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PENTAMERIDA
By THOMAS W. AMSDEN and GERTRUDA BIERNAT

[Oklahoma Geological Survey and Polska Akademia Nauk, Warszawa, Polska]

Order PENTAMERIDA
Schuchert & Cooper, 1931

[nom. transl. MOORE in MOORE, LALICKER, & FISCHER, 1952,
p. 220 kx suborder Pentameroidea SCHUCHERT & COOPER,

1931, p. 247)] [Diagnosis prepared by T. W. AMSDEN]

Generally biconvex shells with pedicle
spondylium; delthyrium may be unmodi­
fied or at least partly closed by deltidium.
Brachial valve with brachial processes, com­
monly braced at their posterior end by sup­
porting plates and terminating blindly ex­
cept in Enantiosphenidae (Pentameracea)
where they end in a loop. Shell impunctate.
M.Cam.-U.Dev.

SYNTROPHIIDINA
[Materials for this suborder prepared by GEIlTRUDA BIERNAT]

The Syntrophiidina are a very interesting
but uncommon group of brachiopods. They
are difficult to find and not well known.
They include forms placed for many years
in the genus Triplesia. In 1932 SCHUCHERT
& COOPER described them as a superfamily
of the Pentameroidea, suggesting relation­
ships with the Orthacea and Pentameracea.
In 1936 they were separated by ULRICH &

COOPER as the suborder Syntrophioidea. As
presently known, they start in the Middle

Cambrian with Cambrotrophia and range
into the Devonian. The last-known repre­
sentative is Anastrophia from the Lower
Devonian.

MORPHOLOGY
The syntrophiid shell is subcircular, ellip­

tical to subelliptical in outline, widest at the
hinge or near mid-valve. In profile it is in­
variably biconvex, with convexity of the
valves moderately to strongly unequal, the
brachial valve usually being more convex.
Some shells are nearly globular (e.g., Cam­
erella, Porambonites). Both umbones are
incurved, the brachial commonly more so.
In a few genera (e.g., Parastrophina, A na­
strophia) the brachial umbo is strongly swol­
len and incurved, covering the delthyrium.

The fold and sulcus are significant fea­
tures, present in all specimens but devel­
oped to different degrees from very distinct
to obscure. These variations appear in rep­
resentatives of all families. Usually the sul­
cus is wide and shallow, the fold wide and
low, both originating generally a little be­
hind the mid-length. Toward the anterior
margin they widen rapidly and occupy one­
third to slightly more than half of the shell

(H523)
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H524 Brachiopoda-Articulata

width. In some forms (e.g., Cambrotrophia)
the sulcus is narrow and deep, with round­
ed bottom, the fold being prominent and
in some forms angular (e.g., Syntrophina).
The sulcus and fold may be weakly devel­
oped, nearly obscure, conspicuous at the
front margin only or expressed as a central
depression on the pedicle valve (e.g., Tetra­
lobula).

The degree of folding of the anterior
commissure is related to variations in ap­
pearance of the sulcus and fold. The an­
terior commissure is invariably uniplicate,
very distinct in some Camerellidae but ob­
scure in other forms (e.g., Syntrophia, Idio­
strophia).

Interareas are usually present on both
valves, commonly reduced and scarcely vis­
ible. In Diaphelasma they are very short
and narrow. In some shells the pedicle
interarea is weakly developed and that of
the brachial valve is absent (e.g., Neo­
strophia).

Only a few types of ornament are dis­
tinguished in the syntrophiids. Some are
smooth, with delicate concentric growth
lines only; others exhibit concentric lamel­
lae or they are finely costellate to distinctly
costate. Ornamentation of the earlier forms
usually is costellate but in some late forms
(e.g., Anastrophia) costate. The shells of
some genera (e.g., Punctolira) are orna­
mented by both radial costellae and dis­
tinct concentric lines, giving a fenestrate
surface. In a few forms (e.g., Syntrophop­
sis, Xenelasma, Syntrophia) strong con­
centric lines or concentric lamellae only are
present and the surface is lamellose or im­
bricate (e.g., Imbricatia). Smooth forms
with delicate concentric growth lines are
rare (e.g., Cambrotrophia). Some families
(e.g., Camerellidae) have both smooth and
costate representatives. Ornament is vari­
able and has generic and specific value.

A spondylium is usually present. In a
few genera only (e.g., Xenelasma) is it ab­
sent, having subparallel, discrete dental
plates uniting with the valve floor. Some
genera of the Huenellidae are provided
with a transverse platform in the delthyrial
cavity; this platform, usually called pseudo­
spondylium, bears the muscles. The spondy­
lium is common in syntrophiids and few
types may be differentiated. In earlier forms

it is sessile for nearly all its length (e.g.,
Syntrophopsis); for its posterior half or
third it is elevated anteriorly on a median
septum which usually is low (e.g., Tetra­
lobula, Syntrophinella). The median sep­
tum or ridge supporting the spondylium
reaches nearly to mid-valve. Its length,
thickness, and height are variable. In some
shells the septum is so short that the spondy­
lium appears to be completely free. This
structure was observed in Syntrophia toryni­
fera ULRICH & COOPER, 1938, and recog­
nized as a free spondylium. In some genera
(e.g., Syntrophinella, Clarkella, Yangtzeel­
la) short, obscure, accessory septa in addi­
tion to the median septum are observed, and
these are found on each side of the spondy­
lium. A true spondylium simplex elevated
on a prominent median septum is observed
in some Clarkellidae. Later forms (e.g.,
Camerellidae, Parastrophinidae) have a
spondylium duplex. The presence or ab­
sence of a spondylium has taxonomic sig­
nificance for distinction of families and sub­
families and the degree of its differentiation
has generic value.

The cardinal process in known syntroph­
iids is rare. When present it is a simple,
low ridge with variable height (e.g., Glyp­
totrophia, Alimbella). In some earlier forms
(e.g., Cambrotrophia, Palaeostrophia, Plec­
totrophia) the cardinal process is absent.
Later genera (e.g., Huenella, Huenellina.
Tetralobula, Imbricatia) have representa­
tives lacking a cardinal process but provided
with a rudimentary cardinal process or
ridge. In the posterior part of the notothy­
rial cavity of Diaphelasma and Syntrophi­
nella a horizontal plate for muscle attach­
ment occurs. Some species of Syntrophinella
have a well-developed orthoid cardinal proc­
ess.

A cruralium is absent in the earlier syn­
trophiids and in later forms it is rare.
Usually brachiophores are present, closely
united to supporting plates. Brachiophore
plates extend dorsomedially, attached to the
valve floor or to the median ridge or sep­
tum. They may be very close, nearly united
(e.g., Huenellidae) or separated widely
(e.g., Clarkellidae). The last-mentioned
feature, as also length and thickness of the
brachiophore plates, is variable and seems
to have some value for generic classifica-

© 2009 University of Kansas Paleontological Institute



Pentamerida-Syntrophiidina H525

tion. In some forms the brachiophore plates
are poorly developed. They are slender in
Palaeostrophia but low and stout in Meso­
nomia, Glyptotrophia, and Diaphelasma. In
some species (e.g., Plectotrophia) converg­
ent brachiophore plates unite with a low
septum to form a short, simple cruralium.
This structure is well developed in Syn­
trophia rotundata W ALCOTT and some
Clarkellidae with a high, thin median sep­
tum. Species in which the cruralium is ob­
scured may be observed. In some Camerel­
lidae and Parastrophinidae the cruralium is
well developed and may be of simplex or
duplex type, with the median septum low.

STRATIGRAPHICAL DISTRIBUTION
AND PHYLOGENY

The Syntrophiidina include 12 families
with 40 genera. The families are small,
each represented by one or a few genera.
The largest families are the Clarkellidae
and Camerellidae, each with seven genera.
The Syntrophiidina range from Middle
Cambrian to Lower Devonian, but each
separate family is somewhat restricted in
time.

The oldest known syntrophiid, Cambro­
trophia cambria, confined to the Middle
Cambrian, is the only representative of the
Eostrophiidae. The specimens are poorly
preserved. The interior, as far as known, is
primitive, without spondylium and with
rudimentary brachiophores. The shape and
lateral profile of C. cambria resemble that
of species of Syntrophia and suggest its
relationship with syntrophioids.

The Huenellidae have a very short range,
existing only through the Late Cambrian
and Early Ordovician. They are divided
into two subfamilies, chiefly on the basis
of degree of development of the cardinal
process. One of them, the Huenellinae, in­
cludes genera lacking a cardinal process
and having a deep, usually sessile spondy­
lium. The Mesonomiinae are characterized
by a rudimentary cardinal process and re­
cumbent brachiophore plates. The system­
atic position of Mesonomia is not yet clear.
The presence of the brachial fold and
pedicle sulcus in the umbonal part of the
shell and its fascicostellate ornamentation
may suggest some relationship with Billing-

sella; the recumbent character of the brachio­
phore plates relates this form to Finkeln­
burgia. The shape of Mesonomia, the pres­
ence of a low brachial fold, and the flattened
pedicle sulcus beginning near the middle
are very' syntrophioid and suggest affinities
with Syntrophiidina. Probably this genus
is intermediate between Billingsellidae and
Syntrophiidae.

The family Tetralobulidae has some con­
nection with the Huenellidae. ULRICH &
COOPER (1938) suggest the possibility of
evolving the former from the latter by sep­
aration of the brachiophore plates. The
Tetralobulidae include four genera which
are confined to the Lower Ordovician.
Tetralobula externally and in some internal
features, mainly in the pattern of the pallial
markings, is very close to Syntrophia and
even Syntrophinella. Punctolira, in the de­
velopment of the distant brachiophore
plates meeting on the floor of the valve,
seems to be closely related to Tetralobula,
rather than to Porambonites, which it re­
sembles in ornamentation.

The Alimbellidae, lately described from
the Lower Ordovician of USSR, are repre­
sented by two genera, Alimbella and Mede­
sia. They show some external and internal
similarity to Huenellina, Xenelasma, and
Plectotrophia.

The Clarkellidae, one of the largest fam­
ilies, existed from Late Cambrian to Early
Ordovician. Usually its members have a
spondylium simplex, four or more discrete
and divergent brachial septa, and an apical
horizontal plate in the brachial valve for
attachment of the diductors. The Clarkelli­
dae include both smooth and ornamented
forms. Externally they are very much like
Syntrophia. Internally, especially in the
pattern of pallial markings, they resemble
Billingsella.

All representatives of the Syntrophopsidae
are characterized by external or internal
similarity. Hesperotrophia seems to be close
to Tetralobula, differing in a few internal
details.

The Porambonitidae are restricted to
Lower, Middle, and Upper Ordovician.
Their systematic position is questionable.
Recently they were referred by COOPER
(1956) to the Syntrophiidina but earlier
were believed by SCHUCHERT & COOPER
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(1932) to be aberrant orthoids. This fam­
ily includes three genera. SPJELDNAES
(1956) doubted the validity of two of
them-lsorhynchus and especially Noet­
lingia. SPJELDNAES recognized only one
genus, Porambonites PANDER (1830) with
"illegal" type-species P. reticulata PANDER,
selected by TEICHERT (1930). DALL (1877)
selected P. intermedin PANDER (1830) as
the type-species, which was accepted by
HALL & CLARKE (1894). The genus Iso­
rhynchus KING (1850), characterized by
subglobular outline and diverging dental
and brachiophore plates, is proposed by
him as a subgenus, with T erebratulites
aequirostris SCHLOTHEIM as type-species.
Noetlingia HALL & CLARKE (1893) is ac­
cepted provisionally as a subgenus, with
type-species Spirifer tschetfkini DE VERNEUIL
(1840). This species in its internal struc­
ture is very similar to P. reticulata. SPJELD­
NAES suggested the existence of a gradual
transition between Noetlingia and Poram­
bonites; P. reticulata should be one of the
intermediate species. Poramborthis HAVLi­
CEK (1949) from the Tremadoc of central
Bohemia differs in many features from
genera of the Porambonitidae and Syn­
trophiidina. The specimens are biconvex,
finely costellate, without sulcus and fold,
internally with convergent dental plates but
never united, brachiophore plates short,
divergent. The external appearance and in­
ternal character of Poramborthis suggest
more similarity to the Orthidina than to
Syntrophiidina.

The Syntrophiidae are a small group,
differentiated into two subfamilies, the
Xenelasminae, without a spondylium and
with subparallel dental plates, and the Syn­
trophiinae, with a spondylium simplex.
Xenelasma has a brachial structure with
narrow and short septalium, features that
are further developed in Syntrophia.

The Brevicameridae are represented by
a single genus, Brevicamera. Their in­
terior, especially of the brachial valve, is
very interesting. In appearance of the
spondylium they resemble Camerella, but
the median septum is short and does not
extend anteriorly to the spondylium.
Brachiophores are short but somewhat bulb­
ous, opposite to the socket. A small process

is present, serving as an accessory articulat­
ing nub. The sessile septalium is unlike
the brachial structure of any known genus.

The Camerellidae earlier were included
in the Pentameracea by SCHUCHERT &
COOPER (1932), with suggestion that they
could have been derived from the Syn­
trophiidae. Their relation with the Syn­
trophiidina was indicated by their inclu­
sion doubtfully in this suborder by ULRICH
& COOPER (1936). The Camerellidae condi­
tionally include Branconia SCHUCHERT &
COOPER (1932), described by GAGEL (1890)
from erratic boulders of the Estonian Ordo­
vician. The specimens of Branconia, illus­
trated by GAGEL (pI. 4, fig. 12-a-d) were
very poorly preserved, which makes their
classification difficult. GAGEL suggested
some similarity of Branconia to rhynchon­
ellids. The shape of specimens, with fold
and sulcus bearing semiplications and show­
ing a septum in each valve, resemble fea­
tures of Gypidula or even Sieberella.

The Parastrophinidae range from Upper
Ordovician to Lower Devonian and termi­
nate the stock of Syntrophiidina. This fam­
ily includes both biconvex and plano-convex
forms that usually are provided with a
spondylium duplex, septalium, and cardi­
nal process. They show similarity to the
Pentameridae. According to ULRICH &
COOPER (1938), Anastrophia may separate
syntrophioids from pentameroids.

Suborder SYNTROPHIIDINA
Ulrich & Cooper, 1936

[nom. corfeel. BIERNAT, herein (pro suborder Syntrophioidca
ULRICH & COOPER. 1936, p. 627]

Variable in size, usually unequally bi­
convex; brachial fold and pedicle sulcus
present; exterior smooth, costate or costel­
late; delthyrium open; spondylium simplex,
in some cases duplex, or lacking; brachio­
phores invariably united by supporting
plates of variable length; septalium present
in some families; cardinal process absent or
rudimentary; brachial muscles not enclosed
by lamellae. M.Cam.-L.Dev.

Superfamily PORAMBONITACEA
Davidson, 1853

rnnm. Iran.d. BIERNAT, herein (ex Porambonitidae DAVIDSON.

1853, p. 99) 1
Characters of suborder. M.Cam.-L.Dev.

© 2009 University of Kansas Paleontological Institute



Pentamerida-Syntrophiidina-Porambonitacea

Poloeostrophio

Huenellino

HS27

Huenello

FIG. 398. Eostrophiidae (6); Huenellidae (Huenellinae) (1-2,7-8); (Mesonomiinae) (3,5); Tetralobuli­
dae (·n (p. H527-H530).

Family EOSTROPHIIDAE
Ulrich & Cooper, 1936

[Eomophiidae ULRICH I< COOPER. 1936, p. 627J

Spondylium absent; brachiophore plates
poorly developed. M.Cam.
Cambrotrophia ULRICH & COOPER, 1937, p. 78 [pro

Eostropllia ULRICH & COOPER, 1936, p. 627 (non
DALL, 1890)] [·Syntropllia cambria WALCOTT,
1908, p. 800; OD]. Small, wider than long; bi­
convex; smooth; weak fold and sulcus beginning
on anterior half; spondylium absent; brachiophore
plates rudimentary. M.Cam., N.Am.-Austral.­
USSR.--FIG. 398,6. ·C. cambria (WALCOTT),
USA (Utah) ; 6a·c, ped.v., brach.v., ped.v. views,
ca. X3 (848),

Family HUENELLIDAE
Schuchert & Cooper, 1931

[Huenellidae SCHUCHERT & COOPER, 1931, p. 247J

Medium size; exterior smooth, with con­
centric lines only or costellate to costate;
pseudospondylium or sessile spondylium
present; brachiophore plates usually weakly
developed; cardinal process absent, rudi­
mentary or simple, rodlike. U.Cam.-L.Ol'd.

Subfamily HUENELLINAE Schuchert & Cooper,
1931

[nom. transl. BIERNAT, herein (ex Huenellid:Le SCHUCHERT &
COOPER, 1931. p. 247)] [=Palaeostrophiinae ULRICH I<

COOPER, 1936. p. 627]

Smooth, costellate or costate; with pseudo-
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Punetoliro
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FIG. 399. Tetralobulidae (1-2,6); Alimbellidae (3-4); Clarkellidae (5) (p. H530).

spondylium or sessile spondylium; brachio­
phore and supporting plates usually devel­
oped; cardinal process absent or scarcely
visible. V.Carn.-L.Ord.
Huenella WALCOTT, 1908, p. 109 ['Sylltrophia

texana WALCOTT, 1905, p. 294; OD]. Like Plee­
totrophia in outline but costate; fold marked by
few costae; pseudospondylium or sessile spondy­
liUln present; cardinal process absent or scarcely
visible. V.Cam., N.Am.(USA.)-USSR.(N.Zem.).
--FIG. 398,7. ·H. texana (WALCOTT), USA
(Wyo.); 7a,b, brach.v. ext., ped.v. ext., X2 (825).

Huenellina SCHUCHERT & COOPER, 1931, p. 247

[.Hllellelia triplieata WALCOTT, 1924, p. 526;
OD]. Differs from Hllenella in having lateral
septa at low angle to hinge; sulcus and fold strong,
with 2 or 3 distinct costae on their medial part.
U.Cam., USSR(N.Zem.).--FIG. 398,8. ·H.
triplieata (WALCOTT), USA(Mo.); 8a,b, ped.v.
and brach.v. int. molds, X2 (729).

Palaeostrophia ULRICH & COOPER, 1936, p. 627
['Syntrophia or/hia WALCOTT, 1905, p. II; OD].
Like Plee/otrophia but with subtriangular outline
and smooth surface, with concentric lines only;
short hinge; spondylium short, low, sessile; brach­
iophore plates delicate. V.Cam.-L.Ord., China-No
Am.-USSR.--FIG. 398,1. ·P. or/hia (WALCOTT),
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FIG. 400. Clarkellidae (p. H530-H531).

V.Cam.(L.Chaumi/.), China; la.b, brach.v. ext.,
int., X2 (825).

Plectotrophia ULRICH & COOPER, 1936, p. 627 [-Po
bridgei; OD]. Moderate size; costellate; sulcus ex­
tending into distinct tongue; hinge wide; sessile
spondylium short, supported by low, short sep­
tum; brachiophore plates convergent, in some spe­
cies united in V -shaped structure; cardinal process
absent. V.Cam .• N.Am.(USA-Can.).--FIG. 398,
2. -P. bridgei, Wilberns F., USA(Tex.); 2a, ped.v.
int., 2b,c, brach.v. int., ext.; all X2 (825).

Subfamily MESONOMIINAE Ulrich & Cooper,
1936

[Mesnomiinae ULRICH & COOPER, 1936, p. 627J

Shells with crowded, distinct costellae;
pseudospondylium present; brachiophores
short, with recumbent supporting plates;
cardinal process rudimentary or rodlike. U.
Carn.-L.Ord.

Mesonomia ULRICH & COOPER, 1936, p. 627
[-Eoor/his iophon WALCOTT, 1924, p. 507; OD].
Subquadrate, wider than long; finely costellate;
broad fold and sulcus; brachiophores with short
supporting plates; rudimentary or rod like cardi­
nal process usually present. V.Cam.-L.Ord., N.Am.
(Can.-USA)-USSR.--FIG. 398,5a. -M. iophon
(WALCOTT), L.Ord.(Mons F.), Can.; brach.v. ext.,
X2 (825).--FIG. 398,5b-e. M. magna COOPER,
U.Cam.(Ft. Sill F.), Okla.; 5b-e, ped.v. into (holo­
type), brach.v. int., brach.v. int., ped.v. int, X2
(181).

Glyptotrophia ULRICH & COOPER, 1936, p. 627
[-G. imbrica/a; OD]. Small, wider than long;
hinge wide; internally like Mesonomia and Huen­
el/a but with external shape of Syn/rophina; cos­
tellate, with very distinct concentric lamellae; car­
dinal process low and simple. L.Ord., N.Am.-Eu.
(USSR).--FIG. 398,3. -G. imbrica/a, L.Ord.
(Mons F.), Can.; 3a,b, ped.v. ext., brach.v. ext.,
X3 (825).
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Family TETRALOBULIDAE
Ulrich & Cooper, 1936

[Tetralobulidae ULRICH & COOPER, 1936, p. 627]

Shells moderate in size, with fine cos­
tellae, in some genera with distinct con­
centric lamellae; brachiophore plates strong;
spondylium supported by stout septum an­
teriorly; accessory septa thickened on inner
sides. L.Ord.
Tetralobula ULRICH & COOPER, 1936, p. 628 [*T.

delicatula; OD). Finely costellate; spondylium
low; 2 lateral septa; brachiophores blunt; muscu­
lar platform quadrilobate, elevated; cardinal proc­
ess absent or rudimentary. L.Ord., N.Am.(USA)­
Eu.(USSR).--FIG. 398,4. *T. delicatula, Che­
pultepec F., USA (Va.) ; 4a, brach.v. ext., X2;
4b-d, ped.v. int., brach.v. int., ped.v. ext., X3
(825).

Doloresella SANDO, 1957, p. 122 [*D. conantrica;
OD). Syntrophioid in outline, moderate size;
surface with delicate, radial costellae and con­
centric lamellae like Imbricatia and Stichotrophia;
with pseudospondylium; brachiophores short, sup­
porting plates convergent. L.Ord.(Beekmantown.),
N.Am.--FIG. 399,2. *D. concentrica, USA
(Md.); 2a-c, ped.v. ext., int., int., X 2; 2d,
brach.v. int., X2 (706).

Imbricatia COOPER, 1952, p. 21 [*1. lamellata; OD).
Like Strichotrophia in ornamentation; cardinal
process absent; muscle scars well developed with­
out strong callosities as in Tetralobula. L.Ord.,
N.Am. (USA)-Eu. (USSR).--FIG. 399,1. *1.
lamellata, Cool Creek F., USA (Okla.) ; la,b, ped.
v. ext., int., X2; lc,d, brach.v. int., ext., X2
(181).

Punctolira ULRICH & COOPER, 1936, p. 628 [*P.
punctolira; OD). Small, with syntrophioid out­
line; surface distinctly fenestrate; spondylium ses­
sile posteriorly, supported anteriorly by low sep­
tum; brachiophore plates distant like those of
Tetralobula. L.Ord., N.Am.(USA).--FIG. 399,
6. *P. punctolira, USA (Mo.) ; 6a, ped.v. ext.,
X 1.5; 6b, brach.v. ext., X2; 6c, brach.v. ext.
ornament, X 10 (825).

Family ALIMBELLIDAE Andreeva,
1960

IAlimbellidae ANDREEVA, 1960, p. 293)

Shells moderate in size; smooth or finely
costellate; sulcus and fold present or ab­
sent; pseudodeltidium rudimentary or lack­
ing; cardinal process roolike. L.Ord.
Alimbella ANDREEVA, 1960, p. 293 [*A. armata;

OD). Smooth; like Huenellina and Xenelasma in
outline and character of muscles. L.Ord.(Trema­
doc.), USSR(Urals).--FIG. 399,3. *A. armata;
3a,b, ped.v. ext., into mold, XI; 3c, brach.v. int.,
X3; 3d, brach.v. ext., Xl (37).

Medesia ANDREEVA, 1960, p. 295 [*M. uralica;
OD). Subquadrate or trapezoidal in outline; sul­
cus and fold present; finely costellate; internally
like Alimbella and Plectotrophia. L.Ord.(Trema­
doc.), USSR(Urals).--FIG. 399,4. *M. uralica;
4a,b, ped.v. ext., brach.v. ext., Xl; 4c, ped.v. ext.,
ornament, X4; 4d, ped.v. into mold, Xl.5; 4e,
brach.v. int., X3 (37).

Family CLARKELLIDAE
Schuchert & Cooper, 1931

[Clarkellidae SCHUCHERT & COOPER, 1931, p. 247]

Shells small or moderate in size; smooth
or costellate; with spondylium simplex; septa
of brachial valve discrete, divergent. U.
Cam.-U.Ord.
Clarkdla WALCOTT, 1908, p. 110 [*Polytoechia?

montanensis WALCOTT, 1905, p. 295; OD). Ex­
ternally and internally like Syntrophina but brach­
ial interior with 4 lateral septa. L.Ord., E.Asia
(Korea)-N. Am.-Eu. (USSR). -- FIG. 399,5. C.
mcgerriglei ULRICH & COOPER, Hastings Creek F.,
Can.; 5a,b, brach.v. ext. partly exfoliated, X2;
5c,d, brach.v. ext., ped.v. ext., X2 (825).

Calliglypha CLOUD, 1948, p. 468 [*C. miseri; OD).
Wide-hinged, syntrophioid; internally like Dia­
phelasma, externally like Glyptotrophia; with ra­
dial and concentric ornament giving cancellate
and nodose appearance; brachiophore plates short,
distantly divergent; collar-like callosity for diduc­
tors. L.Ord., N.Am.-Eu.(USSR).--FIG. 401,1.
"C. miseri, USA; la,b, ped.v. ext., int., X2; lc,d,
brach.v. ext., ped.v. int., X3 (168).

Diaphdasma ULRICH & COOPER, 1936, p. 629 [*D.
pennsylvanicum; OD). Surface with concentric
lamellae only; brachial plates weak, widely sep­
arated, with callosities as in Syntrophina. L.Ord.,
N.Am.-Eu.(USSR).--FIG. 400,3. *D. pennsyl­
vanicum, Longview F., USA(Pa.); 3a-c, brach.v.
ext., int., ant. (holotype); 3d,e, ped.v. ext., int.,
all X 1.5 (825).

Stichotrophia COOPER, 1948, p. 473 [*S. lamellata;
OD). Surface concentrically lamellose; lamellae
strong, covered by distant costellae; internally like
Diaphelasma and Syntrophina. L.Ord., N.Am.-Eu.
(USSR).--FIG. 400,4. *S. lamellata, Longview
Ls., USA (Va.) ; 4a, brach.v. ext.; 4b,c, ped.v. ext.,
int.; all X2 (914a); 4d,j, brach.v. int., brach.v.
int., X2; 4e, brach.v. int., X4 (913).

Syntrophina ULRICH in WELLER & ST. CLAIR, 1928,
p. 74 [*Syntrophia campbelli WALCOTT, 1912, p.
801; OD). Externally and internally like Clarkella
but with 2 long, slightly divergent septa in
brachial valve. L.Ord., E.Asia(China)-N.Am.-Eu.
(USSR)-N.Afr.--FIG. 400,2. *S. campbelli
(WALCOTT), Chepultepec F., USA(Tenn.); 2a,c,
brach.v. and ped.v. into molds, X3; 2b,d, brach.v.
ext., ped.v. ext., X2 (825).

Syntrophinella ULRICH & COOPER, 1934, p. 164
[*S. typica; OD). Like Diaphelasma but costel-
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FIG. 401. Clarkellidae (1); Syntrophopsidae (2-3, 5); Lycophoriidae (4) (p. H530-H532).

late; spondylium low, sessile or simplex; small,
lateral septa may be present; brachiophores short;
supporting plates thin, strongly divergent. L.Ord.,
E.Asia-N.Am.-Eu. (USSR).--FIG. 400,1. "S.
typica, Longview F., USA(Va.); la,b, brach.v.
ext., into mold; lc,d, ped.v. ext., into mold; aU
X2 (825).

Thaumotrophia WANG, 1955, p. 342 ["T. sinensis;
OD]. Ornament as in Tetralobula; internally re­
sembling Diaphelasma but brachiophore plates
stout, converging toward floor of valve. L.Ord.,
E.Asia-Eu.(USSR).--FtG. 400,5. "T. sinensis,
Liangchiashan Ser., China(Liaoning Prov.); 5a,b,
brach.v. ext., int.; 5c-e, ped.v. ext., ant., int.; all
X2.5 (852).

Yangtzeella KOLAROVA, 1925, p. 219 ["Triplecia
poloi MARTELLI, 1901, p. 302; OD]. Smooth; fold
weak; sulcus shallow; spondylium simplex sup­
ported by 2 or 4 lateral septa. M.Ord.-U.Ord.,
E.Asia-?Eu.(USSR). -- FIG. 400,6. "Y. poloi
(MARTELLI), Foppe & Neichiashan, China; 6a-c,
post., brach.v., ped.v. views, X I (729).

Family SYNTROPHOPSIDAE
Ulrich & Cooper, 1936

[Syntrophopsidae ULRICH & COOPER. 1936, p. 630J

Smooth or radially costellate; spondy­
lium posteriorly sessile, anteriorly supported
by low septal ridge; brachiophores con­
vergent, united with floor of valve. L.Ord.
Syntrophopsis ULRICH & COOPER, 1936. p. 630 ["5.

magna; OD]. Brachial interior as in Syntrophina
but different in having short, converging brachio­
phore plates; spondyliul1l short, sessile. L.Ord.,
N. Am.-Eu. (USSR)-Tasm. -- FIG. 401,5. oS.
magna, Black Rock F., USA(Ark.); 5a,b. brach.\'.
ext., into (holotype); 5c,d, ped.v. ext., into (holo­
type); 5e, ant. (holotype); all X 1.5 (825).

Hesperotrophia ULRICH & COOPER, 1936. p. 630
["H. obscura; OD]. Exterior finely costellate; in­
ternally like Syntrophopsis; septum supporting
anterior part of spondylium very low and short.
L.Ord.. N.Am.-Eu.(USSR).--FIG. -101,2. "H.
obsc/lra, Sarbach F., Can.(Alta.); 2a.b, brach.".
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FIG. 402. Lycophoriidae (3); Porambonitidae (1);
Syntrophiidae (Syntrophiinae) (2) (p. H532­

H534).

Family PORAMBONITIDAE
Davidson, 1853

[Porambonitidae DAVIDSON, 1853, p. 99]

Shells median to large, biconvex; radially
ornamented with rows of pits in furrows;
dental plates nearly parallel or divergent;
brachiophore plates strong; dental and
brachiophore plates in old individuals simu­
lating spondylium and septalium. L.Ord.­
L.Si/.
Porambonites PANDER, 1830, p. 95 [-Po inurmedia;

SO HALL & CLARKE, 1895, p. 226]. Large, bi­
convex or convexoplane; teeth stout; dental plates
coalesced, brachiophore plates fusing anteriorly
with median septum. L.Ord.-L.Sil., Australia-Eu.
(Baltoscandia) - Asia (Himalayas) - N. Am. - Eu.
(USSR).
[Although application of zoological rules relating to desig­
nation of the type·specics of Porambonius seems to be
straightforward and clear. authors have disagreed about
it, variously citing T~ubratu/ius aequirostris VON SCHLOTH­

ElM (1820). Porambonius inurmedia [rL"cu intermedius]
PANDER (1830), and P. r<lieu/alus PANDER (1830). The first­
mentioned of these was explicitly chosen by DAVIDSON
(l853, p. 99). since PANDER made no original designation
of type among the 30 species assigned by him to the
genUSj however, DAVIDSON'S subsequent designation, ante­
dating others is invalid because P. a(quirostris is not one
of PANDER'S original included group. The fact that KING
(1850, p. 112) designated thi! species as the type of a
new genus named Isorhynehus has no bearing on the type·
species of Porambonius. Next, DALL (1877, p. 57) men­
tioned P. inurm(dia as PANDER'S first-described species but
did not explicitly "select" it as the type-species. HALL &
CLARKE (1895, p. 226), however, definitely named P. inur­
m(dia as the type-species of Porambonius. TEICHERT (1930,
p. 182), giving no consideration at all to P. inurm(dia,
concluded that P. r(lieu/atus is best qualified on the basis
of known morphological characters to represent Poram­
bon ius and therefore named it as the type-species. SCHUCH­
ERT & LEVENE (1929, p. 100) cited P. inurmdia as type­
species, but SCHUCHERT & COOPER (1932, p. 104) rejected
this designation in favor of P. r(tieu/atus, mainly on the
ground of asserted unrecognizability of P. inurm(dia,
e!ripecially in view of the loss of its type-specimens. Despite
all this, unless changed by ICZN under its plenary powers,
P. inurm(dia is the legally established type-species and if
unrecognizable, the genus may be construed likewise to
be unrecognizable or, alternatively, interpreted in agree­
ment with a century or more of usage as having morph.
ological characters displayed by P. r(ticulatus and other
accepted species. This latter course does not conflict with
the Zoological Code and here is adopted.]

P. (Porambonites). Subcircular in outline with
sulcus beginning nearly at mid-length of pedicle
valve; hinge line rather prominent. L.Ord.
(Skiddat/.), Glaukonit Kalk, Eu.(NW.USSR).
--FIG. 403,8. P. (P.) reticulatus, M.Ord.
(Chazy.), Iswos on Walchow R.; 8a-c, brach.v.,
lat., ant. views, XI (729).--FIG. 402,1. P.

Lycophoria LAHUSEN, 1886, p. 221 [-Atrypa nu­
cella DALMAN, 1828, p. 130; 00]. Shell globular,
costellate; teeth large, parallel to hinge; dental
plates subparallel; cardinal process tripartite,
formed by fusing brachiophore plates and cardi­
nal process. L.Ord.-M.Ord., Eu.(Baltoscandia).
--FIG. 401,4; 402,3. -L. nucdla (DALMAN),
L.Ord.(Chazy), Popovka; 401,4a-d, post., ant.,
lat., brach.v. views, X 1.5 (729); 402,3a, ped.v.
int., X 1.5; 402,3b, brach.v. int., X3 (729).

2d

2c

20
Syntrophio

Lycophorio

2b

lb
Porombonites

Family LYCOPHORIIDAE
Schuchert & Cooper, 1931

[Lycophoriidae SCHUCHERT & COOPER, 1931, p. 245]

Shell biconvex; dental plates well devel­
oped; cardinal process simple, rodlike,
united with brachiophore plates. L.Ord.­
M.Ord.

into mold, ped.v. ext., X2; 2c, brach.v. ext., X6
(825 ).

Rhysostrophia ULRICH & COOPER, 1936, p. 630 [-R.
net/adensis; 00]. Exterior with distinct, radial
coslellae or costae; internally like Syntrophopsis.
L.Ord., N.Am.-Eu.(USSR).--FIG. 401,3. -R.
net/adensis, U. Pogonip F., USA(Nev.); 3a-c,
ped.v. ext. (holotype), ant., brach.v. ext., X 1.5
(825).
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FIG. 403. Porambonitidae (8); Syntrophiidae (Syntrophiinae) (4), (Xenelasminae) (7); Brevicameridae
(1); Camerellidae (Camerellinae) (2,3, 5, 6) (p. H532-535).

(P.) schmidti NOETLlNG, Mohawk., Est.; 1a,b,
ped.v. int., brach.v. int., XI (729).

P. (Equirostra) COOPER & MUIR-WOOD, 1951, p.
195 [pro lsorhynchus KING, 1850, p. 112 (non
SCHOENHERR, 1833)] [OTerebratulitu aequirostris
VON SCHLOTHEIM, 1820; OD]. Subglobular in
profile, subtriangular in outline, compressed in
front; long, slighily diverging dental and brachio­
phore plates. U.Ord.( Caradoc.), Echinosphaerit
Ls., Eu.

[KING'S qualification of the type-species of IsorhyncIJuJ
dcsi~natcd by his reading "T~r~bra/ul;uJ Qequjroslris
Schlothcirn, as represented by DE VERNEUIL in G~%gi~ de
La Russit! d'Europt!, v. 2, pI. 3, fig. 1, 1845" docs not
affect validity of accepting the species named by VON

Sr.HLOTHEIM as typc·spccics of Isorhynchus (and hence of
Equirostra) , since An. 70 of the Zoolo~ical Code (1961)
stipulates that "it is to be assumed that an author correct·
Iy identifies the nominal species that he . . . designates
as the type-species of a new or of an established genus."]

P. (Noetlingia) HALL & CLARKE, 1894, p. 229
[OSpirifer tscheOkini DEVERNEUIL, 1845; OD
(M)]. Hinge line wide and linear; internally
similar to P. (Porambonites). L.Sil., Eu.(USSR).

Family SYNTROPHIIDAE Schuehert,
1896

[Syntrophiidae SCHucHEn, 1896, p. 3201

Small to medium in size, with subparallel
and discrete plates or spondylium simplex;
septalium present. L.Ord.

Subfamily SYNTROPHIINAE Schuchert, 1896
[nom. 'ransl. ULRICH'" COOPER, 1936, p. 631 (a Syntrophii­

da. SCHUCHERT, 1896, p. 320)]

Shells with spondylium simplex. L.Ord.
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FIG. 404. Camerellidae (Camerellinae) (1-2), (Stenocamerinae) (3); Parastrophinidae (4-7)
(p. H535-H536).

Syntrophia HALL & CLARKE, 1893, p. 270 ['Trip­
lecia lateralis WHITFIELD, 1886, p. 303; OD]
[=Synt1'Ophia HALL & CLARKE, 1894, p. 216 (syn.
jr. hom.)]. Small to medium in size; exterior
with concentric lines; long brachial septum sup­
porting the beak short and shallow septalium.
L.Ord., N.Am.--FIG. 403,4. ·S. lateralis (WHIT­
FIELD), Cassin F., USA(Vt.); 4a, ped.v. ext.,
XI; 4b, brach.v. ext., X 1.5; 4c, post. view, X2
(825).--FIG. 402,2. S. torynijera ULRICH &

COOPER, Smithville F. (2a-c), Black Rock F. (2d),
USA(Ark.); 2a-c, post. ped.v. into views, X2;
2d, brach.v. int., X2 (825).

Subfamily XENELASMATINAE
Ulrich & Cooper, 1936

rnom. correct. BIERNAT, herein (pro Xenelasminae ULRICH
& COOPER, 1936, p. 631) j

With discrete, subparallel dental plates;
septalium small, formed by brachiophore
plates united with low septum. L.Ord.
Xenelasma ULRICH & COOPER, 1936, p. 631 [·X.

syntrophioides; OD]. Small, externally like Syn­
trophia; brachiophores short, supporting plates
united with low septum to form septalium, as

in Syntrophia. L.Ord., N.Am.--FIG. 403,7. ·X.
synt1'Ophioides, Longview F., USA (Va.) ; 7a, ped.
v. into mold, X3; 7b, ped.v. ext., X4 (825).

Family BREVICAMERIDAE Cooper,
1956

fBrevicameridae COOPER, 1956, p. 560j

Shell small, with paucicostate surface;
short spondylium and sessile septalium.
Ord.
Brevicamera COOPER, 1956, p. 560 [·B. camerata;
OD]. Both interareas reduced; semicostate; teeth
small; spondylium short; brachiophore plates sub­
parallel, with median callosity forming weak,
sessile septalium. Ord., N.Am.--FIG. 403,1. "B.
camerata, Pratt Ferry F., USA (Ala.) ; la-c, ped.v.
ext., ant., int., X2; ld, brach.v. ext., X2 (189).

Family CAMERELLIDAE
Hall & Clarke, 1894

[Camerellidae HALL & CLARKE, 1894, p. 355J

Shell usually biconvex; spondylium du­
plex or simplex; septalium; interarea weakly
developed or obsolete. L.Ord.-Sil.

© 2009 University of Kansas Paleontological Institute



FIC. 405. Camerellidae (Camerellinae) (2); Paras­
trophinidae (J, 3) (p. H535-H536).

Stenocamara COOPER, 1956, p. 602 [-So perplexa;
00]. Shape like Camerella; anterior margin uni­
plicate; smooth; dental plates subparallel; septa­
lium short, supported by long septum. L.Ord.,
N.Am.--FIC. 404,3. -S. p"plexa, Ellett F.,
USA (Va.-Tenn.) ; 3a,b, brach.v. ext., ped.v. ext.,
X2 (189).

Family PARASTROPHINIDAE
Ulrich & Cooper, 1938

[Parastrophinidac ULRICH I< COOPH, 1938, p. 194]

Shel1 unequal1y biconvex; surface par­
tial1y to strongly costate; with spondylium
duplex; septalium sessile or elevated with
subparal1el and or converging brachial plates
and alate plates. M.Ord.-L.Dev.
Parastrophina SCHUCHERT & LEVENE, 1929, p. 94

[pro Parastrophia HALL & CLARKE, 1893, p. 221
(non FOLlN, 1875)] [-Atrypa hemiplicata HALL,
1847, p. 144; 00]. Moderate size; costate in
anterior half; brachial interior differing from
Camerella in having alate plates. M.Ord., N.Am.­
Eu.(USSR). -- FIC. 404,4a. ·P. hemiplicata
(HALL), Martinsburg F., USA (W.Va.) ; brach.v.
ext., X I (189).--FIG. 404,4b. P. rotundiformis
(WILLARD), Prosser F., USA (Iowa) ; into (ped.
below), X2 (189).

Anastrophia HALL, 1867, p. 163 [pro Brachym"us
SHALER, 1865, p. 69 (non DEJEAN, 1834)] [·Pen-

H535
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Pentamerida-Syntrophiidina-Porambonitacea

Subfamily CAMERELLINAE
Hall 8< Clarke, 1894

[nom. transl. BIEI.NAT, herein kx Camerellidae HALL &
CLARKE, 1894, p. 355)]

Spondylium simplex with short septum,
which may serve as support for it. L.Ord.­
Silo
Camerella BILLINGS, 1859, p. 301 [-C. volborthi;

SO HALL & CLARKE, 1894, p. 219] [=Rhyncho­
camara SCHUCHERT & COOPER, 1931, p. 248 (type,
R. plicata)]. Shell biconvex, anteriorly costate;
teeth strong; brachiophore plates short, supported
by elongate septal ridges forming a septalium.
M.Ord.-Sil., N. Am.-Eu.(USSR).--FIG. 403,6.
-C. volborthi, Rockland F., Can.(Que.); 6a-d,
ped.v., brach.v., lat., ant. views, X2 (189).

IdiostTophia ULRICH & COOPER, 1936, p. 631 [-I.
p"/uta; 00]. Medium in size, with compressed
outline; anterior commissure rectimarginate; in­
terarea obsolete; internally like Camerella. Ord.,
N.Am.-Eu.(USSR).--FIC. 403,5. -I. per/uta,
Mystic Congl., Can.(Que.); 5a-c, lat., ped.v.,
brach.v. views, holotype, X 1.5 (189).

Liricamera COOPER, 1956, p. 592 [-L. nevadensis;
00]. Moderate size; nearly circular; anterior
commissure rectimarginate; multicostellate;
spondylium deep, supported by thin, high septum;
cruralium small, supported by long septum. L.Ord.,
N.Am.--FIG. 403,2. -L. nevadensis, Pogonip F.,
USA (Nev.) ; 2a-c, lat., ant., brach.v. views ( holo­
type), X I; 2d,e, brach.v. int., ped.v. int., X2
(189).

Neostrophia ULRICH & COOPER, 1936, p. 631 [-N.
subcostata; 00]. Subpentagonal in outline; an­
terior commissure uniplicate and semicostate; sul­
cus shallow; fold low; interior like Camerella.
Ord., N.Am.-Eu.(USSR).--FIG. 403,3. -N. sub­
costata, Mystic Congl., Can.(Que.); 3a,b, brach.v.,
ant. views, X2 (825).

Perirnecocoelia COOPER, 1956, p. 593 [-Po semi­
costata; 00]. In outline and ornamentation like
Parastrophina; in brachial interior differs from
Parastrophina in lacking alate plates. Ord., N.Am.
--FIC. 404,1. -P. semicostata, Pratt Ferry F.,
Effna F., USA (Ala.-Va.) ; la,b, brach.v. ext., int.,
X2; lc, ped.v. int., X2; Jd, lat. view, X2; Ie,
ped.v. ext., X4 (189).

Plectocamara COOPER, 1956, p. 596 [-Po costata;
00]. Rhynchonellid in outline, spondylium nar­
row; brachiophore supports united with floor of
valve to form narrow apical cavity; brachial me­
dian septum like small ridge or absent. M.Ord.,
N.Am.--FIC. 404,2; 405,2. -P. costata, Ward
Cove F. (404,2), Lincolnshire F. (405,2), USA
(Tenn.); 404,2, ped.v. int., X3 (189); 405,2a-/,
ant., lat., ped.v., brach.v., post.v., brach.v. into
views, X3 (189).

Subfamily STENOCAMARINAE Cooper, 1956
[Stcnocamarinac COOPH, 1956, p. 602]

Shel1 smooth without spondylium but
with septalium. L.Ord.
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FIG. 406. Longitudinal sections (la, 2a, 3a) (pedicle valve at left) and transverse sections (J b, 2b, 3b)
(pedicle valve below) showing internal structure of three subfamilies of Pentameridae; heavy, unlettered
arrows on longitudinal sections show position of transverse sections. 1. Pentamerinae, Pentamerus sp. d.
P. oblongus SOWERBY, SiI.(Reynales F.), Rochester, N.Y.--2. Gypidulinae, Sieberella roemeri HALL &
CLARKE, SiI.(Henryhouse F.), Pontotoc Co., Okla.--3. Clorindinae, Clorindella areyi (HALL & CLARKE),
SiI.(Irondequoit F.), Rochester, N.Y. [Explanation: b, brachial process; bb, posterior extension of brachial

process; c, carinae; i, inner plate; ms, median septum; 0, outer plate; sp, spondylium.]

tamerus verneuilli HALL, 1857, p. 104; 00]. Sub·
triangular in outline; costate; teeth stout; spondy·
lium narrow, supported anteriorly by low, duplex
septum; brachiophore plates parallel or nearly
parallel, rarely united to form septalium; alate
plates as in Parastrophina. Sil.-L.Dev., N.Am.-E.
Eu.(USSR)-W.Eu.--FIG. 404,7. "A. verneuili
(HALL), L.Dev. (Helderberg.), 7a,b, ped.v.,
brach.v. into views, 7c,d, brach.v. ext., ped.v.
ext.; 7e, into (ped.v. below); all X1.5 (729).

Liostrophia COOPER & KINDLE, 1936, p. 355 ["L.
glabra; 00]. Like smooth Parastrophina; ex­
ternally like Syntrophia; long septalium and alate
processes just anterior to brachial supports, as in
Anastrophia. V.Ord., N.Am.--FIG. 404,6;
405,1. "L. glabra, Can.(Que.); 6a,b, brach.v. ext.,
Xl (194); 405,la, sec. through beak of ped.v.,
showing spondylium duplex, X3; 405,lb-d, sees.
of brach.v., 1.25, 2.25, 3 mm. from beak, X3
(194).

Parastrophinella SCHUCHERT & COOPER, 1931, p. 248
["Pentamerus l'everms BILLINGS, 1857, p. 295;
00]. Biconvex, costate; spondylium with tend­
ency to be sessile; septalium sessile, with sub·
parallel brachial processes. V.Ord.-Sil., N.Am.-Eu.

(USSR) .--FIG. 404,5. P. ops (BILLINGS), SiI.
(Chicotte F.), Anticosti; 5a,b, ped.v., post. views,
Xl (729).--FIG. 405,3. "P. reversa (BILLINGS),
SiI.(White Cliff), Anticosti; sec. showing spondy­
lium and cardinalia, X3 (729).

PENTAMERIDINA
[Materials for this suborder prepared by THOMAS W. AMSDEN]

The Pentameridina are a suborder of
middle Paleozoic brachiopods which com­
prise the superfamily Pentameracea, con­
taining 43 genera and subgenera. They
range from ?Middle Ordovician (Cham­
plainian) to Upper Devonian (Senecan),
but are most common in Lower Silurian to
Lower Devonian strata. The Pentameridina
tend to be larger than most middle Paleo­
zoic brachiopods and include several spe­
cies with very large shells. Some species of
Conchidium, such as C. alaskense KIRK &
AMSDEN and C. vogulicum (DE VERNEUIL),

are among the largest known brachiopods.
© 2009 University of Kansas Paleontological Institute
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FIG. 407. Longitudinal sections (la, 2a) and trans­
verse sections (1 b,2b), oriented as in Figure 406,
showing internal structure of Stricklandiidae and
Virgianidae; heavy, unlettered arrows on longitudi­
nal sections show position of transverse sections.-­
1. Stricklandiidae, Stricklandia (Costistricklandia)
gaspeensis (BILLINGS), Sil.(LaVielle F.), Chaleur
Bay, Quebec.--2. Virgianidae, Virgiana barrandei
(BILLINGS), Sil. (Becsie River F.), Anticosti Island,
Quebec. [Explanation: b, brachial process; i, inner
plate; ms, median septum; 0, outer plate; sp,

spondylium.]

plates may be discrete or they may unite
to form a cruralium. In most pentamera­
ceans these plates are long, extending far
enough forward to enclose the brachial
muscle area, but in the Stricklandiidae and
Virgianidae the brachial apparatus is much
shortened and the muscle area lies outside
of the plates. Near the posterior end of the
shell the upper edges of the inner plates
curve outward to meet lateral walls of the
valve; the sockets are located here and thus
the inner and outer plates serve to brace
the articulating mechanism and lophophore
supports. The brachial processes extend for­
ward beyond the inner and outer plates as
free rodlike or bladelike structures which
served to support at least a portion of the
lophophore. In the Parallelelasmatidae,
Pentameridae, Stricklandiidae, and Vir­
gianidae, these processes terminate blindly,
but in the Enantiosphenidae they end in a
loop (Fig. 409,8).

MORPHOLOGY
EXTERNAL FEATURES

Most pentameroids are moderately to
strongly biconvex with swollen pedicle
umbo and beak of the pedicle valve arched
over the brachial valve. This development
reaches an extreme in such forms as Gypi­
dula of the Gypidulinae and Conchidium
of the Pentamerinae. A few genera exhibit
reversed convexity of the valves, however,
the most conspicuous being Capelliniella,
in which convexity of the brachial umbo
exceeds that of the pedicle, and Brooksina,
in which the pedicle valve is much flattened
or even concave.

The fold and sulcus are absent or obscure
in most Pentameracea, with exception of
the Gypidulinae and Clorindinae, where
this structure is generally present. The de­
velopment of interareas is variable within
this group; they are well developed in the
Stricklandiidae and Gypidulinae, but poor­
ly developed or absent in the Virgianidae
and Pentamerinae.

Ornamentation ranges from costellate to
costate to smooth; in a few genera it is
granulose (e.g., Devonogypa, Gypidulella) ,
or pitted (e.g., Wyella). If ribbing is pres­
ent, it is commonly in the form of costae
or plications, rather than costellae. The
Pentameridae, Virgianidae, and Strick­
landiidae have both smooth and ribbed
representatives, whereas the Parallelelas­
matidae include only paucicostate genera;
the Enantiosphenidae contain only a single,
noncostate genus.

INTERNAL FEATURES

The major structure inside of the pedicle
valve is the spondylium, commonly called
a spondylium duplex, which served as the
seat of attachment for all muscles in this
valve. In most pentameroids the spondy­
lium is supported on a well-developed me­
dian septum (Fig. 406-409), but in some
genera (e.g., Harpidium) the septum is ab­
breviated, or it may be completely lost (e.g.,
Cymbidium, Holorhynchus). The posterior
end of the delthyrium may be closed by a
deltidium which is generally concave down­
ward (Fig. 410,2,3).

The brachial apparatus is tripartite, con­
sisting of brachial processes which are
braced at their posterior end by outer and
inner plates (Fig. 406-410). The outer

median septum
inner plate

brachial process
~

Costistricldandia Virgiana
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Anti rhynchonella

Metacamerella

(7) 6d[0', [0\
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Platymerella
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Clorindina

~~~~
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. --, ~....,
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I~ I~W~
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FIG. 408. Serial transverse sections (oriented as in Figure 406) of Parallelelasmatidae (4,8), Stricklandiidae
(9,10), Virgianidae (6), and Pentameridae (1-3,5,7).
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Brooksina

Zdimir

~
3b

Aliconchidium
3c

Virgiana

Conchidium

Enantiosphen

8

loop --If-'I-'!i'

outer plate

inner plate

brachial process

6d
~

6c
Cymbidium

Holorhynchus

6a

FIG. 409. Serial transverse sections (oriented as in Figure 406) of Virgianidae (4,7) and Pentameridae
(1-3,5,6) and longitudinal drawing of Enantiosphenidae, Enantiosphen (8).
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outer plate

inner plote

spondylium

3

deltidium

FIG. 410. Internal structures of PenlamertiS sp. d. P. ob/ongus SOWERBY, Sil.(Reynales F.), N.Y.--l.
Photomicrograph of brachial apparatus (X 5) showing outer plates, posterior extension of brachial processes,
and inner plates.--2. Drawing of silicified specimens (X 3) showing deltidium and part of spondylium.

--3. Photomicrograph of part of spondylium showing deltidium and spondylium, X 10.

CLASSIFICATION AND
GEOLOGIC HISTORY

The Pentameridina first appeared in the
?Middle Ordovician (see remarks on Paral­
lelelasmatidae below) and they range into
the Upper Devonian (Fig. 411). They are
rare in the Ordovician, four genera being
represented in the Middle Ordovician and
one in the highest Upper Ordovician. The
Pentameracea first became fairly numerous
in the Early Silurian and were common to
abundant in the shelly faunas of the Late
Silurian. They are moderately common in
the Early Devonian (7 genera) and Middle
Devonian (9 genera), but became rare in
the Late Devonian (3 genera).

Division of the Pentameracea into fam­
ilies and subfamilies is based largely upon
interior structures of the brachial valve,
supplemented by such shell features as
presence or absence of interareas, relative
convexity of the valves, and development
of the fold and sulcus. Five families are
recognized: Parallelelasmatidae, Strickland­
iidae, Virgianidae, Enantiosphenidae, and
Pentameridae, the latter divided into three
subfamilies (Pentamerinae, Gypidulinae,
Clorindinae).

The oldest brachiopods now placed in the
Pentameracea are the Parallelelasmatidae
which comprise a small group (4 genera)
confined to the Middle Ordovician (Fig.
411). They have a pauciplicate shell of
moderate convexity, a spondylium supported
on a median septum, and well-developed
plates supporting the brachial processes.
Some question exists concerning inclusion
of this family in the Pentameracea, and it
has been suggested (872, p. 232) that they
should be referred to the Porambonitacea.
The Parallelelasmatidae are separated from
other representatives of the Pentameracea
by almost the entire Upper Ordovician.

The Stricklandiidae comprise five genera
and subgenera of Early and Middle Silurian
brachiopods (Fig. 411). This family is
characterized by an abbreviated brachial
apparatus and well-developed interareas.
The Virgianidae are similar to the Strick­
landiidae in having short brachial plates,
differing in their poorly developed inter­
areas (Fig. 407). This family comprises
three genera which range from Upper
Ordovician (Ashgillian) through the Low­
er Silurian (Fig. 411). With exception of
a single species of Pentamerinae (Conchi-
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FIG. 411. Range of families and subfamilies of
Pentameracea.
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Suborder PENTAMERIDINA
Schuchert & Cooper, 1931

[nom. correct. AMSDEN, herein (pro Pentameroidea
SCHUCHERT & COOPER, 1931, p. 247) I

Shells variable in size but tending to be
large; commonly strongly biconvex; ex­
terior smooth, costellate, costate, rarely
pitted or granulose. Pedicle interior with
well-developed spondylium, usually sup­
ported on septum, but free in a few genera.
Lophophore supports consisting of rodlike
or bladelike brachial processes which are
unmodified except in Enantiosphenidae,
where they terminate in a loop; at posterior
end brachial processes are supported on
plates which usually extend forward suffi­
ciently to enclose brachial muscle field but
which may be shortened to exclude muscle
field. ?M.Ord., U.Ord.-U.Dev.

dium munsteri ST. JOSEPH, 1937), all Late
Ordovician and early and middle Llando­
verian Pentameracea are referred to the
Stricklandiidae and Virgianidae, character­
ized by their abbreviated brachial appara­
tus. It is not until fairly late in Llandover­
ian time that the Pentameridae with well­
developed brachial plates became common.

The Pentameridae (31 genera) IS the
largest family of the Pentameracea. They
are characterized by well-developed brach­
ial plates which extend forward far enough
to enclose the muscle field. These plates
are tripartite, consisting of mner plates,
brachial processes, and outer plates (Fig.
406). Except for a single species from the
Late Ordovician of Norway (Conchidium
munsteri ST. JOSEPH, 1938), this family
made first appearance in the late Llando­
verian and ranged into the Late Devonian
(Fig. 411). The youngest Pentameridae
and youngest of the Pentameracea are found
in the lower part of the Upper Devonian;
they are species of Gypidula and Penta­
merella.

The Enantiosphenidae is represented by
a single genus (Enantiosphen) , which is
known only from the Middle Devonian of
Great Britain and continental Europe (Fig.
411). Enantiosphen is the only pentamera­
cean with a loop and is believed to be an
offshoot of some stock of Pentameridae in
which the distal ends of the brachial proc­
esses developed a connecting cross plat­
form (Fig. 409,8).
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FIG. 412. Parallelelasmatidae (p. H542).

Superfamily PENTAMERACEA
M'Coy, 1844

[nom. Iransl. SCHUCHERT, 189G, p. 320 (ex Pentameridae
M'Coy, 1844, p. 103) 1

Characters of suborder. ?M.Ord., U.Ord.­
UDev.

?Family PARALLELELASMATIDAE
Cooper, 1956

[Parallelel.smatid.e COOPER, 1956, p. 611]

Small to medium, subequally biconvex
shells of moderate convexity. Surface gen­
erally smooth at posterior end, becoming
paucicostate to pauciplicate anteriorly.
Spondylium supported on median septum.
Brachial plates well developed, discrete;

brachial processes relatively long, curved.
[Taxonomic position doubtful, may belong
in Porambonitacea (872).] M.Ord.
Parallelelasina COOPER, 1956, p. 611 [-Po penta-

gomlm; OD]. Subequally biconvex, paucicostate,
with low brachial fold; brachial plates discrete,
well developed. [May be synonym of Metacamer­
ella (729, p. 231).] M.Ord., SE.N.Am.--FIG.
412,2. -P. pentagonum, Pratt Ferry F., USA(Ala.);
2a,b, brach.v. and ped.v. views, XI, X2; 2c,
ped.v. into showing spondylium and teeth, X6; 2d,
brach.v. into showing brachiophores, X8 (189).

Didymelasma COOPER, 1956, p. 615 [-D. longi­
crumm; OD]. Small, weakly biconvex, pedicle
sulcus and brachial fold; paucicostate; brachial
plates relatively long, discrete. M.Ord.(Wilder­
ness), N.Am.--FIG. 412,1. -D. longicrurum,
Lebanon F., USA (Tenn.) ; la-e, ped.v., brach.v.,
lat., ant., post. views, X3 (189).

Metacamerella REED, 1917, p. 934 (emend. WIL­
LIAMS, 1962, p. 231) [-Stricklandinia? balcletch­
iensis DAVIDSON, 1883, p. 166; OD]. Subequally
biconvex, shells subpentagonal in outline; pauci­
costate, with low brachial fold; brachial plates
discrete, well developed. M.O,.d., Eu.--FIG. 412,
3; 408,8. -M. balcletchiensis (DAVIDSON), Bal­
clatchie beds, Scot.; 412,3a,b, brach.v. int., ext.,
X 2 (872); 408,8a-d, brach.v. serial transv. sees.,
X2 (703).
[SCHUCHERT & LEVENE (1929. p. 83) correctly cited the
name Stricklandinia? balcletehiensis as published by DAVID­

SON (1883, p. 166), this spelling of the specific name being
evidently intentional, as shown by DAVIDSON'S use of it
for species of other genera (Davidson, 1883, p. 160, 176,
210) and by mention of BaJcletchie as source locality in
severoI places. WILLIAMS (1962, p. 109, 228, 232) inac­
curately recorded the spelling balclatehi~1Jsis as the form
published by DAVIDSON. Seemingly, balcl~tehi~1Jsis is not
validly emendable to balclatehi~1Jsis, even though present
usage in ScotJand (Ayrshire) recognizes the locality Bal·
c1atchie Bridge (SW. of Girvan) and Balclatehie beds.]

Salonia COOPER & WHITCOMB, 1933, p. 500 [-So
magnaplicata; OD]. Trilobate, pauciplicate, with
pedicle sulcus and brachial fold; brachial plates
discrete, processes relatively long, curved. M.Ord.
(Trenton.), N.Am.--FIG. 408,4; 415,5. -S.
magnaplicata, Salona F., USA(Pa.); 408,4a-e,
transv. sees. at 0.47, 0.61, 1.04, 1.33, 2.07 mm.
from tip of ped.v. beak, all X4 (197); 415,5a,b,
ped.v. and brach.v. views, X2 (197).

Family STRICKLANDIIDAE
Schuchert & Cooper, 1931

rStricklondiidae SCHUCHERT & COOPER, 1931, p. 248J
[=Stricklondiniidae HALL & CLARKE, 1894, p. 355; Strick·

landidae AMSO<N, 1953, p. 146]

Smooth to costate, with well-developed
interareas and generally elongate shells of
moderate convexity. Pedicle spondylium
relatively small, supported by short septum.
Brachial apparatus much abbreviated; outer
plates vestigial or absent, inner plates small;
muscle area located in front of brachial
plates. L.Sil.-U.sil.( Wenlock.).
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FIG. 413. Stricklandiidae (p. H543).

SlOns separate, elongate. L.Sil.(Llandover.) , USA
(Ky.-I1I.-Mich.-Ohio) -G.Brit. (Scot.).--FIG. 413,
l. OM. triplesiana (FOERSTE), Brassfield F., Ohio;
1a,b, post. and ped.v. views, X 1 (Amsden, n;
110).

Plicostricklandia BOUCOT & EHLERS, 1963, p. 55
[OStricklandinia mtlltilirata WHITFIELD, 1878, p.
81; 00]. Similar to Microcardinalia but with
costellate shell; outer plates vestigial. L.Sil.(U.
Uandover.) - U. Sil.(Wenlock.), USA (Iowa-Wis.­
Tex.)-Can.(Ont.)-?G.Brit.--FIG. 413,3. 0p.
mtlltilirata (WHITFIELD), Wenlock. (Hopkinton
001.), Iowa; 3a,b, ped.v., brach.v. views, X I
(109).

20
Kolumbello

PI icostricklondio

Microcordinolio

Stricklandia BILLINGS, 1859, p. 132 [.Atrypa lens
J. SOWERBY in MURCHISON, 1839, p. 637; SO
OEHLERT, 1887, p. 1310] [=Stricklandinia BILL­
INGS, 1863, p. 370 (ob;.)]. Large, smooth to
weakly plicate, subcircular to elongate in out­
line, convexity moderate; spondylium supported
on short septum; brachial apparatus relatively
large, with small inner plates and in early species
small outer plates which tend to be lost in later
forms. L.Sil.(Uandover.) , N.Am.(Appalachians­
Ont.)-Eu.(Eng.-Norway).--FIG. 408,9; 414,8.
.S. (S.) lens (SOWERBY), Zone 6c, S. Norway;
408,9a-d, serial transv. sees., Xl (702); 414,
8a,b, lat. and brach.v. views, X 1 (Amsden, n).
[In the mistaken belid that Strick.landia BILLINGS, 1859,
constituted a junior homonym of Stricl{landia BUCKMAN,
1845 (p. 94), applied to a fossil plant, B,LLINGS (1863)
published the name S/rick.landinia as replacement for his
genus of Silurian brachiopods. HALL &: CLARKE (1894, p.
250) selected "Stricklandinia Gasp~nsis" BILLINGS, 1859
(=Strick,landia gaspe(ns;s) as the typc-species of Strick­
landinia (and hence: of Slrick/andia). but in view of OEH­
LERT'S earlier designation of Atrypa /(ns SOWERBY (one of
the eligible six originally included species of Slricl{landia)
as type-species, the cited publication by HALL &. CLARKE
lacks force, being nomenc1aturally null and void. Hence,
AMSDEN'S (1953, p. 143) choice of S. gasp«.s;s as the
type-species of Cosrisrricl{landia is admissible and entirely
legal.]

Costistricklandia AMSDEN, 1953, p. 143 [OStrick­
landia gaspunsis BILLINGS, 1859, p. 134; 00].
Large, costate, short pedicle beak; spondylium
and supporting septum short; brachial apparatus
relatively large for this family; outer plates vesti­
gial; inner plates of moderate size, adductor scars
elongate, deeply impressed. L.Sil.(U.Llandover.)­
U. Silo (Wenlock,), N. Am.(N. Y.-Ont.-Que.-Anti·
costi) -Eu. (Eng.) -USSR(Novaya Zemlya) .--FIG.
407,1; 408,10; 414,4. ·C. gaspunsis (BILLINGS),
L.Landover. or Wenlock. (LaVielle F.), Que.; 407,
1a,b, long., and transv. sees., Xl (Amsden, n);
408,1Oa-e, transv. sees. at 3.1, 3.6, 3.8, 4.5, 5.7
mm. from tip of ped.v. beak, all X 1 (Amsden,
n); 414,4, brach.v. view, Xl (Amsden, n).

Kulumbella NIKIFOROVA, 1960, p. 61 [.K. kulum­
bensis; 00]. Shells large, plano-convex to bi­
convex, with long hinge line; pedicle sulcus and
brachial fold; surface marked with 2 sets of
diagonal rugae intersecting to produce reticulate
pattern; spondylium supported on short median
septum; brachial processes short, supporting ap­
paratus short. L.Sil.(M.Llandover.), USSR(Sib.)­
?N.Am.--FIG. 413,2. OK. kulumbensis, Sib.;
2a-c, brach.v., lat., and ped.v. views, X I (600).

Microcardinalia BOUCOT & EHLERS, 1963, p. 51
[·Stricklandinia triplesiana FOERSTE, 1890, p. 323;
00]. [In his original description FOERSTE (1885,
p. 89) did not assign his new species triplesiana
to any genus but later he referred it to Strick­
landinia (=Stricklandia).] Small, subpentagonal
in outline, smooth to sparsely costate; spondylium
small, supporting septum short; brachial apparatus
abbreviated, outer plates present in early species,
absent in later ones; brachial adductor impres-
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Family VIRGIANIDAE Boucot & Amsden,
1963

[Virgianidae BOUCOT & AMSDEN, 1963. p. 296]

10
Pentomeroides

Smooth to costate, with interareas lacking
or poorly developed. Spondylium moderate
in size to small, supporting septum short or

FIG. 414. Stricklanuiiuae (-I, 8); Virgianiuae (5-7); Pentameriuae (Pentamerinae) (l, 3), (Gypidu1inae)
(2); Enantiosphcniuac (9) (I'. H543, H547-H548, H551-H552).
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absent; spondylium and septum relatively
thick-walled. Brachial apparatus much ab­
breviated; outer plates abbreviated or ab-

Gypidulo

Pentamerus

sent, inner plates small; muscle area located
in front of brachial apparatus. U.Ol'd.-L.Sil.
Virgiana TWENHOFEL, 1914, p. 27 [.PenfameYlu

FIG. 415. Paralldelasmatidae (5); Pcntameridae (Pentam<Tinac) (7-9), (Gypidulinac) (1,1,6) (Clorin­
dinae) (2,3) (p. H542, H547-H54M, H551).
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barrandi BILLINGS, 1857, p. 296; 00]. Strongly
biconvex, costate shells with prominent pedicle
beak amI umbo which arch over brachial valve;

peuicle valve commonly with low folu; sponuy­
hum of mouerate size, supporting septum short;
very short outer plates supporting long, roulike

Lissocoelina

FIG. 416. l'cntamcridac (I'cntamerinac) (p. H547-H548).
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processes; small inner plates present. [The original
spelling of Pentamerus barrandi is automatically
correctable (Art. 32, c, Code, 1961) to P. bar­
randei.] L.Sil.(M.Uandover.), N.Am.(USA-Can.­
?Greenl.)-USSR(Sib.).--FlG. 407,2; 409,4;
414,7. "V. barrandei (BILLINGS), Becsie River F.,
Que. (Anticosti) ; 407,2a,b, long. and transv. sees.,
X 1 (Amsden, n); 409,4a-e, transv. sees. at 2.2,
4.4, 5.9, 7.7, 11.5 mm. from tip of ped.v. beak,
all Xl (729); 414,7a,b, brach.v. and ant. views,
Xl (Amsden, n).

Holorhynchus KIAER, 1902, p. 68 ["H. giganteus;
OD]. Large, smooth, transversely elliptical in
outline; spondylium free, no trace of supporting
septum; outer plates absent or vestigial; small in­
ner plates present. U.Ord.( Ashgill.), Eu.(Norway­
?Sweden).--FlG. 409,7; 414,5. "H. giganteus,
SE.Norway; 409,7a-e, serial transv. sees., Xl
(702); 414,5, brach.v. view, XO.8 (702).

Platymerella FOERSTE, 1909, p. 70 ["P. manniensis;
OD]. Small, elongate elliptical in outline, mod­
erately biconvex, multicostate; pedicle beak small.
Spondylium supported on short septum; outer
plates very short or absent, small inner plates
present. L.Sil.(M.Llandover.), USA (Tenn.-Ohio­
IlI.).--FlG. 408,6; 414,6. "P. manniensis, Tenn.;
408,6a-e, transv. sees. at 1.2, 1.9,2.1,2.6,3.3 mm.
from tip of ped.v. beak, all X 3 (Amsden, n);
414,6a-d, brach.v., post., ped.v., lat. views, X3
(Amsden, n).

Family PENTAMERIDAE M'Coy, 1844
[Pentameridae M'Coy, 1844, p. 103]

Smooth, costate, costellate, granulose or
pitted, with or without interareas, and gen­
erally having strongly biconvex shells. Ped­
iclespondylium well developed, common­
ly supported at least in part by septum.
Brachial processes supported by well-devel­
oped plates which in some genera are
parallel and discrete, and in others uniting
to form cruralium; in both types brachial
apparatus long, extending forward far
enough to enclose muscle area; brachial
processes rodlike or bladelike. U.Ord.-U.
Dev.

Subfamily PENTAMERINAE M'Coy, 1844
[nom. Iransl. WAAGEN, 1883, p. 413 (ex Pentameridae

M'Coy, 1844, p. 103) 1
Moderate to large size, with smooth, cos­

tate or costellate shells generally lacking
well-developed interareas; fold and sulcus
absent or weakly developed. Brachial proc­
esses long, rodlike; outer plates commonly
discrete, but in few genera uniting to make
cruralium. U.Ord.-L.Dev.
Pentamerus J. SOWERBY, 1813, p. 73 ["Pentamerus

oblongus J. DE C. SOWERBY, 1839; in MURCHISON,

1839, p. 641; by action of the ICZN]. [In 1954
the ICZN, Opinion 297, placed Pentamerus J.
SOWERBY, 1813, on the Official List of Generic
Names in Zoology; Pentamerus oblongus J. DE C.
SOWERBY, 1839, was designated the type-species
and added to the Official List of Specific Names in
Zoology. The following names were placed on
the Official Index of Rejected and Invalid Generic
Names in Zoology: Gypidia DALMAN, 1828; Tri­
murus CALDWELL, 1934; Miopentamerus ALEX­
ANDER (nee CALDWELL), 1936; Miopentamerus
WOODS, 1937. Pentamerus laevis J. SOWERBY, 1813,
was placed on the Official Index of Rejected and
Invalid Specific Names in Zoology.] Large, elon­
gate, moderately biconvex, smOOth surface; spondy­
lium and supporting septum commonly extend­
ing forward less than half the length of ped­
icle valve; brachial plates discrete. L.Sil.(U.
Llandover.)-U. Silo (Wenlock,), USA (N.Y.-Ohio­
Ind.-Ky.-Ill.-Iowa-Wis.) - Can. (Ont. - Quebec-Anti­
costi)-Eng.-Sweden (Gotl.)-Est.-Asia(China)-USSR
(Urals, Turkestan).--FlG. 406,1; 415,8. P. sp.
d. "P. oblongus (SOWERBY), L.Sil.(U.L1andover.)
(Reynales F.), N.Y.; 406,la,b, long. and transv.
sees., X 1 (Amsden, n); 415 ,8a,b, post. and brach.
V. views, X I (Amsden, n).

?Aliconchidium ST. JOSEPH, 1942, p. 247 ["A. yassi;
OD]. Large, biconvex, costate; hinge line long,
cardinal extremities commonly alate; pedicle
palintrope prominent; spondylium and supporting
septum well developed; brachial plates discrete.
[This genus differs from most other Pentamerinae
in having a prominent palintrope]. ?U.Sil., Au­
stralia.--FlG. 409,3; 415,7. "A. yassi, Hume
Ser., New S. Wales; 409,3a-c, serial transv. sees.
of brach.v., X1.5 (703); 415, 7a,b, ped.v. and
brach.v. views, Xl (703).

Brooksina KIRK, 1922, p. 2 ["B. alaskensis; OD].
Multicostellate, of moderate size; brachial valve
strongly convex, pedicle valve gently convex, flat
or concave; spondylium and supporting septum
long, extending almost entire length of valve;
brachial plates discrete. U.Sil.( Ludlov.) , Alaska­
USSR(Ural Mts.-Turkestan).--FlG. 402,2; 415,
9. "B. alaskensis, SE.Alaska(Kosciusco Is.); 409,2,
transv. sec., X 1 (Amsden, n); 415, 9a-c, post.,
ped.v., brach.v. views, Xl; 415,9d, long. sec.,
X 1 (Amsden, n).

Callipentamerus (see p. H903).
Capelliniella STRAND, 1928, p. 38 [pro Capellinia

HALL & CLARKE, 1894, p. 249 (non TRICHESE,
1874)] ["Capellinia mira HALL & CLARKE, 1894,
p. 249; OD]. Smooth shell differing from Penta­
merus in having brachial valve deeper and more
strongly convex than pedicle. U.Sil., N.Am.-USSR
(Turkestan).--FIG. 416,1. "C. mira (HALL &

CLARKE), Racine F., USA (Wis.) ; 1a,b, ped.v.
and lat. views of into mold (ped.v. at left), Xl
(Amsden, n).

Conchidium OEHLERT, 1887, p. 1311 ["Anomia
bilocularis HISINGER, 1799, p. 285; OD]. Rostrate,
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strongly biconvex, costate; spondylium partially
or completely supported on median septum, ex­
tending forward more than half length of pedicle
valve; brachial plates discrete. U.Ord.( Ashgill.)­
L.Dev.(Skala.), cosmop.--FIG. 409,5; 416,4.
"C. biloculare (HISINGER), Sil., Sweden(Gotl.) ;
409,5a-e, transv. secs. at 4.2, 6.1, 8.1, 9.9, 12.1
mm. from tip of ped.v. beak, all Xl (729); 416,
4a-b, lat. and ped.v. views, X 1 (Amsden, n; 729).
[In 1954 the ICZN, Opinion 297, placed Conchidium OEH­
LERT, 1887, on the Official List of Generic Names in Zool·
ogy, type·species Anomia bilocularis HISINGER, 1799, by
original designation. The following names were placed on
the Official List of Specific Names in Zoology: bilocularis
HISINGER, 1799, as published in the combination Anomia
bilocularis, and knighti J. SOWERBY, 1813, as published in
the combination Pentamerus knight; r=Conchidium
knightil. The following names were placed on the Official
Index of Rejected and Invalid Generic Names in Zoology:
Conchidium HISINGER, 1799; Conchidium BRONN, 1848·
Conchidium WAHLENBERG, 182i.1 '

Cymbidium KIRK, 1926, p. 2 ["C. actum; 00].
Multicostate; biconvex, brachial valve with great­
est convexity; spondylium long, 00 median sep­
tum; brachial plates discrete, inner plates short.
U.Sil.(Ludlov.), USA(Alaska-Nev.).--FIG. 409,
6; 416,3. "C. actum, SE.Alaska(Kosciusko Is.);
409,6a-d, transv. sees. at 1.0, 3.0, 5.0, 6.0 mm.
from tip of ped.v. beak, all Xl (729); 416,3a,b,
brach.v. and lat. views, X 1 (Amsden, n).

Harpidium KIRK, 1925, p. 1 ["H. insignis; 00].
Smooth; biconvex; pedicle valve strongly convex,
beaks of both valves arched, pedicle valve bent
sharply over brachial; spondylium long, support­
ing septum short; brachial plates discrete. U.Sil.,
Alaska-Greenl.-USSR(Ural Mts.) .--FIG. 416,5.
"H. insigne, SE.Alaska (5a, Heceta Is.; 5b, Kosciu­
sko Is.); 5a,b, ped.v. view and long. sec., Xl
(729).

Jolvia SAPELNIKOV, 1960, p. 56 [",. multiplexa;
00]. Large, smooth to costate shells with well­
developed spondylium and supporting septum;
brachial apparatus with cardinal process. U.Sil.
(Wenlock.), USSR(Ural Mts.).--FIG. 417,8. ",.
multiplexa, central Ural Mts., E. slope; brach.v.
view, Xl (707).

Lissocoelina SCHUCHERT & CoOPER, 1931, p. 248
["Pentamerus pergibbosus HALL & WHITFIELD,
187?, p. 139; 00]. Smooth, strongly biconvex;
pedicle valve rostrate, arched over brachial;
spondylium supported on long median septum;
brachial plates discrete. L.Sil.(U.Uandover.)-U.
Sil.(Wenlock'), N.Am.(USA).--FIG. 416,6. "L.
pergibbosa (HALL & WHITFIELD), U.Sil.(Louisville
F.), USA(Ky.); lat. view, Xl (729).

?Pentamerifera KHODALEVICH, 1939, p. 22 ["Penta­
merus ta/tiensis CHERNYSHEV, 1893, p. 183; 00].
Smooth, biconvex shells with long spondylium
and supporting septum; brachial apparatus simi­
lar to Pentameroides (?). [Internal characters
poorly known.] U.Sil., USSR(Ural Mts.).--FIG.
414,2. "P. taltiensis (CHERNYSHEV), U.Sil., Urals
E. slope; lat. view, Xl (157).

Pentameroides SCHUCHERT & COOPER, 1931, p. 248
["Pentamerus oblongus subrectus HALL & CLARKE,

1894, p. 238; 00 (M)]. Smooth, biconvex, ex­
ternal shape like Pentamerus; spondylium and
su~~orting septum well developed; brachial plates
UnitIng to make cruralium supported on median
septum. L.Sil.(up. Llandover.)-U.Sil( Wenlock.),
N. Am. (USA-Can.)-Eu. (Norway)-USSR (Ural
Mts.).--FIG. 414,1. ·P. subrectus (HALL &
CLARKE), U.Sil., USA (Iowa) ; la,b, lat. and brach.
v. views of into mold, Xl (729).

?P1eurodium WANG, 1955, p. 344 ["Conchidium
tenuiplicatus GRABAU, 1925, p. 80; 00]. Large,
~ransver~ely elliptical, subequally biconvex; ped­
Icle pahntrope prominent, curved, apsacline; no
fold or sulcus; strong, angular costae which do not
bifurcate. Spondylium long, supporting septum
s~ort; brachial interior unknown. [This genus
differs from most other Pentamerinae in having
a well-marked palintrope.] Sil., China(M. Yangtze
Valley).--FIG. 417,5. "P. tenuiplicatum (GRA<
BAU); 5a,b, ped.v. and ant. views, Xl (852).

Rhipidium SCHUCHERT & COOPER, 1931, p. 249
[·Pentamerus knappi HALL & WHITFIELD, 1872,
p: 184; 00]. Costate, moderately to strongly
biconvex; pedicle beak and umbo shorter and less
prominent than in Conchidium; spondylium and
supporting septum generally extending forward
half or less than half of valve length; brachial
plates discrete. U.Sil.(Wenlock. or Ludlov.), N.
Am.(USA)-Eu.--FIG. 416,2. "R. knappi (HALL
& WHITFIELD), Louisville F., USA(Ky.); 2a,b,
brach.v. and lat. views, Xl (729).

Subfamily GYPIDULINAE Schuchert & LeVene,
1929

[Gypidulinae SCHUCHEkT II< LEVENE, 1929, p. lSI

More or less galeatiform shells with inter­
areas; fold and sulcus generally well devel­
oped, absent in few genera; exterior smooth
costate, pitted or granulose. Brachial a~
paratus commonly lyre-shaped in cross sec­
tion, brachial processes bladelike' outer
plates discrete or coalesced into cr~ralium.
L.Sil.-UDev.
Gypidu1a HALL, 1867, p. 163 ["Gypidula typicalis

AMSDEN, 1953, p. 140 (pro Pentamerus occi­
dentalis HALL, 1858, p. 514, non HALL, 1852);
00 HALL, 1867, p. 380]. Elongate oval to sub­
circular in outline, pedicle valve swollen, beak
arched over brachial; costate to multicostate; ped­
icle fold and brachial sulcus; brachial plates dis­
crete. L. Sil.(Llandover.)-U. Dev., N.Am.(USA­
Can.)-Eu.-Asia-USSR-Afr.--FIG. 408,3; 415,1.
"G. typicalis AMSDEN, U.Dev.(Cedar Valley F.),
USA (Iowa) ; 408,3a-c, serial transv. secs., X2
(62); 415,la-c, brach.v., ant., lat. views, Xl
(729).
[HALL (1867, p. 380) designated Pentamerus occidentalis
HALL, 1858, as t,he typ~-species of his new genus Gypidula.
Pentamerus occ~dental~s HALL, 1858, is a homonym of
Pentamerus occldentalts HALL, 1852 the latter being a
species of Con~hidiu",!. AMSDEN, 1953, p. 140, replaced
Penta~erus occldentall~ HALL, 1858 (not Pentamerus occi­
dentalts HALL, 1852) WIth Gypidula typicalis.]
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FIG. 417. Pentameriuae (Pentamerinae) (5, 8), (Gypiuulinae) (1-4, 6-7) (p. H548, H550-H551).
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Barrandina BOOKER, 1926, p. 131 [OPenlamel'1IS
lingllijel'a wilkinsoni ETHERIDGE, 1892; OD].
Smooth, subgaleatiform shells with pedicle sulcus
and brachial fold. Outer plates discrete (88).
V.Sil., New S. Wales.

?Biseptum KHODALEVICH & BREIVEL, 1959, p. 39
[OB. l'eeleeoslalllm; OD]. Shell large, costate,
costae nonbifurcating; no fold nor sulcus. Outer
plates uniting to make cruralium, supported on
high septum. M.Dev., USSR(Ural Mts.).--FIG.
418,4. °B. reelecoslalllm, 4a,b, lat., transv. sec.
post. part of ped.v., XI, X3 (468).

Devonogypa HAvLIcEK, 1951, p. 3 [OD. spinlliosa;
OD]. Large, subcircular to transversely elliptical,
strongly biconvex; shallow brachial sulcus, low
pedicle fold; surface smooth except for fine spines
or granules arranged in irregular, horizontal to
oblique rows. Pedicle and brachial interiors like
Gypidllia. M.Dev.(Givel.), Eu.(Czech.-Ger.).--

FIG. 417,7. °D. spinlliosa, Czech.; brach.v. view,
Xl (404).

Gypidulella KHODALEVICH & BREIVEL, 1959, p. 26
[oG. pennalllla; OD]. Hinge line straight, ex­
tended; pedicle fold and brachial sulcus; surface
costate and tuberculate. Interior like Siebere/la.
M. Dev., USSR (Ural Mts.).--FIG. 418,3. °G.
pennalllla, 3a,b, ped.v., ant. views, X I; 3e,
transv. sec., X3 (468).

Gypidulina RZHONSNITSKAYA, 1956, p. 49 [OPenla­
mel'lls oplalllS BARRANDE, 1847, p. 37; OD]
[=Siebel'ina ANDRONOV, 1961 (obj.)]. Smooth
to pauciplicate shells with sharply defined pedicle
fold and brachial sulcus. Brachial plates uniting
to form cruralium. L.Dev., USSR(Ural Mts.-No­
vaya-Zemlya-Kuznetsk Basin) -Eu.--FIG. 417,3.
°G. 0plala (BARRANDE), Czech.; 3a,b, ped.v. and
ant. views, X I (468).

Ivdelinia ANDRONOV, 1961, p. 45 [oGypidllla ivdel-

Gypidulella

3c

Biseptum

2b

Levigatella

FIG. 418. Pcntameridae (GypiduJinac) (p. H550-H551).
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ensis KHODALEVICH, 1951, p. 22; 00]. Galeati­
form, pedicle fold and brachial sulcus; costate and
with fine concentric ridges crossing costae; costae
split at anterior margin; brachial plates discrete
or united into cruralium. L.Dev.-M.Dev., USSR
(Ural Mts.)-Eu.--FIG. 417,4. 1. acutolobata
(SANDBERGER), M.Dev., Kuznetsk Basin; 4a,b, ped.
v. view and ornament, Xl, X5 (692).

Leviconchidiella RZHONSNITSKAYA, 1960, p. 47
[.Sieberella? vagranica KHODALEVICH, 1951, p.
39; 00]. Costate shells without distinct fold and
sulcus. Brachial plates discrete. Like Gypidula
but lacking fold and sulcus. M.Dev., USSR.-­
FIG. 417,2.•L. vagranica (KHODALEVICH), Kuz­
bas; 2a,b, ped.v. and brach.v. views, Xl (691).

Levigatella ANDRONOV, 1961, p. 38 [·Gypidula
olga KHODALEVICH, 1939, p. 15; 00]. Strongly
biconvex, smooth, pedicle fold and brachial sul­
cus; brachial plates discrete as in Gypidula. Sil.­
U.Dev., USSR(Ural Mts.).--FIG. 418,2. .L.
olga, L.Dev.(Marginalis beds), Nadieja Reg.; 2a,b,
ped.v., ant. view, X4 (466).

Pentamerella HALL, 1867, p. 163 [·Atrypa arata
CONRAD, 1841, p. 55; SO OEHLERT, 1887; p.
1312]. Costate to multicostate; pedicle sulcus and
brachial fold; brachial plates united to form
cruralium. L. Dev.-U. Dev., N. Am. (USA-Can.)­
Asia-USSR (Ural Mts.-Turkestan).--FIG. 415,4.
·P. arata (CONRAD), L.Dev.(Schoharie F.), USA
(N.Y.); 4a-c, ant., brach.v., lat. views, Xl (729).

?Procerulina ANDRONOV, 1961, p. 76 [·Pentamerus
acutolobatus procerulus BARRANDE, 1879, p. 60;
00]. Like lvdelinia, but paucicostate. [Possibly
synonym of lvdelinia.] L.Dev.-U.Dev., Eu.(Czech.­
Ger.)-USSR(Urals).--FIG. 417,6. ·P. procerulus

(BARRANDE), L.Dev., Czech.; 6a,b, brach.v. and
ped.v. views, Xl (38).

Sieberella OEHLERT in FISCHER, 1887, p. 1311
[·Pentamerus sieberi VON BUCH in BARRANDE,
1847, p. 103; 00]. Costate, pedicle fold and
brachial sulcus; brachial plates uniting to form
cruralium. U.Sil.(Wenlock.)-L.Dev., N.Am.(USA­
Can. - Greenl.)-Eu. (Ger.)-N. Afr. (Morocco)-Asia
(Turkestan) - USSR (Ural Mts. - Kuznetsk Basin).
--FIG. 406,2. S. roemeri HALL & CLARKE, Sil.
(Henryhouse F.), USA (Okla.) ; 2a,b, long. and
transv. sees., X2 (Amsden, n).--FIG. 408,2;
415,6. ·S. sieberi (VON BUCH), L.Dev. (Konje­
prus) , Czech.; 408,2a-c, transv. sees. at 2.8, 4.0,
7.9 mm. from tip of ped.v. beak, all X2 (729);
415,6a-c, ped.v., brach.v., ant. views, Xl (Ams­
den, n).

Wyella KHODALEVICH, 1939, p. 21 [·Eichwaldia
uralica CHERNYSHEV, 1893, p. 179; 00]. Plicate
to smooth shells with pitted exterior; pedicle fold
and brachial sulcus; brachial plates discrete. U.
Sil.(Ludlov.), USSR (Ural Mts.).--FIG. 417,1.
·W. uralica (CHERNYSHEV), Ural Mts.; 1a,b, ped.
v. and lat. views, X 1 (466).

Zdimir BARRANDE, 1881, p. 171 [·Zdimir solus
BARRANDE, 1881 (=·Porambonites ?robustus

BARRANDE, 1879, p. 97); 00] [=Conchidiella
KHODALEVICH, 1938, p. 32 (type, Pentamertts
pseudobasch/(iricus CHERNYSHEV, 1885, p. 55)].
Large shells with radial costellae which increase
by bifurcation; fold and sulcus generally absent;
brachial plates discrete. M.Dev., Eu.(Czech.)­
USSR.-.-FIG. 418,1. ·Z. robustus, Eifel. (Trebo­
tov Ls.), Czech.; 1a-d, brach.v. (exfol.), brach.v.,
ped.v., lat. view ped.v., all Xl (115).--FIG.
409,1; 414,3. Z. pseudobaschkiricus (CHERNY­
SHEV), M.Dev., Ural Mts.; 409,la-c, serial transv.
sees., Xl (466); 414,3, lat. view, slightly re­
duced (155, 466).

Subfamily CLORINDINAE Rzhonsnitskaya, 1956
[Clorindinae RZHONSNITSKAYA, 1956, p. 49]

Small to medium, biconvex, smooth to
costate shells with more or less galeatiform
profile. Brachial apparatus well developed,
outer plates discrete or uniting to form
cruralium; brachial processes bladelike, ven­
tral edge of processes extending inside of
inner plates as small carinae. Sil.-M.Dev.
Clorinda BARRANDE, 1879, p. 109 [·C. armata;
00]. Smooth, pedicle sulcus and brachial fold.
Brachial plates discrete. Sil.-M.Dev., N.Am.(Anti­
costi-Greenl.) -Eu.-Asia (Turkestan) .--FIG. 415,
3. ·C. armata, L.Dev. (E), Czech.; 3a,b, brach.v.
and lat. views, Xl (53).

Antirhynchonella OEHLERT in FISCHER, 1887, p.
1311 [·Atrypa lingttifera J. DE C. SOWERBY in
MURCHISON, 1839, p. 629; 00] [=Barrandella
HALL & CLARKE, 1894, p. 241 (obj.)]. [In 1955,
ICZN (Opinion 374) placed Antirhynchonella
(type-species Atrypa linguifera J. DE C. SOWERBY,
1839) on The Official List of Generic Names;
Antirhynchonella QUENSTEDT, 1871 (nom. nud.)
and Barrandella HALL & CLARKE, 1894, were
added to The Index of Rejected and Invalid
Generic Names in Zoology]. Smooth, strongly bi­
convex; pedicle sulcus and brachial fold; brachial
plates unite to form cruralium. Sil., N.Am.(USA­
Can.)-Eu. (Norway-G.Brit.) -Asia(Turkestan). -­
FIG. 408,5; 415,2. ·A. linguifera (SOWERBY), U.
Sil.(Wenlock.), Eng.; 408,5a-d, serial transv. sees.,
X2 (729); 415,2a-c, lat., brach.v., ant. views, Xl
(729).

Clorindella AMSDEN, 1964, p. 236 [·Barrandella
areyi HALL & CLARKE, 1894, p. 368; 00]. Cos­
tate shells with pedicle-valve sulcus and brachial­
valve fold; brachial plates uniting to form crural­
ium (34). L.Sil.-U.Sil., N.Am.--FIG. 406,3;
408,1. ·C. areyi (HALL & CLARKE), L.Sil. (Clin­
ton.=U.Llandover.), USA(N.Y.); 406,3a,b, long,
and transv. sees., X2; 408, 1a-c, transv. sees. at 2.5,
3.1, 4.0 mm. from tip of ped.v. beak, all X3
(Amsden, n).

Clorindilla KHODALEVICH, 1939, p. 11 [·C. ttralica;
00]. Costate, pedicle valve deeper than brachial;
pedicle sulcus and brachial fold; brachial plates
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discrete. L.Dev., USSR.--FIG. 408,7. *C. walica,
Urals; transv. sec., X2 (466).

Family ENANTIOSPHENIDAE Torley,
1934

[Enantiosphenidae TORLEY. 1934. p. 931

Specialized forms with brachial processes
terminating in loop; supporting plates con­
sisting of inner plates, brachial processes,
outer plates; outer plates unite to form me­
dian septum. M.Dev.
Enantiosphen WHIDBORNE, 1893, p. 97 (*Megan-

teris? vicaryi DAVIDSON, 1882, p. 20; SD HOLZ­
APFEL, 1912, p. 123]. Smooth, biconvex, trans­
versely elliptical; spondylium supported on high,
median septum; brachial processes extending for­
ward and expanding to form broad plates con.
nected to one another by transverse, subhori.
zontal plate, this transverse plate supported in
center by median septum. M.Dev., Eu.(G.Brit.­
Ger.).--FIG. 409,8; 414,9. *E. vicaryi (DAVID­
SON), Ger. (Bilveringen); 409,8, lat. view of
brach. process and connecting septal plate, ant.
extremity downward, X2 (from 504); 414,9,
brach.v., X I (815, 879).

RHYNCHONELLIDA
By D. V. AGER, RICHARD E. GRANT, D. J. McLAREN, and H.ERTA SCHMIDT

(Imperial College of Science and Technology, London; United States Geological Survey, Waslungton, D.C.; Geological
Survey of Canada, Ottawa; and Senckenbergische Naturforschende Gesellschaft, Frankfurt]

Order RHYNCHONELLIDA
Kuhn, 1949

[nom. (orrect. MOORE in MOORE, LALICKER, & FISCHER, 1952,
p. 221 (pro order Rhynchonellacea KUHN. 1949, p. 104)]

[Diagnosis prepared by D. v. AGER]

Articulate brachiopods, usually with ros­
trate shell, functional pedicle developed,
delthyrium partially closed by deltidial
plates. Mantle canals much branched, with
one pair of main trunks in each. mantle.
Median septum commonly supportmg sep­
talium or hinge plates in brachial valve;
dental plates usually present; spondylia nor­
mally absent. Recent representatives mostly
with 2 pairs of metanephridia, loph~phore

spirolophous, with ventrodorsally directed
cones supported by crura. Shell .subs~ance

normally impunctate, rarely with mner
fibrous layer punctate (583). M.Ord.-Rec.

Superfamily
RHYNCHONELLACEA

Gray, 1848
[nom. transl. SCHUCHERT. 1896. p. 323 (ex Rhynchonellidae
GRAY, 1848, p. 438)1 [Materials for this superfamily pre­
pared by D. V. AGER. D. J. McLAREN. and HERTA SCHMIDT

as indicated by families]

Shell impunctate, commonly lacking
spondylia. M.Ord.-Rec.

PALEOZOIC
RHYNCHONELLACEA

By HERTA SCHMIDT and
D. J. McLAREN

Separation of Paleozoic from. Mesozoi.c
and Tertiary rhynchonellaceans IS an arbi­
trary and artificial arrangement which for

the present may be justified by the fact that
the two groups have been studied from dif­
ferent points of view and seldom by the
same workers. An additional factor is the
scarcity of Lower and Middle Triassic rhyn­
chonelloids. Paleozoic rhynchonellaceans
currently are being subjected to a prolifera­
tion of genera, and there is no reason to sup­
pose that this has ended. Recognition of
the importance of detailed study of internal
structures by means of a variety of tech­
niques has resulted in the realization of
the great complexity and abundance of
forms in the superfamily, and this has not
yet been fully exploited taxonomically.

Our present state of knowledge makes
classification extremely difficult. Of 134
Paleozoic rhynchonellaceans here recog­
nized (excluding homonyms and syno­
nyms), 87 are definitely placed in 19 fam­
ilies or subfamilies and 47 are classed ques­
tionably in these groups or segregated. as
"Family Uncertain." Some of the famlly­
group taxa are significant assemblages of
related genera, whereas others merely repre­
sent a convenient, and presumably tempor­
ary, pigeonholing of morphologically simi­
lar forms. Difficulties in classification may
arise from the methods used to examine in­
teriors. Thus, while the study of internal
structure by means of serial grinding te~h­

niques gives accurate informatio~ on m­
teriors, it may nevertheless be difficult to
interpret in terms of a shell inter.i~r. ex­
amined in a different manner. SIlICified
specimens, internal molds, and prepared in-
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Ancistrorhyncho

FIG. 419. Ancistrorhynchidae (4-5); Oligorhynchi­
idae (1-3) (p. H553-H554).

teriors differ in appearance and are not al­
ways easy to interpret in mutually intelli­
gible terms.

There is still little agreement on the
morphological features of most value in de­
fining genera and higher taxa. Different
features are stressed by different workers
and synonyms will certainly be discovered
when some existing genera are more fully
known. Nevertheless, ultimate recognition
of accurately defined genera holds promise
of rigorous stratigraphic refinement. Fea­
tures of external morphology used in group­
ing genera into families include: degree and
type of ornament, shape of shell, beak and
beak ridges, interarea, shape of fold and
sulcus, form of commissure, and presence
of marginal spines. Muscle impressions ap­
pear significant features in the interior of

the pedicle valve and, in the brachial valve,
all details of the cardinalia, shape and de­
gree of development of hinge plates, sep­
talium, median septum, and cardinal proc­
ess are important characters.

In contrast to Mesozoic and Tertiary
Rhynchonellacea, the form of the crura as
yet has had little influence on classification
of Paleozoic genera. In many genera the
crura are unknown, although serial grind­
ing often allows accurate observation of ex­
tremely delicate features. As far as now
known, it seems that morphology of the
crura is not as valuable in classification in
Paleozoic rhynchonellaceans as in later
forms.

Family ANCISTRORHYNCHIDAE
Cooper, 1956

[nom. transl. H. SCHMIDT, herein (ex Ancistrorhynchinae
COOPER, 1956, p. 618)] [Materials for this family prepared

by HERTA SCHMtDT1
Small interarea in pedicle valve or both

valves, ventral sulcus and dorsal fold pres­
ent, delthyrium open, rounded costae ex­
tending from apex to anterior margin; com­
missure finely denticulate to undulate. Den­
tal plates well developed; hinge plate div­
ided; septa, cardinal process, and septalium
wanting. M.Ord.
Ancistrorhyncha ULRICH & COOPER, 1942, p. 624

[·A. costata; OD]. Small; sulcus and fold weak­
ly developed, tongue short; pedicle valve with
vestigial interarea and foramen. Costae numerous,
fine. Crura long, slender, ending in hooklike ex­
pansions that point anterolaterally; socket walls
strongly curved medially. M.Ord., N.Am.--FIG.
419,5; 420,1. ·A. costata, USA(Okla.); 419,5a-d,
ped.v., brach.v., lat., ant. views, X2 (189); 420,
la-e, ser. sees., X5 (Schmidt, n).

Drepanorhyncha COOPER, 1956, p. 627 [·Poram­
bonites ottawaensis BILLINGS, 1862; OD]. Small
to medium-sized; sulcus and fold well developed;

FIG. 420. Ancistrorhynchidae (p. H553).
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FIG. 421. Oligorhynchiidae (p. H554).

both valves with narrow interareas; costae not
very numerous, medium fine. Pedicle valve with
large teeth and elongate dental plates spaced
closely together, making deep, narrow delthyrial
cavity. Hinge plates concave; crural bases en­
larged to concave plates; crura slender, very long.
M.Ord., N.Am.-Eu.--FIG. 419,4. ·D. ottawaen­
sis (BILLINGS), Can. (Ont.) ; 4a-d, pedv.v., brach.v.,
lat., ant. views, Xl; 4e, brach.v. int., X3; 4j,g,
ped.v. int., long. sec. showing crura, X2 (189).

Family OLIGORHYNCHIIDAE
Cooper, 1956

[Oligorhynchiidae COOPER. 1956. p. 658] [Materials for this
family prepared by HERTA SCHMIDT]

Small, triangular shells longer than wide,
with erect beak; folding inverted at least in
posterior part of shell (fold in pedicle and
sulcus in brachial valve). Strongly plicate<!;
teeth and dental plates well developed;
hinge plate divided, supported by inner
ridge or by plates including notothyrial
cavity, or by both; median septum lacking,
but inner dorsal swelling or ridge present,
corresponding to outer sulcus; cardinal proc­
ess wanting. M.Ord., ?Sil.
Oligorhynchia COOPER, 1935, p. 48 [·0. subplana;

OD]. Pedicle valve with strong median furrow
between costae but without sulcus; posterior part
of brachial valve with sulcus reverting anteriorly
to become fold; few (3 or 4) strong, rounded
angular costae. Dental plates strong, divergent.
Hinge plate divided, attached to inner swelling
produced by outer sulcus of valve, further sup­
ported by delicate converging plates; crura long,
slender, nearly straight and extending almost
directly anteriorly or obliquely toward pedicle
valve. M.Ord., N.Am.-Eu.--FIG. 419,3. ·0. sub­
plana, USA (Tenn.) ; 3a-d, ped.v., brach.v., lat.,
ant. views, X4 (189).

Dorytreta COOPER, 1956, p. 666 [·D. bella; OD].
Externally resembling Sphenotreta, but with sul­
cus of brachial valve reverting to fold anteriorly;
foramen with thickened margin. Dental plates
short. Crura shorter and stouter than those of

Sphenotreta, abruptly bent toward pedicle valve.
M.Ord., N.Am.--FIG. 419,2. ·D. bella, USA
(Okla.); 2a-d, ped.v., brach.v., lat., ant. views of
holotype, ><4 (189).

?Rhynchotreta HALL, 1879, p. 166 [·Terebratula
cuneata DALMAN, 1828; OD]. Acutely triangular,
with apical foramen; low median fold in pedicle
valve beginning nearly at apex anteriorly becom­
ing reversed to shallow sulcus; brachial valve with
narrow depression at umbo, developing anteriorly
into fold; sides of both valves in posterior parts
abruptly bent, commissure thus lying nearly in
plane; costae strong, subangular or rounded. Den­
tal plates nearly parallel (in cross section); um­
bonaI cavities rather narrow; teeth strong. Hinge
plate divided, halves resting on thickened shell
wall in posterior part of valve; hinge plates sep_
arated anteriorly from shell wall by cavities on
either side of median ridge corresponding to outer
sulcus; crural bases prominent; crura slender,
nearly straight, extending almost anteriorly. Sil.,
Eu.(Scand.-G.Brit.-Czech.)-N.Am.--FIG. 421,1.
·R. cuneata (DALMAN), Gotl.; 1a-c, brach.v., lat.,
ant. views, Xl; 1doh, ser. sees. at 0.5, 0.8, 1.4,
1.55, and 1.7 mm. from post. extremity, X4 (all
from 702).

Sphenotreta COOPER, 1956, p. 663 [·S. cuneata;
OD]. Triangular to oval, with strong folding in
pedicle valve and deep sulcation in brachial valve
extending from posterior to anterior margin; costae
numerous, rounded-angular. Dental plates short.
Hinge plates small, triangular; crura long and
slender, directed obliquely to anterior margin
and slightly toward pedicle valve. M.Ord., N.Am.
--FIG. 419,1. ·S. cuneata, USA(Tenn.); 1a-d,
ped.v., brach.v., ant., lat. views, X4 (189).

Family RHYNCHOTREMATIDAE
Schuchert, 1913

[nom. correct. $CHUCHERT &: LEVENE, 1929, p. 18, et transl.
COOPER, 1956, p. 628 (ex Rhynchotreminae SCHUCHERT, 1913,
p. 396)] [Materials for this family prepared by HERTA

SCHMIDT]

Sulcus and fold well developed; costae
strong, angular to rounded angular, begin­
ning at apex, in most genera simple, crossed
by concentric lamellae or striae; commissure
denticulate. Hinge plates concave, separated
by notothyrial cavity containing septiform
cardinal process. M.Ord.-M.Dev.

Subfamily RHYNCHOTREMATINAE Schuchert,
1913

[nom. correct. SCHUCHERT & LEVENE, 1929, p. 18 (pro Rhyn­
chotteminae SCHUCHERT, 1913, p. 396)] [=Lepidocyclidae

COOPER, 1956, p. 657]

Dental plates and umbonal cavities in
most genera distinct; notothyrial cavity
formed by welding of hinge plates with me­
dian septum or ridge or callosity. [The
relations of nominal genera assigned to this
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subfamily are not yet sufficiently cleared up;
some of them may prove to be synonymous.]
M.Ord.-L.Dev.
Rhynchotrema HALL, 1860, p. 68 [-Atrypa inere­

beseem HALL, 1847, p. 146; OD]. Small, rostrate,
rounded triangular to transversely elliptical in out­
line; delthyrium narrow, only partially closed by
narrow, elongate deltidial plates. Dental plates
short; umbonal cavities small; teeth with large
fossettes; muscle field triangular, adjustor scar
large; dorsal median septum extending to middle
of valve; notothyrial cavity small; cardinal proc­
ess slender to thick. M.Ord.-U.Ord.• N.Am.-?Eu.
--FtG. 422,3. -R. increbescens (HALL), M.Ord.
(Trenton.), USA; 3a, ped.v., Xl; 3b,c, brach.v.
and post. views, X2 (189).

Ferganella NIKIFOROVA, 1937, p. 39 [-F. turke­
stanica; OD]. Medium-sized to large, rounded to
subpentagonal in outline; ventral beak suberect;
deltidial plates obsolete. Teeth stout; dental plates
and umbonal cavities present; notothyrial cavity
large, oval, supported by thick median septum;
cardinal process thin. Sil.-L.Detl .• Asia(Fergana)­
Eu. (G. Brit.-Baltic). -- FIG. 422,4. -F. turke­
stanica. Downton., Fergana; 4a-d, ped.v., brach.v.,
lat., ant. views, Xl; 4e, sec. in articulation zone,
X3 (599).

Hypsiptycha WANG, 1949, p. 17 [-H. hybrida;
OD]. Small, elongate rounded in outline, sulcus
and fold strongly pronounced; ventral beak sub­
erect; foramen large; deltidial plates well devel­
oped, moderately convex, uniting in mid-line; sur­
face lamellae pronounced. Teeth strong; dental
plates high, bounding narrow umbonal cavities;
muscle field subcordate, with prominent adjustor
scar; median ridge of brachial valve short. U.Ord.,
N.Am.--FIG. 422,6. -H. hybrida, USA (Iowa) ;
6a-d, ped.v., brach.v., lat., ant. views, X2; 6e,
ped.v. int., X2; 61. brach.v. into (beak portion),
X4 (851).

Lepidocyclu5 WANG, 1949, p. 12 [-L. laddi; OD].
Medium-sized to large, old specimens globose;
both beaks usually curved; delthyrium wide;
deltidial plates large, conjunct along median line;
surface lamellae strong. Teeth very stout, sup­
ported by strong shell thickening that encloses
tubular delthyrial cavtiy; ventral muscle field
large, f1abelliform, deeply impressed; adjustor
scar small; hinge plates strong; crura long, end·
ing in hooklike expansions; dorsal median sep­
tum extending approximately to middle of shell.
U.Ord., N.Am.--FIG. 422,7. -L. laddi, Maquo­
keta Sh., USA (Iowa) ; 7a-d, ped.v., brach.v., lat.,
ant. views, Xl; 7e,I, ped.v. int., brach.v. int.,
Xl (851).--FIG. 423,3. L. capax (CONRAD),
Cincinnat., USA (Ohio) ; 3a-c, transv. sees. 14.2,
13.0, 12.8 mm. from ant. margin, X3; 3d, transv.
sec. 13.2 mm. from ant. margin, X4.5 (Schmidt,
n).

?Pleurocornu HAVdl:EK, 1961, p. 46 [-Rhyn-

/,

Lepidocyclu5

FIG. 422. Rhynchotrematidae (Rhynchotrematinae)
(p. H555-H556).
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FIG. 423. Rhynchotrematidae (Rhynchotrematinae) (1,3), Orthorhynchulinae (2) (p. H555-H557).

chonella amissa BARRANDE, 1879; OD]. Medium­
sized, rounded trigonal in outline, with narrow,
protracted beak; ventral sulcus deep, defined by
high costae; dorsal fold scarcely indicated; costae
not numerous, strong, becoming very high an­
teriorly; commissure strongly denticulate. Teeth
situated on thickened wall of valve; hinge plate
entire, with small median cavity only in its upper_
most part; cardinal process thin, septiform; me­
dian septum stout. Sil., Eu.(Boh.).--FIG. 422,2;
424,1. ·P. amissum (BARRANDE), Wenlock, Boh.
(Lodenice); 422,2a-e, ped.v., brach.v., lat., ant.,
post. views, X I (53); 424,la-e, ser. sees., X3
(411a).

Stegerhynchus FOERSTE, 1909, p. 98 [*Rhynchonella
(St.) whitii-praecursor (=S. praecursor); OD].
Small, transversely elliptical in outline. Dental
plates and umbonal cavities present. Interior of
brachial valve with median longitudinal eleva­
tion posteriorly broadening and strengthened by
shell thickening, leaving only narrow notothyrial

cavity; cardinal process very narrow. M.Sil., N.Am.
--FIG. 422,5. 'Os. praecursor (FOERSTE), Clin­
ton., USA (Tenn.) ; 5a,b, ped.v. and brach.v. views,
X2 (305).

Stegorhynchella RzHONSNITSKAYA, 1959, p. 27
[.Stegerhynchus decemplicatus angaeienszs
CHERNYSHEV, 1937, p. 29; OD]. Probably syn­
nonymous with Stegerhynchus. U.sil., Asia
(Mongol.).--FIG. 422,1; 423,1. 'OS. decempli­
catus angaciensis (CHERNYSHEV), Tuva; 422,la-c,
ped.v., brach.v., ant. views, Xl (910); 423,la-g,
transv. sees., 7.45, 7.4, 7.3, 7.2, 7.0, 6.9, 6.8 mm.
from ant. margin, X6 (Schmidt, n).

Subfamily ORTHORHYNCHULINAE Cooper,
1956

[nom. transl. SCHMIDT, herein (ex Orthorhynchulidae
COOPER, 1956, p. 669]

Dental plates reduced, scarcely visible be­
cause of thickened shell wall. Pair of crural
plates starting from inner edges of hinge
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FIG. 425. Rhynchotrematidae (Orthorhynchulinae)
(p. H557-H558).

Latonotoechia HAvdtEK, 1960, p. 244 [-Tere­
bratllia latona BARRANDE, 1847; 00]. Medium_
sized to large, sulcus and fold commonly asym­
metrical; foramen hypothyridid, anteriorly bound-

FIG. 424. Rhynchotrematidae (Rhynchotrematinae)
(p. H556).

plates and extending dorsally, may be ob­
scured by callosity; dorsal septum present
or reduced. M.Ord.-M.Dev.
Orthorhynchula HALL & CLARKE, 1893, p. 181

[-Orthis? linneyi JAMES, 1881; 00]. Medium­
sized, broadly elliptical in outline, with short,
straight hinge line and interareas in both valves;
delthyrium without deltidial plates; costae strong.
Teeth blunt; dental plates visible in young speci­
mens, umbonal cavities filled by adventitious
testaceous matter in older shells; ventral muscle
field short, subquadrate. Hinge plates strongly
concave; crura very long; crural plates in older
specimens united by callosity imbedding dorsal
septum. M.Ord., N.Am.--FIG. 423,2; 425, 3.
-0. linneyi (JAMES), USA (Ky.) ; 423,2a-/, transv.
sees. 13.2, 13.0, 12.8, 12.5, 12.3, 12.0 mm. from
ant. margin, X3.75 (Schmidt, n); 425,3a,b, lat.,
post. views, Xl; 3e, brach.v. into (tilted), X2
(189).

Callipleura COOPER, 1942 [-Rhynehospira nobilis
HALL, 1860, p. 83; 00] [=Cyclorhina HALL &
CLARKE, 1893, p. 206 (non PETERS, 1871)].
Medium-sized to large, broadly elliptical to penta­
gonal in outline; hinge line straight, short, lat­
erally with winglike expansions; interareas in
both valves; ventral beak truncated by large,
round foramen; delthyrium very broad, only par­
tially covered by small deltidial plates; costae
crossed by fine concentric striae, crests of costae
formed by row of knots, each knot corresponding
to several striae. Teeth broad, attached to wall
of valve and supported by thick converging den­
tal plates forming pedicle cavity; crural plates rest­
ing on shell wall; cardinal process very delicate,
conjoint with median ridge, both commonly im­
bedded in shell substance; crura ending in spoon­
shaped processes. MDev.(Hamilton.), N.Am.-­
FIG. 425,4. -c. nobilis (HALL), USA (N.Y.) ; 4a,
brach.v. view, Xl; 4b, ped.v. int., Xl (914).
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FIG. 427. Rhynchotrematidae (Orthorhynchulinae)
(p. H558-H559).

[OHemithyris nasuta M'Coy, 1852, p. 203; OD].
Like Orthorhynehula but with costae dying out
anteriorly and without massive callosity medianly
between convergent crural plates. M.Ord., Eu.
(Scot.). [WILLIAMS.]

Sicorhyncha HAVLiCEK, 1961, p. 28 [OStegerhyn­
ehus trinacrius HAvLi<':EK, 1956, p. 571; OD].
Small to medium-sized, trigonal to pentagonal in
outline; ventral sulcus normally developed; dorsal
fold may be absent; foramen permesothyridid to
epithyridid, scarcely touching top of delthyrium;
deltidial plates conjunct in their upper parts;
costae high, angular, some of them bifurcating.
Interior resembling that of Latonotoeehia. LDel/.,
Eu.(Boh.-Fr.).--FIG. 425,1. os. trinacria trina­
cria (HAVLiCEK), Boh.(Hlubocepy); la,b, ped.v.,
brach.v. views, X2.5; le,d, ped.v. int., brach.v.
int., X2.5, X2.8 (411a).

Zlichorhynchus HAVLiCEK, 1963, p. 403 [OZ. hia­
tus; OD]. Medium-sized; greatest width toward
front; no fold or sulcus; anterior commissure uni-

I

Zlichorhynchus10

Ih

Lotonotoechio

Ig

ed by conjunct deltidial plates; dental plates scarce­
ly discernible because of thickened shell wall.
Hinge plates resting on callosity which fills out
posterior part of valve, leaving free notothyrial
cavity; crural plates not discernible. L.Del/., Eu.
(Boh.).--FIG. 426,1. 0L. latona (BARRANDE),
Koneprusy; la-f, ser. sees. at 17.7,17.0,16.3,16.0,
15.3, and 14.8 mm. from ant. margin, X2; 19-j,
ped.v., brach.v., lat., ant. views, Xl (411a).

Machaeraria COOPER, 1955, p. 55 [ORhynchonella
formosa HALL, 1857, p. 76; OD]. Medium-sized;
delthyrium partially closed by disjunct deltidial
plates; foramen small. Teeth slender, with small
fossettes; dental plates short, thin, bounding nar­
row umbonal cavities; diductor scars e1ongate­
flabellate; adductor scars small, elongate-oval.
Socket ridges terminating in small teeth which
articulate with fossettes of pedicle valve; crura
curved, crescentic in section, with free ends blunt­
ly pointed; crural plates meeting floor of valve
to form narrow notothyrial cavity; cardinal proc­
ess consisting of long, thin shaft and narrow
crinkled myophore. L.Del/.(Helderberg.), N.Am.
--FtG. 425,2. OM. formosa (HALL), USA(N.Y.);
2a-e, ped.v., brach.v., ant. views, Xl; 2d, brach.v.
im. (post. portion), X4; 2e, brach.v. im. (tilted),
X4; 2f, ped.v. int., X3 (185).

Orthorhynchuloides WILLIAMS, 1962, p. 240

FIG. 426. Rhynchotrematidae (Orthorhynchulinae)
(p. H558).

© 2009 University of Kansas Paleontological Institute



Rhynchonellida-Paleozoic Rhynchonellacea H559

Ib

<lei ~
If Ig

Ie

Trigonirhynchia

ld Ie

FIG. 428. Trigonirhynchiidae (p. H559).

plicate in adults; delthyrium large; deltidial plates
minute; strong, rounded costae over whole shell.
Dental plates thin and short; hinge plates trio
angular, concave, divided; small lamellar cardinal
process; inner edges of hinge plates supported
by crural plates that diverge anteriorly. L.Dev., Eu.
(Czech.).--FIG. 427,1. ·Z. hiatus; la,b, ped.v.,
brach.v. views, X4; Ie, brach.v., int., X4 (413a).
[McLAREN.J

Family TRIGONIRHYNCHIIDAE
McLaren, n. fam.

[Materials for this family prepared by D. J. McLAREN except
as indicated otherwise]

Small to medium-sized; costae strong,
simple, angular or subangular, extending
from beak, rarely bifurcate; uniplicate, com­
missure serrate; fold and sulcus commonly
developed. Dental plates present; median
septum supporting well-formed septalium

that may be open or wholly or partly covered
by plate uniting outer hinge plates; no car­
dinal process. M.Ord.-L.Carb.(Miss.).
Trigonirhynchia COOPER, 1942, p. 228 [·Uneinll-
lina fallaciosa BAYLE, 1878; aDJ [=Unci·
nll/ina BAYLE, 1878 (non TERQUEM, 1862)J.
[non Trigonirhynchia DAGIS, 1961, p. 94 J.
Medium-sized to large; rounded-triangular in out­
line; pedicle valve much less vaulted than brachial
valve; front and flanks usually steeply sloping or
truncated; sulcus and fold moderately deep but
well defined; costae strong, generally simple, angu­
lated, beginning in beaks; commissure denticulate.
Dental plates convergent dorsally; brachial valve
with large septalium covered in its anterior part
by convex or flat plate. L.Dev.-M.Dev., Eu.-­
FIG. 428,1. ·T. fallaeiosa (BAYLE), L.Dev., Fr.
(Nehou); la-e, ped.v., brach.v., lat., post., ant.
views, X 1.2; If-q, ser. transv. sees., X2.8 (93Id).
[SCHMIDT.J
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FIG. 430. Trigonirhynchiidae (p. H561-H562).

Id

Ancillotocchia HAVLIcEK, 1959, p. 78 [·Rhyn­
chonella aneillans BARRANDE, 1879; aD]. Similar
to Cupularostrum but narrower, with smaller api­
cal angle; fold high anteriorly. Septalium broad,
entirely covered, supported by median ridge or
strong septum, posteriorly broader than septalial
cavity. M.Sil.-U.sil., Eu.--FIG. 429,6. ·A. aneil­
lans (BARRANDE), V.Sil., Bah.; 6a-d, ped.v., brach.
v., lat., ant. views, X2 (53); 6e-h, ser. transv. sees.
7.55, 7.50, 7.45, 7.40 mm. from ant. margin,
X5 (411a).

Bathyrhyncha FUCHS, 1923, p. 854 [·B. sinuosa;
aD]. Medium-sized to large, inflated; pedicle
beak incurved; sulcus extending from beak,
trough-shaped; costae rounded, with narrow in­
terspaces. Interior imperfectly known; dental
plates short; muscle field deeply impressed, elon­
gate; septalium apparently uncovered, septum
strong, may extend to mid-length. L.Dev.( Gedin.) ,
Ger.-Belg.--FIG. 430,3. ·B. sintlOsa; 3a, ped.v.
into mold, X I (212b); 3b-d, lat., post., ant. views
of into molds, X 2 (907a).

Cupularostrum SARTENAER, 1961 [·C. reeticostatum;
aD]. Small to medium-sized; fold and sulcus
developed anteriorly only, sulcus shallow; pedicle
beak prominent; pedicle valve inflated; crest of
fold falls to anterior margins; shell thick. In­
terior structures strong; d~ntal plates short; V­
shaped septalium, open posteriorly, covered with
strong, arched, plate anteriorly, with median
longitudinal ridge on ventral surface; cover per­
sisting forward of articula tion; septum stout,
persists up to half shell length. [This genus in­
cludes many species formerly assigned to Camaro­
toechia.] M.Dev., N.Am.(N.Y.-Yukon).--FIG.
429,1. ·C. recticostatum, M.Dev., VSA(N.Y.);
1a-e, ped.v., brach.v., lat., ant., post. views,
Xl; 1t-k, ser. transv. sees. at 1.3, 1.7, 2.0,2.2,
2.4,2.7 mm. from apex, X3 (930c).

Hemiplethorhynchus VON PEETZ, 1898, p. 178 [·H.
tallax; aD] [=Greenoekia BROWN, 1952, p. 91].
Medium-sized, subpentagonal in outline, uni­
plicate; pedicle valve flattened, with sulcus de­
veloped from mid-length; beak small, incurved;
brachial valve convex; fold well marked; costate,
with abundant subangular costae. Dental plates
small; hinge plates united anteriorly, divided pos­
teriorly, forming triangular opening into septalium
at apex. L.Carb., VSSR(Altay)-Can.(Alta.).-­
FIG. 430,1a-d. ·H. tallax, Tournais., Altay; 1a-e,
ped.v., lat., ant. views, Xl; 1d, brach.v. int.,
Xl (711a).--FIG. 430,1e-g. H. snaringensis
(BROWN), L.Miss.(Banff), Can. (Alta.) [Type­
species of Greenoekia]; Ie, ped.v., young spec.,
X I; It, brach.v., Xl; 19, post. view, into mold,
Xl (907b).

?Lcpidocycloides NIKIFOROVA, 1961, p. 212 [.L.
baikitieus; aD]. Similar to Lepidoeyclus but
without deltidial piates. Internally with weak
dental plates, strongly impressed muscle impres­
sions and deep pedicle cavity; stout divided hinge

© 2009 University of Kansas Paleontological Institute



H562 Brachiopoda-Articulata

1f

Sinotecti rostrum

Ib

FIG. 432. Trigonirhynchiidae (p. H562).

?Rostrice11ula ULRICH & COOPER, 1942, p. 625 [OR.
rostrata; OD]. Subtriangular to subpentagonal,
deltidial plates rudimentary; interarea narrow.
Strong dental plates; teeth small, curved; septalium
short; septum strong, extending to middle of valve
or beyond; crura long, slender. M.Ord.-U.Ord.,
?Sil., N.Am.-Eu.-Asia.--FIG. 429,8. oR. rostrata,
M.Ord., N.Am.; 8a,b, ped.v., post. views, Xl; 8e,
ped.v. int., tilted, X2; 8d,e, ped.v. beak, brach.v.
int., X 4; 8/, lat. view showing fine ornament,
X6 (188).

Sinotectirostrum SARTENAER, 1961a, p. 3 [°S. medi­
cinale; OD]. Similar to Cupularostrum but
larger; fold and sulcus develop earlier; pedicle
valve less inflated. Dental plates more persistent;
septalium deep and narrow, covered anteriorly but
weakly; covering commonly not preserved. UDetJ.
(Famenn.), W.Can.--FIG. 432,1. °S. medicinale;
1a,b, lat., post. views, Xl; 1e-/, ser. transv. sees.
at 2.0, 2.25, 3.0, 4.0 mm. from apex, X3 (709a).

Wilsoniella KHALFIN, 1939, p. 83 [OW. prima; OD]
[=UssotJia KHALFIN, 1955, p. 239 (obj.)] [non
Wilsonella NIKIFOROVA, 1937]. Large, subcuboidal,
with inflated brachial valve; fold and sulcus de­
veloped only anteriorly; coarse, rounded costae
with narrow interspaces. Dental plates rudi­
mentary, teeth large; septalium opening into small
foramen posteriorly; anteriorly, hinge plates united
by double, ventrally ridged, triangular plate.
?L.Dev., USSR(Altay).--FIG. 430,2. oW. prima;
2a-c, ped.v., lat., ant. views, Xl; 2d, brach.v.
int., enlarged (690).

plates; open septalium; without cardinal process.
U.Ord., USSR(Sib.).--FIG. 429,2; 431,1. 0L.
baikiticus; 429,2a-e, ped.v., brach.v., lat., ant.,
post. views, Xl; 431,la-/, ser. transv. sees. 14.1,
13.8, 13.5, 12.8, 12.1, 11.6 mm. from ant. mar­
gin, X 1.5 (602).

Moordie1della GIRTY, 1911, p. 62 [ORhynchonella
Eurekensis WALCOTT, 1884, p. 223; OD]. Small
to medium-sized, ovate to subpentagonal, eqUl­
valve, uniplicate; low fold and sulcus developed
anteriorly only; beak prominent, suberect; inter­
area wide; costellate, with even, rounded costellae;
commissure smooth. Dental plates present; div­
ided hinge plate; high septum. U.Miss.(Meramec.),
USA(Ark.-Okla.-Nev.).--FIG. 429,3. oM. eure­
kensis (WALCOTT); 3a-c, ped.v., brach.v., ant.
views, Xl (346a).

?Nekhoroshevia BUBLICHENKO, 1956 [ON. altaica;
OD]. High, cuboidal; septalium deep, entirely
covered with convex plate and supported by high,
slender median septum. UDetJ.(Frasn.), USSR
(Rudny Altay).--FIG. 429,4. ON. altaica; 4a-d,
ped.v., brach.v., lat., ant. views, Xl; 4e, transv.
sec. near apex, X2 (690).

Nymphorhynchia RZHONSNITSKAYA, 1956, p. 53
[ON. bischofioides; OD]. Subtrigonal to subpenta­
gonal; strongly marked, concave interareas; del­
thyrium open; fold and sulcus broad, poorly de­
veloped; costae strong, asymmetrical, flattened
near front, with longitudinal grooves; no mar­
ginal spines; fine, closely set transverse notches on
-costae over entire shell. Dental plates close to
lateral margins of shell; hinge plate massive; sep­
talium open. M.DetJ.(Ei/el.), Eu.(Boh.)-USSR
(Kuznetsk).--FIG. 429,5. ON. bischofioides,
Kuznetsk; 5a,b, brach.v., ant. views, X 1.5 (690);
5c-g, ser. transv. sees., X3 (689a).

Ptychomaletoechia SARTENAER, 1961, p. 7 [ORhyn­
chonella Omaliusi GOSSELET, 1877; OD]. Similar
to Cupularostrum, but with deeper, wider sulcus.
Crural bases stronger; hinge plates more developed
anteriorly; septalium uncovered. U.DetJ.( Famenn.),
Eu.-N.Am.-Asia.--FIG. 429,7. 0p. omaliusi
(GOSSELET), W.Eu.; 7a-e, ped.v., brach.v., lat.,
ant., post. views, Xl; 7/,g, ser. transv. sees. at
0.85, 1.15 mm. from apex, X3 (930c).

FIG. 431. Trigonirhynchiidae (p. H561-H562).

Lepidocyc loides
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Uneinulus

FIG. 433. Uncinulid marginal spines (schematic);
la-c, brach.v., ped.v., both valves connected, slightly

opened (93Ia) (p. H563).

Family UNCINULIDAE Rzonsnitskaya,
1956

[Uncinulidae RZHON'N1T'KAYA, 1956, p. 125]' [Materials for
this family prepared by HERTA SCHMIDT except as indicated

otherwise]

Shells occurring in two different shapes
representing different growth stages: (1 )
high forms (most common), cubic to glob­
ose, with front and sides truncated by rec­
tangular bending of valves, commissure
commonly situated on truncated parts; (2)
flat forms (rare), with valves meeting at
acute angle. Sulcus and fold present or ab­
sent, tongue nearly always present; ventral
beak curved to erect; foramen minute or
wanting; costae in most species numerous,
rounded or flattened, separated by linear
furrows, each furrow of high forms project­
ing beyond margin of valve as slender spine
which extends under costa of opposite
valve (Fig. 433), but rarely spines are want­
ing; costae in truncated parts of shell much
flattened and longitudinally grooved, crossed
by undulating or zigzag-shaped transverse
lines. Dental plates well developed, may be
welded to wall of valve or umbonal cavi­
ties may be filled out by callus in older speci­
mens; dorsal septum present; septalium in
more primitive forms well developed and
free, in more progressive forms partially or
completely filled out or obsolescent. Sil.­
UDev., ?Perm.

Ib

10

Ie

Subfamily UNCINULINAE Rzhonsnitskaya,
1956

[nom. transl. SCHMIDT, herein (ex Uncinulidae RZHONSNIT~

'KAYA, 1956, p. 125)]

Cardinal process strongly developed, broad
and low or narrower and projecting, with
its basal part filling out posterior portion
or whole cavity of septalium; myophore
consisting of numerous vertical ridges;
hinge plates conjunct also anteriorly from
cardinal process. L.Dev.-UDev., ?Perm.
Uncinulus BAYLE, 1878, pI. 13, fig. 15 expl.

[*Hemithiris subwilsoni D'ORBIGNY, 1850, p. 92;
SO OEHLERT, 1884, p. 423]. Roundish to penta­
gonal in outline; both valves convex; sulcus and
fold moderately or weakly developed, in few
species wanting; tongue usually well marked, but
rarely absent; commissure even, appearing denti­
culate only if worn. Ventral muscle field divided
by delicate septum or ridge; prominent oval di­
ductors enclosing small round adductors; dorsal
median septum rather high; septalium reduced,
completely filled out; cardinal process broad, low,
covering large part of hinge plate. L.Dev.-U.Dev.,

cosmop.--FIG. 434,6; 435,3. *U. subwilsoni
(D'ORBIGNY), L.Dev., Fr.; 434,6a.e, ped.v., brach.
v., lat., ant. views, ped.v. into mold, X I; 6/,
brach.v. int., enl. (927); 435,3a-l, ser. sees., 13.1,
13.0,12.8,12.6,12.3,11.8,11.7,11.6,11.5, 11.2,
10.2, 8.5 mm. from ant. margin, X3 (Schmidt, n).

?Fitzroyella VEEVERS, 1959, p. 104 [*F. primula;
00]. Small, subpentagonal in outline, rather
flat, valves almost equally convex; hinge line short,
in larger specimens nearly straight; beak suberect,
with apical foramen; anterior and anterolateral
parts of valves bent over perpendicularly; sulcus
and fold developed, tongue short; rounded angular
costae beginning at apex, increasing by intercala­
tion and branching; commissure strongly denti­
culate. Dental plates strong but short, converging
dorsally; brachial valve with short median ridge
and rudimentary septalium; cardinal process not
ascertained. M.Dev.-U.Dev., Eu.-Australia.--FIG.
434,2. *F. primlila, U.Dev.(Frasn.), W.Australia
(Fitzroy Basin); 2a-d, ped.v., brach.v., ant., lat.
views, X 3; 2e-l(, ser. sees. 0.65, 0.80, 0.90, 0.95,
1.05, U5 mm. from apex, X7 (211).

Glossinulus SCHMIDT, 1942, p. 394 [*Rhynchonella
adolphi mimica BARRANDE, 1879, p. 178=Glossi­
nulus mimiclIs (BARRANDE, 1879, p. 178); 00].
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FIG. 435. Uncinulidae (Uncinulinae) (p. H563, H565).

H565

Glossinulus
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Triangular to acute-oval in outline; pedicle valve
flat to concave; bellk nearly erect; tongue rec­
tangular; zigzag lines on truncated parts of valves
strongly pronounced. Umbonal cavities small;
septalium reduced, completely filled; inner socket
ridges prominent; cardinal process strongly de­
veloped. L.Dev.-M.Dev.
G. (Glossinulus). Cardinal process very long,

tongue-shaped. L.Dev.-M.Del'., Eu.--FIG. 434,
5; 435,1. ·G. (G.) mimicus (BARRANDE), L.Dev.
(U.Ems.), Ger.(Eifel.); 435,1a-c, ped.v., brach.
v., ant. view, Xl; 435,1d-g, ser. secs. of brach.v.
ant. from cardinal process, 9.1, 8.9, 8.7, 8.1 mm.

from ant. margin, X 7 (Schmidt, n); 434,5a-i,
sec. showing cardinal process, 6.4 mm. from ant.
margin, X4 (411a).

G. (Glossinotoechia) HAVLICEK, 1959, p. 81
[·Terebratula henrici BARRANDE, 1847, p. 440;
OD]. .Cardinal process broader and shorter than
in Glossinulus. L.Dev.-M.Dev., Eu.-Afr.--FIG.
434,3; 435,2. ·G. (G.) henrici (BARRANDE),

Boh.(Koneprusy); 434,3a-e, ped.v., brach.v., lat.,
ant., post. views, XI (53); 435,2a-g, ser. sees. of
brach.v., 13.3, 13.0, 12.5, 12.0, 11.5, 11.3, 11.1
mm. from ant. margin, X6 (Schmidt, n).

Eoglossinotoechia HAVLICEK, 1959, p. 81 [·E
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FIG. 436. UncinuliJae (Uncinulinae) p. H566).

?Uncinunellina GRABAU, 1932, p. 72 [·Uncinulus
tlleobaldi WAAGEN, 1884, p. 425; ODJ. Broad,
resembling Uncinllius. Interior insufficiently
known. Perm., Asia-Eu.(USSR).--FIG. 434,4.
·U. tlzeobaldi (WAAGEN), InJia; 4a-d, ped.v.,
brach.v., lat., ant. views, Xl (845).

Subfamily HEBETOECHIINAE Havlicek, 1960
[nom. transl. SCHMIDT, herein (L"X Hcbetoechiidac

HAVLICEK. 1960, p. 243)]

Primitive uncinulids, with high and flat
forms developed as growth dimorphism;
septalium pronounced, its cavity free or par­
tially filled out by callus covering walls of
septalium and, in some genera, projecting
beyond hinge plates, forming incipient car­
dinal process. Sil.-MDell.
Hebetoechia HAVLICEK, 1959, p. 79 [·Terebratula

hebe BARRANDE, 1847, p. 442; ODJ. Sides and
front of shell flattened, with longitudinally
grooved costae; marginal spines present. Septalium
filled out in its posterior part, with fill project-

FIG. 437. Uncinulidae (Uncinulinae) (p. H566).

cacllminata; 00J. Resembling Glossinotoecllia,
but with pedicle valve more convex. Septalium
small, its posterior part filleJ out by moJerately
large carJinal process; anterior part of septalial
cavity free. Sil.-L.Dev., Boh.--FIG. 434,1. ·E.
cacllminata HAVLICEK, Sil., Dvorce; 1a-d, ped.v.,
brach.v., lat., ant., views, Xl (53); 1e-i, ser. sees.
9.8, 9.6, 9.5, 9.35, 9.3 mm. from ant. margin,
X6 (411a).

Markitoechia HAVLICEK, 1959, p. 81 [·Uncinulus
(U ncinlllus) marki HAVLICEK, 1956, p. 568; 00 J.
Exterior like Uncinuills, but with long, tongue­
shaped carJinal process like that of G. (Glossi­
nulus). MDev., Eu.(Boh.).--FIG. 436,1. ·M.
marki (HAVLICEK), Hlubocepy; 1a,b, ped.v.,
brach.v., 1c, ant. view, X2.4; 1d,e, sees. with
cardinal process and anterior from cardinal proc­
ess, X7 (411a).

Plethorhyncha HALL & CLARKE, 1893, p. 191
[·Rlzynchonella speciosa HALL, 1856, p. 81; SO
SCHUCHERT & LEVENE, 1929, p. 99J. Large, longi­
tudinally ovoid in outline; high forms higher
than wide, with front and sides much flattened;
sulcus and fold poorly deveiopeJ or wanting; both
beaks curved; cardinal margin of pedicle valve
with considerable auriculate projections fitting into
inJentures of brachial valve margin; costae on
truncated parts of shell with distinct longitudinal
grooves and transverse zigzag lines; marginal
spines present. Dorsal median septum well de­
veloped, in adult forms thickened; hinge plates in
young specimens separated by small septalium, in
old forms much thickened and coalesced, en­
closing septalium. L.Dev., N.Am.--FIG. 437,1;
438,1. ·P. speciosa (HALL), Oriskany, USA (Md.) ;
437,la-d, lat., ant., post. views, brach.v. int. (young
shell), Xl (396); 438,1, post. view (int. mold),
X 1.5 (931c).

1a Plethorhyneha
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ing above Ihinge plate as bilobate process; an­
terior part \f septalium free. U.Sil.( Ludlow)-L.
Dell., Eu.(Boh.).--FIG. 439,1. *H. hebe (BAR­
RANDE), Sil., Boh.(Dlouha Hora); 1a-d, ped.v.,
brach.v., lat., ant. views, Xl (53); 1e-h, ser.
sees. 9.9, 9.7, 9.5, 9.4 mm. from ant. margin,
X3 (41la).

?Cassidirostrum McLAREN, 1961, p. 2 [*c. ped­
deri; OD). Medium-sized, gibbous, rounded to
subpentagonal in outline; pedicle valve moderate­
ly vaulted, brachial valve inflated; beak erect to
strongly incurved, defined by ridges; sulcus and
fold inconspicuous; tongue moderately large, with
rounded anterior margin; costae beginning at
apex, angular, commonly simple; commissure den­
ticulate. Dental plates convergent dorsally; um­
bonal cavities narrow; hinge plates not persist­
ing throughout zone of articulation; septalium
stretching farther forward than hinge plates,
supported by strong median septum; septalial
cavity filled out by callus extending over crural
bases, forming bipartite process. M.Dev.( L.Givet.) ,
Can. (NW.Terr.).--FIG. 439,2; 440,1. *C. ped­
deri, Can.(Anderson River); 439,2a-e, ped.v.,
brach.v., lat., ant., post. views, Xl; 440,la-d,
ser. sees. 2.8, 3.0, 3.3, 3.6 mm. from apex, X2
(548a).

Estonirhynchia SCHMIDT, 1954, p. 236 [*Sphaeri­
rhynchia (E.) estonica; OD). Almost perfectly
globose; longitudinal furrows on costae and mar­
ginal spines wanting. Dental plates well devel­
oped, diverging dorsally, extending into zone of
articulation; brachial interior like that of Sphaeri­
rhynchia. Sil., Eu.(Balt.)-?N.Am.--FIG. 441,1.
*E. est(>~ica (SCHMIDT), Est. (Oesel) ; 1a-e, ped.v.,
brach.v., ant., lat., post. views, X2; l/,g, sees.
in articulation zone of different specimens, X 4
(731b).

Lanceomyonia HAVLIcEK, 1960, p. 243 [*Tere­
bratula tarda BARRANDE, 1847, p. 441; OD). Re­
sembling Sphaerirhynchia in shape; costae re­
stricted to anterior halves of valves, broad, low,
longitudinally grooved; marginal spines present.
Ventral muscle field rather narrow, defined by
ridge; dental plates distinct; septalium not covered;
cardinal process wanting. U.Sil., Eu.(Boh.).-­
FIG. 439,3. *L. tarda (BARRANDE), Boh.(Dvorce);
3a,b, brach.v., ant. view, Xl (53); 3c-e, ser. sees.,
20.7, 20.0, 19.8 mm. from ant. margin, X2
(4Ila).

?Obturamentella AMSDEN, 1958, p. 99 [*Wilsonia
wadei DUNBAR, 1919, p. 52; OD). Small with
roundish to pentagonal outline; length, width,
and breadth nearly equal; both valves gently
convex and sharply deflected along margins; sul­
cus and fold shallow, narrow, restricted to an­
terior portion of shell; costae low and broad,
rounded, beginning near apex; interspaces be­
tween costae narrow. Ventral muscle field deeply
impressed; diductor scars elongate, enclosing
small but deep adductor scars; muscle field

Plethorhyncho

FIG. 438. Uncinulidae (Uncinulinae) (p. H566).

divided in its whole length by low median sep­
tum; dental plates rudimentary; teeth scarcely
defined from shell wall. Dorsal median septum
low; septalium filled with shell material forming
cardinal process of variable shape, either concave
or flush with edges of septalium or projecting
beyond hinge plate. L.De/'., N.Am.(Tenn.-Okla.­
Mo.).--FIG. 439,7. *0. wadei (DUNBAR); 7a-c,
ped.v., brach.v., lat. view, X2; 7d,e, ped.v. int.,
X3, X2; 7/,g, different sees., XI8 (33).

?Pectorhyncha McLEARN, 1918, p. 137 [*Atrypa
obtusiplicata HALL, 1852, p. 279; OD). Small to
medium-sized, gibbous to spheroidal; sulcus and
fold weakly developed; costae beginning near
apex, rounded, separated by narrow interspaces
and crossed by concentric striae; median groove
on anterior part of costae and marginal spines
wanting. Dental plates at least partly cemented
to shell wall; teeth longitudinally grooved, rest­
ing on shell wall; septalium not covered; dorsal
median septum long, thickened posteriorly. Sil.,
N.Am.(N.Y.).--FIG. 439,4. *P. obtusiplicata
(HALl.), Niagaran, Lockport; 4a-c, ped.v., brach.
v., brach.v. into views, X1.5 (379).

Sphaerirhynchia COOPER & MUIR-WOOD, 1951, p.
195 [pro Wilsonella NIKIFOROVA, 1937, p. 35 (non
CARTER, 1885») [*Terebratula wilsoni SOWERBY,
1818, p. 38). Globose-cubic, front and sides flat­
tened; costae with longitudinal grooves in flat­
tened parts of shell; marginal spines present. Den­
tal plates reduced, restricted to apical parts of
valve; hinge plates separated; septalium not cov­
ered; cardinal process wanting. Sil., Eu.-?N.Am.
--FIG. 439,5; 442,3. *S. wilsoni (SOWERBY),
Wenlock., Eng.(Dudley); 439,5a-d, brach.v., lat.,
ant. views, ped.v., int., Xl (229); 442,3, transv.
sec. in articulation zone, X5 (Schmidt, n).

Tadschikia NIKIFOROVA, 1937, p. 35 [*Wilsonella
(T.) wilsonia/ormis; OD). Resembling Sp/zaeri­
1'Ilyncllia in shape; costae on front and sides longi­
tudinally grooved. Dental plates strong, subparal­
lei; pedicle collar present in some shells; hinge
plates united; septalial cavity reduced, filled out
in its upper part by callus extending also over
hinge plate and forming low process. U.Sil., Asia
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FIG. 439. Uncinulidac (Hebetocchiinae) (p. H566-H567, H569).
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Cossidi rostrum

FIG. 440. Uncinulidae (Hebetoechiinae) (p. H567).

(Turkestan).--FIG. 439.6. "T. wi/sonia/ormis
(NIKIFOROVA); 6a-e, ped.v .. brach.v., ant., lat.,
post. views, X I; 6/, sec. within articulation zone,
X2 (all from 599); 6g,h, sections through sep­
talium, X2 (41Ia).

Subfamily HYPOTHYRIDININAE
Rzhonsnitskaya, 1956

[Hypothyridinin;le RZHONSNITSKAYA, 1956, p. 125]

Dorsal septum and septalium rudimentary
or wanting; cardinal process and myophore
resembling that of Uncll1ulus. Sil.-UDev.
Hypolhyridina BUCK'IA~, 1906, p. 323 [pro Hypo-

thyris PHILLIPS, 1841, p. 55 (=Kl"G, 1846, p.
28) (11011 HUBNER, 1821)] ["Atrypa clJboides
SOWERBV, 1840, pI. 56, fig. 24: aD KING]. Me­
llium-sized to large, high, cuboidal; sulcus and
fold generally well defined, but low; tongue
broad: costae numerous, low, rounded; commis­
,"ure situated on angles of truncated front and
sides or very near 10 angles. Dental plates dis­
tinct: dorsal median septum and septalium scarce­
ly discernible; interior edges of hinge plates
curved dorsally: hinge plates united by cardinal
process. M.Dev.-U.Dev., cosmop.--FIG. '143,2.
"H. mboides (SOWERBV), probably UDev., Eng.
(Plymouth); 2a,b, ant. view, brach.v., X I (932).
--FIG. 442,1. H. sp. <I. H. imp!eta (SOWERBV),
U.Dev., Ger.(Langenaubach); 1a,b, Iransv. sees.
of different young specimens, X 7 (Schmid t, n).
--FIG. 442,2. H. proclJboides (KAVSER), MDev.,
Ger.(Eifel); 2a-d, transv. ser. sees. 16.9, 16.7,
16.5, 16.4 mm. from ant. edge, X5 (Schmidt, n).

Decoropugnax HAVLICEK, 1960, p. 244 ["Tere­
bratlJla be>'ellice BARRANDE, 1847, p. 77; aD].
Small to medium-sized, rather flat, rounded tri­
gonal to pentagonal in outline; sulcus and fold
broad and shallow, tongue low, rectangular; costae
numerous, fine, restricted 10 anterior halves of
valves. Dental plates short, divergent; septalium

and cardinal process not observed. U.Sil., Eu.
(Boh.-Ural) -Asia (Fergana) .--FIG. 443,1. "D.
berenice (BARRANDE), Boh.(Dlouha Hora); 1a-d,
ped.v., brach.v., lat., ant. views, Xl (53); 1e,f,
ser. sees., X 6 (411 a) .

Lorangerella CRICK.IAV, 1963, p. 10 ["L. phattlo­
morpha; aD]. Small-sized, subglobose; beak in­
curved, interarea not developed; fold and sulcus
developed anteriorly; tongue vertical to recurved,
broad, rounded; smooth posteriorly; rounded to
subangular costae develop anteriorly, with narrow
interspaces, grooved internally at margin. Dental
plates slender, very short; hinge plates plane, in_
clined inwards; cardinal process supported, close
10 apex, by stout median ridge; crura cylindrical,
hooked. U.Dev.(L.Frasn.) , Can. (Alta.).--FIG.
444,1. "L. phalJ!omorpha; 1a-d, ped.v., brach.v.,
ant., post. views, X2.3 (915b); 1e-!, ser. transv.
sees. at 0.2, 0.6, 0.8, 0.9, 1.0, 1.2, 1.6, 1.9 mm.
from apex, X5 (McLaren, n). [McLAREN.]

Subfamily HADRORHYNCHIINAE
McLaren, n.subfam.

[:-'lateria!s for this subfamily prepared by D. J. McLAREN]

Coarsely costate. Septalium very small,
filled anteriorly; hinge plates wide, plane;
no cardinal process; crura with small out­
side, lateral projections. MDev.(Givet.).
Hadrorhynchia McLAREN, 1961, p. 3 ["PlJglloides

salldersolli WARREN, 1944, p. 115; aD]. Medium­
sized to large, subpentagonal to transversely ellip­
tical; coarsely costate anteriorly, with rounded
costae, umbones smooth, costae and interspaces
grooved on interior of shell near commissure.

10

Estonirhynchia

FIG. 441. Uncinulidae (Hebetoechiinae) (p. H567).
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Eatonia HALL, 1857, p. 90 [·Atrypa medialis VAN­
UXEM, 1852, p. 120; SD HALL & CLARKE, 1893,
p. 205] [non Eatonia SMITH, 1875; nee CAM­
BRIDGE, 1898; nee MEUNIER, 1905] [=Pareatonia
McLEARN, 1918, p. 137 (obj.)]. Small to large,
rounded in outline; deltidial plates large; ventral
beak with ridges; lateral marginal parts of pedicle
valve abruptly bending dorsally and partly cov­
ered by brachial valve; costae broad, most of
them simple, but in addition fine costellae or
radial striae and fine concentric striae may be
present; commissure undulate to denticulate.
Teeth small; ventral muscle field pentagonal,
deeply impressed and bounded by prominent
ridge; posterior parts of adductors enclosed in
chambers on either side of small septum which
continues posteriorly and anteriorly as low ridge
dividing whole muscle field; cardinal process
consisting of stout stem and 2 strong lobes with
their elongate ends (myophores) excavated,
stretching far into pedicle valve; crura stout at
their bases, rounded in cross section, narrow and
flattened distally, with tips expanded into trans­
verse plates. L.Dev., N.Am.--FIG. 446,1; 447,
3a-e. ·E. medialis (VANUXEM), L.Helderberg,
USA(Md.) (446,1), USA(N.Y.) (447,3a-e); 446,
1, ped.v. int., X 1.3 (Schmidt, n); 447,3a-e, ped.
v., brach.v., lat. views, Xl (396).--FIG. 447,
3d. E. sinttata HALL, L.Helderberg., USA (N.Y.) ;
cardinal process and crural bases from below, X2
(396).

Clarkeia KOZLOWSKI, 1923, p. 26 [·Terebrattlla
antisiensis n'ORBIGNY, 1847, p. 36; OD]. Me­
dium-sized, rounded in outline, moderately con­
vex; sulcus and fold distinct; ventral beak slightly
incurved, with apical foramen; delthyrium wide,
completely filled out by dorsal beak; costae strong,
beginning at apex, those of fold bifurcating. Teeth
thick; dental plates cemented to shell wall with

Id
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FIG. 443. Uncinulidae (Hypothyridininae) (p.
H569).

Sphaerirhynchia

Dental plates widely spaced; hinge plates plane,
divided by small septalium posteriorly, united an­
teriorly by 2 broad longitudinal ridges divided
by median groove; septum long and slender. M.
Dev., W.Can.(Mackenzie Distr.-B.C.)-USA(Nev.)­
USSR (Nov. Zemlya-NE.Sib.).--FIG. 445,1. ·H.
sandersoni (WARREN), Givet., W.Can.(Mackenzie
Distr.); 1a-e, brach.v., lat., ant. views, Xl; 1d,
lat. view, detail, X3; 1e-i, ser. transv. sees. at 1.8,
2.05, 2.2, 2.65, 3.9 mm. from apex, X3 (548a).

Family EATONIIDAE, Schmidt, n.fam.
[Materials for this family prepared by HERTA SCHMIDT]

Pedicle valve slightly convex, flanks tend­
ing to bend angularly toward opposite valve,
beak slightly incurved, tongue marked;
brachial valve moderately convex; costae be­
ginning at apex, generally crossed by fine
concentric striae. Dental plates cemented
to shell wall (at least in old specimens);
ventral muscle field well defined, in some
genera deeply impressed and divided by
small septum; hinge plates united by promi­
nent cardinal process and welded with dor­
sal septum or ridge; cardinal process bi­
lobate in most genera (at least in young
shells) but may appear quadrilobate by
dividing of each lobe, or may have trilobate
form or may consist of simple process pos­
sibly developed by coalescing of bilobate
form. Sil.-L.Dev.

FIG. 442. Uncinulidae (Hebetoechiinae) (3), (Hy­
pothyridininae) (1-2) (p. H567, H569).

2d
Hypathyridina
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Rhynchonellida-Paleozoic Rhynchonellacea H571

FIG. 445. Uncinulidae (Hadrorhynchiinae) (p.
H569-H570) .

brachial valve, as in Ealonia; costellae numerous,
bifurcating; coarser costae may be indicated in
marginal region; commissure <.Ienticulate, denticles
being coarser and less numerous than costellae;
lateral commissure in type-species shifted near
e<.lge of shell into plane of pedicle valve; frontal
commissure shifte<.l <.Iorsally so that it crosses fold.
Interior resembling that of Eatonia, but lobes of
car<.linal process more <.Iivergent anteriorly and
myophores more compresse<.l laterally. L.Dev., N.
Am.--FIG. 447,2. ·C. pcculiaris (CONRAD),
USA (N.Y.) ; 2a,b, brach.v., ant. views, X I; 2e,
ped.v. into 0101<.1, Xl (396); 2d, brach.v. into
showing car<.linal process, crura, and muscular
impressions, X I (384).

?Eatonioides McLEARN, 1918, p. 45 [·E. lam~llor­

nalllS; 00]. Exterior resembling Eatonia, but with
concentric lamellae; ra<.liating striae absent. Dor­
sal septum present; septalium not filled out; car­
dinal process wanting. Sil., N.Am.--FIG. 447,1.
·E. lam~llorna1tls, Arisaig, N.Scotia; la-d, ped.v.,
brach.v., lat., ant. views, X I (550).

Eucharitina SCHMIDT, 1955, p. 121 [·T~r~bratllia

~lIcharis BARRANDE, 1847, p. 424; 00]. Medium­
sized to large, oval in outline; pedicle valve flat
to concave, with large tongue strongly curved

Lorongerello

,.0 ,0 ,0
,000

anterior margins free; ventral muscle field f1abelli­
form, deeply impressed, bounded by ridge start­
ing from dental plates; adductor scars very small,
surrounded by large diductor scars; cardinal mar­
gin of brachial valve much thickened in older
specimens; muscular impressions marked, bounded
by ridges; cardinal process prominent, bilobate in
young shells, each lobe being divided into 2 sec­
ondary lobes, but in older shells becoming tri­
loba te by coalescence of median secondary lobes;
dorsal septum thick, extending approximately 0.7
of length of valve; crura very strong at bases.
Sil., S.Am.(Bol.-Arg.).--FIG. 447,5. ·C. anti­
si~nsis (D'ORBIGNY), Bol.; 5a,b, ped.v., brach.v.
views, X I; 5e-~, interiors of brach. valves of
different ages, X2; 5/, ped.v. int., X2 (922).

Costellirostra COOPER, 1942, p. 231 [·Atrypa p~­

ctlliaris CONRAD, 1841, p. 56; 00]. Rounded to
triangular in outline; posterolateral parts of ped­
icle valve abruptly bent dorsally and covered by

FIG. 444. Uncinuli<.lae (Hypothyridininae) (p.
H569).
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FIG. 446. Eatoniidae (p. H570-H572).

dorsally; brachial valve convex but without promi­
nent fold: flanks of pedicle valve and front of
brachial valve abruptly bent toward opposite
valve; costae flattened, with longitudinal grooves
on truncated parts of shell; commissure denti­
culate, denticles prolonged and acuminated to
marginal spines that taper uniformly from base
to point, extending under costae of opposite valve.
Ventral muscle field longitudinal oval, bounded
by marked rim and divided by small septum;
cardinal process large, its basal part filling out
small septalium and uniting hinge plates; 2 lobes
of cardinal process deeply excavated, process thus
appearing quadripartite or, by coalescence of
median parts, tripartite; crura long, slender. L.
Dev., Eu.-?Afr.--FIG. 446,2; 447,6. *E. eucharis
(BARRANDE), Boh.(Koneprusy); 446,2a,b, brach.v.,
cardinalia from vent. side and lat. view, X4.7
(931c); 447,6a-d, ped.v., brach.v., lat., ant. views,
Xl (53); 447,6e-i, serial secs. at 29.1, 29.0, 28.9,
28.7, 28.6 mm. from ant. margin, X? (411a).

Pegmarhynchia COOPER, 1955, p. 58 [*P. zimmi;
OD]. Small, rounded triangular to subpentagonal
in outline; pedicle valve nearly plane in profile,
with narrow, short sulcus near anterior margin,
forming small tongue; deltidial plates small or
lacking; foramen triangular; brachial valve gently
convex, with small marginal fold; costae simple,
rounded; commissure densely denticulate. Dental
plates wanting; teeth ponderous, corrugated; mus­
cle field very large, subtriangular, without promi­
nent bounding ridge; hinge plates united to form
broad, thick plate that commonly is elevated

medially into rounded boss, deep pit under beak;
sockets transversely corrugated; crura short, broad,
crescentic in section, with concave face directed
inward; median ridge nearly obsolete to slightly
elevated. L.Dev., N.Am.--FIG. 447,4. "P. zim­
mi, USA (N.Y.) ; 4a-d,. ped.v., brach.v., post., ant.
views, X2; 4e,j, ped.v. int., brach.v. int., X2
(185).

Tanerhynchia ALLAN, 1947, p. 442 ["Eatonia parki
ALLAN, 1935, p. 22; OD]. Medium-sized, trans­
versely oval in outline; coarsely multicostate;
commissure denticulate. Teeth strong, supported
by plates not reaching floor of valve; muscle field
restricted to posterior half of valve, impressed and
bounded by low carinae; adductor scars divided
by faint median ridge; dorsal median septum
short; sockets large, corrugated; crura short and
bluntly pointed; cardinal process with erect shaft
and flat rugose myophore. L.Dev., N.Z.--FIG.
447,7. *T. parki (ALLAN); 7a,b, ped.v. int., brach.
v. int., X 1.5 (27).

Family PUGNACIDAE
Rzhonsnitskaya, 1956

[nom. correct. et transl. SCHMIDT, herein (ex Pugnaxinae
RZHONSNITSKAYA, 1956, p. 125)] [Materials for this family

prepared by HERTA SCHMIDT]

Small to large; sulcus, fold, and tongue
generally well developed; beak commonly
with ridges; costae not numerous, gen­
erally simple, coarse, angular or rounded­
angular, in most genera restricted to an­
terior parts of valves, in some species want­
ing; commissure more or less denticulate,
depending on strength or absence of costae;
fine radial striae observed in many genera.
Dental plates rarely wanting; hinge plates
separated in their whole height; cardinal
process absent; crural plates or ridges
stretching dorsally from crural bases, con­
nected with floor of valve at least in their
upper parts, or uniting with median septum
or ridge, forming very shallow septalium
not reaching articulation zone; crural plates,
generally narrowing in articulation zone,
may be continued on crura, crural shape de­
veloping calcarifer type; median septum not
strong, in some genera reduced to low ridge
or absent. L.Dev.-L.Carb.
Pugnax HALL & CLARKE, 1893, p. 202 ["Terebratula

acuminata SOWERBY, 1822, p. 23; SD ICZN Opin­
ion 420, 1956]. Small to large, commonly tetra­
hedral; sulcus and fold beginning in posterior
halves of valves, broad but not strictly defined;
brachial valve in some species elevated nearly to
keel shape; pedicle valve rather flat or concave in
posterior part; tongue narrowing anteriorly, with
rounded or ogival anterior margin; costae strong

© 2009 University of Kansas Paleontological Institute
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FIG. 447. Eatoniidae (p. H570-H572).
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to weak or wanting; crural plates generally not
uniting or forming septalium. M.Dell.-Carb.-­
FIG. 448,1. ·P. acuminattts (SOWERBY), Eng.
(Derbyshire) (la,b), Eire(Dublin) (lc-q); 1a,b,
post., ant. views, XI (after 581); 1c-q, ser. sees.,
X2.8 (931d).

Corvinopugnax HAVd~EK, 1961, p. 36 [·Rhyn­
chonella corllina BARRANDE, 1847, p. 426; 00].

Subcuboidal with flanks and tongue steeply slop­
ing; sulcus and fold well defined; sulcus shallow
with flattened floor; fold not prominent; tongue
broad, its anterior margin almost straight; an­
terior part of fold abrupdy bent toward tongue,
anterior commissure lying in plane; costae nu­
merous, flattened and longitudinally grooved on
steeply sloping parts of shell. Brachial valve

40
Isopomo

4b

.~.~~."'~~., .. :. : -t.'.·:· " -'. - .
4f . _.:' 49 .. - '. . 4h'" "c .: . 4i '-~/'

FIG. 448. Pugnacidae (p. H572, H574-H575).
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FIG. 449. Pugnacidae (p. H575-H576).

with short dorsal median ridge. L.Dev.-MDev.,
Eu.(Boh.-Ger.).--FIG. 448,2. ·C. corvinus
(BARRANDE), M.Dev., Boh.(Koneprusy); 2a-d,
ped.v., brach.v., lat., ant. views, Xl (53); 2e-g,
ser. sees., X3 (411a).

Donella ROTAY, 1931, p. 21 [·D. minima; OD].
Small, resembling Pugnax in shape, with sulcus
and fold not distinctly defined; surface usually
smooth, rarely with 1 or 2 costae restricted to
marginal parts of sulcus and fold and causing
denticulation in commissure. Interior not suffi­
ciently known; dental plates wanting; dorsal sep­
tum extending forward beyond zone of articula­
tion. L.Carb., USSR(Donetz Basin).--FIG. 448,
3. ·D. minima; 3a-d, brach.v., ped.v., lat., ant.
views, X2 (627a).

Isopoma TORLEY, 1934, p. 81 [·Terebratula brachy­
ptycta SCHNUR, 1853, p. 178; OD]. Small to

medium-sized, rounded to pentagonal in outline;
both valves nearly equally convex; ventral beak
blunt; sulcus and fold weakly developed; tongue
short; costae short and coarse; radial striae not
observed. Interior of pedicle valve with low
median ridge in posterior part; dental plates not
discernible; crural plates delicate, not uniting.
M.Dev., Eu.--FIG. 448,4. ·1. brachyptyctum
(SCHNUR), Couvin., Ger.(Eifel); 4a-c, ped.v.,
brach.v., ant. views, X 1.5 (718b); 4d-i, ser. sees.,
X5 (931d).

Parapugnax SCHMIDT, 1964 [·P. brecciae (=Pug­
nax pugnus brecciae SCHMIDT, 1941, p. 278);
OD]. Pedicle valve flat or slightly convex, but
not concave; sulcus and fold distinctly defined;
anterior margin of tongue nearly straight or but
faintly rounded. Median ridge or moderately high
septum present in dorsal interior; crural plates
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FIG. 450. Family Uncertain Uaff. Pugnacidae) (p. H576-H577).

approaching or uniting with median septum or
ridge, forming flat septalium. MDetJ.-U.DetJ., Eu.
--FIG. 449,2. *P. brecciae (SCHMIDT), Ger.(Dill
distr.); 2a-c, ped.v., brach.v., lat., Xl (718c); U,
sec. near and parallel to surface, X 5; 2e-l, ser.
sees., X3.5 (931d).

Shumardella WELLER, 1910, p. 512 (·R/zync/zonella
missoltriensis SHUMARD, 1855, p. 204; OD]. Me­
dium-sized to large, triangular in outline; beak
little incurved; sulcus and fold well marked, few
rounded costae beginning in posterior halves of
valves. Dental plates present; umbonal chambers
rather large; dorsal median septum low, reaching
about half length of valve; crural plates uniting
to form very shallow septalium. L.Carb.(Miss.) ,
N.Am.(Pa.-Iowa-Mo.).--FIG. 449,1. *S. mis­
soltriensis (SHUMARD), USA(Mo.); la-d, ped.v.,

brach.v., lat., ant. views, Xl (178); ]e-q, ser.
transv. sees., X4 (931d).

Family UNCERTAIN
(?afI. PUGNACIDAE)

The following genera, though possibly
related to Pugnacidae, are not included in
this family on account of some differences.
Basilicorhynchus CRICKMAV, 1952, p. 1 (*Leior/zyn-

elllIS basilicltnl CRICKMAY, 1952, p. 600; OD].
Medium-sized, subglobular, tumid; sulcus and
fold very short; flanks and tongue steeply sloping;
costae confined to anterior region; fine radial striae
present, smooth posteriorly; commissure denticu­
late. Dental plates strong, diverging dorsally; sep­
tum rather strong and high; septalium shallow,

© 2009 University of Kansas Paleontological Institute
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FIG. 451. Family Uncertain (?aff. Pugnacidae) (p. H577-H578).

perSISting into articulation zone, uncovered. U.
D~II.(Fammn.), N. Am.(Can.)-W. Eu.-?Armenia.
--FIG. 450,3. -B. basiliettm (CRICKMAY), Can.
(N.W.Terr.) (3a-d) , Belg. (3~-h); 3a-d, ped.v.,
brach.v., ant., lat. views, X 1.5 (203); 3~-h, ser.
sees., 0.5, 0.6, 0.9, 1.1 mm. from apex; X2
(930b). [SCHMIDT.]

Ladogioides McLAREN, 1961 [-L. pax; OD]
[=Athabasehia CRICKMAY, 1963, p. 10] . Ex­
teriorly resembling Pugnax; medium-sized to
large, with inflated brachial valve and shallow
pedicle valve; sulcus rather deep but not sharply
defined; fold gradually turning into general cur­
vature of shell; tongue high, with rounded or
ogival anterior margin; costae strong, angular, re­
stricted to anterior parts of shell, or may be want­
ing; costellae or striae covering whole shell; com­
missure denticulate. Dental plates diverging dor­
sally; umbonal cavities narrow; septalium very
shallow, not persisting to articulation zone; dorsal
median septum very short. U.D~II.(Frasn.) , N.
Am.-?Pol.--FIG. 450,2. -L. pax, Can.; 2a-e,
brach., ant., lat. views, X I; 2d, surface detail,
X3; 2~-i, ser. sees. at 1.0, 1.4, 1.7, 2.1, 2.6 mm.
from apex, X3 (548a). [SCHMIDT, McLAREN.]

Linguopugnoidcs HAvLICEK, 1960 [-Rhynehon~lla

(nympha) ear~ns BARRANDE, 1879 (=1inguo­
pugnoid~s ear~ns BARRANDE, 1879); OD]. Small
to medium-sized, with broad fold and sulcus and

high tongue; deltidial plates wanting; costae
strong, angular, dental plates developed, diverging
dorsally; dorsal median septum moderately high.
Sil.-L.D~II., Eu.(Boh.-USSR)-M.Asia.--FIG. 450,
1. -L. ear~ns (BARRANDE), Sil., Boh.; 1a-e, ped.v.,
brach.v., ant. view, X I (53); ]dog, ser. sees., dis­
tance from front: 12.35, 12.15, 11.8, 11.6 mm.;
X2 (4I1a). [SCHMIDT.]

Pugnoides WELLER, 1910, p. 512 [-Rhynehon~lla

otttlmwa WHITE, 1862; OD]. Small to medium­
sized; strong costae beginning anteriorly from
umbo but in posterior halves of valves; commis­
sure strongly denticulate. Dental plates well de­
veloped; delthyrial cavity and umbonal cavities
large; crural plates nearly approaching each other
or uniting, forming septalium which reaches artic­
ulation zone; opening of septalium covered in its
anterior part by angular plate. ?D~II., L.earb.,
?P~rm., N.Am.-Eu.-?Asia.--FIG. 451,1. -P.
ottumwa (WHITE), Miss., USA (Iowa) ; 1a-e,
ped.v., brach.v., post. view; X I (178); ]don,

ser. sees., X4 (]d-h), X6.5 (li-n) (93Id).
[SCHMIDT.]

Trifidorostellum SARTENAER, 1961, p. 5 [-L~io­

rhyne/ws dtlnbar~ns~ HAYNES, 1916, p. 38; OD].
[=Pseudol~iorhynehtlS ROZMAN, 1962, p. 122
(type, uiorhynehtls tlralietls NALlVKIN, 1947, p.
90)]. Small to large, broad-ovate in outline,
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brachial valve rather inflated; ventral sulcus well
defined, deep, rounded, beginning at short dis­
tance from beak, persisting on tongue; fold promi­
nent, defined on either side by marked furrows;
few strong rounded costae present, generally sim­
ple, median costae beginning at or not far from
beak, lateral ones more distant from beak; com­
missure undulated to denticulated. Dental plates

slender, short; hinge plates separated; short crural
plates present, not united; septum and septalium
wanting. U.Dev.(Famenn.}, N.Am.; L.Carb.,
Asia(Urals-Kazakh.-Kuznetsk basin).--FIG. 451,
2. "T. dunbarense (HAYNES), USA(Mont.); 2a-e,
ped.v., brach.v., ant., post., lat. views, X I; 2j-i,
ser. sees., 0.8, 1.0, 1.1, 1.3 mm. from apex, X2.9
(709a). [SCHMIDT.)

Sd

FIG. 452. Camarotoechiidae (Camarotoechiinae) (p. H580-H582).
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Family CAMAROTOECHIIDAE
Schuchert & LeVene, 1929

[Camarotoechiidac SCHUCHERT & LEVENE, 1929, p. 18] [Mate­
rials for this family prepared by HERTA SCHMIDT except as

indicated otherwise]

Medium-sized to large, round or elliptical
in outline, sides and front never truncated;

costae generally rounded. Brachial valve
with high median septum or ridge; hinge
plate entire, or divided only in its most an­
terior portion, or divided by small shallow
open septalium; cardinal process in most
genera wanting. ?L.Sil., V.Sil.-Perm.

o
4e

4h
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Astutorhyncha
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FIG. 453. Camaroloechiidae (Camaroloechiinae) (p. H580-H581).
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certain."] U.Sil.-L.Dev., Eu.(Czech.)-C.Asia.-­
FIG. 453,4. ·A. proserpina (BARRANDE), M.Dev.
(Eifel,), Boh.; 4a-d, ped.v., brach.v., lat., ant.
views, Xl (53); 4e-i, ser. sees. 19.4, 19.3, 18.8,
18.7, 18.5 mm. from ant. margin, X2.5 (411a).
[McLAREN.]

Calvinaria STAINBROOK, 1945, p. 43 [·Rhynchonella
ambigua CALVIN, 1878, p. 727; OD]. Large,
transversely elliptical in outline; ventral sulcus,
dorsal fold, and tongue strongly developed; costae
rounded to subangular, beginning anteriorly from
umbo; commissure undulated to denticulated.
Dental plates commonly divergent dorsally; um­
bonal cavities may be filled out by callus; hinge
plate divided in its anterior part and detached
from median septum within or posterior to zone
of articulation. U.Dev., cosmop.--FIG. 452,6;
455,1. ·C. ambigua (CALVIN), USA(Iowa); 452,
6a,b, brach.v., post. view; 452,6c, ped.v.; 452,6d,
ant. view, X I (768); 455,la-g, ser. sees., 2.2, 2.6,
2.7, 2.95, 3.3, 3.5, 3.8 mm. from apex, X2
(930a).

Caryorhynchus CRICKMAY, 1952 [.Leiorhynchus
carya CRICKMAY, 1952, p. 599; OD]. Very near
to Leiorhynchus, perhaps synonymous; ventral
sulcus deep; brachial valve inflated; costae con­
fined to fold and sulcus. Interior with abundant
callus; dental plates not distinguishable from
thickened shell wall. M.Dev.-U.Dev., N.Am.-­
FIG. 452,3; 455,3. ·C. carya (CRICKMAY), U.Dev.
(Frasn.), Can.(Alta.); 452,3a-d, ped.v., brach.v.,
ant., lat. views, X I; 455,3a-d, ser. sees., X5 (203).

?Felinotocchia HAVLICEK, 1961, p. 73 [·Atrypa
astuta BARRANDE var. felina BARRANDE, 1879, pI.
18; OD]. Medium-sized, transverse, inflated, with
high brachial valve; well-developed fold and sul­
cus with very high, broad tongue; low, rounded
costae confined to anterior part of fold and sulcus,
less commonly on flanks. Pedicle valve thick­
walled, without dental plates; muscle impressions
strongly impressed; median septum high, slender,
supporting deep narrow septalium. U.Sil.-LDev.,
Eu.(Czech.).--FIG. 453,2. ·F. felina (BAR­
RANDE), U.Sil.(Budnany); 2a-d, ped.v., brach.v.,
lat., ant. views, X I (53); 2e-g, ser. sees. at 0.1
mm. intervals, X2 (411a). [McLAREN.]

?Fcnestrirostra COOPER, 1955, p. 56 [·Rhynchonella
glacialis BILLINGS, 1862, p. 143; OD]. Medium­
sized to large, transverse, subequally biconvex;
pedicle beak strongly incurved, foramen minut:;
thick deltidial plates; surface costellate; costellae
rounded, uneven, increase by bifurcation and
intercalation, and tending to be obliterated for­
ward; entire surface finely capillate. Shell thick;
dental plates short, stout; narrow, deep septalium,
supported by stout median septum; hinge plates
formed of thick socket ridges that pass into crural
bases. [This genus probably is better placed in
"Family Uncertain."] L.Sil., Can. (Que.).--FIG.
453,3. ·F. glacialis (BILLINGS), Becsie, Anticosti;
3a-d, ped.v., lat., ant., post. views, X I; 3e,

Pseudocomorophorio

2c
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Sonjuonio

Septolorio

Subfamily CAMAROTOECHIINAE
Schuchert & LeVene, 1929

[Camarotoechiinae SCHUCHERT I< LEVENE, 1929, p. 18]
[=Leiorhynchinae STAINBROOK, 1945, p. 43; Nudirostrinae
ROGER, 1952, p. 88] [Malerials for this subfamily prepared by

HERTA SCHMIDT and D. J. McLAREN]

Costae with tendency to obliterate, es­
pecially on flanks. Crural bases slightly pro­
jecting ventrally, enclosing small median
groove or shallow septalium; cardinal proc­
ess absent. ?L.Sit., V.Sil.-Perm.
Camarotoechia HALL & CLARKE, 1893, p. 189

[·Atrypa congregata CONRAD, 1841, p. 55; OD].
Moderately high to flat, slightly inflated only in
umbonal region; ventral sulcus and dorsal fold
well defined, beginning at short distance from
apex; costae low, unequal, starting near apex,
those on sulcus and fold bifurcating, crossed by
strong concentric striae; commissure undulated.
Dental plates short, strong; dorsal muscular field
long, narrow; dorsal septum long. M.Dev., N.Am.
--FIG. 452,7. ·C. congregata (CONRAD), USA
(N.Y.); 7a, two brach.v. into molds, X1.5; 7b,
ped.v. into mold, Xl (930b).

?Astutorhyncha HAVLICEK, 1961, p. 105 [·Rhyn­
chonella Proserpina BARRANDE, 1847, p. 420; OD].
Medium-sized to large, transverse, inflated; brach­
ial valve high; fold and sulcus prominent; costae
strong, rounded, simple; commissure serrate;
umbones smooth. Dental plates short, divergent;
septum high, slender; septalium if developed,
shallow; crural bases project ventrally. [This
genus probably is better placed in "Family Un-

FIG. 454. Camarotoechiidae (Camarotoechiinae)
(3), (Septalariinae) (1-2) (p. H582-H584).
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rubber replica post. int., X2; 3/-i, ser. sees. 3.0,
3.6, 3.7, 4.2 mm. from apex, X2 (185). [Mc­
LAREN.]

?Hircinisca HAVdl:EK, 1960, p. 241 ["Atrypa hir­
dna BARRANDE var. de Sapho BARRANDE, 1879, pI.
90; OD]. Medium-sized, quadrate or transverse;
smooth or weakly costate anteriorly on fold and
sulcus, lIanks always smooth. Long, thin dental
plates, slightly divergent anteriorly; stout septum,
open septalium. [This genus probably is better
placed in "Family Uncertain."] M.sil.-V.sil., Eu.
(Czech.).--FIG. 453,la-d. "H. hircina (BAR­
RANDE), U.Sil.(Wenlock.) , Boh.; la-d, ped.v.,
brach.v., lat., ant. views, Xl (53).--FIG.453,
Ie-h. H. hebes HAVdl:EK, U.Sil.(Budilany), Boh.;
le-h, ser. sees. 9.0, 8.8, 8.5, 8.3 mm. from ant.
margin, X2 (411a). [McLAREN.]

?Hyborhynchella COOPER, 1955, p. 59 ["H. bran­
soni; OD]. Small, thick, rounded in outline;
pedicle valve strongly swollen; brachial valve
nearly plane to concave in profile; ventral sulcus
and dorsal fold restricted to anterior halves of
valves; tongue narrow; beaks curved, with short,
obscure ridges; costae rounded, broadest on fold
and sulcus; commissure strongly undulate to denti­
culate. Dental plates not discernible because of
thickening of shell; teeth not defined from shell
wall; hinge plate entire, slightly concave, with
small median groove, supported by low septum
which strongly thickens posteriorly; inner socket
ridges prominent. V.Dev., N.Am.--FIG. 452,2.
"H. bransoni, USA(N.Mex.); 2a,b, ped.v., brach.
v., X2; 2c, lat. view, X2; 2d-h, ser. sees., 0.5,
0.65, 0.8, 1.0, 1.15 mm. from apex, X3, except
2g, X6 (185).

Leiorhynchoidea CLOUD, 1944, p. 57 ["L. schucherti;
OD]. Round to broad elliptical, commonly rather
lIat, ventral sulcus and dorsal fold shallow, tongue
short; costae weak to oholescent. Ventral muscle
field long-ovate, narro\\< adductors divided by
low median ridge, laterally and anteriorly bounded
by broader diductors. Dorsal muscle field nar­
row; hinge plate resting on thickened shell wall,
its lateral parts concave, defined laterally by pro­
jecting socket plates, medially by prominent crural
bases; median depression between crural bases
with small ridge; sockets crenulated; dorsal me­
dian ridge strongly thickening before uniting with
hinge plate. [GIRTY'S (1911) Leiorhynchus car­
boni/erum from the Moorefield Shale of Arkansas
is judged to belong to Leiorhynchoidea.] ?V.Miss.,
V.Perm., N.Am.--FIG. 452,4. "L. schucherti,
Mex.(Coahuila); 4a-c, ped.v., brach.v., lat. view,
Xl; 4d, brach. int., young specimen, X2 (912).

Leiorhynchus HALL, 1860, p. 75 ["Orthis quadra­
costata VANUXEM, 1842, p. 168; SD OEHLERT,
1887, p. 1308] [=Liorhynchus OEHLERT, 1887
(obj.) (non RUDOLPHI, 1801); Nudirostra COOPER
& MUIR-WOOD, 1951 (obj.)]. Rather near to
Camarotoechia; globose, sulcus and fold weakly
developed, beginning in or at short distance be-

© 2009 University of Kansas Paleontological Institute
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FIG. 456. Camarotoechiidae (Camarotoechiinae) (1-3, 5), (Septalariinae) (4) (p. H582-H584).

hind mid-length of valves; beak curved; ventral
interarea limited by ridges; costae on flanks weak
or obsolescent, on sulcus and fold stronger, low,
rounded, of variable width, in type-species begin­
ning near beaks, some of them bifurcating; com­
missure undulated. Dental plates well developed,
nearly approaching each other ventrally, in some
shells united to form spondylium duplex; dorsal
septum high and long, detached from hinge plate
in beginning of or posterioriy to zone of articula­
tion; crura with trough-shaped ends. M.Dev.-V.
Dev., cosmop.--FIG. 452,1; 455,2. -L. quadra­
costatus (VANUXEM), U.Dev., USA (N.Y.) ; 452,
1a-d, ped.v., brach.v., lat., ant. views, XI; 455,
2a-i, seT. sees., 0.45, 0.8, 0.9, 0.95, 1.0, 1.1, 1.5,
1.8,3.05 mm. from apex, X3.2 (930b).

Paranorella CLOUD, 1944, p. 59 [-Po imperialis;
aD]. Biconvex, with pedicle valve the deeper,
subcircular in outline; broad shallow ventral fold
and dorsal sulcus restricted to anterior parts of
valves; tongue very short, trapezoidal, or scarcely
marked; costae wanting. Ventral muscle field
broad, bounded by low ridge. Hinge plate re-

sembling that of Leiorhynchoidea. V.Perm., N.Am.
--FIG. 452,5. -P. imperialis, Mex.(Coahuila);
5a-c, ped.v., brach.v., lat. view, X I; 5d, brach.v.
inl., X2; 5e, ped.v. int., XI (912).

Sanjuania AMOS, 1958, p. 841 [-So dorsisulcata;
aD]. Very near to Paranorella, perhaps synony­
mous. L.Carb., Arg.--FIG. 454,3. -S. dorsisul­
cata AMOS; 3a-d, ped.v., brach.v., ant., lat. views,
XI (905b).

?Paurorhyncha COOPER, 1942, p. 231 [-Rhyn­
chonella Endlichi MEEK, 1875, p. 46; OD].
Large, subtriangular; sulcus deep and very wide,
extending from beak; brachial valve high; finely
costate to costellate with rounded costellae, which
may branch, extending from umbones, weak or
absent on flanks. Small dental plates and teeth;
foramen minute, deltidial plates vestigial; long
median septum supporting V-shaped, open sep­
talium. [This genus probably is better placed in
"Family Uncertain."] V.Dev.(Famenn.}, W.USA­
(USSR [reported occurrence in M.Dev. of Kazakh­
stan probably incorrect].--FIG. 456,5a,b. -P.
endlichi (MEEK), Ouray, Colo.; 5a,b, ped.v., brach.

© 2009 University of Kansas Paleontological Institute



Rhynchonellida-Paleozoic Rhynchonellacea H583

458.

~~ ,(I)
())@
Ie . Id.
tIt'. '..... [;'

~ ~ .'..' " .. '"
• :1"

If ~~_­

Ie Pseudocomorophorio

Camarotoechiidae (Septalariinae) (p.
H583-H584) .

FIG.

Rugaltarostrum SARTENAER, 1961, p. 6 ["Leiorhyn­
chus madisonense HAYNES, 1916, p. 39; OD].
Small to large, transverse; sulcus developed from
near beak, wide; maximum height of shell at or
near anterior margin; few, rounded, bifurcating
costae on fold and sulcus, flanks smooth; may be
finely capillate. Dental plates slender; dorsal sep­
tum supports wide cup-shaped septalium; hinge
plates plane, inclined inward. U.Dev.(Famenn.),
N.Am.(Mont.-Idaho-Alta.-N.W.T.).--FIG. 456,
3. "R. madisonense (HAYNES), USA (Mont.) ; 3a-e,
ped.v., brach.v., lat., ant., post. views, Xl; 3/-h,
ser. sees. at 0.65, 0.95, 1.45 mm. from apex, X9
(709a). [McLAREN.]

Subfamily SEPTALARUNAE Havlicek,1960
[nom. transl. SCHMIDT, herein (ex Septalariidae HAVLlCEK,
1960, p. 241)] [=?Pseudopugnaxinae LIKHAREV in RZHON­

SNITSKAYA, 1958, p. 114]

Hinge plate without median groove, its
halves united by small plate slightly de­
pressed between crural bases; latter devel­
oped as narrow ridges projecting dorsally.
L.Dev.-M.Dev., ?U.Perm.
Septalaria LEIDHOLD, 1928, p. 41 ["Terebratula

ascendens STEININGER, 1853, p. 61; SD TORLEY,
1934, p. 74 (=T. subtetragona SCHNUR, 1851, p.
3) ]. Medium-sized, commonly with sulcus and
fold; prominent tongue always present, strongly
bent dorsally in adult specimens; ventral beak
but slightly incurved; costae beginning at or near
apex, broader than furrows between them, low,
rounded; marginal spines present in type-species.
Dental plates short, bounding narrow umbonal
cavities; upper part of hinge plate with small pro­
truding rounded cardinal process which may be
provided wtih parallel ridges; dorsal septum very
high, triangular, with acute angle directed ven­
trally. M.Dev., Eu.-Australia.--FIG. 454,1; 457,

FIG. 457. Camarotoechiidae (Septalariinae) (p.
H583-H584) .

v. views, Xl (469).--FIG. 456,5c. P. cooperi
STAINBROOK, Percha, N.Mex., post. view int.
mold, Xl (769). [McLAREN.]

?Plagiorhyncha McLEARN, 1918, p. 138 ["Rhyn­
chonella Glassii DAVIDSON, 1883, p. 155 (=Atrypa
depressa J. DE C. SOWERBY, 1839, p. 629); OD].
Small to medium-sized; subequally biconvex; out­
line subcircular; lateral margins of brachial valve
vertical; fold and sulcus developed anteriorly;
tongue subrectangular or rounded; weakly costate
or costellate or smooth; costae may be confined to
fold and sulcus; may be finely capillate. Dental
plates not developed; teeth small; muscle impres­
sions strongly impressed; hinge plates divided;
septum low; septalium open. L.Sil.-U.Sil.(Wen­
lock.), Eu.-Can.(N.S.).--FIG. 456,1. "P. glassii
(DAVIDSON), Wenlock, Eng., L.Si!., Can.(N.S.);
1a,b, brach.v., ant. views, X I (229); 1c-e, brach.
v., lat., ant. views, Xl (550). [McLAREN.]

?Rhynchotretina KHALFIN, 1939, p. 175 ["R. aequi­
valvis; OD]. Small, subtriangular, with acute
apical angle and rounded anterior; almost equi­
valve, inflated, no fold and sulcus, rectimarginate;
pedicle beak short, straight; costate anteriorly,
smooth posteriorly. Interior imperfectly known;
strong dental plates; no septalium; median sep­
tum protruding between divided hinge plates.
[This genus probably is better placed in "Family
Uncertain."] L.Dev., USSR(Altay).--FIG. 456,
2. "R. aequivalvis; 2a,b, ped.v., brach.v., views,
Xl (690); 2c-e, ser. sees., XI0 (464). [Mc­
LAREN.]
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FIG. 461. Camerophorinidae (p. H584).

MER), M.Dev.(Couvin.), Ger. (Eifel) ; 454,2a-c,
ped.v., ant., lat. views, X I (718b); 458,la-I,
transv. sees. at 15.3, 15.0, 14.8, 14.6, 14.4, 14.0
mm. from ant. margin, X4 (Schmidt, n).

?Pseudopugnax LIKHAREV, 1956, p. 56 [·P. planis­
simus]. Small to medium-sized, triangular in out­
line, /lat, with broad, shallow sulcus in anterior
part of pedicle valve, without marked fold in
brachial valve; sculpture wanting; commissure
even. Dental plates slightly diverging dorsally;
dorsal septum well developed; hinge plates con­
nected by median plate extending anteriorly far­
ther than lateral parts of hinge plate, detached
from dorsal septum anteriorly from articulation.
V.Perm., N.Caucasus.--FIG. 456,4. ·P. planissi­
mus; 4a-c, ped.v., brach.v., lat. views, Xl.5; 4d,
ser. sec., X3 (517).

Family CAMEROPHORINIDAE
Rzhonsnitskaya, 1958

[Camerophorinidae RZHONSNITSKAYA, 1958, p. 115] [=Cam.
arophorinidae RZHONSNITSKAYA, 1956, p. 126 (nom. tlll/·ll

[Materials for this family prepared by D. J. McLuEN

Smooth posteriorly, weakly ribbed anteri­
orly; spondylium supported by low septum
in pedicle valve; hinge plate entire, no sep­
tum or septalium in brachial valve. MDev.
Camerophorina SCHMIDT, 1941, p. 43 [·Terebratula

pac/lyderma QUENSTEDT, 1871, p. 200; 00].
Medium-sized, broad; commissure uniplicate; fold
and sulcus developed anteriorly; most of shell
smooth, few weak, rounded costae at front margin.
Outer hinge plates joined by slightly convex
single plate. M.Detl., Ger.-Czech.--FIG. 461,/.
·C. pachyderma (QUENSTEDT), EifeL; 1a-d, ped.
v., brach.v., lat., ant. views, Xl; 1e,l, ser. sees.,
x2.5 (718b).

ld

FIG. 460. Camarotoechiidae (Septalariinae) (p.
H584).

1,2; 458,2. ·S. subtetragona (SCHNUR), Nohn.,
Ger. (Eifel) ; 454,la-c, ped.v., ant., lat. views,
Xl (718b); 457,1,2, transv. sees. of 2 specimens
at (la-d) 15.2, 15.0, 14.9, 14.8 mm. and (2a,b)
11.2, 11.1 mm. from ant. margin, X5 (Schmidt,
n); 458,2, lat. view of dorsal septum, X3.3
(Schmidt, n).

Amissopccten HAvLICEK, 1960, p. 243 [·Terebratula
tlelox BARRANDE, 1847, p. 430; 00]. Resembling
Septalaria. Dental plates wanting or obsolescent;
cardinal process absent. M.Detl., Eu.(Boh.).-­
FIG. 459,1; 460,1. •A. tie/ox (BARRANDE), Kone­
prusy Ls.; 459,la-e, ped.v., brach.v., lat., ant.,
post. views, Xl (53); 460,la-d, ser. sees., 16.3,
16.1, 15.9, 15.7 mm. from ant. margin, X5
(411a).

Pseudocamarophoria WEDEKIND, 1925, p. 197
[·Terebratula mierorhyncha C. F. ROEMER, 1844,
p. 65; 00]. Medium-sized to large, round to
transverse elliptical; sulcus and fold strong, tongue
large; beaks incurved; costae beginning near apex,
irregular in strength, rounded, interspaces about
as large as costae; commissure undulated. Um­
bonal cavities commonly filled out by callus;
brachial interior resembling that of Septalaria, but
without cardinal process. L.Detl.-M.Detl., Eu.-­
FIG. 454,2; 458,1. ·P. microrhyncha (C. F. ROE-

10 Amissopecten

FIG. 459. Camarotoechiidae (Septalariinae) (p.
H584).
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FIG. 462. Yunnanelliclae (p. H585-H588).

Family YUNNANELLIDAE
Rzhonsnitskaya, 1959

[nom. transl. McLAREN, herein (l'x Yunnandlinae RZHONSNIT­
SKAYA, 1959, p. 28)] [=lunnanellidae RZHONSNITSKAYA, 1956,
p. 125; Junnanellidae RZHONSNITSKAYA, 1958, p. 112] [Male­
rials for this family prepared by D. J. McLAREN except as

indicated otherwise]

Smooth or paucicostate, with subangular
to angular costae on anterior part of shell
or, axially, from beak; entire shell costellate
or capillate; uniplicate, commissure coarsely
s~rrate. Dental plates present; strong me­
dian septum supporting deep open sep­
talium. ?M.Dcv., U.Dcv., ?L. Miss.

Yunnanella GRABAU, 1923, p. 195 [·Rhynchonella
Hanburii DAVIDSON, 1853, p. 356; OD] [=¥un­
nanellina GRABAU, 1931 (obj.); Junnanella, Jun­
nandlina RZHONSNITSKAYA, 1958, p. 113 (nom.
lIan.)]. Small to medium; brachial fold high;
anterior part of shell paucicostate on fold and
flanks; whole shell finely capillate. Interior poorly
known; wide septalium; strong septum. V.Dell.
(Famenn.), China-USSR.--FIG. 462,2; 463,1.
·Y. hanburii (DAVIDSON), China(Yunnan); 462,
2a-c, brach.v., lat., ant. views, XI (230a); 463,1,
sec. near apex, enlarged (36Ia).

?Eoparaphorhynchus SARTENAER, 1961a, p. 2 [·E.
maclareni; OD]. Closely resembles Paraphorhyn-
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FIG. 463. Yunnanellidae (p. H585-H586).

chus; costellae reduced or absent. Septum strong;
septalium deep, narrow. U.De/J.(Famenn.), N.Am.
(Can. :Alta., N.W.T.-USA :Nev.) -Eu.-Asia.--FIG.
464,1. -E. maclareni, Can.(N.W.T.); 1a-e, ped.v.,
brach.v., post., ant., lat. views, XI; 1t-j, ser. sec. at
1,65. 2.2, 3.6, 5.2, 5.8 mm. from apex, X3.25
(709a).

?Ladogia NALlVKIN, 1941, p. 165 [-Terebratula
Meyendorfii DE VERNEUIL, 1845, p. 74; OD].
Medium-sized to large; brachial valve high, acu­
minate; pedicle valve flattened, with high, pointed
tongue; prominent beak ridges; lateral commissure
raised; ooncostate; strong, flattened, bifurcating
costellae. Dental plates bent inwards; hinge plates
concave; septalium broad, U-shaped; septum

strong, persists forward of articulation. [This genus
may be placed better in "Family Uncertain."] M.
De/J.( Gi/Jet.)-U.De/J.( Fram.), E.Eu.--FIG. 462
4; 465,1. -L. meyendorfii (VERNEUIL), U.Dev:
(Frasn.); 462,4a-c, lat., ant., post. views, XI
(841); 465,la-e, ser. sees. at 1.8, 1.9,2.6,3.1,4.1
mm. from apex, X2 (548b). [McLAREN.]

Nayunnella SARTENAER, 1961, p. 2 [pro Yunnanella
GRABAU, 1931 (non GRABAU, 1923)] [-Yunnan­
ella synplicata GRABAU, 1931, p. 141; OD]. Simi­
lar to Yunnanella; shell flatter and more coarsely
costellate; costellae develop into smooth costae
anteriorly by fusion or widening. U.De/J.
(Famenn.), China.-USSR.--FIG. 462,3; 463,2.
-N. synplicata (GRABAU), China(Yunnan); 462,
3a-c, brach.v., lat., ant. views, X2 (358); 463,
2a,b, ser. sec., enlarged (36la).

?Paraphorhynchus WELLER, 1905, p. 260 [-Po elan­
gatum; SD SCHUCHERT & LEVENE, 1929, p. 93]
[=Paryphorhynchus WELLER, 1914, p. 187 (nom.
/Jan.)]. Medium-sized or large, triangular to elon­
gate triangular; fold and sulcus well developed;
beak ridges prominent, rounded; shell entirely
capillate. Dental plates approximate ventrally;
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FIG. 464. Yunnanellidae (p. H585-H587).
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hinge plates plane. L.Miu.(Kinderhook.), N.Am.
--FIG. 464,2. ·P. elongatum; 2a-c, brach.v.,
lat., ant. views, Xl; 2d-l, ser. sees. X2.5 (858).

Porostictia COOPER, 1955, p. 62 [·Paraphorhynchus
perchaensis STAINBROOK, 1947, p. 316; OD].
Brachial valve deep; strongly uniplicate; posterior
part of shell without costae; entire shell covered
by fine capillae separated by rows of fine pits.
U. Dev.(Famenn.), USA (N.Mex.-Ariz.).--FIG.
462,1. ·P. perchaensis (STAINBROOK); 1a-e, ped.v.,
brach.v., lat., ant., post. views, Xl; 11, lat. view,
X2; 19-k, ser. sec. at 1.5, 2.2, 2.6, 2.8, 3.0 mm.
from apex, X2 (185).

Schnurella SCHMIDT, 1964 [·Terebratula schnuri
DE VERNEUIL, 1840, p. 261; OD]. Triangular to
longitudinal-oval in outline; rather high in adult
specimens; pedicle valve flat, brachial valve strong­
ly convex; flanks and front truncated in adult
shells; sulcus wanting or very shallow and tak­
ing up whole width of valve; fold not discernible
in convexity of brachial valve; tongue nearly as
broad as valve; costellae terminating at beginning
of coarse costae; costae flattened on truncated
parts of shell. M.Dev., ?UDev., Eu.(Ger.).--

3d

30
FIG. 466. Tetracameridae (p. H588-H589).
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FIG. 467. Tetracameridae (p. H589).

FIG. 462,5. ·Schnurella schnuri, Givet., Ger.
(Eifel); 5a-c, ped.v., ant., lat. views, Xl
(718b); 5d-i, ser. sees., X2 (931d). [SCHMIDT.]

Family TETRACAMERIDAE
Likharev in Rzhonsnitskaya, 1956

[nom. transl. RZHONSNITSKAYA, 1958, p. 115 (ex Tetracam­
erinae LIKHAREV in RZHONSNITSKAYA, 1956, p. 126] [Mate­

rials for this family prepared by D. J. McLAREN]

Subtriangular to wedge-shaped; lateral
and anterior margins truncate, commissure
plane or uniplicate, serrate; wholly costate

with simple, subangular to rounded costae.
Spondylium sessile, or supported on low
septum in pedicle valve, with two lateral
buttressing plates. Brachial valve with nar­
row outer hinge plates; septalium open or
partially covered with inner hinge plates;
strong median septum. L.Carb.(Miss.).
Tetracamera WELLER, 1910, p. 503 [·Rhynchonella

subcuneata HALL, 1858, p. 11; OD]. Small or
medium-sized; acute apical angle; commissure
plane or weakly uniplicate; costae subangular;
capillae may develop. Septalium open; lateral
lamellae support hinge below dental sockets and
rest on floor of brachial valve on either side of
median septum. Miss., N.Am.-?USSR.--FIG.
466,la-j. ·T. subcuneata (HALL), U.Miss., USA
(Ind.); 1a-c, ped.v., brach.v., post. views, X I;
Id-j, ser. sees., X2.5(858).--FIG. 466,1k,l. T.
arctirostrata (SWALLOW), U.Miss., USA(Mo.);
1k,l, ped.v., ant. views, Xl (858).

Rotaia RZHONSNITSKAYA, 1959, p. 30 [pro Welleria
ROTAY, 1941, p. 107 (non ULRICH & BASSLER,
1923)] [·Rhynchonella subtrigona MEEK &

WORTHEN, 1860, p. 451; OD]. Medium-sized or
large; obtuse apical angle; commissure uniplicate,

Rhynchotetro
3d

I~ JQJJ
@O

19 1h

FIG. 468. Rhynchotetradidae (p. H589).
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deeply serrate, downwardly deflected; costae
rounded; low fold and shallow sulcus develop
anteriorly. Septalium partly covered by discrete
inner hinge plates. L.Carb.(Miss.), N.Am.-Au­
stralia(New S. Wales)-?USSR.--FIG. 466,3. "R.
subtrigona (MEEK & WORTHEN), L.Miss., USA
(111.); 3a-c, ped.v., ant., post. views, Xl; 3d-k,
ser. sees., X 1.25 (858).

Yanishewskiella LIKHAREV, 1957, p. 139 ["Gonio­
phoria angulata YANISHEVSKIY, 1910, p. 83
(=?Anomia angulata LINNE, 1767); OD]. Costae
few, angular to subangular. Spondylium sup­
ported by septum and 2 lateral buttressing plates
parallel to plane dividing valves. L.Carb., USSR
(S.Urals-Fergana)-?Eu.(Eng.).--FIG. 466,2a-c;
467,1. "Y. angulata (YANISHEVSKIY), Fergana; 466,
2a-c, ped.v., lat., ant. views, Xl; 467,1, transv.
sec. near beak, X5 (517a).--FIG. 466,2d-t. ·Y.
angulata (YANISHEVSKIY)?, Eng.; 2d-t, brach.v.,
lat., ant. views of LINNE'S Anomia angulata, Xl
(229).
[Doubts relating to recognition of this nominal genus arise
from (1) uncertainty that specimens from Fergana used
by LIKHAREV in drawing up his diagnosis of Yanishewskiella
are conspecific with Goniophoria angulata YANISH:EVSKIY from
the southern Urals, including the holotype of this species,
and (2) possibility that neither the Fergana nor Urals
specimens are conspecific with LINNE'S Anomia angulata
from the British Isles. LIKHAREV'S explicit original desig­
nation of the species Goniophoria angulata as the type~

species of Yanishewskiella serves (under provisions of the
Zoological Code) to tie this genus to the species named,
defined by its holotype and associated specimens from
the Urals region, regardless of the identity of shells
studied by LIKHAREV in 1957 and his statement "if this
Fergana species happens to differ from the ho!otype [of
Goniophoria angulata] it should acquire a new species
name."]

Family RHYNCHOTETRADIDAE
Likharev in Rzhonsnitskaya, 1956

[nom. correct. McLAREN, herein (ex Rhynchotetraidae
LtKHAREv in RZHONSNITSKAYA. 1956, p. 126)] [=Rhyncho­
tetridae LIKHAREV in RZHONSNITSKAYA, 1959, p. 30] [Materials

for this family prepared by D. ]. McLAREN]

Medium-sized to large, subovate, wedge­
shaped posteriorly; apical angle acute; large
concave interareas; uniplicate; fold and sul­
cus weakly developed; paucicostate to cos­
tate; angular to rounded costae that may
branch, extend from beak; posterolateral
margins may be smooth; commissure ser­
rate; finely capillate. Dental plates converge
ventrally or may join to form spondylium,
sessile or supported by septum; hinge plate
divided; deep, open septalium; strong sep­
tum; crural bases triangular. [May be close­
ly related to Tetracameridae.] L.Carb.-L.
Perm.
Rhynchotetra WELLER, 1910, p. 506 [·Rhynchon­

ella caput testudinis WHITE, 1862, p. 23; OD].
Large; costae rounded to subangular, few bifur­
cate. Dental plates converging ventral1y to join
floor of pedicle valve, or form spondylium sup­
ported by septum. [Type-species imperfectly

Goniophoria

FIG. 469. Rhynchotetradidae (p. H589).

known; WELLER (1914, p. 205-7) would include
forms witlI or without spondylium in this genus].
Miss., N.Am.-IUSSR.--FIG. 468,3a-d. .oR. caput­
testudinis (WHITE); Kinderhook., USA (Iowa) ;
3a-c, brach.v., lat., ant. views, Xl; 3d, into cast
ped.v., X I (858).--FIG. 468,3e-h. R. missouri­
ensis WELLER, Kinderhook., USA (MD.) ; 3e-h,
ser. sees., X2.5 (858).

Axiodeaneia CLARK, 1917, p. 374 ["A. platypleura;
OD]. Narrowly triangular witlI rounded an­
terior; sides vertical; few strong, subangular costae
extending from beak axial1y; posterolateral1y
smootlI; commissure coarsely serrate; capillate.
Strong, ventral1y approximating dental plates. L.
Miss., USA(Mont.).--FIG. 468,1. "A. platy­
pleura; 1a-c, brach.v., lat., ant. views, X 1.3; 1d-h,
ser. sees., X 1.3 (161a).

Goniophoria YANISHEVSKIY, 1910, p. 80 ["G. mon­
strosa; SD SCHUCHERT & LEVENE, 1929, p. 63].
High, lateral1y compressed near beak; few high,
angular, commonly asymmetrical costae; strongly
serrate commissure. Spondylium supported by
strong median septum; septum in brachial valve
protruding into cavity of septalium. [LIKHAREV
(1957) suggested tlIat species possessing a spondy­
lium assigned to Rhynchotetra may belong here
(e.g., R. missouriensis WELLER).] L.Carb.-L.
Perm., USSR(Urals-Fergana)-Eu.-IN.Am.--FIG.
468,2. "G. monstrosa, L.Carb., USSR (S.Urals) ;
2a-c, brach.v., lat., ant. views, Xl (517a).-­
FIG. 469,1. G. carinata YANISHEVSKIY, L.Carb.,
USSR(S.Urals), sec. near apex, X2 (517a).

Family WELLERELLIDAE
Likharev in Rzhonsnitskaya, 1956

[Wdlcrellidae LtKHAREV in RZHONSNITSKAYA, 1956. p. 125]
[Materials for Paleozoic representatives of this family pre~

pared by HERTA SCHMIDT (Mesozoic subfamilies by D. V.
AGER)]

Sulcus and fold moderately developed;
costae commonly strong, angular to sub­
angular; commissure denticulate. No sep­
talium or cardinal process; hinge plate en­
tire; dorsal septum and dental plates vari­
ously developed. L.Carb.-U.Cret.
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2d

2b
Denticuliphorio

FIG. 471. Wellerellidae (Wellerellinae) (p. H590­
H591).

20

plates leaving free oval foramen in front of beak·
few simple subangular costae beginning awa;
from apex. Dental plates short; hinge plates united
by lIat or keel-shaped plate; dorsal septum very
short or wanting. U.Carb.-P~rm., N.Am.-S.Am.­
Asia-Eu.(Ural region).--FIG. 470,la-f. oW.
t~trah~dra, M.Penn.(Marmaton), USA(Mo.); la,b,
ant., post. views, ca. X2; le-f, ser. sees., Imag.
(270).--FIG. 470,lg-l. W. osagcnsis (SWALLOW),
U.Penn.(Shawnee Gr., Plattsmouth Ls.), USA
(Neb.); ser. sees., Imag. (270).

Lissella CAMPBELL, 1961, p. 452 [OL. booralensis,
p. 453; 00]. Small, oval, with sulcus and fold
in anterior halves of valves; few rounded to sub­
angular costae developed anteriorly. Dental plates
very delicate; hinge plate robust with prominent
median ridge; crural bases protruding dorsally;
dorsal septum rather high and long, but not con­
nected with hinge plate. U.Carb., Australia.-­
FIG. 470,2. 0L. booral~nsis, Booral F., New S.
Wales(Gloucester trough); 2a,b, ped.v., X I,
brach.v., X2; 2e, posterodorsal view, X2; 2d-h,
transv. sees. (from several into molds), X3 (143).

Pseudowellerella Group

Costae beginning at apex. Permocarb.-U.
Perm.
Pseudowellerella LIKHAREV, 1956, p. 58 lOp. nikit­

chi; 00]. Small, rounded, triangular in outline;
sulcus and fold weakly developed; costae nu­
merous, bifurcating. Dental plates wanting; hinge

20Ib

2~2~

lC 0 1dV OrJ
Ie I~

Welie rello

2b

Subfamily WELLERELLINAE Likharev in
Rzhonsnitskaya, 1956

[nom. trans!' LIKHAREV in RZHONSNITSKAYA, 1958, p. 114]
[Materials for this subfamily prepared by HERTA SCHMIDT]

Small to medium-sized; beak acute, little
incurved. Dental plates commonly short or
wanting; hinge plates united by flat or con­
vex to keel-shaped plate; dorsal septum in
most genera low or absent. L.Carb.-V.Perm.

Wellerella Group

Umbo smooth, costae beginning at mod­
erate distance from apex. V.Carb.-Perm.
Wellerella DUNBAR & CONDRA, 1932, p. 286 [OW.
t~trahdra; 00]. Small, circular to subpentagonal
in outline; fold and sulcus well developed; deltidial

10

FIG. 470. Wellerellidae (Wellerellinae) (p. H590).
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Terebrotuloideo

Qo
3e 0

by fine concentric lines; commissure denticulate
to undulate. Dental plates small; teeth and sock­
ets crenulate; hinge plate supported by low broad
ridge, rarely by low septum. Perm. ( Word.-Capi­
tan.), N.Am.(Tex.).--FIG. 472,2. ·F. longaeva
(GIRTY), Cherry Canyon F., W.Tex.(Guadalupe
Mts.; 2a-c, ped.v., brach.v., lat. views, X2; 2d,
brach.v. int., X2 (774).

P1ekonella CAMPBELL, 1953, p. 17 [·P. acuta; OD].
Medium-sized, transversely oval; sulcus and fold
developed in anterior parts of valves; costae sim­
ple. Dental plates well developed; hinge plate con­
cave, divided only anteriorly from zone of articu­
lation, with ridge directed ventrally; dorsal septum
or ridge thick but short. Permocarb., Australia
(Queensl.).--FIG. 472,1. ·P. acuta, Inglesia
Beds; la-d, ped.v., brach.v., ant., lat. views, Xl;
le-;, transv. sees. (several specimens), ?mag.
(139).

Allorhynchus Group

Genera having some external and in­
ternal features of Wellerellinae but lacking
connecting plate between hinge-plates.
[Loosely annexed to subfamily.] L.Carb.­
V.Perm.

Ie

Allorhynchus 1o' ~

,P5JS?9,9,0

FIG. 473. Wellerellidae (Wellerellinae) (p. H592).

plates united by convex plate; dorsal median ridge
short, low. V.Perm., USSR(N.Caucasus).--FIG.
471,1. ·P. nikitchi; la-d, ped.v., brach.v., lat.,
ant. views, Xl; le,j, transv. sees, X4 (517)

Denticuliphoria LIKHAREV, 1956, P 57 [·D. rara;
OD]. Resembling Pseudowellerella in shape, but
with stronger and less numerous simple costae.
Dental plates wanting; teeth very strong and long;
accessory ventral denticles fitting into accessory
sockets of brachial valve; hinge plates united by
convex plate extending farther anteriorly than
lateral parts of hinge plate; dorsal septum or ridge
thick and short, becoming separa ted from hinge
plate within zone of articulation. V. Perm., USSR
(N.Caucasus).--FIG. 471,2. ·D. rara; 2a-d,
ped.v., brach.v., ant., lat. views, X 1.5; 2e, ser.
sec., X5 (517).

Fascicosta STEHLI, 1955, p. 71 [·RhyncllOnella?
longaeva GIRTY, 1909, p. 322; OD). Small, sub­
pentagonal to rounded triangular in outline; sul­
cus and fold beginning near mid-length; tongue
low; beak prominent, with subapical foramen and
large conjunct deltidial plates; costae strong, in­
creasing by bifurcation and implantation, crossed

FIG. 472. Wellerellidae (Wellerellinae) (p. H591).
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FIG. 474. Cardiarinidae (p. H592).

?Family CARDIARINIDAE Cooper,
1956

Allorhynchus WELLER, 1910, p. 509 [ORhynchon­
clla hctcropsis WINCHELL, 1865, p. 121; OD].
Small, transversely elliptical; ventral beak promi­
nent; sulcus and fold distinct in anterior halves
of valves; costae numerous, simple, angular, be­
ginning at apex. Dental plates short, in type­
species closely approached to shell wall; dorsal
septum absent but low ridge may be present. L.
Carb., ?Pcrm., N.Am.--FIG. 473,1. °A. hetcr­
apsis (WINCHELL). L. Miss.(Kinderhook.), USA
(Iowa); la-c, ped.v., brach.v., ant. views, XI
(178); ld-i, ser. sees., X2.5 (856a).

Gerassimovia LIKHAREV, 1956, p. 59 [oG. gefoen­
sis; OD]. Exteriorly resembling Pscudowellcrclla.
V.Perm., USSR(N.Caucasus).--FIG. 473,3. °G.
gefocnsis; 3a-d, ped.v., brach.v., ant., lat. views,
X I; 3e,f, ser. sees., X4 (517).

Terebratuloidea WAAGEN, 1883, p. 410 [OT. david­
soni]. Transversely elliptical; sulcus and fold well
marked; ventral beak truncated by large foramen;
costae simple, strong, beginning on beak, crossed
by transverse lines. Dental plates and dorsal sep­
tum wanting. Pcrmocarb., Asia(India-China)-Eu.
(USSR-Alps-Sicily).--FIG. 473,2. °T. david­
soni; 2a-c, brach.v., ped.v. int., brach.v. int., Xl
(396, after Waagen).

socket ridges; high, stout, inner socket ridges;
strong median carina, no septum. Penn., USA(N.
Mex.).--FIG. 474,1. °C. cordata; la,b, brach.,
side tilted views, XIS; lc,d, brach.v., ped.v.
int., XIS (188).

Family UNCERTAIN
Diabolirhynchia (see p. H904).
Dorsisinus SANDERS, 1958, p. 53 [OCentronelia lou­

isianensis WELLER, 1914, p. 241; OD]. Very
small, smooth-shelled; sulcate; delthyrium tri­
angular, deltidial plates incipient; fold on pedicle,
sulcus on brachial valve. Dental plates present;
septum long, septalium open, crura long. [In­
terior suggests relationship with Trigonirhynchii­
dae, but external form may call for grouping with
other smooth sulcate forms (e.g., Paranorella, San­
juania).] L.Miss., USA (Miss.Valley)-Mex.--FIG.
475,1. °D. louisiancnsis (WELLER), Kinderhook.,
USA (Ill.) (la,b); L.Miss., Mex.(Sonora) (Ic,d);
la,b, ped.v., brach.v. views, X4 (858); lc, brach.
v. int., X3; ld, oblique view into both valves,
X4 (705a). [McLAREN.]

Katunia KULKOV, 1963, p. 54 [OK. subtrigonata;
OD]. Small to medium-sized, subtriangular to
subpentagonal in outline; strongly inflated; uni­
plicate; fold and sulcus developed anteriorly;
rounded to subangular costae (which may bi­
furcate) developed toward front; posterior smooth;
commissure serrate. Thick-shelled; no dental
plates; teeth supported by inturned shell margins;
inner margins of massive divided hinge plate sup­
port rounded crura; no cardinal process or median
septum; low ridge on floor of brachial valve. L.
DctJ., USSR (Garno - Altay) - ?Eu. (Karnic Alps).
--FIG. 476,4. OK. subtrigonata, Gorno-Altay;
4a-d, ped.v., brach.v., lat., ant. views, Xl; 4e-i,
ser. sees., X3 (493a). [McLAREN.]

Ladogifornix SCHMIDT, 1964 [OTerebratula fornicata
SCHNUR, 1853, p. 175; OD]. Medium-sized, sub­
tetrahedral; pedicle valve flat to concave; brach­
ial valve strongly convex; sulcus broad, deep,
rounded; tongue high with curved margin; fold
high, not distinctly defined; costae numerous,
fine, more prominent near fron t, some of th.em
branching; commissure finely denticulate. Pedicle
valve without median ridge; dental plates nearly
parallel in cross section; umbonal cavities large;

10

Cordiorino

1d

FIG. 475. Family Uncertain (p. H592).

[Cardiarinidae COOPER, 1956, p. 527] [Materials for
this family prepared by D. J. McLAREN J

Foramen apical, beak elongate, strong in­
ner beak ridges, no crura, with elaborate
parathyridium. Penn.
Cardiarina COOPER, 1956, p. 527 [OC. cordata; OD].

Minute, heart-shaped; rectimarginate to sulcate;
smooth. Pedicle valve with symphytium( ?), ex­
cavated lateral margins; long dental plates that
loop anteriorly round excavated area; teeth small,
narrow, attached to inner side of dental plates.
Brachial valve with narrow sockets, thin outer

10
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FIG. 476. Family Uncertain (p. HS92, H594).
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opening of septalium restrained by inner hinge
plates; dorsal median septum extending to about
half length of valve. M.Dev., Eu.(Ger.).--FIG.
476,8.•L. /omicatus (SCHNUR), Ger.(Eifel); 8a-c,
ped.v., lat., ant. views, Xl (718b); 8d-i, ser.
transv. sees., X2.5 (931d). [SCHMIDT.)

Laosia MANSUY, 1913, p. 83 [.L. Dussaulti; OD).
Small, elongate subpentagonal in outline; apical
angle acute; brachial valve more inflated than
pedicle valve; pedicle beak erect; shell covered
by few, coarse, angular, simple costae; median
costa low on brachial valve, opposite deep, angu­
lar sulcus on pedicle valve; commissure coarsely
serrate; strong concentric growth lines. Interior
unknown. Perm., Indo-China.--FIG. 476,6. • L.
dussaulti; 6a-d, ped.v., brach.v., lat., ant. views,
X3 (532b). [McLAREN.)

Leiorhynchoides DOVGAL, 1953, p. 139 [.L. gratian·
ovae; OD). Medium-sized, subpentagonal in out·
line; brachial valve more convex than pedicle;
fold and sulcus present, margin uniplicate; round­
ed costae toward front of valves. Interior im­
perfectly known; impressed elongate diductor
impressions and no dental plates in pedicle valve;
median septum in brachial valve, no septalium,
hinge plates reduced. M.Dev., USSR(Altay).
[McLAREN.)

Lissopleura WHITFIELD, 1896, p. 232 [·Rhynchon­
ella aequivalvis HALL, 1857, p. 66; OD). Small,
compressed, broadly ovate in outline; equivalve;
beak small, erect to incurved; commissure plane
to weakly uniplicate; without fold or sulcus; cos­
tate from beak; low rounded costae with narrow
linear interspaces; fine concentric ornament. Den·
tal plates present, and bilobed muscle impression
in pedicle valve; strong median septum; hinge
plate unknown. [This genus may be a compressed
youthful form of rhynchonelloid.] L.Dev.(Hel­
derberg.}, USA(N.Y.).--FIG. 476,3. • L. aequi­
valvis (HALL); 3a-d, ped.v., brach.v., lat., ant.
views, XI; 3e, portion of costae showing con­
centric ornament, enlarged (384). [McLAREN.)

Monadotoechia HAVLICEK, 1960, p. 243 [·Tere­
bratula Monas BARRANDE, 1847, p. 444; OD).
Small, elongate, inflated; lateral margins almost
vertical; uniplicate; shallow sulcus, low fold an­
teriorly only; few subangular costae developed to­
ward front; smooth posteriorly; commissure ser­
rate. Dental plates short, thin; hinge plate entire,
concave, grooved posteriorly; supported by median
septum. L.Dev., Czech.-E.Eu.--FIG. 476,2a-d.
·M. monas (BARRANDE), Boh.; 2a-d, ped.v., brach.
v., lat., ant. views, X2 (53).--FIG. 476,2e-g.
M. monadina HAVLICEK, Boh.; 2e-g, ser. transv.
sees. 5.2, 5.15, 5.05 mm. from ant. margin, X4
(411a). [McLAREN.]

Nantanella GRABAU, 1936, p. 70 [·N. mapingensis;
OD). Small, transverse; uniplicate, with strong
fold and sulcus in anterior part of shell; tongue
broad, vertical; beak erect; interarea small; pauci­
costate anteriorly, costae subrounded to angular;

posterior smooth; commissure serrate. Interior in.
completely known; spondylium supported by sep­
tum in pedicle .valve; septum present in brachial
valve; structure of hinge plate unknown. [GRABAU
(1936) assigned the genus to the Camerophoria.
cea (=Stenoscismatacea).) L.Perm., China.-­
FIG. 476,5. ·N. magpingensis; 5a-d, ped.v., brach.
v., lat., ant. views, XI; 5e, transv. sec. near apex,
enlarged (362a). [McLAREN.]

Nemesa SCHMIDT, 1941, p. 41 [·N. nemesana;
OD). Small, subpentagonal in outline; brachial
valve more inflated than pedicle; beak incurved,
interarea small; shallow sulcus with short tongue
near front in pedicle valve; corresponding £Old
low or absent; uniplicate to sulciplicate; very few
rounded shallow costae at front margin, common·
ly only 1 in sulcus, 2 on fold; remainder of shell
smooth. Dental plates very close to lateral mar·
gins of shell, commonly lost in callus; divided
hinge plates; open septalium supported by slen­
der septum. M.Dev.(Ei/el.) , Ger.--FIG. 476,1.
·N. nemesana; 1a-c, ped.v., lat., ant. views, X 1.5;
1d-h, ser. transv. sees. near apex, X2.5 (718b).
[McLAREN.)

Nyege VEEVERS, 1959, p. 113 [·N. scopimus; OD).
Small to medium-sized, subpentagonal in outline;
equivalve; intraplicate to sulcate; pedicle beak
suberect; without interarea; high fold in pedicle
and broad sulcus in brachial valves beginning near
umbones; rounded costae with equal interspaces
extending nearly from beak, may increase by bi·
furcation and intercalation. High, short dental
plates; divided hinge plates, bifid cardinal process
at apex; no septum; crura apparently straight.
[VEEVERS (1959) included the genus in the Atry­
poidea but failed to find spiralia. Externally it
closely resembles species from the Famennian of
the southern Urals assigned to Plectorhynchella
by ROZMAN (1962) (e.g., P. markovskii ROZMAN),
but she reported the presence of a septum support·
ing the hinge plate.) U.Dev.(Famenn.}, W. Au­
stralia.--FIG. 476,7. ·N. scopimus; 7a-e, ped.v.,
brach.v., lat., ant., post. views, Xl.5; 7/-1, ser.
transv. sees. 0.5, 0.7, 0.9, 0.95, 1.05, 1.15, 1.35
mm. from apex, X9 (838). [McLAREN.)

Payuella GRABAU, 1934, p. 150 [·P. obscura; OD).
Medium-sized, transverse, flattened; sulcus on
brachial valve; low fold on pedicle valve; ?sulcate;
pedicle beak erect; weak, rounded costae extend
nearly from beak; commissure serrate. Dental plates
present, otherwise interior unknown. [GRABAU
classified this genus with the Dielasmatidae, but
described the shell as fibrous and made no men­
tion of endopunctae.) L.Perm., China.--FIG.
477,5. *P. obsctlra; 5a-c, brach.v.," lat., post. views,
X2 (362). [McLAREN.)

Phoenicitoechia HAVLICEK, 1960, p. 242 [*Tere­
bratula Phoenix BARRANDE, 1847, p. 431; OD).
Small, high in anterior region; sulcus and fold
beginning at distance from beak; sulcus shallow,
tongue low; fold very low, in some shells not dis-
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tinguishable from curvature of valve; costae not
numerous, strong, rounded, restricted to marginal
parts of valves; commissure strongly denticulate.
Dental plates slender, thin; hinge plates divided,
narrow; median septum supporting wide sep­
talium. L.D~tI., Eu.(Boh.).--FIG. 477,3. ·P.

phoenix (BARRANDE), Bah. (Kroneprusy) ; 3a-d,
ped.v., brach.v., lat., ant. views, XI (53); 3e-h,
ser. transv. sees., x7.5 (SCHMIDT, n). [SCHMIDT.)

PlcctorhynchelIa COOPER & MUIR-WOOD, 1951, p.
195 [pro Monticola NALlVKIN, 1930, p. 86 (non
BOlE, 1822») [.Athyris collinensis FRECH, 1902,

- - ,
30
Phoenicitoechio

Zilimio

QX3d

~ 3b 'P .. 3c

~."~'
3e 3£ 39 3h

FIG. 477. Family Uncertain (p. H594-H597).
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FIG. 477A. Family Uncertain (p. H596-H597).

p. 99; OD). Small, subpentagonal, inflated; intra­
plicate to sulcate; pedicle beak nearly straight to
erect; pedicle valve fold and brachial valve sulcus
confined to anterior part of shell; smooth pos­
teriorly; may develop low, irregular, bifurcating
costae anteriorly; strong concentric micro-orna­
ment. Interior poorly known; dental plates pres­
ent; dorsal median septum, and possibly divided
hinge plates. [HAVd~EK (1961, p. 203) stated
that Bohemian species assigned to this genus may
belong to the Atrypoidea and not the Rhynchon­
elloidea. The affinities of the type-species are not
clear, nor is it certain that all species assigned to
the genus are, in fact, congeneric.) ?L.Dev., U.
Dev., ?L.Carb., Eu., USSR.--FIG. 477,4. ·P.
collinensis (FRECH), U.Dev., Karnic Alps; 4a-c,
brach.v., lat., and ant. views, X2 (31lb). [Mc­
LAREN.)

Pleiopleurina SCHMIDT, 1964 [.Atrypa pleiopleura
CONRAD, 1841, p. 55; OD). Large, not high;
pedicle valve faintly convex; brachial valve mod­
erately convex; sulcus and tongue broad; fold
prominent in anterior part; costae numerous, rel­
atively fine, beginning on beaks, rounded-angular;
commissure denticulate, situated on edges. Ven­
tral muscle field far removed posteriorly, oval,
longitudinally divided by low ridge; dorsal sep­
tum short; hinge plates united by stout cardinal
process consisting of 2 tubes or funnels; crura
thick. L.Dev., N.Am.--FtG. 477A,2. ·P. pleio­
pleura; 2a-c, ped.v., brach.v., ant. view, XI (384);
2d, Oriskany, N.York, posterior part of brach.v.
with cardinal process, X 1.5 (931d). [SCHMIDT.)

Praegnantenia HAVd~EK, 1961, p. 99 [·Terebratula
praegnans BARRANDE, 1847, p. 428; OD). Similar
to PllOenicitoechia; more inflated, with high fold
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and tongue; anterior commissure depressed below
crest of brachial valve; numerous angular costae
increasing by bifurcation, developed anteriorly
only; umbones smooth; commissure strongly ser­
rate. L.DetJ., Eu.(Czech.).--FIG. 477,1. "P.
praegnans (BARRANDE); la,b, brach.v., ant. views,
Xl (53); le-j, ser. transv. sees. 7.2, 7.0, 6.85,
6.75 mm. from ant. margin, X4 (411a). [Mc­
LAREN.]

Protorhyncha HALL & CLARKE, 1893, p. 180
["Atrypa dubia HALL, 1847, p. 21; 00]. Types
of type-species lost; interior unknown. [Unrecog­
nizable, not certainly a rhynchonellacean.] M.Ord.,
N.Am.

StraeIenia MAILLlEUX, 1935, p. 10 ["Rhynehonella
Dunensis DREVERMANN, 1~02, p. 108=Rhyn­
ehonella Dannenbergi KAYSER mut. nov. minor
DREVERMANN, 1902, p. 107; 00] [=Dinapo­
physia MAILLlEUX, 1935, p. 5]. Large, transverse
to subquadrate, with greatest width about mid­
length; inequivalve; fold and sulcus weakly de­
veloped; commissure shallowly uniplicate; nu­
merous, rounded, simple costae, which may ex­
tend from umbones. Dental plates present; strong
median septum supporting undivided hinge plate
with surface bearing longitudinal ridges and fur­
rows posteriorly and rounded median elevation
anteriorly. L.DetJ., W.Eu.-?N.Afr.--FIG. 477,6.
"S. dunensis (DREVERMANN), Belg.-Ger.; 6a, ped.
v., into mold, Xl; 6b, brach.v., into mold, Xl;
6e, cast of cardinalia of both valves, X2 (529a);
6d, hinge plate, X6 (931c). [McLAREN.]

Sulcatina SCHMIDT, 1964 ["Trigonirhynehia suleata
COOPER, 1942, p. 234; 00]. Medium-sized to
large; rounded trigonal in outline; pedicle valve
flat, brachial valve strongly convex; sulcus and
fold beginning at distance from apex, broad, not
strictly defined; anterior margin of tongue curved;
costae simple, strong, angular, beginning at apex;
commissure denticulate, situated on edge. In­
terior of apical parts filled by callus; dental plates
very deep; hinge plates separated by deep cavity;
walls of cavity extending to valve wall; 2-winged
process above and partly on hinge plates. Sil.,
N.Am.-?Eu.--FIG. 477A,1. "S. suleata; la-c,
ped.v., brach.v., lat. view, Xl (178); ld-p, In­
diana (Waldron), ser. secS., X2 (931d).
[SCHMIDT.]

Tetratomia SCHMIDT, 1941, p. 13 ["Terebratula
tetratoma SCHNUR, 1851, p. 4; 00]. Small, sub­
pentagonal in outline; equivalve, moderately con­
vex; beak incurved; uniplicate, with strong fold
and sulcus developed from near beak; tongue
trapezoidal; costate nearly from beak, with simple,
angular costae; commissure weakly serrate. Dental
plates commonly fused with shell walls; hinge­
plate entire; no septalium; median septum not
joined to hinge plate, becoming detached from
floor of valve and extending forward of articula­
tion as unsupported plate, M.DetJ.(Eijel.), Ger.
--FIG. 477,2. "T. tetratoma (SCHNUR); 2a-e,

ped.v., lat., ant. views, X2 (718b); 2d-;, ser.
transv. sees., X4 (719a). [McLAREN.]

Zilimia NALIVKIN, 1947, p. 93 ["Rhynehonella
poloniea GURICH, 1896, p. 291; 00] [=Zilimia
NALlVKIN, 1937, p. 107 (nom. nud.)]. Large,
subtriangular to subpentagonal in outline;
brachial valve strongly inflated, pedicle valve
flattened to concave; beak long, straight;
uniplicate, sulcus very broad, shallow, tongue high
and rounded; fold high, developed only anteriorly;
costae numerous, rounded, and increase by bi­
furcation over whole shell; commissure smooth.
Dental plates strong; hinge plates divided; no
septalium, cardinal process, or median septum.
U. DetJ. (Famenn.), Pol. - USSR (Urals). -- FIG.
477,7a-d. "Z. poloniea (GURICH), Ural; 7a-d,
ped.v., brach.v., lat., ant. views, Xl (690).-­
FIG. 477,7e-;. Z. mugod;ariea ROZMAN, Ural; 7e-;,
ser. transv. sees. 1.5, 2.5, 5.0, 7.0, 7.5, 8.0 mm.
from apex, Xl (683a). [McLAREN.]

MESOZOIC AND CENOZOIC
RHYNCHONELLACEA

ByD. V.AGER
Mesozoic and Cenozoic rhynchonellaceans

are segregated in the Treatise, partly because
of separate authorship and partly because
of the great taxonomic break between the
Paleozoic and later forms. The separation
is reflected not only in the classification, but
also in the characters used in diagnosis and
even in the morphological terminology. The
separation is largely artificial, since the
author has no doubt that most or all of
the Mesozoic lineages can be traced back
into the Paleozoic, but it cannot be resolved
at present because the groups have been
studied in different ways and the same in­
formation is not available about both. This
arises particularly from the dependence
placed by Mesozoic workers on serial sec­
tion studies.

To a certain degree the same reservations
apply to the apparent break in the rhyn­
chonellacean lineages at the end of the
Mesozoic, but at that time there does seem
to have been a considerable reduction and
restriction of the stocks, both geographically
and ecologically.

Numerically, described rhynchonellacean
genera from Mesozoic rocks are nearly five
times greater than those reported from
Cenozoic deposits, including Recent. The
combined assemblage of Triassic, Jurassic,
and Cretaceous rhynchonelloids contains 105
genera (not counting 17 nominal genera
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classed as synonyms), whereas the total
number of known Cenozoic genera .amounts
only to 20 (likewise omitting nomI~al gen­
era considered to be synonYI?s,.8 .In num­
ber). A single genus (Aetheta) IS Included
in the count of both MesozoIc and ~e~o­
zoic forms, which indicates a surprISmg
degree of classificatory separateness.

The large number of gen~ra erected for
Mesozoic brachiopods, partIcularl~ those
proposed for Jurassic rhynchonellOlds a~d

terebratuloids by S. S. BUCKMAN (1918) .I~

a single publication, has been much CrItI­
cized by specialists in other fi:lds. The pre­
ponderance of named JurassIc forms over
those from Triassic and Cretaceous str~ta

actually does not refl~ct r~lative complexIty
of the groups occurrIng m the t~ree sys­
tems. Certainly, the rhynchonel~Olds we~e

quite as varied in late Triassic times as, In
the Jurassic, and those of the ~ormer perIod
still constitute the greatest gap In our knowl-
edge of the Brachiopoda. .

The validity of the named genera IS a
very subjective matter, though almost any
grouping of related forms among the thou­
sands of species which have been called
"Rhynchonella" is likely .to ?e useful. Un­
fortunately, different CrIterIa have been
used by different authors, e.g., BUCKMAN
(1918) placed great emphasis on muscle
scars and internal plates, WISNIEWSKA
(1932) assigned major significance to forI?s
of the crura, and LEIDHOLD (1920) consId­
ered microscopic structure of the shell to
have greatest weight. A~most every morph­
ological character, consIdered apart from
others, can be shown to be unsatisfactory as
a basis for classification in one or more
groups, and few genera have yet been fully
described both internally and externally.
Although further investigations will un­
doubtedly show that many of the nominal
genera are most usefully .regarded ~s syn­
'onyms, there seems to be lIttle value I~ sup­
pressing them n?w, sin~e later studIes of
internal and mIcroscopIC structures may
call for their resurrection. Also, it is prob­
able that several new generic names will be
needed, especially for designation of Triassic
forms.

The arrangement of genera in subfam­
ilies proposed here should be regarded as
an attempt to bring together ~embers of
related but independently evolvIng stocks.

MORPHOLOGICAL FEATURES
CRURA

Eight different forms of crura have so
far been distinguished among the Meso­
zoic and Cenozoic rhynchonelloids, and
three more are added here (Fig. 478).
These are not, however, of equal impor­
tance and distinctiveness. Undoubtedly the
basic and most separate types are the three
originally defined by ROTHPLETZ (1886),
and named by him "radulifer," "falcifer,"
and "septifer."

Radulifer. The radulifer type of crura
are unspecialized hook- or rodlike struc­
tures which project from the hinge plates
toward the pedicle valve. This is the sim­
plest form of crura and may well be the
basic type. What may be regarded as the
typical radulifer crus is shown in Fig. 478,1,
but commonly the crura are much straighter
than this and have various terminal proc­
esses. These processes, which are often over­
looked by students of the group, were men­
tioned in ROTHPLETZ'S original description,
and in fact are implied by the name of the
form. The essential character of radulifer
crura, as seen in transverse sections, is that
they arise on the ventral side of the hinge
plates and project (albeit only slightly) i~to
the pedicle valve. They are accompamed
by a more or less well-developed dorsal
median septum. . .

Falcifer. The falcifer type was orIgmally
defined by ROTHPLETZ as sickle-shaped, .as
the name indicates, but the most essential
character of this type is that they arise on
the dorsal side of the hinge plates and pro­
ject into the brachial valve as broad blade­
like processes (Fig. 478,2). They are char­
acteristically accompanied by a very re­
duced dorsal median septum or none at all.

Septifer. The septifer type refers to crura
which have the form of septa that descend
directly from the dorsal side of the hin~e

plates to the floor of the brachial valve (FIg.
478,3). In his original description, R~TH'

PLETZ implied that septifer crura mIght
arise from the falcifer type simply by the
crura coming into contact with ~he brachial
valve. The converse is more lIkely to be
true, since, in the main, the septifer typ~s

precede the falcifer types in time.. What IS
more, some genera such as Sulct;ostra ~s

revised by AGER (1959) and Crurtrhynchta
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ground Polish material and added a fourth
type named arcuifer. She recognized this
only in the little-known genus Monticlarella
(Fig. 478,4), however. The crura are ham­
mer-shaped in cross section, with arcuate
"heads" which are concave toward each
other. Several members of the subfamily
Norellinae are now known to have crura
which approach this form, but it may also
grade into the radulifer type, and is not
really well enough known to be properly
evaluated now.

Calcarifer. MUIR-WOOD (1934) added a
fifth type, termed calcarifer, which she rec­
ognized particularly in the genera Kalli­
rhynchia and Rhynchonelloidella. It was
said to be characterized by a dorsally direc­
ted process at the distal end of each crus
(Fig. 479,1,2), but when a reconstruction
was made from the only complete set of
transverse sections available (Fig. 478,5),
it proved to be close to the falcifer shape.
On general morphological grounds also,

3

septifer

maniculifer

2

falcifer

calcarifer

radulifer

arcuifer

DAGIS (1961) appear to show combinations
of the radulifer and septifer types.

Arcuifer. WISNIEWSKA (1932) redefined
the ROTHPLETZ types with the aid of serially
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FIG. 479. Calcarifer type crura in Rhynchonellidae
(Tetrarhynchiinae) (Ager, n).--l, Kallirhynchia;

2, Rhynchonelloidella; 3, Grandirhynchia.

9

spinulifer prefalcifer mergifer
FIG. 478. Types of crura in Mesozoic and Cenozoic
Rhynchonellida, illustrated by longitudinal sections
of brachial valves through left crus with median
septum (shaded), if present, not in same plane
(1,6,7 drawn from previous illustrations, others
reconstructed from serial transverse sections) (Ager,
n).--l. Gibbirhynchia amalthei (QUENSTEDT),
L.Jur., Ger.; ca. X 5.--2. Lacunosella tJisulica
(OPPEL), U.Jur., Fr.; ca. X 1.75.--3. Septo­
crurella deflexoides (UHLIG), M.Jur., Rumania; ca.
X3.5.--4. Monticlarella czenstochowiensis (ROE­
MER), U.Jur., Pol.; ca. X 5.--5. Kallirhynchia
platiloba (MUIR-WOOD), M.Jur., Eng.; ca. X3.75.
--6. Mannia nysti (DAVIDSON), Mio., Belg.; ca.
X 12.--7. Grammetaria bartschi (DALL), Rec.,
Philip.; ca. X 4.--8. Cirpa kiragliae (AGER), L.
Jur., Turkey; ca. X3.5.--9. Peregrinella whit­
neyi (GABB), L.Cret., USA; ca. X3.5. [Two other
types of crura (canalifer, cilifer) are not suitable
for representation in longitudinal sections, since
their essential characters are only recognizable in
transverse section, the canalifer type being concavo­
convex and the cilifer type flattened in the plane
of the commissure). Similarly the arcuifer type
(Fig. 1,4) can be clearly distinguished only in trans­
verse sections, which show the lateral origin of the

crura and their inwardly facing concave faces.]
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FIG. 480. Serial transverse sections of Halorella
amphitoma (BRONN), Trias., Austria, showing
cilifer type of crura (figures indicate distance from

pedicle-valve beak in mm.), ca. X2.5 (810).

the genera with calcarifer-type crura appear
to belong to the dominantly falcifer sub­
family (i.e., Lacunosellinae).

Maniculifer. COOPER (1959) described
two further types designated as maniculi­
fer and spinulifer, in his work on Cenozoic
rhynchonelloids, but these are certainly de­
rived from the radulifer form or merely
variants of it. The maniculifer type has
curious handlike processes at the end of
straight, ventrally directed crura (Fig. 478,
6). As has already been stated, various ter­
minal processes are commonly developed
on radulifer crura, though these commonly
are lost in the process of fossilization and
preparation for study. COOPER described
the maniculifer type in the Cenozoic Crypto-

poridae, but it and other variants of the
radulifer type certainly occur far back in
the Mesozoic and possibly earlier.

Spinulifer. The spinulifer type also ap­
pears to be no more than a variant of the
radulifer type, in this case with the crura
laterally compressed (Fig. 478,7). Such
bladelike supports are found from very
early in rhynchonelloid history and do not
appear to have any evolutionary significance.

Prefalcifer. One additional type has been
na~ed by the presen~ author (AGER, 1962).
It IS termed prefalcIfer. In this type the
crura are straight (i.e., in the plane of the
co~missure) and. are slightly compressed
(FIg. 478,8). It IS regarded as a variant
of the falcifer type, but is worthy of dis­
tinction because it precedes the falcifer in
time and particularly characterizes an im­
portant early Mesozoic group (Cirpinae).
As with true falcifer forms, the dorsal me­
dian septum is characteristically reduced.

Three further types are named herein, all
variants of the radulifer type, but they
characterize particular families and sub­
families and are easily recognized in serial
transverse sections.

Mergifer. The mergifer type is char·
acterized by long crura, radulifer in form,
but very close together and parallel, and
arising directly from the swollen edge of a
high dorsal median septum (Fig. 478,9). It
is well seen in the Peregrinellinae and in
several Paleozoic genera, for example, as
illustrated recently by HAVLlCEK (1961) in
Plagiorhyncha from the Silurian of Czecho­
slovakia. In cross section, the crura and
high septum have the form of a two-pronged
pitchfork (Latin, merga).

Canalifer. In the canalifer type the ven­
trally directed radulifer crura are folded
longitudinally in the form of a dorsally
facing channel or gutter (Latin, canalis).
In other words, the crura are V- or U-shaped
in cross section. In some shells (e.g., Curti·
rhynchia) a further lateral flange occurs,
giving the crura Z-shaped cross sections.
This type is especially characteristic of the
Cyclothyridinae and is one of the best
criteria for recognizing that group.

Cilifer. The cilifer type also has crura
of radulifer form, but flattened in the
plane of the commissure between the valves,
and they form direct prolongations of the
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horizontal hinge plates (Fig. 480), with or
without a lateral flange. They are chisel­
like in appearance (Latin, cilio), and char­
acterize the Triassic Halorellinae, which
may be a very ancient stock. DAGIS (1963)
has now shown that these continue ven­
trally by turning suddenly through a right
angle and forming parallel, slightly cres­
centic blades.

SHELL STRUCTURE

A character which is potentially of great
value in the study of Mesozoic and Ceno­
zoic rhynchonelloids is the form of the
"shell-mosaic" or Schuppenpanzerstruktur.
This is a scaly pattern produced by the
grouping together of the calcite fibers which
form the shell. It is only seen on the inner
surface, in exceptionally well-preserved
specimens, and usually takes the form of
elongated polygons or ellipses. It has long
been known in living species, but LEID­
HOLD (1920) figured it in Upper Jurassic
forms from Germany and the present au­
thor (AGER, 1957) figured it in the type­
species of Rhynchonella from the Upper
Jurassic (Volgian) of the Moscow region.
The variability observed in the few species
so far studied suggests that it may be an
extremely useful classificatory tool; much
further work is needed on such microscopic
shell structures, especially since they have
proved so successful in other groups.

DENllCULA

Structures named denticula appear only
to have been described in Mesozoic forms.
They are small toothlike projections de­
veloped in the pedicle valve externally of
the main teeth and fitting into accessory
sockets in the brachial valve. Presumably
they reinforced the articulation. In one small
family (Austrirhynchiidae) they occur in­
stead in the brachial valve.

SEPTALIUM

The septalium is a structure characteristic
of many Mesozoic rhynchonelloids, and
there is every reason to believe that it is
identical with the similar structure in
Paleozoic rhynchonelloids (which is usually
called a cruralium) and with the "small
chamber" described by COOPER (1959) in
Cenozoic forms.

LEIDHOLD (1928) introduced the term and
described it as a chamber formed by split­
ting of the dorsal median septum ventrally.
This is, in fact, the impression given by
the majority of specimens, especially when
the shell has been recrystallized and the

Omolonello

Crurirhynchio
60

Gnothorhynchio

FIG. 481. Dimerellidae (Dimerellinae) (3), Rhyn­
chonellininae) (1-2, 4-6) (p. H602-H603).
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1c

Rhynchonellino

FIG. 482. Dimerellidae (Rhynchonellininae) (p.
H602-H603).

finer sutures obliterated. However, when
the material is sufficiently well preserved,
it can be seen that the septalium is, in fact,
formed by two plates (septalial plates)
which descend from the inner edges of the
hinge plates to meet the median septum
(Fig. 479,3b). This was shown by WIS­

NIEWSKA (1932, p. 6), MUIR-WOOD (1936,
p. 50), COOPER (1959, p. 10) and the pres­
ent author (AGER, 1956, p. 22), all dealing
with different forms, and it is reasonable
to suppose that this is the normal state of
affairs.

Great stress has been placed by some
workers on the presence or absence of the
septaIiurn as a criterion in classification, but
the present author has often found it so lit­
tle developed as to be misleading, and it is
often overlooked (or overemphasized) be­
cause of the precise orientation of the trans­
verse sections in a particular case.

Family DIMERELLIDAE Buckman, 1918
[Dimcrcllidac BUCKMAN, 1918, p. 72]

Usually sulcate and very small (though
the Halorellinae and Peregrinellinae are ex­
ceptionally large), deltidial plates commonly
reduced, crura very long; dorsal septum
may be prominent (3, 136). ?Dev., Trias.­
L.Cret.

Subfamily DIMERELLINAE Buckman, 1918
[nom. transl. ACEI" 1959, p. 330 (t"x Dimerdlidae BUCKMAN,

1918)]

Dorsal median septum very strong. Trias.
Dimerella ZITTEL, 1870, p. 220 [·D. gumbdi; OD).
Shell depressed, slightly sulcate, with wide, straight

hinge line, capillate; beak high, erect; wide, open
de1thyrium. Crura long, radulifer; dorsal median
septum very high, rising anteriorly. Trias., Eu.
--FIG. 481,3. ·D. gu~mbdi, Ger.; 3a,b, brach.
v., lat. views, X2; 3e, long. sec., X2 (900).

Subfamily RHYNCHONELLINlNAE Ager, 1959
[Rhynchoncllininac AGER. 1959. p. 330]

Shell with little or no dorsal median sep­
tum and extremely long septifer crura. U.
Trias.-U.Jur.
Rhynchonellina GEMMELLARO, 18761, p. 29 [·R.

suessi; OD) [=T~r~bratulopsisDEGREGORIO, 1930
(obj.) ). Medium-sized, biconvex, rectimarginate
to sulcate, smooth; beak strong, with wide delthy­
rium and rudimentary de1tidial plates. Crura very
long, touching ventral valve. V.Trias.-L.lur., S.
Eu.--FIG. 482,2. ·R. su~ssi, Sicily; 2a,b, brach.
v., ant. views, XO.7 (329); 2e,d, brach.v. int.,
half of shell in lat. view showing long crura and
median septum of brach.v. (reconstr.), enlarged
(3).

Capillirostra COOPER & MUIR-WOOD, 1951, p. 195
[pro Rhynehon~llopsis BOSE, 1894, p. 57 (non
VINCENT, 1893») [·Rhynehon~llina? fink~lstdni

BOSE, 1894, p. 77; OD). Like Suleirostra but
small, depressed, with grooves delimiting dorsal
muscle scars and shorter crura. [Probably a juv­
enile form and only doubtfully included here.]
V·lur.(Oxford.} , Eu.

10 (ij) ~ '"
1b <!!> 1\J.L./ 3a'V

1,0 ~,D
O lj~O

Id U

1.0,0"0n 3d

'~C)O
( } ~ \~ 3e

Ig\JJ/ 2a\ .' n
~ ,',.,,--.....\ .... \ ,./
\ .. ) ( ) 3f '-"'"

1h 'Jj/ '~_~,/ Monticlarello

Septocrurella 2Lb~, . , eS I' t.. u clras ra
FIG. 483. Dimerellidae (Rhynchonellininae) (1-2),

Nore1linae (3) (p. H603-H604).
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Caraprzzia TOMLIN, 1930, p. 24 [pro G~y~ria CARA­
PEZZA & SCHOPEN, 1899, p. 248 (non BUCHECKER,
1876») [ORhynehond/ina (G~y"ia) globosa
CARAPEZZA & SCHOPEN, 1899, p. 248; 00). Like
Rhynehon~lIina but very massive, incurved beak
and fine capillae on well-preserved specimens;
crura long. L.!ur., Eu.(Sicily).

CaucaseIla MOISSEEV, 1934, p. 187 [ORhynehondla
trigon~lIa ROTHPLETZ, 1886, p. 154; 00). Tri­
angular, flattened anteriorly, with many sharp
costae, no perceptible fold; beak small, incurved,
well-developed planareas. Crura septifer. U.!ur.,
Eu.(Alps-S.USSR).--FIG. 487,2. °C. trigon~lIa

(ROTHPLETZ), Switz.; 2a,b, brach.v., ant. views,
Xl (679).

Crurirhynchia DAGlS, 1961, p. 96 roC. kiparisotla~;

00). Medium-sized, transversely oval; multi­
costate throughout; beak low. Ridgelike median
septum; crura arising from oblique septa, more
or less fused with socket bases. U.Trias.(Nor.­
?Rha~t.), USSR(Caucasus)-IC.Eu.--FIG. 481,1.
°C. kiparosotla~, USSR (Caucasus) ; la,b, brach.v.,
lat. views, Xl; le-i, ser. transv. secs., X2.5
(211 ).

Gnathorhynchia BUCKMAN, 1918, p. 29 [ORhyn­
chon~lIa liostraea BUCKMAN, 1886, p. 217; 00).
Like Holeorhynehia but triangular in outline.
Dorsal septum strong; crura septifer. [Doubtfully
separable from Holeorhynehia.) !ur.(Bajoe.-Cal­
lOti.), Eu.-USA(Calif.).--FIG. 481,6. °G. lio­
straea (BUCKMAN), Eng.; 6a,b, brach.v., lat. views,
X4 (229).

Holcorhynchia BUCKMAN, 1918, p. 28 [ORhyn­
chon~lIa standish~nsis BUCKMAN, 1901, p. 245;
00). Small, sui.-,;rcular, depressed, posteriorly
sulcate, with many fine costae anteriorly after long
smooth stage; beak small, hypothyridid. U.Trias.­
L. !ur. (Plimsbaeh. - Toare.) , Eu.· Asia (Anatolia­
]apan).--FIG. 481,2. °H. standish~nsis (BUCK­
MAN), Eng.; 2a,b, brach.v., ant. views, Xl (138).

OmoloneIla MOISSEEV, 1936, p. 39 [°0. omolon~n­

sis; 00). Medium-sized, smooth, with few faint
costae anteriorly; shell wall very thick. Ventral
median ridge; short dorsal septum and septalium;
crura arising on strong septa. U.Trias., Sib.-Eu.
(Alps)-N.Am.(Alaska).--FIG. 481,5. °0. omo­
lon~nsis, Sib.; 5ap, brach.v., lat. views, Xl (567);
5e, transv. sec., X 2 (567).

SeptocrureIla WISNIEWSKA, 1932, p. 63 [ORhyn­
ehon~lIa Saneta~ Clara~ ROEMER, 1870, p. 247;
00). Small, sulcate, with few rounded costae.
Beak small, upright. Crura short, septifer, sup­
ported by crural plates; dorsal septum a low
ridge. !ur.( Callotl.-Oxford.-?Tithon.), Eu.--FIG.
481,4; 483,1. oS. saneta~clara~ (ROEMER), Pol.;
48 I ,4a,b, brach.v., ant. views, Xl; 483,la-k,
transv. secs. of beak region (ped.v. above), X2
(893).

Sulcirostra COOPER & MUIR-WOOD, 1951, p. 195
[pro Rhynehondlopsis DEGREGORIO, 1930, p. 5
(non VINCENT, 1893; n~e BOSE, 1894») [ORhyn-

2a
Austriellula

.!-_~__s

4c

Nanni rhynchia

4d

FIG. 484. Dimerellidae (Norellinae) (p. H604).

ehon~lIina ugu~nza~ GEMMELLARO, 18761, p.
34; 00). Like Rhynehond/ina but costate.
No septalium; very short median septum
and lateral septa supporting massive hinge plates.
U. Trias. - L. !ur., S.Eu.-IAsia(Anatolia).--FIG.
482,1; 483,2. oS. ugu~nza~ (GEMMELLARO), Sicily;
482,la-e, brach.v., lat., ant. views, Xl (329);
483,2a,b, transv. secs. of beak region (ped.v.
above), X2 (3).

Subfamily NORELLINAE Ager, 1959
[Nordlinae Acu, 1959, p. 330]

Small, mostly smooth shells with small
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3c

) \

3e

30

Peregrinello

FIG. 485. Dimerellidae (Hallorellinae) (1-2),
(Peregrinellinae) (3) (p. H605).

delthy.ria. Crura arcuifer (where known).
M.Trtas.-U.Jur., ?L.Cret.
Nordla BITTNER, 1890, p. 315 [ORhynchondla re­

fractifrons BITTNER, 1890, p. 39 (ICZN, 1961,
Op. 633»). Smooth, subcircular, some shells with
slight plication, sulcate; beak small, incurved.
Dental plates long; no dorsal median septum;
crura arcuifer. M.Trias.-U.Trias., Eu.(Alps).-­
FIG. 484,1. ON. refractifrons (BIITNER), Austria;
la,b, lat., ant. views, X I (76).

Apringia DEGREGORIO, 1886, p. 22 [OA. giuppa;
OD). Like Pisirhynchia but larger, with wider
sulcation, which may be asymmetrical, and less
obvious costae. L./ur.(Toarc.), Eu.--FIG. 484,3.
°A. giuppa, Sicily; 3a-c, brach.v., lat., ant. views,
X I (918).

Austriellula STRAND, 1928, p. 37 [pro Austriella
BITTNER, 1890, p. 314 (non TENISON-WOODS,
1881) ) [0Rhynchonella dilatata SUESS, 1855, p.
29; OD) [=/acobella PATTE, 1926, p. 125 (non
JEANNET, 1908); Austriellina SCHUCHERT & LE­
VENE, 1929, p. 119 (obj.»). Smooth, triangular,
rectimarginate or slightly sulcate; some species
uniplicate. M.Trias.-U.Trias., Eu.(Alps)-SE.Asia.
--FIG. 484,2. °A. dilatata (SUESS), Austria; 2a,b,
brach.v., lat. views, X I (792).

Monticlarella WISNIEWSKA, 1932, p. 55 [ORhyn­
chonella czenstochowiensis ROEMER, 1870, p. 247;
OD). Small, posteriorly sulcate, capillate anteriorly
after smooth stage. Dorsal septum faint; crura
arcuifer. U./ur.(Oxford.-Kimmeridg.), ?L.Cret.,
Eu.--FIG. 483,3; 484,4. OM. czenstochoU/iensis
(ROEMER), Pol.; 483,3a-f, transv. sees. of beak re­
gion (ped.v. above), X2 (893); 484,4a,b, brach.
v., lat. views, X I; 484,4c,d, brach.v. int., ped.v.
int., X6 (893).

Nannirhynchia BUCKMAN, 1918, p. 67 [ON. sub­
pygmaea; OD). Minute, globose; sulcate, with
median uniplication; fold well marked, finely
capillate, with few rounded costae anteriorly, very
fine spines; beak massive, incurved, foramen small.
No median septum; crura arcuifer. L./ur.(Toarc.)­
M./ur.(Bajoc.), Eu.--FIG. 484,6. N. pygmaea
(MORRIS), Eng.; 6a,b, brach.v., ant. views, XIO
(Ager, n).

Pisirhynchia BUCKMAN, 1918, p. 28 [ORhynehonella
pisoides ZITTEL, 1869, p. 129; OD). Small,
globose, sulcate, ventral fold low, with few
rounded costae after long smooth stage; no urn­
bonal callosities. L./ur., S.Eu.--FIG. 484,7. 0p.
pisoides (ZITTEL), Italy; 7a,b, brach.v., ant. views,
X3 (938).

Rectirhynchia BUCKMAN, 1918, p. 74 [ORhyn­
chonella lopensis MOORE, 1855, p. 114; OD].
Minute, smooth, depressed; sulcate, with strong
ventral fold; straight hinge line. Beak large, hypo­
thyridid. M./ur.( Baioe.) , Eu.--FIG. 484,5. OR.
lopensis (MOORE), Eng.; 5a,b, brach.v., perl.v.

views, X4 (229).
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Moisseievio

30

3b
Rimirhynchopsis

FIG. 486. Wellerellidae (Cirpinae) (p. H606­
H608).

and with certain Paleozoic genera such as
Plagiorhyncha of the Silurian.]. ?Dev.,M.
Jur.-L.Cret.
PeregrineUa OEHLERT, 1887, p. 1305 [·T. pere­

grina VON BUCH, 1835, p. 73 (non SCHLOTHEIM,
1813, =·Terebratula multicarinata LAMARCK,
1819, p. 253); OD). Large, circular, biconvex,
rectimarginate, with many strong costae; beak
massive, incurved. Hinge plates wide, flat; dental
plates oblique, short, teeth small; crura long, close
together; septum long. L.Cret.(Valangin.-Hau­
terilJ.) , Eu.(Alps-Carpathians) ·Calif.--FIG. 485,
3. ·P. multicarinata (LAMARCK), Fr.; 3a, brach.v.
view, X I (907); 3b-e, serial transv. sees., X I
(934).

Family WELLERELLIDAE Likharev
in Rzhonsnitskaya, 1956

[Wdlcrcllidac LIKHAREV in RZHONSNITSKAYA. 1956, p. 125]

Uniplicate, no septalium or cardinal proc­
ess, entire hinge plates; dorsal septum and
dental plates variously developed (694). L.
Carb.-V.Cret.

Subfamily WELLERELLINAE Likharev in
Rzhonsnitskaya, 1958

[See p. H590, prepared by HERTA SCHMIDT)

Subfamily CIRPINAE Ager, n. subfam.

Multicostate, hinge plates fused; dorsal
median septum usually very much reduced;
beak generally small and incurved, with

Subfamily PEREGRINELLINAE Ager, n. subfam.

Large, coarsely costate dimerellids,
pentameroid-like in appearance. Dental
plates much reduced or absent; crura raduli­
fer in form, but set very close together
throughout their length and arising directly
from swollen ventral edge of dorsal median
septum (mergifer type). [Though at pres­
ent including only one Cretaceous genus,
there are unde~..:ribed forms both in the
Cretaceous and the Jurassic, which indicate
a connection with the Rhynchonellininae

Subfamily HALORELLINAE Ager, D. subfam.

Large, with wide, straight hinge line, rec­
timarginate or nearly so, commonly with
opposite sulci, may be asymmetrical; high
hypothyridid beak. Dental plates widely
spaced, septum very small or absent; crura
direct prolongations of hinge plates, flat­
tened in plane of commissure (cilifer type).
[This and the next subfamily extend
back at least to the Devonian. Its members
may have lived only in· a restricted geo·
synclinal environment, which would explain
their infrequent appearance in the known
stratigraphical record. The subfamilies may
be the ancestral stock from which most, if
not all, of the other Mesozoic rhynchonellids
evolved.] ?Dev., Trias.
Halorella BITTNER, 1884, p. 107 [·Rhynchonella

amphitoma BRONN, 1832, p. 162; SD HALL &
CLARKE, 1894, p. 832) [=Barzellinia DEGREGORIO,
1930, p. 8 (type, B. primogenita; OD»). Medium·
sized to large, subcircular to laterally oval, wilh
many sharp costae; rectimarginate to slightly uni­
plicate, commonly developing opposite sulci in
each valve, sulci may be asymmetrical; beak sharp,
suberect; aperture elongate. Crura may be un­
usually long; median septum short. [Devonian
fossils from Morocco and Nevada referred to
Halort:lla are doubtful representatives of the
genus in the view of HERTA SCHMIDT.) ?DelJ.,
Morocco - USA (Nev.); Trias., Eu. (Alps)-S.Asia.
USA (Ore.).--FIG. 480,1; 485,2. ·H. amphi­
toma (BRONN), Austria; 480,la-l, serial transv.
sees., X I (Ager, n); 485,2a,b, brach.v., post.
views, Xl (76).

Halorelloidea AGER, 1960, p. 159 [·Halorella recti­
trans BITTNER, 1884, p. 107; OD). Like Halorella
but usually smaller and smooth, or with only few
irregularly developed costae; 2 sharp opposite
sulci well developed or with sharp dorsal fold;
commonly asymmetrical; no median septum. U.
Trias., Eu. (Alps·S. Asia).--FIG. 485,1. ·H.
rectitrons (BITTNER), Austria; 1a,b, brach.v.,
ant. views, Xl (76).
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Prionorhynchio

Solgirello

70

Pseudogibbi rhynchio

FIG. 487. Dimerellidae (Rhynchone1lininae) (2);
Wellerellidae (Cirpinae) (1,3-8) (p. H603, H606­

H607).

well-developed planareas. Deltidial plates
thick and distinctive; crura prefa1cifer
(where known). Trias.-U./ur.
Cirpa DEGREGORIO, 1930, p. 40 [-Rhynchont:lla

(C.) primititla (probably=R. brisns GEMMELLARO,
1874, p. 77), OD]. Outline subtriangular, rec­
tangular and flattened anteriorly; with low fold,
uniplication, and few strong, sharp costae; beak
small, marked planareas; deltidial plates double.

Hinge plates flat, fused; median septum very
short; crura prefalcifer. L.Jur.(Pli~nsbach.), Eu..
Anatolia.--FIG. 487,7. C. langi AGER, Eng.;
7a,b, brach.v., ant. views, X2 (l).--FIG. 488,2.
C. briuis (GEMMELLARO), Sicily; 2a-k, transv.
sees. at 0.6-2.6 mm. from tip of beak (perl.v.
above), X3.25 (1).

Calcirhynchia BUCKMAN, 1918, p. 30 [-C. calcaria;
OD]. Small; with wide uniplication, low fold
and many sharp costae, no posterior smooth
stage; beak small, incurved. Crura prcfalcifcr.
L.Jur.(Hmang.), Eu.--FIG. 487,1. -C. calcaria,
Eng.; brach.v. view, Xl (138).

Caucasorhynchia DAGlS, 1963, p. 63 [-C. ku~n~nsis;

FIG. 488. Wellerellidae (Cirpinae) (p. H606·
H607).
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OD). Medium-sized, subcircular to pentagonal
in outline, biconvex, low uniplication and fold;
many blunt costae throughout growth, branching
anteriorly. Ridgelike median septum; hinge plates
flat, almost fused; prefalcifer crura, lateral urn·
bonal cavities very narrow. U.Trias.( Nor.-Rhaet.),
USSR(Caucasus).--FIG. 486,2. -C. kuenensis;
2a,b, brach.v., ant. views, X I (212a).

EuxineUa MOISSEEV, 1936, p. 41 [-E. iatirgtJantaen­
sis; OD). Globose, flattened anteriorly, with
strong uniplication, .no distinct fold, multicostate;
beak massive. Septalium absent; dorsal median
septum hardly visible; crura ?prefalcifer. Trias.,
Asia(Sib.)-N.Am.(W.Can.).--FtG. 487,5; 488,
3. -E. iatirgtJantaensis; 487,5a,b, brach.v., ant.
views, Xl (567); 488,3a-h, transv. sees. of beak
region (ped.v. above), enlarged (567).

Hagabirhynchia JEFFERIES, 1961, p. 5 [-H. arabiea;
OD). Small, sulcate to uniplicate, strong costae.
Beak massive with weak ventral septum. Hinge
plates separate but no true septalium; low per·
sistent dorsal median septum; crura prefalcifer.
U.Trias.(Nor.), Arabia.--FIG. 489,1. -H. ara­
biea, Oman; la,b, brach.v., ant. views, X2.5;
le-i, transv. sees. beak region (ped.v. above),
X5 (437).

Moisseievia DAGIS, 1963, p. 46 [-M. moisseievi;
OD). Subpentagonal to transversely elliptical,
very small beak, strongly uniplicate; costae main­
ly confined ·to fold, lateral areas smooth. Well­
developed pedicle collar and double deltidial
plates; fused hinge plates, no dorsal median sep­
tum, prefalcifer crura. U.Trias.( Nor.-Rhaet.) ,
USSR(Caucasus).--FIG. 486,1. -M. moisseievi;
la,b, brach.v., ant. views, Xl (212a).

Prionorhynchia BUCKMAN, 1918, p. 62 [-Tere­
bratula serrata SOWERBY, 1825, p. 168; OD). Me­
dium-sized to large, without interarea but plan­
areas well developed; rectimarginate or uniplicate;
costae strong, sharp; beak very small, incurved;
deltidial plates narrow, thick. Dorsal septum very
short; crura prefalcifer. L./ur., Eu.-Anatolia-Indo­
China- ?Timor.--FIG. 487,4; 488,1. -P. !errata
(SOWERBY), Eng.; 487,4a,b, brach.v., lat. views,
X I; 488,la-h, transv. sees. at 0.4-2.0 mm. from
tip of beak (ped.v. above), X2.5 (I).

Pseudogibbirhynchia AGER, 1962, p. 108 [-Rhyn­
ehonella Moorei DAVIDSON, 1852, p. 82; OD).
Small, globose, brachial valve flattened posteriorly;
low uniplication, multicostate. Very short median
septum, strengthened deltidial plates, prefalcifer
crura. L./ur., Eu.--FIG. 487,8. -P. moorei
(DAVIDSON), Eng.; 8a-e, brach.v., lat., ant. views,
X2 (I).

Rimirhynchopsis DAGIS, 1963, p. 71 [-R. triadieus;
OD). Medium-sized, laterally ovate, small beak,
strong deltidial plates; strongly uniplicate, low
fold; many fine capillae posteriorly, strong costae
anteriorly. Shell thick, umbonal cavities small;
low massive median septum and septalium, mas­
sive teeth and denticula, flat hinge plates, prefalci-

1b

Ie (1)

,

Hagabirhynehia
li

FIG. 489. Wellerellidae (Cirpinae) (p. H607).

fer crura. U.Trias.(Nor.-Rhaet.), USSR(Caucasus).
--FIG. 486,3. -R. triadieus; 3a,b, brach.v.,
ant. views, Xl (212a).

Robinsonella MOISSEEV, 1936, p. 45 [-R. mastakan­
ensis; OD). Triangular, depressed, with strong
uniplication and many sharp costae, no smooth
stage; beak small, incurved. Septalium absent;
median ridge in ventral valve; dorsal septum
massive. Trias., Sib.--FIG. 487,3. -R. mastakan­
ensis; 3a,b, brach.v., ant. views, Xl (567).

Salgirella MOISSEEV, 1936, p. 48 [-Rhynehondla
albertii OPPEL, 1861, p. 546; OD). Medium-sized,
uniplicate, with acute apical angle and very strong,
sharp costae, no anterior flattening; beak small,
incurved; deltidial plates double; median septum
short. [Possibly a synonym of Cirpa, but it can­
not be confirmed that the Siberian form, on
which the genus was founded, is the same as
OPPEL'S.) L./ur., Eu.-Sib.--FIG. 487,6. S. albertii
(OPPEL), Ger.; 6a,b, brach.v., ant. views, Ger.;
X I (928).

Squamirhynchia BUCKMAN, 1918, p. 63 [-Tere­
bratula triplieata squamiplex QUENSTEDT, 1871,
p. 72; OD). Depressed, brachial valve nearly flat,
with low uniplication and fold, strong branching
costae, and no smooth stage; beak strong, upright,
with large foramen. Low persistent septum, shal-
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Locunosello

8b

FIG. 490. Wellerellidae (Lacunosellinae) (p. H608­
H609).

low septalium; crura prefalcifer, concave dorsally,
at distal ends, double deltidial plates. L.]ur.
(Sinemur.-L.Pliensbach.) , Eu.--FIG. 500,6. ·S.
squamiplex (QUENSTEDT), Ger.; brach.v. view, Xl
(651) .

Trigonirhynchella DAGIS, 1963, p. 41 [nom. subst.
pro Trigonirhynchia DAGIS, 1961, p. 94 (non
COOPER, 1942)] [·Trigonirhynchia trigona DAGIS,
1961, p. 95; 00]. Triangular, small acute beak,
no interarea; smooth posteriorly, with few sharp
costae anteriorly. Divergent dental plates, no
pedicle collar, ridgelike median septum, prefalci­
fer crura. V.Trias.(Nor.), USSR(Caucasus)-?Eu.
(Alps).--FIG. 486,4. ·T. trigona; 4a,b, brach.
v., ant. views, Xl (212a).

Subfamily LACUNOSEllINAE Smirnova, 1963
[Lacunosdlinae SMlRNOVA. 1963. p. 15]

Usually small, multicostate, commonly
asymmetrical, characterized mainly by ab­
sence or very slight development of dorsal

median septum and septalium, and presence
of falcifer or calcarifer crura. L./ur.-U.Cret.
Lacunosella WISNIEWSKA, 1932, p. 30 [.Rhyn-

chonella arolica OPPEL, 1866, p. 294; 00].
Medium-sized, subtriangular, with few strong
costae commonly branching, in some shells asym­
metrical, crura falcifer. No dorsal septum or sep­
talium; teeth strong. V.Jur.(Ox/ord.-Tithon.), ?L.
Cret., Eu.--FIG. 490,8.•L. arolica (OPPEL),
Pol.; Ba,b, brach.v., ant. views, Xl (893).
[Whether this is the same species as first inade­
quately figured by HEER (1864) is doubtful.]

Bodrakella MOISSEEV, 1936, p. 47 [·Rhynchonella
bodrakensis MOISSEEV, 1934, p. 182; 00]. Small,
uniplicate. Dorsal median septum reduced to
ridge. L.]ur., Sib.--FIG. 490,2. ·B. bodrakensis
(MOISSEEV); 2a-c, brach.v., lat., ant. views, X I
(566). [May belong to the Cirpinae.]

Hesperorhynchia WARREN, 1937, p. 2 [·H. superba;
00]. Medium-sized, subtriangular, with mod­
erate uniplication and low fold; costae strong and
few, no smooth stage; beak small, incurved. No
dorsal septum, dental plates short. V.Cret., Can.
--FIG. 490,7. ·H. superba, Sask.; 7a,b, brach.v.,
ant. views, Xl (936).

Kallirhynchia BUCKMAN, 1918, p. 31 [·Rhynchon­
ella concinna var. yaxleyensis DAVIDSON, 1878,
p. 206; 00]. Medium-sized, almost convexi­
planate; well-developed uniplication, flat fold;
multicostate after short posterior smooth stage;
beak hypothyridid, suberect. Dorsal septum short,
low; crura long, calcarifer to ?falcifer. Jur.
(Bathon.-'!CallotJ.), Eu.-India-?Japan-USA(Calif.).
--FIG. 479,1; 490,5. ·K. yaxleyensis (DAVID­
SON), Eng.; 479,1, part of long. sec. through beak
region, brach.v. on right, enlarged (576); 490,
5a,b, brach.v., ant. views, Xl (576).

Orbirhynchia PETTITT, 1954, p. 29 [·0. orbignyi;
00]. Biconvex, with low arcuate uniplication
and very slight dorsal fold, which may be asym-
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FIG. 491. Wellerellidae (Lacunosellinae) (p. H608­

H609).
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Rhynchonello

FIG. 492. Rhynchonellidae (Rhynchonellinae) (p. H610-H611).

metrical; with many rounded costae, smooth pos­
teriorly; beak small, crura falcifer. Dorsal median
septum and septalium absent. Cr~t.(Alb.-S~non.),

NW.Eu.--FIG. 490,1; 491,1. ·0. orbignyi, Eng.;
490,1a,b, brach.v., ant. views, Xl; 491,1a-n,
transv. secs. of beak region (ped.v. above), X 3
(639).

Rhyncbonelloidella MUIR-WOOD, 1936, p. 49
[·Rhynehon~lla lIarians var. smithi DAVIDSON.
1878, p. 213; aD]. Medium-sized, uniplication
strong, dorsal fold low, with many sharp costae;
beak small, massive, incurved. Dental plates long;
dorsal septum short; crura calcarifer. M.lur.-U.
lur., NW.Eu.--FIG. 479,2; 490,6. ·R. smithi
(DAVIDSON), Eng.; 479,2a-j, transv. secs. of beak
region (ped.v. above), 2d, showing crural base

(eb) and 2i showing crura (cr), X2 (579); 490,
6a,b, brach.v., lat. views, Xl (579).

Stolmorbynchia BUCKMAN, 1918, p. 46 [·S. stoli­
dota; 00]. Very variable in size and shape, uni­
plicate, may be asymmetrical; few sharp costae
developed anteriorly; beak small, suberect. Dorsal
septum feeble or absent; muscle scars impressed;
crura falcifer. [Genus probably requires subdivi­
sion and needs confirmation of occurrence.] L.
lur., ?L.Cr~t., Eu.-N.A£r.-India.--FIG. 490,3.
·S. stolidota, Eng.; 3a,b, brach.v. (mold) and
ant views, Xl (138).

Tburmannella LEIDHOLD, 1920, p. 357 [·T~~­

bratula Thurmanni VOLTZ, 1833, p. 172; aD].
Medium-sized, almost convexiplanate; with strong
uniplication and slight fold, many costae, smooth
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posteriorly. Crura falcifer, strongly curved ven.
trally, distal points directed toward c:ach other
and almost meeting. U.Jur.(Oxford.), Eu.--FIG.
490,4. ·T. thurmanni (VOLTz), Eng.; 4a,b, lat.,
ant. views, XI (229).

Family RHYNCHONELLIDAE Gray,
1848

[Rhynchonellidae GUY, 1848, p. 4381

Shell without prominent median septum
in brachial valve and none in pedicle valve;
crura comparatively short, cardinal process
absent; anterior margin of valves rectimar.
ginate or uniplicate (3, 810). Trias.-U.Cret.

Subfamily RHYNCHONELLINAE Gray, 1848
[nom. I,.nsl. GILL, 1871, p. 25 (_x Rhynchonellidae GIAY,

1848, p. 438) I
Shell form cynocephalous, with strong,

sharp dorsal folds and uniplications; long
smooth stages posteriorly, only few costae
anteriorly; crura radulifer. Trias.-U./ur.

It has often been suggested that cyna­
cephalous rhynchonellids are polyphyletic,
homeomorphic end forms. This is difficult
to prove or disprove, but the group seems
to constitute a continuous stock, with no
significant differences between its members.
It ranges from the Triassic to the type-genus
of the family at the end of the Jurassic and
does not depart far from the main stock
(4).
Rhynchondla FISCHER, 1809, p. 35 [·R. loxiae;
00) [=Eurhynchonella LEIDHOLD, 1920, p. 352
(obj.»). Small to medium in size, triangular;
dorsal fold high, ventral sulcus somewhat Bat·
tened: few sharp costae anteriorly; beak small,
incurved. Dental plates strong, septalium shal·
low, dorsal septum short; crura radulifer. [The
so·called capillae of this genus are probably just
a matter of the preservation of the fibrous shell
at the type locality of the type-species.) U.Jur.
(Volg./Portland.), Eu.--FIG. 492,1. ·R. loxiae,
USSR(near Moscow); Ia'c, brach.v., lat., ant.
views, X4; Id-l, transv. sees. at 1.5-2.5 mm. from
tip of beak, ped.v. above, X4.6 (2).

Costirhynchia BUCKMAN, 1918, p. 39 [·C. costi·
gera; 00). Small, globose, with high fold and
few costae: small beak with slitlike foramen.
Median septum long. M.Jur.(Bajoc.), Eu.--FIG.
492,4. ·C. costigera, Eng.; 4a,b, brach.v. (mold)
and ant. views, XI (136).

Homocorhynchia BUCKMAN, 1918, p. 36 [·Tere·
bratula acuta J. SOWERBY, 1816, p. 115 (non J. DE

C. SOWERBY, 1825); 00). Small to medium in
size, with high, sharp dorsal fold and few sharp
costae anteriorly: beak small, incurved. Dorsal
septum short; crura fairly long, radulifer; dorsal
muscle-scars anterior. ?Trias., Eu.(Alps); L.Jur.·
M.Jur., Eu.-W.N.Am.--FIG. 492,3. ·H. acuta

Aconthorhynchio
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FIG, 493, Rhynchonellidae (Acanthothyridinae)
(p. H611).
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(J. SOWERBY), Fr.; 3a-c, ant., brach.v., lat. views,
Xl (1).

Ivanoviella MAKRIDIN, 1955, p. 83 [-Rhynchonella
alemanica ROLLlER, 1917, p. 151] [=Jvanoviella
MAKRIDIN, 1955, p. 83 (nom. van.)]. Like
Homoeorhynchia, but with mme costae which de­
velop earlier. Massive spoon-shaped crura. V.Jur.
(Callov.-Oxford.) , Eu.-Asia.--FIG. 492,2. -I.
alemanica (ROLLlER), Fr.; 2a,b, brach.v., ant.
views, Xl (377).

Subfamily ACANTHOTIIYRIDINAE Schuchert,
1913

[nom. correct. ACER, herein (pro Acanthothyrinac SCHUCH­
ERT, 1913, p. 400) (name based on junior synonym of
Acanlholhiris, here retained in accordance with Zoo1. Codc,

1961, Art. 40) 1
Mesozoic rhynchonellids having only

spinosity (may be incipient) in common.
[A very doubtful grouping.] M./ur.-U./ur.
Acanthothiris n'ORBIGNY, 1850, p. 323 [-Anomia
spinosa LINNE, 1788, p. 3346; SD BUCKMAN &
WALKER, 1889, p. 50] [=Acanthothyris PAETEL,
1875, p. 1 (nom. van.)]. Globose, uniplicate,
with low dorsal fold; many bifurcating costae,
not smooth posteriorly, spinose throughout; beak
small, incurved. Dorsal septum ridgelike; crura
radulifer. M.Jur.( Bajoc.-Bathon.} , Eu.-Asia.-­
FIG. 493,1. -A. spinosa (LINNE), Eng.; la,b, brach.
v., lat. views, Xl (136); le-j, serial transv. sees.,
X4 (Ager, n).

Acanthorhynchia BUCKMAN, 1918, p. 69 [-Aean­
thothyris panaeanthina BUCKMAN & WALKER,
1889, p. 53; OD]. Medium-sized, biconvex or
very slightly uniplicate, without fold; capillate,
spinose; beak sharp, suberect. Dorsal septum short,
feeble; crura falcifer. Jur.( Bajoe.-Portland.} , Eu.­
N.Afr.-India.--FIG. 493,3. -A. panaeanthina
(BUCKMAN & WALKER), Eng.; 3a,b, brach.v., ant.
views, Xl (229).

Granulirhynchia BUCKMAN, 1918, p. 64 [-Rhyn­
chonella granulata UPTON, 1905, p. 83; OD].
Wide, depressed, with low, wide fold and many
sharp costae covered with fine granules; beak'
fairly strong, suberect, foramen rimmed. Dorsal
septum strong; dorsal muscle-scars broad. M.Jur.
(Bajoe.) , Eu.--FIG. 493,2. -G. granulata (Up­
TON), Eng.; 2a,b, brach.v., ant. views, Xl (935).

Subfamily TETRARHYNCHIINAE Ager,
n.subfam.

Multicostate, some with short smooth
stage posteriorly, uniplicate, with moderate
dorsal fold; beak small, usually incurved;
delthyrium usually small, foramen not
rimmed. Crura radulifer, usually in form of
simple hooks. [These are "ordinary-looking"
rhynchonellids, as generally understood, and
as such constitute the bulk and probably the
main stock of the Mesozoic forms.] U.
Trias.-L.Cret.

Tetrarhynchia BUCKMAN, 1918, p. 41 [-Terebratula
tetracdra SOWERBY, 1812, p. 191 =Tetrarhynehia
tetrahedra (SOWERBY) (nom. correct., AGER,
1956, p. 7); OD]. Medium-sized, laterally ex­
panded, subtriangular, with many fairly sharp
costae, short smooth stage posteriorly; beak small,
incurved. Median septum short, septalium deep;

Cymotorhynchio

90
FIG. 494. RhyncMndlidae (Tetrarhynchiinae) (p.

H611-H614).
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FIG. 495. Rhynchonellidae (Tetrarhynchiinae) (p.
H612, H614).

crura radulifer. /ur.( Sinemur.-Bajoc.} , Eu.-N.Am.
(NW.Can.).--FIG. 494,4; 496,1. -T. tetrahedra
(SOWERBY), Eng.; 494,4a,b, brach.v., ant. views,
X I; 496,la-k, transv. sees. of beak region (ped.v.
above), X 1.75 (I).

Burmirhynchia BUCKMAN, 1918, p. 49 [-B. gutta;
00). Medium-sized, globose; with slight uni­
plication, indistinct fold, and many rounded
costae; beak massive, hypothyridid. Dental plates
divergent; median septum strong. M./ur.( Bathon.­
Callov.} , Eu.-Somaliland - M.East - India - Burma­
China - ?]apan - ?Australia. -- FIG. 494,3. -B.
gutta, Burma; 3a,b, brach.v. mold and ant.
views, X I (138).

Cryptorhynchia BUCKMAN, 1918, p. 66 [-Rhyn­
chonella pulcherrima KITCHIN, 1900, p. 52; 00).
Small, uniplicate, dorsal fold moderate; ornament
reticulate; beak sharp, suberect. Teeth and sockets
projecting well into brachial valve, having ap­
pearance of lateral septa; no septalium; crura
radulifer, bladelike, converging ventrally. M.Jur.
(Bathon.), Eu.-India-N.Z. -- FIG. 494,1. -C.
pulcherrima (KITCHIN), Cutch; la,b, brach.v.,
ant. views, XI (478).

Cuneirhynchia BUCKMAN, 1918, p. 35 [-Rhyn­
chonella dalmasi DUMORTIER, 1869, p. 331; 00).
Small, depressed, uniplicate, convexi-planate or
convexi-concave; pronounced smooth stage with
few blunt costae anteriorly; beak small, upright.
Hinge plates massive, dorsal septum long and
low. ?Trias. , Eu.(Alps); L./ur.(Sinemur.-Pliens­
bach.), Eu.-Anatolia.--FIG. 494,2. -C. dalmasi
(DUMORTIER), Fr.; 2a,b, brach.v., ant. views, X I
(916).

Cymatorhynchia BUCKMAN, 1918, p. 53 [-Rhyn-

chonella cymatophorina BUCKMAN, 1910, p. 105
(=R. cymatophora BUCKMAN, 1895, non ROTH­
PLETZ, 1886); 00). Medium-sized to large, with
strong dorsal fold and uniplication; many sharp
costae, no smooth stage; beak small, hypothyridid.
Dorsal septum strong; no septalium; crura raduli­
fer. M./ur.( Bajoc.} , Eu.--FIG. 494,9. -C. cy­
matophorina (BUCKMAN), Eng.; 9a,b, brach.v.,
lat. views, X I (229).

Formosarhynchia SEIFERT, 1963, p. 177 [-F. for­
mosa; 00). Like Cymatorhynchia but dorsal
valve less inflated posteriorly and definite sep­
talium present. M./ur.( Bajoc.}, Eu.--FIG. 495,1.
-F. formosa, Ger.; la,b, brach.v., ant. views, XI
(735a).

Gibbirhynchia BUCKMAN, 1918, p. 43 [-G. gibbosa;
00). Small, globose, with strong uniplication,
multicostate; beak small, incurved, with 2 deep,
narrow muscle impressions. Crura short, raduli­
fer. L./ur. (Sinemur.-Toarc.), Eu.-Anatolia-Iran.
--FIG. 494,6. -G. gibbosa, Eng.; 6a,b, brach.v.,
lat. views, X2 (905a).

Goniorhynchia BUCKMAN, 1918, p. 52 [-G.goniaea;
00). Medium-sized, wide; with strong uniplica­
tion and dorsal fold; many strong, sharp costae;
not smooth posteriorly; beak small, suberect. Dor­
sal septum weak; crura radulifer; with much in­
ternal secondary thickening. M./ur.( Bathon.), Eu.
--FIG. 494,7. -G. goniaea, Eng., 7a,b, brach.v.,
ant. views, X I (909).

Grandirhynchia BUCKMAN, 1918, p. 40 [-G. grandis;
00). Large, laterally expanded, uniplicate; with
few strong blunt costae and pronounced smooth
stage posteriorly; beak large, suberect, sharp beak
ridges. Very deep septalium, long median sep­
tum; crura long, radulifer. L./ur.(Pliensbach.} ,
G. Brit. - Green!. -- FIG. 479,3; 497,11. -G.
grandis, Scot.; 479,3a, transv. sec. 4.5 mm. from

::;:; ,,8 118
Ie ~

1·8 1h~~,~~0
FIG. 496. Rhynchonellidae (Tetrarhynchiinae) (p.

H611-H612).
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tip of beak (ped.v. above), X2; 479,3b, part of
brach.v. in same sec. showing septalial plates (s),
X7; 497,lla,b, lat., ant. views, Xl (1).

Isjumindina MAKRIDIN, 1960, p. 254 [.Rhyn­
chon~lla puudoduorata ROLLIER, 1917, p. 139;
aD) [=ls;umind/a MAKRIDIN, 1955, p. 85

(nom. nud.) (type, "Rhynchonella decorata
VON BUGH" does not exist»). Large, globose,
uniplicate, thick-shelled. Dorsal septum support­
ing septalium; crura short. [Insufficiently known;
probably a synonym of one of the other genera
listed herein.) U.Jur.(Oxford.), Eu.-S.USSR.--

lIb
Grondirhynchio

Russirhynchio

FIG. 497. Rhynchonelliuae (Tetrarhynchiinae) (p. H612, H6l4).
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FIG. 494,8. ·1. pseudodecorata (ROLLIER), Ger.;
brach.v. view, X2 (626).

Kolhidaella MOISSEEV, 1939, p. 189 [·K. kolhid­
aensis; 00] [=Gagriella MOISSEEV, 1939, p. 183
(type, G. abhasiaensis)]. Large, pentagonal, strong­
ly folded and uniplicate, strong costae. [Insuffi­
ciently known; may be close to Lacunosella.] L.
Cret., USSR(Caucasus).--FIG. 494,5. ·K. kol­
hidaensis; oblique brach.v. view, Xl (627).

Kutchirhynchia BUCKMAN, 1918, p. 54 [·Rhyn­
chonella concinna var. kutchensis KITCHIN, 1900,
p. 48; 00]. Medium-sized, globose, with strong
uniplication and dorsal fold; no smooth stage,
many costae; beak short, suberect. Dental plates
very long, dorsal septum strong but short. [Pos­
sibly a synonym of Cymatorhynchia.] M.lur.
(Bathon.), Eu.-India.--FIG. 497,8. ·K. kutchen­
sis (KITCHIN), Cutch; 8a,b, brach.v., ant. views,
Xl (478).

Microrhynchia MUIR-WOOD, 1952, p. 124 [·M.
barnackensis; 00]. Small, globose, with fine cos­
tae anteriorly; uniplicate (may be asymmetrical),
fold ill-defined; beak slightly incurved. Well­
developed dorsal septum, no septalium; crura cal­
carifer. M.Jur., Eu.--FIG. 497,4. ·M. barnacken­
sis, Eng.; 4a,b, brach.v., ant. views, X4.5 (582).

Mosqudla MAKRIDIN, 1955, p. 6 [·Terebratula
oxoptychia FISCHER, 1843, p. 118; 00]. Like
Russirhynchia, but with more costae, septum
joined to hinge plates by callous thickening, crura
thin and bladelike. U.lur.(Volg.), USSR.--FIG.
497,10. ·M. oxoptychia (FISCHER); lOa,b, ped.v.,
lat. views, Xl (694).

Piarorhynchia BUCKMAN, 1918, p. 34 [·Rhynchonel­
la lineata var. radstockiensis DAVIDSON, 1878, p.
210; 00] [=Tropiorhynchia BUCKMAN, 1918].
Medium-sized, globose to depressed, equivalved,
uniplicate, dorsal fold low; pronounced smooth
stage posteriorly, rounded costae anteriorly; beak
small, incurved. Dorsal septum massive; crura
radulifer; with thick horizontal hinge plates.
U.Trias., Eu.(Alps)-W.Can.; L.lur., Eu.-N.Afr.
--FIG. 497,2. ·P. radstockiensis (DAVIDSON),
Eng.; 2a,b, lat., ant. views, Xl (229).

Quadratirhynchia BUCKMAN, 1918, p. 42 [.Q.
quadrata; 00]. Medium-sized to large; strong,
wide uniplieation, with many, very sharp costae;
beak small, incurved. Pedicle collar present; me­
dian septum very short; crura radulifer. L.lur.
(U.Pliensbach.), W.Eu.--FIG. 497,6. • Q. quad­
rata, Eng.; 6a,b, brach.v., ant. views, Xl (1).

Rhynchonelloidea BUCKMAN, 1918, p. 38 [·Rhyn­
chonella ruthenensis REYNEs, 1868, p. 101; 00].
Medium-sized, with strong dorsal fold and uni­
plication; few fairly sharp costae after smooth
stage; beak small but clear and erect. Dorsal sep­
tum strong, short; crura radulifer, distally con­
cave. [Perhaps attributable to the Rhynchonelli­
nae.] L.lur.-M.lur., Eu.--FIG. 497,1. ·R. ruth­
enensis (REYNES), Fr.; la,b, brach.v., ant. views,
Xl (136).

Robustirhynchia SEIFERT, 1963, p. 174 [·Tere-

bratula Ehningensis QUENSTEDT, 1857, p. 497;
00]. Like Goniorhynchia but very wide, with
wide uniplication and thinner shell. U.lur.
(Callov.), Eu.--FIG. 495,2. ·R. ehningensis
(QUENSTEDT), Ger.; 2a,b, brach.v., ant. views,
Xl (735a).

Rudirhynchia BUCKMAN, 1918, p. 44 [·R. rudis;
00]. Small, subtriangular, uniplicate, dorsal
fold low, with few strong, fairly sharp costae,
smooth posteriorly; beak strong, sharp, projecting,
slightly incurved. Dorsal septum and septalium
strong; crura radulifer. L.lur.(Pliensbach.}, Eu.
--FIG. 497,5. ·R. rudis, Eng.; 5a,b, brach.v.,
lat. views, X2 (1).

Russirhynchia BUCKMAN, 1918, p. 52 [·Rhynchon­
ella fischeri ROUILLIER, 1847, p. 394; 00]. Me­
dium-sized to large, globose, with strong unipli­
cation, dorsal fold, and many very strong costae;
beak short, suberect. Dorsal septum strong; crura
radulifer; with much internal secondary thick­
ening. U.lur.(Kimmeridg.-Volg.), Eu.(USSR-W.
Eu.).--FIG. 497,12. ·R. fischer; (ROUILLIER);
12a,b, ant., post. views, Xl (929).

Sakawairhynchia TOKUYAMA, 1957. p. 126 [·S.
tokomboensis; 00]. Small, subpentagonal, with
strong uniplication and flattened fold, about 10
to 15 subangular costae; beak sharp, upright. Sep­
talium shallow, with median projection; crura
radulifer. U.Trias.( Carn.), Asia(Japan-Himalayas)­
Eu. (Alps)-N.Am. (W.Can.). -- FIG. 497,7. ·S.
tokomboensis, Japan; 7a,b, brach.v. and lat. views
of into mold, Xl (812).

Scalpellirhynchia MUIR-WOOD, 1936, p. 477 [·Tere­
bratula scalpellum QUENSTEDT, 1851, p. 453; 00].
Small, biconvex, flattened anteriorly, uniplication
low, with costae anteriorly; beak short, erect.
Dorsal septum long, supporting wide septalium;
crura radulifer. L.lur., Eu.--FIG. 497,3. ·S.
scalpellum (QUENSTEDT), Ger.; 3a,b, brach.v.,
ant. vie/Ns, X2 (579).

Somalirhynchia WEIR, 1925, p. 79 [·S. africana;
00]. Large, uniplicate, dorsal fold low, multi­
costate; beak strong, incurved, with small fora­
men, hypothyridid. Dorsal median septum long,
strong; muscle scars well marked; crura radulifer,
enlarged distally. U.lur.( Oxford.), E.Afr.-M.East.
--FIG. 497,9. ·S. africana, Somaliland; 9a,b,
brach.v., ant. views, Xl (577).

Subfamily CYCLOTHYRIDINAE Makridin, 1955
[nom. correct. AGER, herein (pro Cyclothyrisinae MAKIU1>IN,

1955, p. 82)] [Cyclothyridae proposed by PHILLIPS, 184I,'p.
55. for Epithyris and Hypothyris is not an available family

group name under Article lie of the International Code]

Multicostate, rarely with posterior smooth
area; beak massive, with hypothyridid,
rimmed foramen (i.e., deltidial plates pro­
duced into short tube around pedicle). Dor­
sal median septum usually very much re­
duced or absent, septalium lacking; crura
canalifer type. Characteristically strongly
costate, some shells with fine capillae pos-
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Cyclothyris

80

Copillirhynchio

FIG. 498. Rhynchonel1idae (Cyclothyridinae) (p. H616·H617).
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FIG. 499. Rhynchonellidae (Cyclothyridinae) (p. H617).

teriorly passing into costae anteriorly; may
be asymmetrical. L.Jur.-U.Cret.
Cyclothyris M'CoY, 1844, p. 103 [OTerebratula

latissima J. DE C. SOWERBY, 1829, index (=oT.
lata J. DE C. SOWERBY, 1825, p. 165) (non J.
SOWERBY, 1815), p. 227; 00]. Large, wide, de­
pressed, with low arcuate uniplication, commonly
asymmetrical with many fine costae, may be
capillate posteriorly; beak erect. Dorsal septum
very short or absent. eret.( Apt.-Cenoman.), Eu.­
N.Am.--FIG. 498,7. °C. latissima (}. DE C.
SOWERBY), Eng.; 7a,b, brach.v., ant. views, Xl,
XO.7 (229); 7c-g, serial transv. sees., X2 (629).

Bdbekella MOISSEEV, 1939 [0B. airgulensis; 00].
Globose, subtriangular, uniplicate, without distinct
fold, multicostate, lacking smooth stage; beak
massive, erect. Strong teeth and denticula; sep­
tum may be absent. Cret., USSR(Crimea-Caucasus­
C.Asia)-?W.Eu.--FIG. 498,1. °B. airgulensis;
1a-c, brach.v., lat., ant. views, Xl (925).

Bihendulirhynchia MUIR-WOOD, 1935, p. 104 [OB.
alra; 00]. Small, smooth and sulcate posteriorly,
uniplicate anteriorly, with low fold and about 10

costae; beak erect, hypothyridid. Pedicle collar
supported by septum; dorsal septum short and
low; no septalium; crura short, radulifer. V.lur.
(L. Kimmeridg.), Somaliland.--FIG. 498,2. °B.
alra; 2a,b, brach.v., ant. views, Xl (577).

Blochmannella LEIDHOLD, 1920, p. 356 [0Rhyn­
chonella Friereni BRANCO, 1879, p. 128; 00].
Like Septaliphoria but with long, strong median
septum and well-marked muscle scars. M.Jur.
(Bajoc.), Eu.--FIG. 498,4. °B. Iriereni (BRAN­
co), Gel.; 4a,b, ped.v. int., brach.v. int., X2
(503).

Burrirhynchia OWEN, 1962, p. 58 [ORhynchonella
leightonensis LAMPLUGH & WALKER, 1903, p. 261;
00]. Like Cretirhynchia but for disjunct delll­
dial plates, thinner hinge plates and weaker me­
dian septum. L.Cret.(Apt.-Alb.), Eu.--FIG. 498,
5. °B.leightonensis (LAMPLUGH & WALKER), Eng.;
5a,b, brach.v., ant. views, Xl (923).

Capillirhynchia BUCKMAN, 1918, p. 58 [ORhyn­
chonella wrighti DAVIDSON, 1852, p. 69; 00].
Large, globose, uniplicate, with low fold; capillae
all over shell, strong sharp costae anteriorly; beak
strong, suberect. lur.( Bajoc.-Callotl.) , Eu.-N.Am.

© 2009 University of Kansas Paleontological Institute



Rhynchonellida-Mesozoic-Cenozoic Rhynchonellacea H617
(Calif.).--FIG. 498,13. *C. wrighti (DAVID­
SON), Eng.; brach.v. view, Xl (229).

Cardinirhynchia BUCKMAN, 1918, p. 74 [*Tere­
bratula acuticosta ZIETEN, 1830, p. 58; OD]. Wide,
hinge line nearly straight; multicostate; with in­
cipient uniplication; broad beak with large fora­
men; deltidial plates narrow. M.Jur.( Bajoc.­
?Bathon.), Eu.--FIG. 498,6. *C. acuticosta
(ZIETEN), Ger.; 6a-c, brach.v., lat., ant~ views,
Xl (937).

Cretirhynchia PETTITT, 1950, p. 1 [*Terebratula
plicatilis J. SOWERBY, 1816, p. 37; OD]. Biconvex,
uniplicate, dorsal fold low; smooth or with many
low, round costae; beak short. Large teeth; low
median septum, no septalium. [Probably requires
division.] U.Cret., NW.Eu.--FIG. 498,10. *C.
plicatilis (SOWERBY), Eng.; 10a,b, brach.v., ant.
views, Xl (639).

Curtirhynchia BUCKMAN, 1918, p. 36 [*Rhynchon­
ella oolitica DAVIDSON, 1852, p. 81; OD]. Small,
uniplicate, with low dorsal fold; blunt costae an­
teriorly, smooth posteriorly; beak sharp, sub­
erect, hypothyridid. Dorsal septum, no septalium,
pedicle collar supported by short septum; crura
radulifer, distally concave. M.Jur.(Bajoc.) , NW.
Eu.--FIG. 498,3. *C. oolitica (DAVIDSON), Eng.;
3a,b, brach.v., ant. views, Xl (229).

Daghanirhynchia MUIR-WOOD, 1935, p. 82 [*D. dag­
haniensis; OD]. Medium in size, uniplicate, with
distinct dorsal fold, costae few; beak acute, in­
curved. Dental plates strong, dorsal septum weak;
divided hinge plates united by thin lamella an­
teriorly; crura nearly horizontal. U.Jur.( Callov.) ,
E.Afr.--FIG. 498,8. *D. daghaniensis, Br.
Somaliland; 8a,b, brach.v., lat. views, Xl; 8c,
transv. sec. showing accessory plate (ac) uniting
hinge plates (h), inner socket ridge (isr), tooth
(t) in socket (s), and dental plates (d), enlarged
(577).

Flabel1irhynchia BUCKMAN, 1918, p. 65 [*Rhyn­
chonella lycettii DAVIDSON, 1852, p. 65; OD]. Wide,
depressed, with low fold and many strong, sharp
costae; anterior margin thickened; beak strong,
with large foramen. Dorsal septum feeble. M.Jur.
(Bajoc.) , Eu.-N.Am.(Calif.).--FIG. 498,9. *F.
lycettii (DAVIDSON), Eng.; 9a,b, brach.v., ant.
views, Xl (229).

Furcirhynchia BUCKMAN, 1918, p. 59 [*F. furcata;
OD] [=Lineirhynchia BUCKMAN, 1918 (type,
Lineirllynchia cotteswoldiae (UPTON), 1899, p.
129)]. Small to medium-sized, depressed to cyno­
cephalous; .capillate posteriorly, with few strong,
sharp costae anteriorly; beak strong, upright, with
large oval foramen. Dorsal median septum long;
crura radulifer. U.Trias.-L.Jur., Eu.-W.Canada.
--FIG. 498,12. *F. furcata, Eng.; l2a,b, brach.v.,
ant. views, X2 (1).

Globirhynchia BUCKMAN, 1918, p. 48 [*Rhyncllon­
ella subobsoleta DAVIDSON, 1852, p. 91; OD].
Small to medium-sized, globose; with arcuate
uniplication and low dorsal fold; many sharp
costae, no smooth stage; beak massive, suberect,

hypothyridid. Dorsal septum long and low; no
septalium; dorsal muscle scars linear; crura raduli­
fer, hooked dorsally. M.Jur.( Bajoc.) , NW.Eu.­
USA (Calif.).--FIG. 499,2. *G. subobsoleta
(DAVIDSON), Eng.; 2a,b, brach.v., ant. views, Xl
(229); 2c-j, serial transv. sees., X4 (Ager, n).

Lamellaerhynchia BURRI, 1953, p. 274 [*Terebratula
rostnformis ROEMER, 1836, p. 40 (=T. multi­
form is ROEMER, 1839, partim); OD]. Medium­
sized, multicostate; uniplicate, rectimarginate, or
asymmetrical; beak strong, projecting, suberect.
Dorsal septum ridgelike; crura distally concave.
[Possibly a synonym of Belbekella.] L.Cret.(U.
Valangin.-Barrem.) , W.Eu.-N.Am.(Tex.).--FIG.
498,11. *L. rostriformis (ROEMER), Ger.; 11a,b,
brach.v., ant. views, Xl; 11c, transv. sec. of beak
region, X2.4 (138).

Lepidorhynchia BURRI, 1956, p. 689 [*L. dicho­
toma; OD]. Medium-sized, biconvex, with many
fine branching costae; rectimarginate or slightly
uniplicate, sulcus in both valves; beak high, with
large foramen. Dental plates poorly developed;
median septum a low ridge. L.Cret.(U.Hauteriv.),
?U.Cret.(Cenoman.), Eu.--FIG. 499,1. *L.
dicllotoma, Switz.; la,b, brach.v., ant. views, X2;
lc-f, transv. sees. of beak region, X4 (138).

Malwirhynchia CHiPLONKER, 1938, p. 306 [*M.
transversalis; OD]. Small, low uniplication and
ill-defined fold; many fine costae, bifurcating an­
teriorly. Beak short, suberect, with large fora­
men. Weak dorsal septum, crura ?calcarifer. ?L.
Cret. (Alb.), U. Cret. (Cenoman.), India.--PIG.
500,1. *M. transversalis, India; brach.v. view, Xl
(911).

Maxillirhynchia BUCKMAN, 1918, p. 55 [*M. im­
plicata; OD]. Small; low rectangular fold and
uniplication after short early sulcate stage. Capil­
late throughout, strong costae anteriorly. Beak
sharp, incurved, hypothyridid. [Doubtfully in­
cluded here.] L.Jur.(Pliensbacll.-Toarc.) , Eu.-­
FIG. 500,9. *M. implicata, Eng.; 9a-c, brach.v., lat.,
ant. views, X3 (Ager, n).

Parvirhynchia BUCKMAN, 1918 [*Rhynchonella
parvula EUDES-DESLONGCHAMPS, 1862; p. 29; OD].
Small, depressed, with low fold and uniplication;
few blunt costae, capillate throughout; beak strong,
erect. Dorsal septum low; crura ?calcarifer. Jur.
(Bajoc.-Oxford.), Eu.-Japan.--FIG. 500,4.. *P.
parvula (EUDES-DESLONGCHAMPS), Eng.; 4a,b,
brach.v., lat. views, X2 (229).

Plicarostrum BURRI, 1953, p. 281 [*P. hauteriviense;
OD]. Medium-sized, with many sharp costae;
cynocephalous, nearly convexiplanate; beak pro­
jecting. Thick dental plates almost fused with
shell wall; median septum a low ridge, arising
late; crura distally concave. L.Cret.(Hauteriv.) ,
Eu.--FIG. 500,2. *P. hauteriviense, Switz.; 2a,b,
brach.v., lat. views, Xl (138).

Praecyclothyris MAKRIDIN, 1955, p. 84 [*Rhyncho­
nella moeschi donetziana MAKRIDIN, 1952; OD].
Like Septaliphoria but with a flared rim inside
the foramen. U.Jur.( CallotJ.-Kimmeridg.) , USSR-
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?W.Eu.--FIG. 500,8. op. moeschi dont:tziana
(MAKRIDIN); 8a,b, brach.v., ant. views, Xl (694).

Ptilorhynchia CRICKMAY, 1933, p. 877 [Op. plumas­
ensis; OD]. Medium-sized, triangular, subglobose;
uniplication strong, with blunt costae anteriorly
after long smooth stage; beak small, upright, hypo­
thyridid. Dental plates divergent. U.Jur.(?Kim­
meridg.), USA (Calif.).--FIG. 500,3. op. pluma­
sensis; 3a,b, brach.v., ant. view, Xl (915a).

Ptyctorhynchia BUCKMAN, 1918, p. 47 [ORhyn_
chonella pentaptycta BUCKMAN, 1910, p. 103;
OD]. Small, globose, with low wide uniplication
and fold; few very strong costae anteriorly; beak
small, suberect; foramen hypothyridid, slightly
rimmed. M.Jur.( Bajoc.) , Eu.--FIG. 500,5. •P.
pentaptycta (BUCKMAN), Eng.; 5a,b, brach.v., lat.
views, Xl (229).

Rhactorhynchia BUCKMAN, 1918, p. 50 [OR. rhac/a;

10c

Plicorostrum 2b
20

1
Molwirhynchio

90

Rhoctorhynchio
Maxi II j rhynch io Sphenorhynchio

FIG. 5UU. Wellerellidae (Cirpinae) (6); Rhynchonellidae (Cyclothyridinae) (1-5, 7-12) (p. H607·H608,
H617-H619).

50 5b
Ptyctorhynchio
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Family SEPTIRHYNCHIIDAE
Muir-Wood & Cooper, 1951

[Seplirhynchiida< MUlR·WooD I< COOPER, 1951. p. 5)

Unusually large, pentameroid in appear­
ance, with cardinal process in dorsal valve
and median septum in ventral valve (577,
926). V.fur.
Septirhynchia MUIR-WOOD, 1935, p. 106 [-Rhyn­
chonella azaisi COTTREAU, 1924, p. 581; OD].
Thick-shelled, with many strong, subangular
costae, fold low. Long ventral median septum

FIG. 501. Rhynchonellidae (Cyclothyridinae) (p.
H619).

Trichorhynchia BUCKMAN, 1918, p. 58 [-Rhyn­
chonella deslongchampsii DAVIDSON, 1852, p. 253;
OD]. Large, with wide uniplication, strong flat­
tened dorsal fold, many fine costae; beak massive.
[Possibly belongs to Tetrarhynchiinae.] Jur.
(Pliensbach.-Bajoc.) , NW.Eu.--FIG. 501,4. -T.
deslongchampsii (DAVIDSON), Fr.; 4a.b. lat., ant.
views, X I (229).

OD]. Medium-sized to large, globose, with feeble,
commonly asymmetrical dorsal fold and many
strong, sharp costae; beak strong, slightly incurved,
hypothyridid. Dorsal septum strong; crura raduli­
fer; muscle scars expanded. [An important, long­
ranging genus that may need subdivision.] ?L.Jur.,
SE. Asia; M.Jur. (Bajoc.), ?U.Jur. (Kimmeridg.),
Eu.-N. Afr.-?E. Afr.-India-N. Am.--FIG. 500,10.
-R. rhacta, Eng.; 10a-c, brach.v., lat., ant. views,
Xl (138).

Rimirhynchia BUCKMAN, 1918, p. 60 [-R. rimosi­
formis BUCKMAN, 1918, p. 60=-Rhynchonella
anglica ROLLlER, 1917, p. 92; OD]. Like Furci­
rhynchia (to which it is closely related) but very
globose, with massive incurved beak. L.Jur.
(Sinemur.-L.Pliensbach.), W.Eu.-W.Canada.-­
FIG. 500,11. -R. anglica (ROLLlER), Eng.; 11a,b,
brach.v., lat. views, X2 (I).

Septaliphoria LEIDHOLD, 1921, p. 354 [-Rhyncho­
nella arduennensis OPPEL, 1857, p. 608 (=R. in­
constans D'ORBIGNY, 1850, p. 24, non SOWERBY,
1821); OD]. Medium-sized to large, uniplicate,
commonly asymmetrical, costate; strong, high
beak with large hypothyridid foramen. Septalium
supported by short median septum; crura strong,
concave dorsally. U.Jur.(Oxford.)-?L.Cret.(Val­
angin.) , Eu.-?E.Afr.--FIG. 500,7. -S. ardtlen­
nensis (OPPEL), Ger.; 7a, brach.v. view, Xl; 7b,
ped.v. int., X2 (503).

Sphenorhynchia BUCKMAN, 1918, p. 30 [-Tere­
bratula plicatella J. DE C. SOWERBY, 1825, p. 167;
OD]. Medium-sized to large, globose, wedge­
shaped; with arcuate uniplication, dorsal fold
raised in some shells, with many sharp costae;
beak small, massive, suberect. Dorsal septum
strong. [Doubtfully included here.] Jur.( Bajoc.­
Callov.), Eu.-?Asia(Afghan.).--FIG. 500,12. -S.
plicatella 0. DE C. SOWERBY), Eng.; 12a,b, brach.
v., ant. views, X I (229).

Stiirhynchia BUCKMAN, 1918, p. 68 [-Rhyncho­
nella dorsetensis DAVIDSON, 1884, p. 177; OD].
Small to medium-sized, depressed, uniplicate, with
many fine dichotomizing capillae, no costae; beak
small, sharp. Dental plates short; dorsal septum
feeble. M.Jur.(.Bajoc.), ?U.Jur.(Kimmeridg.). Eu.
--FIG. 501,1. -S. dorsetensis (DAVIDSON), Eng.;
brach.v. view, X2 (229).

Suiaella MOISSEEV, 1956, p. 20 [-So weberi; OD].
Like Belbekella but smaller, with brachial valve
ress convex than pedicle, and crura less curved.
L. Cret.(Barrem.), USSR (Crimea-Caucasus).-­
FIG. 501,3. ·S. web"i; 3a-c, brach.v., lat., ant.
views, X 1.5 (925).

Sulcirhynchia BURRI, 1953, p. 271 [-Rhynchonella
valangiensis DELoRIOL, 1864, p. 442; OD]. Me­
dium-sized, with many sharp costae, slight sulcus
in median fold; beak projecting. Median septum
soon reduced to low ridge; crura radulifer, slight­
ly concave distally. L.Cret.(U.Valangin.-?L.Apt.),
Eu.--FIG. 501,2. -S. valangiensis (DELoRtOL),
Switz.; 2a,h, brach.v., lat. views, Xl; 2c,
diagram. ant. view (brach.v. above), X I (138).
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\ ,

Septi rhynchio

FIG. 502. Septirhynchiidae (p. H619-H620)f

and strong dental plates; dorsal median septum
low; small knoblike cardinal process; long raduli­
fer crura. Jur.( CallotJ.-Kimmeridg.) , E.Afr.-W.
Asia(Sinai).--FIG. 502,1. S. pulchra MUIR­
WOOD & COOPER, Abyssinia; 1a,b, brach.v. int.,
ped.v. int., X 1.3 (926).

Family AUSTRIRHYNCHIIDAE Ager,
1959

[Austrirhynchiidae ACER, 1959, p. 325)

Shell extremely expanded laterally, with
cardinal process and dorsal denticula (3).
[Perhaps should be classed as subfamily of
Dimerellidae.] Trias.

Austrirhynchio

Cryptoporo

FIG. 503. Austrirhynchiidae (1); Cryptoporidae
(2) (p. H620, H622).
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FIG. 504. Austrirhynchiidae (p. H620).

Austrirhynchia AGER, 1959, p. 325 [·Terebratula
cornigera SCHAFHAUTL, 1851, p. 407; 00). Small,
triangular, anterolateral angles considerably ex­
tended; with short, wide uniplication, multicos­
tate, well-developed planareas; beak incurved, with
large hypothyridid foramen. Dorsal septum very
short, with bilobed cardinal process, dorsal den­
ticula present; crura radulifer. U.Trias.(Carn.­
Rhaet.), Eu.(Alps).--FIG. 503,1; 504,1. ·A.
cornigera (SCHAFHAUTL), Austria; 503,la,b, brach.
v., ant. views, Xl (933); 504,la-m, transv. sees.
of beak region, 0.3-1.2 mm. from tip of beak
(perl.v. above), X3.7 (3).

Family CRYPTOPORIDAE Muir-Wood,
1955

[CrYPloporidae MUIR·WOOD, 1955, p. 76]

Large deltoid foramen slightly restricted
by elongate, triangular, elevated deltidial
plates; crura long, maniculifer, continuous
with socket ridges; median septum elevated;
cardinal process a lobate thickening between
socket ridges; single pair of nephridia (193,
583). Eoc.-Rec.
Cryptopora JEFFREYS, 1869, p. 136 [·Atretia
gnomon JEFFREYS, 1876, p. 251; OD (M»)
[=Atretia JEFFREYS, 1870, p. 421 (type, A;
gnomon JEFFREYS, 1876, p. 251); Mannia DAVID­
SON, 1874, p. 156 (type, M. nysti; 00, M);Neatre­
tia FISCHER & OEHLERT, 1891, p. 122 (obi.»)·
Subtrigonal, rectimarginate to broadly sulcate,
smooth. Beak moderately long, nearly straight;
deltidial plates rudimentary, disjunct. Thickened
plate elevated above /Ioor in apex of pedicle valve.
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FIG. 505. Basiliolidae (Basiliolinae) (1-5, 7), (Aphelesiinae) (6), (Aetheiinae) (8-9) (p. H622-H623).
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FIG. 506. Basiliolidae (Aphelesiinae) (p. H622­
H623).

Small bilobed cardinal process; median septum
rising anteriorly in brachial valve. Eoc.-Rec., Eu.­
N. Am. - At!. - Afr.-Australia.--FIG. 503,2. "C.
gnomon (JEFFREYS), Rec., off E.USA(Mass.);
2a-c, ped.v., lat., ant. views, X6; 2d, post. ped.v.
int., X8; 2e, brach.v. int., slightly oblique, X8
(193).

Family BASll..IOLIDAE Cooper, 1959
[Basiliolidae COOPER, 1959, p. 25]

Smooth or semicostate; conjunct deltidial
plates and small auriculate foramen; well­
developed pedicle collar; broad falcifer crura
supported by outer hinge plates or socket
ridges; median septum in brachial valve
reduced to ridge or absent (193). Cret.-Rec.

Subfamily BASn.IOLINAE Cooper, 1959
[Basiliolinae COOPER, 1959, p. 25]

Brachial valve with crura attached to
broad outer hinge plates, no median septum
(193). Eoc.-Rec.
Basiliola DALL, 1908, p. 442 ["Hemithyris beecheri

DALL, 1895, p. 717; 00] [=Basiola THOMSON,
1915, p. 390 (nom. null.); Neohemithyris YABE
& HATAI, 1934, p. 587 (type, Rhynchonella lucida
GOULD, 1861, p. 323; 00)]. Subpentagonal uni­
plicate, smooth. Inconspicuous fold in strongly
convex brachial valve. Beak small, foramen sub­
mesothyridid. Uniplieation in pedicle valve fitting
into re-entrant in brachial valve. Strong complex
pedicle collar; long crescentic faIcifer crura. Plio.­
Rec., Japan-Indon.-Pac.--FIG. 505,1. "B. beech­
eri (DALL), Rec., off Hawaii; 1a,b, brach.v. view,
ped.v. int., X2; 1c,d, lat., ant. views, Xl; Ie,
oblique view brach.v. into showing crura, X4
(193).

Eohemithiris HERTLEIN & GRANT, 1944, p. 55 ["E.
alexi; 00] [=Eohemithyris COOPER, 1959, p. 30
(nom. van.)]. Like Basiliola but more nearly equi­
valve and without elaborate pedicle collar. Eoc.-

Rec., N.Am.-Fiji-Australia.--FIG. 505,3. "E.
alexi, Eoc., USA(Calif.); 3a-d, ped.v., brach.v.,
lat., ant. views, X2 (193).

Neorhynchia THOMSON, 1915, p. 388 ["Hemithyris
strebeli DALL, 1908, p. 441; 00]. Pentagonal,
deeply suIcate, smooth. Beak short, hypothyridid.
Short crura. Rec., Pac.--FIG. 505,2. "N. strebeli
(DALL); 2a-d, ped.v., brach.v., lat., ant. views,
X2; 2e, ped.v. int., X4; 2/, oblique view brach.
v. int., X4 (193).

Probolarina COOPER, 1959, p. 37 ["Rhynchonella
holmesii DALL, 1903, p. 1536; 00]. Subpenta­
gonal to subtrigonal, uniplicate, costate anteriorly.
Beak long, pointed, nearly straight; foramen hypo­
thyridid to submesothyridid. Strong pedicle col­
lar and dental plates. Crura scimitar-like. Eoc.,
N.Am.--FIG. 505,5. "P. holmesii (DALL), USA
(N.Car.); 5a, brach.v. view, X3; 5b,c, lat., ant.
views, X2; 5d, ped.v. int., X4; 5e, oblique view
brach.v. int., X6 (193).

Rhytirhynchia COOPER, 1957, p. 8 ["Hemithyris
sladeni DALL, 1910, p. 440; 00). Like Basiliola
but costate anteriorly; dental plates much re­
duced. Plio.-Rec., Pac.-Ind.O.--FIG. 505,4. "R.
sladeni (DALL), Rec., Ind.O.; 4a-c, brach.v., lat.,
ant. views (lectotype), Xl; 4d, ped.v. into (lecto­
type), X3; 4e, oblique view brach.v. int., X4
(193).

Streptaria COOPER, 1959, p. 38 ["Terebratula de­
buchii MICHELOTTI, 1938, p. 4; 00]. Pentagonal,
sharply uniplicate, asymmetrical; may be faintly
costate anteriorly. Beak short, foramen rimmed,
dental plates reduced; pedicle collar poorly de­
veloped. Eoc.-Mio., Eu.-N.Afr.-Cuba.--FIG. 505,
7. "S. debuchii (MICHELOTTI), M.Mio., Italy
(Sicily); 7a-c, brach.v., lat., ant. views, X2 (193).

Subfamily APHELESllNAE Cooper, 1959
[ApheJesiinae COOPER, 1959, p. 41]

Crura attached directly to side of socket
ridge; brachial valve with thick median
ridge (193). Eoc.-Plio.
Aphelesia COOPER, 1959, p. 41 ["Anomia bipartita

BROCCRI, 1814, p. 469; 00]. Subtrigonal to sub­
pentagonal, uniplicate, smooth, with incipient
costae anteriorly; beak elongated, hypothyridid,
foramen rimmed; no septalium. Eoc.-Plio., Medit.
--FIG. 505,6; 506,1. "A. bipartita (BROCCHI),
Plio., Italy(Sicily); 505,6a-c, brach.v., lat., ant.
views, Xl; 505,6d,e, perl.v. int., brach.v. int.,

Aetheio

FIG. 507. Basiliolidae (Aetheiinae) (p. H623).
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FIG. 508. Hemithyrididae (p. H623-H624).

X2 (193); 506,la-e, transv. sees. of beak region
(ped.v. above), X 1.8 (193).

Subfamily AETHEDNAE Cooper, 1959
[Ae.heiinae COO'ER. 1959. p. 42J

With minute foramen, concave deltidial
plates, dental plates reduced to obsolete,
inner hinge plates thick (193). Cret.-Mio.
Aetheia THOMSON, 1915, p. 389 [OWaldheimia(?}
sinuata HUTTON, 1873, p. 36 (=?Terebratula
gualteri MORRIS, 1850, p. 329); OD] [=Thom­
sonica COSSMANN, 1920, p. 137 (obj.)]. Elongate­
oval to triangular, uniplicate, smooth; beak small,
erect, submesothyridid. Hinge teeth thick, at­
tached to valve wall; deltidial plates conjunct;
no dental plates; median septum short, stout; in­
ner hinge plates filling intercrural space; cardinal
process small, crura very long. U.Cret.-Mio., N.Z.
--FIG. 505,9; 507,1. °A. gualteri (MORRIS),
Mio.; 505,9a-c, brach.v., lat., ant. views, X I; 505,
9d, ped.v. int., X2; 505,ge, oblique view brach.v.
int., X4 (193); 507,1, brach.v. view, Xl (810).

Patagorhynchia ALLAN, 1938, p. 199 [ORhyncho­
nella patagonica VON IHERING, 1903, p. 334; OD].
Subcircular to subpentagonal, uniplicate; finely
costate with strong growth lines anteriorly; beak
small, nearly straight, submesothyridid. Eoc., S.
Am.--FIG. 505,8. 0p. patagonica (VON IHER­
ING), Arg.; 8a-c, brach.v., lat., ant. views, Xl;
8d, brach.v. ilit., Xl (193).

Family HEMITHYRIDIDAE
Rzhonsnitskaya, 1956

[nom. 'ransl. ~t CO"~(t. ACE•• herein (t'x Hc:mithyrinac
RZHONSNlTSKAYA, 1956. p. 126; based on jr. obj. syn. of

Hrmithiris D·OUIGNY. 1847) I

With strong, slender, curved radulifer
crura attached to small outer hinge plates
by their posterodorsal face or to thick socket
ridges; crura radulifer, distally pointed and
horizontally flattened (193). Eoc.-Rec.
Hemithiris D'ORBIGNY, 1847, p. 342 [0Anomia

psittacea GMELIN, 1790, p. 3348; SD D'ORBIGNY,
1847, p. 342] [=Hemithyris BRONN, 1848, p.
246 (obj.)]. Trigonal, uniplicate, finely costate
with intermediate striae. Beak long, suberect,
hypothyridid; ventral median ridge posteriorly,
low dorsal median ridge. Mio.-Rec., N.Hemis.-­
FIG. 508,la-c. °H. psittacea (GMELlN), Rec., off
Alaska; la-c, brach.v., lat., ant. views, Xl (193).
--FIG. 508,Jd,e. H. woodwardi (DAVIDSON),
Rec., off Japan; Id,e, ped.v. int., brach.v. int.,
X3, X4 (193).

Notosaria COOPER, 1959, p. 48 [OTet.bratula nigri­
cans SOWERBY, 1846, p. 91; OD]. Subpentagonal,
uniplicate, dorsal fold low; finely costate, growth
lines anteriorly; beak nearly straight to suberect;
large hypothyridid foramen, deltidial plates dis­
junct; low dorsal median ridge. Mio.-Rec., Eu.­
N.Z.-S.Ind.O.(Kerguelen Is.).--FIG. 508,2. ON.

4e Plicirhynchio 4d
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3e Grammetaria

Sphenarina

FIG. 509. Frieleiidae (p. H624-H625).

nigricans (SOWERBY), Rec., N.Z.; 2a-c, brach.v.,
lat., ant. views, X I; 2d,e, ped.v. int., brach.v. int.,
X2, X4 (193).

Plicirhynchia ALLAN, 1947, p. 493 [-Rhynchont:lla
I plicigera VON IHERING, 1897, p. 270; 00]. Sub­

trigonal to subpentagonal, uniplicate; striate pos­
teriorly, costate anteriorly; beak long, acute; large
hypothyridid foramen; deltidial plates thick and
conjunct; thick bilobed cardinal process; small
dorsal median ridge. Eoc., S.Am.(Arg.)-?Antarctic.
--FIG. 508,4. -P. plicigera (VON IHERING), Arg.;
4a, brach.v. view, X2; 4b,c, lat., ant. views, XI;
4d,e, ped.v. int., brach.v. int., X2, X4 (193).

Tegulorhynchia CHAPMAN & CRESPIN, 1923, p. 175
[-Rhynchont:lla squamosa HUTTON, 1873, p. 37;
00]. Trigonal to subpentagonal, uniplicate, dor­
sal fold low; costate and lamellose, some shells
with hollow spines; beak long, upright; foramen
large, hypothyridid; deltidial plates usually con­
junct; crura short; dorsal median septum short,
low. Oligo.-Rec., Australia-Pac.O.--FIG. 508,
3a-c. -T. squamosa (HUTTON), Mio., N.Z.; 3a-c.
brach.v., lat., ant. views, Xl (193).--FIG. 508,
3d-e. T. doederleni (DAVIDSON), Mio. or Plio.•
Okinawa; 3d,e, ped.v. int., brach.v. int., X4
(193 ).

Family FRIELEnDAE Cooper, 1959
[Frideiidae COOPER, 1959, p. 53] [=Hispanirhynchiidae

COOPER, 1959, p. 59]

Usually capillate to costellate, triangular;
dental plates strong, spinulifer crura short
and straight, septalium small. (Cooper, 1959,
emended.) [Includes the family Hispani­
rhynchiidae (193) since its specified char­
acters correspond entirely with those of this
family.] ?Eoc., ?Mio., Plio.-Rec.
Frieleia DALL, 1895, p. 713 [-F. hal/i, p. 714; 00].
Elongate, oval to subtrigonal; shell thin, rec­
timarginate to ligate, smooth to faintly costate;
beak short, nearly straight to suberect, hypothy­
ridid, deltidial plates thick, disjunct, with long
divergent crura, long slender dorsal median sep­
tum supporting short septalium; inner hinge
plates strongly developed. ?Mio., Rt:e.• W.USA-N.
Pac.--FIG. 509,1. -F. hal/i. Rec., N.Pac.; 1a-c,
brach.v., lat., ant. views, Xl; 1d,e, ped.v. int.,
brach.v. int., X4, X6 (193).

Compsothyris JACKSON, 1918, p. 188 [-Rhyncho­
nt:lla racovitzae JOUBIN, 1901, p. 5; 00]. Trigonal,
broad gentle uniplication, dorsal fold incon­
spicuous, with fine radial striae; hypothyridid;
ridgelike dorsal septum supporting small septal­
ium. Rec., Antarctic.--FIG. 509,2. -c. racovitzae
(JOUBIN); 2a, brach.v. view, X2; 2b,c, lat., ant.
views, Xl; 2d,e, ped.v. int., brach.v. int., X4
(193 ).

Grammetaria COOPER, 1959, p. 58 [-Hemithyris
bartschi DALL, 1920, p. 289; 00]. Elongate tri­
gonal, rectimarginate, capillate; beak small, sub­
erect; hypothyridid; deltidial plates auriculate,
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FIG. 510. Erymnariidae (p. H625).

conjunct; crura short; dorsal median ridge stout,
supporting wide septalium. Rec., Pac.--FIG.
509,3. ·G. bartschi (DALL), Phillip.; 30, brach.v.
view, X2; 3b,c, lat., ant. views, XI; 3d,e, ped.v.
int., brach.v. int., X 4 (193).

Hispanirhynchia THOMSO', 1927, p. 159 (·Rhyn­
chonella cornea FISCHER, 1887, p. 171; OD].
Elongate trigonal, rectimarginate to ligate to
slightly uniplicate; fine capillae and with growth
lines, beak short, suberect, with large hypothyridid
foramen, deltidial plates disjunct; crura bladelike,
dorsal median ridge low, thick. ?Eoc., Cuba; Rec.,
N.Atl.-E.Pac.--FIG. 509,4. ·H. cornea (FISCH­
ER), Rec., off Morocco; 4a-c, brach.v., lat., ant.
views, Xl; 4d,e, ped.v. int., brach.v. int., X4,
X6 (193).

Sphenarina COOPER, 1959, p. 62 (·Rhynchonella
sicula SEGUENZA, 1870, p. 461; OD]. Like His­
panirhynchia but lacking dorsal median ridge,
deltidial plates conjunct, auriculate. Plio., Medit.
--FIG. 509,5. ·S. sicula (SEGUENZA), Sicily;
50, brach.v. view, X2; 5b,c, lat., ant. views, Xl
(193).

Family ERYMNARIIDAE Cooper, 1959
[Erymnariidae COOPER, 1959, p. 64]

Shell with septifer crura (193). Eoc.
Erymnaria COOPER, 1959, p. 64 (·Terebraltda poly­

morpha MASSALONGO, 1850, p. 18; OD]. Trigonal
to subpentagonal; uniplicate, some shells asym­
metrical; smooth or irregularly costate anteriorly;
beak short, foramen hypothyridid, deltidial plates
conjunct. Eoc., Medit.-Cuba.--FIG. 510,1. • E.
polymorpha (MASSALONGO), Italy; la,b, brach.v.,
ant. views, X2; lc, lat. view, Xl; ld-g, transv.
sees. of beak reltion (Ded.v. above), X4 (193).

Superfamily
STENOSCISMATACEA

Oehlert, 1887 (1883)
{nom. coruct. MUIR-WOOD, 1955. p. 69 (pro Stcnoscismacca
SHROCK & TWENHOFEL. 1953, p. 317; nom. transl. ~t corru/.
~x Stcnoschismatinac OEHLERT, 1887, p. 1304)] [==Camc:ro­
phoriacca WAACEN, 1883 (nom. transl. GRABAU, 1936, p. 70,
~x Camerophoriinae WA"'CEN, 1883, p. 435)] [Materials for

this superfamily prepared by RICHARD E. GRANT]

Camarophorium in brachial valve; also
typically with spondylium in pedicle valve.
MDev.-U.Perm.

Three morphological terms that pertain
especially to stenoscismatacean shells need
to be noted and explained. These are cama­
rophorium, an elongate large trough-shaped
structure located on a high median septum
duplex in the brachial valve; intercamaro­
phoria1plate, a short, low median septum on
the posterior mid-line of the camarophorium
extending to the underside of the hinge
plate but independent of the septum sup­
porting the camarophorium; and stolidium,
a thin marginal extension of one or both
valves which forms a narrow to broad frill
protruding at a distinct angle to the main
contour of the shell.

Family ATRIBONIIDAE Grant, 1965
[Alriboniidae GRANT, 1965, p. II

Stolidium lacking, costae weak, fine or
absent, spondylium typically sessile in apex,
intercamarophorial plate present or absent.
MDev.-U.Perm.

Subfamily ATRIBONIINAE Grant, 1965
[Alriboniinae GRANT, 1965, p. 29]

Intercamarophorial plate strong, extend­
ing anteriorly beyond undivided hinge plate.
MDev.-L.Perm.
Atribonium GRANT, 1965, p. 37 (·A. simaltlm;

OD]. Small (average length of adults, 8-10 mm.);
outline and profile subtrigonal ; anterior surface
flattened; commissure uniplicate; valve edges over­
lapping slightly along posterior slopes; costae low,
rounded, beginning about mid-length on adults.
Pedicle valve geniculate near anterior margin;
beak nearly straight to suberect; delthyrium con­
stricted by opposite beak and by pair of small
conjunct or nearly conjunct deltidial plates; fora­
men slit-shaped; sulcus broad, shallow; interior
with spondylium sessile near apex in most species,
then elevated on low median septum duplex, ex­
tending from beak about 0.3 length of valve.
Brachial valve more strongly convex than pedicle
valve, anterior margin geniculate, fold commonly
flat, standing above flanks only near anterior mar­
gin; interior with undivided hinge plate bearing
low cardinal boss at apex; camarophorium short,
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FIG. 511. Atriboniidae (Atriboniinae) (p. H625­
H627).

relatively flat longitudinally and transversely,
braced to underside of hinge plate by short inter­
camarophorial plate. M. Dell.(Onondag.}-L. Carbo
(L.Miss.), USA-S.Can.-USSR(Urals).--FIG. 511,
3a-e; 512,2k-s. ·A. simatum, M.Dev., USA(Mich.);
511,3a-e, brach.v., ped.v., lat., ant., brach.v. int.
views, X2 (365); 512,2k-s, ser. transv. sees., X4
(mig. length, 11.5 mm., figures indicate distance
from ped.v. beak in mm.; c, camarophorium; cp,
cardinal process; hp, hinge plate; icp, inter­
camarophorial plate; sp, spondylium); 2k (0.6),
c small swelling on septum, icp clearly duplex;
2/ (0.7), c wider; 2m (0.8), cp higher; 2n (1.0),
cp at max. height; '20 (1.2), hp detached; 2p
(1.5), icp thin, crural bases visible; 2q (1.6), icp
absent; 2r (1.9), crura present; 2s (2.5), crura
absent (365).--FIG. 511,3f-i; 512,2a-i. A.
cooperorum GRANT, M.Dev., USA(Mich.); 511,
3f-i, brach. v., ped.v., lat., ant. views, X2 (365);
512,2a-;, ser. transv. sees., X4 (orig. length, 9.1
mm.; figures and abbrev. as above); 2a (OJ), sp
sessile; 2b (0.5), c and cp visible, sp sessile; 2c
(0.8), sp elevated; 2d (1.1), hp detached, icp sep­
arated; 2e (1.4), dental plates detached; 2f (1.8),
hp small, icp absent; 2g (2.1), hp absent; 2h
(2.5), c wide; 2i (2.9), c wider; 2; (4.2), septal
remnant of sp, c high and narrow, reaching 4.5
mm. from beak (365).

Camerisma GRANT, 1965, p. 63 [·C. pralla; 00]
[=Laellicamera GRABAU, 1936 (nom. nud.)]
[see Psi/ocamara]. Length up to 20 mm.; out­
line oval or subpentagonal; strongly biconvex;
shell walls thick; commissure strongly uniplicate;
costae absent or weak, confined to anterior region;
posterolateral valve edges strongly overlapping.
Pedicle valve with beak thick, blunt, tightly curved
against dorsal umbo, entirely closing delthyrium
and foramen; sulcus shallow, with narrow median
trough or slight flattening; interior with spondy­
lium elevated on low median septum duplex.
Brachial valve more strongly convex than pedicle
valve; fold highly arched, crest bluntly or sharply
ridged, symmetrical or skewed to one side; interior
with large fimbriate cardinal boss at apex of hinge
plate; strong camarophorium curving ventrally on
high median septum duplex, braced to underside of
hinge plate by thick duplex intercamarophorial
plate. Miss., USA (Alaska) ; L.Perm.(Artinsk·},
Yugosl.-USSR.--FIG. 511,2; 512,3. ·C. pralla,
Miss., Alaska; 511,2a-d, brach.v., ped.v., lat.,
ant. views, X I (365); 512,3a-d, ser. transv. sees.,
X2.7 (Olig. length, 15 mm., figures indicate dis­
tance from ped.v. beak in mm.; c, camarophorium;
cp, cardinal process; hp, hinge plate; icp, inter­
camarophorial plate; sp, spondylium); 3a (2.0),
cp low; 3b (2.6); 3c (2.7), c, icp, sp septa all
duplex, with wedged insertion of septa into shell;
3d (3.0), hp thin, crura visible, c slightly thick­
ened at base of septum (365).

Scdenticellula COOPER, 1942, p. 231 [·Camarophoria
hamburgensis WELLER, 1910, p. 500; OD).
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FIG. 512. Atriboniidae (Atriboniinae) (p. H625-H627).

Medium-sized (length of adult, approx. 12 mm.)
flatly to rather strongly biconvex; outline elongate
or transverse; commissure weakly uniplicate;
costae low, narrow, beginning at beaks or in
posterior third of shell, simple, bifurcating or
intercalating; valve edges not overlapping. Pedicle
valve with short beak, nearly straight to suberect;
de1thyrium small, constricted by dorsal beak;
ddtidial plates not observed; foramen small, open;
sulcus shallow, broad; interior with spondylium
sessile in posterior, elevated farther forward on
low median septum. Brachial valve more convex
than pedicle valve; fold low, crest flattened; in­
terior with shallow camarophorium; intercam­
arophorial plate low, thick. L.Miss., USA (111.­
Tex.).--FIG. 511,la-e; 512,i. *S. hamburgensis
(WELLER), Ill.; 511,la-e, brach.v., ped.v., ant.
views, X2 (365); 512,la-o, ser. transv. sees., la-i,
brach.v.; lj-o, ped.v. showing sessile spondylium;
all X2.5 (858).--FIG. 511,ld-h. S. sacra GRANT,
Tex.; ld-h, brach.v., ped.v., lat., ant., post. views,
X2 (365).

Subfamily PSn.OCAMARlNAE Grant, 1965
[Psilocamarinae GliNT, 1965, p. 29]

Intercamarophorial plate absent or rudi­
mentary, hinge plate divided or short. V.
Carb.-V.Perm.
Psilocamara COOPER, 1956, p. 523 [*P. renfroarum;
OD] [=Levieamera GRABAU, 1934 (nom. nud.)]

[see Camerisma]. Small (average length of
adults, 5-7 mm.), smooth to weakly costate; out­
line subpentagonal; commissure strongly unipli­
cate; posterolateral valve edges with little or no
overlap. Pedicle valve with short beak, straight
to slightly incurved; sulcus shallow, some shells
with weak median grove; de1ythrium small, con­
stricted by dorsal beak and pair of small disjunct
de1tidial plates; foramen slit-shaped; interior with
deep spondylium on low median septum duplex.
Brachial valve with high fold sloping smoothly
to flanks, crest bluntly ridged; interior with short
undivided hinge plate; camarophorium gently
curved ventrally; intercamarophorial plate absent.
M.Penn.-L.Perm., USA(Tex.); ?L.Perm., China
(Nantan-Yunnan).--FIG. 513,1; 514,1. *P. ren­
froarum, M.Penn., Tex.; 513,la-e, brach.v., ped.v.,
lat., ant., post. views, X2 (188); 514,la-g, ser.
transv. sees. (figures indicate distance from ped.v.
beak in mm.), la (?); lb (0.3); Ie (0.65); ld
(0.77); Ie (1.0); If (1.2); 19, (1.0); la, lb-f,
19, different specimens, intercamarophorial plate
absent in la, ld, 19; la, X3; lb-f, X2.7; 19,
X3.3 (188, 365).

Camarophorina LIKHAREV, 1934, p. 211 [*Cam­
arophoria antisella BROIL!, 1916, p. 58; OD]. Small
(length, approx. 8 mm.) flatly to rather strongly
biconvex; commissure strongly sulcate; costae
absent or very weak; valve edges not overlapping.
Pedicle valve inflated in umbonal region, profile
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FIG. 513. Atriboniidae (Psilocamarinae) (p. H627­
H629).

flat along crest of fold; beak short, sharp, suberect;
delthyrium small, nearly filled by dorsal beak;
deltidial plates unknown; fold standing above
flanks about 0.7 of distance in front of beak; in­
terior with spondylium elevated on high median
septum duplex. Brachial valve with sulcus dis.
tinctly depressed only near anterior margin; in­
terior with short undivided hinge plate bearing
cardinal boss near apex; camarophorium thick
near apex, edges meeting hinge plate, curving
ventrally on high septum duplex; intercamaro­
phoriaI plate absent. L.Carb., Eng.; V.Perm., Timor.
--FIG. 513,3; 514,3. ·C. antjulia (BROILI), V.
Perm., Timor; 513,3a-d, brach.v., lat., ant., post.
views, X2 (365); 514,3a-g, ser. transv. sees.,
X3.3 (orig. length, 11 mm., figures indicate dis­
tance from ped.v. beak in mm.; c, camarophorium;
cp, cardinal process; hp, hinge plate; jcp, inter­
camarophorial plate; sp, spondylium); 3a (0.8),
c not shown but visible through clear shell, sp
elevated; 3b (1.2), c thick, without jcp, cp and
hp visible; 3c (1.6), jcp absent; 3d (1.8), sp, sep­
tum and plates very thin; 3e (2.6), sp absent, c
with duplex septum; 3/ (3.0), c trough deep; 3g
(3.4), c trough high, pushed onto septum, c
ending 3.9 mm. from beak (365).

Camarophorinella LIKHAREV, 1936, p. 63 [·C. cau­
casica; aD]. Transversely subpentagonal, holo­
costate, with costae simple, bifurcating or inter­
calating; commissure uniplicate; valve edges not
overlapping. Pedicle valve with shallow sulcus
distinct from flanks; beak short; delthyrium, del­
tidial plates and foramen unknown; interior with
deep spondylium; median septum low and thick
near apex, thinner and higher toward anterior
margin. Brachial valve slightly more convex than
pedicle valve; fold low, flat-crested; interior with
hinge plate divided as far back as low cardinal
boss at apex of valve; camarophorium high, curv­
ing ventrally, sides attached to underside of hinge
plate; intercamarophorial plate absent. V.Perm.,
USSR(N.Caucasus).--FIG. 513,2; 514,2. ·C.
callcasica; 513,2a-d, brach.v., ped.v., lat., ant.
views, Xl (518); 514,2a-e, ser. transv. sees.,
X2 (c, camarophorium; cp, cardinal process; hp,
hinge plate; sp, spondylium); 2a, cp visible; 2b,
hp divided, joined to c edges; 2c, 2d, c and sp
detached from shell proximally, hp reduced; 2e, c
and sp thin (518).

Cyrolexis GRANT, 1965, p. 88 [·C. haquej; OD].
Globular (length, 12-14 mm.); commissure uni·
plicate; costae low, rounded, beginning about mid·
length; valve edges abutting at anterior margin,
overlapping broadly on posterior slopes. Pedicle
valve with inflated umbonal region; beak short,
incurved against dorsal umbo, closing delthyrium;
sulcus shallow, beginning far forward; interior
with spondylium sessile in posterior part, anterior­
ly elevated on low median septum duplex. Brachial
valve with fold low, crest flat, elevated only in
anterior third of shell; interior with undivided
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hinge plate; camarophorium curved strongly ven­
trally, posterior edges touching hinge plate; in­
tercamarophorial plate absent or rudimentary. L.
Perm. - U. Perm., USSR (Urals-E. Sib.)-Pak. (Salt
Range.).--FIG. 513,4; 514,4. ·C. haquei, L.
Perm., Pak.; 513,4a-e, brach.v., ped.v., lat., ant.,
post. views, X2; 513,41, transv. sec. 0.5 mm. from
ped.v. beak, X6; 513,4g, profile along mid-line,
X4; 514,4a-;, ser. transv. sees., X2.7 (orig. length,
12.9 mm., figures indicate distance from ped.v.
beak in mm.; e, camarophorium; ep, cardinal
process; hp, hinge plate; iep, intercamarophorial
plate); 4a (0.9), iep absent; 4b (I.l), e edges
meeting hp with thick filling between, ep high;
4e (1.3), iep marked by small dot of shell; 4d
(1.6), e separating from crura; 4e (1.8), e sep­
arate from crura; 41 (1.9), crura thinner, di­
vergent; 4g (2.2), crura near edges of sp, sep­
arated widely; 4h (2.4), wide overlap of valves,
crura absent; 4i (2.8), sp nearly absent; 4; (3.5),
e septum separated from valve floor, wide over­
lap of valve edges, e disappearing at 4.5 mm. (all
365).

Family STENOSCISMATIDAE Oehlert,
1887 (1883)

[nom. transl. et correct. MUIR'WOOD, 1955, p. 91 (ex Steno·
schismatinae OEHLERT, 1887, p. 1304)1 [=Camerophoriidae
WAAGEN, 1883 (nom. transl. GRABAU, 1936, p. 70) (ex Cam·

erophoriinae WAAGEN, 1883, p. 435) I
Outline rhynchonelliform or uncinuli­

form, stolidium incipient, well developed,
or degenerate, camarophorium and spondyl­
ium large, intercamarophorial plate pres­
ent; early representatives small and weakly
costate, late forms typically large, strongly
or completely costate. MDev.-U.Perm.

Subfamily STENOSCISMATINAE Oehlert,
1887 (1883)

[nom. correct. MUIR·WOOD , 1955, p. 91 (pro Stenoschismati·
nae OEHLERT, 1887, p. 1304») £=Camerophoriinae WAAGEN,

1883, p. 435)

Rhynchonelliform, with incipient or well­
developed stolidium, costae beginning in
front of beaks. MDev.-U.Perm.
Stenoscisma CONRAD, 1839, p. 59 [non Stenocisma

HALL, 1847, 1867; nee Stenosehisma HALL &

CLARKE, 1894; Stenoehisma GRABAU & SHIMER,
1907] [·Terebratula sehlotheimi VON BUCH, 1835;
OD] f=Camerophoria KING, 1844 (nom. nud.);
Camerophoria KING, Aug., 1846, p. 89 (obj.);
Camarophoria HERRMANNSEN, Dec., 1846, p. 161
(nom. van.); Stenosehisma OEHLERT, 1887, p.
1309 (nom. van.)]. Small to large (length to 35
mm.) subtrigonal or pentagonal; strongly unipli­
cate; costae on fold, flanks or both, beginning near
beaks or far in front of them, rounded or sharp;
broad stolidium around anterior margins of adults;
posterolateral edges of pedicle valve flattened,
strongly overlapped by edges of brachial valve.

Pedicle valve beak long for genus, nearly straight
to tightly incurved; deltidial plates conjunct or
disjunct; foramen oval, open or completely closed;
sulcus distinctly depressed; interior with large
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FIG. 514. Atriboniidae (Psilocamarinae) (p. H627­
H629).
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spondylium elevated on low median septum du­
plex; weak muscle marks in spondylium; ad­
ductors narrow, median; diductors large, sur­
rounding adductors; adjustors undifferentiated in
apical part of spondylium; gonocoel troughs deep,
transverse, one on each side beginning at anterior

edge of median septum; mantle canals beginning
as mesial pair near origin of gonocoels, bifurcating
toward margins, extending onto stolidium. Brach­
ial valve with high, distinct fold; interior with
broad undivided hinge plate; large, low cardinal
boss at apex, finely fimbriate for diductor muscle

FIG. 515. Stenoscismatidae (Stenoscismatinae) (2, 4), (Torynechinae) (1, 3) (p. H629-H632).
© 2009 University of Kansas Paleontological Institute
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FIG. 516. Stenoscismatidae (Stenoscismatinae) (p.
H629·H631).

2k

Stenoscismo

Coledium

lapping slightly; anterior margins protruding
slightly, indicating incipient or decadent stolidium.
Pedicle valve sharply geniculate near anterior mar­
gin; beak elongate, attenuate, suberect to erect;
deltidial plates small; foramen small, oval; sulcus
depressed below flanks only near front margin;
interior with spondylium on low median septum
duplex; muscle marks weak in spondylium; trans·
verse gonocoel troughs shallow; pattern of mantle
canals as in Stenoscisma. Brachial valve sharply
geniculate in anterior region; fold low, broad, flat­
crested; interior as in Stenoscisma; intercamaro­
phorial plate short, thick, may be buried in callus;
muscle marks and mantle canals as in Stenocisma.
L.Perm.(Leonard.}; USA(Tex.).--FIG. 515,1.
·T. caelatus; la-e, brach.v., lat., ant., lat. int., into
profile views, Xl (365).
[The spondylium-bearing rhynchondlid brachiopods found
in Leonard beds of the Glass Mountains, western Texas,
which now are assigned to the genus Torynechus, were
lirst described and ligured by R. E. KING (1931, p. 112, pI.
35, lig. 6-7), who introduced for them the new genus
Uncinuloides and designated as its type~species a form
named Rhynchonclla Guadalupac SHUMARD (1858, p. 295).
Although the type of SHUMARD'S species has been lost,
other specimens collected in the Guadalupe Mountains from
the Capitan Limestone, the source of R. guadalupa~, possess
Wcllcrclla-like dental plates instead of a spondylium in
the pedicle valve. Clearly, they are not the same as shells
which KING named Undnuloidcs guadalup~nsis (SHUMARD),
one of which was selected by COOPER & GRANT as the holo·
type of Torynechus caelatus. The specific name guada.
lupensis is not the same as guadalupae, and thus argument
might be advanced that the type-species of Torynechus
actually is Uncinuloides guadalt-,pcnsis KING (non guada-
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attachment; crura extending from hinge plate,
bowed distally and ventrally; camarophorium
long, deep, ventrally curved on high median sep­
tum duplex, intercamarophorial plate strong; mus­
cle marks weak on concave surface of camaro­
phorium; anterior adductors small, paired along
mid-line; posterior adductors larger, lateral and
posterior; mantle canals as in opposite valve. L.
Carb., Eu.; V.Perm., cosmop.--FIG. 515,4a·e;
516,1. ·S. schlotheimi (VON BueR), V.Perm., Ger.;
515,4a-e, brach.v., lat., ant., post., lat. into views,
X2 (365); 516,la·i, ser. transv. secs., X2.5
(858).--FIG. 515,41·i. S. venustum (GIRTV),
L.Perm., VSA(Tex.); 4j-h, brach.v., ped.v., lat.
into showing relationships of camarophorium,
spondylium, and crura, X1.5; 4i, brach.v., int.,
X2 (all 365).

Coledium GRANT, 1965, p. 95 [·C. erugatum; OD].
Small, rarely large (average length about 10
mm.); commissure uniplicate; costae few, round·
ed, weak or absent, beginning far forward; valve
edges overlapping at posterior margin; stolidium
narrow and sporadic or absent. Pedicle valve with
beak slightly attenuate, suberect to incurved; delti­
dial plates small and disjunct or absent; foramen
small, rarely closed by incurvature of beak; sui·
cus shallow, beginning far forward; interior with
spondylium on low median septum duplex, rarely
sessile in posterior region. Brachial valve with
fold not sharply raised above flanks; interior with
hinge plate and camarophorium as in Stenoscisma;
intercamarophorial plate short. M.Dev.·Penn.,
USA; Perm., Timor.--FIG. 515,2a-d; 516,2. ·C.
erugatum, V.Miss., Okla.; 515,2a-d, brach.v.,
ped.v., lat., ant. views, X2; 516,2a-k, ser. transv.
secs., X4 (Olig. length, 11.4 mm., figures indi­
cate distance from ped.v. beak in mm.; c, cam­
arophorium; cp, cardinal process; hp, hinge plate;
icp, intercamarophorial plate; sp, spondylium);
2a (1.2), cp hardly discernible; 2b (1.5), cp and
hp present; 2c (2.1), cp large, fimbriate; 2d
(2.6), no cp; 2e (2.9); 21 (3.0), hp reduced, sp
low, narrow; 2g (3.4), icp low, sp absent, septum
low; 2h (4.0), icp nearly absent; 2i (4.2); 2j
(4.7), c high, wide, flexed, septum thin; 2k
(5.5), c high, strongly flexed transversely, septum
detached from valve floor (all 365).--FIG. 515,
2e-i. C. evexum GRANT, L.Miss., Tex.; 2e-i,
brach.v., ped.v., lat., ant., post. views, X2 (365).

Subfamily TORYNECHINAE Grant, 1965
[Torynechinae GRANT, 1965. p. 31]

Uneinuliform, with stolidium greatly re­
duced (less commonly absent), costae be­
ginning at beaks. ?U.Carb., L.Perm.
Torynechus COOPER & GRANT, 1962, p. 1128 [·T.
caelatus; OD]. Rounded subtrigonal in outline and
profile, anterior surface flattened; length of adult
about 18 mm.; commissure uniplicate; costae fine,
sharp, numerous, beginning at beaks, intercalating
and bifurcating; posterolateral valve edges over-
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FIG. 517. Rhynchoporidae (p. H632).

lupae SHUMARD) (=Torynuhus cae/alUS COOPER & GRANT);
this can be countered effectively by pointing out that
KINe's usage of U. guadalupensis makes evident that
guadalupensis is a subsequent spelling with status of an
"unjustified emendation" which ranks as a junior objective
synonym of guadalupae (1961 Co~e, Art. 33,a,ii). Unci·
nu/aides then is tied to a misidentified type-species (Art.
70) calling for adjudication by ICZN; instead, COOPER &
GRANT have decided to settle the issue themselves by adopt­
ing the disposition given in Art. 70,a,iii, which is to ac­
cept the species named by the designator, regardless of
the misidentification. Challenge is unlikc:ly and according­
ly Torynuhus, with type-species T. cadatus, is here recog­
nized as valid and Uncinuloides is left for needed fur­
ther research.]

Septacamera STEPANOV, 1937, p. 146 [+Camaro­
phoria kutorgae CHERNYSHEV, 1902, p. 90]
[=Septoeamera LIKHAREV, 1960, p. 249 (nom.
null.)]. Large (length about 25 mm.), profile
rounded subtrigonal, with flattened anterior sur­
face; commissure strongly uniplicate; costae strong,
simple, beginning at beaks; valve edges apparently
not overlapping. Pedicle valve geniculate near an­
terior margin; beak short, suberect; foramen open;
sulcus shallow, distinct from flanks; interior with
posterior part of spondylium sessile, elevated far­
ther forward on relatively high median septum,

possibl y also braced by pair of shott lateral butt­
ress plates. Brachial valve with distinct fold stand­
ing above flanks only near anterior edge; interior
with large camarophorium on high septum, strong­
ly curved ventrally; presence of intercamarophorial
plate uncertain. ?U.Carb., L.Perm.(Sakmar.},
USSR (Urals - Timan); L. Perm.(Word equiv.},
USA(Ore.)-Can.(Arctic).--FlG. 515,3. +S. ku­
torgae (CHERNYSHEV), L.Perm., Urals; 3a-d, brach.
v., ped.v., lat., ant. views, XI (518).

Superfamily RHYNCHOPORACEA
Muir-Wood, 1955

[Rhynchoporacea MUIR'WOOD, 1955, p. 91 (erroneously at.
tributed to MOORE, 1952, who classed Rhynchoporacea as
suborder) J [Materials for this superfamily prepared by D. ).

McLAREN]

Shell punctate, lacking spondylium or
camarophorium. Miss.-Perm.

Family RHYNCHOPORIDAE
Muir-Wood, 1955

[Rhynchoporidae MmR·WooD, 1955, p. 91]

Characters of superfamily. Miss.-Perm.
Rhynchopora KING, 1865, p. 124 [+Terebratula

Geinitziana DE VERNEUIL, 1845, p. 83; ODl
[=Rhynehoporina OEHLERT, 1887, p. 1305
(obj.)]. Subtriangular to subpentagonal; costate;
uniplicate; fold on brachial and sulcus on pedicle
valve; tongue high; shell flattened anteriorly.
Dental plates present; hinge plate entire, supported
posteriorly by septum and septalium; crura direc·
ted anteriorly. L.Carb.-Perm., Eu.-Asia-N.Am.-S.
Am.--FlG. 517,la,b. +R. geinitziana (DE
VERNEUIL), U. Perm., USSR(Russ.platform); la,b,
brach.v., lat. views, X I (841).--FIG. 517,lc-f·
R. triznae SOKOLSKAYA, L.Carb.(Tournais.), USSR
(Kuznetsk basin); le-e, ped.v., lat., ant. views,
X I; If, shell microstructure, X25 (711a).

SPIRIFERIDA
By A. J. BOUCOT/ J. G. JOHNSON/ CHARLES W. PITRAT,2 and R. D. STATON

3

[lCalifornia Institute of Technology, 2University of Massachusetts, and 8Museum of Comparative Zoology at Harvard College]

Order SPIRIFERIDA Waagen,
1883

[nom. corrut. MOORE in MOORE, LALICKER, & FISCHER, 1952,
p. 221 (pro order Spiriferacea KUHN, 1949, p. 104, nom.
trans!' ex suborder Spiriferacea WAAGEN, 1883, p. 447)]
[emend. BOUCOT, JOHNSON, & PITRAT, herein] {Diagnosis
prepared by A. J. BoueoT, J. G. JOHNSON, & R. D. STATON]

Articulate brachiopods with spiral brachi­
dium (except Leptocoeliidae); jugum pres­
ent or absent. Shell punctate or impunctate,
lacking pseudopunctae; mostly biconvex,
rarely plano-convex, with relatively large
body cavity; cicatrix of attachment uncom-

mon; delthyrium open or closed, circular
foramen present or absent. M.Ord.-Jur.

Suborder ATRYPIDINA Moore,
1952

[nom. correct. BOUCOT, JOHNSON, &: STATON, herein (pro sub­
order Atrypacea MOORE, 1952, p. 221)] [=suborder Atry·
poidea MmR·WooD, 1955, p. 91] [Materials for this suborder
prepared by A. J. BoueoT, J. G. JOHNSON, and R. D. STATON]

Impunctate, mostly biconvex spire-bearing
brachiopods, commonly with narrow cardi­
nal margin. Interarea low, obsolescent, or
lacking. Pedicle-valve beak may be trun-
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FIG. 518. Atrypidae (Zygospirinae) (p. H634, H636).
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FIG. 519. Atrypidae (Zygospirinae) (p. H634).

cated by foramen or foramen may reside
within delthyrium. Spiralia directed medial­
ly, dorsomedially, or laterally; crura project­
ing to join primary lamellae of spiralia at
posteromedial position, or deflected laterally
more or less parallel to plane of commissure
to join primary lamellae in posterolateral
position; simple jugum commonly present
connecting primary lamellae. M.Ord.-U.
Dev.

Superfamily ATRYPACEA Gill,
1871

[nom. transl. SCHUCHERT & LEVENE, 1929, p. 19 (ex Atrypi­
dae GILL, 1871, p. 25)]

Spiralia directed medially or dorsomedial­
ly. M.Ord.-U.Dev.

Family ATRYPIDAE Gill,1871
[Atrypidae GILL, 1871, p. 25]

Shell plicate or costate. M.Ord.-U.Dev.

Subfamily ZYGOSPIRINAE Waagen, 1883
[Zygospirinae WAAGEN, 1883, p. 449] [=Clintonellinae

POULSEN, 1943, p. 40]

Primitive small, biconvex forms, costate
or multiplicate, growth lines rarely promi­
nent. Deltidial plates conjunct. Spiralia
directed medially or dorsomedially; simple
jugum present, situated posteriorly or an­
teriorly. M.Ord.-L.Sil.
Zygospira HALL, 1862, p. 154 [*Atrypa modesta

SAY in HALL, 1847, p. 141; OD] [=Anazyga
DAVIDSON, 1882, p. 128 (type, Atrypa recurlJirostra
HALL, 1847, p. 140)]. Unequally biconvex, elon­
gate or transverse shells, pedicle valve more con­
vex, commonly with ventral fold and dorsal sul-

cus, simple plications; foramen mesothyridid, del.
tidial plates conjunct, beak ridges strong and well
defined. Dental plates lacking; hinge plates dis­
junct, parallel medially, diverging ventrally, and
supported by myophragm; spiralia directed sub.
medially with dorsal inclination; jugum a simple
band curving toward middle of valve, origin of
jugum variable, anterior or posterior. M.Ord.-U.
Ord., ?L.Sil., Eu.(G.Brit.)-N.Am.--FIG. 518,
2a. *Z. modesta (SAY), U.Ord., USA(Ohio);
brach.v. into showing brachidium (diagram.), X3
(396).--FIG. 518,2b-!. Z. circularis COOPER, M.
Ord.(Carters F.), USA (Tenn.) ; 2b-!, ant., post.,
lat., ped.v., brach.v. views, X2 (189).

Alispira NIKIFOROVA, 1961, p. 243 [*A. gracilis;
OD]. Inequally biconvex, elongate, costate shells,
pedicle valve more convex; costae increasing in
number anteriorly by bifurcation and implanta·
tion, crossed by fine, closely spaced growth lines.
Dental plates present; conjunct inner hinge plates
supported by low crural plates; median septum
lacking; spiralia dorsomedially directed; jugum
situated posteriorly. L.Sil., Asia.--FIG. 518,4;
519,1. *A. gracilis; 518,4a'e, ped.v., brach.v.,
ant. views, X2; 519,la-h, serial secs., X5 (602).

Catazyga HALL & CLARKE, 1893, p. 157 [*Athyris
headi BILLINGS, 1862, p. 147; OD] [=Ortho­
nomaea HALL, 1893, p. 159 (type, Orthis? erratiea
HALL, 1847, p. 288)]. Inequally biconvex shells,
pedicle valve slightly more convex and valves
slightly bisulcate; surface finely costellate. Dental
plates obsolete; adductor platform developed in
pedicle valve; hinge plates essentially as in Zygo­
spira; myophragm present; spiralia directed me·
dially; jugum U-shaped, arising well posterior.
M.Ord.-L.Sil.(low. llandolJery) , Eu.(G.Brit.)-N.
Am.--FIG. 518,Ba-d. C. sp., Ashgill., USA
(Maine); Ba,b, post. view, into mold, ped. into
mold, X2; Be, ped. into mold, X3; Bd, brach. int.
mold, X4 (Boucot, Johnson, & Staton, n).--FIG.
518,Be,!. C. erratiea (HALL), U.Ord., USA(N.Y.),
type-sp. of Orthonomaea; Be,!, ped.v. and brach.v.
into molds, X2 (396).

Clintonella HALL & CLARKE, 1893, p. 159 [*C.
lJagabunda; OD]. Subequally biconvex shells with
simple plications and dorsal fold and ventral sul­
cus; beak slightly incurved; growth lines imbricate.
Short dental plates present; ventral diductor mus­
cle field f1abellate, enclosing pair of cordate ad­
ductors; hinge plates disjunct, subparallel medial­
ly, divided into posterior and anterior lobes, and
supported by stout myophragm; spiralia reported
to be present (HALL & CLARKE, 1893, p. 160) but
their disposition and nature of jugum unknown.
L.Sil.(Clinton), N.Am.--FIG. 518,3. *C. lJaga'
bunda, USA (N.Y.) ; 3a-c, brach.v., lat., ped.v.
views, Xl; 3d,e, post. into (both valves), brach.v.
into showing cardinalia, X3 (396).

Hallina WINCHELL & SCHUCHERT, 1892, p. 291
[*H. saffordi; OD]. Externally like Zygospira,
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FIG. 520. Atrypidae (Atrypininae) (J), (Carinatininae) (2-5) (p. H. 636-H637).
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FIG. 521. Atrypidae (Carinatininae) (p. H636­
H637).

internally like Protozyga but jugum U-shaped in
Hallina. M.Ord., N.Am.--FIG. 518,5. °H.
safJordi, Trenton., USA (Tenn.) ; 5a-c, brach.v.,
lat., ped.v. views, X5 (396).

Pentlandella BOUCOT, 1964, p. 104 [ORhynchonella
pentlandica HASWELL, 1865, p. 31; 00]. Small
suboval costate shells with pedicle valve more
convex, costae bifurcated, growth lines subdued;
anterior commissure rectimarginate; beak in­
curved. Dental plates lacking; pedicle valve di­
ductor scars widely divergent anteriorly, impressed
into thickened secondary shell material; brachial
valve with median septum and septalium. Sil.
(late IIpper L1andover., ? Wenlock,), Eu.(G.Brit.­
Est.) .--FIG. 518,6. 0p. pentlandica (HASWELL),
Wales; 6a-e, brach.v., lat., ped.v. into mold, brach.
V. into mold, ped.v. int., X3 (229).

Protozyga HALL & CLARKE, 1893, p. 151 [OAtrypa
exiglla HALL, 1847, p. 141; 00]. Unequally bi­
convex shells, pedicle valve more convex, with
beak slightly incurved; brachial valve sulcate;
shells may be paucicostate marginally. Dental
plates present; hinge plates disjunct, divergent;
dorsal myophragm may be present; spiralia slight­
ly submedially directed, making about one volu­
tion; jugum simple, short, anteriorly situated. M.
Ord., Eu.(G.Brit.)-N.Am.--FlG. 518,1. 0p. exi­
gila (HALL), Trenton., USA(N.Y.); 1a,b, brach.
and lat. views of brachidium (diagram.), X4

(396); 1c-g, ant., post., lat., ped.v., brach.v.
views, X2 (189).

Zygospiraella NIKIFOROVA, 1961, p. 237 [OTue_
bratllia duboisi DE VERNEUIL in MURCHISON, 1845,
p. 97; 00]. Unequally biconvex or plano-convex
subcircular shells, pedicle valve more convex'
anterior commissure rectimarginate or with fain;
ventral fold and dorsal sulcus; surface covered
by bifurcating costae and more or less prominent
growth lines. Short dental plates may be present;
hinge plates discrete, bearing crural lobes; dorsal
myophragm may be present; spiralia directed dor.
somedially; jugum unknown. L.Sil., N.Am.-Asia.
--FIG. 518,7. oz. duboisi (DE VERNEUlL), 7a·c,
brach.v., ped.v., X I, brach.v. into view, X3 (602).

Subfamily ATRYPININAE McEwan, 1939
[nom. transl, BOUCOT, JOHNSON, & STATON, 1964, p. 808 (t'x

Atrypinidae McEWAN, 1939, p. 619]

Pauciplicate, plano-convex, with lamellose
growth lines. L.Sil.-L.Dev.
Atrypina HALL & CLARKE, 1893, p. 161 [OLepto·

coelia imbricata HALL, 1857, p. 108; 00]. In­
equally biconvex or plano-convex shells, pedicle
valve more convex, beak slightly incurved; an­
terior commissure rectimarginate or deflected ven·
trally; pauciplicate, plications low and rounded,
growth lines lamellose. Dental plates lacking;
hinge plates forming bilobed cardinal process that
rests on thick myophragm; spiralia directed dorso­
medially; jugum posterior, V-shaped, pointing an·
teriorl y. L.Sil. ( U.Uandovery) -L.Dev., N.Am.-S.
Am.(Venez.)-Eu.(Eng.-Podolia-Boh.-Urals). -­
FIG. 520,1. A. hami AMSDEN, L.Dev.(Haragan),
USA (Okla.) ; la-e, ant., post., brach.v., ped.v.,
lat. views, X3 (33).

Subfamily CARINATININAE Rzhonsnitskaya,
1960

[Carinarininae RZHONSNITSKAYA, 1960, p. 261]

Costate biconvex or plano-convex, with
conjunct deltidial plates. U.Ord.-M.Dev.
Carinatina NALlVKIN, 1930, p. 104 [OOrthis ari-

FIG. 521A. Atrypidae (Carinatininae) (p. H637).
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maspus EICHWALD, 1840, p. 108; OD]. Subequally
biconvex, plicate shells with straight hinge line,
brachial valve commonly more convex, low ven­
tral fold and dorsal sulcus present; plications com­
monly irregular and coarse, bifurcating somewhat
rarely, but costellate frill may be present; ventral
beak straight; deltidial plates conjunct. Dental
plates present; hinge plates disjunct; brachidium
essentially as in Atrypa. L.Dev.-M.Dev., Eu.-Asia­
N.Am.--FIG. 521,la-c. *C. arimaspa (EICH­
WALD) , U.Ems.-Couvin.(Vagran F.), Ural Mts.;
1a-c, ped.v., brach.v., side view, Xl (8).--FIG.
521,ld-h. C. minuta SIEHL, M.Dev.(Greifensteiner
Ka1k), Ger.; 1d-h, serial sees., X4.5 (744).

Kerpina STRUVE, 1961, p. 333 [*K. vineta vineta;
OD]. Resembles Atrypa, but with reversed con­
vexity; pedicle valve convex, with nearly straight
beak; brachial valve slightly convex or plane;
fold and sulcus lacking; broad conjunct deltidial
plates fill area between beak ridges. M.Dev.(U.
Eifel.), Eu.--FIG. 520,3. K. vineta goniorhyncha
STRUVE, Ger.; 3a-c, ped.v., brach.v., lat. views,
X2 (788).

Kwangsia GRABAU, 1931, p. 204 [*K. yohi; OD]
[=Kwangsiella GRABAU, 1932, p. 54 (obj.)]. Sub­
equally biconvex costate shells with long hinge
line; costae increasing anteriorly by bifurcation
and crossed by prominent growth lines; well-de­
veloped dorsal fold and ventral sulcus present. In­
terior unknown. M.Dev., China.--FIG. 520,2.
*K. yoM; 2a-c, ped.v., post., lat. views, Xl (358).

Minatrypa STRUVE, 1964, p. 436 [*Terebratula
prisca var. fibellata ROEMER, 1844, p. 66; OD].
Coarsely costate shells of variable shape, sub­
equally biconvex to convexi-plane, concentric
growth lines faint or lacking; pedicle valve beak
straight or nearly straight with apical foramen
posterior to well-developed, conjunct deltidial
plates. Dental plates lacking on large specimens,
ventral muscle impressions raised anteriorly on
transverse platform; brachial valve with ponderous
hinge plates and crural lobes flanked by deep
sockets, corrugated laterally and commonly lack­
ing longitudinal ridge; adductor scars deeply im­
pressed or defined by muscle-bounding ridges;
spiralia and jugum unknown. M.Dev., Eu., N.Am.
(Nev.).--FIG. 521A,1. *M. fiabellata (ROEMER),
Ger.; 1a-c, ped.v. int., brach.v. int., ped.v. into
mold, X 1.3 (la,b, 932a; 1c, Boucot, Johnson, &
Staton, n).

Nalivkinia BUBLICHENKO, 1928, p. 982 [*Atrypa
grunwaldtiaeformis VON PEETZ, 1901, p. 147;
OD]. Elongate, subequally, biconvex, costate shells,
costae only rarely increasing in number anteriorly
by bifurcation or implantation, fold and sulcus
lacking, but anterior commissure commonly de­
flected dorsally. Dental plates present; hinge plates
discrete; sockets noncrenulate; spiralia dorso­
medially directed, jugum simple, short, situated
posteriorly. Sil., ?L.Dev., Eu.(USSR).--FIG. 524,
1. *N. gruenwaldtiaeformis (VON PEETZ); 1a-c,
ped. v., brach.v., ant. views, Xl (125).

Plectatrypa SCHUCHERT & COOPER, 1930, p. 278
[*Terebratula imbricata SOWERBY in MURCHISON,
1839, p. 624; OD]. Subequally biconvex, costate
shells with dorsal fold and ventral sulcus; growth
lines prominent or subdued, costae bifurcating an­
teriorly; beak incurved, deltidial plates conjunct.
Short dental plates present or obsolescent; pedicle
valve musculature confined, nonflabellate; hinge
plates discrete; median septum lacking; spiralia
directed dorsomedially; jugum short, simple, sit­
uated posteriorly. U.Ord.-L.Dev., cosmop.--FIG.
520,4. *P. imbricata (SOWERBY), L.Sil.(Llando­
very), Can. (N.B.) ; 4a,b, ped.v., post. ext.v., X 1.5;
4c-e, ped. int. mold, ped. into mold. post. view,
brach. into mold, X2 (Boucot, Johnson, Staton, n).

Spirigerina D'ORBIGNY, 1849, p. 42 [*Terebratula
marginalis DALMAN, 1828, p. 143; SD ALEKSEEVA,
1960, p. 64] [=Spirigerina D'ORBIGNY, 1847, p.
268 (nom. nud.)]. Suboval to pentagonal, finely
costate, biconvex shells with dorsal fold and
ventral sulcus. Dental plates present; pedicle­
valve diductor scars elongate, impressed, non­
flabellate; hinge plates defining sockets medially
and bearing crural lobes; spiralia directed dorso­
medially. Sil.(U.Llandover.-Ludlov.) , Eu.(Gotl.­
G.Brit.)-N.Am.(N.Greenl.).

Vagrania ALEKSEEVA, 1959, p. 389 [*Atrypa ko/y­
mensis NALlVKIN, 1936, p. 17; OD] [=Denta­
trypa BREIVEL, 1959, p. 57 (type, Atrypa koly­
mensis NALlVKIN, 1936)]. Subequally biconvex,
plicate shells, brachial valve commonly more con­
vex; with or without dorsal fold and ventral sul­
cus; some plications bifurcating anteriorly; fine,
nodose, growth lines present; ventral beak straight;
conjunct deltidial plates present. Dental plates
present, prolonged anteriorly as long ridges; brach­
ial valve adductor scars confined, deeply impressed,
non-elongate; cardinalia and brachidium as in
Atrypa. ?U. Sil.(?Ludlov.), L. Dev.-M. Dev., Eu.
(Ural Mts.)-Asia-N.Am.(Nev.-Yukon Terr.-Bath­
urstls.).--FIG. 520,5a-e. *V. kolymensis (NALlV­
KIN), U.Ems.-Eifel., Ural Mts.; 5a-d, ped.v.,
brach.v., ant., lat. views, XI; 5e, view of fine
surface ornament, X7 (8).--FIG. 520,5j-h.
Vagrania sp., Ems:(Stuart Bay F.), Can.(Bathurst
Is.); 5f, ped. into mold, X1.5; 5g,h, cast of brach.
int., brach.v. int. mold, X2 (113).

Zejszneria SIEMIRADZKI, 1922, p. 172 [*Orthisina
davyi BARROIS, 1886, p. 194; OD]. Resembles
Carinatina externally. Interarea pronounced. Con­
junct deltidial plates present in front of a circu­
lar foramen. Cardinal process and dorsal myo­
phragm present. Brachidium unknown. May equal
Carinatina. M.Dev., Eu.

Subfamily ATRYPINAE Gill, 1871
[nom. transl. WAAGEN, 1883, p. 448 (ex Atrypidae GILL,
1871, p. 25)] [=Punctatrypinae RZHONSNITSKAYA, 1960, p.

2621
Costate biconvex or convexi-plane Atry­

pidae, commonly with lamellose growth
lines. Conjunct deltidial plates lacking. L.
Sil.-UDev.
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Desquomotio

FIG. 522A. Atrypidae (Atrypinae) (p. H639).

Atrypa DALMAN, 1828, p. 93 [·Anomia r~ticularis

LINNE, 1758, p. 702 (holotype, SO ALEXANDER,
1949); SO DAVIDSON, 1853, p. 90) [=Cl~iothyris

PHILLIPS, 1841, p. 55; Mikrothyris QUENSTEDT,
1868, p. 30). Unequally biconvex or convexi-plane,
costate shells with brachial valve more convex;
dorsal fold and ventral sulcus present or absent;
anterior commissure rectimarginate or deflected
slightly toward brachial valve; costae increasing
in number anteriorly by bifurcation and implanta­
tion, generally prominent growth lines may de­
velop as frills; ventral beak incurved; interarea
lacking; no conjunct deltidial plates in mature
specimens. Dental plates short or obsolescent;
ventral diductor muscle field flabellate; hinge plates
discrete, diverging widely, sockets crenulate; crural
lobes present, consisting of horizontal plates that
connect outer hinge plates with crural bases;
diductor area longitudinally striate; stout myo­
phragm may be present; median septum absent;
spiralia directed dorsomedially; jugum simple,
short, disposed posteriorly, with jugal processes
that mayor may not be united posteromedially.
L. Sil.(U. Uandotl~ry) - U. D~tI.( Fram.) , cosmop.
--FIG. 522,la-~. A. sp. d. ·A. r~ticularis

(LINNE), Si1.(Hemse Marl), Gotl.; la-~, ped.v.,
brach.v., post., ant., lat. views, Xl (113).-­
FIG. 522,lf,g. A. sp., L.Dev.(Stonehouse F.),
'Nova Scotia; lf,g, ped.v. into mold, brach.v. into
mold post. view, X 1.5 (Boucot, Johnson, & Sta­
ton, n).

Anatrypa NALIVKIN, 1941, p. 172 [·Orthis micans
VON BUCH, 1840, p. 56; 00). Subcircular, bicon­
vex shells, pedicle valve more convex, brachial
valve tending to be sulcate and nearly flat; ventral
beak straight; delthyrium broad, closed by deltid­
ial plates in front of circular foramen. Dental
plates present; brachial interior unknown. M.D~tI.

(Gitl~t.)-U.D~tI.(Fram.), Eu.--FIG. 522,2. ·A.
micans (VON BUCH) , Pskov beds; 2a-d, ped.v.,
brach.v., ant., lat. views, XI (594).

Atrypinella KHODALEVICH, 1939, p. 45 [.A. biloba;
00). Subequally biconvex, transverse or circular
shells with faintly developed ventral fold and
dorsal sulcus. Rudimentary dental plates present
or lacking; hinge plates discrete, supported by
stout median septum forming septalium; spiralia
dorsomedially directed, jugum unknown. L.D~tI.

(Marginalis b~ds), Eu.(Ural Mts.).
Desquamatia ALEKSEEVA, 1960, p. 421 [·D. khatla~;

00). Externally like Atrypa, but with finer
costae and subdued growth lines; ventral beak
only slightly incurved; conjunct deltidial plates
present. Dental plates well developed; cardinalia
and brachidium essentially as in Atrypa. D~tI.,

cosmop.--FIG. 522A,I. ·D. khatla~, M.Dev.,
USSR(east slope, N.Urals); la-c, ped.v., brach.v.,
lat. views, XI; ld, post. part of brach.v. view,
X2 (8).

Invertrypa STRUVE, 1961, p. 334 [·Spinatrypa kelu­
siana STRUVE, 1956, p. 385; 00). Resembles
Spinatrypa, but with reversed convexity; shells
inequally biconvex, pedicle valve more convex,
fold and sulcus lacking. Rudimentary dental plates
may be present. Teeth crenulated; cardinalia es­
sentially as in Spinatrypa; spiralia dorsomedially

FIG. 523. Atrypidae (Atrypinae) (p. H640).
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FIG. 524. Atrypidae (Carinatininae) (1), (KarpiusKlinae) (2), (Palaferel1inae) (3) (p. H637, H641).

directed. M. Dev. (U. Eifel.), Eu.-N. Am.--FIG.
522,4. 01. kelusiana (STRUVE), Ger.; 4a-e, ped.v.,
brach.v., post., ant., lat. views, X2 (787).

Protatrypa BOUCOT, JOHNSON, & STATON, 1964, p.
809 [Op. malmoeyensis; aD]. Subequally bicon­
vex, subcircular, transverse, or elongate shells with­
out a well-developed fold and sulcus; brachial
valve may bear a shallow furrow posteriorly; orna­
ment as in Atrypa. Dental plates present or
obsolescent; ventral muscle field nonflabellate;
striated area for diductor attachment lacking in
brachial valve; sockets rarely crenulated; stout
myophragm may be present; brachidium as in
Atrypa. L. Sil., Eu.-Asia-N. Am.-S. Am.(Venez.).
--FIG. 522,3a-c. P. sp., Ede Qtzt., Sweden; 3a-c,
ped.v. into mold, brach.v. into mold, brach.v. into
mold, X3 (Boucot, Johnson, & Staton, n).--FIG.
522,3d-h. op. malmoeyensis, Malm!1lya, Norway;
3d-h, ped.v., brach.v., lat., post., ant. views, X 1.5
(113).

Punctatrypa HAVdI':EK, 1953, p. 8 [Op. nalivkini;
aD]. Biconvex, finely costate shells commonly
lacking distinct fold and sulcus, or brachial valve
may be slightly sulcate; fine, evenly spaced growth
lines crossing costae make evenly reticulate pat­
tern, hollow spine bases situated in concentric rows
on growth lamellae at their intersections with
costae; ventral beak suberect. Dental plates lack­
ing; hinge plates disjunct; brachidium unknown.
L.Dev.-M.Dev., Eu.-Asia.--FIG. 523,1. P. sp.
aff. P. granulifera (BARRANDE), M.Dev.(Greifen·
steiner Kalk), Ger.; la-d, serial sees., X4.5; ie-h,
brach.v., lat., ped.v., ant. views, X1.5 (744).

Spinatrypa STAINBROOK, 1951, p. 196 [pro Hy­
stricina STAINBROOK, 1945, p. 49 (non MALLOCH,
1932)] [O"Atrypa hystrir var. occidentalis HALL,
1858" (errore pro A. aspera var. occidentalis HALL,
1858, p. 515) (=oA. occidentalis, nom. transl.
STAINBROOK, 1938, p. 241); aD]. External con­
formation like Atrypa, but with few rounded
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plications crossed by lamellose, spinose growth
lines. Internal structures essentially as in Atrypa.
L.Dev.{U.Ems.} ·U.Dev.(Fram.}, cosmop.--FIG.
522,5. S. coriacea CRICKMAY, M.Dev., Can.
(N.W.T.); 5a·c, brach.v., lat., post. views, Xl
(549).

Subfamily KARPINSKIINAE Poulsen, 1943
[Karpinskiinae POULSEN, 1943, p. 40]

Strongly biconvex, elongate, with long
dental plates. Sil.-MDev.
Karpinskia CHERNYSHEV, 1885, p. 48 [·K. con­

jugula; OD] [=Notoconchidium GILL, 1950, p.
242 (type, Pentamerus tasmaniensis ETHERIDGE,
1883, pI. 2, fig. 1; SD BOUCOT, JOHNSON, 5< STATON,
herein) (=Notoconchidium GILL, 1951, p. 187,
type, N. thomasi GILL, 1951, p. 188; OD, syn.
hom.)]. Unequally biconvex, elongate, costate
shells of trapezoidal transverse cross section;
brachial valve more convex; thickness commonly
greater than width posteriorly; ventral lateral
slopes abruptly angular. Dental plates long and
thick; hinge plates discrete, forming bilobed car·
dinal process; dorsal median septum may be pres­
ent; spiralia essentially as in Atrypa, jugum un­
known. L. Dev.-M. Dev., Eu.(Ural Mts.-Carnic
Alps) ·Asia·Australia,Tasmania·Victoria) . --FIG.
524,2a-c. ·K. conjugula, USSR(Urals); 2a-c, lat.,
brach.v., ped.v. views, Xl (396).--FIG. 524,
2d,e. K. thomasi (GILL), L.Dev., Victoria; 2d,e,
ped.v. into mold, brach.v. into mold, X2 (339).

Subfamily PALAFERELLINAE Spriestersbach,
1942

[nom. transl. STRUVE, 1955, p. 211 <ex Palaferellidae
SPRIESTEaSBAcH, 1942, p. 187) I

Pedicle valve with raised muscle platform
and chamber below. LDev.-MDev.
Gruenewaldtia CHERNYSHEV, 1885, p. 46 [·Tere­

bratula latilinguis SCHNUR, 1851, p. 7; OD]
[=Palaferella SPRIESTERSBACH, 1942, p. 187].
Subequally biconvex, costate shells lacking fold
and sulcus, but with anterior commissure com­
monly deflected dorsally; costae bifurcating an·
teriorly, growth lines subdued; ventral beak strong­
ly incurved. Short dental plates present; muscle
platform supported by 2 or more radially dis­
posed septa present in pedicle valve; outer hinge
plates crenulate in brachial valve; inner hinge
plates present, forming small septalium, supported
by short, thin myophragm; crural lobes and
brachidium essentially as in Atrypa. M.Dev.{Eifel.},
Eu.--FIG. 524,3. ·G. latilinguis (SCHNUR),
Rommersheimer Sch., Ger.; 3a,b, ped.v. int.,
brach.v. int., X3; 3c,d, ped.v., post. views, XI.5
(786).

Falsatrypa HAVLICEK, 1956, p. 584 [·F. admiranda;
OD]. Small, costate, irregularly subcircular shells
lacking fold and sulcus; growth lines strongly
lamellose. Dental plates lacking; ventral muscle
platform present as in Gruenewaldtia; cardinalia

and brachidium unknown. L.Dev.(U.Ems.}, Eu.
(Boh.).

Family LISSATRYPIDAE Twenhofel,
1914

[nom. transl. BOUCOT, JOHNSON, & STATON, 1964, p. 811 (ex
Lissatrypinae TWENHOFEL, 1914, p. 31)]

Shell smooth. M.Ord.-MDev.

Subfamily USSATRYPINAE Twenhofel,1914
[Lissatrypinae TWENHOFEL, 1914, p. 311 [=Glassiinae

ScHucHEaT.I< LEVENE, 1929, p. 201

Inner hinge plates present. L.Sil.-MDev.
Lissatrypa TWENHOFEL, 1914, p. 31 [.L. atheroidea;
OD]. Subequally biconvex, suboval or subcircu­
lar shells, lenticular in profile, lacking well·
developed fold and sulcus; ventral beak incurved.
Teeth large, attached to wall of valve; dental
plates lacking; hinge plates triangular, ponderous,
disjunct, with parallel inner edges, or they may
be conjunct and supported by stout myophragm
in brachial valve posterior; jugum originating pos·
teriorly. L.Sil.(U.Uandovery}-L.Dev.{Borszczow} ,
N. Am.-Eu.-Australia(Vict.).--FIG. 525,5a. L.
leprosa, L.Dev.(Borszcz6w), Podolia; brach.v. into
(cardinalia and brachidium), X6 (487).--FIG.
525,5b,c. .L. atheroidea, Jupiter Cliffs E3, Can.
(Anticosti Is.); 5b,c, ped.v. into mold, brach.v. into
mold, X3 (476).

Australina CLARKE, 1913, p. 348 [.A. jachalensis;
OD). Unequally biconvex or plano-convex sub·
circular shells with shallow dorsal sulcus; ventral
beak suberect, foramen submesothyridid. Dental
plates lacking; teeth attached directly to wall of
valve; pedicle valve with short myophragm that
bifurcates and splays laterally; inner hinge plates
disjunct, somewhat ponderous, as in Lissatrypa,
supported by stout myophragm in brachial pos­
terior; spiralia directed dorsomedially; jugum un­
known. ?U.Sil.(Wenlock.}, S.Am.(Arg.).--FIG.
525,3. ·A. jachalensis; 3a-h, serial secs., X3; 3i,j,
brach.v., ped.v. views, Xl; 3k,l, brach.v. int., ped.
V. into mold, X1.5 (147).

Glassia DAVIDSON, 1881, p. 11 [.Atrypa obovata
SOWERBY in MURCHISON, 1839, p. 618; OD). Sub·
equally biconvex, suboval or subcircular shells,
lenticular in profile, with or without dorsal fold
and ventral sulcus; Delthyrium covered in apex
by small concave plate, as in Nucleospira. Dental
plates lacking; pedicle valve musculature essen­
tially as in Meifodia; inner hinge plates conjunct;
stout myophragm present in posterior; spiralia
directed medially; jugum simple short, arising pos­
teriorly. L.Sil.(M.Uandovery }-M.Dev., Eu.--FIG.
525,4a,b. ·G. obovata, Wenlock, G.Brit.; 4a,
brachidium, X2; 4b, serial sec., X6.5 (396, 744).
--FIG. 525,4c,d. G. sulcata SIEHL?, M.Dev.,
Boh.; 4c,d, brach.v. int. mold, ped.v. into mold,
X2 (53).

Lissatrypoidea BOUCOT 5< AMSDEN, 1958, p. 159
[·Nucleospira conantrica HALL, 1859, p. 223

© 2009 University of Kansas Paleontological Institute



H642 Brachiopoda-Articulata

(partim, pI. 28B, fig. 16, =Lissatrypa decaturensis
AMSDEN, 1949, p. 64) (non fig. 19)). Subequally
biconvex, suboval or subcircular shells, lenticular

in profile, lacking well-developed fold and sulcus·
beak incurved, foramen mesothyridid. Interio;
structures as in Lissatrypa except that hinge plates

Meifodia 6d

FIG. 525. Lissatrypidae (Lissatrypinae) (p. H641-H644).
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bear stout, bulbous cardinal process. U.Sil.(Wen­
lock.-Ludlov.), N.Am.--FIG. 525,2. 0L. con­
antrica (HALL), Brownsport F.; 2a,b, ped.v., lat.
views, X3; 2c-e, brach.v. into (brachidium),
brach.v. into (cardinalia), ped.v. int., X5 (28).

Meifodia WILLIAMS, 1951, p. 106 [OHemithyris
subundata M'CoY, 1851, p. 387; aD] [=Tyro-

thyris OPIK, 1953, p. 15 (type, T. tyro)]. Trans­
versely suboval or elongate biconvex shells with
brachial valve more convex; dorsal fold and ven­
tral sulcus commonly well developed anteriorly;
beaks small, strongly incurved. Dental plates very
short, obsolescent or absent; pedicle-valve muscle
area modified by adductor on small, raised, trans-

Atrypella

FIG. 526. Lissatrypidae (Septatrypinae) (p. H644-H645).
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verse platform with steep posterior face and gently
sloping anterior face; diductor tracks narrow, im­
pressed; inner hinge plates disjunct, parallel
medially, commonly supported by stout dorsal
myophragm; dental sockets finely crenulate; spira­
lia directed dorsally. [Differs from Glassia prin­
cipally by disposition of spiralia.) L.Sil.(Llando­
very), Eu. - Asia (Sib.) - S. Am.(Venez.)-Australia
(Victoria).--FIG. 525,6a-d. M. sp., L. Sil., S.Am.
(Venez.); 6a-d, brach. into mold, ped. into mold,
ped. into mold, into mold post. view, all X2
(Boucot, Johnson, & Staton, n).--FIG. 525,6e,f.
M. ovalis supercedens WILLIAMS, Wales; 6e, ped.v.
into mold,X1.5; 6f, brach.v. int., X4 (870).
[QPIK inferred the presence of punctae in the shell of
Tyrothyris from observation of external molds-not in­
ternal molds such as commonly provide evidence of pune·
tation. Dr. J. A. TALENT (Geological Survey of Victoria)
has examined numerous specimens of T. tyro without find­
ing in them any indication of punctate shell structure and
accordingly has conduded that Tyrothyris possesses an im·
punctate shell, with affinities to Mei/odia and Liuatrypa.
He has suggested (letter to J. G. JOHNSON) that the "punc.
tation" illustrated by 6PIK may correspond to the prob­
lematic Cyclopuncta described and figured by ELlAS (1958,
Jour. Paleontology, v. 32, p. 50).]

Nanospira AMSDEN, 1949, p. 203 ["N. parvula;
OD]. Unequally biconvex or plano-convex, sub­
circular shells with shallow dorsal sulcus; ventral
beak incurved. Dental plates lacking; teeth at­
tached directly to wall of valve; pedicle valve with
short myophragm that bifurcates and splays lat­
erally; hinge plates disjunct, diverging slightly
anteriorly; short dorsal myophragm may be pres­
ent; jugum originating anteriorly, curves laterally
to first volution of spiralia to join posteriorly;
spiralia consisting of about 1.5 volutions directed
submedially with slight dorsal inclination. [The
only known species, N. parvula, is very small and
may be an immature form of Australina. The
spiralia are too poorly developed to determine the
final disposition of their apices.) U.Sil.( L.Ludlow) ,
N. Am. (Okla.). -- FIG. 525,1. ·N. parvula,
Henryhouse F.; la, brach.v. into view (brachi­
dium), X10; lb-f, ped.v., brach.v., lat., ped.v.
int., brach.v. into views, X5 (30).

Subfamily SEPTATRYPINAE Kozlowski, 1929
[Seplatrypinae KOZLOWSKI, 1929, p. 176J [emend. BOUC01'.
10HNSON, & STATON, 1964, p. 8l2J [=Atrypellinae, Atrypopsi­

nae POULSEN, 1943, p. 40]

Inner hinge plates absent. M.Ord.-MDev.
Septatrypa KOZLOWSKI, 1929, p. 176 ["S. secreta;
OD]. Unequally biconvex shells with brachial
valve more convex, commonly transverse and
slightly pentagonal in outline; dorsal fold and
ventral sulcus commonly strongly developed an­
teriorly. Dental plates present; hinge plates dis­
junct, forming septalium supported by median
septum; spiralia dorsomedially directed; jugum
unknown. L.Dev., Eu.-Asia.--FIG. 526,la,b. lOS.
secreta, Borszcz6w, Podolia; la,b, brach.v., ant.
views, Xl (487).--FIG. 526,lc-f. S. sapho
(BARRANDE), Lochkovian, Boh.; lc-f, serial secs.,
X5.5 (744).

Atrypella KOZLOWSKI, 1929, p. 173 ["Atrypa pru­
num DALMAN, 1828, p. 133; OD). Strongly bi­
convex, elongate or rarely transverse shells with
dorsal fold and ventral sulcus commonly distinctly
developed anteriorly; ventral beak commonly
strongly incurved. Dental plates lacking; pedicle
umbonal cavity may be distinctly set off by trans­
verse ridge or platform; ventral diductor tracks
broadly divergent, separated by trapezoidal plat­
form; hinge plates discrete, diverging anteriorly;
dorsal myophragm may be present; spiralia dorso­
medially directed. [May equal Atrypoidea.) U.Sil.­
L.Dev. (Skala), Eu.-Asia (USSR)-N. Am. (Arctic­
USA).--FIG. 526,5a,b. ·A. prunum (DALMAN),
Sil., Sweden(Gotl.); 5a,b, serial secs., X3 (744).
--FIG. 526,5c-g. A. carinata JOHNSON, Sevy
Dol., Nev.; 5c-g, lat., post. int. mold, ant. ped.v.
into mold, brach.v. into mold, Xl (454).

Atrypoidea MITCHELL & DUN, 1920, p. 271 ["Men­
stina australis DUN, 1904, p. 318; OD). Externally
like Atrypella. Pedicle valve interior unknown;
cardinalia and jugum unknown; spiralia directed
dorsomedially. [May equal Atrypella.) ?U.Sil.,
Australia.

Cryptatrypa SIEHL, 1962, p. 196 ["Terebratula
philomela BARRANDE, 1847, p. 387; OD). Sub­
equally biconvex, elongate or transversely oval,
lenticular shells lacking well-developed fold and
sulcus; ventral beak pointed, slightly incurved,
foramen enclosed by deltidial plates. Short or
obsolescent dental plates present or lacking; hinge
plates discrete, commonly small, flat or concave;
spiralia directed dorsally. L.Sil. (U.Llandovery ).
M.Dev., Eu.--FIG. 526,4. "C. philomela (BAR­
RANDE), M.Dev.(Greifensteiner Kalk), Ger.; 4a-c,
brach.v., ant., lat. views, X3; 4d-j, serial secs.,
X6.5 (744).

Dubaria TERMIER, 1936, p. 1266 ["D. lantenoisi;
OD) [=Atrypopsis POULSEN, 1943, p. 44 (type,
A. varians); Rhynchatrypa SIEHL, 1962, p. 199
(type, Terebratula thetis BARRANDE, 1847, p.
349»). Unequally biconvex shells with brachial
valve more convex, commonly transverse and
slightly pentagonal in outline; dorsal fold and
ventral sulcus commonly strongly developed an·
teriorly in most species; sulcus may bear several
indistinct plications; ventral beak small, incurved.
Dental plates present; hinge plates disjunct, di­
verging slightly anteriorly; dorsal myophragm
may be present; apices of spiralia directed dor­
sally; jugum unknown. [Differs from the ex­
ternally homeomorphous Septatrypa by absence of
a dorsal median septum.) U.Sil.-M.Dev., Eu.(Ger.­
Czech.)-N.Afr.-Asia-N.Am.(N.Greenl.-Nev.). -­
FIG. 526,3a-e. "D. lantenoisi, ?U.Sil., N.Afr.; 3a-e,
ped.v., brach.v. into mold, lat., post., ant. views,
X 1.5 (l13).-FIG. 526,3f-h. D. thetis (BAR'
RANDE), M.Dev.(U.Eifel.), Ger.(Greifenstein);
3f-h, ser. sees., X4.5 (744).

Idiospira COOPER, 1956, p. 690 ["Camerella panderi
BILLINGS, 1859, p. 302; OD). Subequally bicon-
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FIG. 527. Dayiidae (Cyclospirinae) (2), (Dayiinae) (1) (p. H645-H646).

vex, commonly elongate shells with dorsal fold
and ventral sulcus developed anteriorly; fold and
sulcus may be faintly plicate at anterior margin;
ventral beak small, incurved. Dental plates pres­
ent or lacking; hinge plates disjunct; dorsal myo­
phragm may be present; spiralia directed sub­
medially with slight dorsal inclination; jugum
short, simple, situated posteriorly. [Differs from
Dubaria principally by the submedial disposition
of apices of the spiralia.] M.Ord-L.Sil., N.Am.­
Eu.(G.Brit.)-Asia(Sib.).--FIG. 526,2. ·1. pan­
deri (BILLINGS), M.Ord.(Tyrone F.), Ky.; 2a-e,
ped.v., ant., lat., post., brach.v. views, XI (189).

Family and Subfamily UNCERTAIN
Loilemia REED, 1936, p. 116 [.L. proxima REED,

1936, p. 116; OD]. Unequally biconvex or plano­
convex shells, pedicle valve more convex, shallow
dorsal sulcus. Hinge line very narrow, greatest
width anterior to mid-length; pedicle valve with
ponderous myophragm that widens anteriorly;
brachial-valve interior unknown. Sil., India.

Superfamily DAYIACEA Waagen,
1883

[nom. trans/. RZHONSNITSKAYA, 1960. p. 264 (ex Dayiinac
WAAGEN, 1883, p. 486) J

Spiralia directed ventrally, laterally, or
planospiral parallel to median plane. M.
Ord.-MDev.

Family DAYIIDAE Waagen, 1883
[nom. transl. RZHONSNITSKAYA, 1960, p. 264 (ex Dayiinac

WAAGEN, 1883, p. 486)]

Smooth shells. M.Ord.-L.Dev.

Subfamily CYCLOSPIRINAE Schuchert, 1913
[nom. lransi. BOUCOT, JOHNSON, & STATON, herein (t"x

Cyclospiridae SCHUCHERT, 1913, p. 410) I
Jugum lacking. M.Ord., ?L.Sil.

Cyc10spira HALL & CLARKE, 1893, p. 146 [·Orthis
bisulcata EMMONS, 1842, p. 395; OD] [=Triple­
alia WILSON, 1932, p. 399 (type, T. duplicata)].
Unequally biconvex shells, pedicle valve more con­
vex; dorsal sulcus and ventral fold modified in
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some by low medial plication. Dental plates, if
present, buried in secondary shell material pres­
ent in umbonal region; hinge plates conjunct;
median septum present; spiralia planospiral, with
few volutions, jugum lacking. [According to
SCHUCHERT & COOPER (729) the pedicle valve
musculature resembles that of Dayia.]. M.Ord.,
?L.Sil., N.Am.-Eu.(Eng.).--FIG. 527,2. °C.
bisulcata (EMMONS), M.Ord.(Trenton Ls.), N.Y.
(2a,b,); M.Ord.(Coburg F.), N.Y. (2c-g); 2a,b,
brach. view (brachidium), lat. (brachidium), X3;
2c-g, post., ped.v., ant., brach.v., lat., X 1.5 (189,
396).

Subfamily DAYlINAE Waagen, 1883
[nom. corr~Cl. SCHUCHU.T, 1913, p. 409 (pro Dayinac:
WAAGEN, 1883, p. 486, nom. imp","j.)] [=Prolozeugidae

TWENHOFEL, 1914, p. 29]

Jugum present. V.sil.(Wenlock.)-L.Dev.
Dayia DAVIDSON, 1881, p. 291 [OTerebratula navi­
cula SOWERBY in MURCHISON, 1839, p. 611; OD]
[=Daya KOKEN, 1896, p. 240 (obj.) (nom.
null.)]. Unequally biconvex shells, pedicle valve
more convex; ventral fold and dorsal sulcus
developed most strongly anteriorly; ventral beak
strongly incurved; posterior of pedicle valve
thickened by secondary shell material. Dental
plates absent; teeth crenulate, fixed directly to
sides of valve; diductor scars strongly divergent,
situated near anterior edge of secondary shell
material; hinge plates disjunct, with bilobed car­
dinal process supported by stout myophragm (ac­
cording to ALEXANDER, 9); spiralia directed lat­
erally, jugum long, situated anteriorly, and pro­
jecting posteriorly with short stem. U.Sil.-L.Dev.
(Skala), Eu.-Asia-N.Afr.--FIG. 527,1 a-f. •D.
navicula (SOWERBY); U.Sil.(Ludlow), Br.Is.; la-c,
brach.v. into (brachidium), ped.v. into mold, brach.
v. into mold, X3; ld-f, brach.v., lat., ant. views,
XI (229, 396).--FIG. 527,lg-r. D. sp. d.
°D. navicula; 19-r, serial sees., X3 (487).

ld Anoplotheco

FIG. 528. Anoplothecidae (Anoplothecinae)
(p. H648).

Protozeuga TWENHOFEL, 1913, p. 51 [OWald_
heimia? mawei DAVIDSON, 1881, p. 145; SD TWEN­
HOFEL, 1914, p. 30]. Small, externally like Dayia.
[CLOUD (1942, p. 145) determined that the type­
species possesses laterally directed spiralia. Jugum
situated anteriorly, long and U-shaped, lacking
the stem present in Dayia.] U.Sil.(Wenlock.), Eu.,
(Eng.-Gotl.) .

Subfamily AULIDOSPIRINAE Williams, 1962
[nom. trans/. BOUCOT, JOHNSON, &. STATON, 1964, p. 806 (t"x

Aulidospiridae. WILLIAMS, 1962, p. 252) 1

Primitive dayiids with rudimentary spi­
ralia coiled in plane parallel to median plane.
Shoe-lifter present, jugum lacking. M.Ord.,
?V.Ord.
Aulidospira WILLIAMS, 1962, p. 252 [OA. trippi;
OD]. Unequally biconvex shells with pedicle valve
more convex; brachial valve with broad, shallow
sulcus. Dental plates present, attached to ventral
side of small, nearly flat, shoe-lifter process; hinge
plates discrete; myophragm present, median sep­
tum absent. M.Ord., ?U.Ord., Eu.(G.Brit.-?Boh.)­
?N.Am.(Que.}.

Family ANOPLOTHECIDAE Schuchert,
1894

[nom. trans/. BOUCOT, JOHNSON, &. STATON, 1964, p. 807 (t'x
Anoplolhecinae SCHUCHERT, 1894, p. 103)] [=Coe!ospiridae

HALL I\< CLARKE. 1895, p. 357]

Costate or plicate Dayiacea. V.Sil.(Wen­
lock.)-MDev.
Subfamily COELOSPIRINAE Hall & Clarke, 1894

[nom. transl. AMOS I\< BOUCOT, 1963, p. 441 kr Coe!ospiridae
HALL I\< CLARKE. 1895. p. 357)]

Shells with bifurcating plications. V.Sil.
(Wenlock·)-MDev.
Coelospira HALL, 1863, p. 60 [°Leptocoe/ia concava

HALL, 1857, p. 107; OD]. Small, unequally bi­
convex or plano-convex plicate shells, pedicle
valve more convex; anterior commissure recti­
marginate or deflected slightly ventrally; plica­
tions may be flattened on their crests, bifurcating
anteriorly in some species. Dental plates lacking;
ventral myophragm present; hinge plates discrete,
arising directly from posterolateral shell margins;
small cardinal process may be slightly bilobate
posteriorly, situated between hinge plates; dorsal
myophragm may be present in front of cardinal
process; spiralia with few volutions and with
short axes directed sublaterally and slightly ven­
trally, jugum arising about midway between crural
bases and axes of spiralia, arching ventrally, and
joining to form simple stem. U.Sil.(Wenlock.)­
M.Dev., ?Asia(Kazakh.}-N. Am.-S. Am. (Venez.).
--FIG. 529,1. C. virginia AMSDEN, L.Dev.(Hara­
gan}, USA(Okla.}; la-e, brach.v., ped.v., ant.,
post., lat. views, X3 (33}.--FIG. 529,5. C. sp.,
L.Dev.(Rabbit Hill Ls.), USA (Nev.) ; 5a,b, ped.v.
int., brach.v. int., X 5 (Boucot, Johnson, & Staton,
n).

© 2009 University of Kansas Paleontological Institute



Spiriferida-Atrypidina-Dayiacea H647

FIG. 529. Anoplothecidae (Coelospirinae) (1,5) (Anoplothecinae) (2,3), Leptocoeliidae (4,6-8)
(p. H646, H648-H649).
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Koyserio

FIG. 530. Kayseriidae (1); Uncitidae (2)
(p. H649).

Subfamily ANOPLOTHECINAE Schuchert, 1894
[Anoplothecinae SCHucHnT, 1894, p. 103]

Shells with low, rounded plications
crossed by lamellose growth lines. L.Dcv.­
M.Dcv.
Anoplotheca SANDBERGER, 1855, p. 102 [·Tere­

bratula tJmusta SCHNUR, 1853, p. 180; OD (=Pro­
ductus lamelloStts SANDBERGER, 1850-56, p. 351)]
[=Hoplotheca BIGSBY, 1878, p. 36 (type, T.
tJenusta)]. Medium-sized lenticular, plano-convex
shells with low, rounded plications and lamellose
growth lines. Prominent, bilobed cardinal process
present; muscle impressions and cardinalia other­
wise essentially as in Bifida. Spiralia directed
ventrally, inclined slightly laterally. L.DetJ., Eu.
--FIG. 528,la-c. ·A. tJenusta (SCHNUR), Ger.;
la,b, ped.v., brach.v., Xl (396); lc, ped.v. into
mold, X2 (l13).--FIG. 528,Jd,e. A. sp., U.
Ems., Laubacher Schichten, Ger.; ld,e, brach.v.
and ped.v. into molds, X3 (113).

Bifida DAVIDSON, 1882, p. 27 [·Terebratula lepida
D'ARCHIAC & DE VERNEUlL, 1842, p. 368; OD].
Small plano-convex or concavo-convex pauciplicate
shells, pedicle valve strongly convex; low rounded
plications crossed by lamellose growth lines. Den­
tal plates absent; crural fossettes present on teeth;
ventral myophragm present, cardinal process pres­
ent, dorsal median septum present, attaining great­
est height at mid-length; spiralia directed laterally,

jugal lamellae arising posterior to mid-length and
joining over crest of median septum, giving rise
to long stem that projects ventrally to touch
pedicle valve; accessory lamellae arising from
base of stem and projecting nearly to floor of
brachial valve. L.DetJ.-M.DetJ., Eu.-N.Afr.--FIG.
529,2. ·B. lepida (D'ARCHIAC & DE VERNEUIL), M.
Dev.(Eifel., Rommersheimer Sh.), Ger.; 2a-e, lat.,
post., ant., brach.v., ped.v., X4; 2f,g, ser. sees"
X6.5 (113,744).

Coelospirina HAVLICEK, 1956, p. 586 [·C. modica;
OD]. Small, unequally biconvex shells like Bifida,
but with stronger plications, numerous lamellose
growth lines not developed; cardinal process pres­
ent. L.DetJ.(U.Ems.), Eu.(Czech.).--FIG. 529,
3. ·C. modica, Zlichov Ls.; 3a-g, ped.v., brach.v.,
lat., post., ant., ped.v. int., brach.v. int, all X3
(113).

Family LEPTOCOELIIDAE
Boucot & Gill, 1956

[Leptocoeliidae BOUCOT & GILL, 1956, p. 1174J

Shells with simple, strong, unbranched
plications; lamellose growth lines present
or absent; brachidium unknown. L.Si/.-M.
Dcv.
Leptococlia HALL, 1857, p. 108 [.L. propria

(=·Atrypa {labellites CONRAD, 1841, p. 55
=Leptocoelia propria HALL, 1857, p. 108); SD
OEHLERT, 1887, p. 1324]. Subequally biconvex or
plano-convex plicate shells, pedicle valve more
convex; dorsal fold and ventral sulcus present;
dorsal £Old commonly bearing median groove; sur­
face mayor may not be covered with lamellose
growth lines. Dental plates lacking, teeth erenu­
late; ventral beak incurved; pedicle-valve diductor
scars f1abellate, enclosing small, oval adductors;
hinge plates flanking notothyrial platform bear­
ing elevated, posteriorly trilobate cardinal process;
dorsal myophragm present; brachidium un­
known. L.DetJ.-M.DetJ., N.Am.-S.Am.-Asia.-­
FIG. 529,6. •L. {labellites (CONRAD), Glenerie Ls.,
USA (N.Y.) (6a,d,e); Gaspe Ss., Can. (Quebec)
(6b,c); 6a-c, brach.v. int., brach.v. into mold,
ped.v. int. mold, X2; 6d,e, ped.v., brach.v., X I
(lll ).

Anabaia CLARKE, 1893, p. 141 [·A. paraia; OD].
Biconvex, plicate shells with dorsal fold and ven·
tral sulcus, brachial valve commonly more con­
vex; plications on fold and sulcus becoming ob·
solescent anteriorly on some shells. Musculature
in pedicle valve essentially as in Leptocoelia; car­
dinal process present, consisting of simple rounded
knob supported by dorsal myophragm and lying
between disjunct hinge plates; brachidium un­
known. L.Sil., N.Am.•S.Am.(Brazil). -- FIG.
529,4. ·A. paraia, Brazil; 4a,b, brach.v., lat., XI;
4c,d, brach.v. int. (cardinalia), ped.v. into views,
X2 (396).

Australococlia BOUCOT & GILL, 1956, p. 1174 [•.4.
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tourteloti; aD]. Unequally biconvex, plicate shelIs
with dorsal fold and ventral sulcus, pedicle valve
more convex; pedicle beak suberect. Dental plates
la~king; hinge teeth stout, triangular in cross sec­
tion; musculature in pedicle valve essentialIy as in
Leptoeoelia; cardinal process consisting of elevated
median ridge, swolIen terminally; cardinal process
supported by dorsal myophragm; brachidium un­
known. L.Dev., S.Am.-S.Afr.-Australia. -- FIG.
529,7. *A. tourteloti, Brazil-Arg.; 7a,b, brach.v.,
ped.v., Xl; 7e-e, brach.v. int., brach.v. into mold,
brach.v. into mold, X2 (1l1).

Eocoelia NIKIFOROVA, 1961, p. 252 [*Atrypa hemi­
sphaeriea SOWERBY in MURCHISON, p. 637; aD].
Unequally biconvex or plano-convex, plicate shelIs,
pedicle valve more convex; growth lines subdued;
fold and sulcus lacking or subdued. Small, thin,
dental plates present or lacking; hinge teeth bear­
ing crural fossette on their median faces; discrete
hinge plates bounding notothyrial cavity and noto­
thyrial platform with or without knoblike cardinal
process; brachidium unknown. L.Sil.(L.Lando­
very )-U.Sil.(Wenlock.), Eu.-Asia(Sib.) -N.Am.-S.
Am.-Australia.--FIG. 529,8. *E. hemisphaeriea
(SOWERBY), L.Sil., Sib.; 8a,b, ped.v. int., brach.v.
int., X4; 8e-e, ped.v., brach.v., lat. views, X3
(602).

Family KAYSERIIDAE Boucot,
Johnson, & Staton, 1964

[Kayseriidae BOUCOT, JOHNSON, & STATON, 1964, p. 807]

Accessory lamellae arising from the jugum
and continuing intercoiled with the primary
lamellae of the spiralia to their ends. MDev.
Kayseria DAVIDSON, 1882, p. 21 [*Orthis lens

PHILLIPS, 1841, p. 65; aD]. Biconvex, bisulcate,
elongate-ovate costate shells, lenticular in profile,
median costae finer than those on flanks, growth
lines crossing ribs at irregular intervals. Ventral
myophragm present; dental plates lacking; high
triangular median septum extending along pos­
terior part of brachial valve; jugum resting on
median septum and produced ventralIy as stem
that contacts pedicle valve, jugal bifurcations aris­
ing from base of stem and accessory lamelIae con­
tinuing intercoiled with primary volutions of
spiralia to their ends. M.Dev., Eu., Asia.--FIG.
530,1. *K. lens (PHILLIPS), G.Brit.; la, lat.
(jugum), X3; lb,e, brach.v., lat., views, X2
(396).

Superfamily UNCERTAIN
Family UNCITIDAE Waagen, 1883

[nom. rran!l. SCHUCHERT & LEVENE, 1929 <er Uncitinae
WAAGEN, 1883, p. 494)]

Characters of Uncites. MDev.
Uncites DEFRANCE, 1825, p. 630 [*Terebratulites
gryphus SCHLOTHEIM, 1820, p. 259; aD] [=Win­
terfeldia SPRIESTERSBACH, 1942, p. 197 (type, U.
paulinae WINTERFELD)]. Biconvex, elongate-oval,

costate shelIs, commonly lacking fold and sulcus;
costae bifurcate, crossed by irregularly spaced
growth lines; ventral beak attenuate, commonly
twisted; foramen may be present behind concave
deltidium. Dental plates and ventral myophragm
present; cardinal plate supporting large, slightly
bilobed cardinal process; hinge plates extending
as long lobes along posterolateral margins; crura
connecting directly with primary volutions of
spiralia, jugum a simple band with low median
projection. M.Dev., Eu.-Asia.--FIG. 530,2. *U.
gryphus (SCHLOTHEIM), M.Dev., Eu.; 2a-e,
brach.v. int., lat., brach.v. ext., Xl (229, 396).

Suborder RETZIIDINA Boucot,
Johnson, & Staton, 1964

[nom. correct. BOUCOT, JOHNSON, & STATON, herein (pro sub·
order Retzioidea BOUCOT I JOHNSON, & STATON. 1964)] [Mate­
rials for this suborder prepared by A. J. BoucoT, J. G. JOHN·

SON, and R. D. STATON]

Costate and plicate rhynchonelliform
shells with crural loops directed medially
connecting with laterally directed spiralia.
U.Sil.( Wenlock.)-Trias.

Superfamily RETZIACEA
Waagen,1883

[nom. lransl. BOUCOT, JOHNSON, & STATON, 1964, p. 813 (ex
Retziinae WAAGEN, 1883, p. 486)]

Punctate shells with spiralia directed lat­
erally. U.Sil.(Wenlock.)-Perm.

Family RETZIIDAE Waagen, 1883
[nom. transl. HALL Be CLAItKE, 1895, p. 358 (ex Retziinae

WAAGEN, 1883, p. 486)]

Plications or costae developed evenly
across shell. L.Dev.-Perm.
Retzia KING, 1850, p. 137 [*Terebratula adrieni DE

VERNEUIL, 1845, p. 471; aD] [=Trigeria BAYLE,
1878, pI. 13 (type, T. adrieni)]. Subequally
biconvex, elongate-oval costate shells commonly
without fold and sulcus; median costae same
width as costae on flanks; deltidial plates con­
junct; foramen permesothyridid. Thin, but promi­
nent dental plates present; pedicle collar well de­
veloped; cardinal plate quadrilobate, flattened,
posterior lobes extending into umbonal cavity of
pedicle valve; cardinal plate supported by median
septum; jugum joining and projecting postero­
ventrally as long stem that gives rise to short
pronglike bifurcations. L.Dev., Eu.-Asia(USSR).
--FIG. 531,2. *R. adrieni (DE VERNEUIL), Fr.;
2a, lat. (jugum), X3; 2b,e, brach.v., ped.v.,
Xl (396).

Acambona WHITE, 1862, p. 27 [*A. prima; aD].
Subequally biconvex, elongate oval, finely costate
shells commonly lacking distinct fold and sulcus;
costae may be interrupted by growth lines at
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irregular intervals toward anterior, costae on me­
dial regions same width as those on flanks; ddtid­
ial plates conjunct. Foramen permesothyridid.

\,
10 ',,'

6b

60
Acombono

Dental plates lacking; pedicle collar present; car­
dinal plate bilobate posteriorly; jugum unknown.
L.Miss., N.Am.--FIG. 531,6. "A. prima, Osagian

FIG. 53!. Retziidae (p. H649-H652).
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(Burlington Ls.), USA(lowa); 6a,b, brach.v., lat.
views, X I (858).

Eumetria HALL, 1864, p. 54 [-R~tzia tI~ra HALL,
1858, p. 704; 00). Subequally biconvex, elon­
gate-oval costate shells, commonly without fold
and sulcus; median and flank costae same in
width; deltidial plates conjunct; foramen per­
mesothyridid. Dental plates lacking; cardinal
plate crescent-shaped, with apices pointed postero­
ventrally; cardinal plate supported by transverse

plate connecting crural plates; median septum
lacking; limbs of jugum connecting medially and
projecting backward as long stem that bifurcates
into short stubs. Miss., Eu.-N.Am.--FIG. 531,
8a-d. -E. tI~ra (HALL), U.Miss.(Chester.) , USA
(111.); 8a-d, ped.v., brach.v., lat., ant. views, X I
(858).--FtG. 53I,8~-g. E. tI"n~ui/iana (HALL),
U.Miss.(St. Louis Ls.), USA (Ind.) ; 8~, post. int.,
X 10; 8/, jugum (lat.), X4; 8g, jugum (ped.
view), X4 (396).

Ie10

o
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,: ,'W II
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FtG. 531A. Retziidae (p. H652).
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Hustedia HALL & CLARKE, 1893, p. 120 [-Tere­
bratula mormoni MARCOU, 1858; OD]. Subequally
biconvex, elongate-oval, costate shells, commonly
lacking fold and sulcus; costae on medial regions
same width as costae on flanks; deltidial plates
conjunct; foramen permesothyridid. Dental plates
lacking; pedicle collar present; cardinal process
-large, recurved posteriorly, bilobate on extremity,
and bearing lateral pronglike crura projecting into
umbonal cavity of pedicle valve; single prong­
like stem, recurved backward, arising medially
near base of cardinal plate; jugal lamellae rising
anteroventrally to join; then projecting backward
as simple stem; spines projecting backward from
jugal stem. Carb.-Perm., Eu.-N.Am.-S.Am.(Brazil­
Peru)-Asia(India).--FIG. 531,1. -H. mormoni
(MARCOU), Penn., Mo.; la, lat. (jugum), X4;
lb,c, ant. (cardinal plate), lat. (cardinal plate),
X5; ld,e, ped.v., brach.v., X2 (396).

Leptospira BOUCOT, JOHNSON, & STATON, 1964, p.
814 [-Trematospira costata HALL, 1859, p. 210;
OD]. Externally shaped like Trematospira, but
pauciplicate. Internally like Rhynchospirina. L.
Dev., ?M.Dev., N.Am.--FIG. 531,5. -L. costata
(HALL), New Scotland E, USA (N.Y.) ; 5a,b,
brach.v., ped.v., Xl (396).

Neoretzia DAGIS, 1963, p. 130 [-Retzia superbescens
BITTNER, 1890, p. 281; OD]. Biconvex shells
with few subangular plications and radially
grooved interspaces laterally; pedicle valve beak
nearly straight, deltidial plates conjunct. Pedicle
collar present, dental plates lacking; brachial
valve with cardinal plate supporting bilobed car­
dinal process and supported by high, thin median
septum; jugum wtih M-shaped median blade on
ventral side and with saddle-shaped jugal stem;
apices of spiralia directed laterally. Trias., Eu.­
Asia.--FIG. 531A,1. -R. superbescens (BITT­
NER), Eu.(Crimea-Caucasus); la-c, brach.v., lat.,
ped.v. views, Xl; 1d-y, ser. transv. secs., X3
(212a).

Parazyga HALL & CLARKE, 1893, p. 127 [-Atrypa
hirsuta HALL, 1857, p. 168; SD SCHUCHERT, 1897,
p. 301]. Subequally biconvex, transversely oval
or elongate costate shells, commonly with dorsal
fold and ventral sulcus; costae simple, bearing
fine spines; conjunct deltidial plates present or
lacking. Dental plates present; incomplete pedicle
collar present; cardinal plate quadrilobate as in
Trematospira but less elevated and with anterior
lobes only poorly defined by medial cleft; dorsal
inyophragm present; jugum as in Trematospira.
M.Dev., N.Am.--FIG. 531,3. -P. hirsuta
(HALL), M.Dev. (Hamilton.) , USA (N.Y.); 3a-d,
ped.v., brach.v., post., ant. views, Xl (396).

Plectospira COOPER, 1942, p. 288 [pro Ptychospira
HALL & CLARKE, 1893, p. 112 (non SLAVIK,
1869)] [-Terebratula ferita VON BUCH, 1834, p.
96; OD]. Subequally biconvex, pauciplicate shells
of lenticular outline, dorsal fold commonly con­
sisting of elevated median plication; deltidial

plates conjunct. Dental plates absent; cardinal
plate essentially as in Homoeospira; median sep­
tum present; jugal lamellae joined and projecting
posteroventrally as simple stem. L.Dev.-M.Dev.,
Eu.-Asia.--FIG. 531,4. -P. ferita (VON BUCH), M.
Dev., Ger.; 4a,b, lat., brach.v. views, X2; 4c-f,
serial secs., X6.5 (396, 744).

Trematospira HALL, 1859, p. 207 [-Spirifer multi.
striatus HALL, 1857, p. 59; SD HALL & CLARKE
1893, p. 126]. Subequally biconvex, transverse:
oval, costate shells, commonly with dorsal fold
and ventral sulcus; costae subangular, approxi­
mately of same width in medial regions as on
flanks, bifurcating anteriorly; deltidial plates con­
junct; foramen mesothyridid. Short dental plates
may be present; cardinal plate quadrilobate, pos­
terior lobes projecting into pedicle cavity; small
cardinal process may be developed between pos­
terior lobes, as in Rhynchospirina; median septum
absent; myophragm may be present; jugum es­
sentially as in Rhynchospirina. L.Dev., N.Am.-­
FIG. 531,7. -T. multistriata (HALL), L.Dev.(New
Scotland), USA (N.Y.) ; 7a-c, brach.v., ped.v.,
lat. (jugum) views, Xl; 7d, brach.v. into (cardi­
nalia), X3 (396).

Family RHYNCHOSPIRINIDAE
Schuchert & LeVene, 1929 (1894)

[Rhynehospirinidae SCHUCHERT I< LEVENE, 1929, {l. 22 (1894);
=Rhynehospirinae SCHUCHERT, 1894, p. 1051 [The family·
group name Rhynchospirinidae, based on the junior synonym
of the replaced homonym Rhynchospira, is to be cited un·
dec its own author and date, but for purposes of priority
takes the date of the replaced family name. Likewise, the
type-genus, Rhynchospirina, takes the date of the name

(Rhynchospjra HALL) which it replaces (Code, Art. 39)1
Costae of second order originating medial­

ly in front of the beak or with medial costae
finer than on flanks. U.Sil.-LDev.
Rhynchospirina SCHUCHERT & LEVENE, 1929, p.

121 (1859) [pro Rhynchospira HALL, 1859, p.
29 (non EHRENBERG, 1845)] [-Waldheimia for­
mosa HALL, 1857, p. 88; OD] [=Rhyncospira
HALL, 1859, p. 213 (nom. null.); Retziella NIKI­
FOROVA, 1937, p. 57 (type, R. weberi)]. Externally
like Homoeospira; deltidial plates conjunct; fora­
men mesothyridid to permesothyridid. Short den­
tal plates may be present; incipient pedicle collar
variably developed or absent; cardinal plate trape­
zoidal, projecting posteriorly into umbonal cavity
of pedicle valve; crural bases stout and flattened,
projecting ventrally; cardinal plate supported by
median septum; jugal lamellae rising ventrally
to join, then projects backward as short trough­
shaped stem, or stem may be lacking. U.Sil.­
L.Dev., Eu.-N.Am.-Asia. -- FIG. 532,la. -R.
formosa (HALL), L.Dev., USA(N.Y.); lat. view
showing jugum, X4 (396).--FIG. 532,lb-e. R.
maxwelli AMSDEN, L.Dev., USA(Okla.); lb-d,
brach.v., ped.v., ant. views, X2; Ie, brach.v. int.,
X3 (33).
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Homoeospira HALL & CLARKE, 1893, p. 112
[·Rhynchospira evax HALL, 1863, p. 213; SD
SCHUCHERT, 1897, p. 231]. Subequally biconvex,
elongate-oval costate shells, with or without poor­
ly defined fold and sulcus, or shells may be faintly
bisulcate; median costae narrower than costae on
flanks; deltidial plates conjunct or disjunct, or
delthyrium may be open; foramen submesothyridid
to permesothyridid. Dental plates lacking; car­
dinal plate conjunct posteriorly, but disjunct,
divergent anteriorly; small, linear cardinal proc­
ess posteriorly; cardinal plate not extending into
pedicle cavity, as in Rhynchospirina, supported by
median septum that does not reach to anterior
half of shell; jugum essentially as in Rhynchospir­
ina. U.Sil.(Wenlock·} , Eu.-N.Am.--FIG. 532,3.
·H. evax (HALL), U.Sil.(Waldron), USA (Ind.) ;
3a,b, brach.v., lat. views, X I (396).

Superfamily ATHYRISINACEA
Grabau, 1931

[nom. Iransl. BOUCOT, JOHNSON, & STATON, 1964, p. 814 <ex
Athyrisininae GRABAU, 1931, p. 509)]

Impunctate. MDev.-Trias.

Family ATHYRISINIDAE Grabau, 1931
[nom. Iransl. BOUCOT, JOHNSON, & STATON, 1964, p. 815 <ex

Athyrisininae GRABAU, 1931, p. 509) I
Characters of superfamily. MDev.-Trias.

Athyrisina HAYASAKA, 1920, p. 176 [·A. squamosa
HAYASAKA, 1920, p. 176; OD]. Biconvex costate
shells with dorsal fold and ventral sulcus. Short
dental plates present; brachial median septum
absent. Spiralia directed laterally; jugum un­
known. M.Dev., China.--FIG. 532,5. A. minor
HAYASAKA; 5a-e, ped.v., brach.v., lat., post.,
and ant. views of into mold, X 1.5 (113).

Dzieduszyckia SIEMIRADZKI, 1909, p. 768 [·Tere­
bratula (?) kielcensis ROEMER, 1866, p. 671; OD]
[=Zigania NALIVKIN, 1937, opp. p. 112 (nom.
nud.)]. Subequally biconvex, bisulcate, common­
ly transverse shells with crenulate, rectimarginate
anterior commissure, or with commissure de­
flected slightly dorsally; costae coarse or fine,
rounded, bifurcating anteriorly; ventral beak
straight or slightly incurved. Short dental plates
present; cardinal plate present, supported by me­
dian septum in posterior half of valve; crura
forming loops subparallel to median plane; apices
of spiralia directed toward posterolateral margins;
jugum unknown. U.Dev.(?Frasn.-Famenn.} , Eu.­
N.Afr.--FIG. 532,2. D. intermedia TERMIER,
Famenn., N.Afr.; 2a-c, brach.v., ant., lat., X I
(799).

Misolia VON SEIDLITZ, 1913, p. 172 [·M. misolica;
00]. Biconvex, elongate-oval, costate shells with
or without dorsal fold and ventral sulcus; costae
may bifurcate anteriorly; mesothyridid foramen
present below conjunct deltidial plates. Cardinal
plate not pierced apically, but bearing low bilobed

cardinal process on its posterior portion; jugum
giving rise to dorsally directed bifurcations at
point of joining, jugum pointed anteriorly, but
lacking saddle. Trias., Indonesia.--FIG. 532,7,
·M. misolica; 7a,b, ped. and lat. views of jugum,
X2; 7c-e, brach.v., lat., ped.v. views, XI (735),

Molongia MITCHELL, 1921, p. 546 [·M. elegans,
p. 547; OD]. Small, subequally biconvex, pauci­
plicate shells; unplicate sulcus present in pedicle
valve, medially grooved fold present in brachial
valve; beak moderately incurved, foramen circu.
lar. Short thin dental plates present in pedicle
valve, musculature not impressed; brachial valve
with discrete hinge plates diverging anterolaterally;
prominent myophragm present posteriorly; spiralia
directed laterally. Shell substance impunctate. U.
Silo or L.Dev., Australia (New S. Wales).--FIG.
532,6. ·M. elegans; 6a-e, ped.v., brach.v., lat.,
ant. views, X 1.5; 6/, post. view of into mold,
X5 (113).

Uncinella WAAGEN, 1883, p. 494 [·U. indica; 00].
Biconvex, suboval, costate shells commonly lack·
ing fold and sulcus; foramen as in Misolia; small
deltidium present. Dental plates lacking; hinge
plates discrete, diverging; spiralia as in Retzia;
jugum unknown. Perm., India.--FIG. 532,4. ·U.
indica; 4a,b, ped.v. beak, brach.v. beak, X2; 4c-e,
brach.v. ext., lat., ant. views, XI (845).

Suborder ATHYRIDIDINA Boucot,
Johnson, & Staton, 1964

[nom. correct. BOUCOT, JOHNSON, & STATON, herein (pro sub~
order Athyridoidea BOUCOT, JOHNSON, & STATON, 1964, p.
815)] [=suborder Rostrospiracea MOORE, 1952, p. 221] [Male'
rials for this suborder prepared by A. j. BOUCOT, j. G. JOHN'

SON, and R. D. STATON]

Smooth or pauciplicate, impunctate, with
narrow hinge line; pedicle-valve interarea
obsolete or lacking; beak commonly trun­
cated by circular foramen. Spiralia directed
laterally or ventrally; crura project parallel
to median plane; primary lamellae invari­
ably united by more or less elaborate jugum;
accessory lamellae arising from jugum com·
monly present. U.Ord.-Jur.

Superfamily ATHYRIDACEA
M'Coy, 1844

[nom. correcl. BOUCOT, JOHNSON, & STATON, 1964, p. 815 <pro
Athyracea M'Coy, 1844, nom. transl. WILLIAMS, 1956, p'8~r4)
<ex Athyridae M'Coy, 1844, p. 104, emend. DA~lDSO~, 1
pro Rostrospiracea SCHUCHEIlT & LEVENE, 1929 (mvaltd name

not based on a family group»)

Spiralia directed laterally; crura united
with primary lamellae by pair of S-shaped
loops. U.Ord.-Trias.

Family MERISTELLIDAE Waagen, 1883
[nom. Iransl. HALL & CLARKE, 1895, p. 358 <ex MeristeUinae

WAAGEN, 1883, p. 449)]

Imperforate medially depressed cardinal
© 2009 University of Kansas Paleontological Institute
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plate present, commonly forming septalium;
jugal saddle not developed. Lamellar expan­
sions at growth lines not developed. U.Ord.­
Miss.

Subfamily MERISTELLINAE Waagen, 1883
[Merislellinae WAAGEN. 1883, p. 4491

Jugal stem present with bifurcations pres­
ent or absent; pedicle-valve muscle field tri­
angular, impressed, and longitudinally stri­
ate. U.Ord.-UDev.
Meristella HALL, 1859, p. 78 ["Atrypa laevis VAN­

UXEM, 1842, p. 120; SO S. A. MILLER, 1889, p.
354]. Unequally biconvex shells, commonly longer
than wide; interarea obscure; ventral beak strong­
ly incurved at maturity, commonly concealing
foramen; deltidial plates 'may be exposed in early
growth stages; dorsal fold and ventral sulcus
may occur, or sulcation may affect only anterior
commissure, or valves may be nonsu1cate. Dental
plates obsolescent; ventral muscle scar flaring
strongly laterally, commonly deeply impressed into
secondary shell material; cardinal plate strong,
variable, triangular to subquadrate in outline;
commonly concave on upper surface and de­
pressed to form broad septalium; median septum
originating beneath cardinal plate and extending
part way to anterior margin; jugum produced
backward as stem that bifurcates and recurves
dorsally, then anteriorly, to reunite with stem.
L.Dev., N.Am.--FIG. 533,la-d. M. atoka GIRTY,
L.Dev. (Haragan) , USA (Okla.) ; la,b, brach.v.,
ped.v. views, Xl; Ie, brach.v. int., X3; ld, ped.
v. int., X2 (33).--FIG. 533,le,f. M. waleotti
HALL & CLARKE, L.Dev., Can.(Ont.); le,f, lat.
and ped.v. views showing jugum, X3 (396).

Charionella BILLINGS, 1861, p. 148 ["Atrypa scitula
HALL, 1843, p. 171; 00]. External features,
pedicle-valve interior, and jugum as in Meristella;
cardinal plate simple, imperforate, depressed, and
sessile; dorsal myophragm may be present; dif­
fers from Meristella by absence of dorsal median
septum. L. Dev.(L. Ems.)-U. Del'. (Tully ), N.Am.
--FIG. 533,3. "C. scitula (HALL), M.Dev., Can.
(Ont.); 3a,b, brach.v. (shell partly removed), ped.
into mold, Xl; 3e, brach.v. into (cardinal plate),
X3 (396).

Charionoides BOUCOT, JOHNSON, & STATON, 1964, p.
817 ["Meristella doris HALL, 1860, p. 84; 00].
Biconvex, elongate shells commonly lacking well­
defined fold and sulcus; ventral beak with round
foramen posterior to triangular delthyrium; car­
dinal shoulders angular, defining broad palintrope;
ventral beak slightly incurved. Short dental plates
present; ventral muscle field not strongly im­
pressed; brachial valve bearing posteriorly sessile
cruralium elevated on short median septum an­
teriorly; spiralia and jugum unknown. Differs
from Charionella in shape of ventral beak and in
presence of dorsal median septum. L.Dev.(Ems.)-

M.Dev., E.N.Am.--FIG. 533,6. C. sp. d. "C.
doris (HALL), L.Dev., Tomhegan F., USA(Maine);
6a, brach.v. view (ped. beak), X3; 6b,e, brach.v.
int., ped.v. into mold, X2; 6d, brach. into mold,
Xl (113).

Cryptothyrella COOPER, 1942, p. 233 ["Whitfiddella
quadrangularis FOERSTE, 1906, p. 327; OD].
Large, elongate, smooth shells, subequally bicon­
vex or with pedicle valve more convex, ventral
beak incurved, dorsal fold and ventral sulcus ab­
sent or only poorly developed. Ventral interior
with long subparallel dental plates bounding deep­
ly impressed muscle field; umbonal cavities may
bear chevron-like corrugations; brachial valve with
sockets set widely apart, large flat cardinal plate
present with sessile septalium medially, promi­
nent myophragm present, no median septum;
jugum united and projecting backward as simple
stem. U. Ord. (Ashgill.)-up. L. Sil.(C2 , up. Lland­
over.), N.Am.-S.Am.(Venez.), Eu.-Asia(Sib. plat­
form).--FIG. 533,5a-e. C. eylindriea (HALL),
L.SiI. (Platymerella Z.); 5a-e, ped.v. into mold,
brach.v., lat. int., ped.v., lat. views, all X I (396).
--FIG. 533,5f,g. C. sp., L.SiI., S.Am.(Venez.);
5f,g, ped.v. into mold, X2, brach.v. into mold,
X3 (Boucot, Johnson, & Staton, n).

Meristina HALL, 1867, p. 299 ["Meristella maria
HALL, 1863, p. 212; 00] [=Whitfieldia DAVID­
SON, 1882, p. 107 (type, Atrypa tumida DALMAN,
1828, p. 134)]. External configuration and in­
ternal shell structures similar to Meristella but
with narrow ventral muscle field and dental plates
extending forward as distinct ridges that bound
muscle area; jugum united and projecting back­
ward as stem, bifurcating into 2 short stubs that
mayor may not recurve to rejoin jugum. Sil.-V.
Dev.(Tully), cosmop.--FIG. 533,4. "M. maria
(HALL), U.SiI. (Waldron) , USA(Ind.); 4a-d,
brach.v., lat., brach.v. into (brachidium), ped.v.
into mold, Xl; 4e, brachial into (cardinal plate),
X2 (396).

Pentagonia COZZENS, 1846, p. 158 ["P. peersii
(="Atrypa unisuleata CONRAD, 1841, p. 56);
00] [=Gonioeoelia HALL, 1861, p. 101 (type,
G. uniangulata, =Atrypa unisuleata)]. Biconvex
shells of pentagonal outline; pedicle valve with
very broad sulcus and abrupt lateral slopes; brach­
ial valve with broad rounded fold commonly with
narrow medial groove. Pedicle valve muscle im­
pressions essentially as in Meristella; short dental
plates present; dorsal median septum continuing
posteriorly as faint median ridge on cardinal
plate which arises vertically from bottom of valve
so as to present erect, concave anterior face, top
of cardinal plate extended posteriorly as scoop­
shaped concavity; spiralia conforming with con­
tracted interior cavity of shell; nature of jugal
bifurcations unknown. L.Dev.(Ems.)-M.Dev., N.
Am.-S. Am. (Colom.-Venez.).--FIG. 533,2. "P.
ttnisuleata (CONRAD), M.Dev. (Onondaga), USA
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FIG. 534. MeristelIidae (Meristinae) (p. H658).
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(N.Y.); 2a-l, ped.v_, post., ant., lat., brach.v. int.,
ped.v. int., Xl (396)_

Subfamily MERISTINAE Hall & Clarke, 1895
[nom. transl. SCHUCHERT I< LEVENE, 1929, p. 22 (ex Merisli­

dae HALL I< CLARKE, 1895, p. 345)]

Jugal bifurcations present; shoe-lifter
process present in pedicle valve. L.Si/.-M.
Dev.
Merista SUESS in DAVIDSON, 1851, p_ 150 ["Tere­

bratula herculea BARRANDE, 1847, p. 382; OD]
[=Camarium HALL, 1859, p. 486 (type, C.
typum) ]. Biconvex, elongate or transverse shells
with dorsal fold and ventral sulcus commonly
developed anteriorly. Dental plates short or may
be produced anteriorly as thickened ridges that
unite with outer part of medially placed shoe­
lifter process along its lateral edges, shoe-lifter
process with form of posteriorly plunging roof­
shaped plate; cardinal plate depressed to form
septalium supported by median septum; jugum
united to form stem, then bifurcating posteriorly
and recurving to rejoin in front of jugal stem,
loops thus ditiering from Meristella by not re­
joining at stem. U.Sil.(Wenlock.)-M.Dell., Eu.-N.
Am.-S. Am.(Venez.). -- FIG. 534,21. M. typa
HALL, U.SiI.(L.Kayser), USA(Md.); brach.v. into
(jugum), X2 (396).--FIG. 534,2a-e. "M. her­
culea (BARRANDE), L.Dev., Boh.; 2a-e, serial sees.,
X4.5 (744).

Dicamara HALL & CLARKE, 1893, p. 73 ["Atrypa
plebeia SOWERBY, 1840, pI. 56, fig. 12,13 (=Tere­
bratula scalprum ROEMER, 1844, p. 68); OD].
Externally like Merista. Pedicle valve with shoe­
lifter process as in Merista; brachial valve with
shoe-lifter divided and pierced by median septum.
[Differs mainly from Merista in presence of brach­
ial-valve shoe-lifter.] M.Dell., Eu.--FIG. 534,1.
"M. plebeia (SOWERBY), Eifel (Gerolstein), Ger.;
1a-g, serial sees., X4.5 (744).

Subfamily CAMAROPHORELLINAE
Schuchert & LeVene, 1929

[Camarophorellinae SCHUCHERT I< LEVENE, 1929, p. 22]

Jugal bifurcations present, spondylium in
pedicle valve. MDev.-Miss.
Camarophorella HALL & CLARKE, 1893, p. 215

["Pentamerus lenticularis WHITE & WHITFIELD,
1862, p. 295; OD]. Transversely subovate or
elongate, biconvex shells, with or without dorsal
fold and ventral sulcus; growth lines may be
crossed by irregular, fine radial lines. Dental plates
converging to form spondylium which rests on
short median septum and is supported laterally
by mystrochial plates; cardinal plate deeply con­
cave, supported by thickened median septum; ad­
ductor muscle platform raised above floor of
brachial valve in form of shoe-lifter penetrated by
median septum, as in Dicamara; jugum consist­
ing of inverted troughlike structure resting on
median septum, projecting backward as stem that

bifurc.at.es and ~ecurves dorsally, then anteriorly
to. relolD near ItS base. U.Dell.( Louisiana Ls.).
MISS., N.Am.--FIG. 535,3. C. mutabilis HYDE
L.Miss., USA (Ohio) ; 3a,b, ped.v., lat. views show:
ing jugum, X4; 3c,d, umbonal region int., ped.v.
int., X2 (440).

Camarospira HALL & CLARKE, 1893, p. 82 ["Cam.
arophoria eucharis HALL, 1867, p. 368; OD]
[=Rowleyella WELLER, 1911, p. 448 (type, Tere­
bratula tabulitt'S ROWLEY, 1900, p. 265)]. Ex­
ternally like Merista. Dental plates converging
to form spondylium which rests on short median
septum; cardinal plate supported by median sep­
tum; jugum unknown. M.Dell.-Miss., N.Am.-­
FIG. 535,2. "C. erlcharis (HALL), M.Dev., USA
(Ind.); 2a-d, brach.v., ped.v., lat. views, transv.
sec., XI (396).

Subfamily HINDELLINAE Schucbert, 1894
[Hindellinae SCHUCHERT, 1894, p. 106 (emend. BOUCOT,

JOHNSON, I< STATON, 1964, p. 8181

Inner hinge plates in plane of commissure,
separated by narrow fissure in most species;
hinge plates not depressed to form septal­
ium, as in other meristellid subfamilies;
jugal bifurcations absent; pedicle-valve cli·
ductor muscle field poorly impressed; longi­
tudinal striations lacking. U.Ord.-L.Dev.
Hinclella DAVIDSON, 1882, p. 130 ["Athyris um-

bonata BILLINGS, 1862, p. 144; OD]. Subcircular,
transverse, elongate-ovate, subequally biconvex
shells, with or without dorsal fold and ventral
sulcus. Pedicle valve with long subparallel dental
plates; cardinal plate depressed medially; long
low median septum present; jugum originating
in front of axis of spiralia and projecting back·
ward at low angle, joining to project as short
stem. L.Sil.(Ellis Bay), N.Am.--FIG. 535,4.
"H. umbonata (BILLINGS), L.SiI., Can.(Anticosti
Is.) ;4a, brach.v. into and brachidium, X 3 (229);
4b-d, ped.v., brach.v., lat. views, Xl (818).

Hyattidina SCHUCHERT, 1913, p. 415 [pro Hyattella
HALL & CLARKE, 1893, p. 61 (non LENDENFELD,
1889)] ["Atrypa congesta CONRAD, 1842, p. 265;
OD] . Biconvex shells with or without ventral
sulcus and dorsal fold that may be strongly
accentuated by bounding furrows. Short dental
plates occupying apex of pedicle valve; diductor
tracks linear, impressed, slightly divergent; hinge
plates triangular, medially divided by narr~w

fissure or may be anteriorly conjunct; medIan
septum lacking; jugum united and projecti~g

backward, without jugal stem. ?U.Ord.(EngllSh
Head F.), L.Sil.(Clinton.)-U.Sil.( Greenfield Dol.),
N.Am.-Eu.(Eng.).--FIG. 535,1. "H. congesta
(CONRAD), L.SiI.(Clinton.), USA(N.Y.); l~-c,

ped.v. into mold, post. into mold, brach.v. mt.
showing brachidium, X2; ld, brach.v. int. show­
ing hinge plates, X5 (396).

Whitfieldella HALL & CLARKE, 1893, p. 58 ["Atrypa
nitida HALL, 1843; ODJ. Biconvex, elongate trig-
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onal, with or without faint sulcus on both valves. Family ATHYRIDIDAE M'Coy, 1844
Short dental plates; pedicle-valve musculature only [nom. corrUI. BoueoT, JOHNSON, It STATON, 1964, p. 817 (pro
slightly impressed; inner hinge plates partly cov- Athyridae M'Coy, 1844, p. 104, emend. DAVIDSON, 1881, p. 4»)

[Athyridac propos~d by PHILLIPS, 1841, p. 54 for Producta
ering septalium supported by median septum that and Cal«ola is not an availahle group name under Article
projects only short distance anteriorly; jugum lie of the International Code]

united and projecting backward as simple stem. Smooth or pauciplicate shells commonly
Sil., ?L.Dell., Eu.-N.Am.--FIG. 535,5a-d. W. up- with cardinal plate pierced apically, not de·
silon (BARRANDE), Sil., Boh.; 5a·d, serial secs., pressed to form septalium; jugal saddle may
X4.5 (744).--FIG. 535,5e-h. ·W. nitida occur and lamellar expansions may be de·
(HALL), U.Sil.(Waldron Sh.), USA (Ind.) ; 5e-h, veloped at growth lines. U.Sil.( Wenlock.)­
ped.v., brach.v., lat., ant. views, X I (Tillman, n). Trias.

30

Sd

FIG. 535. Meristellidae (Camarophorellinae) (2-3), (Hindellinae) (l ,4-5) (p. H658-H659).
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Subfamily PROTATHYRIDINAE Boucot,
Johnson, at Staton, 1964

[Prolathyridinac BOUCOT. JOHNSON. & STATON. 1964, p. 819]

Primitive athyridids lacking jugal saddle;
cardinal plate pierced apically. U.Sil.(Wen­
lock·)-MDev.
Protathyris KOZLOWSKI, 1929, p. 223 [·P. prae·

cursor; 00). Subequally biconvex, elongate shells,
with or without dorsal fold and ventral sulcus.
Dental plates present, confined to apex; ventral
muscle scars only faintly impressed; hinge plates

Protathyris

divided apically by small fissure, conjunct an­
teriorly; dorsal myophragm may be present; jugum
joined, to form stem that projects backward,
bifurcating and extending into proximity with
primary lamellae. ?U. Sil. (?Wenlock'), L. Dev.,
Eu.-N.Am.--FIG. 536,10. P. "didyma" (DAL­
MAN), V.Sil., Eng.; ped.v. into mold, X2 (229).
--FIG. 536,lb-l. ·P. praecllrsor, L.Dev.(Czort.
k6w), Podolia; 1b, brach.v. view, XI; 1c-k, serial
sees., X3; Il, brachidium, X6 (487).

Buchanathyris TALENT, 1956, p. 36 [·B. westoni;
00). Subequally biconvex, transversely oval or

. FIG. 536. Athyrididae (Protathyridinae) (p. H660-H662).
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elongate shells, with or without faintly developed
dorsal fold and ventral sulcus. Dental plates pres­
ent; cardinal plate esseOlially Rat, perforated, as
in Athyris; jugum united and pointed backward,

50

Acti noconchus 5c

lacking jugal stem, saddle, or bifurcations. L.D~v.

{Ems.} - M.D~v., Australia.--FIG. 536,4. eB.
w~stoni; 4a-c, ped.v., brach.v., post. views, X 1.5;
4d, brachidium, X3; 4~-i, serial sees., X5 (796).

FIG. 537. Athyrididae (Athyridinae) (p. H662-H663).
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Glassina HALL & CLARKE, 1893, p. 98 [*Terebratula
laeviuscula SOWERBY in MURCHISON, 1839, p. 631;
00]. Small, elongate, subequally biconvex shells
resembling Protathyris. Jugum taking form of
backward inclined X, lacking jugal stem present
in Protathyris. V.Sil.( Wenlock.-L.Ludlow) , Eu.
--FIG. 536,3. *G. laeviuscula (SOWERBY); Eng.;
3a,b, brach.v., lat. views, X2 (229).

Greenfieldia GRABAU, 1910, p. 148 [*G. whitfieldi;
00]. Subequally biconvex, elongate shells, with
or without dorsal fold and ventral sulcus. Dental
plates present; confined to apex; muscle scars only
faintly impressed; hinge plate medially divided by
narrow fissure, or may be anteriorly conjunct;
jugum unknown. [May equal Protathyris.] V.Sil.,
N.Am.--FIG. 536,2. *G. whitfieldi, Greenfield
Do!', USA(Mich.); 2a,b, brach.v. into mold, ped.
v. int. mold, Xl (364).

Subfamily ATHYRIDINAE M'Coy, 1844
[nom. correct. BOUCOT, JOHNSON, & STATON, 1964, p. 819 (pro
Athyrinae M'Coy, 1844, nom. transl. WAAGEN, 1883, p. 450
('x A.hyridae M'Coy, 1844, p. 104, 'm'nd. DAVIDSON, 1881,

p.4)1

Jugal saddle present, jugal bifurcations
terminating between 1st and 2nd volutions
of spiralia. L.Dev.-Trias.
Athyris M'Coy, 1844, p. 146 [*Terebratula con­
antrica VON BUCH, 1834, p. 123; SO KING, 1850,
p. 136] [=Cliothyris AGASSIZ, 1846, p. 90; Spiri­
thyris QUENSTEDT, 1868, p. 30; Euthyris QUEN­
STEDT, 1869, p. 442 (type, T. concentrica); Cleido­
thyris PAETEL, 1875, p. 45]. Biconvex, transverse
or elongate shells, with or without dorsal fold or
ventral sulcus; dorsal fold may bear median fur­
row and flanks may bear pair of broad plications;
broad lamellar expansions which may be developed
at growth lines, may bear fine radially arranged
spines. Dental plates present; ventral myophragm
may occur; cardinal plate of variable shape,
pierced apically, free, flat, concave, or medially
crested; dorsal myophragm may be present; jugum
united to form saddle-shaped plate that projects
forward, saddle narrowing posteriorly into stem
with bifurcations that arise beneath stem or at its
posterior terminus and recurve dorsally, terminat­
ing between 1st and 2nd volutions of spiralia.
L.Dev.-Trias., cosmop.--FIG. 537,4a. A. vittata
HALL, M.Dev., USA (N.Y.) ; 4a, lat. (jugum),
X3 (396).--FIG. 537,4b-d. A. lamellosa (LE­
VEILLE), L.Miss., USA(Mo., III.); 4b-d, ped.v.
ext., ped.v. into mold, posterior into mold, Xl
(858).

Actinoconchus M'CoY, 1844, p. 149 [*Spirifera
planosulcata PHILLIPS, 1836, p. 220 (=A. para­
doxus M'Coy, 1844, p. 149); 00]. Subequally
biconvex, transversely oval, commonly without
well-developed dorsal fold and ventral sulcus;
broad lamellar expansions developed at growth
lines, lamellae traversed by close-set fine radial
grooves, but spines not developed. Dental plates

present; ventral myophragm may be present;
brachial valve internal structures essentially as in
Cleiothyridina. Carb., Eu.--FIG. 537,5. *A.
planosulcata (PHILLIPS), Eng.; 5a,b, brach.v. int.
(brachidium), X2, lat. (jugum), X3 (229); 5c,
brach.v. ext., Xl (229).

Anathyrella KHALFIN, 1961, p. 476 [*Anathyris
ussovi KHALFlN, 1933; 00]. Like Anathyris ex­
ternally but with widely flaring flanks, sulcus in
pedicle valve and fold in brachial valve. Apically
perforate cardinal plate reportedly present in
brachial valve. V.Dev., USSR(Kuznetzk Basin).

Anathyris VON PEETZ, 1901, p. 134 [*Spirifera
phalaena PHILLIPS, 1841, p. 71; SO SCHUCHERT
& LEVENE, 1929, p. 29]. Biconvex plicate shells
with lamellose growth lines; ventral sulcus pres­
ent, dorsal fold deeply plicate; lateral slopes bear­
ing 1 or 2 broad, rounded troughs which may be
separated by narrow cusplike plications. Dental
plates present; cardinal plate concave; dorsal myo­
phragm may be present; jugum unknown. L.Dev.­
V.Dev., Eu.-Asia(USSR). -- FIG. 537,1. A.
ezquerrai (DE VERNEUIL & D'ARCHIAC), L.Dev.,
Eu.; 1a,b, ped.v., brach.v. views, Xl (171).
[=Plicathyris KHALFIN, 1946 (type, Athyris si­
birica V. KHALFIN, 1940).]

Cleiothyridina BUCKMAN, 1906, p. 324 [pro Cleio­
thyris KING, 1850, p. 137 (non PHILLIPS, 1841)]
[*Spirifer de roissyi LEVEILLE, 1835, p. 39
(=Athyris royssii DAVIDSON, 1860, p. 84); 00]
[=Cliothyris HALL & CLARKE, 1893, p. 90 (non
AGASSIZ, 1846)]. Subequally biconvex, trans­
versely suboval shells, commonly with dorsal fold
and ventral sulcus developed anteriorly; surface
covered with broad lamellar expansions at growth
lines, lamellae projecting anteriorly as long flat
spines, which are broader and flatter than in
Athyris. Dental plates present; cardinal plate
small, triangular, pierced apically; jugum essen­
tially as in Athyris. V.Dell.-Perm., cosmop.-­
FIG. 537,3a. *C. deroissii (LEVEILLE), Carb., Eu.
(Eng.); brach.v. ext., X 1.5 (229).--FIG. 537,
3b. C. pectinifera (D'ORBIGNY), U.Perm., Green!.;
ped.v. view, Xl (269).

Composita BROWN, 1849, p. 131 [*Spirifer am­
biguus SOWERBY, 1823, p. 105; 00] [=Seminula
HALL & CLARKE, 1893, p. 93 (non M'Coy, 1844,
p. 158)]. Biconvex shells with dorsal fold and
ventral sulcus, or fold may bear medial furrow;
lateral slopes may bear indistinct low plications;
growth lines not lamellose. Short dental plates
present; cardinal plate perforate apically, and
may develop posteriorly extended flanges; dorsal
myophragm may be present; jugum essentially as
in Athyris. V.Dev.(Famenn.)-Perm., Eu.-N.Am.­
Australia.--FIG. 537,2. C. subtilita (HALL), U.
Miss. (Chester.) , USA (Ky.) (2a); U.Penn.(Mo.),
USA (Mo.-Iowa) (2b,c); 2a, brach.v. into showing
card. plate, X5; 2b, brach.v. view, Xl; 2c, ped.v.
into showing brachidium, X3 (396). [=?1nia-
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thyris BESNOSSOVA, 1963, p. 312 (type, I. topken·
sis); ?Pseudopentagonia BESNOSSOVA, 1963, p. 31~

(type, P. in;ensis).]
Leptathyris SIEHL, 1962, p. 212 [eL. gryphis; aD]
Subequally biconvex, small, subcircular, elongate
or transverse shells, commonly faintly bisulcate;
lamellar expansions at growth lines not known.
Internally, like Athyris, except that cardinal plate
is deeply depressed and medially crested; stout
myophragm may be developed. Differs from
Meristospira in presence of depressed cardinal
plate. L. Dell.(Ems.)-M. Dell., Eu.-N. Am.(Nev.).
--FIG. 538,4. eL. gryphis, M.Dev., Ger.; 4a-c,
brach.v., lat., ant. views, X3; 4d-j, serial sees.,
X6.5 (744).

Meristospira GRABAU, 1910, p. 158 [eM. michi­
ganense; 00]. Small, subcircular or transversely
oval biconvex shells with or without faintly de­
veloped dorsal fold and ventral sulcus; growth
lines not lamellose; few low plications may be
present. Short dental plates present; cardinal
plate free, pierced apically; dorsal myophragm
present; spiralia and jugum unknown. Differs
from Athyris principally in presence of free cardi­
nal plate. [May equal Composita.] M.Dell., N.Am.
--FIG. 538,2. eM. michiganense, Amherstberg
Dol., USA (Mich.) ; 2a, post. into mold both valves,
X3; 2b,c, lat., ped.v. into mold, X2 (364).

Spirigerella WAAGEN, 1883, p. 450 res. derbyi;
SO OEHLERT, 1887, p. 1300] [=Athyrdla RENZ,
1913, p. 620 (nom. nud.)]. Biconvex, elongate,
or transversely suboval shells with dorsal fold and
ventral sulcus, depth of broad sulcus tending to
reduce convexity of pedicle valve; surface lack­
ing lamellar expansions or spines. Dental plates,
if present, buried in secondary shell material that
is strongly developed in umbonal cavities; cardi­
nal plate large, free, recurved posteriorly, and
apically perforated; median septum lacking;
jugum as in Athyris, but with median septum
on saddle extending backward as far as jugal
stem. Perm., India-S.Am.--FIG. 538,3. es.
derbyi, India; 3a,b, lat. (jugum), brach.v. int.,
X3; 3c-j, brach.v., ped.v., lat., ant. views, X I
(845).

Triathyris COMTE, 1938, p. 45 [eTerebratula mu­
eronata DE VERNEUIL, 1850, p. 171; SO BOUCOT,
JOHNSON, & STATON, herein]. External configura­
tion like Anathyris but with lateral slopes non­
plicate, median plication on each valve raised to
form anterior projection. Interior structures un­
known. L. Dell.(U. Ems.), Eu.(Spain). -- FIG.
538,1. eT. mueronata (DE VERNEUlL); la,b, ped.
v., brach.v. views, Xl (171).

Subfamily DIPLOSPIRELLINAE Schuchert, 1894
[nom. corr~ct. SCHUCHERT, 1913, p. 418 (pro Diplospirinae

SCHUCHHT, 1894, p. 106, nom. imperl.) 1
Jugal bifurcations continuing intercoiled

with primary volutions of spiralia to their
ends. Trias. FIG. 538. Athyrididae (Athyridinae) (p. H663).
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FIG. 539. Athyrididae (Diplospirellinae) (p. H664).

Diplospirella BITTNER, 1890, p. 297 [·Terebratula
wissmanni MUNSTER, 1841, p. 64; 00). Small,
biconvex, transversely oval or pentagonal shells,
with or without faintly sulcate brachial valve.
Jugal lamellae united and projecting backward as
stem that bifurcates, accessory lamellae produced
by bifurcation continuing between primary volu­
tions of spiralia to their ends. Trias., Eu.(Aus.).
--FIG. 539,4. ·D. wissmanni (MUNSTER); 4a,
lat. (jugum), X4; 4b,e, brach.v., lat. views, Xl
(76).

Anisactinella BITTNER, 1890, p. 302 [·Terebratula
quadripleeta MUNSTER, 1841, p. 58; 00). Small,
biconvex shells with broad, plicate dorsal fold
and ventral sulcus; flanks smooth. Cardinal plate
well developed; jugum as in Dioristella, but ac­
cessory lamellae continuing intercoiled with pri­
mary spiral volutions to their ends. Trias., Eu.
(Aus.) .--FIG. 539,1. • A. quadrip/eeta (MUN­
STER); 1a-d, brach.v., ped.v., lat., ant. views, Xl
(76).

Euractinella BITTNER, 1890, p. 302 [·Terebratula
eontrapleeta MUNSTER, 1841, p. 59; 00). Bicon­
vex, suboval shells lacking fold and sulcus; low
rounded plications may be developed in corre­
sponding position on each valve. Accessory lam­
ellae of jugum continuing intercoiled wtih pri­
mary spiral volutions to their ends. Trias., Eu.
(Aus.) .--FIG. 539,2. ·T. eontrap/eeta (MUN-

STER); 2a-d, brach.v., ped.v., lat., ant. views, X2
(76).

Pexidella BITTNER, 1890, p. 300 [·Spiriter stron.
mayeri SUESS, p. 27; 00). Small, biconvex, elon­
gate-oval shells, commonly with dorsal fold and
ventral sulcus; may be thickened by secondary
shell material in umbonal region. Jugum situated
posteriorly, giviny rise directly to accessory lamellae
which continue between primary volutions of
spiralia to their ends. Trias., Eu.(Aus.).--FIG.
539,3. ·P. strohmayeri (SUESS); 3a, ped.v. view
showing brachidium, X2; 3b-e, brach.v., ped.v.,
lat., ant. views, Xl (76).

Subfamily UNCERTAIN

Amphitomella BITTNER, 1890, p. 298 [·Terebratula
hemisphaeroidiea KUPSTEIN, 1843, p. 222; 00].
Smooth, biconvex shells, with ventral median sep·
tum; cardinal plate strong, divided; dorsal median
septum strongly developed to meet ventral me·
dian septum; jugum as in Athyris, but lacking
saddle, jugal bifurcations terminating anteriorly,
between 1st ~nd 2nd volutions of spiralia. Trias.,
Eu.(Aus.).--FIG. 540,8. ·A. hemisphaeroidica
(KUPSTEIN); lat. (jugum), X4 (76).

Anomactinella BITTNER, 1890, p. 300 [·Terebratula
f/exuosa MUNSTER, 1841, p. 59; 00]. Finely pli­
cate, biconvex shells, with plications in correspond­
ing position on each valve, plications strong an·
teriorly, umbones smooth. Jugal bifurcations short,
not extending beyond origin of 1st volution of
spiralia. Trias., Eu.(Aus.).--FIG. 540,3. °A.
f/exuosa (MUNSTER); 3a,b, brach.v., ped.v. views,
Xl (76).

Dioristella BITTNER, 1890, p. 299 [·Terebratula i,,­
distineta VON BEYRICH, 1862, p. 34; SO HALL &

CLARKE, 1895, p. 775). Smooth, biconvex, elon­
gate-oval shells, commonly nonsulcate. Jugum
extending ventrally to join, then long jugal stem
projecting abruptly backward, jugal bifurcations
curving dorsally, then bending abruptly to rejoin
jugal stem at its origin Trias., Eu.(Aus.).--FIG.
540,2. ·D. indistineta (VON BEYRICH); 2a, lat.
(jugum), X3; 2b-e, ped.v., lat., brach.v., ant.
views, Xl (76).

Janiceps FRECH, 1901, p. 551 [0Athyris peracuta
STACHE, 1878, pI. 6, fig. 4; SO SCHUCHERT & LE'
VENE, 1929, p. 70). Small trigonal shells, pointed
at posterior and anterolateral extremities, each
valve bearing medially plicate fold. Interior un·
known. V.Perm., Eu.(Aus.).--FIG. 540,4. 0/.
peraeuta (STACHE); 4a,b, ped.v., brach.v. views,
Xl (312).

Pentactinella BITTNER, 1890, p. 300 [·Terebratula
quinqueeostata MUNSTER, 1841, p. 59; SO HALL
& CLARKE, 1895, p. 783). Plicate, biconvex shells,
with plication in corresponding position o~ e~ch
valve, medial part of each valve with phca~lOn

rather than furrow. Interior unknown. Trtas.,
Eu. (Aus.) .--FIG. 540,1. ·P. quinqueeostata
(MUNSTER); la,b, brach.v., ant. views, Xl (76).
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Ib
10

Pentoctinello

40 4b
Janiceps

6c

90 Septothyris Tetroctinello

FIG. 540. Athyrididae (Subfamily Uncertain) (p. H664-H666).

Pradoia COMTE, 1938, p. 43 [·T"ebratula torenoi
DE VERNEUIL & D'ARCHIAC, 1845, p. 460; SO
BOUCOT, JOHNSON, & STATON, herein]. Externally
like Athyris or Anathyris but lacking strong regu­
lar concentric lamellae, surface covered instead by
fine radiating lines which may bifurcate anteriorly.
Dental plates and perforate cardinal plate pres­
ent; spiralia directed laterally. L.Dev.(U.Ems.),
Eu.(Spain).--FIG. 540,6a-c. ·P. torenoi (DE
VERNEUIL & D'ARCHIAC); 6a-c, ped.v., lat., brach.
v. views, Xl (171) .--FIG. 540,6d-f. P. collettei
(DE VERNEUlL); 6d-f, ped.v., lat., brach.v. views,
Xl (171).

Septathyris BOUCOT, JOHNSON, & STATON, 1964, p.
819 [·Athyris aliena DREVERMANN, 1904, p. 258;
00]. Resembles Anathyris in external configura­
tion but lacks lamellose growth lines, ornament
consisting of fine irregular lines that diverge from
plications and join in interspaces to form zigzag
pattern, or intersection of lines may not meet
in the furrows. Short dental plates present; cardi­
nal plate broad, slightly concave, not known to be
pierced apically; cardinal plate supported by
median septum that does not continue to anterior;
spiralia and jugum unknown. L.Dev.( Siegen.-L.
Ems.). Eu.-N.Afr.--FIG. 540,9. ·S. aliena
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Nucleospiro

FIG. 541. Nucleospiridae (p. H666).

(DREVERMANN), Siegen., Ger.; 9a, brach. into
mold, Xl; 9b, ped. into mold, Xl.5; 9c, brach.
into mold post. view, X2; 9d, brach. ext. mold,
X3 (113).

Stolzenburgiella BITTNER, 1903, p. 508 [-So bukow­
skii; aD]. Biconvex, elongate or transverse, plicate
shells resembling Tetractinella, but with fine sec­
ondary plications developed between primary pli­
cations in corresponding position on each valve;
secondary plications may increase anteriorly by
implantation; dorsal fold and ventral sulcus may
be present. Spiralia with few volutions. Trias.,
Eu.(Aus.).--FIG. 540,5. -S. bukowskii; 5a-c,
brach.v., ped.v., ant. views, X2 (80).

Tetractinella BITTNER, 1890, p. 300 [-Terebratulites
trigonellus VON SCHLOTHEIM, 1820, p. 271; SD
HALL & CLARKE, 1895, p. 783]. Small, biconvex
shells externally resembling Anathyris, but lacking
regularly lamellose growth lines, commonly with
4 narrow cusplike plications in corresponding
positions on each valve. Dental plates present;
jugum joined, forming rudimentary saddle, jugal
stem projecting ventrally, bifurcating to form
short accessory lamellae. Trias., Eu.(Aus.).-­
FIG. 540,7. -T. trigonella (VON SCHLOTHEIM); 7a,
lat. (jugum), X4; 7b-d, lat., brach.v., ant. views,
Xl (76).

Family NUCLEOSPIRIDAE Davidson,
1881

[Nucleospiridae DAVIDSON, 1881, p. 4]

Smooth athyridaceans with free, imper­
forate, cardinal plate; jugum lacking bifur­
cations. U.Sil.-L.Carb.(Miss.).
Nuclcospira HALL, 1859, p. 24 [-Spirifer ventricosus

HALL, 1857, p. 57; aD]. Small, subequally bicon­
vex, subcircular shells; surface may be covered
by numerous fine, irregularly spaced spinules;
narrow, poorly defined dorsal fold and ventral
sulcus may be present, or sulcation may be ex-

pressed only by deflection of anterior commissure'
interarea narrow and low, commonly obscured
by small incurved pedicle-valve beak; small con­
cave plate in apex of delthyrium. Dental plates
lacking; low, thin, long median septum common­
ly present in each valve; ventral diductor scars
f1abellate, feebly impressed, enclosing elongate
adductor scars; cardinal plate imperforate, orig­
inating normal to plane of commissure and bend­
ing backward into delthyrial cavity of pedicle
valve; jugum united and projecting backward as
simple stem. U.Sil.-L.Carb.(Miss.) , cosmop.-­
FIG. 541,1. -N. ventricosa (HALL), L.Dev.(New
Scotland), USA(N.Y.); 1a,b, lat., ped.v. views
showing jugum, X4; 1c-g, brach.v., lat., lat.
,(brach.v. only), brach.v. into (ant. view), ped.v.
int., X2 (396).

Superfamily KONINCKINACEA
Davidson, 1853

[nom. transl. BOUCOT, JOHNSON, &. STATON, 1964, p. 820 (t',t
Koninckidae DAVIDSON, 1853, p. 92) I

Spiralia directed ventrally; jugum giving
rise to bifurcations that are intercoiled with
primary volutions of spiralia to their ends.
Trias.-Jur.

Family KONINCKINIDAE Davidson,
1853

[Koninckinidae DAVIDSON, 1853, p. 92]

Concavo-convex shells. Trias.-Jur.
Koninckina SUESS in DAVIDSON, 1853, p. 92 [-Pro­

ductus leonhardi WISSMANN, 1841, p. 18; 00].
Concavo-convex, smooth, alate shells. Spiralia
lacking marginal spinules. Trias., Eu.(Aus.).-­
FIG. 542,4a-i. K. leopoldi austriae BITTNER; 4a,
ped.v. view (brachidium), X2; 4b-i, ser. sees.,
X2 (76).--FIG. 542,4j,k. -K. leonhardi (WISS­
MANN); 4j.k, ped.v., post. views, Xl (76) [po
H904].

Amphiclina LAUBE, 1865, p. 28 [-Producta dubia
MUNSTER, 1841, p. 68; aD]. Concavo-convex,
smooth shells with narrow cardinal margin; an­
terior and lateral margins thickened. Trias.• Eu.
(Aus.).--FIG. 542,2. A. amoena BITTNER; 2a-c,
ped.v., lat., ant. views, Xl (76). .

Amphiclinodonta BITTNER, 1888, p. 288 [-A. l~a­

sinai aD]. Concavo-convex, smooth shells. WIth
narrow cardinal margin, resembling Amphlcltna,
but bearing submarginal rows of thickened arti­
culating tubercles as in Koninckodonta. Spiralia
bearing marginal spines. Trias.-Jur., Eu.(Aus.).
--FIG. 542,1. A. carnica BITTNER, Trias., Aus.;
1a-c, ped.v., lat., post. views, Xl (76).

Koninckella MUNIER-CHALMAS, 1880, p. 280
[-Leptaena liasina BOUCHARD, 1847, fig. 2; 00].
Concavo-convex, smooth, alate shells resembling
Koninckina, but bearing marginal spinules on
spiralia; cardinal process present. Trias.-Jur., Eu.
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FIG. 542. Koninckinidae (p. H666-H667).

ornament gave rise to a bewildering variety
of radial striae, concentric growth lamellae,
granules, pustules, spines, and various com­
binations of them. The crural plates, short
or absent in the Acrospiriferinae, became so
variable that apparently they are useless in
later groups for classification above the gen­
eric level. Even the typically impunctate
shell developed punctae in one group
(Syringothyridinae). Aside from radial
macro-ornament, which occurs also in many
of the Cyrtiacea, and the spiral brachidium
universally common to spiriferoids, the only
feature of importance found in all Spiri­
feracea is the longitudinally striate cardinal
process. Indeed, the assumption that this
feature is of critical importance is the main
basis for the suprageneric classification here
proposed.

10 Amphiclinodonto 20

30 Koninckello 3c
SPIRIFERIDINA

(Aus.).---FIG. 542,3. K. lastigata BITTNER;

Trias., Aus.; 3a-d, brach.v., lat., ped.v., ant. views,
Xl (76).

Koninckodonta BITTNER, 1893, p. 137 [eK. luggeri;
ODJ. Concavo-convex, smooth, alate shells re­
sembling Koninckina, but bearing submarginal
rows of thickened articulating tubercules, as in
Amphiclinodonta. Trias., Eu.(Aus.).---FIG. 542,
5. eK. luggeri; brach.v. into (brachidium), X2
(78).

[Materials for this suborder prepared by CHARLES w. PJTIlAT]

In the Lower Silurian two groups of im­
punctate spiriferoids make their appear­
ance nearly simultaneously. The Eospiri­
ferinae, which seem to have appeared slight­
ly earlier and which are judged to be more
primitive structurally, are characterized by
long crural plates, a nonstriate cardinal
process, and micro-ornament of rather
prominent radial striae. The somewhat
later Acrospiriferinae may have been de­
rived from the Eospiriferinae or they may
have arisen separately from a primitive
group of spire-bearers. In any case they
possess a distinctly different sort of brachial
valve, with shorter crural plates and a longi­
tudinally striate cardinal process, as well
as fimbriate micro-ornament.

The superfamily Cyrtiacea, as here inter­
preted, includes the Eospiriferinae and their
impunctate derivatives, the Cyrtiinae and
the Ambocoeliidae. The Eospiriferinae and
Cyrtiinae are thought to be very closely re­
lated, since the two groups are substantially
the same except for overall shell shape and
modifications of the delthyrium. The posi­
tion of the Ambocoeliidae is not quite so
certain. However, the presence of a non­
striate cardinal process and well-developed
crural plates points to the Eospiriferinae as
their progenitors. The highly variable
micro-ornament of the Ambocoeliidae
neither confirms nor denies the postulated
relationship.

Nearly half the recognized genera of the
Spiriferidina are placed in the superfamily
Spiriferacea, which was initiated in the
Early Silurian with appearance of the Acro­
spiriferinae. As evolution of the Spirifera­
cea unfolded, most of the characters so dis­
tinctly expressed in the ancestral Acrospiri­
ferinae became modified and specializations
appeared. The primitive fimbriate micro-
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The spiriferoids with smooth shells are
especially difficult to deal with confidently
at the higher levels of classification. One
group of them, the Ambocoeliidae, is placed
in the Cyrtiacea on the reasonably firm
grounds of their retention of well-developed
crural plates and possession of a nonstriate
cardinal process. The others, which are
segregated, perhaps artificially, in the super­
family Reticulariacea, have a longitudinally
striate cardinal process which bespeaks a
spiriferacean ancestry. The Reticulariidae
display a micro-ornament of concentric
growth lamellae upon which uniramous
spines or granules are generally superposed.
This micro-ornament, together with obser­
vation that the Recticulariidae appear in the
Upper Silurian or Lower Devonian, sug­
gests an ancestor among the Delthyrididae.
The Elythidae, which appeared in the Mid­
dle Devonian, comprise a rather closely
knit group of smooth spiriferoids, charac­
terized by a micro-ornament of fine double­
barreled spines. They are probably derived
from the Reticulariidae. The remaining
group of essentially smooth spiriferoids, the
Martiniidae, possess a micro-ornament of
surficial pits. It seems likely that they were
derived from the Reticulariidae in Early
Carboniferous time, although the possibili­
ty of other (even polyphyletic) origin can­
not be discounted.

Punctate shell structure is found in three
distinct groups of spiriferoids. One occur­
rence, in late Paleozoic Syringothyridinae,
has already been mentioned, this group be­
ing classed with the Spiriferacea on the
basis of overall similarity of the shell with
those of the impunctate Spinocyrtiidae and
Licharewiinae. Another group, the Suessi­
acea, which appeared in the Silurian, evi­
dently either arose from the Cyrtiidae or
was independently derived from some primi­
tive spire-bearer, as evidenced by the non­
striate cardinal process. The origin of the
third group, the Spiriferinacea, which ap­
peared in the Early Carboniferous, is also
somewhat problematical. The main evi­
dence for the general assumption that the
Spiriferinacea were derived from the Suessi­
acea appears to be the presence in both
groups of punctation-a character of dub­
ious reliability. Such a relationship has the
disadvantage of requiring separate deriva-

tion of the striate cardinal process in the
Spiriferinacea and the Spiriferacea. It seems
more likely that the Spiriferinacea were de­
veloped from some Late Devonian or Early
Carboniferous spiriferacean. Of all the
known spiriferaceans, the mucrospiriferid
Tylothyris, on the basis of general shell
form and possession of a well-developed
ventral median septum, seems to be the
most plausible candidate for recognition as
ancestor.

Suborder SPIRIFERIDINA
Waagen, 1883

[nom. correct. PITR.AT, herein (pro suborder Spiriferacea
WAAGEN, 1883, p. 447)]

Smooth, plicate, or costate, generally
transverse Spiriferida with rather long hinge
line; pedicle valve interarea generally well
developed, bearing delthyrium which is
usually either fully open or constricted by
disjunct deltidial plates. Spiralia directed
laterally or posterolaterally, with primary
lamellae directed parallel and close to sagit­
tal plane, either separate or connected by
simple jugum; area of diductor attachment
on brachial valve smooth in primitive forms,
deeply striate longitudinally in advanced
and more typical forms. Shell substance
either punctate or impunctate. LSil.-L.lur.

Superfamily CYRTIACEA
Frederiks, 1919 (1924)

[nom. transl. PITRAT, herein <ex Cyrliinae FREDERIKS, 1919
(1924), p. 312)]

Form, macro- and micro-ornament highly
variable. Pedicle valve interior with or
without dental plates, generally lacking
median septum; brachial valve interior with
crural plates and nonstriate cardinal process.
Shell substance impunctate. L.Sil.-Perm.

Family CYRTIIDAE Frederiks,
1919 (1924)

[nom. transl. IVANOVA, 1959, p. 55 <ex Cyrtiinae FREDERlKS,
1919 (1924), p. 312] [=Eospiriferinae SCHUCHEaT & LEVENE,

1929, p. 20]

Form variable, fold and sulcus present,
generally smooth, some genera with minor
ribbing; lateral slopes smooth, plicate, or
costate, micro-ornament consisting of prom­
inent capillae crossed by growth lines,
providing intersections which rarely are
nodose but never spinose; delthyrium pro­
vided with deltidial plates in varying stages
of development. Interior of pedicle valve
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with well-developed, generally long dental
plates; brachial valve interior with long
crural plates. L. Silo (Llandotler.)-M. Detl.
(Coutlin.).

Subfamily CYRTnNAE Fredcriks, 1919 (1924)
[,m,.d. BOUCOT, 1963, p. 701]

Pedicle valve pyramidal; interarea very
high; delthyrium narrow, in small speci­
mens occupied by disjunct deltidial plates,
in larger specimens by conjunct deltidial
plates with or without third plate at base,
delthyrium of very large specimens com­
pletely closed by deposits of secondary mate­
rial. L.Sil.(U.£landotler.)-Detl.(Ems.-?Cou­
tlin.).
Cyrtia DALMAN, 1828, p. 92 [·Anomites exporrectus

WAHLENBERG, 1821, p. 64; SO DAVIDSON, 1853, p.
83]. Entire shell smooth. Sil.(U.Uandoller.-Lud­
lOll.}, N. Am.; Silo (U. Llandoller.) - Dell. (Ems.­
?Coullin.), Eu.--FIG. 543,1. ·C. exporrecta
(WAHLENBERG), U. Llandover., Sweden (God.);
1a-e, brach.v., ped.v., post., ant., lat. views, X2
(104 ).

Plicocyrtia BOUCOT, 1963, p. 704 [·Cyrtia petasus
BARRANDE, 1848, p. 183; 00]. Similar to Cyrtia,
but with 1 to 3 low rounded lateral plications
separated by shallow U-shaped depressions. Sil.(U.
Wenlock.-?Ludloll.}, Eu.-Asia.--FIG. 543,3. ·P.
petasus (BARRANDE), Czech.; 3a-c, brach.v., lat.,
ped.v. views, XI; 3d-e, brach.v. and ped.v. int.
molds, X2 (104).

?Tannuspirifer IVANovA, 1960, p. 267 [·Spirifer
pedaschenkoi CHERNYSHEV, 1937, p. 51; 00].
Small; shape as in Cyrtia; lateral slopes plicate;
fold and sulcus profound, bald; micro-ornament
consisting of radial striae only; data on interior
wanting. Sil., USSR.--FIG. 543,2. ·T. pda­
schenkoi (CHERNYSHEV); 2a,b, ped.v. ant., ped.v.
post. views, X 1.5 (448).

Subfamily EOSPIRIFERINAE Schuchert & LeVene,
1929

[Eospiriferinae SCHUCHUT II< LEVENE, 1929, p. 20 (,mmd.
BOUCOT, 1963, p. 685)]

Pedicle valve convex but not pyramidal;
interarea not abnormally high; delthyrium
triangular, not unusually narrow, occupied
by deltidial plates which are generally dis­
junct. L.Sil.(£landotler. )-MDetl.(Coutlin.).
Eospirifer SCHUCHERT, 1913, p. 411 [·Spirifer

radiatus J. DE C. SOWERBY, 1840, p. 245 (=Spiri­
fer lineatus J. DE C. SOWERBY, 1825, p. lSI) (non
Conchyliolites anomites lineatus MARTIN, 1809,
=Terebratula? lineata J. SOWERBY, 1822); 00].
Medium-sized, moderately transverse, wholly non­
plicate; hinge line ranging from one-half to al­
most equal maximum width; fold and sulcus well
developed. Sil.(Uandoller.-Ludloll.}, cosmop.; L.

20

Tonnuspirifer

FIG. 543. Cyrtiidae (Cyrtiinae) (p. H669).
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Dev.(Gedinn.-Ems.), Eu.-Asia.--FIG. 544,1. -E.
radiatus (SOWERBY), Sil., Sweden (Gotl.) ; Ia-e,
ant., lat., post., brach.v., ped.v. views, X I; Sil.,

FIG. 544. Cyrtiidae (Eospiriferinae) (p. H669­
H670).

USA (Ill.) ; If-g, post. into mold, ped.v. into mold,
X I (104).
[The name Conchyliolius anomius lin~alUS was published
by MARTIN (1809) for a form now included in Ph,icodo.
thyris. J. SOWERBY (1822) rderred to this species as Tt,t~

bratula? /in~ata (MARTIN). Somewhat later J. DE C. Sown­
BY (1825) published 'he name Spi,it" lincaluI for the fos­
sil which is now the type of Eospirifer. By 1840 he recog.
nized that MARTIN'S species was a spire-bearer, and there­
fore, according to practice of the time, bc:longcd in Spirifero
Thus, Spirijer lineatus J. DE C. SOWER.BY. 1825, became a
junior homonym of Spiri/er lineatus (MARTIN), 1809 a
situation which was corrected in 1840 when SOWU,BY s~b.
stituted Spirij~r radialus for the invalid Spiri/er lineatus
J. nE C. SOWERBY. 1825. In 1848 the I.C.Z.N. invalidated
the work of MARTIN. Subsequently the Commission (1956)
ruled that the fossil which MARTIN had named Conchylio­
lius anomius linealus should be credited to SOWEUY in
the originaJ combination T~rebralula? lineala J. SOWnBY,
J822, thereby retaining the priority of this fossil over
Spiriju linealus J. DE C. SOWERBY, 1825. Although Tere­
bralula? lineala J. SOWERBY, 1822, and Spirifer linealus }.
DE C. SOWERBY, 1825, are not now regarded as beJonging
to the same genus, the face that they were once so treated
requires permanent suppression of Spirifer linealus J. DE C.
SOWERBY, 1825, and the substitution of Spiri!er radialus l.
OE C. SOWERBY. 1840 (Code. Art. 59c))

Havlicekia BOUCOT, 1963, p. 693 [-Spiriter secans
BARRANDE, 1848, p. 168; OD]. Lateral slopes
weakly plicate in early growth stages, smooth
thereafter; fold and sulcus smooth, wide, and in
late growth stages very deep, resulting in markedly
uniplicate anterior commissure. Sil.(Wenlock.)­
Dev.(Ems.), cosmop.--FIG. 544,2. H. sp., Loch­
kov Ls., Czech.; 2a-e, post., ped.v., brach.v., ant.,
lat. views, X I (104).

Janius HAVLICEK, 1957, p. 247 [-Spirifer nobilis
BARRANDE, 1848, p. 184; OD]. Lateral slopes with
about 3 anteriorly bifurcating plications, separated
by U-shaped furrows; fold and sulcus either
smooth or with single median costa in sulcus and
single median groove in fold; micro-ornament of
radial striae and fine concentric growth lines with
nodose intersections. Silo (U. Wenlock.-Ludlov.),
N. Am.-Eu.; Silo (Ludlov.) - Dev. (Couvin.), Asia.
--FtG. 545,4. -/. nobilis (BARRANDE), U.Sit.
(Ludlov.), Boh.; 4a-b, brach.v., ped.v. views, X I
(411).

Macropleura BOUCOT, 1963, p. 690 [-Delthyris
maeropleurus CONRAD, 1840, p. 207; OD]. Large,
rather transverse, with hinge line almost equal to
maximum width; lateral slopes with 3 to 6 simple
plications separated by broad, rounded depres­
sions; plications very strong posteriorly, in some
shells tending to weaken anteriorly; fold and
sulcus broad, smooth, rather low, but producing
strongly uniplicate anterior commissure. Silo
(Wenlock.)-Dev.(Gedinn.), N.Am.; Sil.(Uand­
over.) - Dev. (Couvin.), Eu.-Asia.--FIG. 545,3.
-M. maeropleura (CONRAD), L.Dev.(Helderberg.),
USA (N.Y.) (3a-e); L.Dev. (Birdsong F.), USA
(Tenn.) (31); L.Dev.(Helderberg.), USA (Md.)
(3g); 3a-e, brach.v., ant., post., ped.v., lat. views.
XO.7; 3f, ped.v. int., XI; 3g, brach.v. int., X2
(104 ).

Nikiforovaena BOUCOT, 1963, p. 697 [-Spirit(/'
(Eospirifer) ferganensis NIKIFOROVA, 1937, p. 48;
OD]. Lateral costae rounded, separated by ~­
shaped depressions; fold with one or more promt-
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FIG. 545. Cyrtiidae (Eospiriferinae) (p. H670. H672).
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nent grooves; sulcus with one or more prominent
plications; otherwise similar to Striispirijer. Silo
(0Wenlock.-Ludlov.), Asia-Australia.--FIG. 545,
2. *N. jerganensis (NtKIFOROVA), USSR; 2a-e, ant.,
ped.v., brach.v., post., lat. views, Xl; 2j, surface,
X5 (104).

Striispirifer COOPER & MUIR-WOOD, 1951, p. 195
[pro Sc/wchertia FREDERIKS, 1926, p. 406 (non
GREGORY, 1899») [*Delthyris niagarensis CONRAD,
1842, p. 261; OD). Like Eospirijer except lateral
slopes with numerous well-defined costae sep­
arated by narrow V-shaped grooves; fold and
sulcus smooth. Sil.(U.Llandover.-Ludlov.}, N.Am.;
Silo (Llandover.) M. Dev.(Cotwin.} , Eu.--FIG.
545,1. *S. niagarensis (CONRAD), M.Sil.(Clinton.),
USA (N.Y.) ; la-d, post., ant., brach.v., ped.v.
views, X2 (104).

Family AMBOCOELIIDAE George, 1931
[nom. tronsl. IVANOVA, 1959. p. 56 (ex Ambocoe1iinae

GEORGE, 1931, p. 42)]

Generally small; unequally biconvex to
plano-convex; generally approximately equi­
dimensional to moderately transverse; hinge
line commonly slightly less than maximum
width; fold and sulcus generally present but
variably expressed, bald; lateral slopes gen­
erally bald, less commonly plicate; pedicle
valve interior commonly without dental
plates; brachial valve interior with crural
plates, and generally with nonstriate car­
dinal process. ?U.Sil., LDev.-Perm.
Ambocoelia HALL, 1860, p. 71 [*Orthis umbonata

CONRAD, 1842, p. 264; OD). Small; pedicle valve
strongly convex, with prominent incurved beak,
large interarea with open delthyrium; brachial
valve semicircular, weakly convex; hinge line
slightly less than maximum width; pedicle valve
with narrow sulcus; brachial valve without fold;
anterior commissure rectimarginate; macro-orna­
ment lacking; micro-ornament consisting of con­
centric growth lamellae and very weak capillae.
Pedicle valve interior without dental plates;
brachial valve interior with adductor scars placed
anteriorly; crural plates distinct; cardinal process
rather large, bifid, nonstriate. L.Dev.-Miss.,
cosmop.--FIG. 546,1. *A. umbonata (CONRAD),
M.Dev., USA (N.Y.) ; la-c, brach.v., lat., ped.v.
views, X1.5; Id,e, ped.v. int., brach.v. int., X3
(396).

?A1askospira KIRK & AMSDEN, 1952, p. 61 [*A. dun­
bari; OD). Small; unequally biconvex; mod­
erately transverse, with hinge line almost equal
to maximum width; macro-ornament wanting;
micro-ornament consisting of concentric growth
lamellae and radial striae; pedicle valve interior
with prominent medi'n ridge or platform extend­
ing nearly to anterior margin, lacking dental
plates; brachial valve interior with low median

ridge appearing just anterior to beak, extending
forward several millimeters, then replaced by
shallow depression. U.Sil., Alaska.--FIG. 546,2.
*A. dunbari; 2a-m, transv. sees., X2; 2n-q, lat.,
ped.v., brach.v., ant. views, X2 (476).

Ambothyris GEORGE, 1931, p. 42 [*Spirijera infima
WHIDBOURNE, 1893, p. 108; OD). Pedicle valve
with feebly curved beak; micro-ornament lacking
or consisting of radial striae only; otherwise seem­
ingly similar to Ambocoelia, but interior unknown.
M.Dev., Br.I.--FtG. 546,5. *A. infima (WHID­
BOURNE); 5a-d, ped.v., brach.v., ant., lat. views,
X4.5 (334).

Attenuatella STEHLI, 1954, p. 343 [*A. tuana;
OD). Pedicle valve narrow, long, markedly can.
vex; beak greatly attenuated, strongly incurved.
Pedicle valve interior with strong, rather wide
median ridge; otherwise seemingly similar to
Crurithyris but brachial valve interior unknown.
L.Perm., W.Tex.--FIG. 546,4. *A. texana; 4a,b,
ped.v. int., ped.v. ext., X4.5 (773).

Bisinocoelia HAVLICEK, 1953, p. 7 [*B. bisinuata;
OD). Brachial valve interior with erect, rodlike
crilral bases set far apart and embedded in thick­
ened valve floor which bears prominent Y-shaped
ridge; otherwise similar to Crurithyris. L.Dev.,
Czech.--FIG. 546,3. *B. bisinuata, 3a, brach.v.
int., X8; 3b, brach.v. ext., X3 (411).

Crurithyris GEORGE, 1931, p. 42 [*Spirifer urei
FLEMING, 1828, p. 376; OD). Both valves with
very weak sulci; anterior commissure rectimar­
ginate; micro-ornament consisting of concentric
growth lamellae only; cardinal process triangular,
tuberculate; brachial valve interior with adductor
scars in normal position; otherwise similar to
Ambocoelia. Dev.-Perm., cosmop.--FIG. 546,6.
*C. ul'ei (FLEMING), L.Carb., Br.I.; 6a-d, ped.v.,
brach.v., lat. views and brach.v. into mold, X9
(334).

Echinocoelia COOPER & WILLIAMS, 1935, p. 844 [*E.
ambocoelioides; OD). Cardinal process stout, bi­
lobed; micro-ornament consisting of concentric
growth lamellae, each bearing row of short, fine
spines; otherwise similar to Crurithyris. M.Dev.,
E.N.Am.--FIG. 547,5. *E. ambocoelioides,
Tully, USA (N.Y.) ; 5a-c, brach.v. ext., brach.v.
int., ped.v. views, X2 (198).

Emanuella GRABAU, 1923, p. 192 [*Ntlcleospira tak­
wanensis KAYSER, 1883, p. 86; OD). Both valves
markedly convex, pedicle valve somewhat more
so; beaks feebly incurved; anterior commissure
weakly uniplicate. M.Dev.-U.Dev., cosmop.-­
FIG. 547,8. *E. takwanensis (KAYSER), M.Dev.,
China; 8a-c, brach.v., lat., ant. views, X3 (358).

?I1menia NALlVKIN, 1941, p. 186 [*1. altovae; 00).
Micro-ornament consisting of both capillae
and concentric growth lamellae; pedicle valve in­
terior with distinct dental plates; otherwise simi­
lar to Crurithyris. M.Dev.-U.Dev., Eu.-Asia.-­
FIG. 547,1. *1. altot'ae, U.Dev., USSR; la-d, ped.
v., brach.v., ant., lat. views, Xl (594).
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?I1m~nispina HAVLIcEK, 1959, p. 180 [°1. hanaica;
00). Transverse, with rounded cardinal extremi­
ties; crural plates large, dorsally convergent, in
som~ forming sessile septalium; miero·ornament
consisting of fine, irregularly placed, radially e1on·
gated spines; otherwise similar to Ilmcnia. M.DclJ.

(Gi,'ct.), Czech.--FIG. 547,2. °1. hanaica; 2a-c,
brach.v. int., ped.v., brach.v., ant., lat. vi~ws,

X2 (411).
Ladjia VEEVERS, 1959, p. 125 [0L. saltica; 00).

Anterior commissure rectimarginate to weakly
uniplicate; micro-ornament consisting of conspicu-

4d

Morovilla

69
6a

Ladjia

FIG. 547. Ambocoeliidae (p. H672, H674-H675).
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ous radial striae and concentric growth lamellae;
brachial valve interior with low, triangular, pos­
sibly striate cardinal process; otherwise similar to
Crurithyris. U.Dev.(Frasn.), W.Australia.--FIG.
547,6. ·L. saltica; 6a-e, brach.v., ped.v., lat., post.,
ant. views, X3; 6/,g, brach.v. int., ped.v. int.,
X4.5 (838).

Metaplasia HALL & CLARKE, 1894, p. 56 [·Spiri/er
pyxidatus HALL, 1859, p. 428; OD]. Rather small;
moderately transverse, with hinge line approxi­
mately equal to maximum width; fold and sulcus
weak; lateral slopes generally with 1 or 2 broad,
low plications; micro-ornament consisting of con­
centric growth lamellae only; pedicle valve in­
terior lacking dental plates; brachial valve in­
terior with crural plates which reach floor of valve
near mid-line; cardinal process bilobed. Dev.
(Siegen.-Ems.), N.Am.--FIG. 547,7. ·M. pyxi­
data (HALL), Oriskany, USA (N.Y.) ; 7a-b, brach.
v. int., ped.v. int., X3 (396).

?Moravilla HAVLICEK, 1953, p. 4 [·M. ficneri;
OD]. Extremely transverse, with hinge line equal
to maximum width; pedicle valve hemipyramidal;
brachial valve weakly convex; crural plates very
long, extending almost to anterior margin, strong­
ly divergent dorsally and meeting valve floor close
to mid-line; otherwise similar to Ilmenia. M.Dev.
(Givet.), Czech.--FIG. 547,4. ·M. ficneri; 4a,
brach.v. int., X3; 4b-d, post., ant., lat. views,
X1.5 (411).

?Paulonia NALIVKIN, 1925, p. 267 [·Spiri/er rano­
venns PEETZ, 1893, p. 53; OD]. Rather small;
unequally convex; slightly transverse, with round­
ed cardinal extremities; fold and sulcus distinct;
entire surface with numerous, fine costae; micro­
ornament consisting of papillae; pedicle valve
interior lacking dental plates and median septum;
brachial valve interior unknown. L.Carb., USSR.
--FIG. 547,3. ·P. ranovensis (PEETZ); 3a-e,
ped.v., brach.v., post., lat., ant. views, Xl (752).

Plicoplasia BOUCOT, 1959, p. 19 [·P. cooperi; OD].
Pedicle valve with strongly biplicate fold; brachial
valve with sulcus bearing median plication; lat­
eral plications very strong; otherwise similar to
Metaplasia. L.Dev., N. Am.-S. Am.-Afr.--FIG.
548,3. •P. cooperi, Oriskany, USA (N.Y.); 3a-/,
brach. v. int., lat., ant., ped.v., brach.v., ped.v.
int., X3 (99).

?Prosserella GRABAU, 1910, p. 139 [·P. modestoides;
SD SCHUCHERT & LEVENE, 1929, p. 101]
[=?Rhynchospiri/er PAULUS, 1957, p. 51 (type,
R. halleri)]. Biconvex; approximately equidimen­
sional; pedicle valve beak prominent, somewhat
incurved; interarea rather high with open delthy­
rium; anterior commissure rectimarginate to weak­
ly uniplicate; macro-ornament lacking; micro­
ornament a reticulate network of concentric and
radial elements. Pedicle valve interior with long,
parallel, closely spaced dental plates; brachial
valve interior with crural plates which, in some
species, converge, forming septalium supported

by median septum. L.Dev.(Ems.)-M.Dev.(Givet.) ,
Eu.-N.Am.--FIG. 548,4a-c. ·P. modestoides,
L.Dev., USA (Mich.) ; 4a-c, ped.v. post. into mold;
ped.v. into mold, ped.v. lat. into mold, Xl (364).
--FIG. 548,4d. P. subtransversa (GRABAU), L.
Dev., USA (Mich.) ; brach.v. int., X2 (364).-­
FIG. 548,4e,/. P. halleri (PAULUS), M.Dev., Ger.;
4e, brach.v. int., X3; 4/, ped.v. into mold, X 1.5;
4g-i, brach.v., post., lat., X2.2 (637).

Pustulatia COOPER, 1956, p. 769 [pro Vitulina
HALL, 1860, p. 72 (non SWAINSON, 1840); Pus­
tutina COOPER, 1942, p. 228 (non QUENSTEDT,
1857)] [·Vitulina pustulosa HALL, 1860; OD].
Micro-ornament consisting of radial striae which
may be interrupted to form radially aligned pus­
tules; otherwise similar to Plicoplasia except for
slightly more numerous lateral plications. Dev.,
N.Am.-S.Am.-Afr.--FIG. 548,2. ·P. pustulosa
(HALL), M.Dev., USA (N.Y.) ; 2a, ped.v., X2;
2b, brach.v., X3; 2c, brach.v. int., X2 (178).

?Quasimartinia HAVLICEK, 1959, p. 179 [.Q. recti­
marginata; OD]. Exterior similar to Ambocoelia,
but seemingly lacking micro-ornament; pedicle
valve interior with neither dental plates nor
median septum; brachial valve interior lacking
crural plates. L.Dev., Boh.--FIG. 548,1 . • Q.
rectimarginata; 1a-d, ped.v., brach.v., ant., lat.,
X2 (411).

Spinoplasia BOUCOT, 1959, p. 18 [·S. gaspensis;
OD]. Micro-ornament consisting of growth lam­
ellae bearing fine spines; cardinal process simple;
otherwise similar to Metaplasia. L.Dev., E.Can.
(Gaspe). -- FIG. 548,5. ·S. gaspensis; 5a,b,
brach.v. into mold, brach.v. mold, X 10 (99).

Superfamily SUESSIACEA
Waagen, 1883

[nom. trans/. PITRAT, herein (ex Suessiinae WAAGEN, 1883,
p. 498)]

Pedicle valve hemipyramidal, with high
interarea; brachial valve weakly convex;
radial macro-ornament absent, confined to
lateral slopes or present over entire shell;
pedicle valve interior with median septum
which either supports spondylium or is ex­
panded at its posterodorsal margin; brachial
valve interior with nonstriate cardinal proc­
ess; shell substance commonly punctate.
Sil.-L.Jur.

Family CYRTINIDAE Frederiks, 1912
[nom. transI. STEHLI, 1954, p. 350 (ex Cynininae FREDERIKS,

1912)1

Generally rather small and equidimen­
sional, with weakly convex brachial valve
and hemipyramidal pedicle valve; interarea
large, triangular; delthyrium generally open
or with convex pseudodeltidium; costae or
plieations either absent, present only on
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Spinoplosio 49

FIG. 548. Ambocodiidae (p. H675).
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FIG. 549. Cyrtinidae (p. H678·H679).
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FIG. 549A. Cyrtinidae (p. H679).

lateral slopes, or present over entire shell;
micro-ornament highly variable; pedicle
valve interior with dental plates and me­
dian septum uniting to form spondylium,
with or without tichorhinum; brachial valve
interior with nonstriate cardinal process,
complete jugum; shell substance generally
punctate. Sil.-V.Trias.
Cyrtina DAVIDSON, 1858, p. 66 [OCalaola hetero­

clita DEFRANCE, 1828, p. 306; SO HALL & CLARKE,
1894, p. 44) [=Spinoeyrtina FREDERIKS, 1916,
p. 18 (type, Cyrtia hamiltonensis HALL, 1857);
Cyrtinaellina FREDERIKS, 1926, p. 414 (type,
Cyrtina aeutirostris SHUMARD, 1855»). Small to
medium-sized; almost equidimensional; pedicle
valve hemipyramidal, in some deformed; brachial
valve weakly convex; interarea very high; del­
thyrium covered by convex pseudodeltidium bear­
ing large foramen near apex; lateral slopes with
several distinct plications; fold and sulcus bald;
micro-ornament consisting of concentric growth
lamellae in various stages of expression; pedicle
valve interior with prominent spondylium with
tichorhinum; shell substance punctate. Sil.-Perm.
--FIG. 549,/0. °C. heteroclita (DEFRANCE), M.
Dev., W.Eu.; IOa-e, ant., lat., ped.v., X 1.5; /Od,
ped.v. int., X3 (229); IDe, transv. sec., ?X2
(613). [Fixation of type-species is usually credited
to DALL (1877, p. 24), though he merely stated
Cyrtina heteroclita (DEFRANCE) to be the "first
species." The first unequivocal designation of the
type-species seems to be that of HALL & CLARKE
(1894, p. 44).)

Bittnerula HALL & CLARKE, 1894, p. 764 [OCyrtina
zitteli BITTNER, 1890, p. 117; 00). Pedicle valve
highly deformed; lateral slopes bald; otherwise
seemingly similar to Cyrtina, but detailed struc­
ture of spondylium not known. V.Trias., Eu.
--FIG. 549,1. °B. zitteli (BITTNER); la-e, post.,
brach.v., lat., Xl (76).

Cyrtinaella FREDERIKS, 1916, p. 18 [OCyrtina bi­
plieata HALL, 1857, p. 165; 00] [=?Pyramidalia
NALlVKIN, 1947, p. 124 (type, Spirifera simplex
PHILLIPS, 1841, p. 71 ) ). Lateral slopes bald;
micro-ornament consisting of capillae and

concentric growth lamellae; otherwise similar to
Cyrtina. Dev., N.Am., ?Eu.--FIG. 549,2. "C.
biplieata (HALL), L.Dev., VSA(N.Y.); 2a-e, ant.,
ped.v., post., Xl ( 392).

Davidsonina SCHUCHERT & LEVENE, 1929, p. 120
[pro eyrtinopsis FREDERIKS, 1916, p. 17 (non
SCUPIN, 1896); Davidsonella FREDERIKS, 1926, p.
413 (non MUNIER-CHALMAS, 1880; nee WAAGEN
1885») [OSpirifera uptosa PHILLIPS, 1836, p:
216; 00). Rather large, transverse; interarea not
unusually high; delythyrium open; both lateral
slopes, fold, and sulcus with numerous bifurcat­
ing costae; pedicle valve interior with spondylium,
lacking tichorhinum; otherwise similar to Cyr­
tina. L.Carb., Eu.-Asia.---FIG. 549,9. °D.
uptosa (PHILLIPS), Visean, Bd.; 9a-d, brach.v.,
ant., lat., ped.v. int., XO.7 (229).

?Hirsutella COOPER & MUIR-WOOD, 1951, p. 195
[pro Hirsutina KIRCHNER, 1933, p. 106 (non
TUTT, 1909») ["Spirifer? hirsutus ALBERTI, 1864,
p. 156; 00). General shape cyrtiniform; delthy­
rium partly closed by disjunct deltidial plates;
fold and sulcus weak; entire shell costate, costae
on fold and sulcus being somewhat weaker than
those on lateral slopes; pedicle valve interior with
spondylium; shell substance impunctate. M.Trias.,
Ger.--FIG. 549,4. °H. hirsuta (ALBERTI); 4a,b,
ped.v. ext., ped.v. int., Xl (475).

Plicocyrtina HAVdtEK, 1956, p. 608 [OCyrtina
(Plieoeyrtina) sinuplieata HAvdtEK, 1956; 00].
Lateral plications few, very strong; sulcus narrow,
deep, bald posteriorly, but developing single,
prominent, median plication anteriorly; fold con­
siderably broader than sulcus, bald posteriorly,
bearing shallow depression anteriorly; micro­
ornament consisting of very strong imbricating
growth lamellae; otherwise similar to Cyrtina.
Dev.(?Couvin.), Eu.-?N.Afr.--FIG. 549,7. 0p.
sinuplieata, Bohem.; 7a-e, brach.v. post., ped.v.,
brach.v., X 1.5 (408).

Psioidea HECTOR, 1879, p. 538 [OSpirifaina neZ­
sonensis TRECHMANN, 1918, p. 223; SO MARWICK,
1953, p. 39] [=?Lepismatina WANG, 1955, p. 353
(type, L. hsui»). Moderately to markedly trans­
verse; fold and sulcus sharp, narrow, bald; del­
thyrium open; otherwise similar to Cyrtina. Trias.,
N.Am.-Australia-?Asia- ?Eu.--FIG. 549,6g. 0p.
nelsonensis (TRECHMANN), Carn., N.Z.; post.,
Xl (536).--FIG. 549,6a-f. P. hsui (WANG),
M.Trias., China; 6a-f, ant., brach.v., lat., ped.v.
int., brach.v. int., post., Xl (852).

Spondylospira COOPER, 1942, p. 232 [OS. rusidei;
00]. Fold and sulcus plicate; delthyrium open;
hinge line denticulate; descending lamellae of
spiralia supported by calcareous net; otherwise
similar to Cyrtina. Trias., W.N.Am.--FIG. 549,
5. oS. rusidei, V.Trias., VSA(Idaho); 5a-e, ped.v.
int., ped.v., ant., brach.v. int., brach.v., Xl (178).

Squamulariina FREDERIKS, 1916, p. 19 [OCyrtina
parva GURICH, 1896, p. 266; 00). Miero-orna­
ment of fine papillae; otherwise seemingly similar

Zugmoyerello
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to Cyrtinadla, but internal features poorly known.
M.Dell., Pol.--FIG. 549,8. ·S. parlla (GURICH);
8a,b, lat., post., X2.5 (373).

Thecocyrtella BITTNER, 1892, p. IS [pro Cyrto­
theca BITTNER, 1890, p. 116 (non HICKS, 1872)]
[.Cyrtotheca ampezzana BITTNER, 1890, p. 116;
00]. Very small; pedicle valve very high, curved;
miero-ornament consisting of concentric growth
lamellae only; delthyrium completely closed by
pseudodeltidium; shell substance probably impunc­
tate; otherwise similar to Cyrtinadla. V.Trias., W.
Eu.--FIG. 549,3. ·T. ampezzana (BITTNER);
3a-c, ped.v., ped.v. int., post., X3 (76).

Zugmayerella DAGIS, 1963, p. 99 [·Spiriferina
koessenensis ZUGMAYER, 1882; 00]. Fold and
sulcus smooth; otherwise similar to Spondylospira.
V.Trias., Eu.--FIG. 549A,1. ·Z. koesunensis
(ZUGMAYER); 1a-d, post., ped.v., brach.v., lat.,
X I (212a).

Family SUESSIIDAE Waagen, 1883
[nom. trans/. PITRAT, herein (~X Suessiinae WAACEN, 1883,

p. 498)]

Shells externally cyrtiniform, with hemi­
pyramidal pedicle valve and weakly convex
brachial valve; pedicle valve interior with
prominent median septum which is hori­
zontally expanded at its posterodorsal mar­
gin; brachial valve interior with very large
hinge plate, apparently bearing adductor
muscle scars; shell substance seemingly im­
punctate. L.Jur.
Suessia DESLONGCHAMPS, 1854, p. 6 [·S. costata;

SO DAVIDSON, 1854, p. 28]. Entire shell plicate;
delthyrium open; pedicle valve interior with den­
tal plates reduced to teeth ridges. L.Jur., Eu.-­
FIG. 550,1. ·S. costata; 1a-c, post., ped.v. post.,
brach.v. int., X? (397).

Superfamily SPIRIFERACEA
King, 1846

[nom. transl. SCHUCHElT, 1896, p. 333 (ex Spiriferidae KINC,

1846, p. 28)]

Shell form variable but generally rather
transverse with either angular or narrowly
rounded cardinal extremities and hinge line
equal to or slightly less than maximum
width; lateral slopes invariably costate or
plicate; fold and sulcus generally present,
tending to be bald in earlier forms, costate
or plicate in later ones; pedicle valve in­
terior with or without dental plates, com­
monly without median septum; brachial
valve interior with striate cardinal process,
with or without crural plates; shell sub­
stance generally impunctate. L.Sil.-U.Perm.

Suessio

FIG. 550. Suessiidae (p. H679).

Family DELTHYRIDIDAE Waagen,
1883

[nom. coruct. PITIlAT, herein (pro Delthyridae WAAGEN,
1883, nom. transl. IVANOVA, 1959, p. 56, ~x Dclthyrinae
WAACEN, 1883, p. 507)] [Formerly the family group ,axon
Ddthyrididae has been attributed to PHILLIPS, 1841 (p. 54).
However, under the International Code (1961), Article 11e,
in order to be available a family group name when first
published must be based on the name then valid for a can·
tained genus. PHILLIPS, 1841 (p. 68). synonymized Spiri!ua
PHILLIPS, 1836, and Dd/hyris DALMAN, 1828, and retained
the former name in his description of species. However,
Spirikra PHILLIPS, 1836, is an "unjustified emendation" of
Spirifa SOWERBY, 1816, and is hence a junior objective syn·
onym. Thus effectively PHILLIPS synonymized Spiri!~r and
Dd/hyris and although both names were available, only
Spirif~r was valid. Consequently Delthyridae PHilLIPS, 1841,
is not an available family group name, for the conditions of

Article lie are not satisfied.]

Biconvex, weakly to strongly transverse;
lateral slopes plicate or costate; fold and
sulcus smooth or with median rib in sulcus
and median groove on fold; micro-ornament
typically consisting of distinct growth lam­
ellae upon which are superposed capil­
lae that become fimbriate at anterior mar­
gin of each growth lamella, more rarely
consisting of capillae only or of tear­
drop-shaped granules; interior of pedicle
valve generally with well-developed dental
plates, some with distinct median septum
but none with delthyrial plate; brachial­
valve interior with area of diductor attach­
ment deeply striate longitudinally, resulting
in comblike cardinal process; crural plates
absent or short; shell substance impunctate.
L.Sil.(Llandover.)-MDev.(Couvin.).
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Subfamily DELTHYRIDINAE Phillips, 1841
lnom. correct. PITRAT, herein (t'x Delthyrinae Wi\AGEN, 18R3,

p. 507) J

Lateral slopes with few, strong plications;

Flc. 551. Delthyrididae (Delthyridinae)
(p. H680-H681).

Neodelthyris

10

Flc. 552. Delthyrididae (Delthyridinae) (p. H681).

micro-ornament consisting of subdued
growth lamellae and capillae which
become fimbriate at anterior margin of each
growth lamella; interior of pedicle valve
with well-developed median septum, and
commonly strong dental plates; brachial­
valve interior with or without crural plates.
U.Sil.( Wenlock.)-MDev.(Couvin.).
Delthyris DAUIAN, 1828, p. 120 [·D. eleva/a; OD]

[=Qt/adrijarit/s FUCHS, 1929, p. 195 (type, De/­
thyris loct/lata FUCHS, 1923, p. 854)]. Pedicle­
valve interior with well-developed dental plates
and high, narrow median septum; interior of
brachial valve with short crural plates. U.Sil.
(Wenlock.)-L.Dev.(Gedinn.), Eu.--FIG. 551,2.
·D. elevata, Sil., Br.I.; 2a-c, brach.v., post., lat.,
X 1.5 (229).

?Howittia TALENT, 1956, p. 34 [·Spirijer howitti
CHAPMAN, 1905, p. 18; OD]. Rather small; mod­
erately transverse with slightly rounded cardinal
extremities; lateral slopes with several rather
strong simple plications; fold with prominent
median groove; sulcus with from I to 3 plica­
tions; micro-ornament consisting of growth lam­
ellae and fine capillae with papillae; pedicle
valve interior with strong dental plates and short,
high median septum; brachial valve interior lack­
ing crural plates. ?MDev.(Couvin.) , Australia.
--FIG. 551,4. ·H. howitti (CHAPMAN); 4a,
transv. sec. ped.v., X3; 4b, transv. sec. brach.v.,
XIO; 4c-e, brach.v., ant., post., XI.5 (796).

Ivanothyris HAVLICEK, 1957, p. 438 [·Spirijer gib­
boSlls BARRANDE, 1879, p. 99; OD]. Brachial-valve
interior without crural plates; pedicle-valve in­
terior with median septum thickened posteriorly,
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Antispirifer

Acrospirifer

2c

FIG. 553. Oelthyrididae (Acrospiriferinae) (p. H681-H683).

and muscle field deeply impressed owing to deposi­
tion of secondary material in umbonal cavities;
otherwise like Delthyris. ?LDev.( Gedinn.}, Boh.
--FIG. 551,3. "I. gibbosa (BARRANDE); 3a-d,
ped.v., brach.v., lat., ant., XI (411).

?Neodelthyris Hou, 1963, p. 413 ["N. sinensis;
00]. Large; extremely transverse; plications
sharp, rather numerous, confined to lateral slopes;
pedicle valve interior with thick dental plates,
very short median septum; brachial valve lacking
crural plates and cardinal prcoess. MDev.( CO/l­
"in.), China.--FIG. 552,1. ON. sinensis; 1a-d,
ped.v., brach.v., ant., lat., XI (433c).

Uralospirifer HAvLICEK, 1959, p. 142 [OSpirifer
(Delthyris) mansy KHODALEVICH, 1951, p. 96;
00]. Like Delthyris except pedicle valve with
dental plates reduced to teeth ridges and brachial
valve without crural plates. Dev.( Coblenz.-ColI­
"in.), USSR.--FIG. 551,1. °U. mansy (KHODALE­
VICH); la, transv. sec., imago (411); 1b-e, ped.v.,
brach.v., ant., lat., X I (467).

Subfamily ACROSPIRIFERINAE
Termier & Termier, 1949

[Acrospiriferinae Tt:RMI[R & TERMIER, 1949, p. 96]

Lateral plications generally few, strong,
angular in early forms, tending to become
weaker and more numerous in later forms;
micro-ornament primitively as in Delthyrid­
inae, in advanced forms consisting of capii­
lae or teardrop-shaped granules; interior
of pedicle valve with well-developed dental
plates, without median septum; brachial­
valve interior generally without crural plates.
L.Sil.(Liandover.)-UDev.(Frasn.).
Acrospirifer HELMBRECHT & WEDEKIND, 1923, p.

952 [0Spirifer primae,·a STEININGER, 1853, p. 72;
SO WEDEKIND in SALOMON, 1926, p. 202]. Lateral
plications fairly numerous, very strong, angular;
miero-ornament as in Howellella; urnbonal cavi­
ties of pedicle valve filled with secondary mate-
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rial, muscle field deeply impressed, dental plates
short; brachial-valve interior without crural plates.
L.D~v.(Si~gen.-Ems.), cosmop.--FIG. 553,3.

-A. prima~vus (STEININGER), Siegen., Ger.; 3a-d
ped.v. into mold, ped.v., brach.v. into mold, brach:
v., Xl (528).

FIG. 554. Delthyrididae (Acrospiriferinae) (p. H683).
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Antispirifer WILLIAMS, 1916, p. 114 ["A. harroldi;
OD]. Pedicle valve essentially lIat; brachial valve
convex; otherwise like Acrospirifer. L.Dev., USA
(Maine).--FIG. 553,1. "A. harroldi; 2a,b, ped.
v., brach.v., X 1.5 (883).

Australospirifer CASTER, 1939, p. 159 ["Spirifer
kayserianus CLARKE, 1913, p. 252; OD]. Lateral
plications few, distinct, rounded; micro-ornament
in 2 stages, initially as in Howellella, later with
radial striae only; interiors of both valves as in
Acrospirifer. L.Dev., S.Am.--FIG. 553,2. "A.
kayserianus (CLARKE), Brazil; 2a,b, ped.v. into
mold, brach.v., XO.7; 2c,d, mature ornament,
immature ornament, X5 (165).

?Eleutherokomma CRICKMAY, 1950, p. 219 ["E.
hamiltoni; OD]. Small to medium-sized; bicon­
vex; extremely transverse with acuminate cardinal
extremities; lateral slopes with rather numerous
well-defined plications; fold and sulcus distinct,
bald or with single median costa in sulcus; micro­
ornament consisting of prominent closely spaced
concentric growth lamellae and capillae; ped­
ic�e valve interior with strong dental plates, lack­
ing median septum. M. Dev.(Givet.)-U. Dev.
(Fram.), N.Am.--FIG. 554,2a,b. "E. hamil­
toni, \Vaterways F., Alta.; 2a,b, ped.v., brach.v.,
X2 (202).--FIG. 554,2c. E. beardi, ?Frasn.,
Alta.; brach.v. ext. mold, X6 (202).

?Eospiriferina GRABAU, 1931, p. 494 ["Spiriferina
(Eospiriferina) lachrymosa; OD]. Lateral plica­
tions coarse, few; micro-ornament consisting of
posteriorly tapering teardrop-shaped pustules;
pedicle valve interior with well-developed, diverg­
ent dental plates, lacking median septum; pres­
ence of punctae not established. M.Dev., China.
--FIG. 554,4. "E. lachrymosa (GRABAU); 4a-c,
ped.v., lat., brach.v., X2; 4d, micro-ornament,
X 10 (358).

Howellella KOZLOWSKI, 1946, p. 295 [pro Crispella
KOZLOWSKI, 1929, p. 190 (non GRAY, 1870)]
["Terebratula crispus HISINGER, 1826, pI. 7, fig. 4
(non Anomia crispa LINNf, 1758), =Delthyris
elegans MUIR-WOOD, 1925, p. 89; OD]. Lateral
plications few; micro-ornament of capillae
becoming fimbriate at anterior edges of growth
lamellae; pedicle-valve interior with well-devel­
oped dental plates; brachial-valve interior with
short crural plates. L.Sil.(U.Uandover.)-Dev.(L.
Gedinn.), cosmop.--FIG. 554,Ig-i. H. elegans
(MUIR-WOOD), M.Sil. (Niagaran), E.USA; Ig-i,
ped.v. int., brach.v., brach.v. int., X2 (178).-­
FIG. 554,Ia-f. H. angustiplicatus KOZLOWSKI, U.
Sil.(Ludlov.), Pol.; Ia-e, brach.v., ped.v., post.,
ant., lat., Xl; If, surface, X7 (487).
[Formerly both Anomia cri,pa LINNE, 1758, and Terebratula
crispus HlSINCElt, 1826. were regarded as belonging to
Delthyri' MUIR-WOOD (1925, p. 89-91) proposed Delthyri'
elegans as a substitute for Delthyris crispa (HISINGER).
According to the Zoological Code (Art. 59,c) the substitu­
tion stands, even though the two species arc not now con~
sidered congeneric.)

Hysterolites VON SCHLOTHEIM, 1820, p. 247 ["H.
hystericus; SD DALL, 1877, p. 38]. Pedicle-valve

interior with rather long, thin dental plates, um­
bonal cavities not filled with secondary material,
muscle field not deeply impressed; otherwise seem­
ingly similar to Acrospirifer, but interior of brachial
valve poorly known. L.Dev.(Siegen.), Ger.-­
FIG. 554,3. "H. hystericus; 3a,b, ped.v. into mold,
brach.v., X 1.5 (528).

Mauispirifer ALLAN, 1947, p. 445 ["M. hectori;
OD]. Micro-ornament consisting of capillae,
interrupted only locally by growth lamellae; other­
wise similar to Acrospirifer. L.Dev., N.Z.--FIG.
554,6. "M. rectori; 6a, brach.v., X I; 6b, ped.v.,
X3 (27).

?Pinguispirifer HAVLIcEK, 1957, p. 246 ["Spirifer
infirm us BARRANDE, 1879, p. 47; OD]. Medium­
sized to large; rather transverse, with rounded
cardinal extremities; fold and sulcus well devel­
oped, bald; lateral slopes with several low plica­
tions; micro-ornament consisting of fine capil­
lae only; pedicle valve interior with dental
plates short or obsolete; brachial valve interior
lacking crural plates. L.Dev.-M.Dev., Boh.--FIG.
554,5. "P. infirmus (BARRANDE); 5a-d, ped.v.,
brach.v., ant., lat., Xl (411).

Spinella TALENT, 1956, p. 21 ["S. buchanensis;
OD]. Lateral slopes with numerous, simple, rather
low, rounded plications; micro-ornament con­
sisting of very numerous teardrop-shaped granules;
interiors of both valves similar to those of Acro­
spirifer. M. Dev. (?Couvin.), Australia.--FIG.
555,1. "S. buchanensis; Ia-d, ped.v., brach.v.,
post., ant., XI.5; Ie, surface, XI0.5; If, transv.
sec., Xl; Ig, cardinalia, enl. (796).

Subfamily KOZLOWSKIELLININAE Boucot,
1957

[nom. correct. BoucoT, 1958, p. 1031 (pro Kozlowskiellinae
BoucoT, 1957, p. 317) I

Lateral slopes with few, very strong pli­
cations; micro-ornament consisting of strong
growth lamellae which tend to bend out­
ward and become frilly at their anterior
margins, and capillae which become fim­
briate at edges of frills; interior of ped­
icle valve with well-developed dental plates,
and generally median septum; brachial­
valve interior with short crural plates. V.Sil.
(Wenlock·}-L.Dev.(Ems.).
Kozlowskiellina BOUCOT, 1957 (1958), p. 1031

[pro Kozlowskiella BOUCOT, 1957. p. 317 (non
PRIBYL, 1953)] ["Kozlowskiella strawi BOUCOT,
1957. p. 318; OD] [=Megakozlowskiella BOUCOT,
1957, p. 322 (type, Spirifer perlamellosus HALL,
1857, p. 57); Megakozlowskiellina AMSDEN &
VENTRESS, 1963, p. 114 (nom. van.)]. Pedicle
valve with well-developed median septum; brach­
ial valve with deeply striate, bilobed cardinal
process. [Although Kozlowskiellina was pro­
posed in 1958 as a replacement for the preoccu­
pied Kozlowskiella BOUCOT, 1957, it takes the
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Subfamily PARASPIRIFERINAE Pitrat, n.subfam.

Lateral plications very numerous, gen­
~rally l~w, but distinct, simple or bifurcat­
mg; micro-ornament as in Delthyridinae;

FIC.555. Delthyrididae (Acrospiriferinae) (p. H683).

date 1957, because it is the basis for a subfamily interior of pedicle valve with dental plates,
(Code, Art. 39,a).) U.Sil.-L.DetJ., N.Am.; Silo but without median septum; brachial-valve
(Wenlock.-LudlotJ.), Eu.; L.De"., Australia.--
FIC. 556,la-e. OK. strawi (BOUCOT), Wenlock., interior without crural plates. L.Dev.
Hr.I.; la-e, post., ant., lat., brach.v., ped.v., X4 (Siegen.)-M.Dev.(Couvin.).
(97).--Flc. 556,lf.g. K. sp. (BOUCOT), L.Dev. Paraspirifer WEDEKIND in SALOMON, 1926, p. 198
(Haragan), USA (Okla.) ; brach.v., brach.v. int., [OSpirifer cultnjugatllS RODIER, 18·14, p. 70; 00].
X3 (97).--Flc. 556,1 h. K. raricosta (CONRAD), Large, slightly transverse to equidimensional, with
L.Dev.(Onondaga), USA(N.Y.); oblique post. maximum width at mid-length; brachial valve
Int., X2 (97). highly convex, pedicle valve less so; lateral costae

Hedeina BOUCOT, 1957, p. 323 [0 Anomia crispa numerous, low, straplike, mostly simple, but
LI"NE, 1758, p. 702; OD). Pedicle valve without those near fold or sulcus bifurcating anteriorly;
median septum; brachial valve with simple, striate fold smooth, broad, very strong, carinate; sulcus
(arelinal process; otherwise like Kozlowskiellina. smooth, wide, V-shaped. L.Del'.(Ems.)-M.Del'.
U. Silo (Wenlock. _Ludlo/'.), .Am.-Eu. __ Flc. (ColII,in.) , cosmop.--FIG. 557,la,b. ·P. wltri-
556.2. 0H. crispa (LINNE), Ludlov., Gotl.; 2a-e, jugatllS (ROEMER), Ems., Ger.; la,b, ped.v., post.,
post., ant., lat., brach.v., ped.v., X3 (97). XO.7 (.'7 '\.--FIG. 557,lc-e. P. awminQllIS

(CONRAD), L.Dev. (Onondaga), E.USA; lc-e,
brach.v., ant., lat., XO.7 (178).

Brachyspirifer WEDEKIND in SALOMON, 1926, p. 198
[OSpirifer carinatllS SCH"UR, 1853, p. 202; 00).
Medium-sized, subequally biconvex, transverse;
hinge line slightly less than maximum width; in-

© 2009 University of Kansas Paleontological Institute



Spiriferida-Spiriferidina-Spiriferacea

Kozlowskiellino

FIG. 556. Oelthyrididae (Kozlowskiellininae) (p. H683-H684).

H685

terarea high with wide delthyrium; lateral plica­
tions numerous, distinct, simple; fold and sulcus
well developed, smooth; fold carinate; sulcus V­
shaped. L.Dev.( Siegen.-ElIIs.) , Eu,--FIG. 557,2.
°B. carina/lIS (SCHNUR), Siegen., GeT.; 2a·c, brach,
v. into mold, lat. into mold, ped.v. into mold, Xl
(721).

Euryspirifer WEDEKIND in SALOMON, 1926, p. 202
[OTerehl'a//llites paradox/ls VON SCHLOTHEIM,
1813, p. 28; 00] [=?Ros/rospil'ijer GRABAU,
1931, p. 407 (type, Spil'ijel' tonkinensis MANSUY,
1908, p. 41)]. Extremely transverse with highly
acuminate cardinal extremities; interarea low;
otherwise similar to Bl'achyspirijel'. L.Dev.(Ems.)­
M.Dev., Eu.-Asia.--FIG. 557,3. °E. pal'adoxtls
(VON SCHLOTHEIM), Ems., Ger.; 3a·c, brach.v.
into mold, ped.v. int. mold, post. int, mold, X I
(721).

Subfamily CYRTINOPSINAE Boucot, 1957
rnom. IrUlU/. Pn R,\T, herein (c'x Cyrtinopsidac HOUlll"!",

1957, p, 3R) I

Lateral slopes plicate; micro-ornament
consisting of very prominent growth lamel­
lae crossed by short radial crenulations;
pedicle valve interior with dental plates con­
verging to form spondylium supported by
3-layered septum. MDev.(Couvin.).
Cyrtinopsis SCUPIN, 1896, p, 247 [non FREDERIKS,

1916, p. 17] [OSpil'ijel' /lndoSlls SCHNUR, 1853,
p. 204; OOJ. Medium-sized; tramverse; marked­
ly and unequally biconvex with highly arched
beak and rather high interarea on pedicle vah"e;
lateral slopes with numerous, rounded plications;
{"I<l and sulcus <listinct, broad, lacking macro­
ornament; brachial valve interior with short
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FIG. 557. Delthyrididae (Paraspiriferinae) (I'. H684-H685).

crural plates. M.Del'.(Colll,in.), W.Eu.--FIG.
558,1. "C. /lndasa (SCHNUR); la-d, lat., ant.,
brach.v., post., X I; Ie, ornament, X3; 1/, transv.
sec. showing sponuylium, X5 (96).

Family MUCROSPIRIFERIDAE Pitrat,
n.fam.

Biconvex, generally strongly transverse;
lateral slopes plicate; fold and sulcus smooth
or with median ridge in sulcus and median
groove on fold; micro-ornament consisting

of strong, imbricating growth lamellae; in­
terior of pedicle valve with short dental
plates or teeth ridges, rarely with distinct
median septum, commonly with apical cal­
lus; interior of brachial valve generally with
comblike cardinal process; crural plates
lacking or short; shell substance impunc­
tate. LDev.{Ems.)-L.Carb.{Visean).
Mucrospirifer GRABAU, 1931, p. 408 ["Dellhyris

1IJ/lCI'Olltlltl CO:->HAD, I!HI, 1'. 54; 00] l=LulI1elli.
© 2009 University of Kansas Paleontological Institute
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spirit~r NALIVKIN, 1937, p. 87, obj.). Highly
transverse; cardinal extremities commonly mucro­
nate; lateral plications numerous; fold and sulcus
bald or with single median ridi(e in sulcus; ped­
icle valve interior with short dental plates; me­
dian septum wanting. M.D~II.(Cotillin.-Gill~t.).

cosmop.--FIG. 559,6. OM. mtlcronatt/s (CON­
RAD), Hamilton, USA(N.Y.); 6a,b, ped.v., brach.
v., XI (178).

AmlKnospirifer HAVLftEK, 1957, p. 436 [OSpiriter

FtG. 558. Delthyrididae (Cyrtinopsinae)
(p. H685-H686).

t!J~tidis BARRANDE, 1848, p. 24; 00). Moderately
transverse; pedicle valve interior with dental
plates reduced to teeth ridges; otherwise similar
to Br~l,ispirit~r. M.D~II.( COtillin.) , Boh.--FIG.
559,3. °A. th~tidis (BARRANDE); 3a-d, ped.v.,
brach.v., lat., ant., X 1.5 (411).

Brevispirifer COOPER, 1942, p. 231 [0Spirit~r gr~g­

aria CLAPP, 1857, p. 127; 00). Length and width
subequal; lateral plications few; fold and sulcus
bald or with median ridge in sulcus and median
groove on fold; otherwise similar to Mt/erospirit~r.

L. D~II.(Ems.)-M.DeII.(Colwin.) , N.Am.--FIG.
559,4. OR. gr~garit/s (CLAPP), Onondaga, USA
(N.Y).; 4a-c, lat., brach.v., brach.v. int., X I
(178).

Strophoplcura STAINBROOK, 1947, p. 324 [OSpirit~r

notabilis KINDLE, 1909, p. 26; 00). Small, rather
transverse; lateral plications numerous, unusually
strong and almost perpendicular to hinge line
near cardinal extremities; fold and sulcus strong,
narrow, bald except for median ridge in sulcus
and median groove on fold of some specimens;
pedicle valve interior with teeth ridges, without
median septum. U.D~II.(Ot/ray Ls.), USA (Colo.­
N.Mex.); ?Totlrnais., Australia.--FIG. 559,1.
OS. notabilis (KINDLE), U.Dev., Colo.; la,b, post.,
brach.v., X2 (469).

Tylothyris NORTH, 1920, p. 195 [OCyrtia laminosa
M'Coy, 1844, p. 137; 00) [=W~ll~ria MAIL­
LIEUX, 1931, p. 35 (nom. ntld.) (non ULRICH &

BASSLER, 1923; n~c ROTAI, 1941); ?Botlchardopsis
MAILLIEUX, 1933, p. 80 (type, Spirit~r bot/chardi
MURCHISON, 1840, p. 253) (nom. nt/d.)]. Rather
transverse; lateral plications numerous, distinct;
fold and sulcus bald or with median ridge in sul­
cus and median groove on fold; pedicle valve in­
terior with distinct dental plates and well-devel­
oped median septum. [W~lleria MAILLIEUX, 1931,
is an unavailable name, for MAILLIEUX failed
to designate a type-species. Bot/chardopsis MAIL­
LIEUX, 1933, was not accompanied by a statement
of differentiating characters or by a bibliographic
reference to such a statement and is therefore a
nom. ntld.) ?M.D~II.(Gill~t.), U.D~II.(Frasn.)-L.
Carb.(Vis~an),cosmop.--FIG. 559,2. °T. lami­
nosa (M'CoY), Tournais., Br.I.; 2a,b, ped.v., brach.
v., XI; 2c, ped.v. int., X1.5; 2d, transv. sec.,
?X I (all 607).

Family FIMBRISPIRIFERIDAE Pitrat,
n.fam.

Biconvex; weakly to moderately trans­
verse; fold and sulcus distinct; entire sur­
face covered with rather numerous anterior­
ly bifurcating costae; micro-ornament con­
sisting of numerous concentric growth lam­
ellae, each bearing fringe of minute spines;
shell substance impunctate. L.Dev.(Ems.)­
M.Dev.(Givet.).
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Fimbrispirifcr COOPER, 1942, p. 231 [OSpirifer
venustus HALL, 1860, p. 82; OD). Pedicle valve
interior with strong dental plates; brachial valve
interior with short crural plates. L.Dev.(Ems.)­
M.Dev.(Givet.), N.Am.--FIG. 559,5. OF. ven­
ustus (HALL), M.Dev., USA (N.Y.) ; 5a, micro­
ornament, X2; 5b, brach.v., Xl (178).

4b
Brevispirifer

Sb

Mucrospi rifer

6b

Family SPINOCYRTIIDAE Ivanova
1959 '

[nom. transl. PITkAT. h~rcin (tx Spinocyrtiinac SnUVE
J963, nom. ~Orrt~l. pro Spinocyrtinae IVANOVA, 1959, p. 59)]

[=Gu<Clchc1linac PAECKELMANN, 1931, p. 24 (parlimJ]

Biconvex, moderately to strongly trans­
verse; lateral slopes generally with numer-

GO
2d

FIG. 559. Mucrospiritendae (1-4,6); Fimbrispiriferidae (5) (p. H686-H688).© 2009 University of Kansas Paleontological Institute



30

Spiriferida-Spiriferidina-Spiriferacea

Spinocyrtio

3f

FIG. 560. Spinocyrtiidae (p. H689, H691).

H689

ous distinct nonbifurcating plications; fold
and sulcus commonly bald, but rarely with
incipient plication; micro-ornament vari­
able; interior of pedicle valve wtih distinct
dental plates and delthyrial plate, without
median septum; brachial valve interior lack­
ing crural plates; shell substance impunc­
tate. LDev,{Ems.)-UDev.(Frasn.).

Guerichellinae is invalid by virtue of
failure to satisfy provisions of the Zoological
Code (Art. lie) which states that a family­
group name "must, when first published,
be based on the name then valid for a con­
tained genus...." The genus Guerichella
PAECKELMANN, 1931, is, and has always
been, a junior objective synonym of Adolfia
GURICH, 1909.
Spinocyrtia FREDERIKS, 1916, p. 18 [·Delthyris

granulosa CONRAD, 1839, p. 65; SD FREDERIKS,
1926, p. 411] [=?Platyrachella FENTON & FEN­
TON, 1924, p. 158 (type, Spiri/era macbridei CAL­
VIN, 1883, p. 433)]. Generally large, transverse;
lateral plications numerous; fold and sulcus bald;

mIcro-ornament conslsttng of rather weak con­
centric growth lamellae and stronger capillae
from summits of which rise minute teardrop­
shaped granules; interarea of pedicle valve con­
sisting of central area bearing horizontal and ver­
tical striae, and marginal areas with horizontal
striae only. M. DetJ. (CoutJin.)-U. DetJ. (From.),
cosmop.--FIG. 560,3a-/; 561,4. ·S. granulosa
(CONRAD), M.Dev.(Hamilton), USA(N.Y.); 560,
30-/, brach.v., ped.v., ant., lat., ped.v. int., brach.
v. int., XO.7; 561,4, ornament, X5 (272).-­
FIG. 560,3g-i. S. macbridei (CALVIN), U.Dev.,
USA (Iowa); 3g-i, post., brach.v., ant., X I (296).

?Acutatheca STAINBROOK, 1945, p. 55 [·A. propria;
OD]. Small; moderately transverse; pedicle valve
hemipyramidal with high interarea ornamented
as in Spinocyrtia, and narrow delthyrium closed
apically by delthyrial cover; lateral slopes with
several low, rounded plications; fold and sulcus
distinct, bald; micro-ornament consisting of con­
centric growth lamellae and capillae; pedicle
valve interior with short, divergent dental plates.
seemingly lacking delthyrial plate. U.DetJ., N.
Am.--FIG. 560,1. ·A. propria, USA(Iowa); la,
ped.v., X 1.5; lb, post., X3 (768).
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Adolfia GiiRICH, 1909, p. 136 ["Spirif" def/exus
ROEMER, 1843, p. 13; SD SCHUCHERT & LEVENE,
1929, p. 27] [=Guerichella PAECKELMANN, 1913,
p. 299 (obj.); Giirichia WEDEKIND in SALOMON,
1926, p. 198 (nom. null.); ?Plectospirifer GRABAU,
1931, p. 379 (type, Spirifer (Plectospirifer)
heimi)]. Generally medium-sized, moderately

transverse; lateral plications fairly numerous; fold
and sulcus bald or with incipient plication; micro­
ornament as in Spinocyrtia except for fanlike
divergence of radial striae in some. L.De/l.(Ems.)­
U.De/l.(Frasn.), N.Am.-Eu.-Asia.--FIG. 561,1.
"A. def/exa (ROEMER), Frasn., Ger.; 1a-d, ped.v.,
brach.v., post., lat., XI (831).

4 Sp inocyrtio

FIG. 561. Spinocyrtiidae (p. H689-H691).
© 2009 University of Kansas Paleontological Institute
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[In erecting the: genus Adolfia, CURleH included the species
A. d~flt'xa and A. bifida. hut did not choose a typc.
PAF.CKHMANN (1913) proposed Gll~r;(hd/a expressly as a
replacement for Adolfia which he erroneously bdievcd to
he a junior homonym; again no typc was designated. FJ.ED-­
.... IKS (J926) accepted the name Glur;chdla and stated the:
typc to he G. angus/is/dlala, an action which is invalid be·
causC' G. angus/is/dlala was noc mentioned in GtJlUCH'S
original description of .4dolfta. SCHUCHEIl.T &: LEVENE
(1929) listed bach genera, indicated their synonymy. hut
then, unaccountahly, stated that the type of Ado/lia is A.
d~fi~xa and that of Gucrichdla is G. angus/is/dla/a. De­
spite the ambiguity of their entries, SCHUCHERT &: LEVENE
w~r~ the first (0 d~sjgnate a I~gally ~Iigibl~ type·sp~cies

for Adolfia, A. d~ff~xa, and that specj~s mus( also he r~·

garded as th~ type of Guaichdla.]

Alatiformia (su p. H903).
Allanella CRICKMAY, 1953, p. 5 [OSpirif~r allani

WARREN, 1944, p. 123; OD] [=AlIanaria CRICK­
MAY, 1953 (obj.)]. Rather small, weakly trans­
verse; lateral plications fairly numerous; fold and
sulcus bald; micro-ornament of concentric growth
lamellae and capillae. M.D~tI.(Gitl~t.), W.Can.
--FIG. 561,2. °A. allani (WARREN); 2a-d, ped.
v., ant., lat., post., X2 (206).
[In the text of CKICKMAY'S article (1953, p. 5) the genus
Allandia was ~rected. To the flyleaf of the publication is
affix~d a section entitled "Addendum" in which CUCKMAY

pointed out the exist~nce of the genus Alandla BOUCEK,
1936, which he erroneously believed invalidated his use of
Allandla. In this same section C1\ICKMAY proposed sub#
stitution of Allanaria for Allandla. According to the
Rul~s (Art. 24) choice of one of two or more names
simultaneously published for the same taxon is to be made
by the first reviser. To the present time there has not
been a "first reviser" in the meaning of the Rules (An.
21,a,i). Therefore, as such first reviser, I now choose the
name Allan~lla, relegating Allanaria to the status of a
junior objective synonym.]

Chirnaerothyris (su p. H903).
Eosyringothyris STAINBROOK, 1943, p. 431 [OSpiri­
f~ra aspera HALL, 1858, p. 508; OD]. Pedicle
valve hemipyramidal with very high interarea;
delthyrial plate terminating anterodorsally in short
spine; otherwise similar to Spinocyrtia. M.V~tI.,

N.Am.--FIG. 560,2. °E. asp~ra (HALL), Cedar
Valley Ls., USA (Iowa) ; 2a-c, ped.v., brach.v.,
post., XI (767).

Mediospirifer BUBLICHENKO, 1956, p. 102 [OVathy­
ris medialis HALL, 1843, p. 208 (=oVelthyris
audacula CONRAD, 1842, p. 262); OD]. Micro­
ornament of widely spaced growth lamellae only;
otherwise similar to Spinocyrtia. M.V~tI.(Hamil­
ton), USA(N.Y.).--FIG. 561,3. OM. audacula
(CONRAD); 3a-d, ped.v., brach.v., lat., ant., X I;
3e, brach.v. int., X2 (396).

Family SYRINGOTHYRIDIDAE
Frederiks, 1926

[nom. CO"ut PITIlAT, herein (pro Syringothyridae FUD£I.IKS,
1926 (nom. imp"!.) nom. Ilansi. I VANOVA , 1959, p. 55,

ex Syringothyrinae FUOERlKS, 1926, p. 411)J

Typically biconvex, large, transverse, with
high interarea on pedicle valve; lateral
slopes with numerous nonbifurcating plic'a­
tions; fold and sulcus commonly bald, rarely
with weak plication; micro-ornament vari­
able; interior of pedicle valve generally with
well-developed dental plates and delthyrial
plate, in some with syrinx; shell substance

2e
FIG. 562. Syringothyrididae (Syringothyridinae)

(p. H692).
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punctate in earlier forms, becoming 1m­
punctate in later ones. V.Dev.-V.Perm.

Subfamily SYRINGOTHYRIDINAE Frederiks,
1926

[nom. correct. PITRAT, herein (pro Syringothyrinae FRED·

ERIK', 1926, p. 411)]

Generally rather large, transverse; inter­
area of pedicle valve commonly high, con­
sisting of central area with horizontal and
vertical markings, and marginal areas with
horizontal markings only; lateral slopes
with numerous nonbifurcating plications;
fold and sulcus distinct, generally bald;
micro-ornament somewhat variable, typical­
ly consisting of a textile-like pattern of in­
tersecting capillae and concentric growth
lamellae, in some complicated by pustules;
pedicle valve interior generally with well­
developed dental plates; delthyrial plate
commonly present, in some bearing syrinx
on its dorsal surface; shell substance nor­
mally punctate. V.Dev.-Perm.
Syringothyris WINCHELL, 1863, p. 6 [*S. typa

(=*Spirifer earteri HALL, 1857, p. 170); SO
ICZN Opinion 100, 1928, p. 377J [=Syringo­
pleura SCHUCHERT, 1910 (type, Spirifer randalli
SIMPSON, 1890, p. 441); Prosyringothyris FRED­
ERIKS, 1916, p. 51 (type, P. northi); Protosyringo­
thyris FREDERIKS, 1918, p. 88 (nom. null.)J. Fold
and sulcus bald; micro-ornament of minute pus­
tules; pedicle valve interior with long dental
plates, delthyrial plate and syrinx, lacking median
septum. U.Dev.(Famenn.)-Miss., cosmop.--FIG.
563,la,b. *S. earteri (HALL), Burlington Ls., USA
(Iowa); la,b, post., ant., XO.7 (858).--FIG.
563,lc-f. S. texta (HALL), Keokuk F., USA (Ind.) ;
le-f, ped. v. int., brach.v., ped.v. into mold, transv.
sec., XO.7 (396).

Asyrinx HUDSON & SUDBURY, 1959, p. 46 [*A.
haushensis; ODJ. Pedicle valve interior with
dental plates reduced to teeth ridges, lacking
delthyrial plate and syrinx; delthyrial cavity with
thick callus deposits simulating dental plates. L.
Perm., Arabia.--FIG. 562,1. *A. haushensis; la,
transv. sec., Xl; lb-d, ped.v., lat., post., XO.7
(438).

Asyrinxia CAMPBELL, 1957, p. 80 [*Spirifera lata
M'Coy, 1847, p. 223; 00]. Sulcus with several
very weak plications; interior of pedicle valve
with neither delthyrial plate nor syrinx; otherwise
similar to Syringothyris. L.Carb.(U.Tournais.),
Australia (New S. Wales)-?Japan. -- FIG. 563,3.
*A. lata (M'CoY), Australia; 3a-e, ped.v. into
mold, ped.v. interarea, brach.v. post., Xl (140).

?Plicatosyrinx MINATO, 1952, p. 168 [*P. singulare;
00]. Fold and sulcus plicate; pedicle valve with
syrinx, lacking dental plates and median septum;
shell substance impunctate. [The genus is based

on a single specimen which is so badly deformed
that the cardinal extremities have been shoved
against the beak. Morphology as well as sys­
tematic position are in doubt.] L.Carb., Japan.

Pseudosyringothyris FREDERIKS, 1916, p. 51 [*P.
I,arpinskii; 00]. Pedicle valve interior with syrinx
incompletely developed, consisting of pair of
longitudinally directed parallel thickenings on
underside of delthyrial plate; otherwise similar
to Syringothyris. L.Perm., USSR.--FIG. 563,2.
*P. karpinskii; 2a, ped.v. post., XO.7; 2b, transv.
sec., X2 (314).

Pseudosyrinx WELLER, 1914, p. 404 [Op. missouri­
ensis; 00]. Pedicle valve interior lacking syrinx;
otherwise similar to Syringothyris. Miss., cosmop.;
?Perm., Arabia.--FIG. 563,4. *P. missouriensis,
L.Miss.(Burlington Ls.), USA (Mo.) ; 4a,b, ant.,
post., Xl (858). [?=Verkhotomia SOKOLSKAYA,
1963, p. 280 (type, V. plenoides).]

Septosyringothyris VANDERCAMMEN, 1955, p. 2 [*S.
demaneti; 00]. Pedicle valve with conspicuous
median septum; otherwise similar to Syringothyris.
L.Carb., Eu.-S.Am.--FIG. 562,2. *S. demaneti,
Belg.; 2a, ped.v., Xl; 2b, ped.v. int., X3; 2c,d,
transv. sees., X5 (828).

Subfamily LICHAREWIINAE Slusareva, 1958
[Licharewiin~e SLUSAREVA, 1958, p. 582]

Biconvex, generally large, transverse, with
high interarea; lateral slopes with numer­
ous, distinct, nonbifurcating plications; fold
and sulcus generally bald, rarely with weak
plication; micro-ornament of concentric
growth lamellae with or without capil­
lae; interior of pedicle valve generally
with dental plates and delthyrial plate, lack­
ing syrinx; shell substance impunctate. U.
Carb.-V.Perm.

Some members of this group are morpho­
logically indistinguishable from some of the
Spinocyrtiidae. They are excluded from the
Spinocyrtiidae because of the long hiatus
between disappearance of this family in the
late Devonian and appearance of similar
Licharewiinae in the Late Carboniferous.
It is considered likely that the Licharewiinae
were derived from the Syringothyridinae,
being merely heterochronous homeomorphs
of the Spinocyrtiidae, but it must be. ad­
mitted that future work may reveal a dIrect
connection between Spinocyrtiidae and
Licharewiinae, in which case the two groups
would have to be merged.
Licharewia EINOR, 1939, p. 69 [*Spirifer stucl(en­

bergi NETSCHAJEW, 1900, p. 18; aDJ [=Permo­
spirifer KULIKOV, 1950, p. 5 (type, Spiriter ke~­
serlingi NETSCHAJEW, 1911, p. 84); Rugulatta
SOKOLSKAYA, 1952, p. 187 (type, Spirifer rug/da-
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tllS KUTORGA, 1842, p. 22)]. Fold and sulcus
generally bald, but rarely with several weak
costae; micro-ornament largely concentric, but
rardy with weak capillae; interior of pedicle
valve with strong, thick, anteriorly diverging den-

tal plates and delthyrial plate, lacking median
septum. V.Perm., USSR.--FIG. 565,4 . •L. stllck­
enbergi (NETscHAJEw); 4a,b, ped.v., brach.v.,
X I (448) .--FIG. 564,2a,b. L. keyserlingi (NETS­
CHAJEW), 2a,b, ped.v., brach.v., X I (598).--

Pseudosy ri nx

40

FIG. 563. Syringothyrididae (Syringothyridinae) (p. H692).
© 2009 University of Kansas Paleontological Institute



H694 Brachiopoda-Articulata

FIG. 564. Syringolhyrididae (Licharewiinae) (p. H692·H693, H696).
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FIG. 564,2c-~. L. mgulatur (KUTORGA); 2c·~, ped.
v., brach.v., lat., Xl (598).

?Alispirifer CAMPBELL, 1961, p. 434 [·A. lamina­
SIIr; OD]. Highly transverse; hinge line denti·
culate; lateral slopes with distinct rounded plica·
tions; fold and sulcus well developed, bald except

for median plication in sulcus of some; micro­
ornament consisting of concentric growth lamellae
and unusually distinct capillae; pedicle valve
interior with dental plates almost obscured with
callus; median septum lacking; presence of del·
thyrial plate not established. V.Carb., Australia-

Ib Orulgonio

FIG. 565. Syringothyrididae (Licharewiinae) (p. H692-H693, H695-H696).
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Arg.--FIG. 565,2. ·A.laminosus, New S. Wales;
2a-d,/, ped.v. into mold, brach.v., brach.v. int.,
ped.v., ped.v. int., XI; 2e, micro-ornament, X7
(143).

Cyrtella FREDERIKS, 1919 (1924), p. 312 [·Cyrtia
kulikiana FREDERIKs, 1916, p. 43; OD). Fold
with narrow median groove; sulcus bald; other­
wise similar to Licharewia. L.Perm., USSR.-­
FIG. 564,4. ·C. ktllikiana (FREDERIKS); 4a,b, ped.v.
ant., brach.v. post., XO.7 (314).

Darvasia LIKHAREV, 1934, p. 212 [·D. edelsteini;
OD). Pedicle valve with very high interarea and
narrow, open delthyrium; interior of pedicle valve
with well-developed dental plates connected near
valve floor by delthyrial plate; median septum
present, almost reaching del thy rial plate. L.Perm.,
E.USSR.--FIG. 564,3. ·D. edelsteini; 3a-c, ped.
v., post., lat., X 1.5 (448).

Orulgania SOLOMINA &. CHERNYAK, 1961, p. 61
[·0. naumovi; OD). Fold and sulcus bald; dental
plates thin, very long, tending to converge an­
teriorly; otherwise similar to Licharewia. V.Carb.,
N.VSSR.--FIG. 565,1. ·0. naumovi; la, ped.v.,
XI; 1b, ornament, Xl0 (759).

Paecke1manella LIKHAREV, 1934, p. 212 [·Spiri/er
dieneri CHERNYSHEV, 1902, p. 535; OD). Highly
transverse, with moderately high interarea; fold
bald, carinate; sulcus with weak median costa;
pedicle valve interior with well-developed dental
plates and delthyrial plate and long, high median
septum; hinge line denticulate. L.Perm., USSR.
--FIG. 565,3. ·P. dieneri; 3a,b, brach.v., post.,
Xl (448).

Pterospirifer DUNBAR, 1955, p. 128 [·Spiri/er alatus
VON SCHLOTHEIM, 1813, p. 58; OD). Fold bald;
sulcus with weak median costa; lateral plications
prominent; micro-ornament of very conspicuous
growth lamellae and obscure capillae; delthy­
rial plate weak or absent; otherwise similar to
Licharewia. V.Perm., Eu.-Greenl.--FIG. 564,5.
·P. alatus (VON SCHLOTHEIM), Greenl.; 5a,b, ped.
v., brach.v., X 1.5; 5c, ornament, X7.5 (269).

?Subansiria SAHNI & SRIVASTAVA, 1956, p. 212 [·S.
mnganensis; OD). Pedicle valve interior lacking
delthyrial plate; otherwise similar to Licharewia.
?V.Carb., India.--FIG. 564,1. ·S. ranganensis;
1a-c, brach.v., ped.v., post., XO.7 (701).

Family COSTISPIRIFERIDAE
Termier & Termier, 1949

[nom. transl. PlTRAT, herein (ex Costispiriferinae TERMIER
& TERMIER, 1949, p. 98) J [=Theodossiinae IVANOVA, 1959,

p. 61 (partim)]

Biconvex, weakly to moderately trans­
verse; lateral slopes with moderately to very
numerous simple costae; fold and sulcus
generally indistinct, poorly delineated from
lateral slopes, provided with costae which
are indistinguishable from lateral costae ex­
cept for tendency toward bifurcation; micro­
ornament of distinct capillae and weak

growth lamellae in some; pedicle valve in­
terior with dental plates, lacking delthyrial
plate and median septum; brachial valve
interior with longitudinally striated area of
diductor attachment, with or without crural
plates; shell substance impunctate. LDev.
(Siegen.)-U.Dev.(Frasn.), ?L.Carb.
Costispirifer COOPER, 1942, p. 232 [·Spiri/er arena-

SttS planicostatus SWARTZ, 1929, p. 56; OD). Cos­
tae moderately numerous, flat-topped; delthyrium
covered by short, flat pseudodeltidium; pedicle
valve interior with short, thick dental plates,
and dense callus deposits in delthyrial and urn.
bonal cavities; brachial valve lacking crural plates.
L.Dev.(Oriskany), N.Am. -- FIG. 566,3. C.
arenoSttS (CONRAD), USA(Pa.); 3a,b, ped.v.,
brach.v., Xl (178).

?Eudoxina FREDERIKS, 1929, p. 382 [OSpiri/er
medius LEBEDEV, 1912, p. 18; OD). Fold and
sulcus weak but distinct; entire shell with very
numerous, fine costae; pedicle valve interior with
dental plates reduced to teeth ridges, lacking
median septum; brachial valve interior unknown.
L.Carb., USSR.--FIG. 566,4. ·E. media (LEBE­
DEV); brach.v., X1.5 (448).

Lazutkinia RZHONSNITSKAYA, 1951, p. 151 [OSpirifer
(Yavorskiella) mamontoviensis LAZUTKIN in
YAVORSKY, 1940, p. 44; OD) [=Yavorskiella
LAZUTKIN in YAVOItsKY, 1940, p. 44 (nom. nud.)J.
Strongly biconvex with prominent, curved beak
on pedicle valve; hinge line very short; fold and
sulcus poorly defined, narrow; entire shell pro­
vided with rather numerous costae; micro-orna­
ment consisting of both capillae and con­
centric growth lamellae; pedicle valve interior
with short dental plates, lacking median septum;
brachial valve interior with distinct septalium. M.
Dev., USSR.--FIG. 566,1. °L. mamontoviensis
(LAZUTKIN); 1a-d, ant., brach.v., ped.v., lat., Xl
(465).

Theodossia NALlVKIN, 1925, p. 267 [OSpiri/er
anossofi DE VERNEUlL, 1845, p. 153; OD) [=Van­
dergrachtella CRICKMAY, 1953, p. 7 (type, V.
arcuum»). Costae very numerous, rounded; del­
thyrium open; pedicle valve interior generally with
thin, anteriorly diverging dental plates. M.Dev.
(Givet.) , USSR; V.Dev., cosmop.--FIG. 566,
2a,b. ·T. anossofi (DE VERNEUlL), D..Dev., W.
USSR; 2a,b, ped.v., brach.v., x1.5 (448).­
FIG. 566,2c-/. T. hungerfordi (HALL), V.Dev.,
USA(Iowa); 2c-/, post., lat., brach.v., ped.v., Xl
(296).--FIG. 566,2g-i. T. arcuum (CRICKMAV),
U.Dev., W.Can.; 2g-i, brach.v., ped.v., lat., X I

(206). . .
?Urella RZHONSNITSKAYA, 1960, p. 402 ["V. astattca;
OD). Medium-sized; equidimensional or elon-

. . h
gate oval; hinge line very short; delthynum WIt
disjunct deltidial plates; fold and sulcus weak to

absent; macro-ornament consisting of rounded,
simple or branching costae; micro-ornament corn-
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pnsmg capillae only; pedicle valve interior
with long, thin dental plates. M.Dev., USSR.

Family CYRTOSPIRIFERIDAE
Termier & Termier, 1949

[nom. rransl. BESNOSSOVA, 1958 (t-x Cyrtospiriferinae
T""IER & TERMIER, 1949, p. 99)]

Biconvex, generally transverse; lateral
slopes commonly with numerous simple
costae, more rarely with fewer or bifurcating
costae; fold and sulcus generally distinct,

with bifurcating costae; micro-ornament
commonly consisting of distinct capillae
and concentric growth lamellae, some with
pustules; pedicle valve interior with dental
plates and delthyrial plate, lacking median
septum; shell substance impunctate. ?M.
Dev., UDev,( Frasn.)-L.Carb.(Visean).
Cyrtospirifer NALlVKIN in FREDERIKS, 1919 (1924),

p. 312 [*Spirijer vernellili MURCHISON, 1840, p.
252; aD] [=Sinospirijer GRABAU, ~931, p. 241

FIG. 566. Costispiriferidae (p. H696).
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FIG. 567. Cyrtospiriferidae (p. H697, H699-H700).
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(type. Spi,.ijer (Sinospirijer) sinensis GRABAU.
1931. =Spirijer chinensis GRABAU, 1923); Centro­
spirijer TIEN. 1938. p. III (type. Spirijer (Sino­
spi,.ije,.) chaoi GRABAU. 1931); Httnanospirijer
TIEN, 1938 (type, Spirijer (Hunanospirijer)
wangi TIEN. 1938); Deothossia GATiNAUD, 1949.
p. 488 (type, Spirijer (Sinospirijer) anossofioides
GRABAU, 1931); Eurytatospirijer GATINAUD, 1949,
p. 487 (type, Spirijer disjunctllS SOWERBY. 1840);
C,.abauispi,.ijer GATiNAUD, 1949. p. 413 (type.
Spi,.ijer (Sinospirijer) archiacijormis GRABAU,
1931); Iubagraspirijer GATINAUD, 1949, p. 487
(nom. vet.); Iugrabaspirijer GATiNAUD, 1949, p.
487 (nom. vet.); Lamarckispirijer GATiNAUD,
1949. p. 489 (type, Spirijer (Sinospi,.ijer) haya­
sakai GRABAU, 1931); Martellispirijer GATiNAUD,
1949. p. 487 (nom. vet.); Mirtellaspirijer GATI­
NAUD. 1949, p. 488 (nom. vet.); Yrctospirijer
GATiNAUD. 1949. p. 488 (nom. vet.); Liraspirijer
STAINBROOK, 1950, p. 381 (type, L. tricostatus
STAINBROOK, 1950); Regelia CRICKMAY, 1952, p. 3
(type, Cyrtospi,.ijer glallclls CRICKMAY, 1952)].
Generally transverse, with hinge line equal to
maximum width; fold and sulcus strong; costae
very numerous on lateral slopes and on fold and
sulcus. simple on lateral slopes. bifurcating on
fold and sulcus; micro-ornament consisting of
rather weak growth lamellae and radial striae;
delthyrium generally open; pedicle valve interior
with well-developed, anteriorly diverging dental
plates, del thyrial plate, lacking median septum;
brachial valve interior without crural plates. U.
Dev.-L.Miss., cosmop.--FIG. 567,2a-c. ·C. vel'­
neuili (MURCHISON). Frasn.• Belg.; 2a-c, brach.v.,
ped.v.. lat., XI (834).--FIG. 567.U-h. C.
chinensis (GRABAU), U.Dev .• China; 2d-h, brach.
v.• ped.v., lat., post., ant., X 1.5 (358).
[In a series of papers which reported results of a statistical
study of the bifurcation patterns of costae in the sulci of
several spiriferoids, GATINAUD (1949) erected numerous
new taxa, ostensibly at the genus level. Eleven genera, onc
of them nc:w, were: divided into subgenera, sections, and
subsections according to the scheme below.

Genus S;nospirif~r GRABAU, 1931
Genus CyrtoIpirij" NALIVKIN. 1919 (1924)

Subgenus Grabauispjrif~r GATINAUD, 1949
Section Grabauispirifer. s.s.

Subsection Grabauispirij(r, s.s.
Subsection Iubagraspirij(r GATINAUD, 1949

Section Iugrabaspiriju GATINAUD, 1949
Subgenus Eurytatospirij(r GATINAUD, 1949
Subgenus Cyrtospirijer, s.s.

Section Maru/lispirij(r GATINAUO, 1949
Subsection Marullispirij(r, s.s.
Subsection Mirullaspirij(r GATINAUO, 1949

Section Cyrtospirij(r, s.s.
Subsection Cyrtospiriju, s.s.
Subsection Yrctospirij(r GATINAUO, 1949

Genus D(othossia GATINAUO, 1949
Genus Th(odossia NALlVKIN, 1925

Subgenus PlatYIpirij" G....u. 1931
Subgenus Th(odossia, s.s.

Genus T(nticospirij(r TIEN, 1938
Subgenus T(nticospirij(f', s.s.
Subgenus Lamarckispirij(r GATINAVO, 1949

Genus Hunanospirij(r TIEN, 1938
Genus Cyrtiopsis GRABAU, 1923

Subgenus Cyrtiopsis, s.s.
Section Cyrtiopsis, s.s.
Section Alphacyrtiopsis GATINAUD, 1949
Section B(tacyrtiopsis GATINAUD, 1949
Section Para<yrtiopsis GATll'IAUD. 1949

FIG. 568. Cyrtospiriferidae (p. H700).

Subgenus Grabauicyrliopsis CATlNAVD, 1949
Subgenus Sinocyrtiopsis CATINAUO, 1949

Genus Spirija SOWERBY, 1816
Genus N<OIpirija FREDERIKS, 1919 (1924)

Section Neospiriju, s.s.
Section A/pha1Jeospirij(r CATINAUO, 1949
Section Be/a1Jeospirijer CATlNAUO, 1949

Genus Chorislius FISCHER., 1825
Section Choristius, s.s.
Section A/phachoristius GATINAUD, 1949
Section Betachoristi/n GATINAUO, 1949

Genus Spirijerdla CHERNYSHEV, 1902
In my opinion, CATlNAUO'S single-minded attention to the
details of sulcal costae has resulted in a fragmentation of
spiriferoid genera which is taxonomically absurd. Hence,
all taxa introduced by GATINAUD which are available
nomenclaturally are here placed in subjective synonymy
with previously established genera. This is done with full
realization that some of the taxa are likely to be revived
in future and may be shown to be taxonomically valid on
the basis of numerous characters not considered by
GATINAuD.--.Several of the GATINAUO taxa appear to con­
travene provisions of the International Code of Zoological
Nomendature (1961). Artide 42 <a) Slates tha' the
"genus group, which is next below the family-group and
next above the species-group in the hierarchy of classifica­
tion, includes the categories genus and subgenus." The
Code does not explicitly forbid the use of additional genus­
group categories, but no provision is made for them. The
case against recognition of GATINAUO'S sections and sub­
sections becomes stronger when one compares the wording
quoted above for the: genus-group with parallel wording
for the family-group. Aecording to Art. 35 <al, "The
famiJy group includes the categ-ories tribe, subfamily, fam­
ily, and superfamily and any supplementary categ-ories re­
quired." Presumably, the phrase "any supplementary cate­
gories requirr-d" would have been included in the para­
graph on the genus-group, had there been any intention
of allowing categories other than genus and subgenus. Art.
42 (d) also bears upon the problem. It states that "a
uninominal name proposed for a primary subdivision of
a genus, even if the subdivision is designated by a term
such as 'section' or 'division,' has the status in nomen­
clature of a subgeneric name, provided the name satisfies
relevant provisions of Chapter IV." This provision would
appear to rescue several of GATINAUO'S taxa (e.g-., Alpha­
n~ospir;ju) which are primary subdivisions of g-enera.
However, in several cases, GATINAUO'S sections and sub­
sections arc secondary and tertiary subdivisions of genera,
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not primary ones. The clear implication is that these
secondary and tertiary subdivisions are not to be regarded
as subgenera. In summary. the Code seems to outlaw any
genus-group name other than genus and subgenus, and to
imply that several of GATINAUD'S taxa can~ot be regarded
either as genera or !'ubgenera. Under the Circumstances the
following taxa are considered to be unavailable names:
/ubagraspirijer. /ugrabaspirijer. Martellispirijer, M;rtella­
spirijer. Yrc/ospirijer, AlphacYl"liops;s. Betacyrtiopsis, Para­
cyrt;ops;s.]

Arctospirifer STAINBROOK, 1950, p. 382 [·A. con­
strictus; aD]. Hinge line short in most speci­
mens, but in some with earlike extensions; lat­
eral plications few, very strong; plications of fold
and sulcus smaller, more numerous; micro-orna­
ment consisting of radially aligned pustules;
pedicle valve interior with dental plates and
delthyrial plate; brachial valve interior unknown.
?U.Dev.(Aplington F.), Iowa.--FIG. 567,3. ·A.
constrictus; 3a-c, brach.v., ped.v., lat., X 1.5; 3d,
ornament, X6 (770).

Austrospirifer GLENISTER, 1955, p. 58 [·A. varia­
bilis; aD]. Rather small, very transverse; delthy­
rium almost completely closed by convex del thy­
rial cover; pedicle valve interim with weak dental
plates or teeth ridges; brachial valve interior with
crural plates; otherwise similar to Cyrtospirifer.
U.Dev.(Frasn.) , W.Australia.--FIG. 568,1. ·A.
variabilis; 1a-d, brach.v., ped.v., ped.v. int.,
brach.v. int., X2 (352).

Cyrtiopsis GRABAU, 1923, p. 194 [·C. davidsoni;
SD GRABAU, 1931, p. 424] [=Alphacyrtiopsis
GATINAUD, 1949, p. 490 (nom. vet.); Betacyrtiop­
sis GATINAUD, 1949, p. 490 (nom. vet.); Grabaui­
cyrtiopsis GATINAUD, 1949, p. 490 (type, Cyrtiop­
sis graciosa GRABAU, 1923); Paracyrtiopsis GATI­
NAUD, 1949, p. 490 (nom. vet.); Sinocyrtiopsis
GATINAUD, 1949, p. 491 (type, Cyrtiopsis trans­
versa GRABAU, 1931); Uchtospirifer LYASHENKO,
1957, p. 885 (type, U. nalit!kini)]. Very strongly
biconvex; hinge line somewhat less than maximum
width; interarea of pedicle valve rather high with
delthyrium closed by prominent, convex pseudo­
deltidium; pedicle valve interior with long dental
plates; otherwise similar to Cyrtospirifer. U.Dev.,
cosmop.--FIG. 569,3. C. intermedia GRABAU,
China; 3a-e, brach.v., ped.v., lat., post., ant., X3
(358). [For comments on genera erected by
GATINAUD (1949), see note following Cyrtospiri­
fer, p. H697.]

Dmitria SIDYACHENKO, 1961, p. 80 [·Spirifer
(Cyrtospirifer) romanowskii NALlVKIN, 1930, p.
127; aD). Rather large, inflated; length and width
approximately equal; hinge line much less than
maximum width; fold and sulcus weak, generally
reflected only in slight uniplication of anterior
margin; lateral costae numerous, fine, simple;
costae of fold and sulcus very numerous, fine,
tending to bifurcate; interior similar to Cyrto­
spirifero U.Dev.(Famenn.), USSR.--FIG. 567,
1. ·D. romanowskii; 1a-d, brach.v., ped.v., ant.,
lat., XO.7 (591).

?Indospirifer GRABAU, 1931, p. 359 [·Spirifer
padaukpinensis REED, 1908, p. 101; aD]. Me-

dium-sized; moderately transverse, with slightly
rounded cardinal extremities; fold and sulcus dis­
tinct; entire surface covered with strong, gen­
erally simple plications; micro-ornament consist­
ing of distinct capillae which originate in
grooves and diverge fan-wise onto plications;
pedicle valve interior with strong dental plates,
lacking median septum; presence of delthyrial
plate not established. M.Det!.-U.Dev., cosmop.-­
FIG. 569,1. 1. padaukpinensis maoerhchuanensis
GRABAU, M.Dev., China; 1a-e, brach.v., perl.v.,
lat., post., ant., X 1.5; 1f, micro-ornament, X9
(358).--FIG. 570,6. 1. varians (FENTON), U.
Dev., Iowa; micro-ornament, XI0 (295).

Platyspirifer GRABAU, 1931, p. 355 [·Schizophoria
paronai MARTELLI, 1902, p. 365; aD]. Length
and width subequal; cardinal extremities rounded,
yielding rather short hinge line; fold and sulcus
weak; lateral slopes, fold, and sulcus with very
numerous, fine costae; otherwise seemingly simi­
lar to Cyrtospirifer, but interior unknown. ?U.
Dev., China.--FIG. 569,2. ·P. paronai (MAR­
TELLI) ; 2a-e, brach.v., ped.v., lat., post., ant.,
Xl.5 (358).

Prospira MAXWELL, 1954, p. 35 [·P. typa; aD].
Similar to Cyrtospirifer except for narrow fold
and sulcus with costae tending toward obsoles­
cence. L.Carb.( U.Tourn.-Visean), Australia-Japan­
?Eu.-?N.Am.--FIG. 570,2. ·P. typa, Queens!';
ped.v., Xl (541).

?Schizospirifer GRABAU, 1931, p. 353 [·Spirifer
aperturatus var. latistriatus FRECH, 1911, p. 53;
aD]. Somewhat resembling Cyrtospirifer, but
with coarser costae, some of which branch on lat­
eral slopes; interior unknown. ?M.Dev., China.
--FIG. 570,5. ·S. latistriatus (FRECH); 5a-e,
brach.v., ped.v., lat., post., ant., X 1.5 (358).

Sphenospira COOPER, 1954, p. 330 [·Spirifera alta
HALL, 1866, p. 246; aD]. Very similar to Syringo­
spira but with longer dental plates, less elaborate
frill; blisters lacking. U.Dev., E.N.Am.--FIG.
570,7. ·S. alta (HALL); post., XI (183).

Sulcat05pirifer MAXWELL, 1954, p. 11 [-So primus;
aD) . Fold divided by prominent, rather wide
median groove; costae of fold and sulcus very ob­
scure; micro-ornament consisting of concentric
growth lamellae, capillae, and pustules. U.
Dev.(Famenn.) , Australia.--FIG. 570,1. ·S.
primus; ped.v. mold, X2 (539).

Syringospira KINDLE, 1909, p. 28 [·S. prima; O~].
Pedicle valve hemipyramidal; lateral slopes WIth
simple costae; fold and sulcus present, costate;
micro-ornament consisting of radially elongate
pustules; shell substance overgrown 50 as to pro­
duce prominent frill or flange which serves to
greatly increase size of interarea; pedicle valve in­
terior with short dental plates, prominent delthyrial
plate and stegidium in old specimens; umbonal
cavities filled with blister-like plates. V.Vet!.
(Percha Sh.), W.N.Am.--FIG. 570,4. ·S. prima;
4a-c, ant., lat., post., X2; 4d, post., X2 (183).
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FIG. 569. Cyrtospiriferidae (p. H700).
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Brochythyrino

FIG. 571. Spiriferidae (p. H704).

H703
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Anthracospirifer

FIG. 572. Spiriferidae (p. H704).

Tenticospirifer TIEN, 1938, p. 113 [OSpirifer tenti­
clI/llm DE VERNEUIL, 1845, p. 159; 00]. Pedicle
valve hemipyramidal, with large, high, essentially
equilateral interarea; otherwise similar to Cyrto­
spirifero ?M.Dev., U.Dev., cosmop.--FIG. 570,3.
°T. tenticlI/llm (DE VERNEUlL), U.Dev., USSR;
3a-d, ped.v., lat., post., ant., Xl (811).

Family SPIRIFERIDAE King, 1846
[Spiriferid,e KINC:, 1846. p. 28J

Biconvex; slightly to markedly transverse;
cardinal extremities rounded in some, mak­
ing hinge line somewhat less than maxi­
mum width, more typically angular, with

hinge line equa.l to maximum width, hinge
commonly dentIculate; lateral plications few
t~ num~rous,. rarely simple, ~ore commonly
bifurcating, m some becommg fasciculate;
fold and sulcus commonly distinct, plicate;
pedicle valve interior generally with dental
plates, lacking median septum; delthyrial
plate weakly developed or lacking; brachial
valve interior rarely with crural plates; shel1
substance impunctate. L.Carb.-Perm.
Spirifer SOWERBY, 1816, p. 41 [OConchy/iolithus

(Anomia) striatlls MARTIN, 1793, pI. 23; SO
ICZN Opinion 100, 1928, p. 377] [=Spirifuus
DE BLAINVILLE, 1827, p. 291 (nom. van.); Spiri­
fera PHILLIPS, 1836, p. 216 (nom. van.); ?Lytha
FREDERIKS, 1919 (1924), p. 298 (type, Spiri­
ferella? tschernyschewiana FREDERIKS, 1916)].
Biconvex; almost equidimensional to moderately
transverse; cardinal extremities generally rounded,
providing hinge line somewhat less than maxi­
mum width; lateral plications numerous, gen­
erally bifurcating adjacent to fold and sulcus,
elsewhere generally simple, rarely somewhat fas­
ciculate; fold and sulcus with numerous bifurcating
plications; micro-ornament typically consisting of
obscure concentric growth lamellae and capillae;
pedicle valve interior with short, stout den­
tal plates, lacking median septum and delthyrial
plate; brachial valve interior without crural plates.
Carb., cosmop.--FIG. 571,2a. °S. strialtls (MAR­
TIN), L.Carb., Br.L; brach.v., XO.7 (Sadlick, n).
--FIG. 571,2b-e. S. gregeri WELLER, Miss.
(Chouteau Ls.), USA(Mo.); 2b-e, ped.v., brach.v.,
lat., ant., X 1.5 (858).

Anthracospirifer LANE, 1963, p. 387 [0A. bird­
springensis; 00]. Lateral costae strong, few;
otherwise similar to Unispirifer. Penn., N.Am.
--FIG. 572,1. °A. birdspringensis, Morrow.,
Nev.; la-d, brach.v. int., brach.v., ped.v. int.,
ped.v., X2 (502a).

Brachythyrina FREDERIKS, 1929, p. 385 [pro Anelas­
ma IVANOV, 1925, p. 33 (non DARWIN, 1851; nec
SOERENSEN, 1873; nec COSSMANN, 1889)]
rOSpirifer strangwaysi DE VERNEUlL, 1845, p. 164;
001 [=Ane/asmina SEMIKHATOVA, 1939, p. 324
(ob;.); Elinoria COOPER & MUIR-WOOD, 1951, p.
195 (pro Elina FREDERIKS, 1924, p. 321, non
BLANCHARD, 1852, nec FERRARI, 1878) (type,
SpinIer "ectangll/lls KUTORGA, 1844, p. 90)].
Micro-ornament consisting of rather weak con­
centric growth lamellae; pedicle valve interior
with dental plates reduced to teeth ridges; other­
wise similar to Unispirifer. L.Carb.-Perm., Eu.­
Asia.--FIG. 571,la-c. °B. strangwaysi (DE
VERNEUIL), U.Carb. (Moscov.), USSR; la-c, ped.
v., post., brach.v., X 1.5 (448).--FIG. 571,Id,e.
B. strangwaysi lata CHAO, U.Carb. (Moscov.),
USSR; /d,e, ped.v. int., X 1.5; brach.v. int., X6

( 448).

© 2009 University of Kansas Paleontological Institute



Spiriferida-Spiriferidina-Spiriferacea H705

Fusdla M'CoY, 1844, p. 128 (*Spin/era ft/siformis
PHILLIPS, 1836, p. 217; OD]. Extremely trans­
verse; lateral slopes with about 8 rounded plica­
tions; fold with about 3 weaker plications; sulcus
bald; otherwise seemingly similar to Unispiri!er.
L.Carb., Br.I.--FIG. 573,2. *F. fusiform is (PHIL'
LIPS); 2a,b, ant., post. (oblique), X 1.5 (640).
[The typc-species of Fusdla is so poorly known that the
generic characters cannot be regarded as well establ ished.
Until this simatian is remedied, it seems best to confine
use of the name Fusdla to the type-species. Other species
commonly placed in FUiella seem assignable to Unispiri!er.l

Grantonia BROWN, 1953, p. 60 (*G. !lobartensis;
OD]. Generally similar to Neospirifer but fasci·

culate plications stronger, less numerous, and
shell greatly thickened with callus. Pe,·m., Tas·
mania.--FIG. 573,3. *G. !lobartensis; 3a-c, post.
(oblique), ped.v. post., ped.v. int., Xl (123).

Imbrexia NALIVKIN, 1937, p. 105 (*Spiri!er ;mbrex
HALL, 1858, p. 601; OD]. Micro-ornament con­
sisting of imbricate growth lamellae without
capillae; otherwise seemingly similar to Uni­
spinier, but type-species poorly known. L.Carb.,
cosmop.--FIG. 573,5. *1. ;mbrex (HALL), Miss.
(Burlington Ls.), USA (Iowa) ; brach.v., X 1.5
(858).

lb
Sergospirifer

Imbrexia

FIG. 573. Spiriferidae (p. H705-H706).
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Neospirifer FREDERIKS, 1919 (1924), p. 311 [non
NIKITIN, 1900, p. 385, nom. nud.] [·Spirifer
fasciger KEYSERLING, 1846, p. 231; OD] [=Alp/la­
neospirifer GATINAUD, 1949, p. 491 (type, Spirifer
ma/wensis HUANG, 1933); Belaneospirifer GATI­
NAUD, 1949, p. 491 (type, Spirifer moosakhailen­
sis DAVIDSON, 1862) ]. Generally rather large,
transverse; cardinal extremities commonly angu­
lar; hinge line equal or almost equal to maximum

Trigonotreto

lc

FIG. 574. Spiriferidae (p. H706).

shell width, typically denticulate; lateral SIOPfS
with numerous fasciculate plications; fold and
sulcus distinct, plicate; micro-ornament consisting
of distinct concentric growth lamellae and rather
obscure capillae; pedicle valve interior with
short dental plates; brachial valve interior without
crural plates. [For comment on taxa of GATINAUD
see entry following Cyrlospirifer.] V.Carb.-Pam.:
cosmop.--FIG. 573,4a. ·N. fasciger (KEYSER.
LING), L.Perm., USSR; ped.v., Xl (123).­
FIG. 573,4b,c. N. cameralus (MORTON), M.Penn.,
USA (Ohio) ; 4b,c, post., brach.v., Xl (178).

Sergospirifer IVANOVA in SARYCHEVA & SOKOLSKAYA
1952, p. 190 [·Spirifer okensis NIKITIN, 1890, p:
28; OD]. Rather small; moderately transverse;
cardinal extremities rounded; hinge line slightly
less than maximum width; lateral slopes with 6
to 8 prominent, simple costae; fold and sulcus
rather obscure, bearing 3 or 4 bifurcating costae;
pedicle valve interior with long, thin, widely
separated, essentially parallel dental plates; brach·
ial valve interior with very well-developed crural
plates. V.Carb., USSR.--FIG. 573,1. ·5. oken­
sis (NIKITIN); la,b, ped.v., brach.v., XI; lc,d,
ped.v. int., brach.v. int., X1.5 (711).

Trigonotreta KOENIG, 1825, p. 3 [·T. slokesi; SD
HALL & CLARKE, 1894, p. 8]. Lateral plications
strong, few; each lateral plication tending to bi­
furcate once, doubled plications remaining in
genetic pairs; otherwise similar to Neospirifer.
Perm., Tasmania.--FIG. 574,1. ·T. slokesi, la-d,
brach.v., ped.v., lat., ped.v. int., XI (123).

Unispirifer CAMPBELL, 1957, p. 67 [·Spirifer mi­
atocontJolutus BENSON & DUN, 1920, p. 350; OD]
[=?G"andispirifer YANG, 1959, p. 116 (type, G.
myll(ensis)]. Biconvex; rather strongly trans­
verse; hinge line equal to maximum shell width,
denticulate; lateral costae numerous, mostly sim­
ple, but some bifurcating, never fasciculate; fold
and sulcus narrow, with several distinct, bifur­
cating costae; micro-ornament consisting of dis­
tinct capillae; pedicle valve interior with stout
dental plates; brachial valve interior lacking
crural plates. L.Carb.(Tournais.•Visean), cosmop.
--FIG. 575,la-c. ·V. striatocontJolutus (BENSON
& DUN), Tournais., Australia(New S. Wales);
la-c, post., ped.v., brach.v., Xl (140).--FIG.
575,ld·f. V. mylkensis (YANG), Visean, China;
ld-f, ped.v., brach.v., post., X4.7 (898).

Family BRACHYTHYRIDIDAE
Frederiks, 1919 (1924)

[nom. transi. ~t corr~c/. PITR .... T. herein (t"% Brachythyrinac
FREDERIKS. 1919 (1924), p. 316)]

Shell markedly biconvex; hinge line gen­
erally short, commonly denticulate; inter­
area generally distinct, triangular or trape­
zoidal' fold and sulcus almost always pres­
ent, ~ith bifurcating costae or plications
which in some shells are obscure; lateral
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lc
Unispirifer

Ib

FIG. 575. Spiriferidae (p. H706).

slopes invariably with costae or plications,
generally bifurcating, but more rarely sim­
ple; micro-ornament variable; pedicle valve
interior with dental plates or teeth ridges;
lacking delthyrial plate and median septum;
brachial valve interior with or without
crural plates; shell substance impunctate.
?U.Dev., L.Carb.-Perm.
Brachythyris M'Coy, 1844, p. 128 [·Spirif~ra ollalis

PHILLIPS, 1836, p. 219; aD] [=Ollalia NALIV­
KIN, 1937, p. 107 (obj.)]. Biconvex; hinge much
less than maximum shell width, nondenticulate;
interarea triangular; lateral plications few, broad,
low, simple; fold and sulcus distinct, with well­
developed plications in some, more typically with
plications weak or obsolete; pedicle valve interior
with teeth ridges, lacking dental plates. ?V.D~II.,

L.Carb., cosmop.--FIG. 576,3a-c. ·B. ollalis
(PHILLIPS), Visean, Br.I.; 3a-c, brach.v., ped.v.,
lat., Xl (229).--FIG. 576,3d-f. B. subcardiifor­
mis (HALL), Miss.(Salem Ls.), USA(lIl.); 3d-f,
ped.v., lat., brach.v., Xl (858).

?Cancellospirifer CAMPBELL, 1953, p. 10 [·C. max­
w~lli; 00]. Biconvex; equidimensional to slightly
transverse, with rounded cardinal extremities;
hinge line less than maximum shell width; lateral
slopes with about 7 distinct, rounded, simple
costae; fold and sulcus well defined, bearing 2
or 3 very weak costae; micro-ornament consisting
of imbricate growth lamellae and capillae,
together producing cancellated effect; pedicle
valve interior with dental plates; brachial valve
interior lacking crural plates. Perm .(lngelara
Bds) , Australia(Queensl.).--FIG. 576,4; 577,3.
·C. maxw~lli; 576,4a,b, ped.v., brach.v., X 1.5;
577,3, ornament, XI0 (139).

Choristitella IVANOV & IVANOVA, 1937, p. 163
[·Choristites podolskensis IVANOV, 1926, p. 17;
00]. Interarea triangular; dental plates short,
commonly greatly thickened with callus; otherwise
similar to Choristites. V.Carb., USSR.--FIG.
576,5. ·C. podolskensis (IVANOV); 5a,b, ped.v.,
ped.v. post., Xl (447).

Choristites FISCHER DE WALDHEIM, 1825, p. 7 [·C.
mosquensis; SO BUCKMAN, 1908, p. 30] [=N~o­

mun~/la OZAKI, 1931, p. 24 (type, Spirifer (N~o­

mun~/la) chaoi OZAKI, 1931); Yatsengina SEMI­
KHATOVA, 1936, p. 216 (type, Y. plana); Alpha­
choristites GATINAUD, 1949, p. 492 (type, Chori­
stites bisulcatiformis SEMIKHATOVA, 1934); Beta­
choristites GATINAUD, 1949, p. 492 (type, Chori­
stit~s kschemysch~nsis SEMIKHATOVA, 1941); lat­
s~ngina IVANOVA, 1960, p. 270 (nom. null.)].
Strongly biconvex; hinge line generally slightly
less than maximum width; beak of pedicle valve
strong, curved; interarea trapezoidal; hinge line
denticulate; lateral costae generally very numerous,
straplike, with narrow interspaces, those nearest
fold and sulcus bifurcating, marginal ones simple;
fold and sulcus rather shallow, with poorly de­
fined margins, bearing numerous bifurcating cos­
tae; micro-ornament of capillae and concen­
tric growth lines; pedicle valve interior with
rather long, close-set, almost parallel dental plates
which intersect muscle field; brachial valve in­
terior without crural plates. [For comments on
genera of GATINAUD (1949), see note following
Cyrtospirjf~r (p. H697).] L.Carb.-L.Perm., cos­
mop.--FIG. 577,1. ·C. mosquensis, U.Carb.
(Moscov.), USSR; 1a-c, ped.v., brach.v., lat., Xl
(448).--FIG. 576,6. ·C. sp.; ped.v. int., Xl
(447).

Ectochoristites CAMPBELL, 1957, p. 71 [·E. wallSi;
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OD]. Pedicle valve interior with short, thick den­
tal plates; brachial valve interior with short crural
plates; otherwise similar to Choristius. L.Carb.
(Tournais.) , ?U.Carb.(Namur.}, Australia - ?N.

6

Choristites

Am.-?Eu.--FtG. 577,2. -E. wattsi, Tournais.,
Australia; 2a-d, ped.v., brach.v., lat., ant., X I
(140).

Eliva FREDERIKS, 1919 (1924), p. 319 [-Spi,.if~r

Choristitella

FIG. 576. Brachthyrididae (p. H707-H709.).© 2009 University of Kansas Paleontological Institute
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Flc. 577. Brachythyrididae (p. H707-H708).

lyra KUTORCA, 1844, p. 92; 00). Similar to Spiri­
ferella but plications more numerous and dental
plates reduced to teeth ridges. L.Perm., USSR.-­
FIC. 576,1. -E. lyra (KUTORCA); 1a-d, brach.v.,
lat., ped.v., ant., Xl (158).

Ella FREDERIKS, 1918, p. 87 [-Martinia simensis
CHERNYSHEV, 1902, p. 569; 00). Small; lateral
costae few, simple; dental plales reduced to teelh
ridges; otherwise similar to Pllrdondla. L.Perm.,
USSR.--FIC. 576,2. -E. simensis (CHERNY­
SHEV); 2a-d, brach.v., lat., ped.v., ant., Xl (158).

Eochoristites CHU, 1933, p. 28 [-E. neipentaiensis;
00). Moderately biconvex; fold and sulcus weak,
rather narrow; lateral costae generally simple;
interarea triangular; hinge nondenticulate; brachial
valve interior with short, thin crural plates; other­
wise similar to Clloristius. L.Carb., Asia.--FIC.
578,3. -E. ndpentaiensis, Kinling Ls., SE.China;
3a-e, ped.v., brach.v., lat., post., ant., Xl (161).

Palaeochoristites SOKOLSKAYA, 1941, p. 26 [-Spirifer
cinetlls KEYSERLINC, 1847, p. 229; 00). Fold

and sulcus lacking; brachial valve interior with
rather long crural plates; otherwise similar to
Eoehol·istiw. L.Carb., USSR.--FIC. 578,4. -P.
einetus (KEYSERLINC); 4a-e, ped.v., brach.v., post.,
ant., lat., Xl (752).

Purdonella REED, 1944, p. 218 [pro Mtmdla FRED­
ERIKS, 1919 (1924), p. 314 (non BONNIER, 1896))
[-Spirifer nikitini CHERNYSHEV, 1902, p. 542;
00). lnterarea triangular; hinge nondenticulate;
otherwise similar to Choristius. Perm., Asia-Arctic.
--FIC. 578,5. -P. nikitini (CHERNYSHEV), L.
Perm., USSR; 5a-d, brach.v., lat., ped.v., ant.,
XO.7( 158).

Spiriferella CHERNYSHEV, 1902, p. 121 [-Spirifer
saranae DE VERNEUIL, 1845, p. 169; 00) [=Eli·
lIina FREDERIKS, 1919 (1924), p. 315 (=Diener­
ina OZAKI, 1931, p. 25; type, Spirifer tibetanus
DIENER, 1897); Blasispirifer KULIKOV, 1950, p. 6
(type, Spirifer blasii DE VERNEUlL, 1845)). Pedicle
valve highly convex; brachial valve less so; hinge
generally very short, nondenticulate; lateral plica-
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FIG. 578. Brachythyrididae (p. H709, H711).
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tions few, very strong, bifurcating; fold and sul­
cus ranging from well defined and almost bald
to poorly defined with strong plications; pedicle
valve interior with well-developed dental plates,
commonly thickened with callus, deeply im­
pressed musde field; brachial valve interior un­
known. U.Cal'b.-P~rm., cosmop.--FIG. 579,2.
-s. sarana~ (DE VERNEUlL), L.Perm., USSR; 2a,
ped.v., X I; 2b, ornament, X 15 (448).--FIG.
578,la-d. S. tib~fana (DIENER), L.Perm., Tibet;
1a-d, brach.v., lat., ped.v., ant., Xl (158).-­
FIG. 578,1~. S. k~ilhavii (VON BUCH), U.Perm.,
Green!.; ped.v. int., X I (269).

Tangshanella CHAO, 1929, p. 57 [-T. kaiping~n­

sis; OD]. Pedicle valve interior with dental plates
reduced to teeth ridges; otherwise similar to
Choristit~s. V.Carb., China.--FIG. 578,2. -T.
kaipingensis, Penchi Series; 2a-~, ped.v., post., ant.,
lat., brach.v., Xl (154).

Family UNCERTAIN
Thomasaria STAINBROOK, 1945, p. 57 [-T. alfllm­
bona; OD]. Rather small; weakly transverse,
with slightly rounded cardinal extremities; brach­
ial valve moderately convex; pedicle valve hemi­
pyramidal, with high interarea; macro-ornament
lacking; micro-ornament consisting of fine growth
lamellae which give rise to fine spines; delthy­
rium high and narrow, constricted by pair of
plates similar to conjunct or disjunct deltidial
plates but occupying position of delthyrial plate;
pedicle valve interior with long dental plates
which diverge anteriorly and ventrally; brachial
valve interior with shoft crural plates, striate car·
dinal process. U.D~v.(Frasn.) , N.Am.{Iowa-N.
Mex.).--FIG. 579,1. -T. altttmbona, Iowa; la-I,
ped.v., brach.v., post., ant., lat., transv. sec. ped.v.,
X I (768).

Superfamily SPIRIFERINACEA
Davidson, 1884

[nom. Iransl. IVANOV", 1959, p. 57 (t'x subfam. Spiriferinidac
DAVIDSON. 1884, p. 354)]

Shell rather variable, but typically small,
rather transverse, biconvex, with distinct
fold and sulcus and plicate lateral slopes;
micro-ornament variable, consisting of
growth lamellae, capillae, spines, and
granules in various combinations; interior
of pedicle valve with well-developed me­
dian septum, and commonly with dental
plates; shell substance generally, but not in­
variably, punctate, L.Cal'b.-L./ul'.

Family SPIRIFERINIDAE
Davidson, 1884

[nom. Ironl/. IVANOVA, 1959, p. 57 (~X 5ubfam. Spirifc:rini·
dae DAVIDSON, 1884, p. 354)]

Characters of superfamily. L.Cal'b.-L./ul'.

FIG. 579. Brachythyrididae (2); Family Uncertain
(1) (p. H711).

Spiriferina D'ORBIGNY, 1847, p. 268 [-Spiri/~r wal­
cotti SOWER BY, 1823, p. 106; SD DALL, 1877, p.
64]. Shell small to medium-sized, equidimen­
sional to moderately transverse; cardinal extremi­
ties rounded; lateral slopes ranging from smooth
to coarsely plicate; fold and sulcus generally dis­
tinct in plicate forms, commonly obscure or want­
ing in smooth forms; micro-ornament of growth
lamellae and numerous fine, tubular spines; punc­
tate. Trias.-L.fllr., cosmop.--FIG. 580,5. -S.
walcolli (SOWERBY), Lias., Br.I.; 5a,b, brach.v.,
ant., X I (229).
[No nominal species were assigned to Spirilt'rina when the
g-enus was erected by D'ORBIGNY (1847). Lucf D'ORBILNY

(1849) assigned 11 species to the genus, including Spirija
wo/colli SOWI:.RBY, 1823, but not including TUl'brolll/;tt'S
ros/ralllS VON SCHLOTHEIM, 1822; no type-species was desiJ,:"­
nated. DALL (J87i) st:lted the type to be S. rOJ/rallls
(SCHLOTHEIM) =5. woJcol/i (SOWU.BY), attributing this in­
formation to ))AVIDSON (1856, p. 161). 1 have been unable
to locate the DAVIDSON reference, and I bdieve it (Q he
erroneous, inasmuch ;IS hoth before and after 1856, DAVID­

SON maintained that S. wa/eoll; :lnd S. rOJ/ra/ttS were sep­
arate species. In :lny C:lse, DAU'S designation of S. ro.c­
trallls ::IS type :lnd his synonymizing of it with 5. lva/col1i,
one of the c1igihle species, makes the I:uter the type, de­
spite the f:1Ct th:u the synon)'my ::Ippe:lrs to be in error
(Code, Art. 69"iii,iv) )

?Acanthospirina SCHUCHERT & LEVENE, 1929, p.
119 [pro Acanfhospil'a WELLER, 1914, p. 418
(non REINSCH, 1877)] [·Spiri/~'· aciclrlilera Row­
LEY, 1893, p. 307; OD]. Very small; moderately
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Aconthospirino

FIG. 580. Spiriferinidae (p. H711, H713·H714).
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FIG. 581. Spiriferinidae (p. H713-H714).

H713

transverse, with rounded cardinal extremities;
micro-ornament consisting of fine, radially ar­
ranged spines; pedicle valve interior with dental
plates, lacking median septum; neither presence
nor absence of punctation firmly established. Miss.,
N.Am.--FIG. 580,6. ·A. aciculifera (ROWLEY),
L.Miss.; 6a,b, brach.v., ped.v., X 12 (683).

Altiplccus STEHLI, 1954, p. 349 [·A. cooperi; aD].
Small, highly transverse, triangular in outline;
fold and sulcus deep, rather narrow, smooth; lat­
eral plicati.ons few, low, rounded; micro-ornament
of strong spines, generally in I or 2 concentric
rows on irregular growth lamellae; punctate. L.
Perm., N.Am.--FIG. 580,2. •A. cooperi, USA
(Tex.); 2a, ant., X1.5; 2b, ped.v., X3 (773).

Callispirina COOPER & MUIR-WOOD, 1951, p. 195
[pro Maia FREDERIKS, 1919 (1924), p. 298 (non

LAMARCK, 180I; nec REICHENBACH, 1850); pro
Maya RAKUSZ, 1932, p. 77 (non BLATTNY, 1925);
pro ManSllyella REED, 1944, p. 249 (non ENDO,
1937)] [·Spiriferina ornata WAAGEN, 1883, p. 505;
aD] [=?Paraspiriferina REED, 1944, p. 252 (type,
Spiriferina (Paraspiriferina) ghllndiensis)]. Small,
essentially equidimensional; cardinal extremities
rounded; fold and sulcus distinct, smooth; lateral
slopes with 3 or 4 very strong, angular plications;
micro-ornament of numerous growth lines only;
punctate. M.Perm., India.--FIG. 580,1. ·C.
ornata (WAAGEN); 1a-d, brach.v., ped.v., lat.,
ant., X 1.5; le, surface, X? (845).

Crcnispirifer STEHLI, 1954, p. 347 [·Spiriferina
anglliata KING, 1930, p. 122; aD]. Small, trans­
verse, subequally biconvex; cardinal extremities
slightly rounded; fold and sulcus narrow, smooth;
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lateral plications few, very high, angular; micro­
ornament of exceedingly numerous fine spines;
punctate. V.Penn.-V.Perm., N.Am.--FIG. 581,1;
580,3. *C. al/glllata (KING), L.Perm., USA(Tex.);
581,1, ped.v., X2; 580,3a-e, brach.v., brach.v.
int., ant., ped.v. int., lat., X 1.5 (773).

?Dimegelasma COOPER, 1942, p. 232 [*Spirifer
neglecttlS HALL, 1858, p. 643; 00). Strongly bi­
convex; approximately equidimensional; cardinal
extremities rounded, producing hinge somewhat
less than maximum width; interarea rather high,
with delthyrium closed by flat pseudodeltidium;
fold and sulcus pronounced, bald; lateral slopes
with several, well-developed, rounded plications;
pedicle valve interior with long, rather thin den­
tal plates, lacking median septum; brachial valve
interior with hinge plate supported by median
septum; shell substance punctate. Miss( L.Carb.) ,
N.Am.-Australia.--FIG. 580,4. *D. neglectum
(HALL), Miss. (Keokuk Ls.); 4a-d, ped.v., lat.,
brach.v., ant., Xl (858); 4e,f, ped.v. int., brach.
v. int., XO.7 (178).

Liriplica CAMPBELL, 1961, p. 440 [*L. alta; 00).
Small to medium-sized, equidimensional to mod­
erately transverse, strongly biconvex; fold and
sulcus smooth except for small median fold in
sulcus and small median groove in fold; lateral
slopes with about 6 distinct, rounded plications;
micro-ornament of prominent growth lamellae
and discontinuous capillae; pedicle valve in­
terior with thick umbonal callus; punctate. V.
Carb.(?Westphal.), Australia (New S.Wales).-­
FIG. 581,3, *L. alta; 3a-d, ped.v. into mold, ped.v.
mold, brach.v. into mold, brach.v. mold, XI; 3e,
surface, XI0 (143).

?Mentzeliopsis TRECHMANN, 1918, p. 229 [*M.
spinosa; OD). Equidimensional to weakly trans­
verse; cardinal extremities slightly rounded; fold
and sulcus distinct, low, wide, bald; lateral slopes
with several rather weak plications; micro-orna­
ment consisting of prominent imbricating growth
lamellae and large tubular spines; pedicle valve
interior with dental plates and prominent median
septum; shell substance seemingly impunctate.
Trias., N.Z.--FIG. 582,2. *M. spinosa; 2a-c,
brach.v., ped.v., into mold, Xl (816).

Odontospirifer DUNBAR, 1955, p. 154 [*0. mira­
bilis; OD). Small, transverse, strongly biconvex;
fold narrow, smooth; sulcus with single median
plication; lateral plications strong; micro-orna­
ment of strong growth lamellae and faint capil­
lae; hinge line denticulate; dental plates weak;
impunctate. V.Perm., Greenl.--FIG. 582,4. *0.
mirabilis; 4a-d, brach.v., ped.v., lat., ant., X3;
4e-f, ped.v., ped.v. int., X7.5 (269).

Punctospirifer NORTH, 1920, p. 212 [*P. scabricosta;
OD). Small to medium-sized, transverse; fold
and sulcus distinct, wide, smooth; lateral plica­
tions strong and rather numerous; micro-orna­
ment of strong, imbricate growth lamellae and
distinct capillae; punctate. L. Carb. - Perm.,

cosmop.--FIG. 581,2; 582,3. *P. scabrieosta, L.
Carb.(Visean), Br.I.; 581,2, ped.v., X3.3; 582,
3a-d, brach.v., post., ant., lat., X2 (142).

?Punctothyris HYDE, 1953, p. 288 [*P. argus; OD).
Small; slightly transverse; cardinal angles round­
ed, resulting in hinge line less than maximum
width; lateral slopes with about 10 gently rounded
costae; fold and sulcus rather obscure, bearing
weaker costae; micro-ornament consisting of close­
ly spaced growth lamellae; pedicle valve interior
with short dental plates, lacking median septum;
shell substance presumably punctate. [The fea­
tures interpreted by HYDE as punctae may be
merely spine bases, in which case Ptmetothyris
should be reassigned to the Spiriferidae.) Miss.,
N.Am.--FIG. 582,1. *P. arglls, USA(Ohio);
1a-e, lat., brach.v., ped.v., ant., post., X2; If,
micro-ornament, XIS (441).

Rastelligera HECTOR, 1879, p. 538 [*R. dongola
HECTOR in THOMSON, 1913, p. 50; SD THOMSON,
1913, p. 50). Medium-sized, highly transverse; lat­
eral slopes with 4 or 5 distinct but gently rounded
plications; hinge line denticulate; shell structure
not known, probably punctate. V.Trias.(Rhael.),
N.Z.--FIG. 583,2. *R. dongata; 2a-e, brach.v.,
ped.v. int., ant., Xl (806).

Reticulariina FREDERIKS, 1916, p. 16 [*Spirifer
spinoS1ls NORWOOD & PRATTEN, 1855, p. 71; OD).
Rather small, transverse; fold and sulcus rather
narrow, smooth; lateral slopes with 5 or 6 distinct
plications; micro-ornament of few large spines
which leave elliptical scars; punctate. Miss., N.Am.
--FIG. 583,6. *R. spinosa (NORWOOD & PRAT­
TEN), Chester., USA(IlI.); 6a, brach.v., X5; 6b-e,
ped.v., ant., post., lat., X2 (142).

Sinucosta DAGIS, 1963, p. 104 [*Spirifer emmriehi
SUESS, 1854; 00) [?=Guseriplia DAGIS, 1963, p.
107 (type, G. multieostata»). Medium-sized, un­
equally biconvex, slightly transverse, with nar­
rowly to broadly rounded cardinal extremities;
lateral slopes with few to many distinct costae;
fold and sulcus generally rather obscure, bearing
costae similar to those on lateral slopes. V.Trias.,
Eu.-Asia.--FIG. 583A,1. *S. emmriehi (SUESS);
Rhaet., Alps; la-d, brach.v., ped.v., post., lat.,
Xl (212a).

Spinuliplica CAMPBELL, 1961, p. 442 [*S. spinu­
losa; OD). Medium-sized, moderately transverse,
with rounded cardinal extremities; fold distinct,
smooth; sulcus with single median costa; lateral
slopes with 6 or 7 rounded plications; micro­
ornament of closely spaced, distinct growth lam­
ellae and very numerous, fine, anteriorly directed
spines; punctate. V.Carb.(?Westphal.), Australia
(New S. Wales).--FIG. 581,4. *S. spintllosa;
4a-c, brach.v., brach.v. int., ped.v. int., Xl; 4d,
surface, XI0 (143).

Spiriferellina FREDERIKS, 1919 (1924), p. 299
[*Terebratlliites cristattls VON SCHLOTHEIM, 1816,
p. 28; OD) [=Tylotoma GRABAU, 1934, p. 100
(obj.»). Small, moderately transverse, with
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FIG. 583. Spiriferinidae (p. H714, H717).
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slightly
extremi-

rounded cardinal extremities; fold and sulcus
deep, narrow, smooth; lateral slopes with 3 to 6
angular plications; micro-ornament of imbricate
growth lamellae and very numerous fine granules;
punctate. Perm., Eu.-Asia-N.Am.--FIG. 583,5.
'5. crislala (VON SCHLOTHEIM), U.Perm., Ger.;
5a, ped.v., X5; 5b-e, brach.v., ant., post., lat.,
X2 (142).

Spiriferinaella FREDERIKS, 1926, p. 407 ['Spiri!er
artiensis STUCKENBERG, 1898, p. 266; 00]. Like
Odontospiri!er except lateral plications somewhat
weaker and more numerous, and dental plates
stronger. L.Perm., USSR.--FIG. 583,3. '5. ar/i­
ensis (STUCKENBERG); 3a-d, post., lat., ped.v.,
ant., X I (158).

Spiriferinoides TOKUYAMA, 1957, p. 101 ['5. saka­
wantlS KOBAYASHI & TOKUYA~IA in TOKUYAMA,
1957; 00]. Small, rather transverse, with round­
ed cardinal extremities; pedicle valve semiconical;
brachial valve nearly flat; fold and sulcus well
developed, smooth; lateral slopes with about 6 dis­
tinct plications; micro-ornament of imbricate
growth lamellae and numerous, fine, tubular
spines; dental plates weak, commonly reduced to
teeth ridges; impunctate. M.Trias.-U.Trias., Eu.­
Asia.--FIG. 583,4a-d. '5. sakawanl/s, U.Trias.
(Carn.), Japan; 4a-c, brach.v. into mold, ped.v.
into mold, post. into mold, X2; 4d, surface mold,
X5 (812).--FIG. 583,4e. S. yeharai KOBAYASHI
& TOKUYAMA, U.Trias.(Carn.), Japan; ped.v. int.
mold, X2 (812).

?Ziganella NALIVKIN in IVANovA, 1960, p. 280 [·Z.
ziganensis; 00]. Like Pttnctospiri!er but lacking
median septum in pedicle valve. L.Carb.
(Tournais.) , USSR.--FIG. 583,1. ·Z. ziganen­
sis; la,b, ped.v., post., X 1.5 (448).

Superfamily RETICULARlACEA
Waagen,1883

[nom. 'ransl. PITRAT, herein (ex Reticulariin~e Wt\AGEN,

1883. p. 538))

Generally biconvex; equidimensional to
slightly transverse; cardinal extremities
rounded, resulting in rather short hinge
line; fold and sulcus generally present, tend­
ing to be rather weak; macro-ornament gen­
erally lacking or consisting of low, weak
plications; micro-ornament highly variable;
pedicle valve interior with or without den­
tal plates and median septum; brachial valve
interior with striate cardinal process, with
or without crural plates; shell substance
impunctate. ?U.sil., L.Dev.-Perm., ?Trias.

Family RETICULARIIDAE Waagen,
1883

[nom. Iransl. IVANovA, 1959, p. 56 (ex Re[icubriin;te
WAACEN. 1883. p. 538)]

Biconvex; equidimensional to
transverse, with rounded cardinal

10

Sinucosto

FIG. 583A. Spiriferinidae (p. H714).

ties and hinge line much less than maxi­
mum width; lateral slopes generally bald,
more rarely weakly plicate; never costate;
fold and sulcus generally present, commonly
weak, bald; micro-ornament consisting of
concentric growth lamellae, generally in
combination with uniramous spines, papil­
lae or granules; pedicle valve interior with
or without dental plates and median sep­
tum; brachial valve interior generally lack­
ing crural plates; cardinal process longi­
tudinally striate; shell substance impunc­
tate. ?U.Sil., L.Dev.-L.Cal'b., ?U.Cal'b.­
?Tl'ias.
Reticularia M'Coy, 1844, p. 142 ['Terebratl/!a?
imbricala SOWERBY, 1822, p. 40; SO DAVIDSON,
1882, p. 80] [=?Sinolhyris MINATO, 1953, p. 68
(type, Spiri!er mal/reri HOLZAPFEL, 1896)]. Un­
equally biconvex; slightly transverse, with
rounded cardinal extremities; fold and sulcus
very weak to absent; lateral slopes bald; micro­
ornament consisting of conspicuous concentric
growth lamellae and uniramous spines; pedicle
valve interior with well-developed dental plates
and median septum; brachial valve interior lacking
crural plates. ?Dev., L.Carb., Eu.-Asia.--FIG.
584,8a-d. • R. imbricala (SOWERBY), L.earb., Br.
1.; 8a-d, brach.v., ped.v., ant., lat., Xl (335).
--FIG. 584,8e-j. R. mal/reri (HOLZAPFEL), Dev.,
China; 8e-i, brach.v., ped.v., lat., post., ant., X I;
8j, ornament, X5 (358).
[MINATO diagnosed Sino/It)'ris as being "without dent;t\
plates, but with a medi:tn septum in the ventral \":lIve,"
The diagnosis w:ts b:lsed on Chinese forms referr..:d to
S"irija maureri HOLZAI'H::L, 1896, by GRABAU (1931, p.
394-96), Evidently MINATO based the dia~nosis on GRi\BAU'S

statement that "no indications of dental plates have been
seen in these specimens, hut a median septum is indiGltcd
in one of them.. ," The specimens to which GRABflU

referred were not the whole suite of specimens which he
h:ld hefore him, hm rather three exceptionally well-pre­
ser\"ed specimens which evidently were not sectioned. In :l
later para.l.:raph Gn,\Ri\U (p, 396) mentioned :l different
specimen, the beak of which was broken, and wrote th;u
"close-set dental lamellae 3re seen, much thickened hy
stcrcopbsm, .." In the light of this last st:ltel11t::llt it
would appear th:n the specimells do possess dental plates,
in which C:lse no grounds are seen for scpH:ltioll of the
genus based upon them from Rc'licltla,.ia,l
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?Arnbikdla SAHNI & SRIVASTAVA, 1956, p. 207 [·A.
fructiformis; OD]. Pedicle valve WiIh prorninenl
fold. brachial valve with disIinct sulcus; anterior

commissure sulcate; rnicro-ornamenl of concentric
growth lamellae; pedicle valve inlerior with thin
denial plates and meJian sepIum; brachial valve

10

CD

Reticulorio

FIG. 584. Reticulariidae (p. H717-H719).
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interior with long crural plates and median sep­
tum. ?U.Carb., India.--FIG. 584,5. ·A. fructi­
formis; 5a,b, brach.v., ped.v., XI (701).

?Bojothyris HAVLICEK, 1959, p. 147 [·B. nikiforo-
vae; OD). Micro-ornament consisting of con­
centric growth lamellae only; pedicle valve in­
terior with spondylium simplex; otherwise similar
to Retimlaria. L.Dev.(Siegen.), Boh.--FIG. 584,
1. ·B. nikiforovae; 1a-d, ped.v., brach.v., lat.,
ant., XI; Ie, transv. sec., X3 (411).

?Branikia HAVLICEK, 1957, p. 437 [·Spirifer ascan­
ius BARRANDE, 1879, p. 99; OD). Approximately
equidimensional, equally biconvex; fold and sul­
cus absent; macro-ornament consisting of rather
low plications on entire valve surface, micro­
ornament of growth lines only; pedicle valve in­
terior with short, thick dental plates, lacking me­
dian septum; brachial valve interior lacking crural
plates. L.Dev.(Ems.), Boh.--FIG. 584,4. ·B.
ascania (BARRANDE); 4a-d, ped.v., brach.v., ant.,
lat., X 1.5 (411).

?Elythina RZHONSNITSKAYA, 1952, p. 61 [·E. salair­
ica; OD). Weakly transverse with slightly rounded
cardinal extremities; macro-ornament consisting
of rather well-developed plications on lateral
slopes; micro-ornament consisting of concentric
growth lamellae and fine, long spines; pedicle
valve interior with thick dental plates, lacking
median septum. M.Dev.( Cotwin.-Givet.), USSR.
--FIG. 586,2. ·E. salairica; 2a-d, lat., brach.v.,
ped.v., ant., Xl (465).

Georgethyris MINATO, 1953, p. 68 [·Reticularia
alexandri GEORGE, 1932, p. 553; OD). Pedicle
valve interior lacking median septum; fold and
sulcus very strong, producing markedly uniplicate
anterior commissure; otherwise similar to Reticu­
laria. L.Carb.(Visean), Br.I.--FIG. 584,2. ·G.
alexandri (GEORGE); 2a-d, brach.v., ped.v., lat.,
ant., Xl (335).

Najadospirifer HAVLICEK, 1957, p. 246 [·Spirifer
najadum BARRANDE, 1848, p. 171; OD) [=Naia­
dospirifer HAVLICEK, 1957, p. 246 (nom. null.)].
External appearance typicalIy reticulariid in early
growth stages but later developing strong angular
fold and sulcus and plications over entire shelI;
plications very strong on fold and sulcus; pedicle
valve interior with dental plates, lacking median
septum; brachial valve interior with short crural
plates, lacking median septum. L.Dev.(Ems.), Eu.
--FIG. 584,7. ·N. najadttm (BARRANDE); 7a-d,
ped.v., brach.v., ant., lat., Xl (411).

Obesaria HAVLICEK, 1957, p. 438 [·Spirifer in­
differens var. obesa BARRANDE, 1848, p. 159; OD).
Anterior commissure strongly uniplicate; micro­
ornament consisting of concentric rows of gran­
ules; pedicle valve interior lacking dental plates
and median septum; otherwise similar to Reticu­
laria. M.Dev.( Couvin.), Boh.--FIG. 586,1; 584,
6. ·0. obesa (BARRANDE); 586,1, micro-ornament,
X 12; 584,6a-d, ped.v., brach.v., lat., ant., X 1.5
(411).

?Proreticularia HAVLICEK, 1957, p. 247 [·Spirifer
carens BARRANDE, 1879, p. 218; OD). Anterior
commissure rectimarginate to weakly uniplicate;
macro-ornament lacking; micro-ornament con­
sisting of densely crowded growth lamellae bear­
ing papillae on their anterior terminations; pedicle
valve interior lacking dental plates and median
septum; brachial valve interior without crural
plates. U.Sil.(Ludlov.), Bohemia.--FIG. 584,3.
·P. carens (BARRANDE); 3a-d, ped.v., brach.v.,
ant., lat., Xl (411).

?Quadrithyrina HAVLICEK, 1959, p. 136 [.Q. ivan­
ovae; OD). Rather transverse, with distinct fold
and sulcus, uniplicate anterior commissure; micro­
ornament consisting of concentric growth lamelIae
with or without capillae; pedicle valve in­
terior with strong, high median septum, lacking
dental plates; otherwise similar to Reticularia. M.
Dev.(Couvin.), Boh.--FIG. 585,1 . •Q. ivanovae;
1a-e, ped.v., brach.v., ant., lat., transv. sec., Xl
(411).

?Quadrithyris HAVLICEK, 1957, p. 437 [·Spirifer
robustus BARRANDE, 1848; OD). Markedly trans­
verse, with strong fold and sulcus and uniplicate
anterior commissure; lateral slopes generalIy bald,
rarely with weak plications; otherwise similar to
Reticularia. L.Dev.(Ems.)-M.Dev.(Couvin.), Eu.­
N.Afr.--FIG. 585,4. • Q. robustus (BARRANDE),
Ems., Boh.; 4a-d, ped.v., brach.v., lat., ant., X 1.5
(411).

Reticulariopsis FREDERIKS, 1916, p. 17 [·Spirifer
(Reticularia) dereimsi OEHLERT, 1901, p. 236;
SD FREDERIKS, 1918, p. 87) [=Eoreticularia
NALlVKIN in FREDERIKS, 1919 (1924), p. 314
(type, Spirifer indifferens BARRANDE, 1847);
Tingella GRABAU, 1931, p. 407 (type, T. reticu­
larioides»). Lateral slopes bald or rarely with very
weak plications; fold and sulcus distinct; pedicle
valve interior with well-developed dental plates,
lacking median septum; brachial valve interior
with crural plates, lacking median septum; other­
wise similar to Retictdaria. L.Dev.-M.Dev., ?U.
Dev., Eu.-Asia-Afr.-?Australia.--FIG. 585,2a-f.
·R. dereimsi (OEHLERT), L.Dev.(Ems.), Spain;
2a-f, transv. sec., transv. sec., brach.v., ant., ped.v.,
lat., X I (613).--FIG. 585,2g-1. R. reticularioides
(GRABAU), M.Dev., China; 2g-j, brach.v., ped.v.,
ant., lat., X3; 2k, ornament, X6; 21, into mold
post., X 4.5 (358).
[FREDERIKS (1916, p. 17) diagnosed Reticulariopsis as
"Reticularia.like, but without a septum." He:: based the
genus on three species, Spirifer elliptica PHILLIPS, 1836,
Delthyris fimbriata CONRAD, 1842, and Spiriter (Reticularia)
dereimsi OEHLERT, 1901, all of which were said to be "type
specimens." In 1918 FREDERIKS (p. 87) designated R.
dereimsj (OEHLERT) as type, but apparently changed his
m",d and in 1926 (p. 404) designated R. elliptica (PHIL­
L1l's) as type. Subsequent authors have overlooked the
earlier designation and have taken R. elliptica as type­
species. GEORGE (1932, p. 525) reinvestigated R. elliptica
and found it possesses a median septum; on that basis he
synonymized Reticulariopsis with Reticularia. Later work­
ers have tended to follow GEORGE'S lead. However, R.
dereimsi. which must be regarded as the type-species of
Reticulariopsis, does not possess a median septum, and
therefore Reticulariopsis cannot properly be placed in the
synonymy of Reticularia.]
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FIG. 585. Reticulariiclae (p. H719, H721).
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?Spirclytha FREDERIKS, 1919 (1924), p. 304 [·Spiri­
ler schei CHERNYSHEV, 1916, p. 69; OD]. Pedicle
valve reticulariid in shape with well-developed
sulcus; macro-ornament lacking; micro-ornament
consisting of concentric growth lamellae and
small, irregular tubercles; pedicle valve interior
with dental plates, lacking median septum; brach­
ial valve not known. Perm., Arctic.--FIG. 585,
3. ·S. schei (CHERNYSHEV); 3a-c, ped.v., lat., post.,
X I (160).

?Spirinella JOHNSTON, 1941, p. 161 [·S. caecislriala;
00]. Rather small; biconvex; essentially equidi­
mensional; anterior commissure weakly unipli­
cate; macro-ornament lacking; micro-ornament
consisting of concentric growth lamellae and ob­
scure capillae; pedicle valve interior with den­
tal plates, lacking median septum; brachial valve
interior with neither median septum nor crural
plates. ?U.Si/.(Ltld/ov.} , Australia (New S.
Wales).--FIG. 585,6. ·S. caecislriala; 6a-d,
brach.v., lat., ped.v., ant., X2 (454a).

?Triadispira DAGIS, 1961, p. 457 [·T. catlcasica;
00]. Large; markedly biconvex; longer than
wide; fold and sulcus distinct, forming markedly
uniplicate anterior commissure; micro-ornament
consisting of concentric growth lamellae and
radially elongate papillae; otherwise similar to
Relicti/aria. Trias., VSSR.--FIG. 585,5. -T.
catlcasica, V.Trias.; 5a-d, brach.v., ped.v., ant.,
lat., XO.7 (212).

?Vndispirifer HAVLiCEK, 1957, p. 439 [·Spiriler
tlndilerw ROEMER, 1844, p. 73; 00]. Fold and
sulcus distinct, bald; lateral slopes with low,
rather obscure plications; pedicle valve interior
with dental plates, lacking median septum; other­
wise similar to Relictl/aI·ia. M.Dev.( Givel.}-U.Dev.
(Frasn.} , Eu.--FIG. 587,3a. ·U. /lndilel'lls
(ROEMER), Gel.; brach.v., X2.5 (4II).--FIG.
587,3b-e. U. Iransiens (BARRANDE), Givet., Boh.;
3b-e, ped.v., brach.v., ant., lat., XI (4II).

Warrenella CRICKMAY, 1953, p. 596 [·W. eclectea;
00] [=Minalolhyris VANDERCAMMEN, 1957, p. 1
(type, Spiriler etlryg/osStls SCHNUR, 1851)]. Fold
and sulcus distinct, producing markedly uniplicate
anterior commissure; pedicle valve interior with
dental plates, lacking median septum; otherwise
similar to Relicti/aria. M.Dev.-U.Dev., cosmop.
--FIG. 587,Ia-l. ·W. eclectea, V.Dev., Alta.;
Ia-e, brach.v., ped.v., post., ant., lat., X 1.5; 11,
transv. sec., X2 (205).--FIG. 587,Ig-i. W.
euryg/OSStls (SCHNUR), V.Dev., Gel.; Ig-i, brach.
v., ped.v., lat., ant., X 1.5 (830).

Xenomartinia HAvLiCEK, 1953, p. 6 [·X. mono­
sepia; 00]. Micro-ornament consisting of con­
centric growth lamellae and capillae, com­
monly with papillae at intersections; pedicle valve
interior lacking dental plates; otherwise similar
to Relicti/aria. L. Dev. (Ems.}-M. Dev. (Co/win.),
Eu.--FIG. 587,2. ·X. monosepta, Boh.; 2a-d,
ped.v., brach.v., ant., lat., X2; 2e-l, ped.v. int.,
brach.v. int., X3 (411).

Obesorio

FIG. 586. Reticulariidae (p. H719).

Family ELYTHIDAE Frederiks,
1919 (1924)

[nom. Iransl. PITR/H, herein (t'x Elythinae FREDERIKS. 1919
(1924). p. 304J [=Phricodolhyrinae CASTER, 1939]

Markedly and almost evenly biconvex;
equidimensional to moderately transverse,
with broadly rounded cardinal extremities;
fold and sulcus generally weak or absent,
yielding rectimarginate to weakly uniplicate
anterior commissure; macro-ornament lack-
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FIG. 587. Reticulariidae (p. H721).

ing, or less commonly consisting of rounded
lateral plications; micro-ornament consist­
ing of concentric growth lamellae, each ter­
minating anteriorly in row of fine double­
barreled spines; internal structures highly
variable. MDev.-Perm.
Elita FREDERIKS, 1918, p. 87 [0Delthyris fimhriata

CONRAD, 1842, p. 263; 00) [=Elytha FREDERIKS,
1919 (1924). p. 304 (110m. l'al1.); Elyta !VANOVA,
1960, p. 277 (110m. 11/111.)]. Lateral slopes with
several low. rounded plications; pedicle valve
interior wilh stout dental plates and median sep­

tum; brachial valve interior with short crural

plates. Af,Del'.-U.Del'., cosmop.--FIG. 588,4. °E.

fimhriata (CONRAD), Hamilton, USA(N.Y.); 4a,b,
brach.v., lat., Xl (178).

Kitakamithyris MINATO, 1951, p. 374 [OTorynifer

(Kitakamitllyris) tyoanjiensis MINATO, 1951; 00).
Brachial valve lacking median septum; otherwise
similar to TorYl1ifer. L.Carb., Japan-Australia.-­
FIG. 588,6. OK. tyoanjiensis, Tournais., Japan; 6a,
post., XI; 6b, ornament, X2 (561).

Martinothyris MINATO, 1953, p. 70 [OTerebratllla?
lil1eata J. SOWERBY, 1822, p. 39 (=Conchylioliw
(Allomites) lil1eat/ls MARTIN, 1809) (lCZN Opin­
ion 420, p. 132, 1956); 00]. Pedicle valve in­
terior with dental plates; brachial valve interior
with crural plates; otherwise similar to Phricodo­
thyris. L.Carb., Rr.!.--FIG. 588,1. OM. linealllS
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© 2009 University of Kansas Paleontological Institute



H724 Braehiopoda-Artieulata

FIG. 589. Elythidae (p. H724).

(SOWERBY); la-e, transv. sec., X2; If-i, brach.v.,
ped.v., lat., ant., Xl (335).

Nebenothyris MINATO, 1953, p. 72 [ON. lineatus;
aD]. Pedicle valve interior with median septum;
brachial valve interior with median septum; other­
wise seemingly similar to Phricodothyris; poorly
known. [MINATO deliberately used NEBE'S (1911,
p. 447) misidentification of Terebratula? lineata
J. SOWERBY as type-species for Nebenothyris. Ac­
cording to the Code (Art. 70,b,i) the type-species
is to be based on the NEBE material, but is to be
known as Nebeno/hyris linea/lIS MINATO, 1953.]

L.Carb., Ger.--FIG. 588,3. oM. lineatus; ped.v.,
X I (596).

Neophricadothyris LIKHAREV, 1934, p. 214
[OSquamularia asiatica CHAO, 1929, p. 91; aD]
[=Neophricodothyris IVANOVA, 1960, p. 277
(nom. null.)]. Spiralia directed posterolaterally;
otherwise similar to Phricodothyris. Perm., cosmop.
--FIG. 588,5. ON. asiatica (CHAO), L.Perm.,
China; 5a-d, ped.v., brach.v., lat., ant., Xl (154).

Phricodothyris GEORGE, 1932, p. 524 [OP.I"cerna;
aD] [?=Squamularia GEMMELLARO, 1899, p.
189 (non ROTHPLETZ, 1896) (type, S. rotundata);
Condrathyris MINATO, 1953, p. 69 (type, Spirifel'
perplexa MCCHESNEY, 1860)]. Macro-ornament
wanting; pedicle valve interior typically lacking
dental plates and median septum; brachial valve
interior with laterally directed spiralia, generally
lacking crural plates and median septum. [The
name Squamularia was first used by ROTHPLETZ
(1896) for a fossil which could be either animal
or plant. Its use by GEMMELLARO (1899) is here
regarded as invalid.] L.Carb.-Perm., cosmop.-­
FIG. 588,2a. 0p. II/cerna, L.Carb., Br.I.; transv.
sec., X2 (335).--FIG. 588,2b-d. P. perplexa
(MCCHESNEY), Penn., USA; 2b,c, brach.v., lat.,
X 1.5; 2d, spines, X 8 (485).

Torynifer HALL & CLARKE, 1894, pI. 84 [OT. criti­
CIIS (=Spirifer pseudolineattlS HALL, 1858, p.
645); aD]. Pedicle valve interior with dental
plates and median septum; brachial valve interior
with low median septum; otherwise similar to
Phricodothyris. U.Dev.-Miss., cosmop. -- FIG.
589,1. °T. psetldolineatus (HALL). Meramec.,
USA; la-c, ped.v., brach.v.• lat., Xl.5 (858);
ld,e, ped.v. int., brach.v. int., X2 (178).

Family MARTINIIDAE Waagen, 1883
[nom. Ironsl. IVANovA. 1959. p. 56 (t"x Maniniin:l(:

WHG.N, 1883, p. 524)]

Biconvex; approximately equidimensional,
with broadly rounded cardinal extremities
and rather short hinge line; fold and sulcus
generally present, but commonly weak;
macro-ornament generally lacking, rarely
with lateral plications or costae; micro-orna­
ment consisting of concentric growth lam­
ellae and surficial pits, some shells with
capillae; pedicle valve interior with or
without dental plates and median septum;
brachial valve interior with low, longitudi­
nally striated cardinal process, with or with­
out crural plates. L.Cal'b.-Perm., ?Tl'ias.
Martinia M'Coy, 1844, p. 128 [OSpirifer glaber J.

SOWERBY, 1820, p. 123; SD ICZN Opinion 421,

1956, p. 171] [=Pseudomartinia LEIDHOLD, 1928,

p. 82 (obj.); ?Paramartinia REED, 1949, p. 471

(type, Martillia (Paramartinia) lingulata REE~,

1949)]. Fold and sulcus distinct, forming um-
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Mortiniopsis 9

FIG. 590. Martiniidae (p. H724, H726-H727).
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FIG. 591. Martiniidae (p. H727).

plicate anterior commissure; macro-ornament lack­

ing; micro-ornament consisting of concentric

growth lamellae and surficial pits; pedicle valve

interior lacking dental plates and median sep­

tum; brachial valve interior lacking crural plates.

L.Carb., ?V.Carb., cosmop.--FIG. 590,7. ·M.
glabra (SOWERBY), L.Carb., Br.I.; 7a,b, ant.,

brach.v., XO.5 (581).
Elivella FREDERIKS, 1919 (1924), p. 316 [·Mar­

liniopsis baschkirica CHERNYSHEV, 1902, p. 558;
SD FREDERIKS, 1926, p. 403]. Lateral slopes
with rather numerous, low, rounded plications;
micro-ornament consisting of capillae and
surficial pits; pedicle valve interior with dental
plates, lacking median septum; otherwise similar
to Marlinia. L.Perm., USSR.--FIG. 590,2. ·E.
bascllkirica (CHERl"YSHEV); 2a-e, brach.v., lat.,
ped.v., ant., post., X I (158).

Eomartiniopsis SOKOLSKAYA, 1941, p. 78 [·E. don­
gala; OD]. Fold and sulcus distinct, producing
strongly uniplicate anterior commissure; crural
plates very short; otherwise similar to Marliniop­
sis. L.Carb., USSR.--FIG. 590,6. ·E. elongala;
6a-d, ped.v., brach.v., lat., ant., X I (752).

Fredericksia PAECKELMANN, 1931, p. 48 [pro Mllnia
FREDERIKS, 1918, p. 88 (non HODGE, 1836)]
[·Spirijerina (Mentzelia) simensis CHERNYSHEV,
1902, p. 514; OD]. Fold and sulcus strong;
micro-ornament consisting of concentric growth
lamellae, capillae, and surficial pits; pedicle
valve interior with dental plates and median sep­
tum; otherwise similar to Martinia. L.Perm.,
USSR.--FIG. 590,1. • F. simensis (CHERNY­
SHEV); la-e, brach.v., lat., ped.v., ant., post., X I
(158).

?Martiniella GRABAU & TIEN in GRABAU, 1931, p.
420 [·M. nasuta; OD]. Micro-ornament consist­
ing of capillae; presence of surficial pits not
established; pedicle valve interior with dental
plates, lacking median septum; otherwise similar
to Martinia. Carb., China.--FIG. 590,4. M. sp.
GRABAU; transv. sec., X I (359).

Martiniopsis WAAGEN, 1883, p. 524 [·M. inflala;
SD ETHERIDGE, 1892, p. 238]. Fold and sulcus
weak to absent; pedicle valve interior with well­
developed dental plates; brachial valve interior
with long, thin crural plates; otherwise similar
to Martillia. V.Carb.-Perm., Eu.-Asia.--FIG.
590,9. ·M. inflala, L.Perm., India; 9a-d, brach.v.,
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FIG. 592. Family Uncertain (p. H727).

ped.v., lat., ant., Xl (845); ge, transv. sec., Xl
(122) .

?Mentzelia QUENSTEDT, 1871, p. 522 [·Spirifer
medianus QUENSTEDT, 1852, p. 482 (=·Spirifer
mentzeli DUNKER, 1851, p. 287); OD]. Shape
typically martiniid, but fold and sulcus wanting;
anterior commissure rectimarginate; macro-orna­
ment lacking; micro-ornament poorly known;
pedicle valve interior with dental plates, strong
median septum, and delthyrial plate; brachial
valve interior lacking crural plates. ?Perm., Trias.,
Eu.-Asia.--FIG. 590,5. ·M. mentzeli (DUNKER),
M.Trias., Ger.; 5a-c, brach.v., lat., ped.v. int.,
X? (651).

?Merospirifer REED, 1948 (1949), p. 467 [·Martinia
(Mcrospirifer) insolita; OD] . Macro-ornament
consisting of very numerous, very weak costae;
micro-ornament including concentric growth lam­
ellae and granules, evidently lacking surficial pits;
pedicle valve interior with dental plates and
median septum. L.Carb., Br.I.--FIG. 590,8. ·M.
insolita; 8a-c, ped.v., ant., post., Xl (665).

Moumina FREDERIKS, 1919 (1924), p. 321 [·Mar­
tinia incerta CHERNYSHEV, 1902, p. 569; OD].
Small; micro-ornament consisting of concentric
growth lamellae, capillae and surficial pits;
otherwise similar to Martinia. L.Perm., USSR.-­
FIG. 590,3. ·M. incerta (CHERNYSHEV); 3a-d,
brach.v., lat., ped.v., ant., Xl (158).

Notospirifer HARRINGTON, 1955, p. 115 [·Spirife,·
darwini MORRIS, 1845, p. 279; OD]. Fold and
sulcus distinct; lateral slopes with 3 to 6 mod­
erately strong plications; brachial valve interior
with crural plates short or lacking; otherwise
similar to Martiniopsis. Perm., Australia.--FIG.
591,2. ·N. darwini (MORRIS); 2a-c, ped.v., brach.
v., ant., Xl (141).

Tomiopsis BENEDIKTOVA, 1956, p. 169 [·Brachy­
thyris kumpani YANISHEVSKIY, 1935, p. 68; OD]

10

C1ovigero

Ib

FIG. 593. Family Uncertain (p. H727-H728).

[=Ingelarel/a CAMPBELL, 1959, p. 340 (type, I.
angulata)]. Fold and sulcus distinct; lateral slopes
with several very weak plications; otherwise simi­
lar to Martiniopsis. ?L.Carb., V.Carb.-Perm., Asia­
Australia.--FIG. 591,la. ·T. kumpani (YAN­
ISHEVSKIY), Carb.(?Visean-?Namur.), USSR; post.
into mold, Xl.5 (448).--FIG. 591,lb-e. T. angu­
lata (CAMPBELL), Perm., Australia; 1b-e, brach.v.
into mold, ped.v. into mold, ant. into mold, XO.7,
brach.v. into mold, Xl (141).--FIG. 591,lf. T.
sp. CAMPBELL, Perm., Australia; micro-ornament,
X5 (141).

Superfamily and Family UNCERTAIN
Verneuilia HALL & CLARKE, 1894, p. 58 [·Spirifcr
cheiroptyx D'ARCHIAC & DE VERNEUlL, 1842, p.
370; SD HALL & CLARKE, 1895, p. 762]. Medium­
sized; very transverse with sharply pointed car­
dinal extremities; both brachial and pedicle valves
with strong median sulci bounded by very pro­
nounced, flaring ridges; lateral slopes markedly
concave; macro-ornament lacking; micro-orna­
ment consisting of concentric growth lines only;
interior unknown. DelJ., ?L.Carb., Eu.-?Asia.-­
FIG. 592,1. ·V. cheiroptyx (D'ARCHIAC & DE
VERNEUlL), M.Dev., Gel.; 1a-c, ped.v., brach.v.,
post., X 1.5 (396).

Suborder, Superfamily, and Family
UNCERTAIN

Clavigera HECTOR, 1879, p. 538 [·C. bimlcata HEC­
TOR in THOMSON, 1913, p. 50; SD MARWICK, 1953,
p. 45] [=Hectoria TRECHMANN, 1918, p. 233
(obj.) (non TEPPER, 1889, nee CASTELNAU, 1873);
Hectorina FINLAY, 1927, p. 533 (obj.); ClalJigerina

Verneuiliolc
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MARWICK, 1953, p. 45 (nom. null.)]. Large,
gently biconvex; length and width subequal; each
valve with shallow median sulcus bordered by a
distinct ridge on either side; anterior commissure
rectimarginate; macro-ornament lacking; micro­
ornament consisting of growth lamellae only;
pedicle valve interior with distinct dental plates
and low median ridge; brachial valve interior
with laterally directed spiralia and very large,
spoon-shaped, non-striate cardinal process pro­
jecting far into pedicle valve; shell substance im-

punctate. U.Trias.-L.Jur., N.Z.--FIG. 593 la b
*C. bisulcata, U.Trias. (Rhaet.); la,b, bra~h.~.:
ped.v., XO.67 (8l6).--FIG. 593,lc. C. tumida
HECTOR in THOMSON, 1913, V.Trias. (Rhaet.);
brach.v. int., XO.67 (816).

Cryptospirifer GRABAU, 1931, p. 405 [*C. loc!len­
gensis; aD] [=Lochengia GRABAU, 1931, p. 478
(type, L. holoensis) (nom. nud.)]. Original gen­
eric description is so all-encompassing as to be
meaningless. Type-species has never been illus­
trated. Carb., China.

TEREBRATULIDA

By H. M. MUIR-WOOD, F. G. STEHLI, G. F. ELLIOTT, and KOTORA HATAI

[British Museum (Natural History); Western Reserve University; Iraq Petroleum Company, Ltd.; Tohoku University]

Brachiopods classed as terebratulids are
a long-ranging, distinctive group of the
phylum, differentiated by persistent char­
acters of external form, by the punctate
nature of their shell, and by internal fea­
tures, chief of which is the relatively sim­
ple calcareous loop extending from the beak
region of the brachial valve for support of
the lophophore. In outline, the shells most
commonly are teardrop-shaped, pointed at
the posterior extremity, near which the
valves are hinged and where a generally
rounded foramen provides for egress of the
pedicle, and rounded anteriorly where the
valves open widest. The shell surface com­
monly is smooth, but it may be finely to
somewhat coarsely plicate and marked by
more or less prominent radially disposed
rounded depressions (sulci) and elevations
(folds) extending from the beak to the
anterior shell margin.

This assemblage of brachiopods ranging
in age from Early Devonian to Recent is
assigned to the Order Terebratulida which
contains three suborders-the Centronellid­
ina, ranging from Lower Devonian to Per­
mian, most primitive and earliest to appear;
the Terebratulidina, well represented in the
Paleozoic but primarily post-Paleozoic; and
the Terebratellidina, sparsely represented
in the Paleozoic but important in post­
Paleozoic time.

The description of the terebratuloid
brachiopods has been divided among au­
thors in such a way that neither taxonom·
ically bounded nor stratigraphically limited

segments are separable readily according to
authorship without undesirable overlap and
offlap. Hence, an editorial organization
which assigns precedence to the subordinal
groups is adopted, with treatment of strati·
graphically differentiated groups held sec­
ondary. The contributions of some authors
are thus broken into parts, and cross ref­
erences between chapters are needed in
order to avoid repetition. These features
should cause little inconvenience, however,
to students of the Terebratulida who consult
the Treatise.

TEREBRATULIDA­
MAIN GROUPS

By H. M. MUIR-WOOD & F. G. STEHLI

A brief history of the classification of
Brachiopoda given by MUIR-WOOD (1955)
indicates subordinal and family-group classi­
fication (p. 85-93) extant at the time of her
writing. Whereas genera distinguished as
terebratulids were divided among four fam­
ilies (Centronellidae, Stringocephalidae,
Terebratulidae, Terebratellidae) by SCHU·
CHERT in 1913, all placed in the single
superfamily Terebratulacea, MUIR-WOOD re­
corded 15 families. Of these, eight (Cen.
tronellidae, Rhipidothyridae, Stringoceph­
alidae, Meganteridae, Dielasmatidae, Tere­
bratulidae, Cancellothyridae, Orthotomi­
dae) were included in the superfamily Tere·
bratulacea (also suborder Terebratuloidea)
and seven (Zeilleriidae, Megathyridae, Plati­
diidae, Kraussinidae, Dallinidae, Laqueini-
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dae, Terebratellidae) were assigned to the
superfamily Terebratellacea (also suborder
Terebratelloidea). All Paleozoic genera
were classified as belonging to the Tere­
bratulacea, which therefore was considered
to contain the root stocks of the whole as­
semblage; the exclusively Mesozoic and
Cenozoic Terebratellacea evidently com­
prised forms derivative from terebratula­
ceans. Descendants of Paleozoic families
are an abundant component also of the
Terebratulacea in Mesozoic and Cenozoic
parts of the geologic column.

A systematic description of the whole as­
semblage as now distinguished follows.

Order TEREBRATULIDA
Waagen, 1883

[nom. correct. MOORE in MOORE, LALICKER, & FISCHER, 1952,
p. 220 (pro order Terebrarulacea KUHN, 1949, p. 105, nom.
transl. ex suborder Terebratulacea WAAGEN, 1883, p. 447)]

Punctate articulate brachiopods with func­
tional pedicle, delthyrium more or less
closed by deltidial plates or some similar
structure; adult loop highly variable but
basically centronelliform, terebratuliform,
terebratelliform, or some derivative of one
of these plans, and arising from cardinalia,
or in part from median septum; dental
plates present or absent; lophophore trocho­
lophous, schizolophous, ptycholophous,
spirolophous, or plectolophous; mantle
canals with 2 or 4 main trunks in each
mantle; small internal calcareous spicules
in some families; Recent forms with pair of
nephridia. L.Dev.-Rec.

The Terebratulida now are divided into
three major groups ranked as suborders.
As previously noted, these are named Cen­
tronellidina, Terebratellidina, and Tere­
bratulidina. Four groups (Centronellidae,
Stringocephalidae, Rhipidothyridae-recte
Rhipidothyrididae-, Meganteridae-recte
Meganterididae) formerly classed as belong­
ing within the Terebratuloidea (=Tere­
bratulidina) are the main representatives of
the suborder Centronellidina. The Megan­
terididae, however, are treated as a subfam­
ily of the Centronellidae. An additional
family (Mutationellidae) completes the as­
semblage as currently defined. No genera
of the Centronellidina are known to occur
in deposits younger than Permian.

Suborder CENTRONELLIDINA
Stehli, n. suborder

Archaic terebratuloids which primitively
are characterized by centronelliform loop
and possibly by crural plates but which, in
advanced forms, bear more complex types
of loop and may lack crural plates. L.Dev.­
Perm.

The Centronellidina contain primarily
the forms involved in the initial adaptive
radiation of the Terebratulida during the
Early and Middle Devonian. It includes also
a few persistent but relatively unsuccessful
stocks that failed to survive the Paleozoic.
As appears commonly to be the case, suc­
cessful descendent lineages which sup­
planted the Centronellidina became distinct
during the Early Devonian, soon after be­
ginning of the radiation. Both the Tere­
bratulidina and Terebratellidina appear to
have arisen from the family Mutationellidae,
some members of which were characterized
by extraordinary diversity of the loop.

The removal of the Centronellidina from
the old, more inclusive Terebratuloidea
makes the remnant Terebratulidina im­
proved in cohesive attributes and focuses
attention on comparing them with the Tere­
bratellidina. Relationships of the two
groups, which comprise the entirety of
Mesozoic and Cenozoic terebratuloid faunas
and their respective lines of descent are too
poorly known to warrant any firm conclu­
sions. If classificatory assignments given
by STEHLI are accepted, the origins of fam­
ilies in each of the three suborders date
from the Early Devonian. The seeming
disappearance before Triassic time of all
genera of the Centronellidina and of the
single Paleozoic family (Cryptonellidae) of
the Terebratellidina, as contrasted with sur­
vival of at least one Paleozoic family (Die­
lasmatidae) of the Terebratulidina to the
Late Triassic (numerous genera) or even
Early Jurassic (Propygope, Pseudokingena) ,
lacks compelling phylogenetic implications.
In the Treatise, the Terebratulidina are
placed next after the Centronellidina partly
because this accords with traditional tax­
onomic arrangement, preceding the Tere­
bratellidina, and partly because Paleozoic
representatives of the former are much more
numerous than those of the latter.
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Suborder TEREBRATULIDINA
Waagen,1883

[nom. correct. MUlR·Wooo & STEHLI, herein (pro suborder
Terebratulacea WAAGEN, 1883, p. 447) 1

Brachial loop primitively and persistently
short, of terebratulid, terebratulinid or
chlidonophorid type in most forms but neo­
tenously centronelliform or with complex
derivative thereof in some Paleozoic forms,
loop developed directly from cardinalia;
median septum normally lacking; internal
spicules usually developed in mantle, body
wall, lophophore, and filaments of Recent
species. LDev.-Rec.

The Terebratulidina contain four families
(19 genera) which are confined to the
Paleozoic (Cranaenidae, Heterelasminidae,
Labaiidae, Notothyrinidae). The Dielasma­
tidae is the only family assemblage known
to transgress the Paleozoic-Mesozoic bound­
ary, containing 9 described Paleozoic gen­
era and 15 Mesozoic genera. Eight families
are exclusively Mesozoic or Mesozoic-Ceno­
zoic (Terebratulidae, Pygopidae, Can­
cellothyrididae, Orthotomidae, Chenio­
thyrididae, Dictyothyrididae, Tegulothyridi­
dae, Dyscoliidae). Genera of this latter
group are overwhelmingly Mesozoic in dis­
tribution (1 Triassic, 48 Jurassic, 24 Cre­
taceous-total 73-as compared with 17 re­
corded from Cenozoic deposits); in addi­
tion, the Mesozoic dielasmatids include 14
Triassic forms and one or two Lower Jur­
assic genera.

Suborder TEREBRATELLIDINA
Muir-Wood, 1955

Loop developed in connection with both
cardinalia and median septum. L.Dev.-Rec.

As presently classified, the Terebratelli­
dina contain the Paleozoic family Crypto­
nellidae, the Mesozoic superfamily Zeilleria­
cea, and the Mesozoic-Cenozoic superfam­
ily Terebratellacea. STEHLl considers the
Cryptonellidae as probably ancestral zeil­
leriaceans, but because of doubts expressed
by others, this family is not here included
in the superfamily. The Zeilleriacea contain
the Zeilleriidae (21 genera) and Eudesiidae
(1 genus). Assigned to the Terebratellacea
are the six families Megathyrididae, Plati­
diidae, Kraussinidae, Dallinidae, Laquei­
dae, and Terebratellidae. Genera of this

superfamily are chiefly Cenozoic (59 gen­
era); described Mesozoic genera number 26.

For the Terebratulida as a whole, we still
lack essential information concerning in­
ternal characters, especially of the Triassic
genera, and consequently it is not now pos­
sible to shape a sound classification or to
give a satisfactory outline of evolution. It
is noteworthy that no hard and fast break
in the sequence of these brachiopods is
found at the end of the Paleozoic. Many
of the Triassic forms seem to be related
more closely to Paleozoic genera than to
those of the Jurassic and Cretaceous, but
much larger collections of Triassic species
alld genera need to be made and serial sec­
tions of them prepared.

PALEOZOIC TEREBRATULIDA
By F. G. STEHLI

IContribution number 12 of the Department of Geology,
Western Reserve University]

INTRODUCTION
The relatively diverse and abundant liv­

ing representatives of the Terebratulida are
related by a long and excellent fossil record
to their first clearly recognizable progenitors
in the Early Devonian. The general ex­
cellence of the fossil record devolves from
a number of fortunate circumstances. First,
the Terebratulida, like other articulate
brachiopods, construct their shells of rela­
tively stable low-magnesium calcite. Sec­
ondly, the two valves do not easily become
separated; and in some cases, the hinge
teeth are actually swollen within the sock­
ets so that disarticulation without breakage
of the hinging mechanism is impossible.
Thirdly, these animals appear to have rather
continuously occupied widespread and well­
preserved environments-though there are
numerous exceptions. The Paleozoic por­
tion of the record of the Terebratulida en­
compasses about 40 percent of their total
history and appears to include the origin of
the three subordinal groups. Thus, during
the Paleozoic, the character of the group
and the general course of its future evolu­
tion seemingly was established.

Despite the length and excellence of the
record of this order of brachiopods and de­
spite the possibilities for comparison offe!ed
by still-living forms, it has been the subject
of relatively few phyletic studies.
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This situation is particularly evident
among the Paleozoic representatives of the
group. The descriptive studies which must
provide the basis for phyletic interpretation
have, however, proceeded apace and now
provide much of the information necessary
for useful phyletic work. The masterly
study of CLOUD (1942) stands out as an ex­
ample of what may be accomplished by a
vertical, or phyletic, rather than a horizon­
tal, or faunal, approach to the study of fos­
sils. This work has made known the gen­
eral course of evolution in the Terebratu­
lida through the end of the Devonian and,
thus, treats the primary adaptive radiation
of the group. Studies by BOUCOT (1959,
1960), BOUCOT & PANKIWSKYI (1962), and
BOUCOT, CASTER, }VES, & TALENT (1963)
have materially added to our knowledge of
Devonian forms and their geographic and
stratigraphic occurrence. Studies by CAMP­
BELL (1957, 1964) have advanced our
knowledge of upper Paleozoic forms from
Australia. A series of papers by STEHLI
(1956, 1961, 1962) has added information
on other Paleozoic forms, especially the
relatively stable groups evolved from the
primary Devonian radiation and the sec­
ondary radiations which occurred within
them.

All these studies and a host of others per­
mit us to see with some clarity the general
course of evolution within the Terebratulida
during the Paleozoic. Major gaps in our
knowledge still remain, however, and these
relate primarily to three intervals: (1) the
Late Silurian, during which time the order
probably differentiated from a spiriferoid
parental stock (879); (2) the Pennsylvan­
ian, during which our information is mark­
edly less complete than in either the Mis­
sissippian or Permian; and (3) the Upper
Permian and Lower and Middle Triassic,
a time interval relating to which study has
been so incomplete that the course of evo­
lution from well-established Paleozoic
stocks into those dominating the Mesozoic
is frequently unclear.

Classification of any group of fossils is
an intensely subjective matter, since one
attempts to express phyletic relationships
which the available data are usually, if not
always, inadequate to support fully. If,
within a group, only two genera are known,

one is likely to regard them as two points
on an evolutionary straight line. As addi­
tional genera are recognized, it soon be­
comes evident that few of the new control
points fall on the straight line, which must
now be modified into a curve best fitting a
scatter of points. With still more informa­
tion, it is apparent that the best-fitting
curve is as woefully inadequate to show the
true course of evolution as was the straight
line and that a family of curves must be
substituted. Our knowledge of evolution
within the Paleozoic Terebratulida is not
sufficiently complete, as yet, and may never
be sufficiently detailed to indicate the true
course of evolution from one form to an­
other at the specific and perhaps even the
generic level. We can, however, frequently
see the general drift of genetic change. De­
pending upon the group in question, a sum­
mation of our data may be as simple and
naive as a straight line between two points,
a more realistic fitting of a curve to a scatter
of points, or as complex-yet doubtless, still
naive-as a family of curves.

The classification here suggested deals
primarily with genera and their arrange­
ment into subfamilial, familial, and super­
familial groupings. Since the genus is a
subjective and abstract unit considerably
removed from the species or breeding popu­
lation which forms the reservoir of genetic
change, the choice of such a unit is open
to attack on genetic grounds. It is justified,
however, on practical grounds, since paleon­
tological species are not always well defined
or objectively recognized, owing to the for­
tunes of preservation; the subtlety of many
specific characteristics; the arbitrary defi­
nition of species as segments of a continu­
ously evolving lineage; the rarity of individ­
uals of some species and the resulting lack
of understanding of the range of variation;
and perhaps, we must admit, to the descrip­
tion of poor or unrecognizable specimens as
the types of new species. The more inclu­
sive generic units characterized by more
pronounced characteristics are, at our pres­
ent state of knowledge, more objectively
recognized as units for phyletic study and
are thus worked with more easily.

Classification, to be useful, must be flex­
ible and susceptible to change as new data
or more logical interpretations indicate the
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necessity for it. It is clearly recognized that
the system here developed for the inclusion
of the Paleozoic Terebratulida should and
will be ephemeral. Some parts of the classi­
fication are regarded as more likely to
change than others, because the data upon
which they are based are fewer or less readi­
ly interpreted. Most likely to change is the
concept, here expressed, of relationships be·
tween Paleozoic and Mesozoic groups. Not
only is information poor for the critical
time, but diverse opinions regarding prob­
able relationships have been expressed in
the literature (283, 775, 875).

BASES OF CLASSIFICAnON
In a group as large and diverse as the

Terebratulida, it is inevitable that the skele­
tal features, most useful in classification,
will evolve at different rates in different
lineages; and that, even within a single
lineage, a given feature may, at different
times, be conservative or change rapidly. It
is, thus, not possible to present a simple
classification based throughout on morpho­
logic features, the variation of which can
be assigned significance at any fixed taxo­
nomic level. The features of terebratuloid
shells, which have been used in this study,
are discussed in some detail below; and
some probable evolutionary changes which
reflect variation in rates of change in these
features are outlined.

EXTERNAL FEATURES

A note of warning should be injected
with regard to the study and description of
terebratuloid shells. External variation is
limited, and both parallelism and converg­
ence are common. Thus, it is absolutely
mandatory that the internal structures of all
shells be studied, if inordinate taxonomic
confusion is to be avoided.

Notwithstanding the risks involved in
making taxonomic assignments on the basis
of external features alone, there is consid­
erable variation in the shape, size, and orna­
mentation of terebratuloid shells which is
useful in their study. Differences in size
can be important, but are notoriously sub­
ject to error of interpretation, since environ­
mental factors both during life and after
death may have influenced size distribu­
tions. Before size may be used as a taxo-

nomic criterion, ontogenetic sequences and
the range of variation within and between
populations must be known with some cer­
tainty.

Variations in shell shape are quite likely
to express a true genotypic variation and
are, thus, more likely to be taxonomically
significant than size alone. Because of the
nature of growth of brachiopod shells (686,
875), most changes in shape are simply
changes in growth rate or in proportion.
These changes generally affect the relations
between length, width, and thickness of the
shell but also commonly affect the length
or attitude of the beak, changes in shell
curvature, and the development of major
folding (as distinct from a more superficial
pattern of radial ornamentation, even
though the latter may affect the whole thick­
ness of the shell). Since folding (666b, 686)
is apparently related to nature and disposi­
tion of the lophophore within the shell and
the efficient control of incurrent and excur­
rent water streams, it may reflect important
changes in soft parts and be of considerable
taxonomic significance.

External ornamentation of the shell is
frequently significant at a surprisingly high
taxonomic level, though it can rarely by it­
self be used with safety. Some of the finer
kinds of ornamentation in brachiopod shells
reflect the number and pattern of insertion
of sensory setae in the mantle margin
(Fig. 594,3a,b). Change in pattern may,
thus, indicate change in an important ele­
ment of the sensory system of the animal
and could be expected to have considerable
taxonomic significance. Some of the coarser
kinds of ornamentation do not seem to be
related to sensory bristles nor can they yet
be related with assurance to other soft parts
and, thus, may not be significant beyond
the lower taxonomic levels (Fig. 594,5).

Though the pigments involved in brachio­
pod coloration are contained in the protein
matrix so generously distributed through
the shell (Fig. 594,2), color patterns are not
uncommonly preserved in Paleozoic tere­
bratulids. Color patterns seem significant
on the specific level (e.g., among species of
Cranaena illustrated by CLOUD, 1942), but
it appears doubtful that they are important
in recognizing higher taxa.

The pedicle foramen is of interest because
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Terebrotulino

Dollinello

Terebrotulino 40

Loqueus 6
Terebratulino

FIG. 594. Morphological features shown by Recent terebratuJids from California (Stehli, n). I. Pedicle
valves showing features of pedicle foramina; la, Dallinella oeeidentalis, with abraded pedicle foramen
seemingly characteristic of terebratulids living closely appressed to surfaces by short attached pedicles, X I ;
lb, Terebratulina crossei, belonging to a different suborder, also showing effect of characteristic very short
pedicle attachment, X I; Ie, Laqueus ealifornianus, showing type of pedicle foramen characterizing forms
with long pedicle which holds animal well above object of attachment, X 1.--2. Completely decalcified
specimen of Terebratulina tmguieula showing threadlike attachment strands of pedicle and extensive
organic matrix of shell (pigments responsible for color patterns in brachiopods contained within this
organic matrix), X2.--3. Exterior of pedicle valves showing patterns of ornamentation in Terebratlllina;
3a, T. erossei, with fine ornamentation of calcareous shell reflecting very fine tactile bristles in mantle, X I ;
3b, T. tmguieula, with relatively coarse pattern of surface which also reflects position of insertion and
nature of addition of tactile bristles at edge of mantle, X 1.--4. Modes of shell attachment; 4a, several
specimens of Terebratulina ungllieula attached to coral and showing closely appressed attachment resulting
in distinctively abraded pedicle foramen (as in T. crossei), X I; 4b, specimens of LaquetlS ealifornianus
with long flexible pedicles which appear to correlate with unabraded pedicle foramina such as shown in
Fig. Ie, X I; 4e, typical closely appressed attachment of Dallinella occidentalis, here attached to a stone,
which results in abraded beaks as seen in Fig. la, X 1.--5. Exterior of pedicle valve of Terebratalia
transversa eaurina showing abundant growth of calcareous algae on specimen dredged alive (such asso­
ciation very common in this species), X 1.--6. Interior of brachial valve of Terebratulina crossei show-

ing character of portion of pallial sinus system, X I.
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Argyrotheco
40
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FIG. 595. Morphological features shown by Recent terebratulid brachiopods from California and Bermuda
(Stehli, n).--l. LaquetlS californianus (KOCH) dredged alive off the coast of southern California; la.
brachial valve of preserved specimen showing nature and disposition of plectolophous lophophore within
shell, its 2 lateral arms each consisting of upper and lower bands with filaments so disposed as to form
partially closed tube at either side of shell through which incurrent water streams enter; median, spiral arm
also consisting of 2 bands with filaments in form of closed spiral tube of decreasing diameter; excurrent
water stream leaves valve at anterior margin in front of spiral arm and between lateral arms (photographed
under water and in transmitted light, X I) ;lb, brachial valve with soft parts removed in order to reveal
calcareous brachidium or "long" terebratelliform loop which supports lophophore; mouth of ammal
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of its relative stability in the Terebratulidina
and Terebratellidina of the Paleozoic, its
variability in the Centronellidina, and its
reflection of the mode of attachment in
modern forms. Among Paleozoic and most
conservative later Terebratulidina, the fora­
men is of the type seen in Lowenstamia
(Fig. 616,5); that is, mesothyridid to per­
mesothyridid and labiate to marginate. This
type of foramen (almost invariably asso­
ciated with an internal pedicle collar) re­
mains unchanged in upper Paleozoic tere­
bratuloid lineages, whereas the usually con­
servative loop undergoes drastic changes
and thus the foramen provides means for
recognizing affinities despite alteration of
the loop. Among the Paleozoic Terebratel­
lidina the foramen is rarely, if ever, likely
to be confused with that of the conservative
Terebratulidina and accordingly this fur­
nishes a rather accurate means of telling
from the exterior whether a shell will bear
a long or a short loop. Among the Cen­
tronellidina, which were undergoing a ma-

jor adaptive radiation in the Devonian, the
form of the pedicle foramen was not stabil­
ized and varies greatly (167).

An examination of living brachiopods
from the Pacific Coast of the United States
suggests that forms having long pedicles
(similar to those of Laqueus, Fig. 594,4b)
maintained the shell in a position some dis­
tance above the attachment object. Presum­
ably, this type of attachment gives the ani­
mal considerable flexibility. On the other
hand, shells in which the beak is abraded are
found to be closely appressed to the attach­
ment object during life (Fig. 594,4c).
Paleozoic Terebratulidina and Terebratelli­
dina having pedicle openings suggestive of
long pedicles and a Laqueus-like attachment
are common. No forms with pedicles sug­
gestive of closely appressed attachment are
known to me from Paleozoic rocks. There
remains the large assemblage of Centron­
ellidina with their varied pedicle openings,
about which little can, as yet, be said.

located between crural points along which main bands of lophophore lie, with both main and recurved
bands receiving support from brachidium throughout their extent in the lateral arms (brachidium, cardi­
nal plate and median septum artificially darkened, XI). [Note that no similar supporting structure exists
for the spiral arms which receive their only support from the transverse band, characteristically sculptured
at its points of contact with the spiral.]--2. Terebratulina crossei (DAVIDSON) dredged alive off the coast
of southern California; 2a, brachial valve showing nature and disposition of plectolophous lophophore in
shell (spiral arm only slightly developed in this species), terminal ends of filaments damaged, being con­
siderably longer in life; current system in this brachiopod same as that described above for Laqueus (photo­
graphed under water and in transmitted light, XI); 2b, brachial valve after removal of soft parts showing
"short" or terebratuliform type of loop, mouth located between crural points on which main bands rest,
no solid calcareous support for lateral or spiral arms but modification of transverse band clearly indicating
its relationship to spiral arm (loop and cardinal structures artificially darkened, X 1); 2c, spicular sup­
porting skeleton of lophophore as revealed following solution of that organ with hypochloric acid (re­
sembling long loop in development of supporting structures for bands of lateral arms but surpassing long
loop in development as well as support for spiral arms), entire structure organically united to solid calcare­
ous loop and lost upon decay of soft parts, X 1.--3. Dallinella occidentalis (DALL) dredged off coast of
southern California; la, brachial valve of preserved specimen showing nature and disposition of plecto­
lophous lophophore within shell (photographed under water and in transmitted light, XI); 3b, brachial
valve following removal of soft parts, with "long" loop and structural relationships of its parts to soft
anatomy as described for Laqueus (loop reflecting broad short nature of lophophore and close approach
of anterior ends of 2 sides of loop showing that spiral arm was only moderately large, not extending be­
tween front ends of lateral arms as in Laqueus) (loop, septum, and cardinalia artificially darkened, XI).
--4. Argyrotheca bermudana (DALL) collected off Bermuda; 4a, brachial valve after removal of soft
parts, loop (here outlined in ink) of type called centronelliform and while occurring in Argyrotheca, as re­
sult of paedomorphosis, in all probability very similar in gross morphology to centronelliform loops of
ancient terebratulid brachiopods; reduced median septum of Argyrotheca occupying position of vertical plate
in ancient centronelliform types, X 10; 4b, brachial valve of preserved specimen showing nature and dis­
tribution of schizolophous lophophore which is associated with centronelliform loop in this species (dis­
tribution of incurrent and excurrent water streams in forms with schizolophous lophophores not yet
understood), schizolophous loop similar to that of Argyrotheca probably having been associated with
centronelliform loops of ancient terebratuloids (photographed under water in reflected light, XI 0) .--5.
Pallial sinus system in Laqueus californianus; Sa, brachial valve showing complete system of right side,
system injected with ink and specimen then dried and course of trunks artificially darkened, XI; 5b,
pedicle valve showing complete system of left side (prepared as above), X 1.-6. Pallial sinus system of
Dallinella occidentalis; brachial valve showing correctly disposition of main trunks and their major branches

but inaccurately representing fine terminations which are actually similar to those of Laqtletls, XI.
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FIG. 596. Evolution of the cardinal plate in Paleozoic Terebratulidina (Stehli, n). In each lettered pair the
left figure represents a plan view and the right figure a cross section of the cardinal plate. The sequence
A·/·!·K·L represents the evolutionarv sequence in the Heterelasminidae. Presumably, though not demon'
strably, this group arose from the C~anaeninae (A) by means of a hypothetical step (I); as first seen. in
Afilasma (J) the basic pattern is established and is altered by simplification in Beecheria (K) and !Islllna
(L). A somewhat parallel sequence unites the Cranaeninae (A-E) with the Dielasmatinae (F·G, F·R).
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INTERNAL FEATURES

The internal features of shells of Paleo­
zoic terebratuloids are of extraordinary sig­
nificance in determining phylogeny and,
thus, taxonomic assignments (875). This
importance devolves from the intimate re­
lationship which exists between these in­
ternal calcareous structures and the asso­
ciated soft parts. Quite commonly the in­
ternal structures are of more significance in
phylogeny than any, or even all external
features of the shell.

Foremost in terms of interest among the
internal structures of the terebratuloid shell
is the loop, or calcareous support for the feed­
ing organ, the lophophore. An understand­
ing of the relationship of the loop and
lophophore in living terebratuloids some­
times makes it possible to infer from the
loops of fossil forms the probable nature of
the lophophore in Paleozoic terebratuloids,
though a unique conclusion is difficult to
reach and diverse opinions exist (686, 775,
879). The loops of Paleozoic terebratuloids
fall naturally into three large classes: (1)
the short or terebratuliform loop, which
characterizes all conservative members of
the suborder Terebratulidina (Fig. 595,2b);
(2) the long terebratelliform (e.g., crypto­
nelliform) loop, which characterizes nor­
mal members of the suborder Terebratelli­
dina (Fig. 595,1,3); and (3) the centronelli­
form loop, which characterizes many mem­
bers of the Centronellidina, as well as ap­
pearing in the ontogeny of Paleozoic mem­
bers of the Terebratulidina (57a, 191, 775)
(Fig. 595,4a).

Both the long and the short loop found in
living forms can support a very similar
(plectolophous) lophophore (Fig. 595,1-3),
but the degree of support afforded to the
lophophore by each kind of loop varies
(283, 775, 879). The short loop supports
the lophophore only at its base, while addi­
tional (probably nonpreservable) support
may be furnished by calcitic spicules within

the tissues of the lophophore itself (Fig.
595,2c). The long loop provides a greater
degree of support, since both the ascending
and descending bands of the lophophore
rest on a calcareous structure. This support
may substitute in part for the spicular frame­
work which is its structural equivalent in
some short-loop forms but it does not
achieve the same level of support since ap­
parently there is no calcareous support of
any kind for the spiral arms.

While it is not possible to examine the
relationship of the loop and lophophore in
the extinct Centronellidina, some paedo­
morphic living genera of the Terebratel­
lidina have an essentially centronelliform
loop. Argyrotheca (Fig. 595,4) is such a
genus, and its centronelliform loop is asso­
ciated with a bilobed trocholophe (283, 775,
875). It has been assumed on what seem
to be reasonable grounds (283, 775, 879),
that centronelliform-looped Paleozoic forms
also possessed trocholophous or schizolo­
phous lophophores.

During the primary adaptive radiation
of the Terebratulida during the Early and
Middle Devonian, there was considerable
"experimentation" with various arrange­
ments of the loop and lophophore, as may
be seen by reference to Cimicinella (Fig.
613,4) or Meganten's (Fig. 607,2b). Most
genera for which the loop is known, how­
ever, seem to have retained a basically cen­
tronelliform type. Each of the "successful"
stocks which arose from the Centronellidina
to found new suborders had evolved a loop
which seems designed to support a plecto­
lophous lophophore, though WILLIAMS &
WRIGHT (879) agree only insofar as the
early Terebratellidina are concerned.

The nature of the transition between the
centronelliform loop with its schizolophous
or even simpler lophophore and the long or
short loop with its possibly plectolophous
lophophore can be seen in the ontogeny
and phylogeny of various terebratuloids
(283,775,875,879). Once the long loop and

Following full sessility of the central portion of the cardinal plate in Dielasma (F) one lineage proceeds in
thedirection of it~ reconstruction as in Dielasmina (H) while another proceeds toward its further reduction
as m Lowenstamta (G), Also derived from the Cranaeninae (A) are several lesser lines of modification
(A-~"A.C, A-D), Development of a median septum and suppression of the apical foramen resulted in
the mltla~lOn of the Girtyellinae (B), Virtual stability of the cardinal plate characterizes the Notothyridinae
(C) ,despite development of extreme neoteny in the loop, In the Labaiidae (D) the central portion of the
cardmal plate becomes obsolete, leading to the type of cardinalia found in many Mesozoic Terebratulidina.
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FIG. 597. Generic time-diversity graphs for sub­
orders of Terebratulida during Paleozoic time, based

on the known fossil record (Stehli, n).

plectolophous lophophore had become es­
tablished in the Terebratellidina in the Early
Devonian, there was apparently no further
change during Paleozoic time. Quite a dif­
ferent situation prevails within the Tere­
bratulidina, however. In this group, it has
been shown that the ontogeny of the loop
in typical Paleozoic forms includes a cen­
tronelliform step, though the adult loop is
of the normal short or terebratuliform type
(57a). Late in the Paleozoic, the centronel­
liform loop seemingly was paedomorphic­
ally carried on into the adult stage in the
members of the family Notothyridae. From
the centronelliform adult loop of early mem­
bers of this family, there arose genera (Ge­
tonia, Fig. 619,5b; Timorina, Fig. 619,4b)
which seemingly began once more to evolve
in the direction of a more complex lopho­
phore, though it appears unlikely that they
progressed beyond a zygolophous or in­
cipiently plectolophous stage (775). It is of
interest that during this second evolution
of the complex lophophore, the supporting
loop was developing toward the long, rather
than the short, type characteristic of normal
members of this suborder. In the case of
this interesting family, the characteristics of
the pedicle foramen furnish the surest cri­
terion of subordinal affinity, while the usual­
ly conservative loop is characteristic only at
the family level or below.

Secondly, in terms of interest and signifi­
cance only to the loop are the structures con-

stituting other parts of the "cardinalia." The
more interesting of these structures in the
most primitive Terebratulida are as fol­
lows: (1) the socket ridges, bounding the
sockets on the interior edge; (2) the cardi­
nal plate, which extends between the socket
ridges (e.g., Cranaena, Fig. 614,1b) and
functions for the insertion of the dorsal
pedicle muscles and commonly bears an
apical perforation of unknown function;
(3) and the crural plates, which are paired,
and which, when present, appear to support
the cardinal plate (e.g., Etymothyris, Fig.
604,2b). The true purpose of the crural
plates is not known; and in many cases
structures described under this name in
the literature are either ridges peripheral
to the adductor muscles scars, or structures
homologous to the cardinal plate, rather
than crural plates. The cardinal plate un­
dergoes interesting modifications in three
terebratuloid families-the Dielasmatidae,
Heterelasminidae, and Labaiidae. These
changes can be interpreted in terms of modi­
fication in the place of insertion of the dor­
sal pedicle muscles and in the case of the
Dielasmatidae and Heterelasminidae a
striking parallelism is evidenced. Figure
596 shows the course of evolution of the
cardinal plate in each of the three families
in a diagrammatic fashion. In the Labaiidae,
the insertion point of these two muscles
moves laterally to a final insertion between
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tf

FIG. 598. Generic time-diversity graphs for sub­
orders of Terebratulida during Paleozoic time,
smoothed to indicate the probable true nature
of the development of each group (Stehli, n).
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FIG. 599. Generic time-diversity graph showing
the development of families of the Centronellidina
(Stehli, n). The Mutationellidae is represented by
its two important subfamilies, the Devonian Muta­
tionellinae and the post-Devonian Cryptacanthiinae.

the crural bases and the socket ridges,
whereupon the apparently functionless cen­
tral portion of the cardinal plate between
the crural bases is lost, as in Pseudodielasma
itself (Fig. 615,2b).

Among members of the Dielasmatidae,
the picture is more complex, and the evolu­
tionary sequence must first be picked up
in the ancestral family, Cranaenidae. In
Cranaena itself (Fig. 614,lb), the cardinal
plate is shown in its primitive condition,
extending unsupported between the socket
ridges. Hamburgia shows the next step, in
which the cardinal plate has become apical­
ly sessile. In Dielasma the cardinal plate is
completely sessile in its medial portions
and is separated into two sloping plates ex­
tending from the socket ridges to the floor
of the brachial valve (Fig. 617,1a,c). On
exceptionally well-preserved silicified mate­
rial from the Guadalupe Mountains, one
can detect the insertion scars of the dorsal
pedicle muscles on the floor of the brachial
valve between the now separate halves of
the cardinal plate. Once the dorsal muscles
had become inserted on the valve floor, the
two parts of the cardinal plate served only
to support the crura (Fig. 617,lc) and
might be expected to have become obsolete
either between the crura and the valve floor,
as they seem to in Lowenstamia, or between
the crura and the socket ridges. Interesting­
ly enough, a reversal of evolutionary direc­
tion occurs in Dielasmina and some other

FIG. 600. Phylogeny of the Centronellidina as presently interpreted (Stehli, n).
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FIG. 601. Generic time-diversity graph showing
development of the families of the Terebratulidina

during the Paleozoic (Stehli, n).

ing the crural bases now supported only by
crural plates.

Internal structures, impressed into the
shell, such as the mantle-canal system, which
is quite distinctive in modern (Fig. 595,
5a-c) and many fossil terebratuloid brachio­
pods (WILLIAMS, 875) are poorly preserved
in most Paleozoic Terebratulida and appear
to be of little use at the present time in clas­
sification.

In the pedicle valve, a pedicle collar is
consistently present in the Terebratulidina
and absent in other forms (except Globi­
thyris among the Centronellidina). Dental
plates are commonly suppressed, and it is
doubtful if, in most groups, their presence
or absence is of more than generic im­
portance.

The above-noted morphological features
of the calcareous shells of terebratuloids have
been used in recognizing relationships with­
in the Paleozoic members of the order. As
in most other things, however, success has
been the criterion which has resulted in
the award of higher taxonomic status. Thus,
while the Centronellidina are an extraordi­
narily diverse assemblage, the suborder is
short-lived and seems quite clearly to repre­
sent an early adaptive radiation. This radia­
tion consists of numerous short-lived, adap­
tive "experiments," many of which lead to
forms morphologically more divergent from
the earliest Centronellidina than forms
placed in other suborders. These "adaptive
experiments" which did not encounter last­
ing success are left to be contained within
the Centronellidina. Only those forms
which adopted the successful features of
the two still-living suborders have received
this elevated taxonomic status (Fig. 597­
601).

Suborder CENTRONELLIDINA
Stehli, n. suborder

A diagnosis of this assemblage is given
in the section on Terebratulida-Main Groups
(see p. H729).

Superfamily
STRINGOCEPHALACEA

King, 1850
[nom. transl. STEHLI, herein (ex Stringocephal.idae nom.
carre-ct. DAVIDSON, 1853, p. 51, pro Strigocephahdae KING,

1850, p. l41)]

Characters of suborder. LDev.-U.Perm.
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genera (Fig. 617,7) in which the sessile
and separated halves of the cardinal plate
become reunited to form a kind of median
septum, raising the medially depressed and
secondarily entire cardinal plate above the
valve floor and carrying with it the inser­
tion of the dorsal pedicle muscles.

Among the Heterelasminidae, a striking­
ly parallel development occurs, though it
leads to a somewhat different end. The
genus Afilasma, the earliest known, though
surely not the earliest member of the se­
quence, has what was probably once a con­
tinuous cardinal plate supported by crural
plates, though in this genus it has become
obsolete between the crural bases and the
socket ridges. In Beecheria (Fig. 620,2), the
portion of the cardinal plate between the
crural bases has become medially sessile,
much as it did in Dielasma, and though no
material well enough preserved to show
muscle scars has been examined, it is sup­
posed that the dorsal pedicle muscles had,
likewise, become inserted on the valve floor
so that the remaining portions of the cardi­
nal plate no longer served a useful func­
tion. Jisuina represents the last structural
grade in this sequence (Fig. 620,5c) , and
here it is seen that the remnants of the car­
dinal plate have, indeed, disappeared, leav-
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marginate; umbonal region of both valves thick­
ened; dental plates obsolescent to obsolete; car­
dinal plate thickened, sessile except at anterior
edge; crural plates much thickened; loop cen­
tronelliform, main bands broadly united anteriorly
(172). L.Dev., N.Am.--FIG. 603,1. *R. elongata
(CONRAD); la,b, brach.v. view, brach.v. int., XO.9;
Ie, post. int., XI (167).
[CLOUD (1942, p. 54) is correct in pointing out that the
commonly cited type-species of Rensselaeria given as R.
ot/oides (EATON) lacks validity. This is because Terebratula
ovoides EATON, 1832, must be rejected as a junior primary
homonym of T. ovoides SOWERBY, 1812, a very different
Cretaceous brachiopod. "A species~group name that is a
junior primary homonym must be permanently rejected"
(Zool. Code, 1961, Art. 59,a). Atrypa elongata CONRAD,
1839, is a nominal species included among those originally
assigned to Rensselaeria by HALL (1859, p. 38) and re­
ferred to as "the more common form from the Oriskany

Family CENTRONELLIDAE Waagen,
1882

[nom. transl. HALL & CLARKE, 1895, p. 356 (ex Centronelli­
nae WAAGEN, 1882, p. 331)]

Externally variable; cardinal plate sup­
ported by crural plates and perforate or
sessile, loop typically centronelliform but
quite variable. L.Dev.-M.Dev.

Subfamily CENTRONELLINAE Waagen, 1882
[Centronellinae WAAGEN, 1882, p. 331]

Moderate-sized, smooth, concavo-convex
to biconvex; deltidial plates discrete or con­
junct; anterior commissure sulcate; with­
out dental plates; hinge teeth large; cardi­
nal plate much thickened, sessile, medially
depressed so as to appear almost as 2 plates;
ridgelike cardinal process common; loop
centronelliform. L.Dev.-MDev.
Centronella BILLINGS, 1859, p. 131 [*Rhynchonella
glans-fagea HALL. 1857, p. 125; SD HALL, 1863,
p. 45]. Small to medium-sized; concavo-convex
to nearly plano-convex, adult shells not known
to be biconvex; cardinal plate sessile and so deeply
depressed as to appear medially divided; cardinal
process small, apically located (380). L.Dev.-M.
Dev., N. Am. -- FIG. 602,1. *C. glansfagea
(HALL), composite figures; la, brach.v. view,
X1.85; lb,e, lat. and brach.v. int., X1.5 (167).

Oriskania HALL & CLARKE, 1893, p. 269 [*0. navi­
cella; OD]. Moderate-sized, concavo-convex to
biconvex, pedicle valve deeper than brachial valve;
cardinal plate moderately concave; cardinal proc­
ess large, elongate (396). L.Dev., N.Am.--FIG.
602,2. *0. navieella, Oriskany, USA (N.Y.) ; 2a-c,
brach.v., lat., brach.v. into views, X2.1, X 1.9,
X 1.9 (167).

Subfamily RENSSELAERIINAE Raymond, 1923
[Rensselaeriinae RAYMOND, 1923, p. 467] [includes Amphi·

geniinae CLOUD, 1942, p. 77]

Small to large, more or less radially orna­
mented; generally rather strongly biconvex;
dental plates obsolete, distinct and separate
or distinct and united in spondylium; car­
dinal plate perforate, supported by crural
plates or partly sessile; loop variable but
typically centronelliform though modified
in some shells by loss of median plate and
development of transverse band. L.Dev.­
M.Dev.
Rensselaeria HALL, 1859, p. 39 [*Terebratula

ovoides EATON, 1832, p. 45 (non SOWERBY, 1812,
p. 227) (=*Atrypa elongata CONRAD, 1839, p.
65); SD HALL & CLARKE, 1893, p. 257]. Large,
entire shell costellate; elongately subovate to sub­
circular; subequally biconvex; pedicle valve deeper
than brachial valve; anterior commissure recti-

lb

2c

Centronella

Oriskania

FIG. 602. Centronellidae (Centronellinae)
(p. H741).
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Rensseloerio

2b

Nonothyris

Amphigenio

FIG. 603. Centronellidae (Rensselaeriinae) (p. H741-H743).

sandstone" (/oe. cit.). Yet he did not definitdy indicate
an opinion that A. dongola is a synonym of EATON'S T.
otloides. described as "one of the most common species in
the Oriskany sandstone" (loc. cit.), figured as Rensselaeria
ovoides (HALL, 1859, p. 41). SCHUCHERT (1897, p. 341),
CLOUD (1942, p. 56) and others have recognized the two
nominal species as subjective synonyms and since A.
e/ongata is the oldest available synonym, it must be adopted
under its own authorship and date as the type-species of
Rensselaeria (Art. 6O,a).J

Amphigenia HALL, 1867, p. 163 ["Pentamerous
elongata VANUXEM, 1842, p. 132; 00]. Large,
entire shell costellate; elongate outline; biconvex;
anterior commissure rectimarginate to broadly sul­
cate: dental plates united adventrally to form
spondylium; cardinal plate somewhat thicke~ed,
posteriorly sessile; crural plates somewhat thick·
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ened; loop centronelliform, union of main bands
short (835). M.Dev., N.Am.-S.Am.--FIG. 603,
3. ·A. dongata (VANUXEM), USA(N.Y.); 3a-e,
brach.v. and lat. views, brach.v. int., XO.7; 3d,
post. int., X 1.3 (167).

Etymothyris CLOUD, 1942, p. 59 [.RenJSelaeria
ovoides gaspensis CLARKE, 1909, p. 238; OD].
Large, entire shell costellate; outline linguloid,
commonly deeper than wide; anterior commissure
rectimarginate; umbones not thickened; dental
plates distinct and separate, subparallel to slightly
convergent adventrally; cardinal plate free of
valve floor, supported by unthickened crural plates;
loop unknown (162). L.Dev.-M.Dev., N.Am.-­
FIG. 604,2. ·E. gaspensis (CLARKE), composite
figure; 2a, brach.v. view, XO.8; 2b, post. int.,
X 1.7; 2e, brach.v. int., X 1.1 (167).

Nanothyris CLOUD, 1942, p. 45 [·Meganteris muta­
bilis HALL, 1857, p. 97; OD]. Small to moderate­
sized; umbones smooth, shell margin radially orna·
mented; anterior commissure rectimarginate, den­
tal plates distinct and separate; cardinal plate
thickened slightly or unthickened; loop centronel­
liform, extending % length of valve; main bands
broadly united (380). L.Dev., N.Am.-Eu.-Afr.-­
FIG. 603,2. ·N. mutabilis (HALL), composite fig­
ure; 2a, lat. view, X4.7; 2b, brach.v. int., X6.3;
2e, post. int., X8 (167).

Renssdaerina DUNBAR, 1917, p. 466 [·R. medio­
plicata; OD]. Medium-sized to moderately large;
radial ornamentation mainly on anteromedial re­
gion; umbones smooth; anterior commissure rec­
timarginate; both valves with internally thickened
umbones; dental plates weakly developed or obso­
lete; cardinal plate thickened, partially to almost
completely sessile; crural plates secondarily thick·
ened and ill-defined; loop variable, ranging from
typical centronelliform pattern to modification in
which small transverse band develops (268). L.
Dev., N.Am.--FIG. 604,1. ·R. medioplicata,
composite figure; la,b, brach.v. and lat. views,
X 1.9; Ie, brach.v. int., X 1.8; !d, loop, X2
(167).

Subfamily EURYTHYRIDINAE Cloud, 1942
[nom. eoru(t. STEHLl, herein (pro Eurythyrinae CLOUD,

1942. p. 60) I
Small to moderate-sized, more or less

radially ornamented; typically wider than
thick; anterior commissure rectimarginate;
lateral margins introverted; deltidial plates
conjunct; dental plates obsolescent or obso­
lete; cardinal plate perforate or not and
more or less thickened, almost or completely
sessile; with or without pronounced cardi­
nal process; crural plates present or lost by
sessility of cardinal plate and secondary
thickening; loop centronelliform, long,
heart-shaped to subtriangular in outline;
main bands broadly united. L.Dcv.

Rensselaerina

Etymothyris

FIG. 604. Centronellidae (Rensselaeriinae)
(p. H743).

Eurythyris CLOUD, 1942, p. 63 [·Oriskania lucerna
SCHUCHERT in SCHUCHERT & MAYNARD, 1913, p.
390; OD]. Small, much wider than thick; plano­
convex, brachial valve almost flat; anteriorly cos­
tellate or smooth; dental plates obsolete; cardinal
plate imperforate, swollen, sessile; low, linear
cardinal process present; crural plates lost due to
sessility or faintly visible (732). L.Dev., N.Am.
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Prionothyris

FIG. 605. Centronellidae (Eurythyridinae) (p. H743-H744).

--FIG. 605,1. "'E. lueerna (SCHUCHERT), Ori­
skany, USA(N.Y.); 1a,b, brach.v. and lat. views,
X2; 1e, brach.v. int., X 1.8 (167).

Beachia HALL & CLARKE, 1893, p. 260 ["'Meganteris
suessana HALL, 1857, p. 100; aD (M)]. Mod­
erate-sized; subequally biconvex; all or partly
costellate; dental plates obsolescent to obsolete;
cardinal plate perforate, more or less swollen and
sessile, distinct cardinal process lacking; crural
plates evident (380). L.Dev., N~Am.--FIG. 605,
3; 606,1. "'B. Stlessana (HALL), composite figure;
605,3, lat. view, X2.2; 606,la,b, ped.v. and
brach.v. ints., X4; 606,le, ped.v. ext., X2.7
(Stehli, n).

Prionothyris CLOUD, 1942, p. 66 ["'Po perovalis;
aD]. Moderate-sized; anteriorly costellate or
smooth; biconvex, wider than thick; dental plates
obsolete; cardinal plate imperforate, thick, com­
pletely sessile, bearing ponderous, erect cardinal
process; crural plates faintly developed or not
visible (167). L.Dev., N.Am.-S.Am.-?N.Z.-­
FIG. 605,2. "'P. perovalis, composite figure; 2a,b,
brach.v. and lat. views, X2.2, X2; 2e, brach.v.
int., X2 (167).

Subfamily MEGANTERIDINAE
Schuchert & LeVene, 1929

[nom. correct. STEHLI, herein (pro Meganterinae. nom.
transl. BOUCOT, 1959, p. 766, ex Meganteridac SCHUCHERT &

LEVENE, 1929, p. 23) 1
Moderate-sized to large, subequally bi­

convex, subcircular to subelliptical in out­
line; anterior commissure rectimarginate;
pedicle foramen mesothyridid; lateral mar­
gins not introverted; dental plates present
or absent; hinge teeth large, triangular in
cross section; cardinal plate perforate or
imperforate, posteriorly to entirely sessile;
crural plates present. LDev.
Meganteris Swss, 1855, p. 51 ["'Terebratula

arehiaei DE VERNEUIL, 1850, p. 40; aD] [=Mega­
lanteris OEHLERT, 1887, p. 1319; Vltavothyris
HAVLICEK, 1956]. Large, smooth; dental plates
becoming obsolete in adults; cardinal plate sessile
but crural plates evident in immature specimens;
cardinal process large; loop long, more or less
eryptonelliform but with crural points extended
probably to support spiral arms of lophophore
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(843). L.Dell., Eu.--FIG. 607,2. *M. archiaci
(DE VERNEUIL), composite figure; 2a, lat., XO.7;
2b, brach.v. int., X 1.4 (167).

FIG. 606. Centronellidae (Eurythyridinae)
(p. H744).

Meganterella

MeganteriS

FIG. 607. Centronellidae (Meganteridinae)
(p. H744-H745).

Meganterella BOUCOT, 1959, p. 767 [*M. finksi;
OD]. Moderate-sized, smooth; biconvex, pedicle
valve more convex than brachial valve; dental
plates present but short; cardinal plate posteriorly
sessile; crural plates present; small cardinal proc­
ess present in large specimens; loop unknown
(101). L.Dell., N.Am.--FIG. 607,1. *M. finksi,
Esopus F., USA(N.Y.); la, ped.v. ext., X2; lb,
brach.v. int., X 1.7 (101).

Family STRINGOCEPHALIDAE King,
1850

[nom. correct. DAVIDSON, 1853, p. 51 (pro Strigocephalidae
KING, 1850, p. HI) 1

Large, thick-shelled, some forms asym­
metrical, generally unornamented; deltidial
plates discrete or conjunct; pedicle foramen
hypothyridid to permesothyridid; dental
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Rensselondio

Subrensselondio

Choscothyris

FIG. 608. Stringocephalidae (Rensselandiinae) (p. H746·H748).

plates obsolescent to obsolete in adults;
hinge plates discrete; loop long, centronelli­
form. M.Dev.

Subfamily RENSSELANDnNAE Cloud, 1942
[Rensselandiinae CLOUD. 1942. p. 92]

Moderate-sized to large, symmetrical;
deltidial plates discrete; ventral palintrope
and beak relatively inconspicuous; cardinal

process and median septa absent; hinge
plates discrete and (except in Subrensse­
landia) unsupported by crural plates. M.
Dev.
Rensselandia HALL, 1867, p. 385 [·Rensselaeria?

johanni HALL, 1867, p. 385; SD SCHUCHERT,
1897, p. 271] [=Newberria HALL, 1891, p. 236;
Denckmannia HOLZAPFEL, 1912, p. 115 (non
BUCKMAN, 1898); Denckmannella SCHUCHERT &.
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LEVENE, 1929, p. 120]. Moderate-sized, biconvex,
e!ongate-subovate to subcircular in outline; an­
terior commissure rectimarginate; hinge plates dis­
crete, crural plates absent; loop long, anteriorly
broad; dental plates obsolescent or obsolete. M.
Dev., N.Am.-Eu.--FIG. 608,2. "'R. johann;

(HALL), Cedar Valley Ls., USA (Iowa) ; 2a,b,
brach.v. and lat. views, XO.8, X 1.3; 2c, brach.v.
int., XU (167). [See p. H904.]

Chascothyris HOLZAPFEL, 1895, p. 234 ["'C. bar­
ro;s;; SD SCHUCHERT & LEVENE, 1929, p. 40].
Large, generally transverse but exceptionally sub-

Geranocephalus

Stringocephalus

Bornhardtina

FIG. 609. Stringocephalidae (Bornhardtininae) (1), (Stringocephalinae) (2-3) (p. H748).
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circular; ventral beak short; ventral sulcus and
dorsal fold present; hinge plates discrete; crural
plates lacking; loop unknown (432). M.Dell., Eu.
--FIG. 608,3. *C. barroisi, Stringocephalus Ls.,
Ger.; 3a,b, brach.v. and lat. views, XO.7, XO.6
(167).

Subrensselandia CLOUD, 1942, p. 92 [*Newberryia
claypolii HALL, 1891, p. 97; OD]. Moderate-sized;
anterior commissure rectimarginate; hinge plates
discrete, supported by crural plates; dental plates
thin, short, obsolescent (395). M.Dell., N.Am.­
Eu.--FIG. 608,1. *S. claypolii (HALL), Monte­
bello Ss., USA(Pa.); la,b, brach.v. and lat. views,
XO.9, XO.8; Ie, brach.v. int., XO.85; Id, apical
int., XO.7 (167).

Subfamily BORNHARDTININAE Cloud, 1942
[Bornhardtininae CLOUD, 1942, p. 100]

Large, strongly asymmetrical; ventral
beak large and conspicuous; hinge plates
discrete, not supported by crural plates;
cardinal process and median septa lacking.
MDev.
Bornhardtina SCHULZ, 1914, p. 363 [*B. uncitoides;

SD CLOUD, 1942, p. 101] [=Rauffia SCHULZ,
1914, p. 371]. Size and shape variable; ventral
beak large, conspicuous; asymmetrical; deltidial
plates conjunct; pedicle foramen hypothyridid;
anterior commissure rectimarginate; dental plates
obsolete; loop incompletely known, but apparently
like that of Stringocephalus (733). M.Dell., Eu.
--FIG. 609,1. *B. uncitoides, Ger.(Gerolstein);
la,b, brach.v. and lat. views, XO.8, XO.95; lc,
brach.v. int., XO.7 (167).

Subfamily STRINGOCEPHALINAE King, 1850
[nom. transl. CLOUD, 1942, p. 104 (ex Stringocephalida<

KING, 1850, p. 51)]

Large, slightly asymmetrical; ventral beak
large, conspicuous; ventral palintrope well
developed; deltidial plates conjunct; pedicle
foramen hypothyridid; cardinal process and
median septa present; crural plates are pres­
ent and well developed or suppressed. M.
Dev.
Stringocephalus DEFRANCE in DE BLAINVILLE, 1825,

p. 511 [nom. subst. SANDBERGER, 1842, p. 386
(pro Strygocephale DEFRANCE in DE BLAINVILLE,
1825, p. 511) (ICZN pend.)] [*Terebratula Bur­
tini DEFRANCE in DE BLAINVILLE, 1825, p. 511;
OD (M)] [=Strygocephalus DEFRANCE in DE
BLAINVILLE, 1827, pI. 53, fig. 1 (obj.)] Strigo­
cephalus SOWERBY, 1839, pI. 56, fig. 10 (obj.)].
Subglobular to transversely sublenticular; ventral
beak large, sharp, conspicuous, slightly asym­
metrical; pedicle foramen hypothyridid; ventral
palintrope large; dental plates obsolete; both valves
with median septum; cardinal process large, rod­
like, terminally bifid, united with primitively
discrete crural plates; crural points pronounced;

loop long, centronelliform, with posteriorly di­
rected spines (246). M.Dell., Eu.-N.Am.-Asia.-_
FIG. 609,3. *S. burtini (DEFRANCE), Ger.; 3a,b,
brach.v. and lat. views, XO.75; 3c, brach.v. int.,
XO.65; 3d, apical int., Xl (3a-c, 167; 3d, Stehli,
n).
[The supposition expressed by DAVIDSON (1865, p. 12) that
DEFRANCE intended to derive the generic name Strygo­
cephale from the Greek words for screech owl (strix)
and head (cephala) but transliterated the components of the
name incorrectly cannot be substantiated, though one may
agree that either a Greek-derived Stringocephala or its
Latinized equivalent Stringocephalus are properly formed.
Unquestionably, Strygocephale has priority over the syn~

ooyms Strygocephalus DEFRANCE, 1827, Strigocephalus
SOWERBY, 1839, and Stringocephalus SANDBERGER, 1842 all
of which constitute "unjustified emendations" classed as
invalid subsequent spellings according to the Zoological
Code (Art. 33,a,ii). It happens that all but universal
usage has established Stringocephalus as the preferred name
in spite of its technical invalidity and beyond doubt stability
in nomenclature calls for retaining it. This cannot be done
within stipulations of the Code by invoking Art. 33,a,i,
which allows correction of an incorrect original spelling,
because Art. 32,a,ii excludes incorrect transliteration as
emendable. Thus, CLOUD'S (1942, p. 106) justification of
Stringocephalus as a corrected error of transcription must
be rejected.--~Stringocephalus may be validated under
the Code in two ways, both of which call for appeal to
ICZN. (I) Because Strygoccphalc, Strygoccphalus, and
S/rigocephalus are all "forgotten names" (nomina obUta),
unused in more than 50 years, Art. 23,b provides that they
may be placed on the Official List of Rejected Generic
Names in Zoology, reference to the Commission being
made for this purpose. Then, Stringocephalus SANDBERGER,
1842, automatically gains place as oldest name for this
genus. (2) A more direct and desirable course is to seek
action under the plenary powers of ICZN (Art. 78), be·
cause this could establish Str;ngocephalus with DEFRANCE,
1825, as author and similarly could reject Strygocephalc,
Strygocephalus, and Strigocephalus from possibility of
being resurrected by anyone. Accordingly, an application
to stabilize nomenclature in this way has been filed, for
usage alone lacks force in legalizing zoological names.­
R. C. MOORE]

Acrothyris Hou, 1963, p. 419, 427 [*A. kwang­
siensis; OD]. Medium-sized to large, oval or
elongate-oval in outline; beak protruding, fora­
men in apex. Pedicle valve with short divergent
dental plates; brachial valve with massive bilobed
cardinal process. [Data from Hou furnished by
M. ROWELL.] M.Dell., S.China.

Geranocephalus CRICKMAY, 1954, p. 157 [*G. ina­
pinus; OD]. Large, smooth, biconvex; ventral
beak large, erect, with broad palintrope; deitidial
plates conjunct; pedicle foramen hypothyridid;
dental plates present; hinge plates discrete or pos­
teriorly united by large bifid cardinal process;
crural plates present; median septa lacking; loop
unknown (207). M.Dell., N.Am.--FIG. 609,2.
*G. inopinus; composite figure; 2a,b. brach.v.
and lat. views, XO.8; 2c, brach.v. int., X I (207).

Family RHIPIDOTHYRIDIDAE Cloud,
1942

[nom. correct. SnHLl, herein (pro Rhipidothyridae CLOUD,
1942, p. 80) 1

Small to large, costate to smooth; anterio.r
commissure rectimarginate to gently ph­
cate; pedicle foramen submesothyridid to
hypothyridid; dental plates well developed
to obsolescent; primitively with discrete
hinge plates and crural plates but common-
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Globithyris

Rhipidothyris
50

Septothyris

Prorensseloerio

FIG. 610. Rhipidothyrididae (Rhipidothyridinae) (4-5), (Globithyridinae) (1-3) (p. H749-H750).

ly with these structures united to form
septalium; nature of loop unknown. LDev.­
MDev.

Subfamily RHIPIDOTHYRIDINAE Cloud, 1942
[nom. correct. STEHLI, herein (pro Rhipidothyrinae CLOUD,

1942, p. 87)]

Small, lenticular, smooth or costate; ped­
icle foramen submesothyridid; cardinal plate

concave, supported by a median septum;
dental plates present. M.Dev.
Rhipidothyris COOPER & WILLIAMS, 1935, p. 847

[*R. plicata; OD]. Small, costellate, subcircular
to subovate; concave cardinal plate supported for
all or part of its length by median septum; loop
unknown (198). M.Dev., N.Am.--FIG. 610,4.
*R. plicata, composite figure; 4a,b, brach.v. view,
brach.v. int., X2 (167).
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FIG. 611. Mutationellidae (Brachyzyginae)
(p. H750).

Septothyris COOPER & WILLIAMS, 1935, p. 849 [*S.
septata; OD]. Small, smooth, subcircular; con­
cave cardinal plate supported throughout its length
by median septum or medially sessile so that it
appears divided; loop unknown (198). M.Dev.,
N.Am.--FIG. 610,5. *S. septata, composite fig­
ure; 5a,b, brach.v. view, brach.v. int., X4.3, X4
(198).

Subfamily GLOBITHYRIDINAE Cloud, 1942
[nom. correct. STEHLJ, herein (pro Globothyrinae CLOUD,

1942, p. 81)]

Large, subglobular, entirely costate or
costellate; pedicle foramen hypothyridid;
hinge plates discrete or united with crural
plates to form septalium; dental plates pres­
ent. L.Dev.
Globithyris CLOUD, 1942, p. 82 [*Rensselaeria cal­
lida CLARKE, 1907, p. 241; OD]. Large, sub­
globose; entirely costate; dental plates thin, short
to moderately long; pedicle collar present; hinge
plates united in septalium. L.Dev., N.Am.--FIG.
610,1. *G. eallida (CLARKE), Moose River Ss., USA
(Maine); brach.v. int., X I.3 (167).

Prorensselaeria RAYMOND, 1923, p. 468 [*P. ny­
landeri; OD]. Large, moderately convex, cos­
tellate; subcircular in outline; dental plates short
and thick; hinge plates discrete and supported
by discrete crural plates; median septum absent
(658). L.Dev., N.Am.--FIG. 610,3. *P. ny­
landeri, Chapman Ss., USA (Maine) ; brach.v. int.,
X 0.85 (167).

Rhenorensselaeria KEGEL, 1913, p. 126 [*Tere­
bratula strigieeps ROEMER, 1844, p. 58; SD
SCHUCHERT & LEVENE, 1929, p. 107]. Moderate­
sized to large, strongly convex, elongate in adults,
subcircular in juveniles, entirely costate or cos­
tellate; dental places short; ventral myophragm
prominent; hinge plates united in septalium; well­
developed cardinal process present (669). L.Dev.,
Eu.--FIG. 610,2. *R. strigieeps (ROEMER), Ger.;
2a, lat. view, X 1.05; 2b, brach.v. int., X 1.3
(167).

Family MUTATIONELLIDAE Cloud,
1942

[nom. transl. STEHLI, herein (ex Mutationellinae CLOUD
1942, p. 114)] ,

Generally small and considerably vari­
able archaic Centronellidina with or with­
out cardinal plate; without crural plates'
loop highly variable, generally centronelli~
form but in some genera highly variable.
L.Dev.-Perm.

Subfamily BRACHYZYGlNAE Cloud, 1942
[Brachyzyginae CLOUD, 1942, p. 113]

Small, smooth shells with dorsal sulcus
and ventral fold; dental plates present;
hinge plates discrete, apparently unsup­
ported by crural plates; loop imperfectly
known but apparently short. LDev.
Brachyzyga KOZLOWSKI, 1929, p. 243 [*B. penta-

meroides; OD]. Shell with general pentameroid
aspect, anterior commissure intraplicate (487).
L.Dev., Eu.--FIG. 611,1. *B. pentameroides,
Borszcz6w Stage, PoL; 1a,b, brach.v. view, brach.
v. int., X2.9, X 1.3 (487).

Subfamily MUTATI0NELLlNAE Cloud,1942
[Mutationellinae CLOUD, 1942, p. 114]

Small to moderate-sized, entirely or par­
tially radially ornamented; deltidial plates
discrete or conjunct; pedicle foramen meso­
thyridid to submesothyridid; dental plates
short to obsolete; hinge plates normally
joined anteriorly forming perforate cardinal
plate but discrete or imperforate in some
shells; cardinal process may be present but
crural plates absent; loop extremely vari­
able but apparently primitively centronelli­
form. L.Dev.-MDev.
Mutationella KOZLOWSKI, 1929, p. 236 [*Wald­

heimia podoliea SIEMIRADZKI, 1906, p. 177; OD].
Small, subcircular, biconvex to almost plano­
convex, entirely and simply costate; hinge plates
discrete or united to form perforate cardinal plate;
loop extremely variable, ranging from typical
rather long centronelliform condition to one ap­
proaching short terebratuliform (745). L.Dev.,
Eu.-N.Am.-S.Am.-N.Z.-Antarctica-Afr. -- FIG.
612,5. *M. podoliea (SIEMIRADZKI), Czortk6w
Stage, Eu.(Po!.); 5a,b, brach.v. and lat. views,
X3.4, X3.1; 5e, brach.v. int., X3.5; 5d, loop,
X3 (5a,b, 167; 5e, Stehli, n; 5d, 487).

Cloudella BOUCOT & JOHNSON, 1963, p. 113 [nom.
subst. pro Pleurothyris CLOUD, 1942, p. 123 (non
LOWE, 1843; nee SCHRAMMEN, 1912] [*Rens­
salaeria stewarti CLARKE, 1907, p. 239; OD].
Large for subfamily, entirely costellate, wb­
globose; deltidial plates discrete; dental plates
obsolescent to obsolete; cardinal plate free and
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Mendothyris

FIG. 612. Mutationellidae (Mutationellinae) (p. H750, H752).

H751
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perforate or medially divided; ventral umbones
thickened; loop unknown (162). L.Dev., N.Am.
--FIG. 612,3. *C. stewarti (CLARKE), Dalhousie
Sh., Can.(N.B.); 3a,b, brach.v. and lat. views,
X1.4; 3c, brach.v. int., X1.7 (167).

Derbyina CLARKE, 1913, p. 210 [*Notothyris?
smithi DERBY, 1890, p. 81; SD CLARKE, 1913, p.
212] [non DerbyinaGRABAu, 1931]. Small, simply
costate; anterior commissure feebly unip1icate;
subcircular to slightly elongate; subequally bi­
convex, pedicle valve deeper than brachial valve;
dental plates present; cardinal plate free and
perforate; loop moderately long, basically centro­
nelliform but with anterior end turned backward.
M.Dev., S.Am.(Brazil-Bol.).--FIG. 612,4. *D.
smithi (DERBY), Brazil (Matto Grosso); 4a,b,
brach.v. view, brach.v. int., X4.6, X5 (250).

Mendathyris CLOUD, 1942, p. 125 [*Rensselaeria
mainensis WILLIAMS, 1900, p. 80; OD]. Large,
subglobular, entirely costellate; anterior commis­
sure rectimarginate; pedicle foramen permeso­
thyridid; palintrope conspicuous; dental plates ob­
solescent to obsolete; ventral umbone thickened;
cardinal plate perforate, thickened and posterior­
ly sessile; loop unknown (881). L.Dev., N.Am.
--FIG. 612,7. *M. mainensis (WILLIAMS), Chap­
man Ss., USA(Maine); 7a,b, brach.v. view, brach.
v. int., X 1.9 (167).

Paranaia CLARKE, 1913, pI. 21, fig. 7, 8 [*Cen­
tronella? margarida DERBY, 1890, p. 84; OD
(M)] [=Brasilia CLARKE, 1913, p. 216 (non
BUCKMAN, 1898); Brasilica GREGER, 1920, p. 70;
Chapadella GREGER, 1920, p. 70; Brasilina CLARKE,
1921, p. 138; Oliveirella OLIVEIRA, 1934, p. 167].
Like Derbyina except crura shorter and loop with
anterior end extended forward (250). L.Dev., S.
Am.--FIG. 612,1. *P. margarida (DERBY), Mae­
curu Gr., Brazil; 1a,b, brach.v. view, brach.v. int.,
X3.4, X3.5 (250).

P1eurothyrella BOUCOT, CASTER, IVES, & TALENT,
1963, p. 89 [*Scaphiocoelia? africana REED, 1906,
p. 306; OD]. Large, costellate shells resembling
Cloudella; anterior commissure rectimarginate; bi­
convex, pedicle valve deeper than brachial valve;
cardinal plate bulbous and imperforate in adults;
cardinal process present or not; loop unknown
(659). L.Dev., Antarctica-N.Z.-Afr.-S.Am.

Podolella KOZLOWSKI, 1929, p. 232 [*P. rensselaer­
oides; OD]. Small, terebratuliform; ornamenta­
tion restricted to anterior portion of shell; deltidial
plates discrete; dental plates present, cardinal plate
perforate; with or without crural plates; loop
centronelliform, with vertical plate (487). L.Dev.,
Eu.--FIG. 612,2. *P. rensselaeroides, BorszczQw
Stage, Pol.; 2a,b, brach.v. view, brach.v. int.,
X3.3, X3.6 (2a, 167; 2b, Stehli, n).

Scaphiocoe1ia WHITFIELD, 1891, p. 105 [*5. boli­
viensis; OD (M)]. Large, elongate, simply costate
shells; brachial valve gently concave and bearing
sulcus, pedicle valve strongly convex and bearing
fold; internally similar to Mendathyris but some

species exhibiting cardinal process; loop unknown
(864). L.Dev., S.Am.-S.Afr.--FIG. 612,6. *5.
boliviensis, S.Am.(Bol.); 6a,b, brach.v. view,
brach.v. int., XO.8 (Stehli, n).

Subfamily CIMICINELLINAE Stehli, n. subfam.

Moderate-sized, terebratuliform early
probable derivatives of Mutationellidae'
with crural plates and complex loop. L.Dev:
Cimicinella SCHMIDT, 1943 [*Terebratula cimex

RICHTER & RICHTER, 1918, p. 156; OD]. Mod­
erate-sized, smooth; elongate, biconvex; anterior
commissure rectimarginate; dental plates present;
cardinal plate perforate, supported by inclined
crural plates; loop long, recurved bands develop­
ing but united with main bands (667). L.Dev.,
Eu.(Ger.).--FIG. 613,4. *C. cimex (RICHTER &

RICHTER); brach.v. int., X2.2 (719).

Subfamily CRYPTACANTIIIINAE Stehli,
n. subfam.

Moderate-sized to small, with dorsal sul­
cus and ventral fold; anterior commissure
more or less sulcate; pedicle foramen min­
ute, mesothyridid; dental plates present;
cardinal plate extending between socket
plates, supported by median septum or not;
crural plates absent; loop primitively cen­
tronelliform but tending to become long,
with recurved branches and somewhat ceyp­
tonelliform save for hoodlike transverse
band. ?L.Dev., Miss.-U.Perm.
Cryptacanthia WHITE & ST. JOHN, 1867, p. 119

[*Waldheimia? compacta WHITE & ST. JOHN,
1867, p. 119; OD]. Small, strongly biconvex with
pronounced ventral fold and dorsal sulcus; ex­
ternally similar to Glossothyropsis; loop essentially
cryptonelliform but with main bands closely ap­
proaching or actually joining for some distance
near mid-length before separating farther for­
ward; anterior extremities of loop spinose; dorsal
median septum absent; cardinal plate perforate
(860). M.Penn.-L.Perm., N.Am.-Eu.-Asia.--FIG.
613,5. *C. compacta (WHITE & ST. JOHN), com­
posite figure; brach.v. int., X8 (Stehli, n).

Gacina STEHLI, 1961, p. 458 [*G. moorefieldensis;
OD (M) ]. Medium-sized; elongately subpenta­
gonal in outline; ventral fold broad at front, nar­
rower and more pronounced near mid-length
where margins of valve tend to be flattened; dor­
sal sulcus extending almost to beak; loop modi­
fied centronelliform, main bands uniting near
mid-length; vertical plate arising anteriorly and
anteroventrally split to form incipient recurved
bands; dorsal median septum absent; cardinal
plate perforate (779). ?Vp.L.Dev., V.Miss., N.
Am.-Eu.--FIG. 613,3. *G. moorcficldensis,
Meramec.(Moorefield F.), USA(Okla.); 3a,b, ped.
v. ext., brach.v. int., X 1.2, X4.2 (Stehli, n).
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Romingerino

FIG. 613. Mutationellidae (Cimicinellinae) (4), (Cryptacanthiinae) (2-3,5); Family Uncertain (1)
(p. H752-H754).

Glossothyropsis GIRTY, 1934, p. 251 ["'Cryptacan­
thia? robusta GIRTY, 1934, p. 251; OD]. Small
to moderate-sized; ventral fold pronounced; dor­
sal sulcus pronounced or not; cardinal plate more
or less massive, imperforate, supported by median
septum; loop long, more or less cryptonelliform,
main bands widely separated and anteriorly

spinose (350). L.Perm.-U.Perm., N.Am.-Eu.-Asia­
Australia.--FIG. 613,2. "'G. robusta (GIRTY),
composite figure; 2a,b, brach.v. view, brach.v. int.,
X 3.5, X 6.8 (Stehli, n).

Family UNCERTAIN
Elmaria NALIVKIN, 1947 ["'E. glabra; OD]. Small,
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Cronoeno Girtyella Moclorenello

FIG, 614. Cranaenidae (Cranaeninae) (1,3), (Girtyellinae) (2) (p. H754-H755).

rounded to elongate oval, smooth or faintly
wrinkled, laterally keel-like, beak sharp; dental
plates lacking. M.Dev.( Givet.), USSR.

Romingerina HALL & CLARKE, 1894, p. 272 [*Cen­
tronella ;ulia WINCHELL, 1862, p. 405; aD]
[=Harttina HALL & CLARKE, 1894, p. 292].
Small, smooth and almost circular in outline;
subequally convex, pedicle valve more so than
brachial valve; ventral beak short, deltidial plates
conjunct; pedicle foramen submesothyridid; small
dental plates present or absent; cardinal plate
sessile; apparently divided; crural plates seeming­
ly absent; loop long, centronelliform with large
vertical plate (890). L.Miss.-U.Miss., N.Am.-­
FIG. 613,1. *R. ;ulia (WINCHELL), composite fig­
ure; 1a,b, brach.v. view, brach.v. int., X2, X8.7
(Stehli, n).

Suborder TEREBRATULIDINA
Waagen,1883

A diagnosis of this assemblage is given
in the section on Terebratulida-Main
Groups (see p. H730).

Superfamily DIELASMATACEA
Schuchert, 1913

[nom. transl. STEHLI, herein (ex Dielasmatinae SCHUCHERT,
1913, p. 402) J

Advanced derivatives of early radiation
of Centronellidina which primitively possess
short loop, though specialized descendants
may have highly complicated loops; gen-

erally without true crural plates; pedicle
foramen permesothyridid and labiate; ped­
icle collar present. LDev.-U.Trias., ?L./UI'.
(Lias.). [Post-Paleozoic forms included in
section by MUIR-WOOD, p. H762.]

Family CRANAENIDAE Cloud,1942
[nom. transl. STEHLI, herein (ex Cranaeninae CLOUD, 1942,

p.131)]

Primitive Dielasmatacea, probably derived
from Mutationellidae, possessing cardinal
plate extending between socket ridges with­
out support from crural plates and typically
perforate but imperforate when plate is
apically sessile or median septum is pres­
ent. L.Dev.-Miss.

Subfamily CRANAENINAE Cloud, 1942
[Cranaeninae CLOUD, 1942, p. 131l

Moderate-sized, with terebratuliform loop,
cardinal plate extending as apically perforate
plate between socket ridges free of valve
floor, or as imperforate plate apically united
with valve floor; dental plates present. L.
Dev.-U.Miss.
Cranaena HALL & CLARKE, 1893, p. 297 [*Tere­

bratula romingeri HALL, 1863, p. 48; aD] [=Eu­
nella HALL & CLARKE, 1893, p. 290; Cranaenella
FENTON & FENTON, 1924, p. 129]. Small to mod­
erate-sized; anterior commissure rectimarginate to

slightly uniplicate; both valves transversely con-
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vex; cardinal plate free and perforate (389). L.
Dev.-U.Miss., cosmop.--FIG. 614,1. *C. rom­
ingeri (HALL), composite figure; la,b, brach.v.
view, brach.v. int., X 1.35, X3.8 (167).

Hamburgia WELLER, 1911, p. 445 [*H. typa; OD
(M)] [=Stuartella BELANSKI, 1929, p. 24]. Ex­
ternally homeomorphous with Cranaena; internally
like Cranaena except cardinal plate apically sessile
and imperforate (857). U.Dev.-U.Miss., N.Am.

Maclarenella STEHLI, 1955, p. 868 [*M. maculosa;
OD]. Moderate-sized; anterior commissure strong­
ly uniplicate; dorsal valve of triangular cross
section; ventral valve transversely concave; cardi­
nal plate free and perforate (774). U.Dev., N.Am.
(Can.).--FIG. 614,3. *M. maculosa, Waterways
F., Alberta; ant. view, XI.35 (Stehli, n).

Subfamily GIRTYELLINAE Stehli, n.subfam.

Folded or unfolded shells with terebratu­
liform loop and imperforate cardinal plate
supported by median septum; with or with­
out dental plates. Miss.
Girtyella WELLER, 1914, p. 442 [*Harttina indian­
ensis GIRTY, 1908, p. 293; OD]. Small to mod­
erate-sized; anterior commissure rectimarginate
or modified by rounded plications; dental plates
present (344). Miss., N.Am.-Eu.--FIG. 614,2.
*G. indianensis (GIRTY), composite figure; 2a,b,
brach.v. view, brach.v. int., X2, X7.5 (Stehli, n).

Harttella BELL, 1929, p. 149 [*H. parva; OD].
Small, similar to Girtyella except in being folded
and lacking dental plates (64). U.Miss.(Meramec.),
N.Am.

Family LABAIIDAE Likharev, 1960
[nom. correct. STEHtI, herein (pro Labaidae LIKHAREV, 1960,

p. 293) I
Small, terebratuliform looped shells with

tendency toward anterior folding; cardinal
plate obsolete; crura arising from margins
of socket ridges; dental plates absent. M.
Penn.-U.Perm.
Labaia LIKHAREV, 1956, p. 65 [*L. Muir-Woodae;
OD]. Small, smooth, elongate, unfolded shell
suboval and subrhomboidal; pedicle valve with
pronounced shoulders in the umbonal region;
pedicle interior without dental plates, pedicle
collar probably present; brachial interior without
cardinal plate; crura arising directly from the
socket ridges and giving rise to a short loop.
U.Perm., USSR(N.Caucasus).

Oligothyrina COOPER, 1956, p. 525 [*0. alleni;
OD]. Small, with a weakly to strongly intra­
plicate anterior commissure; folds arising anterior
to midlength ; transverse band not projecting an­
teriorly (188). M.Penn.-U.Perm., N.Am.--FIG.
615,1. *0. alleni, composite figure; la,b, brach.v.
view, brach.v. int., X4.2, X 19 (188).

Pseudodieiasma BRILL, 1940, p. 317 [*P. perplexa;
OD]. Small, with weakly to strongly sulciplicate
anterior commissure; folds arising near the front;
loop with medial portion of transverse band pro­
jected anteriorly (118). U.Perm., N.Am.-Australia.
--FIG. 615,2. *P. perplexa, composite figure;
2a,b, ant. view, brach.v. int., X7. X 19 (2a, Stehli,
n; 2b, 118).
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Lowenstamia

Subfamily DIELASMATINAE Schuchert, 1913
[Dielasmatinae SCHUCHERT, 1913, p. 402]

Dental plates present or absent; pedicle
collar complete; pedicle beak not elongated.
L.Carb.-V.Trias.
Die1asma KING, 1859, p. 7 [oYerebratulites elon­

gatus VON SCHLOTHEIM, 1816, p. 27; aD] [=Die­
lasmoides WELLER, 1914, p. 253]. Small to large;
normally with dorsal fold, ventral sulcus and uni­
plicate anterior commissure but in few species
with folds anteriorly resulting in sulciplicate com­
missure; halves of cardinal plate separate or jointed
near union with floor of valve; dental plates pres­
ent (716). U.Miss.-Perm., cosmop.--FIG. 617,1.
°D. elonga/llm (SCHLOTHEIM), composite figure;
la, brach.v. int., X2.4; 1b, lat. view, X2.4; 1c,
apical int., X5.5 (Stehli, n).

Ba1anoconcha CAMPBELL, 1957, p. 86 [OB. elliptica;
aD]. Medium-sized external homeomorph of
Dielasma; anterior commissure rectimarginate to
slightly uniplicate; cardinal plate as in Dielasma;
dental plates absent (140). L.Carb.(Yournais.),
Australia.--FIG. 617,4. °B. elliptica, composite
figure; brach.v. int., X3 (Stehli, n).

Die1asmina WAAGEN, 1882, p. 335 [OD. plica/a;
aD]. Moderate-sized to large, anteriorly orna­
mented by numerous low plications; anterior
commissure rectimarginate; brachial valve genic­
ulated sharply near mid-length; cardinal plate
supported by median septum; dental plates pres­
ent (845). Perm., Pakistan (Salt Range).--FIG.
616,4; 617,7. °D. plicata, composite figure; 616,4,
lat. view, X 1.4; 617,7, brach.v. int., X3 (Stehli,
n).

F1etcherithyris CAMPBELL, 1965 [nom. subst. pro
Fletcherina STEHLI, 1961, p. 452 (non LANG,
SMITH, & THOMAS, 1955, p. 261)] [oYerebratula
amygdala DANA, 1847, p. 152; aD]. Moderate­
sized to large, folded or unfolded, when folded,
brachial valve with median sulcus flanked by
folds; cardinal plate supported by median sep­
tum; dental plates present (223). L.Perm., Au­
stralia.--FIG. 616,3; 617,6. *F. amygdala
(DANA), composite figure; 616,3, brach.v. view,
X 1.5 (Stehli, n); 617,6, brach.v. int., X3.5
(779) .

Hemiptychina WAAGEN, 1882, p. 335 [oYerebra/tlla
Izimalayensis DAVIDSON, 1862, p. 27; aD] [=Mor­
risina GRABAU, 1931, p. 97]. Moderate-sized, bi­
convex to subglobular; brachial valve and some
pedicle valves geniculate anteriorly; anterior com­
missure rectimarginate; abundantly plicated an­
teriorly; halves of cardinal plate separate; dental
plates absent (233). Perm., Asia(E.Tethyan area).
--FIG. 616,1; 617,5. OR. himalayensis (DAVID­
SON), composite figure; 616,1, brach.v. view, Xl.7;
617,5, brach.v. int., X4 (Stehli, n).

Lowenstamia STEHLI, 1961, p. 460 [0L. texana;
aD]. Small, inflated external homeomorphs of
Dielasma; halves of cardinal plate separate and

Dielasmina

Whitspakia

Yochelsonia

3
Fletcherithyris

Family DIELASMATIDAE Schuchert,
1913

FIG. 616. Dielasmatidae (Dielasmatinae)
(p. H756, H758).

I
Hemiptychina

[nom. transl. SCHUCHERT & LEVENE, 1929, p. 23 (ex Dielas·
matinae SCHUCHERT, 1913, p. 402)]

Smooth to plicate, folded or unfolded
shells; pedicle valve with or without dental
plates; brachial valve with terebratuliform
loop and modified cardinal plate which is
either divided or supported by septum. L.
Carb.-V.Trias., ?L.lur.(Lias.). [Post-Paleo­
zoic forms included in section by MUIR­

WOOD, p. H762.]
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FIG. 617. Dielasmatidae (Dielasmatinae) (p. H756, H758).
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FIG. 618. Dielasmatidae (Centronelloideinae)
(p. H758).

becoming free of valve floor anteriorly; dental
plates absent (779). L.Perm., N.Am.--FIG. 616,
5; 617,8.•L. texana, Coleman Jet. Ls., USA
(Tex.); 616,5, brach.v. view, X3.4; 617,8, brach.
v. int., x7.5 «616,5, Stehli, n; 617,8, 61).

Whitspakia STEHLI, 1964, p. 610 [·Dielasma biplex
WAAGEN, 1882, p. 249] [=Pakistania STEHLI,
1961, p. 462 (non EAMES, 1952)]. Medium-sized
to large, subpentagonal to oval in outline; an­
terior commissure sulciplicate; front and sides not
geniculate; cardinal plate like Dielasma; dental
plates present (845). Perm., N.Am.-Eu.-Asia.-­
FIG. 616,6; 617,2. ·W. biplex (WAAGEN), com­
posite figure; 616,6, brach.v. view, X1.5; 617,2,
brach.v. int., X3 (Stehli, n).

Yochelsonia STEHLI, 1961, p. 454 [·Y. thomasi;
00]. Small, subtriangular to pentagonal; brachial
valve longitudinally flattened, bearing pronounced
median sulcus; pedicle valve with high median
fold bordered by sulci; front and sides of both
valves geniculate; cardinal plate as in Dielasma;
dental plates present. U.Perm., W.Australia.-­
FIG. 616,2; 617,3. ·Y. thomasi; composite figure;
616,2, ant. view, X3.2; 617,3, brach.v. int.,
X3.5 (Stehli, n).

Subfamily CENTRONELLOIDEINAE Steh1i,
n.subfam.

Small, somewhat aberrant dielasmatids
with sulcate anterior commissure and elon­
gate ventral beak; pedicle foramen per­
mesothyridid but not telate; loop terebratuli­
form but modified by spinose anterior pro­
jections of main bands beyond transverse
band; dental plates and partial pedicle col­
lar present. V.Me'ss.
Centronelloidea WELLER, 1914, p. 246 [·Tere·

bratula rowleyi WORTHEN, 1884, p. 23; 00 (M)].
Small, with sulcate anterior commissure; pedicle
valve with rounded fold, brachial valve with
more pronounced sulcus; ventral beak elongated;
cardinal plate medially sessile (894). U.Miss., N.
Am.--FIG. 618,1. ·C. rowleyi (WORTHEN),
composite figure; la,b, brach.v. view, brach.v.
int., X3.6, X14.5 (858).

Family NOTOTHYRIDIDAE Likharev,
1960

[nom. tran.rl. et correct. STEHLI, herein (ex Notothyrinae
LIKHAREV. 1960, p. 288) 1

Folded or unfolded shells with apically
perforate cardinal plate extending unsup­
ported between socket plates; loop char­
acteristically centronelliform but exhibiting
stages in transformation from terebratuli­
form to quasicryptonelliform; dental plates
absent. V.Me'ss.-V.Perm.
Notothyris WAAGEN, 1882, p. 375 [·Terebratula

subvesicularis DAVIDSON, 1862, p. 27; SO HALL
& CLARKE, 1893, p. 275]. Small to moderate­
sized with numerous plications toward front; an­
terior commissure rectimarginate to faintly sul­
cate; interior as in Rostranteris (233). Perm., Eu.­
Asia.--FIG. 619,2. ·N. subvesicularis (DAVID.
SON), composite figure; 2a,b, brach.v. view,
brach.v. int., X 1.35, X4.4 (845).

Alwynia STEHLI, 1961, p. 464 [·D. vesiculare DE­
KONINCK, 1887, p. 30; 00 (M)]. Small, with
antiplicate anterior commissure; loop basically
terebratuliform but modified by close approach of
main bands anteriorly and small transverse band
(779). L.Carb., Eu.--FIG. 619,1. ·A. vesicularis
(DEKoNINCK), Visean, Eng.(Isle of Man); la,b,
ped.v. ext. and ant. views, X2.4; lc, brach.v. int.,
x5.3 (Stehli, n).

Gefonia LIKHAREV, 1936, p. 264 [·G. cubanica;
00]. Small, subpentagonal; anterior commissure
basically sulcate but modified by folds into anti­
plicate condition; loop centronelliform but modi­
fied by union of main bands through transverse
band anterior to mid-length and their subsequent
separation with rise of diverging recurving bands
which end without uniting (515). U.Perm., USSR
(Caucasus).--FIG. 619,5. ·G. cubanica; 5a,b,
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FIG. 619. Notothyrididae (p. H758-H760).

brach.v. view, brach.v. int., X 1.7, X5.7 (Stehli,
n).

Rostranteris GEMMELLARO, 1898 (1899), p. 306
[-D. adrianense GEMMELLARO, 1894, p. 5; ODJ
[=Mongo[ina GRABAU, 1931, p. 105J. Small to
moderate-sized, typically with intraplicate an­
terior commissure, more rarely sulcate; when
intraplicate, major folds of pedicle valve may be
flanked by one weak fold; loop centronelliform
with high median plate extended anteriorly and
posteriorly beyond union of main bands (330).
Perm., N.Am.-Eu.-Asia.
R. (Rostanteris). Distinguished by delicate cardi-

nalia. Perm., N.Am.-Eu.-Asia.--FIG. 619,3.
-R. (R.) adrianensis (GEMMELLARO), composite
figure; 3a,b, brach.v. view, brach.v. int., X 1.7.
X2.2 (Stehli, n).

R. (Notothyrina) LIKHAREV, 1936 [-Notothyris
(N.) pontica; ODJ. Very small pedicle valve
with 2 strong folds each bordered by weak lat­
eral fold; internal structures except for loop
thickened with secondary shell material and
identical to Rostranteris (515). V.Perm., USSR
(Caucasus).

Timorina STEHLI, 1961, p. 465 [-Notothyris minuta
BROILl, 116 (non WAAGEN, 1882) =-Timorina
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FIG. 620. Heterelasminidae (1-2,4-5); Family Uncertain (3)

broili (recte broilii) STEHLI, 1961, p. 465; 00].
Small, externally resembling Notothyris but with
median 2, 3, or more plications on pedicle valve
raised into slight fold; loop basically centronelli­
form but modified by origin from median plate
of diverging recurved bands which end without
uniting (120). V.Perm., Timor.--FIG. 619,4.
°T. broilii STEHLI; 4a,b, brach.v. view, brach.v.
int., X2.5, X7 (Stehli, n; 799).

Family HETERELASMINIDAE
Likharev, 1956

[Heterelasminidae LIKHAREV, 1956, p. 64]

Shells with terebratuliform loop and
cardinal plate which is supported by crural

plates but obsolete between them and socket
ridges, primitively perforate apically a.nd
free of valve floor; advanced genera WIth
cardinal plate medially sessile and divided
or obsolete; dental plates present or absent.
UDev.-U.Perm.
Jisuina GRABAU, 1931, p. 105 [oJ. elegantula; 00]

[=Heterelasmina LIKHAREV, 1934, p. 212]. Small
to moderate-sized, elongate and st~aight-sid.ed;
anterior commissure truncate to emarglllate, pnm­
itively uniplicate but usually showing more ~o.m­

plex folding; cardinal plate obsolete, crura anslllg
from crural plates; dental plates absent (360).
Perm., Eu.-Asia.--FIG. 620,5. oJ. elegantula,
composite figure; 5a,b, ped.v. and lat. views,
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FIG. 621. Cryptonellidae (p. H762).
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X 1.25, Xl; 5c, brach.v. int., X3.9 (Stehli, n).
Afilasma STEHLI, 1961, p. 460 ["A. beecheri; OD].
Moderate-sized, unfolded, thin; cardinal plate
apically perforate, extending free of valve floor
between crural plates, obsolete between crural
plates and socket ridges; dental plates present;
loop unknown but probably terebratuliform. U.
Dev., N.Am.--FIG. 620,1. "A. beecheri, Che­
mung, USA(N.Y.); brach.v. int., X2.6 (Stehli, n).

Beecheria HALL & CLARKE, 1893, p. 300 ["E. david­
soni; OD]. Unfolded to uniplicate, small to
large; cardinal plate imperforate, medially sessile
and divided into 2 plates each extending from
valve floor to crural plate and bearing crus; den­
tal plates present. L.Miss.-U.Perm., cosmop.--

FIG. 620,2. "E. davidsoni, composite figure; brach.
v. int., X2.6 (Stehli, n).

Gilledia STEHLI, 1961, p. 451 ["Terebratula cym­
bae/ormis MORRIS, 1845, p. 278; OD]. Large,
uniplicate shell ornamented with wavy radial
carinae; cardinal plate medially sessile forming
2 plates extending from floor of valve to top of
crural plates; internal structures greatly thickened
by secondary shell material; dental plates present
but massively united wtih sides of valve by sec­
ondary shell material (571). L.Perm., Australia­
Tasmania.--FIG. 620,4. "G. cymbae/armis
(MORRIS), Up. Marine Ser., New S. Wales; 4a,b,
brach.v. view, brach.v. int., X 1.25, X2.5 (Stehli,
n).
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Family UNCERTAIN
Pseudoharttina LIKHAREV, 1934, p. 2112 [*P. ovalis;
OD]. Small to moderate-sized; anterior commis­
sure rectimarginate; convexity of valves variable;
cardinal plate obsolete; crura arising from socket
ridges; dorsal median septum present; all internal
structures except loop much thickened; dental
plates present but ankylosed to wall of valve
(515). Perm., Asia-N.Am.--FIG. 620,3. *P.
ovalis, composite figure; brach.v. int., X 4 (Stehli,
n).

Suborder TEREBRATELLIDINA
Muir-Wood,1955

A diagnosis of this assemblage is given
in the section on Terebratulida-Main
Groups (see p. H730).

Superfamily CRYPTONELLACEA
Thomson, 1926

[nom. transl. STEHLI, herein (ex Cryptonellinae THOMPSON,

1926, p. 529) 1
Generally smooth but rarely costate or

costellate anteriorly, folded or unfolded;
pedicle foramen mesothyridid to submeso­
thyridid; dental plates present; pedicle col­
lar absent; cardinal plate perforate or not,
generally unsupported between socket plates
but in few forms supported by small median
septum; loop cryptonelliform. L.Dev.-Perm.

Family CRYPTONELLIDAE Thomson,
1926

[nom. transI. STEHLI, herein (ex Cryptonellinae THOMSON,
1926, p. 529) 1

Characters of superfamily. L.Dev.-Perm.
Cryptonella HALL, 1861, p. 101 [*Terebratula reeti­

rostra HALL, 1860, p. 88; SD HALL & CLARKE,
1894, p. 861]. Small to moderate-sized; smooth
or anteriorly faintly plicate, folded or not; an­
terior commissure rectimarginate to suIciplicate;
pedicle foramen submesothyridid; cardinal plate
perforate or imperforate and extending unsup­
ported between socket plates; dental plates pres­
ent (386). L.Dev.-Perm., Eu.-N.Am.-S.Am.-­
FIG. 621,3. C. planirostra HALL, composite figure;
3a,b, brach.v. view, brach.v. int., X4.6, X5.6
(167) .

Dielasmella WELLER, 1911, p. 446 [*Eunella eom­
pressa WELLER, 1906, p. 442; OD]. Small, sub­
circular to pentagonal in outline; both valves
shallow; anterior commissure rectimarginate; ped­
icle foramen mesothyridid; delthyrium incom­
pletely closed below foramen; perforate cardinal
plate extending unsupported between socket plates;
dental plates present (856). Miss., N.Am.--FIG.
621,4. *D. eompressa (WELLER), composite fig­
ure; 4a,b, brach.v. view, brach.v. int., X4.3,
X 11 (858; Stehli, n).

Heterelasma GIRTY, 1908, p. 337 [*H. shumardi­
anium; OD]. Small to moderate-sized; smooth.
uniplicate to suIciplicate; pedicle valve moderate!;
to highly convex longitudinally, brachial valve
longitudinally concave to slightly convex; dental
plates present; cardinal plate generally imperforate
and extending unsupported between socket plates
but in some shells supported apically by small
medial septum (345). Perm., N.Am.--FIG. 621,
1. *H. shumardianum, composite figure; Ia,b,
brach.v. and lat. views, X3, X3.4; Ie, brach.v.
int., X7.5 (la, 345; Ib,e, Stehli, n).

?Reeftonella BOUCOT, 1959, p. 768 [*Meganteris
neozelaniea ALLAN, 1935, p. 23; OD]. Moderate­
sized; subequally convex, pedicle valve slightly
more convex than brachial valve; outline subcircu­
lar to shield-shaped; smooth or ornamented with
growth lines; anterior commissure rectimarginate;
pedicle foramen submesothyridid; dental plates
present but becoming obsolescent in adults; car­
dinal plate perforate, sessile; crural plates absent;
loop unknown (18). [Systematic position quite
uncertain but possibly belongs to CryptoneIlidae.]
L.Dev., N.Z.--FIG. 621,2. *R. neozelaniea (AL'
LAN), composite figure; brach.v. int., X1.15
(Stehli, n).

MESOZOIC AND CENOZOIC
TEREBRATULIDINA

By HELEN M. MUIR-WOOD

INTRODUCTION
The present contribution deals with all

known genera of the suborder Terebratuli­
dina of Triassic to Recent age and family­
group taxa to which they are assigned. Only
one of the family assemblages (Dielasmati­
dae, L.Carb.-V.Trias., ?L.Jur.) includes pre­
Mesozoic members. Among the remaining
eight recognized families, five (Orthotomi.
dae, L.Jur.; Cheniothyrididae, M.Jur.; Dic­
tyothyrididae, M.Jur.-V.Jur.; Tegulithyridi­
dae, V.Jur.; Pygopidae, ?L.Jur., M.Jur.-L.
Cret.) are confined to Mesozoic deposits,
and the remaining three (Terebratulidae, U.
Trias.-Rec.; Cancellothyrididae, ?L.Jur.-?M.
Jur., V.Jur.-Rec.; Dyscoliidae, ?U.Jur., U.
Cret.-Rec.) include Mesozoic and Cenozoic
genera. The world-wide distribution of the
terebratuloid genera in post-Paleozoic for­
mations is little known, mainly owing to
lack of requisite information on the internal
structures of many species. A majority of
short-looped terebratuloids are still referred
to as "Terebratula," long-looped species b~­
ing designated as II Waldheimia" or "Zetl­
leria," which belong among the terebratell-
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oids. Internal characters have been de­
scribed by authors generally only when suit­
able weathered or silicified specimens were
available.

Among Tertiary Terebratulacea, the in­
ternal characters are little known and rela­
tionships of the numerous species inferred
from external characters is uncertain. Dis­
sections, where possible, or serial sections
will have to be prepared before any attempt
can be made to classify these forms or work
out their evolution. There are obviously a
number of distinct stocks in addition to spe­
cies of T erebratula (s.s.) and fossil species
of Gryphus, Liothyrella, Dallithyris, and
Abyssothyris.

The Dyscoliidae, like the Cancellothyrid­
idae, may persist from Upper Jurassic, but
most of the Jurassic and Cretaceous Tere­
bratulidae do not survive after the end of
the Mesozoic. A few Recent genera, such
as Cnismatocentrum and Agulhasia, have
not yet been found as fossils, but most of
these genera range back into the Miocene or
Pliocene. Some Recent genera are still im­
perfectly known in regard to their lopho­
phore and its development stages.

PREVIOUS STUDIES
Of the very large number of authors who

have described Mesozoic and Cenozoic tere­
bratuloid species or genera it is only pos­
sible to mention a few. E. EUDES-DESLONG­
CHAMPS (1862-85) described and figured
many Jurassic species mainly of France,
and in 1884 erected the new genera Flabello­
thyris, Fimbriothyris, Microthyris, Epicytra,
and Disculina, based on external characters.

QUENSTEDT (1868-71) illustrated the in­
ternal structure of many species whenever
suitably preserved material was available
but did not describe many new genera.

DOUVILLE (1879) proposed the genera
Dictyothyris, Glossothyris, Coenothyris,
Plesiothyris, and Aulacothyris, with ref­
erence to internal characters.

DAVIDSON'S Mesozoic volumes (1851-55,
1874-82) portray mainly exteriors, though
he illustrated some loops, and also some
interiors in his "Introduction" to volume 1
(1853) but did not embark on any generic
classification.

ROTHPLETZ (1886) was probably one of
the first to employ transverse sections in his
descriptions of Lower and Middle Jurassic

rhynchonellids of the Alps region, and he
published longitudinal sections of tere­
bratuloid species. KITCHIN (1900) also gave
a few sections of Jurassic species from Paki­
stan (Cutch). BITTNER (1890, 1892) de­
scribed a large number of Triassic species
and some new genera.

S. S. BUCKMAN (1918) endeavored to
classify Burmese and European (mainly
British) species by means of the patterns of
dorsal adductor muscle scars studied on in­
ternal molds, in addition to beak characters,
folding of the shell, and surface ornament,
and he described a number of new genera.
Mostly internal characters of these brachio­
pods were not studied by BUCKMAN. The
difficulty of preparing suitable internal
molds and correctly interpreting the adduc­
tor scars shown by them has prevented the
development of an acceptable basis of classi­
fication by this means.

ROLLIER (1915-1918) redescribed many
Jurassic species and gave useful biblio­
graphic references, but did little to advance
generic or family classification.

SAHNI (1925, 1929) dissected out the
loops of British Upper Cretaceous tere­
bratulids and proposed a number of new
genera based on the nature of the loop, form
of the cardinal process and adductor muscle
scars, and the presence or absence of inner
hinge plates. He also pointed out the dif­
ference in length of these Upper Cretaceous
loops from those of some of BUCKMAN'S
Middle Jurassic genera.

THOMSON'S (1927) publication on Terti­
ary and Recent brachiopods summarized
some of BUCKMAN'S work and added much
valuable information on fossil and Recent
forms which gave a strong impetus to re­
search.

MUIR-WOOD (1934-36) pointed out the
importance of serial transverse sections in
the identification and classification of gen­
era and species, illustrating this mainly in
relation to Jurassic and Cretaceous tere­
bratulacean and zeilleriacean genera; she
erected new genera based on external char­
acters, as well as internal ones.

Serial sections of Mesozoic terebratuloids
have been used by DAGIS (1958-63) in study­
ing Upper Triassic forms from the Crimea;
MIDDLEMISS (1959) in work on British Low­
er Cretaceous terebratulids, and also TOKU-
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FIG. 622. Diagram showing anterior commissures of Terebratulida (after 810).

YAMA (1958a,b), PROSOROVSKAYA (1962),
KYANSEP (1959, 1961) and MAKRIDIN
( 1960) among others, with the erection of
many new genera, most of which require
further investigation and research.

A considerable volume of literature re­
lates to Cenozoic terebratuloids; some out­
standing publications listed by THOMSON
(1927) are works by R. S. ALLAN, C. E.
BEECHER, F. BLOCHMANN, W. H. DALL,
T. DAVIDSON, E. EUDES-DESLONGCHAMPS, K.
HATAI, J. G. HELMCKE, J. W. JACKSON, J. G.
JEFFREYS, E. S. MORSE, F. SACCO, C. SCHU­
CHERT, G. SEGUENZA, and J. A. THOMSON.
Further lists of references were given by
MUIR-WOOD in 1955 and 1959.

EXTERNAL MORPHOLOGY
The two valves-pedicle (or ventral) and

brachial (or dorsal )-may be convex in all
growth stages, or the brachial valve may
be plane, or concave, or sulcate posteriorly
only. The umbonal region is posterior. In
Dictyothyris a deep ventral median sulcus
is bounded by prominent ridges, and a low
dorsal median fold is bordered by shallow
sulci (pliciligate stage).

In the Terebratulacea the anterior com­
missure may be straight and not deflected
either dorsally or ventrally, and is then
known as plane or rectimarginate. It may
be everted or dorsally deflected in a single
uniplication. This may be me<!ianly sulcate,
giving a sulciplicate stage, or a sulcus may
be developed on each side of the uniplica
in the parasulcate stage. A sulcus may de­
velop medianly in a parasulcation giving
an episulcate stage. Further development
of folds results in the quadriplicate stage in
Epithyris. In some Mesozoic forms the uni­
plicate stage may be omitted when biplica­
tion d~velops directly from a rectimarginate
commIssure.

The reverse of everted is the inverted
type of folding when the anterior commis­
sure is deflected ventrally. The opposite of
uniplicate is known as sulcate, the opposite
of parasulcate is paraplicate, the opposite of
sulciplicate is called intraplicate; antiplicate
is the reverse of episulcate (Fig. 622).

Multiplication may be opposite in the
two valves, but more commonly is alter­
nate and may be superimpose<! on a uni­
plicate or sulcate stage. It may arise directly
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FIG. 624. Diagram showing position of foramen
(after 810).--A. Hypothyridid.--B. Mesothy­
ridid.--C. Permesothyridid.--D. Epithyridid.

[Heavy lines represent beak ridges.]

may be concealed by incurvature of the
ventral umbo.

Beak ridges are more or less angular,
curving, linear elevations of the shell ex­
tending from each side of the ventral umbo
and commonly defining a palintrope. In
the Terebratulacea they tend to be short
and ill-defined. When the pedicle opening
is on the dorsal side of the beak ridges it
is known as hypothyridid (e.g. Orthotoma).
It is termed mesothyridid when the foramen
lies equally on each side of the beak ridges
and is partly in the interarea and partly in
the umbo; permesothyridid when the fora­
men is mostly within the ventral umbo, and
epithyridid when the pedicle opening lies
wholly within the ventral umbo and beak
ridges are on the dorsal side of the umbo
(Fig. 624). The beak ridges may project
into the foramen or delthyrium as small
points or telae (telate) or these may be worn
away when the condition is known as attrite.

The deltidial plates in the Terebratulacea
may be fused and form a single plate known
as the symphytium without trace of median
line of junction, whereas in zeilleriacean
terebratelloids the deltidial plates may be
conjunct or fused, or disjunct or discrete
and not completely fused, when the fora­
men is referred to as incomplete.

The external sculpture (rather mislead­
ingly known as ornament) of most of the
terebratuloids consists rarely of radial ridges

....~

c$
De
e

~...~
A~'

from a smooth stage or be the result of bi­
furcation of a few existing costae or the in­
tercalation of new costae. In the semiplicate
stage costae or costellae are developed on
the anterior half or third of the shell.

The ventral umbo is erect, suberect, or in­
curved, massive, tapering, short, or pro­
duced. It is normally truncated by the fora­
men, except in the Orthotomidae, where
the umbonal apex is intact and tapering and
the delthyrium housing the pedicle lies an­
terior to the umbo (e.g., Orthotoma, Fig.
634,le ).

The foramen varies in size from a pin­
hole in the Upper Cretaceous terebratuloid
genus Gibbithyris to large and commonly
marginate or partly infilled with secondary
deposits, or labiate, with a liplike develop­
ment on the dorsal side of the foramen.
Various terms have been applied by authors
to the angle of incurvature of the umbo
(Fig. 623).

The dorsal umbo is not prominent and

E
FIG. 623. Diagram showing incurvature of umbo
(after 810).--A. Nearly straight.--B. Suberect.
--C. Erect.--D. Slightly incurved.--E.

Strongly incurved.
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known as costae or costellae, or finer radial
ornament comprised of capillae. When
fewer than 15 radial ridges occur in a space
of 10 mm., they are referred to as costae;
if 15 to 25 are counted in 10 mm., they are
referred to as costellae; if more than 25 are
present in 10 mm., they are named capillae.
[Attention is called to somewhat different
definitions of these terms given in the glos­
sary (p. Hl39.-ED.]

Some genera have nodes and spines (e.g.,
Dictyothyris, or concentric rugae or lamellae
(e.g., Cheniothyris, Ornatothyris), but most
Mesozoic and also Cenozoic genera are
smooth, with more or less prominent growth
lines. Cenozoic Terebratulacea have a
smooth shell or one that may be partly or
wholly capillate. Most Recent shells are
white or cream-colored, lacking the bright
colors of many Terebratellacea. Cnismato­
centrum has a brown shell, while Cancello­
thyris has concentric brown bands.

The Pygopidae (Jur.-L.Cret.) differ
from all other Terebratulidina in having
a biconvex early stage, then becoming
sulco-convex, with the lateral slopes con­
tinuing to grow so as finally to converge
and fuse, enclosing a median perforation.
Some species do not develop the median per­
foration, but all stages of development of
the lateral slopes and their convergence and
possible complete fusion can be observed in
other species (e.g., Pygope, Fig. 678,1c). An
additional fold in the dorsal sulcus and a
sulcus in the ventral fold are characteristic
of the Neocomian genus Pygites (Fig. 678,
2a,d).

Specimens are described as small when
they are less than 0.75 in. or 20 mm. wide
or long; medium-sized when they are 0.75
to 2 in. or 20 to 50 mm. wide or long; and
large when they are more than 2 in. or 50
mm. in length or width.

INTERNAL MORPHOLOGY
The two valves articulate by means of

hinge teeth in the pedicle valve which fit
into sockets in the brachial valve. In addi­
tion accessory articulation is effected by
means of denticula or toothlike terminations
of the palintrope which fit into accessory
sockets in the outer socket ridges, and also
by means of the denticular cavity on the
outer lateral side of the hinge teeth which
articulates with a projection from the outer

socket ridges. The inner socket ridges may
articulate with a depression on the inner
face of the hinge teeth, as in many Ceno­
zoic genera. The hinge sockets and teeth
may be crenulated. Considerable variation
in size and form of the teeth has been ob­
served in different genera, but it is not
known how far this can be used as a dis­
tinguishing character, and how much varia­
tion may occur in subsequent growth stages.

Articulation is also effected by means of
the adductor or closing muscles and diduc­
tor or opening muscles. The adductor mus­
cles leave four scars of attachment on the
brachial valve, two placed farther forward
and nearer the mid-line of the shell,
being known as anterior adductor scars
and two located behind the others and
more laterally, being known as posterior
adductor scars. In the brachial valve the
diductor muscles are attached to the hinge
plates, or to the cardinal process when this
is developed. In the pedicle valve two ad·
ductor scars are visible between the broader
diductor scars. The pedicle muscles of at­
tachment are obscure in Mesozoic Tere­
bratulidina, as a rule. Two scars may be
detected on the outer lateral side of the
diductor scars in the pedicle valve and
rarely a single scar more umbonally and
centrally placed, as in Recent forms.

In the Cancellothyrididae there are no
hinge plates and pedicle muscles are at­
tached to the floor of the dorsal valve.

Mantle canals are marked by furrows on
interior surfaces of both valves, or by
ridges on internal molds. They represent
extensions of the coelom or body cavity
into the dorsal or ventral mantles. The
four main trunks in the pedicle and brachial
valve observed in zeilleriacean terebratelloids
are rarely observed in most of the Tere­
bratulacea. In Ornatothyris, from the Eng­
lish Cenomanian, the mantle canals bifur­
cate (Fig. 666,21), whereas in Gibbithyris
two main nonbifurcating trunks are seen.
Bifurcating mantle canals are frequently
observed on internal molds of pygopids
(Fig. 679,3a). In the Terebratulacea a more
or less prominent cardinal process is devel­
oped. In the Rectithyridinae it is a low,
medianly depressed plate, but in the Car­
neithyridinae it is commonly large and bulb­
ous (Fig. 668,ld). In Plectoidothyris the
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cardinal process is prominent and bilobed
(Fig. 694).

Hinge plates may be fused, resulting in
development of a median hinge trough or
septalium, as in most Zeilleriacea, or they
may be free, as in most Terebratulacea. In
most Mesozoic Terebratulacea only outer
hinge plates are found, but in Neoliothyrina
(Fig. 664) and some Tertiary forms inner
hinge plates are present, being separated
from the outer hinge plates by the crural
bases.

In the Terebratulacea a low ridge may
separate the adductor scars; this usually is
referred to as the myophragm.

The brachial loop in most Jurassic and
Cretaceous genera is attached to the hinge
plates by the crural bases, which may be
given off on the dorsal or ventral side of
the hinge plates, as shown in serial sections.
In the Cancellothyrididae the crural bases
are fused with the inner socket ridges and
there are no hinge plates. The portions of
the loop posterior to the crural processes or
crural points in the Terebratulidina are
known as the crura. In front of the crural
processes the descending branches are usual­
ly very short in terebratulids and they unite
with the more or less arched transverse
band.

In Triassic forms the loop is short, usual­
ly without crural processes, and centronellid
or dielasmatid in form. The descending
branches in the centronellid type are united
by a median vertical plate which varies in
length and position in different genera.

In the Terebratulacea the loops of most
genera are imperfectly known, but in the
Middle Jurassic loops of two distinct lengths
occur, one about half or less of the length
of the brachial valve, the other two-thirds
of the length of the brachial valve, as in
Plectoidothyris. In the pygopids the loop is
very short, with a slightly arched transverse
band. The Upper Cretaceous Carneithyrid­
inae have loops about one-third of the length
of the brachial valve. The precise implica­
tion of this is unknown. In Cenozoic genera
the loop is usually about Y4 or Y3 of the
length of the brachial valve. The lophophore
was probably plectolophous in most genera,
but may have been schizolophous, ptycho­
lophous or spirolophous in some forms.

The internal morphology as seen in serial

transverse sections may be recorded graphic­
ally and recorded in generic diagnoses.

The form of hinge plates and inner socket
ridges in section is found to be of diagnostic
importance and certain terms additional to
those proposed by MIDDLEMISS (1959) are
needed. The hinge plates may be horizontal
or deflected dorsally or ventrally, and may
be ventrally convex, or ventrally concave.
In some genera they may be rounded U­
shaped or sharply V-shaped. When the
crural bases are straight, more or less ver­
tical, and at an angle to the hinge plates,
they are here called virgate. The crural bases
may be given off on the dorsal or ventral
side of the hinge plates. The hinge plates
and inner socket ridges are often indistin­
guishable in section, or they may be sep­
arated by a shallow sulcus. A keel may be
developed dorsally below the hinge plates.
The hinge plates in section may be thick­
ened or clubbed, may taper medially, or be
enlarged only at the tip or piped, or they
may be bladelike (Fig. 697). The septalial
plates seen in some Triassic genera (e.g.,
Rhaetina) extend from the hinge plates and
converge and unite medially with the me­
dian septum, if present (Fig. 629). A ped­
icle collar, or continuation of the deltidial
plates on the inner side of the umbo, may be
developed in some Terebratulacea.

Additional terms relating to internal and
external morphology of terebratuloids have
been defined by BUCKMAN (1918), THOM­
SON (1927), and MUIR-WOOD (1934, 1936).
Internal morphology is dealt with more
fully in introductory chapters of the brachio­
pod volume.

HOMEOMORPHY
Homeomorphy occurs repeatedly among

the Mesozoic and Cenozoic terebratuloids
and constitutes one of the major problems
in their identification and classification. It
is frequently impossible to identify Meso­
zoic forms without examining the internal
structure and to distinguish between repre­
sentatives of the Terebratulacea (Terebratu­
lidina) and of the superfamilies Zeilleriacea
and Terebratellacea (Terebratellidina). For
example, Sphaeroidothyris (terebratula­
cean) is almost identical externally to Rugi­
tela (zeilleriacean); also nearly indistin­
guishable in outer appearance are four Up­
per Jurassic shells (new terebratulacean
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FIG. 625. Dielasmatidae (Dielasmatinae)
(p. H768-H769).

genus with short loop, Cheirothyris of the
Zeilleriacea, and Trigonellina and lsmenia
of the Terebratellacea) and Tetractinella,
an Upper Triassic spiriferoid. Homeo­
morphs abound in the Upper Triassic, and
lacking information about internal char­
acters it is almost impossible to distinguish
between spiriferoids, rhynchonelloids, zeil­
leriaceans, and terebratulaceans, all of which
may have smooth shells and more or less
sulcate brachial valves. The Cenozoic gen­
era, Dallithyris (terebratuloid) and Dallina
(long-looped dallinid), are close homeo­
morphs in external form.

Suborder TEREBRATULIDINA
Waagen, 1883

A diagnosis of this suborder is given in

the section on Main Divisions of the Tere­
bratulida (p. H730).

Superfamily DIELASMATACEA
Schuchert, 1913

[As defined by STEHLI in Paleozoic section, p. H754}

Family DIELASMATIDAE Schuchert,
1913

[As defined by STtHLI in Paleozoic section, p. H756]

Subfamily DlELASMATINAE Schuchert, 1913

[Didasma'inae SCHUCHERT, 1913, p. 402] [=Zugmayeridae
DAGIS, 1963, p. 171]

Small to medium-sized smooth forms
having centronellid loop in early growth
stages but later becoming short terebratuli­
form, with crural processes; pedicle collar
developed; beak ridges rounded. Septalial
plates uniting with hinge plates and bear­
ing crural bases and cardinal process; dor­
sal median septum present; with or with­
out dental plates. L.Carb.-U.Trias. [Pre­
Mesozoic forms included in section by
STEHLI, p. H756.]
Adygella DAGIS, 1959, p. 25 [·A. cllbanica; OD].

Shell small, valves biconvex, rounded-pentagonal,
anterior commissure plane to incipiently unipli­
cate; umbo short, curved, foramen small, beak
ridges obscure, permesothyridid. Loop about OJ
length of valve, with crural processes and slightly
arched transverse band; hinge plates fused; deep
septalium supported by short septum; inner socket
ridges scarcely distinguishable in section from
horizontal hinge plates; no cardinal process; den­
tal plates short, slightly diverging. ?M.Trias., U.
Trias., Eu.(E.Alps-Caucasus) -?N.Z.--FIG. 625,1;
626,2. • A. cllbanica, Nor., Causasus; 625,1a-d,
brach.v., lat. ant., ped.v. views, X 1 (Muir-Wood,
n); 626,2a-1I, transv. sees., X 1.5 (210).

Adygelloides DAGIS, 1959, p. 28 [·A.labensis; ODl·
Resembling Adygella externally and in short loop,
but differs in more tapering and incurved umbo,
and internally in longer dental plates, septalial
plates fused posteriorly only, and becoming sus­
pended free in dorsal umbonal cavity, dorsal sep­
tum lacking or very short, hinge plates in section
not fused, slightly concave ventrally and distin­
guishable from inner socket ridges. V.Trias.(Nor.),
Eu.(Caucasus).--FIG. 625,2; 626,1. ·A. laben­
sis; 625,2a-d, brach.v., lat., ant., ped.v. views,
X I (Muir-Wood, n); 626,1a-l, ser. transv. sees.,
XI (210).

Coenothyris DOUVILLE, 1879, p. 270 [·Terebrattt­
lites 1Itllgaris VON SCHLOTHEIM, 1820, p. 275; OD].
Medium-sized, suleo- to biconvex, with promi­
nent dorsal fold, anterior commissure uniplicate;
umbo erect to slightly incurved, beak ridges angu­
lar, telate, permesothyridid, symphytium exposed,
pedicle collar developed; shell surface commonly
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with radial color bands and rare capillae. Loop
terebratulid 0.3 length of valve, given off ventrally,
with long crural processes; cardinal process short,
bilobate; hinge plates ventrally concave in section,
supported by strong dorsal septum less than 0.5
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FIG. 626. Dielasmatidae (Dielasmatinae)
(p. H768).
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FIG. 627. Dielasmatidae (Dielasmatinae)
(p. H768-H769).

of valve length; crural bases prominent, demarcat­
ing rounded septalium; no dental plates. M.Trias.
(Muschelkalk) , Eu.-Asia.--FIG. 625,4; 627,1;
628,1. 0c. vulgaris (VON SCHLOTHEIM), Ger.; 625,
4, ant. view, XI (651); 627,1a-c, brach.v., lat.,
ped.v. views, XI (718); 628,1a·q, ser. transv.
secs., XU (651).

Rhaetina WAAGEN, 1882, p. 334 [OTerebratula
gregaria SUESS, 1854, p. 14; OD]. Small to me­
dium-sized, subpentagonal, biplicate, anterior
commissure sulciplicate; umbo suberect, deltidial
plates exposed, epithyridid. Loop centronellid in
early growth stages, later becoming terebratulid;
septal plates developed, dorsal septum low or ab­
sent; dental plates absent. U.Trias.( Rhaet.}, Eu.
(Austria - E. Alps-USSR-Caucasus). -- FIG. 625,
5a-c. OR. gregaria (SUESS), E.Alps; 5a-c, brach.v.,
lat., ant. views, XI (791).--FIG. 627,2; 629,1.
R. sp., USSR(Caucasus); 627,2a-c, immature, ad­
vanced immature, and adult loops, X2 (791);
629,1a-u, ser. transv. secs., of immature form,
X3 (210).

Zugmayeria WAAGEN, 1882, p. 334 [OTerebratula
rhaetica ZUGMA YER, 1880, p. 13; OD]. Small,
biconvex, elongate, anterior commissure plane or
incipiently uniplicate; growth lines prominent;
umbo tapering, suberect, beak ridges obscure. Loop
short, terebratulid, about 0.3 length of brachial
valve; crural processes developed; no dorsal sep­
tum; dental plates present. U.Trias.( Rhaet.} , Eu.
(E. Alps). -- FIG. 625,3; 627,3. oZ. rhaetica
(ZUGMAYER); 625,3a-c, brach.v., lat., ant. views,
X2; 625,3d, loop, X3; 627,3, transv. sec., X3
(all 904).
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FIG. 628. Dielasmatidae (Dielasmatinae) (p. H769).

Subfamily NUCLEATULINAE Muir-Wood,
n.subfam.

Loop centronellid or ringlike, crural proc­
esses, dental plates and dorsal median sep­
tum present or absent; brachial valve deep-

ly sulcate. V.Trias., ?L.Jur.(Lias.}.
Nucleatula BITTNER, 1888, p. 126 [·Rhynchonella

retrocita SUESS, 1855, p. 29; SD HALL & CLARKE,
1894, p. 858]. Small, concavo-convex, anterior
commissure sulcate; umbo acute, incurved, beak
ridges ill-defined. Loop barely more than 0.5
length of valve. Free vertical longitudinally ridged
and fimbriated median plate projecting beyond
loop; crural processes developed; no dorsal sep­
tum or ?dental plates; ?punctate in external shell
layers only. U.Trias.(Nor.), Eu.(Austria-Alps).
--FIG. 630,2. ·N. retrocita (SUESS); Za-d,
brach.v., lat., ant., ped.v. views, X2 (76); Ze,t,
loop, X 1.5 (75).

Dinarella BITTNER, 1892, p. 24 [·D. haueri; OD].
Small, valves slightly convex, brachial valve with
anterior sulcus, pedicle valve with corresponding
fold and linguiform extension, anterior commis­
sure sulcate; umbo acute, foramen small, beak
ridges angular. Loop short, centronellid, descend·
ing branching uniting with median plate free of
valve floor, dorsal median septum short, free of
loop; dental plates weak; ?punctate in external
shell layers only. U.Trias.(Nor.), Eu.(Bosnia-E.
Alps).--FIG. 630,3. ·D. haueri, 3a-d, brach.v.,
lat., ant., ped.v. views, X2; 3e, loop, X2 (77).

Propygope BITTNER, 1890, p. 210 [·Terebratula
(Propygope) hagar; OD]. Small, aulacothyridid,
brachial valve with broad sulcus and long taper·
ing linguiform extension, anterior commissure
sulcate; umbo suberect, foramen small, beak
ridges ill-defined. Loop almost ringlike, about
0.3 valve length; dorsal septum strong, less than
0.5 valve length; dental plates lacking. U.Trias.
(Carn.-Nor.), Eu.(E.Alps-Austria-Yugosl.); ?Lias.,
Eu.--FIG. 630,1. ·P. hagar (BITTNER), E.Alps;
la-d, brach.v., lat., ant., ped.v. views, X2; Ie,
loop, X2 (76).

Subfamily JUVAVELUNAE Bittner, 1896
[nom. correct. MUIR-WOOD, herein (pro Juvavellinen BITTNER,

1896. p. 132)1
Shell biconvex, smooth, loop centronellid

or ringlike, no crural processes, dental plates
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FIG. 629. Dielasmatidae (Dielasmatinae) (p. H769).
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3e

FIG. 630. Dielasmatida~ (Nuc1~atulina~) (p. H770).

and dorsal median septum present in some
genera. V.Trias.
Juvavella BITTNER, 1888, p. 127 [oJ. suusi; 00).
Small, valv~s biconv~x, subtrigonal, shallow v~n­

Iral sulcus, ant~rior commissur~ normally plan~ or
incipi~ntly uniplicate. Loop centronellid, about
0.25 valv~ length, with short median plate pro­
jecting posteriorly, no crural processes; dorsal sep­
tum and dental plates lacking. V.Trias.(Nor.),
C.Eu.--FIG. 631,4. oJ. suessi; 4a-d, brach.v.,
lat., ant., ped.v. views, X 1.5 (76); 4e,j, brach.
loop, X 1.5 (75).

Aspidothyris DIENER, 1908, p. 58 [OA. kraUti; 00).
Small, valv~s moderately convex, anterior com­
missure plane or incipiently uniplicate; umbo
strongly incurved, almost concealing deltidial
plat~s, oth~r beak characters unknown. Loop cen­
tron~lIiform, with long median plate ~xtending

dorsally, dorsal septum about 0.3 length of valv~,

not supporting loop; septal plates developed, den­
tal plates strong. V.Trias.( Carn.), Asia(Hima­
layas).--FIG. 631,3. °A. kraUti; 3a-c, brach.v.,

lat., ant. views, X1.5; 3d,e, loop, XI.5, X3
(258).

Cubanothyris DAGIS, 1959, p. 35 [OC. elegans;

5b

4f

FIG. 631. Didasmatidae (JuvaveJlinae) (1-4),
(Subfamily Unc~rtain) (5) (p. H77I-H772).
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FIG. 632. Dielasmatidae (Juvavellinae)
(p. H771-H772).

OD]. Biconvex, valves without median sulci,
anterior commissure plane. Loop with median
centronellid plate extending ventrally; dorsal me­
dian septum present, deep septalium; no dental
plates. U.Trias.(Nor.), Eu.(NW.Caucasus).-­
FIG. 631,1; 632,1. ·C. elegans; 631,la-d, brach.v.,
lat., ant., ped.v. views of holotype, X I; 632,la-y,
ser. transv. secs., XI (210).

Juvavellina BITTNER, 1896, p. 132 [·P. kittli; OD
(M) ]. Differs from Juvavella in greater length of
loop, which equals half length of valve, and in
incipient sulcation of anterior commissure. U.
Trias.(Nor.), Eu.(E.Alps).

Wittenburgella DAGIS, 1959, p. 30 [·W. minuta;
OD]. Small, valves biconvex, subpentagonal, an­
terior commissure incipiently sulcate; umbo short,
curved, in contact with brachial valve, meso­
thyridid. Loop centronelliform, half of valve
length, with high median plate extending dorso­
ventrally; no dorsal septum or dental plates,
hinge plates divided, concave ventrally, becoming
U-shaped. U.Trias.(Nor.), Eu.(NW.Caucasus).
--FIG. 631,2; 632,2. ·W. minuta; 631,2a-d,

holotype, brach.v., lat., ant., ped.v. views of holo­
type, X2; 632,2a-p, ser. secs., X2 (210).

Subfamily UNCERTAIN
Cruratula BITTNER, 1890, p. 66 [.Waldheimia fII­

dora LAUBE, 1866, p. 8; OD]. Medium-sized, with
broad dorsal median sulcus, anterior commissure
gently sulcate; umbo produced, slightly incurved,
beak ridges obscure, permesothyridid. Loop im­
perfectly known, ?short; dorsal septum strong,
0.5 of valve length; dental plates absent or fused
with thickened shell wall. Shell surface ?papillate
or perforate. M.Trias.-U.Trias., Eu.(E.Alps)-Asia
(Himalayas).--FIG. 631,5. ·C. eudora (LAUBE),
E.Alps; 5a-d, brach.v. ext., lat., ant., ped.v. views,
XI; 5e, incomplete loop, X I (76).

Pseudokingena BOSE & SCHLOSSER, 1900, p. 177
[·Terebratulina deslongchampsi DAVIDSON, 1850,
p. 450; OD]. Small, rounded or quadrate, valves
unequally convex, some brachial valves with
shallow sulcus, anterior commissure plane or
slightly waved; umbo short, palintrope well de­
fined, beak ridges hypothyridid. Deltidial plates
narrow, disjunct, pedicle collar present; shell sur­
face granular, with 2 sizes of tubercles; inner
shell surface capillate, especially around margin;
loop short, centronellid, given off from socket
ridges, about half of valve length, with short
median plate, and crural processes; dorsal septum
low, short; hinge plates fused, wide, gently con­
cave ventrally, with median elevation; dental
plates absent. L.Jur.(M.Lias.-U.Lias.), Eu.(Eng.­
Fr.-Italy). -- FIG. 633,1. ·P. deslongchampsi
(DAVIDSON), M.Lias., Fr.; la, brach.v. ext., X4;
Ib,c, brach.v. lat., ant. views, X2; 1d, ped.v.

lb

10
Pseudokingeno

FIG. 633. Dielasmatidae (Subfamily Uncertain)
(p. H772-H773).
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int., X2; I~. brach.v. into and loop, X4; If. orna­
ment, enlarged (227).

Superfamily TEREBRATULACEA
Gray, 1840

[120m. 'fansl. SCHUCHEIlT & LEVENE, 1929, p. 22 (tX Tere­
bratulidae GRAY, 1840, p. 143) (non WAAGIN, 1883, as sub·

order) ]

Cardinal process and outer hinge plates
commonly developed, inner hinge plates in
some genera, or hinge plates absent; dental
and septalial plates rarely developed ex­
cept in early forms; adult lophophore trocho­
lophous, schizolophous, spirolophous, sub­
plectolophous or plectolophous. V.Trias.­
Rec.
Family ORTHOTOMIDAE Muir-Wood,

1936
[Orthotomidae MUIR-WOOD, 1936, p. 224]

Small shells having short terebratulid loop,
dental plates absent; adult shells hypothy­
ridid, with triangular delthyrium bordered
by jugate deltidial plates below tapering,
acute umbo; shell rarely capillate. L.Jur.
(MLias.).
Orthotoma QUENSTEDT, 1869, p. 315 [·T~r~bratula

h~yuana QUENSTEDT, 1869, p. 315 (non DUNKER,
1847) =Orthotoma spinati RAU, 1905, p. 54;
SD S. S. BUCKMAN, 1918, p. 96] [=Orthoid~a

FRIREN, 1876, p. 1 (type, O.liasina)]. Small, valves
biconvex, becoming sulco-convex, anterior com­
missure rectimarginate to sulcate; umbo suberect
to incurved, beak ridges angular, defining palin­
trope. Loop 0.3 length of valve, with low arched
transverse band; cardinal process minute, project­
ing vertically as 2 small ears; hinge plates in
transverse section, ventrally convex, dorsally in­
clined, tapering, not differentiated from inner
socket ridges; adductor scars trigonal. L./ur.(M.
Lias.), Eu. (Fr.-Ger.).--FIG. 634,Ia-d. ·0.
spinati. RAU, Lias., Ger. (Wiirttemberg); la-c.
brach.v., lat., ant. views, X4; Id. loop, X2.5
(578).--FIG. 634,le-q. O. qu~nsudti. M.Lias.,
Ger.; I~. umbonal region, X2.5; If. internal mold
with dorsal adductor scars, X2.5; Ig-q. ser. transv.
sees. at 0.1-0.3 mm. intervals, X5 (578).

Family TEREBRATULIDAE Gray, 1840
[Terebratulidae GRAY, 1840, p. 143]

Valves smooth or with growth lamellae,
semiplicate or part capillate; loop tere­
bratulid, crural processes not united to form
ringlike loop, outer hinge plates present, and
inner hinge plates also in some genera; dor­
sal median septum and dental plates ab­
sent; lophophore plectolophous and filament
spicules present in some Recent genera.
V.Trias.-Rec.

If

FIG. 634. Orthotomidae (p. H773).

Subfamily TEREBRATULINAE Gray, 1840
[nom. 'ransi. WAAGIN, 1883, p. 330 (~% Terebratulidae GRAY,

1840, p. 143)] [=Gryphinae SAHNI, 1929, p. 8]

Small to large biconvex shells, or with
brachial valve flat or concave, or rarely more
convex than pedicle valve; smooth or partly
capillate; anterior commissure normally
plane, uniplicate or biplicate, rarely sulcate;
beak ridges usually obscure, foramen meso­
thyridid to epithyridid. [Classification un­
der review.] V.Trias.-Rec.
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FIG. 635. Terebratulidae (Terebratulinae) (p. H775-H777).
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40
Chorltonithyris

FIG. 636. Terebratulidae (Terebratulinae) (p. H777).

H775

Terebratula MULLER, 1776, p. 249 [.Anomia tere­
bratt41a LINNE, 1758, p. 703; SD LAMARCK, 1799,
p. 89]. Medium-sized to large, valves biconvex,
anteriorly biplicate, anterior commissure uniplicate
to su1ciplicate; umbo short, massive, suberect to
incurved, foramen mesothyridid to permesothy­
ridid, symphytium narrow, commonly concealed,

pedicle collar developed; shell smooth but growth
lines prominent. Loop broadly triangular, about
0.25 to 0.33 of valve length, with narrow-rib­
boned, arched, and medianly flattened transverse
band, crural bases extending along edge of outer
hinge plates, no inner hinge plates, crural processes
long, tapering, cardinal process rounded, pos-
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FIG. 637. Terebratulidae (Terebratulinae) (p. H777).

teriorly flattened boss, hinge plates concave, sep­
arated from prominent socket ridges by deep
sulcus, rare short median septum; hinge teeth
with swollen bases and posteriorly sulcate.
[Anomia terebratula LINNE was not one of the
species listed by MULLER in 1776, but was sub­
sequently designated as type-species by LAMARCK
in 1799. This case, as interpreted by BUCKMAN
(1907) should be put to the ICZN for ratification.]
Mio.-Plio., Eu.--FIG. 635,la-c. ·T. terebratula
(LINNE), Plio. (Asti.), Italy(Rome); la-c, brach.
v., lat., ant. views, X 1.5 (696).--FIG. 635,
]dog. T. ampulla BROCCHI, Plio., Italy; ld,e,
brach.v. int., lat. view of loop, XO.9, Xl.5; lf,g,
brach.v. and lat. views, XO.8 (696).

Abyssothyris THOMSON, 1927, p. 190, emend. MUIR­
WOOD, 1960, p. 521 [·Terebratula wyvillei DAvID­
SON, 1878, p. 436; OD]. Small, thin, trilobate,

dorsal valve anteriorly sulcate, pedicle valve cari­
nate, anterior commissure ventrally uniplicate
(sulcate); shell smooth except for growth lines;
umbo short, slightly incurved, epithyridid, sym­
phytium narrow, pedicle collar developed. Loop
terebratulid, crura subparallel, crural processes
short, blunt, transverse band broad, slightly arched,
cardinal process transversely elongate, ridged, outer
hinge plates depressed, bounded by elevated socket
ridges, no inner hinge plates; lophophore plecto­
lophous with small median coil. [THOMSON (1927)
confused the terebratulid genus Abyssothyris with
the rhynchonellid genus Neorhynchia in his orig­
inal diagnosis. Subsequently Abyssothyris was
redefined and two homeomorphs disentangled by
MUIR-WOOD (1960).] V.Mio. or L.Plio., Fiji I.;
Plio., Eu.(ltaly); Rec., Pac.O. (off S.Australia-N.
Guinea-Galapagos I.-Chile).--FIG. 635,2. ·A.
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wyvillei (DAVIDSON), Rec., off S. Australia; 2a-c,
brach.v., lat., ant. views of lectotype, X3.l; 2d,e,
Rec., off Chile, brach.v. into with loop, ped.v.
int., X3.l (585).

Avonothyris S. S. BUCKMAN, 1918, p. 102 [·A. pli­
catina; 00]. Small to medium-sized, biconvex,
some sulcocarinate posteriorly, anterior commissure
rectimarginate to episulcate; shell surface rarely
capillate, growth lines numerous; umbo short,
suberect, epithyridid; symphytium narrow, pedicle
collar developed. Cardinal process low, lobate
with or without posterior umbonal cavity, hinge
plates in section dorsally deflected and ventrally
concave, tapering, becoming V-shaped; adductor
scars narrow, subparallel. M.Jur.( Bathon.), Eu.
(Eng.-Fr.).--FIG. 636,3; 637,2. •A. plicatina,
Bradford, Eng. (Wilts.); 636,3a,b, brach.v., lat.,
XJ.25, 3c, ant. view of holotype, Xl.5; 637, 2a-n,
transv. sees., X 1.8 (136).

Bihenithyris MUIR-WOOD, 1935, p. 110 [·B. bar­
ringtani; 00]. Medium-sized, biconvex, anterior
commissure sulciplicate to episulcate; umbo mas­
sive, suberect to incurved, concealing symphytium,
epithyridid, pedicle collar developed. Loop short,
less than half of valve length; cardinal process
short, broad, medianly depressed; no posterior
umbonal cavity; hinge plates and inner socket
ridges in section posteriorly thickened, gently con­
cave, becoming V-shaped, tapering; dorsal ad­
ductor scars posteriorly threadlike, rapidly ex­
panding and diverging. V.Jur.( Callav.) , Afr.
(Somaliland)-Asia(Arabia).--FIG. 636,2; 638,1.
·B. barringtani, Somaliland (Madashon); 636,2a-c,
brach.v., lat., ant. views of holotype, X 1.25; 636,
2d, int. mold of paratype with adductor scars,
X 1.25; 638,la-r, ser. transv. sees., X 1.25 (577).

Cererithyris S. S. BUCKMAN, 1918, p. 109 [·Tere­
bratula intermedia J. SOWERBY, 1813, p. 48; 00]
[=Cererithyris BUCKMAN, 1914, p. 2 (nom.
llud.)]. Medium-sized, sulco- to plano- to bicon­
vex, anterior commissure rectimarginate to uni­
plicate or sulciplicate; umbo short, stout, fora­
men marginate to labiate, epithyridid, symphytium
well exposed. Loop half of valve length, trans­
verse band with high arch; cardinal process low,
short; no posterior umbonal cavity; hinge plates
in transverse section not well demarcated from
~ong inner socket ridges, ventrally concave, taper­
Ing, becoming V-shaped to V-shaped; adductors
long, widely divergent. M.Jur.( Bathon.), Eu.-­
FIG. 636,1; 637,1. ·C. intermedia 0. SOWERBY),
Eng.; 636,la-c, brach.v., lat., ant. views of lecto­
type, X1.25; 637,la-h, ser. transv. sees., X 1.8
(136).

Charltonithyris S. S. BUCKMAN, 1918, p. 106
[·Terebratula uptani S. S. BUCKMAN, 1895, p.
455; 00] [=Charltonithyris BUCKMAN, 1915, p.
78 (nom. nud.)]. Medium-sized to large, round­
ed, plano- to moderately biconvex, anterior com­
m~ssure rectimarginate to uniplicate, rarely sulci­
phcate; umbo incurved, slightly carinate, foramen

FIG. 638. Terebratulidae (Terebratulinae)
(p. H777).

large, beak ridges strong, laterally extended, per­
mesothyridid, symphytium exposed. Loop with
highly arched, medianly horizontal, transverse
band; cardinal process low, short; hinge plates in
section dorsally deflected, distinguishable from in­
ner socket ridges, tapering, V-shaped, crural bases
virgate, keeled; adductor scars diverging, taper­
ing posteriorly. M.Jur.( L.-M. Inferior Oolite), Eu.
(Eng.).--FIG. 636,4; 637,3. ·C. uptoni (BUCK­
MAN), M.Inf.Ool.• Eng.(Glos.); 636,4a-c, brach.v.,
lat., ant. views of paratype, X 1.25; 637,3a-h,
ser. transv. sees., X 1.8 (127).

Cnismatocentrum DALL, 1920 (1921), p. 321
[·Terebratula (Liothyris) sakhalinensis OALL,
1908, p. 28; 00]. Medium-sized, stout, biconvex,
anterior commissure uniplicate, umbo stout, slight­
ly incurved, symphytium exposed, foramen en­
tire, epithyridid, pedicle collar with short septum;
surface smooth or anteriorly capillate, with promi­
nent growth lines. Loop very wide, slender, al­
most flattened, transverse band in same plane as
loop, attached to wall of valve for some distance;
crural processes short; cardinal process small,
prominent; outer hinge plates narrow; dorsal
median septum low; lophophore plectolophous.
Rec., Asia(Sakhalin I.-Okhotsk Sea)-N.Am.(Alas­
ka).--FIG. 639,1. ·C. sakhalinensis (OALL), off
Sakhalin; 1a-d, brach.v., lat., ant., post. views of
holotype, XI (427).

Dallithyris MUIR-WOOD, 1959, p. 302 [·D. murrayi;
00]. Medium-sized to large, subtrigonal to sub­
pentagonal, pedicle valve more convex than
brachial; no median fold or sulcus, anterior com­
missure plane to uniplicate, lateral commissure
dorsally convex; umbo short massive, foramen
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FIG. 639. Terebratulidae (Terebratulinae) (p. H777-H778).

epithyridid, symphytium short; pedicle collar
short; shell surface smooth or with irregularly
developed striations. Loop narrow, transverse band
with broad ribbon having sharp median plica­
tion; crural bases extending along inner margins
of concave outer hinge plates; cardinal process
small transverse plate; inner socket ridges nar­
row, prominent, well demarcated from hinge
plates; mantle canals much branched, adductor
scars dendritic. ?U.Eoc., Eu.{Italy); Mia., S.Eu.;
Rec., Carib.-E.AtI.O.-Medit.-Ind.O.(off Maldive 1.­
Mauritius)-E. Pac. O.(off Japan).--FIG. 639,2.
-D. murrayi, Rec., Ind. O. (Maldive Is.); 2a-c,

brach.v., lat., ant. views of holotype, XI; 2d,~,

ped.v. int., brach.v. int., XI, X 2; 2/, attachment
by pedicle composed of separate strands, X3; 2g,
spicules of mantle, X25 (584).

Epithyris PHILLIPS, 1841, p. 55 [-T~r~bratu/a maxi/­
lata J. DE C. SOWER.BY, 1823, p. 52; SD BUCKMAN,

1906, p. 321] [non Epithyris KING, 1850, p. 146
(=Dielasma KING, 1859)]. Medium-sized to large,
valves plano- to biconvex, anterior commissure
plane to quadriplicate; umbo produced, becoming
incurved, beak ridges subangular, epithyridid In
adult, symphytium short, pedicle collar present.
Loop about half length of valve with high-arched
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FIG. 640. Terebratulidae (Terebratulinae) (p. H778-H780).

transverse band; cardinal process small, bilobed;
hinge plates in section scarcely demarcated from
inner socket ridges, ventrally convex, with slight
dorsal deflection, keeled; adductor scars elongate.
pear-shaped. M.JIII·.(Bathon.} , Eu.(Eng.-Fr.).-­
FIG. 640,2a-c; 641,2. ·E. maxillata (]. DE C.
SOWERBY), Fullers Earth Rock, Eng. (Somerset);
640,2a-c, brach.v., lat., ant. views of holotype,
X 1.2; 641,2a-j, sec. transv. secs., X1.25 (579).
--FIG. 640,2d. E. oxonica ARKELL, Gt. 001.,
Eng.; brach.v. into mold showing adductor scars,
X 1.2 (579).

Euidothyris S. S. BUCKMAN, 1918, p. 101 [·T~r~­

bratula ~uidu (broad form) BUCKMAN, 1886, p.
218 (=·E. ~xt~nsa BUCKMAN, 1918, p. 101); aD]
[=Euidothyris BUCKMAN, 1915, p. 78 (nom.
nud.)]. Medium-sized, valves sulcocarinate pos­
teriorly, becoming biconvex, anterior commissure

uniplicate to sulciplicate, umbo produced, laterally
constricted, beak ridges long, conspicuous, epithy­
ridid in adult. Loop about half of valve length;
cardinal process trilobed, short; umbonal cavity
present; hinge plates in transverse section well de­
marcated from inner socket ridges, V-shaped,
tapering, crural bases virgate; adductor scars di­
vergent. M. fur. (L. Inf~rior Oolitd, Eu. (Eng.­
Fr.).--FIG. 640, I; 641,/. ·E. ext~nsa BUCK­
MAN, Eng.; 640,/a-c, brach.v., lat., ant. views of
holotype, X 1.5, X 1.2, X 1.2; 640,Id, brach.v.
into mold of paratype showing adductor scars,
X 1.2; 641,Ia-g, sec. transv. sees., X1.25 (136).

Goniothyris S. S. BUCKMAN, 1918, p. 117 [·T~r~­

bratula gravida SZAJNOCHA, 1881, p. 74; aD]
[=Goniothyris BUCKMAN, 1914, p. 2 (nom.
nud)]. Medium-sized to large, trigonal, brachial
valve highly convex, pedicle valve flat to convex
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FIG. 641. Terebratulidae (Terebratulinae)
(p. H778-H779).

or carinate, anterior commissure plane, lateral
commissure dorsally curved; umbo very short,
foramen apical, epithyridid, beak ridges obscure,
symphytium narrow. Loop unknown; cardinal
process very small; hinge plates in section slightly
convex ventrally and deflected dorsally, keeled;
adductor scars almost parallel. M.lur.(M. Inferior
Oolite), Eu. (Eng.-Czech.-Aus. - Hung.) -- FIG.
640,3. G. douetensis (ROLLIER) (=G. gravida
DAVIDSON, 1884, and S. S. BUCKMAN, 1918, non
SZAJNOCHA, 1881), Blagdeni Zone, Eng.(Dorset);
3a-e, brach.v., lat., ant. views, X1.2 (136).

Gryphus MEGERLE VON MUHLFELD, 1811, p. 64
[·Anomia vitrea BORN, 1778, p. 104; OD (M)]
[not preocc. Gryphus BRISSON, 1760, not gen.]
[=Liothyris DOUVILLE, 1879, p. 265 (non CON­
RAD, 1875); Liothyrina OEHLERT in FISCHER, 1887,
p. 1316]. Small to medium-sized, circular to sub­
pentagonal, biconvex; anterior commissure plane
to incipiently uniplicate, lateral commissure ver­
tical; surface smooth, rare fine capillation on flanks
and numerous growth lines; umbo short, suberect
to incurved, epithyridid, symphytium almost con­
cealed, pedicle collar developed. Loop about 0.25
of valve length, descending branches slightly di­
verging, transverse band broad-ribboned, ven­
trally arched; crura very short, crural bases ex­
tending along inner margins of slightly concave
outer hinge plates, no inner hinge plates; cardinal
process small transverse plate, myophragm rare;
hinge teeth excavated by posteriorly placed socket,
spicules widely distributed, main mantle canals
almost straight, branching anteriorly, ?Eoe., Oligo.,
USA; Mio.-Plio., Sicily; Ree., Medit.-AtI.O.-­
FIG. 643,4. ·G. vitreus (BORN), Rec., Medit.; 4a-e,

brach.v., lat., ant. views, X 1.2; 4d, brach.v. int.,
X 1.2 (810).

Heimia HAAS, 1890, p. 87 [·Terebratula mayeri
CHOFFAT in HAAS, 1883, p. 254; OD]. Small to
large, valves plano- to incipiently sulco-convex or
carinate, anterior commissure sulcate or para­
plicate; umbo short, stout, slightly incurved, per­
mesothyridid, symphytium concealed, shell with
numerous growth lines or lamellae, and anteriorly
thickened. Loop unknown; cardinal process short,
prominent; umbonal cavity variably developed;
hinge plates in section well differentiated from
inner socket ridges, slightly concave ventrally,
clubbed, becoming thin, beveled, and rarely V­
shaped. M.lur.( Bajoe., Inferior Oolite), Eu. (Eng.­
Fr.-Switz.).--FIG. 642,1. ·H. mayeri (CHOF­
FAT), Switz.; la,b, brach.v., ant. views, Xl; le-e,
brach.v., lat., ant. views, Xl (376).

Hoicothyris S. S. BUCKMAN, 1918, p. 125 [·H.
angulata; OD] [=Holeothyris BUCKMAN, 1915,
p. 78 (nom. nud.)]. Small to medium-sized, sub­
pentagonal, valves moderately biconvex, with
continuous median dorsal furrow and ventral
fold or carination, anterior commissure sulcate to
paraplicate; umbo massive, short, symphytium
usually concealed, epithyridid; shell fully capillate.
Cardinal process short, bilobate, medianly de­
pressed; myophragm long; hinge plates in section
slightly demarcated from inner socket ridges,
slightly concave ventrally, clubbed; adductor scars
narrow, tapering posteriorly, widely divergent.
M.lur. (Bathon.), Asia (Burma). -- FIG. 642,2.
·H. angulata, Namyau F.; 2a-e, brach.v., lat.,
ant. views of holotype, showing capillation, X I;
2d, brach.v. into mold showing adductor scars,
Xl (94).

Jaisalmeria SAHNI & BHATNAGAR, 1958, p. 421 [.,.
taylori; OD] [=Iaisalmeria SAHNI, 1955, p. 187
(nom. nud.)]. Small to medium-sized, valves
moderately biconvex, anterior commissure plane
to uniplicate, to incipiently biplicate; umbo thin,
erect, foramen small, incomplete, beak ridges an­
gular, submesothyridid, deltidial plates disjunct;
ornament of fine capillae with intercalations. Loop
unknown; fine dorsal median septum; adductor
scars narrowly pear-shaped. U·lur.(?Portland.),
Asia(India-Pak.).--FIG. 642,3a-d. .,. taylori,
India; 3a-e, brach.v., ant., lat. views, Xl; 3d,
ped.v. ext., X2 (700).--FIG. 642,3e,f· I· de­
pressa SAHNI & BHATNAGAR, Pak. (Cutch); 3e,!,
brach.v., ped.v. views showing capillae, Xl
(700).

Juralina KYANSEP, 1961, p. 28 [.,. procerus; OD].
Medium-sized, pedicle valve much more con­
vex than brachial valve, anterior commissure
plane to uniplicate; umbo massive, produced and
projecting over brachial valve, beak ridges obscure,
mesothyridid, symphytium high, pedicle col~ar
present. Loop about 0.3 of valve length, WII.h
arched transverse band; cardinal process promI­
nent, medianly depressed; posterior umbonal cav-
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FIG. 642. Terebratulidae (Terebratulinae) (p. H780, H783-H784).
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FIG. 643. Terebratulidae (Terebratulinae) (p. H780. H783-H785).
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ity present; myophragm low; hinge plates in sec­
tion not well differentiated from inner socket
ridges, ventrally concave, becoming V-shaped,
tapering, commonly keeled; adductor scars
rounded·trigonal, threadlike posteriorly. V.Jur.
(Ox/ord.-Kimmeridg.) , W. Eu.• E. Eu. (Caucasus.
Crimea).--FIG. 642,4a,b; 644,1 . • J. procerus, L.
Kimmeridg., Crimea; 642,4a,b, brach.v., lat. views,
Xl; 644,1a-o, ser. transv. sees., Xl (496).-­
FIG. 642,4c-e. J. cotteaui (DOUVILLE), U.Jur.(U.
Oxford.), Fr.; 4c-e, brach.v., lat., ant. views, X I
(264).

Kutchithyris S. S. BUCKMAN, 1918, p. 113 [·Tere­
bratula acutiplicata KITCHIN, 1897, p. 9; OD)
[=Kutchithyris BUCKMAN, 1915, p. 78 (nom.
nud.)]. Medium-sized, valves unequally biconvex,
biplicate, anterior commissure uniplicate to sulci·
plicate; umbo short, incurved, obliquely truncate,
foramen large, circular, permesothyridid?, sym-

FIG. 645. Terebratulidae (Terebratulinae)
(p. H783-H784).
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FIG. 644. Terebratulidae (Terebratulinae)
(p. H780, H783·H784).
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phytium rarely seen; growth lines numerous, shell
rarely capillate. Loop about 0.3 of valve length,
crural processes long; cardinal process low, short;
no posterior umbonal cavity; hinge plates in sec­
tion not well demarcated from long inner socket
ridges, dorsally inclined, gently concave ven­
trally, clubbed to bladelike; adductor scars sharply
divergent, posteriorly threadlike. V.Jur.( Callov.} ,
Asia(India-Pak.). -- FIG. 642,5; 645,2. o.K.
acutiplicata (KITCHIN); 642,5a-d, brach.v., lat.,
ant., ped.v. views of lectotype (KITCHIN, 1897,
pI. 1, fig. la-d) (herein designated), XI; 642,5e,
brach.v. view showing adductor scars, Xl; 645,
2a-k, ser. transv. sees., X 1.3 (136).

Liothyrella THOMSON, 1916, p. 44 [·Terebratula uva
BRODERIP, 1883, p. 124; OD]. Small to large,
ovate, biconvex; anterior commissure plano- to
sulciplicate; umbo short, foramen epithyridid,
symphytium narrow, pedicle collar short; shell
surface smooth or finely capillate, growth lines
prominent. Loop short, broadly triangular, 0.3
length of valve, crural bases in contact with tri­
angular crural processes without any crura; de­
scending branches diverging, transverse band nar­
row-ribboned, slightly arched ventrally, crural
bases extending along margin of concave outer
hinge plates; cardinal process low, laterally ex­
tended plate; hinge teeth narrow with shallow
sulcus. Mio.-Plio., Italy·Alg.-N.Z.-Tasmania-S.Am.;
Rec., Arct.-E. Ad.-W. Ad.-S. Ind. O.-Pac.O.(off C.
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FIG. 646. Terebratulidae (Terebratulinae) (p. H785-H787).

Am.-S.Am.)-Antarctic.--FIG. 643,3. .L. lit/a
(BRODERIP), Rec., off Mexico; 3a-c, brach.
v., lat., ant. views of holotype, X 1.2; 3d,e, Rec.,
Falkland I.; brach.v. into with loop, ped.v. int.,
X J.2 (810).

Loboidothyris S. S. BUCKMAN, 1918, p. 112 [.L.
latot/alis; aD] [=Loboidothyris BUCKMAN, 1914,
p. 2 (nom. nud.)]. Medium-sized to large, bicon­
vex, anterior commissure uniplicate to sulciplicate;
umbo massive, short, foramen large, commonly
labiate, epithyridid, beak ridges inconspicuous,
symphytium hidden; valves rarely capillate an­
teriorly. Loop less than 0.5 of valve length; car­
dinal process low, short, lobate; no posterior urn­
bona! cavity; hinge plates in section almost hori­
zontal, well differentiated from socket ridges,
slightly concave ventrally, keeled; crural bases
virgate; adductor scars broad, tapering posteriorly,
slightly divergent. M.Jur.(Bajoc.), Eu.(Eng.-Fr.).
--FIG. 643,5a-c. • L. latot/alis, Eng. (Dorset);
5a-c, brach.v., lat., ant. views of ho!otype, X 1.2

(136).--FIG. 643,5d; 645,1. L. perot/alis 0. DE
C. SOWERBY, Fr.(Normandy); 643,5d, loop, XJ.2;
645,1a-i, ser. transv. sees., X 1.3 (136).

Lobothyris S. S. BUCKMAN, 1918, p. 107 [·Tere­
bratula punctata J. SOWERBY, 1813, p. 46; aD]
[=Lobothyris BUCKMAN, 1914, p. 2 (nom. nud.)].
Medium-sized, moderately biconvex, anterior com­
missure uniplicate, rarely sulciplicate; umbo sub­
erect to incurved, epithyridid, pedicle collar with
short septum, symphytium short. Loop about 0.3
length of valve; cardinal process small, trilobate;
no posterior umbonal cavity; hinge plates and in­
ner socket ridges in section slightly concave ven·
trally, clubbed, and gently inclined dorsally; ad­
ductor scars short, narrow, spatulate, diverging.
L.lur. (Lias.)-M.lur. (Bajoc.) , Eu.(Eng.-Fr.-Ger.­
Spain).--FIG. 642,6; 643,2; 644,2.•L. punctata
0. SOWERBY), L.Jur.(M.Lias.), Eng.; 642,6a, loop
(reconstr.), X 1.5; 642,6b, dorsal adductor muscle
scars, Xl; 643,2a-c, brach.v., lat., ant. views of
ho!otype, X 1.2; 644,2a-ab, ser. transv. sees., X 1.25
(576).© 2009 University of Kansas Paleontological Institute
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Lophrothyris S. S. BUCKMAN, 1918, p. 114 [*L.
lop/ws; aD] [=Lophrothyris BUCKMAN, 1914,
p. 2 (nom. nt/d.)]. Small to medium-sized, bi­
convex, trilobate, anterior commissure markedly
uniplicate, rarely sulciplicate; umbo short, sym­
phytium narrow, beak ridges angular, epithyridid.
Loop ?with median plication in transverse band;
cardinal process low, short; no umbonal cavity
posteriorly; hinge plates in transverse section well
demarcated from inner socket ridges, gently con­
cave ventrally, fine, tapering, developing slight
flange at late stage; adductor scars slightly di­
vergent. M.Jur.(Bajoc.), Eu.(Eng.-Fr.).--FIG.
643,1. *L. lophus, Eng.(Somerset); Ia-c, brach.v.,
lat. ant. views of holotype, X 1.2 (136).

Naradanithyris TOKUYAMA, 1958, p. 2 [*N. kuratai;
aD]. Small to medium-sized, ovate to penta­
gonal, biconvex, anterior commissure angularly
biplicate; umbo short, massive, suberect to in­
curved, in contact with brachial valve, foramen
large, rounded, symphytium short, usually con­
cealed, beak ridges obscure, ?mesothyridid or per­
mesothyridid, pedicle collar absent; shell rarely
capillate. Internal characters imperfectly known,
owing to distortion of shell; loop less than 0.5
of valve length; no median septum; cardinal proc­
ess short, wide; hinge plates in transverse section
dorsally inclined, thickened hammer-shaped, sep­
arated from inner socket ridges by shallow sulcus;
adductor scars subparallel, long. M.Jur.( Bajoc.­
Bathon.), Asia (Japan) ; V.Jur., Asia.--FIG. 646,
1. *N. kuratai, M.Jur., Japan; Ia-c, brach.v., lat.,
ant. views of holotype, XI (813).

Neumayrithyris TOKUYAMA, 1958, p. 120 [*N. tori­
nomensis; aD]. Medium-sized, biconvex, anterior
commissure incipiently uniplicate; umbo short,
massive, suberect to moderately incurved, beak
ridges rounded, permesothyridid. Cardinal proc­
ess short, medianly depressed; commonly with
posterior umbonal cavity; hinge plates in section
almost horizontal, scarcely distinguishable from
inner socket ridges, fine, tapering, crural bases
given off ventrally at angle to hinge plates; no
median septum. M.Jur., (Eu.); V.Jur.( L.Malm.) ,
Eu. (Crimea)-Asia (Japan).--FIG. 646,5; 647,1.
*N. torinosuensis, U.Jur., Japan; 646,5a-c, brach.v.,
lat., ant. views of holotype, X 1.5; 647,Ia-k, sel.
transv. sees., X2.4 (814).

Oleneothyris COOPER, 1942, p. 233 [*Terebratula
harlani MORTON, 1828, p. 73; aD]. Large, elon­
gate-oval, almost parallel-sided, biconvex; brachial
valve less convex than pedicle valve; anteriorly
biplicate, anterior commissure uniplicate to sulci­
plicate; umbo incurved, almost concealing narrow
symphytium, foramen large, mesothyridid to per­
mesothyridid; surface smooth except growth lines
and rare capillation. Loop about 0.3 of valve
length, with inverted V-shaped transverse band
ventrally directed; crural processes massive, tri­
angular, crural bases extending along margin of
concave outer hinge plates fr, ,ning prominent

lk

FIG. 647. Terebratulidae (Terebratulinae)
(p. H785).

ridge, no crura; hinge plates extended anteriorly
and joining descending branches of loop; cardinal
process large, inner socket ridges elevated. Eoc.,
USA (N.J.-Ala.-S. Cal.-Del.).--FIG. 648,1. *0.
harlani (MORTON), N.J.; Ia-c, brach.v., lat., ant.
views, X1.3; Jd,e, brach.v. into with loop and
lat. of same, XO.7; If,g, brach.v. into with car­
dinalia, ped.v. into with massive grooved teeth,
XO.7 (863).

Parathyridina SCHUCHERT & LEVENE, 1929, p. 121
[pro Parathyris DOUVILLE, 1916, p. 35 (non HUB­
NER, 1816)] [*Parathyris plicatoides DOUVILLE,
1916, p. 36; aD]. Small to medium-sized, valves
biconvex to spherical without prominent fold or
sulcus; anterior commissure uniplicate with super­
imposed alternating costation, costae few, broad,
near anterior margin only; umbo short, beak
ridges obscure, ?permesothyridid, symphytium
narrow. No dorsal median septum or dental plates,
loop presumed to be terebratulid, other internal
characters unknown. M.Jur.(Bajoc.), Afr.(Egypt).
--FIG. 646,4. *P. plicatoides (DOUVILLE); 4a-c,
brach.v., ant., views, Xl (265).

Plectoconcha COOPER, 1942, p. 233 [*Rhynchonella
aequiplicata GABB, 1864, p. 35; ?D]. Sm~ll to
medium-sized, subglobose, antenor commIssure
incipiently uniplicate, with superimposed alter­
nating multiplication; costae regular, rounded on
anterior half of shell; umbo large, incurved, fora­
men labiate, permesothyridid, deltidial plates not
exposed, pedicle collar present. Loop with widely
divergent descending lamellae, transverse band
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slightly arched, crural bases short, crural processes
at anterior end of hinge plates, hinge plates di­
vided. U.Trias. W.N.Am.(Nev.-Calif.). --- FIG.
646,2. -P. aequiplieata (GABB), Nev.; 2a-e, brach.
v., lat., ant. views, Xl (177) .

..

Ptyctothyris

Pseudoglossothyris S. S. BUCKMAN, 1901, p. 240
[-Terebratula eurllifrons DAVIDSON, 1878, p. 153
(non OPPEL, 1858, p. 423) (=Aulaeothyris leek­
hamptonensis ROLLJER, 1919, p. 347); SD MUlR­

WOOD, herein]. Medium-sized, valves plano- be-

I

FIG. 648. Terebratulidae (Terebratulinae) (p. H785-H787).
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coming increasingly sulco-convex, anterior com­
missure sulcate; umbo slightly incurved, foramen
telate in some, permesothyridid, symphytium ex­
posed, lamellose anteriorly and rarely striated.
Loop about 0.5 of shell length; cardinal process
large, prominent, lobate, medianly excavate; no
posterior umbonal cavity; hinge plates in transverse
section not demarcated from inner socket ridges,
almost horizontal, slightly concave ventrally,
clubbed, becoming V-shaped; adductor scars long,
divergent. M.lur.( Bajoc.} , Eu.(Eng.-Fr.) .--FIG.
648,2; 649,2. ·P. leckhamptonensis (ROLLlER),
Glos.; 648,2a-c, brach.v., lat., ant. views, X 1.3;
648,2d, brach.v. into mold showing adductor scars,
X1.3; 649,2a-i, ser. transv. secs., X 1.2 (136).

Ptyctothyris S. S. BUCKMAN, 1918, p. 101 [·Tere­
brafttla stephani DAVIDSON, 1877, p. 12; OD]
[=Ptyctothyris BUCKMAN, 1914, p. 2 ( nom.
nt/d.)]. Medium-sized, biconvex, biplicate, with
prominent median ventral fold, anterior commis­
sure rectimarginate to sulciplicate, umbo stout,
incurved, foramen large, epithyridid, symphytium
exposed. Loop about 0.3 of valve length; cardinal
process low; no umbonal cavity; hinge plates and
inner socket ridges in transverse section dorsally
inclined, ventrally concave, clubbed, becoming
broad V-shaped, tapering; adductor scars broad,
spatulate. M.lur.( Bajoc.-Bathon.} , Eu.(Eng.-Fr.).
FIG. 648,3. ·P. stephani (DAVIDSON), Bajoc., Eng.
(Dorset); 3a-c, brach.v., lat., ant. views, X 1.3
(136).

Rouillieria MAKRIDIN, 1960, p. 295 [·Terebratula
michalkowii FAHRENKOHL, 1856, p. 228; OD].
Large, subeircular to elongate-oval, biconvex, an­
terior commissure uniplicate to sulciplicate; umbo
short, in contact with brachial valve, foramen large,
beak ridges obscure. Cardinal process broad, lamel­
lar, dorsal septum fine, half valve length; ad­
ductor scars elongate pear-shaped, somewhat di­
vergent. Other internal characters unknown. U.lur.
(Volg.}-L.Cret.(L.Valangin.), Eu.--FIG. 646,3.
·R. michalkowii (FAHRENKOHL), L.Volg., VSSR;
3a,b, brach.v., lat. views, XI (294).

Rugithyris S. S. BUCKMAN, 1918, p. 127 [·Tere­
bratrtla subomalogaster BUCKMAN, 1901, p. 259;
OD] [=Rugithyris BUCKMAN, 1915, p. 79 (nom.
nud.)]. Medium-sized, valves sulco- to plano­
convex, anterior commissure rectimarginate, uni­
plicate or incipiently sulciplicate; umbo produced,
slightly incurved, beak ridges prominent, per­
mesothyridid, symphytium exposed; growth lam­
ellae numerous, commonly squamose and over­
lapping. Loop length unknown; cardinal process
short, lobate; no posterior umbonal cavity; hinge
plates in transverse section mallet-shaped, slightly
convex ventrally, rarely keeled; adductor scars
short, broad with inner margins parallel. M.lur.
(Bajoc.) , Eu.(Eng.).--FIG. 648,4; 649,1. ·R.
subomalogaster (BUCKMAN), Eng.(Dorset); 648,
4a-c, brach.v., lat., ant., views, X2; 649,1a-g, ser.
transv. secs., X 1.2 (136).

FIG. 649. Terebratulidae (Terebratulinae)
(p. H786-H787).

Somalithyris MUIR-WOOD, 1935, p. 124 [·S. mac­
fadyeni; OD]. Medium-sized, biconvex, anterior
commissure uniplicate to sulciplicate; umbo short,
suberect, symphytium concealed, foramen small,
beak ridges obscure, epithyridid, pedicle collar ab­
sent; shell rarely capillate. Loop with high-arched
transverse band; cardinal process short, bilobed,
with shallow umbonal cavity; hinge plates in trans­
verse section wide, not well demarcated from in­
ner socket ridges, concave ventrally and slightly
deflected dorsally, tapering; adductors narrow,
lenticular, diverging. U.lur.( Oxford.}, Afr.(Soma­
liland).--FIG. 650,1; 651,1. ·S. macfadyeni;
650,1a-c, brach.v., lat., ant. views of holotype,
X 1.3; 650,1d, adductor scars, X 1.3; 651,1a-n,
ser. transv. secs., XI (577).

Sphaeroidothyris S. S. BUCKMAN, 1918, p. 115 [·S.
globisphaeroidalis; OD] [=Sphaeroidothyris
BUCKMAN, 1914, p. 2 (nom. nud.)]. Small to
medium-sized, plano- to biconvex to sphaeroidal,
anterior commissure plane, slightly waved or uni­
plicate; umbo short, incurved, foramen small, beak
ridges obscure, epithyridid, symphytium not ex­
posed; growth lines few, prominent. Loop greater
than 0.5 length of valve; low septum present;
cardinal process prominent, lobate, medianly de­
pressed; hinge plates in transverse section differ­
entiated from inner socket ridges, dorsally in­
clined, ventrally concave with short V-shaped kink
(spoon-shaped); adductor scars spatulate, pos­
teriorly threadlike, not divergent. M.lur.( Bajoc.-
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" .. .r".. I'
Sphoeroidothyris

Somolithyris10

FIG. 650. Terebratulidae (Terebratulinae) (p. H787-H788).

Bathon.), Eu.(Eng.-Fr.-Ger.), ?U.Jur.--FIG. 650,
2; 651,2. ·S. globisphaeroidalis, V.Inferior Oolite,
Eng. (Somerset) ; 650,2a-c, brach.v., lat., ant.
views, X 1.3; 650,2d, dorsal view showing ad­
ductor scars of holotype (Dorset), X 2; 651 ,2a-q,
ser. transv. sees., X I (579).

Stiphrothyris S. S. BUCKMAN, 1918, p. 109 [·Tere­
bratula globata var. tumida DAVIDSON, 1878, p.
149; OD] [=Stiphrothyris BUCKMAN, 1915, p. 78
(nom. nud.)]. Medium-sized, concavo-convex, be­
coming biconvex to sphaeroidal, biplicate, plica­
tions strong, anterior commissure uniplicate to
sulciplicate; umbo short, obliquely truncated, in­
curved in later stages, symphytium usually ex­
posed, beak ridges obscure, permesothyridid to
epithyridid, foramen small. Cardinal process prom­
inent, bilobed with median depression; hinge
plates thickened, clubbed, slightly concave, scarce­
ly demarcated from inner socket ridges, becoming

v- or V-shaped; crural processes short, converg­
ing, virgate; adductor scars subparallel. M.Jur.
(Bajoc.), Eu.(Eng.).--FIG. 652,3; 653,1; 657,2.
·S. t/lmida (DAVIDSON), Glos.; 652,3a-c, brach.v.,
lat., ant. views, X 1.2; 653,la-h, ser. transv. sees.,
X 1.5; 657, 2, artificial internal mold showing ad·
ductor scars, X 1.2 (229).

Stroudithyris BUCKMAN, 1918, p. 111 [·Terebratula
pisolithica BUCKMAN, 1886, p. 41; OD] [=Stroud­
ithyris BUCKMAN, 1915, p. 78 (nom. nud.)]. Small
to medium-sized, valves moderately biconvex, bi­
plicate anteriorly, anterior commissure uniplicate
to sulciplicate; umbo short, incurved, beak ridges
obscure, epithyridid, symphytium short. Loop less
than half of valve length, transverse band highly
arched, medianly rounded; cardinal process low;
no umbonal cavity; hinge plates in transverse sec­
tion slightly demarcated from inner socket ridges,
concave, clubbed becoming V-shaped, tapering,
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slightly keeled; adductor scars narrow, tapering
posteriorly, slightly divergent. M.Jur.(Bajoc.), Eu.
(Eng.).--FIG. 652,1; 654,2. ·S. pisolithica
(BUCKMAN), Glos.; 652,1a-c, brach.v., lat., ant.
views of paratype, X 1.2; 654, 2, adductor muscle
scars of paratype (after Buckman); Xl (136).

Taurothyris KVANSEP, 1961, p. 27 [·T. alJundaensis;
OD). Large, moderately biconvex, elongate-oval
in outline, anterior commissure plane to incipient­
ly uniplicate; umbo small, tapering, suberect, sym­
phytium well exposed, beak ridges obscure; shell
capillate when decorticated. Loop short, triangu­
lar; crural bases given off ventrally; cardinal proc­
ess massive, bilobate, prominent; hinge plates and
inner socket ridges in section slightly deflected
ventrally and very slightly concave. V.Jur.( Ox-

Somolithyris
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Sphoeroidothyris

FIG. 651. Terebratulidae (Terebratulinae)
(p. H787·H788).

1a

Stroudithyris

FIG. 652. Terebratulidae (Terebratulinae)
(p. H788-H789, H792).

ford.), Eu.(Crimea).--FIG. 654,7; 655,2. ·T.
alJundaensis; 654,7a-c, brach.v., lat., ped.v. views,
Xl; 655,2a·h, ser. transv. sees., X1.3 (496).

Triadithyris (see p. H905).
Trichothyris S. S. BUCKMAN, 1918, p. 125 [·Dictyo­
thyris compressa KITCHIN, 1897, p. 28; OD)
[=Trichothyris BUCKMAN, 1915, p. 78 (nom.
nt/d.)). Small, valves biconvex, anterior commis-

:~o~'d-v::l
'- .. -''-~ .~~ \~
Id~ ~ '-J
~ ~t. \ / \ J

19'---/. .'--/lh
Stlph'Olhy,is

FIG. 653. Terebratulidae (Terebratulinae)
(p. H788).
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sure uniplicate to parasulcate; umbo short, stout,
obliquely truncate, foramen large, epithyridid,
deltidial plates discrete; shell finely capillate.

Loop and internal characters largely unknown;
adductor scars broad, inner edges of scars parallel.
V.Jur.( Callotl.}, Asia(Pak.).--FIG. 654,3. -T.

50

Wottonithyris

3f

FIG. 654. Terebratulidae (Terebratulinae) (p. H788-H793).
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FIG. 655. Terebratulidae (Terebratulinae)
(p. H789, H792-H793).

compressa (KITCHIN); 3a-d, brach.v., lat., ant.,
ped.v. views, XI; 3e, brach.v. into mold with ad­
ductor scars, X1.5; 31, ornament, X4.5 (136).

Tubithyris S. S. BUCKMAN, 1918, p. 115 ["Tere­
bratula wrighti DAVIDSON, 1855, p. 20] [Tubi­
thyris BUCKMAN, 1915, p. 78 (nom. nud.)]. Small
to medium-sized, biconvex to spheroidal, anterior
commissure uniplicate to sulciplicate; umbo mas­
sive, incurved, foramen tubular, telate in young,
permesothyridid, beak ridges subangular, sym­
phytium narrow, well exposed; growth lines
prominent. Loop about 0.5 of valve length; car­
dinal process bilobed, prominent, medianly de­
pressed; umbonal cavity present; hinge plates in
transverse section slightly demarcated from socket
ridges, inclined dorsally, gently concave to mark­
edly V-shaped or broad V-shaped; adductor scars
elongate-oval slightly divergent. M.Jur.( Baioc.­
Bathon.}, Eu.(Eng.-Fr.).--FIG. 654,5; 656,2.
"T. wrighti (DAVIDSON), Eng.(Glos.); 654,5a-c,
brach.v., lat., ant. views, X2; 656,2a-s, ser. transv.
sees., X 1.4 (579).

Turkmenithyris PROZOROVSKAIA, 1926, p. 108 ["T.
krimholzi; OD]. Medium-sized, biconvex, penta­
gonal, tapering strongly anteriorly, brachial valve
with median fold, pedicle valve with sulcus, an­
terior commissure markedly uniplicate, lateral
commissure deflected ventrally; umbo incurved,
usually concealing symphytium, mesothyridid,

H791

la""~'-'~
le~~~
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Wattonithyris

FIG. 656. Terebratulidae (Terebratulinae)
(p. H791-H792).
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Ie

lb
Wattonithyris

FIG. 657. Terebratulidae (Terebratulinae)
(p. H788, H792).

pedicle collar present; shell smooth with conspicu­
ous growth lines. Loop about 0.3 length of valve,
ribbon broad anteriorly; cardinal process broad,
bilobed; hinge plates in section tapering, concave
ventrally, becoming U-shaped to acutely V-shaped,
crural bases virgate. V.II/r.( Cal/av.) , Asia (W.
Turkoman).--FIG. 654,4; 656,3. °T. krimllO/zi;
654,4a-c, brach.v., lat., ant. views, Xl; 654,4d,
loop, Xl; 656,3a-g'; ser. transv. secs., XO.85
(649).

Uralclla MAKRIDIN, 1960, p. 295 [OT~r~brall//a

sll'Ogana{ii D'ORBIGNY, 1845, p. 483; OD]. Large,
elongate-oval, biconvex, anterior commissure plane;
umbo massive, foramen large, marginate, per­
mesothyridid. Cardinal process large, almost
quadrate in cross section, dorsal septum strong;
dorsal adductor scars narrow, elongate-triangular,
strongly converging; other internal characters un­
known. V.II/r.( L.Vo/g.), Eu.(USSR-S.Urals)-Asia
(E.Siberia) -Arctic.--FIG. 652,2. 0 V. slrogono{ii
(O'ORBIGNY), USSR; 2a,b, brach.v., lat., XO.6
(624).

Wauonithyris MUIR-WOOD, 1936, p. 91 [OW. wal­
lont-mis; OD]. Small to medium-sized; valves
suleo-convex to biconvex to biplicate, anterior com­
missure uniplicate to suleiplicate, or cpisuleate;
umbo rounded, suberect to incurved, beak ridges
rounded, permesothyridid, symphytium short,
pedicle collar not observed. Loop equal to or
greater than half length of brachial valve; car­
dinal process small, with shallow median suleus;
normally no posterior umbonal cavity; hinge plates
in section ventrally concave, clubbed, not de-

marcated from inner socket ridges; adductors sub­
crescentic, diverging. M.II/r.( Eathan.), Eu.(Eng.­
Fr.-Switz.).--FIG. 654,6; 656,1; 657,1. OW.
watlonensis, Eng. (Dorset) ; 654,6, brach.v. show­
ing dorsal adductor scars (ad), septum (s), Xl;
656,1a-j, ser. transv. sees., X 1.1; 657,1a-c, brach.
v., lat., ant. views, X 1.3 (579).

Weldonithyris MUIR-WOOD, 1952, p. 130 [OW.
U'ddan~nsis; OD]. Small to medium-sized, elon­
gate-oval, valves biconvex, anterior commissure
uniplicate to suleiplicate; umbo incurved in adult,
beak ridges indistinct, epithyridid, symphytium
commonly concealed by labiate foramen; growth

Musculino

20

2b
Sellithyris

FIG. 658. Terebratulidae (Sellithyridinae)
(p. H793, H795).
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FIG. 659. Terebratulidae (Sellithyridinae)
(p. H793, H795).
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Subfamily SELUTHYRIDINAE Muir·Wood,
n.subfam.

Pentagonal, smooth or partly capillate,
biplicate shells with low bilobate cardinal
process, loop short, broad with low arched
transverse band. L. Cret.-U. Cret.(Ceno­
man.).
Se11ithyris MIDDLEMISS, 1959, p. 113 ["'Terebratula
sella J. DE C. SOWERBY, 1823, p. 53; 00]. Small
to medium-sized, anterior commissure episulcate,
lateral commissure with angular deflection ven­
trally; shell partly capillate; umbo erect to sub­
erect, foramen marginate, mesothyridid to per·
mesothyridid; hinge plates in section ventrally
concave to broad V-shaped, tapering, virgate and
keeled in some. L.Cret.(Neocom.}-U.Cret.(Ceno­
man.), Eu.(Eng.-Fr.-Belg.-Ger.-Switz.). -- FIG.
658,2; 659,1. "'S. sella 0. DE C. SOWERBY), L.Cret.
(Apt.), Eng.; 658,2a-c, brach.v., lat., ant. views,
X 1.5; 659,la-j, ser. transv. sees., X 1.5 (558).

Musculina SCHUCHERT & LEVENE, 1929, p. 120
[pro Musculus QUENSTEDT, 1869, p. 4 (non RAF­
INESQUE, 1818)] ["'Terebratula acuta QUENSTEDT,
1869, p. 384; SO S. BUCKMAN, 1907, p. 530 (non
T. acuta J. SOWERBY, 1816, p. 115) (="'M. bien­
nensis MUIR-WOOD, n.sp., herein, syntypes figured
by QUENSTEDT, 1871 (651), pI. 48, figs. 70-74,
Neocom., Bielersee, Switz., as T erebratula acuta)].
Resembling Sellithyris externally but less penta­
gonal and having smaller dimensions, biplica­
tion developed at earlier stage, brachial valve
more convex posteriorly and flattening anteriorly,
lateral commissure without angular deflection;
shell surface less capillate; sharp beak ridges meso­
thyridid, larger symphytium bordered by ridges;
hinge plates in section rounded V-shaped, slightly
clubbed, crural bases virgate. L.Cret.(Neocom.},
Eu.(Switz.-'Spain) .--FIG. 658,1; 659,2. "'M.
biennensis MUIR-WOOD, Neocom., Switz.; 658,la-c,
brach.v., lat., ant. views, X2; 659,2a-i, ser.
transv. sees., X 1.5 (651).

?P1atythyris MIDDLEMISS, 1959, p. 109 ["'Po comp­
tonensis (=Terebratula moutoniana AUCTT., par­
tim); 00]. Medium-sized, elongate-oval, taper­
ing anteriorly, anterior commissure rectimarginate
to uniplicate, rarely sulcip1icate; beak short, sub­
erect, mesothyridid to permesothyridid, symphy-

lines numerous, few prominent lamellae. Loop
about 0.3 length of valve, high-arched, medianly
horizontal transverse band; cardinal process low,
short, medianly depressed; posterior umbonal cav­
ity present; hinge plates and inner socket ridges
in section slightly deflected dorsally, gently con­
cave, keeled; adductor scars slightly divergent, in­
creasing in width. M.Jur.(Bajoc.}, Eu.(Eng.).-­
FIG. 654,1; 655,1. "'W. weldonensis; 654,la-c,
brach.v., lat., ant. views of holotype, Xl; 654,1d,
dors. view of paratype showing lamellae, X 1.5 ;
655,la-m, ser. transv. sees., X 1.3 (582).
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FIG. 660. Terebratulidae (Rectithyridinae) (p. H79S-H797).
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Cyrtothyris MIDDLEMISS, 1959, p. 123 [-Tt:rt:braltlla
dt:prt:!sa var. cyrta WALKER, 1868, p. 404; 00).
Medium-sized to large, subcircular to subpenta­
gonal in outline, valves convex, with dorsal fold
anteriorly, anterior commissure rectimarginate to
markedly uniplicate, rarely sulciplicate; umbo
short, suberect, foramen large, circular to labiate,

tium very short. Cardinal process oval, Jaw, hir.~e 1b
plates in section horizontal, tapering, well de­
marcated from socket ridges, loop short narrow,
about 0.3 length of valve, with low-arched trans-
verse band; myophragm well developed. L.Crt:t.
(Apt.), Eu.(Eng.).--FIG. 658,3; 659,3. -P.
comptont:nsis; 658,3a-c, brach.v., lat., ant. views,
X1.5; 659,3a-h, ser. transv. secs., X1.5 (558).

2b

10

FIG. 662. Terebratulidae (Rectithyridinae)
(p. H795-H796).

.. '-

. -,
20

FIG. 661. Terebratulidae (Rectithyridinae)
(p. H795).

Subfamily RECTITHYRIDINAE Muir.Wood,
n.subfam.

Medium-sized to large, smooth, biconvex,
with numerous growth lines. Cardinal proc­
ess low oval plate, crural bases extending
near inner margins of hinge plates, or nar·
row inner hinge plates present, loop about
0.3 of valve length, broadly triangular, with
high arched transverse band. L.Cret.-U.Cret.
Rectithyris SAHNI, 1929, p. 9 [-Tt:rt:bratula dt:-

prt:ssa VALENCIENNES in LAMARCK, 1819, p. 249
(=T. nt:rllit:nsis D'ARCHIAC, 1847, p. 313); 00).
Large, anterior commissure rectimarginate to
uniplicate, rarely sulciplicate; umbo erect or
curved, foramen large, mesothyridid, symphytium
high; hinge plates in section dorsally deflected,
slightly concave ventrally, becoming V-shaped,
keeled, demarcated from long inner socket ridges
by shallow sulcus, transverse band of loop me­
dianly horizontal. U.Crt:t.(Ct:noman.), Eu.(Eng.­
Belg.-Ger.).--FIG. 660,2; 661,1. -R. dt:prt:ssa
(VALENCIENNES), Ger.; 660,2a-c, brach.v., lat.,
ant. views, Xl; 660,2d, loop, X3; 661,1a-j, ser.
transv. secs., X 1.5 (697).

© 2009 University of Kansas Paleontological Institute
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Terebratulidae (Rectithyridinae)
(p. H796-H797).

FIG. 665.

lines and rare capillae; umbo massive, short, fora­
men large, marginate, permesothyridid, symphy­
tium narrow, commonly concealed. Hinge plates
in section, well differentiated from socket ridges,
asymmetrically developed in some specimens, dor­
sally deflected, U-shaped, keeled, rarely with
slightly concave inner hinge plates. U.Cret.
(Senon.), Eu.(Eng.).--FIG. 660,3; 664,1,2. *N.
obesa SAHNI; 660,3a-c, brach.v., lat., ant. views,
Xl; 660,3d, loop, X3; 664,la-k, ser. transv. secs.,
X 1.5 (695); 664,2, transv. sec. showing inner
hinge plate, X 1.5 (75).

Praelongithyris MIDDLEMISS, 1959, p. 134 [*P. prae­
longiforma (=Terebratula praelonga AUCTT., par­
tim); OD]. Medium-sized to large, valves elon­
gate-oval with anterior margin truncate, anterior
commissure rectimarginate, sulciplicate only at
late stage; umbo massive, erect to suberect, fora·
men large, circular to slightly labiate, permeso­
thyridid; hinge plates in section ventrally concave,
becoming markedly V-shaped, clubbed, and an­
teriorly keeled. L.Cret.(Apt.}, Eu.(Eng.-?Ger.).
--FIG. 662,2. *P. praelongiforma, Eng.; 2a-c,
holotype, brach.v., lat., ant. views, Xl (558).

Rhombothyris MIDDLEMISS, 1959, p. 99 [*Tere­
bratula extensa MEYER, 1864, p. 252; OD]. Me·
dium-sized, elongate-oval, anterior commissure
rectimarginate to uniplicate, rarely biplicate; umbo

Brachiopoda-Articulata

~~.
ld~

FIG. 664. Terebratulidae (Rectithyridinae)
(p. H796).

FIG. 663. Terebratulidae (Rectithyridinae)
(p. H795-H796).

mesothyridid, symphytium narrow, exposed. Hinge
plates in section dorsally deflected, ventrally con­
cave, slightly clubbed, keeled. L.Cret.(Apt.}, Eu.
(Eng.-Ger.-Switz.).--FIG. 662,1. C. uniplicata
(WALKER), 1a-c, brach.v., lat., ant. views of holo­
type, Xl (558).--FIG. 663,1. *C. cyrta (WAL.
KER), Eng.; 1a-f, ser. transv. sees., X1.5 (558).

Neoliothyrina SAHNI, 1925, p. 375 [*Terebratula
obesa DAVIDSON, 1852, p. 53 (non J. DE C. SOWER­
BY, 1823, p. 54=N. obesa SAHNI, 1925, p. 375);
OD]. Large, anterior commissure plane to bi­
plicate (episulcate); valves with prominent growth

H796
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very short, suberect, truncated by circular or
transversely oval foramen, mesothyridid. Cardinal
process oval plate, prominent in some, hinge
plates concave in section, clubbed, well differen­
tiated from socket ridges. L.Cret.( Apt.}, Eu.
(Eng.).--FIG. 660,1; 665,1. OR. extensa (MEV­
ER); 660,la-d, brach.v., lat., ant., ped.v. views,
X 1.5; 665,la-g, ser. transv. sees., X 1.5 (558).

Subfamily GIBBITHYRIDINAE Muir-Wood,
n.subfam.

Shell smooth or with prominent growth

FtG. 666. Terebratulidae (Gibbithyridinae)
(p. H797-H799).

lamellae or rugae, and rare capillae. Teeth
small, sockets narrow, concealed beneath
fused socket ridges and hinge plates, cardi­
nal process low, transversely oval plate; loop
about 0.3 of valve length, given off dorsally.
U.Cret.(Cenoman.-Senon.).
Gibbithyris SAHNI, 1925, p. 372 [oG. gibba]

[=Kestonithyris SAHNI, 1925, p. 363 (type, K.
inflata)]. Medium-sized, biconvex, anterior com­
missure plane to biplicate; umbo incurved, sym­
phytium usually concealed, foramen minute,
epithyridid, beak ridges strong; hinge plates in
section ventrally convex or horizontal, with pend­
ent dorsally directed crural bases. U.Cret.( Ceno­
man.-Tllron.-Senon.}, Eu.--FIG. 666,la-e. G.

FIG. 667. Terebratulidae (Gibbithyridinae)
(p. H797-H799).

© 2009 University of Kansas Paleontological Institute



H798

Corneithyris

Id
J!

Ie

Brachiopoda-Articulata

2d

2f

FIG. 668. Terebratulidae (Carneithyridinae) (p. H799).

semiglobosa 0. SOWERBY), Cenoman., Eng.; 1a-c,
brach.v., lat., ant. views of holotype, XO.9; 1d,e,
loop and cardinalia, front and lat. views, X 1.8
(695).--FIG. 666,lf. G. pyramidalis SAHNI,
Senon., Eng.; ped.v. /lint cast with mantle canals,
XO.9 (695).--FIG. 667,3. G. SIIbrotunda 0.
SOWERBY), Turon., Eng.; 3a-g, ser. transv. sees.,
X 1.5 (695).

Concinnithyris SAHNI, 1929, p. II [·Terebratula
obesa J. DE C. SOWERBY, 1823, p. 54]. Medium­
sized, biconvex, anterior commissure plane to
uniplicate or incipiently biplicate (sulciplicate);
umbo much incurved, symphytium concealed, fora­
men usually large, epithyridid, beak ridges in­
distinct; crural bases given off dorsally, hinge
plates in section ventrally convex, and dorsally
de/lected, keeled. U.Cret.(Cenoman.-Ttlron.), Eu.
--FIG. 666,3a-c. ·C. obesa 0. DE C. SOWERBY),

Cenoman., Eng.; 3a-c, brach.v., lat., ant. views of
holotype, XO.6 (697).--FIG. 666,3d; 667,1. C.
subundata 0. SOWERBY), Turon., Eng.; 666,3d,
loop, X 1.8; 667,1a-h, ser. transv. sees., X 1.5
(697).

Ornatothyris SAHNI, 1929, p. 45 [·Terebratula slllei­
fera MORRIS, 1847, p. 254]. Small to medium-sized,
plano-convex to biconvex, anterior commissure
plane to uniplicate, rarely sulciplicate; ornament
of transverse rugae and rare capillae; umbo mas-

. sive, short, foramen large, circular to labiate, sym­
phytium exposed, beak ridges obscure; mantle
canals bifurcating anteriorly, hinge plates in sec­
tion not demarcated from long socket ridges, dor­
sally de/lected, keeled, crural bases given off
dorsally. U.Cret.(Cenoman-?Senon.), Eu.(Eng.).
--FIG. 666,2a-c; 667,2. ·0. mldfera (MORRIS),
Cenoman., Eng.; 666,2a-c, brach.v., lat., ant. views
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FIG. 670. Terebratulidae (Inopinatarculinae) (l),
(Subfamily Uncertain) (2) (p. H800).

. ..
..... :.:: :

IdInopinotorculo

trally curved, thickened, crural bases given off
ventrally. V.Cret.(Senon.}.--FIG. 668,Ia-c; 669,
1. C. carnea (J. SOWERBY), Senon., 668,Ia-c, brach.
v., lat., ant. views, Xl; 669,Ia-/, ser. transv. sees.,
X 1.5 (695).--FIG. 668,Id,e. C. subot'alis
SAHNI, Senon., Eng.; Id, card. process and loop,
X2; Ie, ant. view of loop, X2 (695).

Chatwinothyris SAHNI, 1925, p. 368 [*C. subcardi­
nalis; aD]. Externally like Carneithyris, but dif­
fers in having ill-defined beak ridges; socket ridges
and hinge plates thickened, fused and forming
prominent broad ridge with reduction in size of
cardinal process; hinge plates and socket ridges
in section ventrally convex, as in Carneithyris, but
more thickened posteriorly and more deflected
dorsally. V.Cret.( Senon.-Dan.), Eu.(Eng.-Denm.­
Belg.-Ger.).--FIG. 668,2a-e; 669,2. *C. sub­
cardinalis, Maastricht., Eng.; 668,2a-c, brach.v.,
lat., ant. views, X I; 668,2d,e, brach.v. into and
post. view of thickened cardinalia, X3; 669,2a-g,
ser. transv. sees., X 1.5 (695).--FIG. 668,2/. C.
ciplyensis SAHNI, Belg.; loop, X3 (695).

of holotype, XO.6; 667,2a-j, ser. transv. sees.,
XI.5 (695).--FIG. 666,2d-/. O. /atissima SAHNI,
Cenoman., Eng.; 2d, ped.v. view, XO.6; 2e. loop,
X 1.8; 2/, ped.v. into with bifurcated mantle canal
markings, XO.6 (695).

Subfamily CARNEITHYRIDINAE Muir.Wood,
n.subfam.

Smooth shells, broad, deep sockets, socket
ridges, crural bases and hinge plates tend­
ing to fuse in more or less prominent ridge,
cardinal process bulbous, lobate or reduced,
loop one-third length of valve, given off
ventrally. V.eret.(Senon.-Dan.).
Carneithyris SAHNI, 1925, p. 364 [*C. subpenta­
gona/is; aD] [=E//ipsothyris SAHNI, 1925, p.
371 (type, E. simi/is); Magnithyris SAHNI, 1925,
p. 367 (type, M. magna); Ornithothyris SAHNI,
1925, p. 374 (type, O. carinata); Piarothyris
SAHNI, 1925, p. 370 (type, P. rotunda); Pu/chri­
thyris SAHNI, 1925, p. 361 (type, P. graci/is)].
[These genera are considered to be variants of
Carneithyris and not distinct genera.] Small to
medium-sized, biconvex, anterior commissure recti­
marginate to incipiently uniplicate; umbo incurved,
foramen variable, commonly pinhole, beak ridges
angular, mesothyridid to permesothyridid. Cardi­
nal process large, bulbous, with 2 lateral knobs
and median ridge, hinge plates in section insep­
arable from socket ridges, dorsally deflected, ven-
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FIG. 669. Terebratulidae (Carneithyridinae)
(p. H799).

© 2009 University of Kansas Paleontological Institute



H800 Brachiopoda-Articulata

Striithyris

Id

FIG. 671. Terebratulidae (Subfamily Uncertain)
(p. H800).

Subfamily INOPINATARCULINAE Muir-Wood,
n.subfam.

Capillate and spinose forms with short,
wide, terebratulid loop; inner and outer
socket ridges and cardinal process present,
median septum and dental plates absent.
U.Cret.(Santon.}.
Inopinatarcula ELLIOTT, 1952, p. 2 [·Trigonosemus

aeanthodes R. ETHERIDGE, JR., 1913, p. 15; OD].
Medium-sized, thick, valves biconvex, with me­
dian fold and sulcus, anterior commissure uni­
plicate; ornament of capillae bearing fine spines,
growth lines few, prominent; umbo short, sub­
erect, foramen minute, permesothyridid, sym­
phytium triangular, transversely rugose; loop about
0.3 length of valve. V.Cret.( Santon.}, W. Au­
stralia.--FIG. 670,1. ·1. aeanthodes (R. ETHER­
IDGE); Ia,b, brach.v., ant. views, X2; Ie,d, loop,
young and adult, X4, X2.25 (281).

Subfamily UNCERTAIN
Striithyris MUIR-WOOD, 1935, p. 129 [·S. somalien­
sis; OD]. Medium-sized, biconvex, biplicate an­
teriorly, anterior commissure rectimarginate to
sulciplicate; umbo short, massive, suberect, beak
ridges obscure, epithyridid, symphytium short,
pedicle collar absent; whole shell finely costellate
with numerous intercalations. Loop with broad
ribbon and high-arched transverse band; cardinal

Cheniothyris

FIG. 672. Cheniothyrididae (p. H800-H801).

process low, medianly depressed, with posterior
umbonal cavity; hinge plates in section mallet­
like, becoming ventrally concave, tapering, not
well demarcated from inner socket ridges; ad­
ductor scars narrow spatulate, diverging. V.Jur.
(Oxford.), Afr.(Somaliland).--FIG. 670,2; 671,
1. ·S. somaliensis; 671,Ia-e, brach.v., lat., ant.
views, X1.3; 671,Id, adductor scars, XI.3; 670,
2a-q, ser. transv. sees., X 1.25 (577).

Family CHENIOTHYRIDIDAE
Muir-Wood, n. fam.

Short-looped forms without dental plates
or dorsal septum; shell folding ligate to bi­
lobate, each valve with median furrow, or­
nament of steplike squamose lamellae with
numerous papillae. M./ur.(U. Inferior
Oolite}.
Cheniothyris s. S. BUCKMAN, 1918, p. 128 [·Tere­

bratula morierei E. EUDES-DESLONGCHAMPS in
DAVIDSON, 1852, p. 256; OD] [=Cheniothyris
BUCKMAN, 1915, p. 79 (nom. nud.)]. Small, sub­
pentagonal to elongate, coarsely punctate, valves
moderately biconvex, anterior commissure recti­
marginate; umbo incurved, foramen large, beak

OQ,O{;;)Q
l::\f;0wQ
~~lg~lf"<..>

Cl1enlolhyns

FIG. 673. Cheniothyrididae (p. H800-H801).
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ridges angular, permesothyridid, symphytium
high. Loop about 0.3 length of valve; cardinal
process low, shoft, hinge plates in section thick,
squat, somewhat trigonal, ventrally directed and
concave. M.Jur.(U. Inferior Ooolite) , Eu. (Eng.­
Fr.).--FIG. 672,1; 673,1. ·C. morierei (EUDES­
DESLONGCHAMPS), 672,la-c, brach.v. lat., ant.
views, X2.7; 672,Id, Eng.(Dorset.); brach.v. into
mold, X2.7; 673, la-i, ser. transv. sees., X 1.4
(230).

Family DICTYOTHYRIDIDAE
Muir-Wood, n. fam.

Short looped forms without median sep­
tum or dental plates, shell folding plici­
ligate, with deep ventral sulcus bounded
by strong folds, and low dorsal median fold

a '0

,,6 ,~( ')

00'::;
ld~ 1f~............~...

FIG. 675. Dictyothyrididae (p. H801).

la Dictyothyris

FIG. 674. Dictyothyrididae (p. H801).

bounded by shallow furrows; ornament
longitudinal and transverse, reticulate, with
low nodes or spinules at point of intersec­
tion. M. fur. (Bathon.) - U. fur. (Oxford.­
?Kimmeridg.J.
Dictyothyris DOUVILLE, 1879, p. 267 [·Terebratu­
lites coarctatus PARKINSON, 1811, p. 229; OD].
Small to medium-sized, anterior commissure W­
shaped; umbo short, becoming incurved, foramen
large, permesothyridid, symphytium exposed in
some shells. Cardinal process prominent, bilobed,
medianly flattened; with posterior umbonal cav­
ity; hinge plates in section scarcely demarcated
from socket ridges, slightly convex ventrally, hori­
zontal or slightly deflected dorsally, crural bases
given off dorsally; adductor scars large, pear­
shaped; M.Jur. (Bathon.)-U.Jur. (Oxford.-?Kim­
meridg.), Eu.--FIG. 674,1; 675,1. ·D. coarctata
(PARKINSON), Bathon.(Bradford CI.), Eng.; 674,
la-c, brach.v., lat., ant. views, X 1.8; 675, 1a-h,
ser. transv. sees., X 1.5 (263).

Family TEGULITHYRIDIDAE
Muir-Wood, n.fam.

Shell folding ligate to pliciligate, with
sulcus in each valve and additional dorsal
median fold, antiplicate anterior commis­
sure, shell surface smooth or capillate, with
prominent growth lamellae. U.fur.(Callov.J.
Tegulithyris S. S. BUCKMAN, 1918, p. 123 [·Tere-
bratula bentleyi DAVIDSON, 1851, p. 58; OD]
[=Tegulithyris BUCKMAN, 1915, p. 78 (nom.
nud.)]. Medium-sized, biconvex to sulco-convex,
becoming sulcosulcate to pliciligate, dorsal sulcus
becoming median fold, and angular folds separat­
ing deep ventral sulcus from concave flanks, an­
terior commissure antiplicate; umbo massive, fora­
men large, beak ridges long, angular, permeso­
thyridid, symphytium well exposed; shell smooth
or rarely capillate, with prominent growth lines.
Loop with high-arched, medianly horizontal trans­
verse band; cardinal process short, massive, tri­
lobed; hinge plates in section short, keeled, nearly
horizontal. U.Jur.( Callotl.), Eu.(Eng.-Fr.-Ger.).
--FIG. 676,1; 677,1. ·T. bentleyi (DAVIDSON),
U.Cornbrash, Eng. (Bedfordsh.) ; 676,la-c, brach.
v., lat., ant., views, X 1.2; 677,la-i, ser. transv.
sees., Xl.5 (136).

Family PYGOPIDAE Muir-Wood,
n.fam.

Valves smooth, medium-sized to large,
convex, with dorsal median sulcus and
ventral fold posteriorly, usually developing
as 2 lateral lobes separate in young, but in
contact and fusing in adult and enclosing
median perforation, anterior commissure
plane, lateral commissure vertical or sig-
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FIG. 676. Tegulithyrididae (p. H801).

moid. Loop very short, with low arched
transverse band; no median septum or den­
tal plates; mantle canal markings well de­
fined, with several bifurcations. ?L./ur.
(Lias.), M./ur.-L.Cret.(Neocom.).
Pygope LINK, 1830, p. 451 [-Terebratula antinomia

CATULLO, 1827, p. 169 (pI. 5, fig. r) (=T. del­
toidea VALENCIENNES in LAMARCK, 1819, p. 250);
SO BUCKMAN, 1906, p. 445]. Shell rounded-tri­
gonal in outline, lateral commissure almost ver­
tical, perforation central, or valves imperforate.
V.fur.(Kimmeridg.}-L. Cret.(Neoeom.}, Eu.(Fr.­
Switz.).--FIG. 678,1. -P. deltoidea (VALEN­
CIENNES), L.Tithon., Fr.; 1a,b, brach.v., lat. views,
XO.6; Ie, ped.v. view showing imperfectly fused
lobes, XO.6 (128).

Antinomia CATULLO, 1851, p. 74 [-Terebratula
dilatata CATULLO, 1851, p. 75; SO BUCKMAN,
1906, p. 435]. Differs from Pygope in its smaller
and more posteriorly placed perforation, sigmoid
lateral commissure, and lateral flattening of valves.
V.fur. (Portland.}-L. Cret. (Neoeom.), Eu.-Arctic.
--FIG. 678,3; 679,3a,b. A. eatulloi (PICHT),
Portland., Italy(Tyrol); 678,3, ant. view, X 1.25;
679,3a,b, brach.v. into mold showing mantle canal
markings and post. median perforation, lat. view
showing commissure, XI (642).--FIG. 679,3e.
A. sp., Portland., Italy; long. sec. showing tube
lining perforation, X 1 (642).

Linguithyris S. S. BUCKMAN, 1918, p. 99 [-Tere­
bratula bifida ROTHPLETZ, 1886, p. 114]
[=Linguithyris BUCKMAN, 1914, p. 2 (nom.
nud.)]. Small, cordate, posteriorly biconvex, be­
coming sulco-convex, anterior commissure deeply
sukate medianly, lateral commissure slightly
curved; umbo incurved, beak ridges angular,
epithyridid, symphytium narrow. Loop about 0.25
of valve length, slightly arched, rounded, trans­
verse band; cardinal process low, short, lobate;

hinge plates in transverse section short, slightly
concave ventrally, tapering, well demarcated from
inner socket ridges; adductor scars short, diverg­
ent. M.fur. (Bajoe.), Eu. (Eng.-Ger.-Aus.-Italy).
FIG. 679,4a-e; 680,3. L. umbonata BUCKMAN, M.
Inferior Oolite, Eng.; 679,4a-e, brach.v., lat., ant.
views, X 2; 680,3a-i, ser. transv. sees., X 1.3
(Muir-Wood, n).--FIG. 679,4d. -L. bifida
(ROTHPLETZ), M. Inferior Oolite, Eng. (Dorset) ;
loop, Xl (136).

Nucleata QUENSTEDT, 1868, p. 25 [-N. eollina
(=Terebratulires nuc1eata VON SCHLOTHEIM, 1820,
p. 281); 00] [=Glossothyris DOUVILLE, 1879,
p. 267 (obj.)]. Small, valves concavo-convex, an­
terior commissure sulcate; umbo short, truncated
by large foramen, beak ridges obscure, epithyridid,
no symphytium. Loop very short, rounded, trans­
verse band not demarcated; cardinal process absent
or very short; hinge plates in transverse section
hardly demarcated from long inner socket ridges,
slightly concave ventrally; adductor scars short,
curved, converging. V.Jur.( Kimmeridg.-Portland.},
C.Eu.-S.Eu.--FIG. 679,1; 680,1. -N. nuc1eata
(SCHLOTHEIM), U. Jur. (gamma), Ger. (Bavaria);
679,la-e, brach.v., ped.v. with loop exposed, ant.,
views, X2; 679,ld, into mold showing dorsal ad­
ductor scars, X4; 680,la-g, ser. transv. sees.,
xU (136).

Pygites S. S. BUCKMAN, 1906, p. 449 [-Terebratula
diphyoides D'ORBIGNY, 1849, p. 87; 00]. Resemb­
ling Pygope but pedicle valve posteriorly with
sulcus in median fold, brachial valve with median
fold in sulcus, large central perforation in adult.
Cardinal process low; posterior umbonal cavity
developed; hinge plates in section dorsally de­
flected, slightly concave ventrally, tapering, not
well demarcated from long inner socket ridges.
L. Cret. (L. Neoeom.), Eu. (Fr.-Switz.)-N. Afr.-

Tegulilhyri,

FIG. 677. Tegulithyrididae (p. H801).
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Arctic.--FIG. 678,2; 679,2; 680,2. ·P. diphyoidu
(D'ORBIGNV), Berrias., Fr. (Ardeche) ; 678,2a-d,
brach.v., lat., ant., ped.v. views, showing large
median perforation, sulcus in ventral fold, and
fold in dorsal sulcus, X 1.25; 678,2~,f, ped.v. and
brach.v. into showing short loop, X1.25; 679,2a,
ped.v. into mold showing mantle canal markings,
X I; 679,2b, immature shell, ped.v. view, Xl; 679,
2e, long. sec. showing tube lining perforation, Xl;
680,2a-i, ser. transv. sees., X 1.3 (642).

Family DYSCOLIIDAE
Fischer & Oehlert, 1891

[Dyscoliidac FlSCHn I< OEHLnT, 1891, p. 23)

Brachial loop very short, with inconspicu­
ous crural processes and ventrally convex
transverse band; valves biconvex, with in­
curved lateral and anterior margin or flange
in each valve; shell surface smooth or capil­
late; lophophore in Recent genus a short

FIG. 678. Pygopidae (p. H802-H803).
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20
Pygites

FIG. 679. Pygopidae (p. H802-H803).

Linguithyris
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FIG. 680. Pygopidae (p. H802-H803).

subrectangular disc, concave ventrally, with
long centrifugal filaments, spicules abund­
antly developed. ?U.!ur., U.Cret.(Ceno­
man.)-Rec.
Dyscolia FISCHER & OEHLERT, 1890, p. 70 [-Y~r~­

bratulina wyvill~i DAVIDSON, 1878, p. 436; 00].
Shell thickened, medium-sized to large, sub­
trigonal; anterior commissure plane to incipiently
biplicate; surface smooth or capillate, growth
lines prominent; umbo short, foramen nearly api­
cal, epithyridid, symphytium almost concealed;
pedicle collar present. Four main mantle canals
in each valve, much branched; cardinal process
small, transverse, myophragm rarely present; hinge
plates divided, narrow. Plio., Eu. (Italy); Rec., Ind.
O.-E.Atl.O. (off Afr.-Spain) -Carib.--FIG. 681,1;
682,3a. -D. wyvill~i (DAVIDSON), Rec., Carib.; 681,
1a-c, brach.v., lat., ant. views of holotype, XI;
681,1 d, same, valves separated showing imperfect
loop and mantle canals, XI; 681,le, brach.v. into
with loop post., XI; 682,3a, brach.v. into with
lophophore, XI (642).--FIG. 682,3b. D. johan­
nisdavisi (ALCOCK), Rec., Ind.O.; brach.v. into
with loop, XI (299).

Moraviaturia SAHNI, 1960, p. 19 [-Y~r~bratula

Dyscolia

ld

\
Ie

FIG. 681. Dyscoliidae (p. H805).
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diphimorpha STOLlCZKA, 1872, p. 25; 00]. Shell
solid, medium-sized, subtrigonal, biconvex, with
anterior sulcation in brachial valve; anterior com­
missure plane, with incurved lateral and anterior
margin or flange in each valve; surface capillate,
with prominent, steplike, growth lamellae; umbo

2b

massive, slightly incurved, symphytium narrow,
foramen large, beak ridges obscure. Internal char­
acters unknown, probably dyscoliid. U.Cr~t.

(C~noman.), Asia(S.India).--FIG. 682,1. OM.
diphimorpha (STOLlCZKA); 1a-d, br'ach.v., lat.,
ped.v., ant. views of holotype, XI (784).

Woisiuthyrino

FIG. 682. Dvscoliidae (p. H805-H807l.
© 2009 University of Kansas Paleontological Institute
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FIG. 683. Dyscoliidae (p. H806-H807).

?Trigonithyris MUIR-WOOD, 1935, p. 131 [·T.
n'uduw~nsis; aD]. Medium-sized, trigonal, bi­
convex, anterior commissure plane; umbo short,
suberect, epithyridid, symphytium short, shell sur­
face smooth, pedicle collar absent. Loop very
short, 0.2 length of valve, ribbon narrow, crural
bases given off dorsally; cardinal process broad,
medianly depressed; with posterior umbonal cav­
ity; hinge plates in transverse section horizontal,
becoming very slightly convex ventrally, not differ­
entiated from inner socket ridges; adductor muscle
scars subparallel, narrow; teeth crenulated. V.fur.
(?Oxford.) , Afr.(Brit. Somaliland).--FIG. 682,
4; 683,1. ·T. n'uduw~nsis; 682,4a-j, ser. transv.
sees., X 1.25; 683,la-c, brach.v., lat., ant. views,
X 1.3; 683,ld, dors. adductor scars, X 1.3 (577).

Waisiuthyrina BEETS, 1943, p. 341 [·W. margin~­

plicata; aD]. Shell thick, medium-sized to large,
valves biconvex, with anterior and lateral flanges,
subcircular; anterior commissure almost plane;
surface smooth except for growth lines; umbo
short, erect, foramen mesothyridid or epithyridid,
symphytium narrow, pedicle collar absent. Loop
unknown, probably dyscoliid; cardinal process
transverse, bilobed, myophragm low; hinge teeth
small, grooved and articulating with socket ridges;
dorsal adductor scars, broad, spatulate, posteriorly
placed. V. Oligo. (?=Mio. - Plio.), Asia (E. Ind.­
Celebes).--FIG. 682,2. ·W. margin~plicata,

Celebes; 2a-d, brach.v., lat., ant., post. views of
holotype; 2~,f, ped.v. int., brach.v. into showing
Ranges and adductor scars, all Xl (291).

Family CANCELLOTHYRIDIDAE
Thomson, 1926

[nom. corrul. MUIJ..WOOO, herein (pro Cancellothyridac:.
nom. transl. MUIJ..WOOD, 19,55, p. 93 (ex Canccllothyrinac

THOMSON, 1926, p. 525)]

Valves capillate, brachial loop short, crural

processes may unite to form ringlike loop,
crural bases attached to socket ridges; hinge
plates and median septum only exceptional­
ly developed; adult lophophore spirolo­
phous, plectolophous, or subplectolophous.
?L.Jur.-?M.fur., U.Jur.-Rec.

Subfamily CANCELLOTHYRIDINAE Thomson,
1926

[nom. (orrul. MUnt·WOOD, hc:rdn (pro Cancdlothyrinae
THOMSON, 1926, p. 525)] [=Terebra'u1inae DALL, 1870,

p. 99 (pa"im)]

Valves biconvex, anterior commissure
plane to incipiently sulciplicate; crural proc­
esses fused in adult forming complete ring.
like loop; foramen hypothyridid, meso­
thyridid, or epithyridid; lophophore plecto­
lophous. U.Jur.-Rec.
Cancellothyris THOMSON, 1926, p. 525 [·Ter~bratu­

lina h~dleyi FINLAY, 1927 (March), p. 533
(=Cancellothyris australis THOMSON, 1927, p.
188), both nom. subst. pro ·T~r~bratulina can­
c~llata KOCH in KUSTER, 1844, p. 35; (non EICH­
WALD, 1829, p. 276); aD]. Small to medium­
sized, ovate to subpentagonal, valves biconvex;
anterior commissure uniplicate to sulciplicate;
hinge margin terebratulid; surface finely capillate,
growth lamellae prominent; umbo short, massive,

FIG. 684. Cancellothyrididae (Cancellothyridinae)
(p. H807-H809).
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FIG. 685. Cancellothyrididae (Cancellothyridinae) (p. H808-H810).

suberect, foramen large, entire, epithyridid, labiate,
symphytium narrow, pedicle collar developed.
Loop terebratulinid, transverse band broad, slightly
arched ventrally, cardinal process low, bilobed;
hinge plates extending posteriorly beyond hinge
margin; lophophore plectolophous, median coil
long. Mio., N.Z.; Ree., off Australia.--FIG. 684,
1. ·C. hed/eyi (FINLAY), Rec., S.Australia; la-e,
brach.v., lat., ant. views, X 1.2; ld, brach.v. into
with loop, Xl.2 (810).

Murravia THOMSON, 1916, p. 45 [·Terebratu/ina
ealinu/iform is TATE, 1896, p. 130 (footnote),
nom. subsl. pro ·Terebraill/ina davidsoni ETHER­
IDGE, 1876, p. 16 (non BOLL, 1856, p. 37)]. Shell
small, thick, ovate, with wide hinge line, pedicle
valve slightly convex, brachial valve almost flat,
rarely with shallow anterior sulcus; anterior com­
missure rectimarginate or incipiently sulcate; sur­
face capillate, crossed by numerous growth lines;
umbo slightly produced, deltidial plates disjunct,
pedicle collar present, foramen below apex of
umbo, hypothyridid. Adult loop annular, tere­
bratulinid; hinge plates narrow, myophragm may

be present; cardinal process prominent elongate
boss, socket ridges prominent; hinge teeth mas­
sive, with sulcus along their inner margin, in­
ternal margin of both valves crenulated. Mia., S.
Australia-Tasm.-N.Z.; Ree., S. Australia.--FIG.
68S,la-d. ·M. eatinu/iformis (TATE), Mio., Au­
stralia (Victoria); la-d, brach.v. view, ped.v. into
with ped. collar, ped.v. into with hinge teeth,
brach.v. into with loop and septum, X3 (810).
--FIG. 68S,Ie,f. M. exarala (VERCO), Rec., S.
Australia; le,f, brach.v., lat. (holotype), X6
(810).

Rhynchonellopsis VINCENT, 1893, p. SO [·Tere­
bratll/ina nysti BOSQUET, 1862, p. 349; OD (M)]
[non Rhynehone/lopsis BOSE, 1894; nee DE GREG­
ORIO, 1930]. Small, thick-shelled, rounded, brach­
ial valve highly convex, pedicle valve flat or
slightly convex with median sulcus anteriorly; an­
terior commissure slightly waved dorsally; surface
capillate, capillae bifurcating, enlarged by inter­
secting growth lines; umbo small, short, suberect,
beak ridges obscure, foramen incomplete, deltidial
plates disjunct. Hinge plates absent, socket ridges
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Chlidonophoro

30

Rugio

FIG. 686. Cancellothyrididae (Chlidonophorinae) (p. H81 0-H811).

H809

prominent and united with crural bases, crura con­
verging, loop probably terebratulinid; inner shell
margin crenulated. L.Oligo., Eu. (Be1g.-Neth.-Ger.­
USSR).--FIG. 685,3. ·R. nysti (BOSQUET), Be1g.;
3a,b, brach.v., lat. views, X3; 3e, brach.v. into
with loop (restored), X9 (844).

Sendaithyris HATAI, 1940, p. 253 [·S. otutumim­
sis; OD]. Medium-sized, circular, valves almost
equally convex; surface smooth. Interior imper­
fectly known, cardinalia and loop said to be as
in T"~bratulina, but having short bifurcated sep­
tum in brachial valve. Mio., Japan.--FIG. 685,4.

·S. ottllumi~nsis, Rikuzen; brach.v. view, X I
(399).

Surugathyris YABE & HATAI, 1934, p. 587 [·S.
(T"~brattllina) SIIraga~nsis; OD]. Imperfectly
known, may be immature form of some species
of T~r~braltllina. Ru., Japan.--FIG. 684,2. ·S.
stlrt/ga~nsis; brach.v. view, X2.4 (399).

Terebratulina D'ORBIGNY, 1847, p. 249 [·Anomia
eapulsap~nlis LINNE, 1767, p. 1153 (non LINNE,
1758, p. 703) =·A. r~ttlsa LINNE, 1758, p. 701;
OD]. Small to large, ovate to subpentagonal, slight­
ly auriculate, valves biconvex; anterior commis-
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Gisilina

FIG. 687. Cancellothyrididae (Chlidonophorinae) (p. H810-H8ll).

sure rectimarginate to uniplicate; surface capillate,
capillae may be enlarged or granular, with promi­
nent nodules in young; umbo suberect, foramen
incomplete, mesothyridid to permesothyridid, del­
tidial plates disjunct, pedicle collar present. Crura
converging, crural processes uniting, forming ring­
like loop, transverse band ventrally arched; me­
dian septum and hinge plates absent; socket ridges
and crural bases fused, forming prominent ridge,
hinge teeth without swollen bases, but with sulcus
on inner face; lophophore plectolophous, median
coil short, spicules abundant. [A nomia caputser­
pentis LINNE, 1758, p. 703, is a smooth form,
probably a terebratulid, whereas Anomia caputser­
pentis LINNE, 1767, p. 1153 (=A. retusa LINNE,
1758, p. 701) is a capillate terebratulinid. This
case should be submitted to ICZN.] V.lur., Eu.;
Rec., cosmop. -- FIG. 685,2a-c. ·T. retusa
(LINNE), Rec., off Nor.; 2a-c, brach.v., lat., ant.
views, X2 (810).--FIG. 685,2d. T. japonica
(G. B. SOWERBY), Rec., Japan Sea; brach.v. int.,
X3 (810).

Subfamily CHLIDONOPHORINAE Muir.Wood,
1959

[Chlidonophorinae MU'1-WOOD, 1959, p. 259)

Crural processes converging but not unit­
ing to form ringlike loop, transverse band
ventrally arched, lophophore subplecto­
lophous. U.Cret.-Rec.

Chlidonophora DALL, 1903, p. 1538 [·Terebratu­
lina? incerta DAVIDSON, 1878, p. 438; 00]. Small,
semicircular, valves moderately biconvex, with
shallow ventral sulcus; anterior commissure recti­
marginate to incipiently uniplicate; hinge line
straight, interarea narrow; umbo small, foramen
incomplete, deltidial plates narrow, disjunct, ped­
icle collar developed. Socket ridges projecting
above hinge line and united with transverse car­
dinal process, myophragm developed; pedicle long,
composed of rosette of fibers. ?V.Cret., Eu.­
N.Am.; Eoc., N.Am.; Rec., Ind.O.-Atl.O. (off
Afr.)-Carib.--FIG. 686,2a-/. ·C. incerta (DAVID­
SON), Rec., N.Atl.O.; 2a-c, brach.v., lat., ant.
views of holotype, X2.5; 2d,e, brach.v. into with
loop and lophophore, X2.5, X3; 2/, ped.v. into
showing teeth and mantle canals, X3 (584).
--FIG. 686,2g,h. C. chuni (BLOCHMANN), Rec.,
Ind.O.(Maldive Is.); 2g, brach.v. view with long
divided pedicle attached to Globigerina, X2; 2h,
valves opened, showing subplectolophous lopho­
phore, X 10 (584).

Gisilina STEINICH, 1963, p. 735 [·Terebratula gisii
ROEMER, 1840, p. 40; 00]. Small, rounded, auric­
ulate, valves biconvex, with narrow interarea;
anterior commissure rectimarginate or incipiently
uniplicate; capillae simple, prominent, smooth or
enlarged at intersection with growth lines; umbo
short, suberect or erect, mesothyridid, deltidial
plates disjunct, pedicle collar developed. Loop
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FIG. 688. Cancellothyrididae (Eucalathinae) (p. H811-H812).

chlidonophorid, ventrally directed, crural processes
converging, hinge teeth with swollen bases; lopho­
phore from spicule arrangement probably plecto­
lophous. V.Cret.. Eu.(Denm.-Ger.-G.Brit.) .-­
FIG. 686,1; 687,2. -G. gisii (ROEMER), Rugen;
686,la,b, brach.v., lat. views, X3; 686,lc-f. brach.
v., lat., ant., ped.v. into views, X4; 687,2a, brach.
v. into with loop, X 10; 687,2b,c, brach.v. into
with hinge, ped.v. into post. hinge, both X 11
(584).

Rugia STEINICH, 1963, p 735 [-R. tenuicostata;
ODJ. Resembles T erebratulina in hinge characters
and probable plectolophous lophophore, but differs
in small size of adult shells, in having plane com­
missure, more elongate umbo, long tapering del­
tidial plates, and long pedicle collar, hypothyridid
foramen, more granular shell surface; and in

chlidonophorid loop having broad spoon-shaped
crural processes ventrally directed and not fused.
V.Cret.( L.Maastricht.), Eu. (Denm.) .--FIG. 686,
3; 687,1. -R. tenuicostata; 686,3a-d, brach.v., lat.,
ant., ped.v. views, X20; 687,la,b, brach.v. into
showing loop and crural processes in vent. and
lat. views, X20; 687,lc, ped.v. umbo showing
deltidial plates, X20 (782).

Subfamily EUCALATHINAE Muir-Wood,
n.subfam.

Crural processes converging or ventrally
directed but not united, transverse band
with median plication dorsally directed,
hinge plates absent, capillae simple, promi­
nent, foramen mesothyridid, lophophore
spirolophous. ?U.Cret., Rec.
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Meonio

FIG. 689. Cancellothyrididae (Eucalathinae)
(p. H812).

Eucalathis FISCHER & OEHLERT, 1890, p. 72 [·Tere­
bratulina? murray; DAVIDSON, 1878, p. 437; OD].
Minute, subtrigonal, auriculate, ventribiconvex,
anterior commissure rectimarginate, or incip­
iently uniplicate, hinge straight; surface capil­
late with rare intercalations or granular, growth
lines numerous; umbo short, slightly incurved,
obliquely truncate, pedicle collar present, deltid­
ial plates minute, disjunct. Loop chlidino­
phorid but transverse band dorsally directed, socket
ridges as narrow plates uniting with cardinal
process, and anteriorly with crural bases; lopho­
phore with 2 single whorl spirals set at angle to
plane of symmetry, long filaments. Mio.,
Eu. (Italy); Rec., Pac.O.-E.Atl.O.-Medit.-Carib.
--FIG. 688,2a-e. ·E. murrayi (DAVIDSON), Rec.,
Pac.O. (off Fiji Is.); 2a-c, brach.v., lat., ant. views,
X16, X9, X9; 2d,e, brach.v. into showing lopho­
phore, with loop, X20 (298).--FIG. 688,2/-;.
E. ergastica FISCHER & OEHLERT, Rec., N.AtI.O.;

2/-h, brach.v., lat., ant. views, X4; 2i, ped.v. int.,
X4; 2;, brach.v. into with loop, X4 (298).

Meonia STEINICH, 1963, p. 733 [·Terebratula semi­
globularis POSSELT, 1894, p. 35]. Small rounded
shells with straight hinge line and narrow inter.
area, highly convex pedicle valve and flat or
weakly sulcate brachial valve; anterior commis­
sure plane or slightly sulcate; umbo short, fora­
men small, mesothyridid; capillae simple, granu­
lar, numerous growth lines. Loop short, chlidono­
phorid, ventrally projecting; crural processes
scarcely developed, transverse band narrow uniting
broader converging crura; cardinal process crenu­
lated; hinge teeth with deep sockets on inner face
articulating with socket ridges; lophophore prob­
ably spirolophous, with spirals set at angle to
plane of symmetry. v.eret., Eu.(Denm.).--FIG.
688,1; 689,1. ·M. semiglobularis (POSSELT); 688,
1a-d, brach.v., lat., ant., ped.v. into views, X3;
689,la,b, brach.v. int., post view showing loop,
same, more post. view, X22; 689,lc, brach.v. into
with brachial spirals silicified and part of into re­
stored, X21 (782).

Subfamily AGULHASIINAE Muir-Wood,
n. subfam.

Crural processes short, converging but not
uniting, transverse band of loop ventrally
arched, cardinal process bilobed, supported
by short septum, narrow hinge plates pres-

Agulhosio

lb

FIG. 690. Cancellothyrididae (Agulhasiinae)
(p. H8l3).
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FIG. 691. Cancellothyrididae (Orthothyridinae)
(p. H8B).

ent, umbo much produced, tapering, with
high interarea; shell surface capillate; lopho­
phore subplectolophous. Rec.
Agulhasia KING, 1871, p. 109 [-A. davidsoni; OD).
Minute, rounded trigonal, with produced umbo
0.3 of valve length; valves biconvex, with faint
ventral median sulcus, anterior commissure plane
to incipiently sulcate; pedicle collar long, delti­
dial plates disjunct, foramen anterior, hypothyridid.
Hinge teeth longitudinally grooved and articulat­
ing with socket ridges, internal shell margin
strongly crenulated. R(c., Atl.(off S. Afr.).-­
FIG. 690,1. -A. davidsoni; la-c, brach.v., ped.v.,
lat. views of holotype, X8; ld-I, ped.v. and
brach.v. int., lat. of loop, X8 (474).

Subfamily ORTHOTIIYRIDINAE Muir-Wood,
D. subfam.

Small, concavo-convex, costate or costel­
late, with short, ?terebratulinid loop, and
broad, medianly depressed hinge plate. U.
eret.
Orthothyris COOPER, 1955, p. 64 [-0. radiata; OD).
Small, valves with wide straight hinge, slightly
biconvex, becoming concavo-convex, anterior
commissure broadly sulcate; ornament of coarse
simple costae medianly and anteriorly, and medio­
laterally directed costellae posteriorly; delthyrium
margined by elevated deltidial plates, interarea
well developed, beak ridges strong, foramen small.
Sockets deep, with erect socket ridges; loop pro­
jecting ventrally, attached to socket ridges; in­
terior margin scalloped anteriorly. U.Cr(t., W.
Indies.--FIG. 691,1. -0. radiata, Cuba; la-(,
brach.v., lat., ant., ped.v., post. views, X8 (186).

Subfamily UNCERTAIN

Disculina E. EUDES-DESLONGCHAMPS, 1884, p. 147
[-T(Y(bratul" h(mispha(Yica J. DE C. SOWERBY,
1826, p. 69; OD). Small, rounded, valves con­
cavo- to plano-convex, anterior commissure recti­
marginate to incipiently sulcate; umbo incurved,

foramen large, incomplete, mesothyridid, deltidial
plates disjunct, interarea in pedicle valve, pedicle
collar present; valves finely capillate and nodose.
Loop short, imperfectly known, median hinge
trough wtih 2 diverging spinelike processes, pos­
sibly representing cardinal process lobes which
project slightly above hinge; inner socket ridges
prominent; dorsal median septum and dental plates
absent. M.lur.( Ct. Oolit( S(r')-U.lur.(U.Oxlord.}.
Eu.(Eng.-Fr.).--FIG. 692,6. -D. h(mispha(Yica
(J. DE C. SOWERBY), Bathon., Fr.(Normandy);
6a-c, brach.v., lat., ant. views, X4; 6d, ped.v.
view showing 2 diverging processes (possibly
cardinal process), and part of right-hand crus,
X4; 6(./, brach.v. and ped.v. int., X2 (254).

Dzirulina NUTSUBIDZE, 1945, p. 188 [-T(r(bratula
dzirulensis ANTHULA, 1899, p. 70; OD). Small,
subpentagonal, valves unequally biconvex, an­
terior commissure plane; shell smooth, or capillate
near shell periphery; umbo incurved, concealing
symphytium, foramen rounded, beak ridges short,
angular, permesothyridid. Internal characters im­
perfectly known, dorsal median septum ?support­
ing short loop. L.Cw.(Apt.-Alb.}, VSSR(Cauca­
sus).--FIG. 692,1. -D. dzirul(nsis (ANTHULA),
Alb.; la-d, brach.v., lat., ant., ped.v. views, XI
(39).

Hesperithyris DUBAR, 1942, p. 78 [-Ta(bratula
r(ni(rii CATULLO, 1827, p. 167, var. sinuosa Du­
BAR, 1942, p. 83; 00). Small to large, biconvex,
anterior commissure uniplicate, umbo massive, in­
curved, foramen large, symphytium short, beak
ridges ?permesothyridid; ornament of few broad
subangular costae from umbo, alternating on op­
posite valves, normally 2 on fold, 1 in sulcus and
2 bounding sulcus. Loop short, imperfectly
known; cardinal process large, with short myo­
phragm; adductor scars posteriorly parallel, thread­
like, becoming slightly diverging, spoon-shaped.
L.lur.(Plimsbach.} , Eu.(Fr.-Spain-Port.-Alps-Italy­
Hung.)-N.Afr.; L.lur.(Dom(r.}. N.Afr.(Morocco)­
Asia (Timor).--FIG. 692,3. -H. sinuosa (Du­
BAR), Morocco; 3a-e, brach.v., lat., ped.v., ant.,
post. views, Xl; 31, brach.v. into mold with ad­
ductor scars, Xl (267).

Phymatothyris COOPER & MUIR-WOOD, 1951, p. 195
[pro Pallasi(/la RENZ, 1932, p. 40 (non SARS,
1895») [-Pallasi(/la k(rkYra(a RENZ, 1932, p. 41;
00). Small to medium-sized, externally resemb­
ling athyridid shells, valves concavo-convex, an­
terior commissure sulcate, umbones swollen, much
incurved, that of pedicle valve in contact with
brachial valve usually concealing foramen, beak
ridges obscure. Loop presumably short but all
internal characters unknown. L.lur.(M.Lias.-U.
Lias.), Eu.(Italy-Albania-Corfu-Alps). -- FIG.
692,2. -P. k(rkyra(a (RENZ), V.Lias., Greece;
2a-d, brach.v., lat., ant., ped.v. views, Xl (666).

Plectoidothyris S. S. BUCKMAN, 1918, p. 122 [-T(r(­
bratula polypl(cta S. S. BUCKMAN, 1901, p. 242;
00) [=Plutoidothyris BUCKMAN, 1914, p. 2
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(nom. nud.)]. Medium-sized to large, biconvex,
brachial valve posteriorly sulcate, anterior com­
missure plane to uniplicate, becoming multipli-

Disculino

cate; umbo short, obliquely truncate, foramen sub­
apical, epithyridid, symphytium short, pedicle
collar developed. Loop 0.7 length of valve, with

Plectoidothyris

FIG. 692. Cancellothyrididae (Subfamily Uncertain) (p. H813-H816).
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FIG. 694. Cancellothyrididae (Subfamily Uncertain)
(p. H813-H815).

FIG. 695. Cancellothyrididae (Subfamily Uncertain)
(p. H815-H816).

lw

{ "\

Plectoidothyris

obliquely truncate or incurved, permesothyridid,
symphytium short. Loop with high arched me­
dianly horizontal transverse band; cardinal proc­
ess lobate; posterior umbonal cavity present; hinge
plates in section differentiated from socket ridges,
very slightly concave ventrally, dorsally inclined,
becoming V-shaped; crural bases virgate, con­
verging; adductor scars long, widely divergent. M.
Jur.( Bajoc.}, Eng.--FIG. 693,1; 695,2. ·P. fim-

Plectoidothyris

2a

FIG. 693. Cancellothyrididae (Subfamily Uncertain)
(p. H813-H816).

wide ribbon anteriorly; cardinal process promi­
nent, bilobed with deep umbonal cavity; hinge
plates and inner socket ridges in section V-shaped,
tapering, slightly keeled; crural bases converging;
dorsal adductor scars long, narrow, slightly di­
verging. L.Jur.(Bajoc.} , Eu.(Eng.-Fr.).--FIG.
692,5; 693,2; 694,1. ·P. polyplecta (BUCKMAN),

Glos.; 692,5a, dorsal adductor scars, X I; 692,5b,
loop (reconstr.), X1.25; 693,2a-c, ant., brach.v.,
lat. views of holotype, Xl; 694, 1a-w, ser. transv.
sees., Xl (576).

Plectothyris S. S. BUCKMAN, 1918, p. 121 [OTere­
bratula fimbria J. SOWERBY, 1822, p. 27; aD]
[=Plectothyris BUCKMAN, 1914, p. 2 (nom.
nud.)]. Medium-sized, plano- to biconvex, an­
terior commissure plane, multiplicate on anterior
0.3 or 0.5 of both valves; umbo short, stout,
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bria 0. SOWERBY), Glos.; 693,la-c, ant., brach.v.,
lat. views, XI; 695,2a-i, sec. transv. sees., X 1.2
(136).

Postepithyris MAKRIDIN, 1960, p. 294 [*Terebratula
cincta COTTEAU, 1857, p. 137]. Medium-sized,
subcircular, moderately biconvex, anterior com­
missure plane to sulciplicate; umbo massive, sub­
erect to incurved, beak ridges inconspicuous, per­
mesothyridid, symphytium narrow, exposed in
some. Loop about 0.5 length of valve, descending
branches divergent; cardinal process short, me·
dianly flattened; .posterior umbonal cavity variably
developed; hinge plates in section ventrally con·
cave, clubbed, becoming V-shaped; adductor mus­
cle scars subparallel, diverging only at extremities.
V.fur.(V.Oxford.-L.Kimmeridg.), Eu.(Fr.-Switz.­
USSR).--FIG. 692,4; 695,1. *P. cincta (COT­
TEAU); U.Oxford., Fr.; 692,4a-c, brach.v., lat.,
ant. views, XI' 695,la-h, ser. transv. sees., XO.6
(264).

Terebratularius DUMERIL, 1806, p. 170 [no type­
species] [=Terebratulier DUMERIL, 1806, p. 171
(vernacular) ]. Group name for terebratuloids,
considered invalid.

[Family Uncertain-Magharithyris, see p. H904.]

MESOZOIC AND CENOZOIC
TEREBRATELLIDINA

By H. M. MUIR-WOOD, G. F. ELLIOTI,
and KOTaRA HATAI

Terebratuloids included in the Mesozoic
and Cenozoic Terebratellidina are divided
among two superfamilies, the Zeilleriacea
(U.Trias.-L.Cret.) and the Terebratellacea
(U.Trias.-Rec.). The general form of the
shell of both these assemblages is closely
similar to that of the Terebratulidina, chief
distinctions being found in the nature of
internal features, especially characters of
the loop.

ZEILLERIACEA
[Discussion by H. M. MUIR-WOOD]

The external surface of zeilleriacean shells
is commonly smooth. In the superfamily
both valves may have opposite sulci anterior­
ly (ligate) or longitudinal folds may also be
developed (strangulate). Folds and sulci
are equally developed in the bilobate stage.
Prominent anterior carinae occur in Dig­
onella and Obovothyris, or opposite lateral
folds may be developed with no median
sulci (ornithellid). In Cheirothyris four
prominent opposite angular ridges are seen

in each valve. Multiplication of folds and
sulci commonly is alternate (e.g., Eudesia)
and may be superimposed on a uniplicate or
sulcate stage.

The foramen varies in size from a minute
pinhole (e.g., Cincta) to a large opening, as
in several terebratuloids. Beak ridges tend
to be angular, well defined, and relatively
long, being commonly more evident than in
the terebratuloids. The deltidial plates may
be conjunct or fused, or disjunct and in­
completely fused, the foramen being then
referred to as incomplete.

A cardinal process usually is lacking in
the Zeilleriacea, but it is present in the genus
Zeillerina and a complicated process occurs
in the Eudesiidae (Fig. 714,1h). A septal­
ium of varying form and depth is broadly
U-shaped in Zeilleria (Fig. 701,1f), but
deeply V-shaped in Modestella (Fig. 709,
3e). The septalial plates unite with the
median septum, which may be a prominent
platelike structure.

The descending branches of the loop in
Zeilleriacea extend almost to the anterior
margin of the shell in some genera and are
recurved in the form of ascending branches
which are united by a transverse band (Fig.
696). The developmental stages of the loop
in zeilleriaceans, if any, still are unknown,
and whether the loop is attached to the
septum in juvenile growth stages is unde­
termined.

Various features of internal morphology
are important for identification and classifi­
cation of terebratellid shells, as in other
terebratulids, rhynchonellids, and diverse
brachiopod groups. Commonly, the only
feasible way to determine them is to pre­
pare somewhat closely spaced serial sections,
especially of the beak region, and from
these such features as hinge plates, socket
ridges, median septa, and brachidial loops
can be reconstructed (Fig. 697, 698). Serial
sections of Aulacothyropsis refiexa, an Up­
per Triassic terebratellacean species, are il·
lustrated here (Fig. 699) for comparison
with those of zeilleriaceans. These sections
of a Triassic shell are remarkably similar to
sections of the Cretaceous terebratellacean
Kingena, a genus of the Dallinidae.

Dental plates are developed in the pedicle
valve of Zeilleriacea. They are usually short
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and either subparallel or divergent. In serial
sections they are often seen to be angled
(e.g., Zeilleria, Cincta) and one part of each
plate is set at an angle to the other, suggest­
ing that they may be composed of two
plates, like the adminicula of some spirifer-

aids. The dental plates in Zeilleriacea tend
to split apart, one portion remaining in con­
tact with the teeth and the other attached to
the shell wall.

A pedicle collar or continuation of the
deltidial plates on the inner side of the

FIG. 696. Internal morphological features of terebratellaceans illustrated by interior of brachial and pedicle
valves of Zeilleria cornuta (J. DE C. SOWERBV), from the Jurassic (M.Lias.) of northern France (Muir­
Wood, n).--A. Interior of pedicle valve showing angular beak ridges, conjunct deltidial plates, hinge
teeth, and 4 main vascular trunks appearing as deep incisions, X2.--B. Interior of brachial valve show­
ing one hinge socket, inner and outer socket ridges, fused hinge plates and septalium, median septum,
crural processes foreshortened, and descending branches of loop; the massive rounded adductor scars are
adjacent to 4 vascular trunks, X2.--C. Loop seen in reverse from dorsal side, showing broad transverse
b~nd, and fine ribbon of ascending and descending branches, X2.--D. Two valves in contact along
hinge, showing teeth embedded in hinge sockets and supported by dental plates; hinge plates appear be-

tween dental plates and are supported by strong septum, X2.5.
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pendent ventra lIy convex

FIG. 697. Diagram showing hinge plates and inner
socket ridges in transverse sections (Muir-Wood, n).
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[Discussion by G. F. ELLIOTT1
The Mesozoic Terebratellacea form a mi­

nority among other contemporaneous long­
looped brachiopods, except in the Upper
Cretaceous. Current views on the origin of
the superfamily are those of MUIR-WOOD
(1955), STEHLI (1956), and ELLIOTT (1957);
also, I have discussed relationships among
the five modern component families. Of
these, the Kraussinidae and Platidiidae are
not known from the Mesozoic, and the
Cretaceous members of the Megathyrididae
are mentioned in this volume in the section
dealing with the Tertiary and Recent Tere-

MESOZOIC
TEREBRATELLACEA

umbo may be developed in some Zeilleria­
cea, and in Digonella and Gbot/othyris it
may be supported by a septum.

ventrally concave, pipedhorizontal tapering

occessory socket
in outer socket ridge_.....,'- ....

outer socket ridge

FIG. 698. Diagrammatic representation of transverse section of Digonella digona (J. SOWERBY) (after 576).

© 2009 University of Kansas Paleontological Institute



Terebratttiida-MeJozoic-Cenozoic T erebratellidina H819

bratellacea. All of those dealt with in this
Mesozoic section are referred to the Dallini­
dae or Terebratellidae, the former ranging
upward from the Upper Triassic, the latter
from the Lower Cretaceous. The Dallini­
dae show hinge teeth supported by dental
plates, weak cardinalia with small cardinal
processes, and loops with growth stages
which commonly are spinous and which
show early septal hoods. The Terebratelli­
dae do not have dental plates; many of them
possess strong cardinalia with large cardinal
processes and their nonspinous loop growth
stages show early septal rings. The brachial
growth stages of both series are listed in the
glossary; a detailed account has been given
by ELLIOTT (1953). Reference of the fossil
genera to a family is often dependent on
suitably preserved growth stages and adult
material for dissection. Future work will
undoubtedly add to the number of known
Mesozoic Terebratellacea and perhaps clar­
ify understanding of their relationships to
other brachiopods.

Knowledge of terebratellacean brachial
development is largely based on that of Re­
cent species, but occasional good evidence
exists of similar development in Mesozoic
forms, particularly in the Dallinidae (EL­
LIOTT, 1947, 1953).

The earliest brachial structure to appear
in the Dallinidae is a small median septal
pillar, rising from the valve floor. The de­
scending branches develop from the cardi­
nalia, free of the valve floor, and grow an­
teriorly to meet and fuse with the septal
pillar. On the posterior sloping edge of the
latter a small cone (hood), open above,
closed below, develops. This developmental
stage is known as precampagiform.

Enlargement of the hood, resorption of
its lower (dorsal) closed end, widening of
the attachments of the descending branches
to the septum, and their fusion with the
lower portion of the cowl-like modified
hood, leads to the campagiform stage.

With continued enlargement of this struc­
ture, and alteration in the proportions of its
component parts, lacunae or gaps appear by
resorption in the sides of the loop, thus in­
dividualizing 2 pairs of lateral loop ribbons;
this is the frenuliniform stage.

With continued enlargement, further re­
sorption removes the posterior lateral rib-

Aulacothyropsl5 1v
FIG. 699. Serial transverse sections of the dallinid
species Aulacothyropsis reflexa (BITTNER) (Upper
Triassic) belonging to Terebratellacea and resemb­
ling the Cretaceous genus Kingena, for comparison
with sections of zeilleriaceans, XO.6. [Figures in­
dicate dis~ance in mm. from preceding section;

pedicle valve at top.] (Muir-Wood, n).

bons, and the early ascending branches and
transverse band appear; this is the terebra­
taliiform stage.

Finally, resorption of the remaining con­
nections from descending branches to the
septum leads to the dalliniform stage, in
which the long loop is wholly free of the
valve floor.

The earliest brachial structure to appear in
the Terebratellidae is a small high median
septum, on which a tiny ring appears at the
posterior upper (ventral) angle. Each de­
scending branch, free of the valve floor,
grows both from cardinalia and septum,
and these portions meet and unite. This de­
velopmental step is the premagadiniform
stage up to completion of the descending
branches, when the magadiniform stage is
attained.

With enlargement of ring and descend­
ing branches, proportional changes lead to
union of their attachments on the septum,
left and right; this is the magelliform stage.

With further development, these unions
recede from the septum, each being still
joined to the latter by connecting bands;
this is the terebratelliform stage, parallel to
the terebrataliiform stage of the Dallinidae.

Finally, resorption of these connecting
bands leads to the magellaniiform stage,
parallel to the dalliniform stage of the Dal­
linidae.

CENOZOIC
TEREBRATELLACEA

[Discussion by KOTORA HATAI]

The surface of brachiopods belonging to
Cenozoic Terebratellacea may be marked by
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concentric growth lines, capillae plications
or costae, and in some shells by both con­
centric and radial sculpture. Other sculp­
ture may be the corrugation or foliation
developing from gerontism or by stunted
growth. Shells having capillae (e.g.,
Terebratalia gouldi) are thought to have
been formed by rows of closely spaced setae
on the surface of the mantle. In forms
with plications or costae (e.g., Coptothyris
grayi) the mantle is crenulated or wrinkled
along the anterior margin, these corruga­
tions being reflected on the exterior of the
shell by radially disposed ridges separated
by troughs. The ridges and troughs serve to
lock the shells together at the anterior mar­
gins of the valves. This kind of sculpture
may consist of simple or bifurcated ridges,
or of smaller ones alternating with larger
ones.

When concentric growth lines are the only
markings on the shell surface, they may be
quite uniform in size and distribution, or
they may be unevenly spaced, with some
much stronger than others, and they may
show foliation or corrugation at their mar­
gins. When both concentric and radial
sculpture cover the surface, the former ap­
pear as wavy lines crossing the radials, and
do not make reticulate sculpture in the
Terebratellidae, although reticulation can
be observed in forms of other superfamilies.

Terebratellaceans found in Cenozoic de­
posits, including numerous genera repre­
sented in faunas of the present day, are dif­
ferentiated almost entirely on the basis of
their internal characters. Chiefly important
are characters of the calcareous loop serving
as support of the lophophore. Supplement­
ing discussion given by ELLIOTT in his sec­
tion devoted to Mesozoic forms, it may be
noted that two primary lines of loop devel­
opment have been recognized by THOMSON
(810) in the Terebratellidae and Dallinidae
and described by ELLIOTT (275). These are
defined as terebratellid and dallinid. The
trends of the dallinid type are precampagi­
form (or preismeniform) to campagiform
(or ismeniform) to frenuliniform, terebra­
taliiform, and dalliniform, then with further
modification to laqueiform, and finally to
pictothyridiform. That of the terebratellid
type is premagadiniform to magadiniform,
to magelliform, to terebratelliform, and fi-

nally to magellaniiform. No adult brachio­
pod is known to have either the premagadi­
niform or precampagiform (preismeniform)
type of loop, although the stages are passed.
The campagiform stage is represented by
the adult loop of Campages and Jolonica,
that of the frenuliniform stage by the adult
loop of Frenulina, that of the terebratalii­
form stage by the adult loop of Terebratalia,
Dallinella, and Japanithyris, and the dallini­
form stage by the adult loop of Dallina,
Coptothyris, and Macandrevia. A modified
stage of the dalliniform or laqueiform stage
is represented by Laqueus, while the more
advanced type of loop is represented by the
pictothyridiform stage of Pictothyris.

Distribution of Cenozoic terebratellaceans
partly depends on their mode of life and re­
production. In this group of brachiopods
the sperm and ova are discharged into the
sea water around the parents, except in
Argyrotheca, in which the sperms enter with
the inhalant water current and early larval
development takes place in the brood pouch
(263). The fertilized ova develop into cili­
ated larvae with a feebly free-swimming life
of at most a few days before settling and
metamorphosis into a tiny fixed brachiopod.
The fact that terebratelloids usually occur
in patches or clusters may signify that the
larvae do not disperse widely, as judged
from their absence from large areas of adja­
cent possible anchorage. Their possession of
a pedicle provides them with better chance
for survival in waters unaffected by currents
or by mud drained in large quantities from
the land. Since the migration of terebratel­
loids is much limited by their very short
larval period, the occurrence of identical or
closely similar forms in remote areas is sig­
nificant. Their occurrence in remote areas
is related to old migration and a long
geological history.

In general, terebratellacean brachiopods
can be classed in three broad groups ac­
cording to their geographical distribution:
a world-wide group, a Northern Hemi­
sphere group, and a Southern Hemisphere
group. The first group is represented by the
families Megathyrididae, Platidiidae and
Kraussinidae; the second is represented by
the Dallinidae; and the third group com­
prises the Terebratellidae. The members of
the first group are the most primitive in
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Suborder TEREBRATELLIDINA
Muir-Wood, 1955

Diagnosis of this assemblage is given in

Megathyrididae plectolophous weak or absent
absent

Platidiidae plectolophous strong present
In some

Kraussinidae plectolophous strong absent

Dallinidae plectolophous weak or typically
absent present
(rarely
strong)

Laqueidae plectolophous moderate present

Terebratellidae plectolophous absent absent

The subfamilies are distinguished chiefly
by characteristics of the cardinalia, crural
bases, median septum and foramen. Of the
cardinalia, shape of the hinge platform and
presence or absence of a hinge trough are
important. Similarly the presence or ab­
sence of a cardinal process, degree of devel­
opment of the dental plates, and strength
and type of median septum are important.
The loop, important in Recent forms, is
rarely seen in the fossils.

structure and development. The second
group comprises geologically oldest mem­
bers with certain primitive characters when
compared with the Terebratellidae.

Cenozoic Terebratellacea are classified in
six families and ten subfamilies, as follows:
Megathyrididae (U.Cret.-Rec.); Platidiidae
(Eoc.-Rec.); Kraussinidae (Mio.-Rec.); Dal­
linidae (U.Trias.-Rec.) [Dallininae (?L.­
Cret., Eoc.-Rec.), Frenulininae (Mio.-Rec.),
Nipponithyridinae (Mio.-Rec.)]; Laqueidae
(Mio.-Rec.) [Laqueinae (Mio.-Rec.), Picto­
thyridinae (Plio.-Rec.), Kurakithyridinae
(Plio.) ] ; Terebratellidae (L.Cret.-Rec.)
[Terebratellinae (Oligo.-Rec.), Bouchardii­
nae (U.Cret.-Rec.), Magadinae (U.Cret.­
Rec.), Neothyridinae (Oligo.-Rec.)]. The
nature of the lophophore, including its spic­
ulation, and the presence or absence of den­
tal plates in general of the six families are
indicated in the following tabulation (614):

Lophophore and Dental Plate Characters in
Cenozoic Terebratellacean Families

the section on Terebratulida-Main Groups
(p. H730).

Superfamily ZEILLERIACEA
Allan, 1940

[nom. transl. KVANSEP, 1961, p. 80 (ex Zeilleriidae ALLAN,
1940, p. 269) 1 [Materials for this superfamily prepared by

H. M. MUIR.WooD]

Loop long, descending branches spinose,
not attached to dorsal median septum in
adult, possibly attached in early growth
stages, crural bases and loop given off dor­
sally or ventrally; cardinal process rarely de­
veloped; hinge plates fused, shallow septal­
ium, or hinge trough, composed of septalial
plates which unite with median septum;
dental plates present; shell attached through­
out life by pedicle emerging through del­
thyrium. Trias.-L.Cret.

Family ZEILLERIIDAE Allan, 1940
[nom. correct. ALLAN, 1940, p. 269 (pro Zeillerides ROLLIER,
1915, p. 14); authorship and date of this family would be
ROLLIER, 1915, if generally accepted by paleontologists (Code,
Art. II, c. iii) but ALLAN, 1940, has come to be recognized

instead]

Valves normally ligate, strangulate, bilo­
bate or quadrilobate, or both valves convex,
or brachial valve flat or concave; anterior
commissure plane, rarely uniplicate or sul­
cate; valves normally smooth; deltidial plates
conjunct or disjunct, beak ridges commonly
angular and persistent, mesothyridid or per­
mesothyridid. Trias.-L.Cret.
Zeilleria BAYLE, 1878, expi. pI. 9 (no page num­

ber) [*Terebratula cornuta J. DE C. SOWERBY,
1824, p. 66; SD DOUVILLE, 1879, p. 275]. Small
to large, biconvex, with no posterior dorsal sul­
cation, becoming strangulate to bilobate or quadri­
lobate, anterior commissure plane; umbo suberect
to much incurved, beak ridges angular, persistent,
demarcating interarea, permesothyridid, pedicle
collar not observed. Loop given off dorsally, dor­
sal septum about 0.3 of valve length; hinge plates
and socket ridges in section ventrally deflected
and ventrally convex, septalium broad and me­
dianly horizontal, V-shaped; adductor scars sub­
circular. ?U.Trias., L./ur., ?M./ur., Eu.(or cos­
mop.).--FIG. 700,3,,-/; 701,1. *Z. cornuta (J.
DE C. SOWERBY), L.Jur.(M.Lias.), Eng. (Somer­
set.) ;700,3a-c, brach.v., lat., ant. views, X 1.3;
700,3d, dors. adductor scars and vascular trunks,
X 1.3; 700,3e, brach.v. into showing cardinalia
and median septum, X2.4; 701,1a-j, ser. transv.
sees., X 1.2 (263).--FIG. 700,3/. Z. quadrifida
(VALENCIENNES in LAMARCK), M.Lias., Fr.; ext.
showing quadrilobation, XO.7 (263).

Antiptychina ZITTEL, 1880, p. 704 [*Terebratula
bivallata E. EUDES-DESLONGCHAMPS, 1859, p. 200

Dental
Spiculation Plates

Lophophore
in Highest
GeneraFamilies
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(p. 7 of sep.); SD EUDES-DESLONGCHAMPS, 1884,
p. 268] .. Small, smooth, pedicle valve carinate
with median sulcus, brachial valve flatter, sulcate,
with median fold, anterior commissure antiplicate;
umbo fine, tapering, beak ridges long, curving,
angular, ?epithyridid. Loop long, both ascending
and descending branches spinose, broad transverse
band with 2 lateral posteriorly projecting carinae,

separated from median lobe by deep concavity.
M·fur. (Bajoc.) - V.fur. (Oxford.), Eu. (Fr.-Ger.­
Czech.-Aus.) [Cret. record relates to unnamed
terebratulid homeomorph].--FIG. 702,1. •A.
biva/la/a (EUDES-DESLONGCHAMPS), U.Bajoc., Fr.;
1a-d, brach.v., lat., ant., ped.v. views, X2; le,f,
loop, X3, X2.5 (901).

Aulacothyris DOUVILLE, 1879, p. 277 [·Terebratula

FIG. 700. Zeilleriidae (p. H821, H825-H828).
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FIG. 701. Zeilleriidae (p. H821, H822-H824).

resupinata J. SOWERBY, 1816, p. 116; 00]. Small
to medium-sized, valves concavo-convex or con­
cavo-carinate to plano-convex, anterior commissure
normally sulcate; umbo flattened, incurved, with
angular, permesothyridid beak ridges, strongly
demarcating interarea, pedicle collar not observed.
Interior commonly with much callus thickening,
crural bases ventrally directed; median septum
about half of valve length; hinge plates ventrally
curved, not well demarcated from inner socket
ridges, septalium shallow, rounded, V-shaped,
adductor scars elongate-oval, anterior scars about
half size of posterior scars; dental plates short,
angled. ?Triat., L.Jur.(L.Liat.) , ?U.Jur., Eu.
?cosmop.--FIG. 701,2; 703,2. ·A. rempinata
0. SOWERBY), L.Jur.(M.Lias.), Eng.; 701,2a-g,
ser. transv, sees., X 1.2; 703,2a-e, brach.v., lat.,
ant. views, X 1.3; 703,2d, brach.v. into mold
showing adductor scars, X 1.3 (263).

Camerothyris BITTNER, 1890, p. 318 [·Terebratula
ramtaluri SUESS, 1855, p. 25; SO HALL & CLARKE,
1894, p. 887]. Small, valves strangulate, with
deep median sulcus; anterior commissure sulcate;
umbo tapering, produced, suberect to incurved,
deltidial plates fused, beak ridges rounded. Loop
zeilleriiform, dorsal median septum and sep­
talium present; dental plates converging and in
some shells uniting with ventral septum. V.Trias.,
Eu. (E. Alps). -- FIG. 705,7. ·C. ramtaueri
(SUESS); 7a-d, brach.v., lat., ant., ped.v. views,

X I ;7e-g, long. sees. showing loop and transv.
band, and transv. sec., XI (792).

Cheirothyris ROLLlER, 1919, p. 338 [·Terebratllia
f/ettriauta D'ORBIGNY, 1850, p. 25; 00] [=Trig­
onella QUENSTEDT, 1868, p. 25 (non DA COSTA,
1778; nee CONRAD, 1837; nee HEHL, 1842); Neo­
Irigondia COSSMAN, 1910, p. 74]. Small to
medium-sized, valves slightly biconvex, pentangu­
lar, with 4 prominent carinae, anterior commis­
sure plane; umbo short, broad, foramen large,
incomplete, mesothyridid, deltidial plates dis­
junct. Loop zeilleriiform, given off ventrally with
low-arched transverse band, dorsal septum about
half of valve length, hinge plates and inner socket
ridges in section convex and slightly deflected
ventrally, septalium shallow, broad; dental plates
short, divergent. [Homeomorph with shon loop,
no septum or dental plates, as well as 2 tere­
bratelloid homeomorphs (ltmenia, Trigonellina)
exist in V.Jur.] U.Jur.(M.-V.Kimmeridg.) (White
Jura E, r, Eu. (Fr.-Switz.-Ger.).--FIG. 701,3;
705,2. ·C. f/euriauta (D'ORBIGNY), Ger.; 701,3a-i,

Ant iptych ino

ld

FIG. 702. Zeilleriidae (p. H821-H822).
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FIG. 703. Zeilleriidae (p. H822-H824, H827).

ser. transv. secs., X1.2; 705,2a-c, brach.v., lat.,
ant. views, X2 (672).

Cincta QUENSTEDT, 1868, p. 25 [-Terebratula numi­
smalis VALENCIENNES in LAMARCK, 1819, p. 249;
SD DALL, 1877, p. 20]. Small to medium-sized,
subcircular to pentagonal in outline, valves slightly
convex, ligate to strangulate, anterior commissure
plane; umbo acute, suberect, foramen minute,
beak ridges short, angular, curved, mesothyridid;
growth lines prominent. Loop given off dorsally,
dorsal septum about 0.3 of valve length, hinge
plates and inner socket ridges in section ven­
trally inclined, septalium shallow, rounded V­
shaped, becoming deep V-shaped; adductor scars
elongate-oval, tapering posteriorly; dental plates
angled, convergent, commonly embedded in cal­
lus. L.Jur.(Lias.}-M.Jur.(L.Ba;oc.}, Eu.( ?cosmop.).
--FIG. 703,3a-c. -c. numismalis (VALEN­
CIENNES), L.Lias.(Pliensbach.), Fr.; 3a-c, brach.v.,
lat., ant. views, X 1.3 (130).--FIG. 703,3d;

708,1. C. pernumismalis S. S. BUCKMAN, Eng.;
703,3d, brach.v. into mold showing adductor scars
and vascular trunks, X 1.3; 708,la-g, ser. transv.
secs., X 1.2 (130).

Digonella MUIR-WOOD, 1934, p. 550 [-Terebratula
digona J. SOWERBY, 1815, p. 217]. Small to
medium-sized, concavo-carinate posteriorly, be­
coming biconvex, elongate-oval to sac-shaped in
outline, greatest width anteriorly with develop­
ment of angular carinae; umbo flattened, sub­
erect, beak ridges short, angular, mesothyridid Dr
permesothyridid, telate, pedicle collar with sep­
tum. Loop with numerous long spines, given off
dorsally, transverse band with posteriorly project­
ing carinae; dorsal median septum high, plate­
like, slightly greater than half length of valve,
hinge plates in section demarcated from inner
socket ridges, slightly concave ventrally; dorsal
adductor scars linear, adjacent to septum; dental
plates nearly parallel. M.Jur.( Bathon.) , Eu.(Eng.-
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Fr.).--FIG. 705,5; 706,1. eD. digona (J. SOWER­
BY), Gt. Oolite Ser., Eng.; 705,5a-c, brach.v., lat.,
ant. views, X 2; 705,5d, dorsal adductor scars,
Xl; 705,5e, loop (reconstr.), X1.2; 706,la-m',
ser. transv. sees., X1.25 (576).

Epicyrra E. EUDES-DESLONGCHAMPS, 1884, p. 275
ceTerebratula ,"ugenii VON BucH in DAVIDSON,
1850, p. 72; 00). Medium-sized, pedicle valve
depressed-convex with deep median sulcus, brach­
ial valve highly convex, anterior commissure dor­
sally arched; umbo short, erect, flattened, fora­
men small, apical, mesothyridid, beak ridges an­
gular, persistent, delimiting interarea; shell with
rarely preserved fine capillation. Loop zeilleriid,
given off ventrally, spines not observed, inner
socket ridges ventrally directed at high angle,
septalium deep, broad, V-shaped, hinge plates
keeled, dorsal median septum less than 0.5
of valve length; dental plates short, sub­
parallel. L.lur.(M.Lias.) , Eu.(Fr.).--FIG. 707,
2; 708,2. eE. eugenii (VON BUCH); 707,2a-e, brach.
v., lat., ant., ped.v., post. views, Xl; 707,21,
umbo, enl., X2; 708,2a-h, ser. transv. sees., X 1.2
(253).

Fimbriothyris E. EUDES-DESLONGCHAMPS, 1884, p.
273 [eTerebratula guerangeri EUDES-DESLONG­
CHAMPS, 1856, p. 304; 00). Small to medium­
sized, subpentagonal, laterally compressed, an­
teriorly truncated, no median fold or sulcus,
anterior commissure plane; umbo short, suberect,
beak ridges subangular, long, defining narrow
interarea, foramen small, permesothyridid, telate,
symphytium narrow; costate medianly on anterior
half of shell, costae simple subparallel, rare on
lateral slopes. Loop zeilleriid, given off dorsally;
dorsal median septum about 0.3 of valve length;
hinge plates and inner socket ridges in section
convex ventrally, septalium deep, becoming broad,
shallow V-shaped, septalial plates incompletely
fused, leaving small cavity below septalium; den­
tal plates long, slightly divergent. L.lur.(M.Lias.),
Eu. (Fr.)-?Afr. (Morocco).-- FIG. 707,1; 709,1.
eF. guerangeri (EUDES-DESLONGCHAMPS), Fr.
(Sarthe); 707,la-e, brach.v., lat., ant., ped.v.,
post. views, Xl; 709,la-l, ser. transv. sees., X 1.2
(252).

Flabdlothyris E. EUDES-DESLONGCHAMPS, 1884, p.
293 [eTerebratula flabellum DEFRANCE, 1828, p.
160; 00). Small, valves slightly convex, flabellate,
anterior commissure plane to incipiently uniplicate,
multiplicate, ill-defined fold and sulcus; umbo
massive, short, foramen large, beak ridges angu­
lar, mesothyridid, deltidial plates disjunct to con­
junct, commonly concealed, pedicle collar devel­
oped. Crural bases given off ventrally; cardinal
process present; median septum thin plate sup­
porting hinge plates posteriorly only; hinge plates
in section .demarcated from inner socket ridges,
ventrally directed, slightly concave; dental plates
short. [Specimens from L.Jur. and V.Cret. are
homeomorphs.) M.Jur.(Bathon.), Eu.(Eng.-Fr.).

1a

Plesiothyris
1e

FIG. 704. Zeilleriidae (p. H827-H828).

--FIG. 705,8; 709,2. eF. flabellum (DEFRANCE),
Fr.; 705,8a-c, brach.v., lat., ant., views, X4; 709,
2a-h, ser. transv. sees., X 1.2 (253).

Gusarella PROZOROVSKAYA, 1962, p. 111 [eZeilleria
gusarensis MOISSEEV, 1944, p. 58; 00). Medium­
sized, biconvex, or pedicle valve carinate, elongate­
pentagonal in outline, anterior commissure in­
cipiently uniplicate; umbo moderately incurved,
beak ridges angular, ?permesothyridid, pedicle
collar absent. Loop long, delicate, ·transverse band
rather posterior; hinge plates W -shaped, resemb­
ling those of R/lgiula, but lacking median sep­
tum; dorsal adductor scars large, oval; dental
plates short. V .I/lr.( Ca/lov.) , Asia (W.Turkoman
near Caspian Sea) .--FIG. 700.1. eG. gusarensis
(MOISSEEV); la-c, brach.v., lat., ant. views, XO.7;
Jd, loop, XO.7; Ie, brach.v. into mold, XO.7
(649).

Modestdla E. F. OWEN in CASEY, 1961, p. 573
[eM. modesta; 00). Small, biconvex, cinctiform
shells, ligate or strangulate anteriorly, anterior
commissure plane; umbo produced, suberect, beak
ridges angular, mesothyridid, foramen large,
pedicle collar not observed, deltidial plates dis­
junct to conjunct. Crural bases given off ventrally,
dorsal septum half of valve length; hinge plates
not distinguishable in section from inner socket
ridges, ventrally inclined, septalium exceptionally
deep, V-shaped; dental plates short, angled. L.
Cret.( Alb.), Eu.(S.Eng.) .--FIG. 705,10; 709,3.
eM. modeS/a; 705,lOa-c, brach.v., lat., ant. views,
X3; 709,3a-h, ser. transv. sees., X1.2 (127).

Obovothyris S. S. BUCKMAN, 1927, p. 32 [eo.
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magnobolJata; aD]. Small to medium-sized, suI­
cocarinate, becoming biconvex, subpentagonal.
with angular anterolateral carinae; umbo sub­
erect to incurved, beak ridges slwrt. subangular,

permesothyridid, pedicle collar with stout septum.
Crural bases given off dorsally; dorsal median
septum high, slightly greater than half of valve
length and supporting hinge plates; septalium very

Obovothyris

Flobellothyris

7f

100
Modestello

FIG. 705. Zeilleriidae (p. H823-H829).

7(!)
7e
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Fimbriothyris

FIG. 707. Zeilleriidae (p. H825).

Epicyrto

20

2c

observed. Crural bases given off ventrally; median
septum less than half of valve length, supporting
hinge plates, which in section are slightly deflected
ventrally, becoming gently undulating, with shal­
low V-shaped septalium commonly filled with cal­
lus knob; adductor scars lens-shaped, set at slight
angle to septum; dental plates short, curved, con­
verging. M./ur.(Bajoc.-Bathon.)-U./ur.(Callov.},
?Cret., Eu.--FIG. 703,1; 710,2. ·0. ornitho­
cephala 0. SOWERBY), Bathon. (1. Cornbrash),
Eng.; 703,1a-c, brach.v., lat., ant. views of holo­
type, X 1.3; 703,1d, dorsal adductor scars, X 0.7;
703,le, ventral muscle scars. XO.7; 703,11. loop
(reconstr.), XO.8; 7102a-z, 2a'-b', ser. transv.
sees., X I (576).

Plesiothyris DOUVILLE, 1879, p. 275 [·Terebratula
(Waldheimia) verneuili E. EUDEs-DESLONG­
CHAMPS, 1864, p. 268 (sep. pub!. 1863); 00].
Medium-sized, pentagonal, moderately biconvex,
anteriorly bilobate or quadrilobate, anterior com­
missure plane or sulciplicate; umbo suberect to
incurved, beak ridges angular strong, demarcating
interarea, symphytium short. Loop presumed to be

Digonella
FIG. 706. Zeilleriidae (p. H824-H825).

shallow, rounded, hinge plates not demarcated
from inner socket ridges, slightly convex ven­
trally; dorsal adductor scars elongate-oval taper­
ing posteriorly; dental plates short, curved. M./ur.
(Bathon.), Eu.(Eng.-Fr.).--FIG. 700,4; 705,9;
710,1. ·0. magnobovata, L.Cornbrash, Eng.; 700,
4a-c, brach.v., lat., ant. views, X 1.3; 700,4d, dor­
sal adductor scars, X 1.3; 705,9, loop (reconstr.),
XI; 710,1a-z, ser. transv. sees., XI.2 (576).

Ornithella E. EUDES-DESLONGCHAMPS, 1884, p. 273
[·Terebratula ornithocephala J. SOWERBY, 1815,
p. 227; 00] [=Microthyris E. EUDES-DESLONG­
CHAMPS, 1884, p. 274 (non LEDERER, 1863)=
Microthyridina SCHUCHERT & LEVENE, 1929, p.
120 (type, Terebratulites lagenalis VON SCHLOTH­
ElM, 1820, p. 284)]. Small to medium-sized,
biconvex, elongate-oval to pentagonal, ligate or
strangulate anteriorly, anterior commissure plane;
umbo suberect to incurved, beak ridges short,
rounded, permesothyridid, pedicle wllar rarely
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FIG. 708. Zeilleriidae (p. H824-H825).

zeilleriiform; dorsal septum about half of valve
length; dental plates present. L.Jur., Eu.(Spain­
Fr.).--FIG. 704,1. *P. verneuili (EuDEs-DES­
LONGCHAMPS), M.Lias., Spain; la-b, brach.v., ant.,
views of adult specimens (lectotype, herein), Xl;
le-e, immature specimen, brach.v., lat., ant. views,
Xl (253).

Rugitela MUIR-WOOD, 1936, p. 121 [*Terebratula
bullata J. DE C. SOWERBY, 1823, p. 49; OD].
Medium-sized, elongate-oval, sulcocarinate in early
stages, becoming biconvex, commonly globose,
anteriorly ligate or bilobate; umbo suberect to
incurved, beak ridges short, subangular, meso­
thyridid, or permesothyridid, telate, pedicle col-

~OOOOQQ

g;;;;~:J~
Ih ~ II

Flmbnothyns

~noOOOOO
Flabellothyris r"> 2h

n~ a \,-,~
3aO""'~~~~~
·V~~

Modestella 3h

FIG. 709. Zeilleriidae (p. H825).

lar rarely observed; shell surface with concentric
rugae. Crural bases given off dorsally, loop
possibly without spines; median septum long,
about 0.7 length of valve, supporting hinge plates
posteriorly, septalium shallow, replaced by callus
ridge anteriorly; hinge plates and inner socket
ridges and median callosity form W-shaped struc­
ture; adductor scars elongate-oval; dental plates
short and slightly divergent. M.Jur.(Bathon.}, n.
Cret.(Neoeom.}, Eu.(Eng.-Fr.).--FIG. 700,2a-d.
*R. bullata (J. DE C. SOWERBY), M.Jur.(Fuliers
Earth Rock), Eng.; 700,2a-e, brach.v., lat., ant.
views, X 1.3; 700,2d, long. sec. showing loop,
X 1.3 (579).--FIG. 700,2e; 711,2. R. cadomen­
sis (EUDES-DESLONGCHAMPS); 700,2e, brach.v. into
mold showing median septum and adductor scars,
XO.7; 711,2a-k, ser. transv. sees., Xl.2 (579).

Somalitela MUIR-WOOD, 1935, p. 140 [*5. ambalen­
sis; OD]. Small, valves biconvex, anterior com­
missure incipiently uniplicate; umbo flattened,
suberect, permesothyridid, telate, deltidial plates
conjunct; anterior half of valves with prominent,
angular plications. Loop given off dorsally; dor­
sal septum about half of valve length, supporting
hinge plates posteriorly; inner socket ridges not
separable from hinge plates, slightly concave ven­
trally, median callosity replacing septalium and
whole structure with flattened W-shaped section;
dental plates short. U.Jur.(?Kimmeridg.), Afr.
(Somaliland).--FIG. 705,6; 711,1. *5. ambalen­
sis; 705,6a-c, brach.v., lat., ant. views, X2; 711,
la-h, ser. transv. sees., X 1.2 (577).

Tauromenia SEGUENZA, 1885, p. 253, footnote [*T.
polymorpha; OD] [non Tauromenia FUCINI,
1931]. Small, circular to elongate-oval or penta­
gonal, biconvex, without definite fold or sulcus,
anterior commissure plane, multiplicate; umbo
small, short, beak ridges angular, impersistent,
permesothyridid, deltidial plates conjunct, short;
anterior half of valves prominently costate. Loop
given off ventrally; dorsal median septum less
than half of valve length, supporting hinge plates;
inner socket ridges not differentiated from hinge
plates, in section slightly convex ventrally with
shallow septalium; dental plates short. [Probably
same as Fimbriothyris.] ?U.Trias.(Rhaet.), Eu.
(Italy); L.Jur.(L.Lias.} , Eu. (Italy-Port.-Spain) -N.
Afr.--FIG. 705,4. *T. polymorpha, L.Lias.,
Sicily; 4a-d, brach.v., lat., ant., ped.v. views, Xl
(771 ).

Walkeria HAAS, 1890, p. 102, footnote (nom. nud.)
(non Walkeria FLEMING, 1828). Proposed for
forms of Zeilleria with spines on both ascending
and descending branches of loop. No type-species
designated.

Woroboviella DAGIS, 1959, p. 33 [*W. caucasiea;
OD]. Small, valves biconvex, with shallow dor­
sal median sulcus, anterior commissure slightly
sulcate; umbo short, curved, mesothyridid. Loop
long, with narrow descending branches, broad
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Ornithello
FIG. 710. Zeilleriidae (p. H825-H827).

ascending branches, and narrow convex trans­
verse band; hinge plates and inner socket ridges
dorsally inclined, septalium shallow; median sep-
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FIG. 711. Zeilleriidae (p. H828).

Family EUDESIIDAE Muir-Wood, n. fam.
Loop zeilleriid, given off dorsally; adult

cardinal process complicated in structure,
hollow, with 2 small cavities, trilobed, prom­
inent, and elevated above fused thickened
hinge plates, which commonly are pierced
by 3 small cavities; median dorsal septum
and dental plates present; shell, biconvex,
fully costate or costellate. M./ur.(Bathon.).
Eudesia KING, 1850, p. 144 [·Terebratula orbicu-
laris J. DE C. SOWERBY, 1826, p. 68 (=·T. cardium
VALENCIENNES in LAMARCK, 1819, p. 255); OD].
Small to medium-sized, elongate-oval, anterior

tum 0.3 length of valve, not attached to loop;
dental plates short, slightly divergent. V.Trias.
(Nor.), Eu.(NW.Caucasus).--FIG. 705,3; 712,
1. ·W. caucasica, 705,3a-d, brach.v., lat., ant.,
ped.v. views of holotype, Xl; 712,la-u, ser.
transv. sees., Xl (210).

Zeillerina KYANSEP, 1959, p. 119 [·Zeilleria belbe­
kensis MOISSEEV, 1934, p. 149; OD]. Differs from
Zeilleria in its depressed convex, oval-pentagonal
valves, anterior commissure incipiently uniplicate;
more produced slightly incurved umbo, shorter
and less angular beak ridges, development of
pedicle collar, cardinal process and no septalium,
crural bases given off ventrally; median septum
0.5 to 0.75 of valve length; hinge plates and in­
ner socket ridges in section not differentiated and
dorsally deflected; straight dental plates. V.lur.
(Oxford. - Kimmeridg.), Eu. (Ger. - Fr. - Switz. ­
USSR).--FIG. 705,1; 712,2. ·Z. belbekensis
(MOISSEEV), Kimmeridg., Crimea; 705,la-c, brach.
v., lat., ped.v. views, Xl; 712,2a-u, ser. transv.
sees., Xl (495).

lzObovothyrislw
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FIG. 713. Eudesiidae (p. H829-H830).
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lophophore up to schizolophous stage, loop
in advanced genera developing both from
cardinalia and median septum but ulti­
mately becoming free from septum which is
partly or entirely resorbed (614). V.Trias.­
Rec.

Family MEGATHYRIDIDAE Dall, 1870
[nom. coruCl. HATAI tit: ELLIOTT, herein (pro Mcgathyridac
ALLAN. 1940, p. 269, nom. transl. ~:c Mcgathyrinac DALL,

1870, p. 100) 1 [Mat<rials for this family prepared by KOTO"
HATA! and G. F. ELLIOTT. with addition by R. C. MOORE as

indicated, diagnosis of family by HATAI}

Zeillerino

FIG. 712. Zeilleriidae (p. H828-H829).

commissure plane, multiplicate; umbo short, mas­
sive, suberect or incurved, concealing deltidial
plates, foramen large, beak ridges obscure, ?meso­
thyridid, pedicle collar present. Hinge plates in
section not' distinguishable from inner socket
ridges, slightly convex ventrally, keeled, median
septum about 0.5 of valve length, supporting hinge
plates in some species; dental plates subparallel,
short. M.Jur.{ Bathan.}, Eu.-Asia-Afr.--FIG. 713,
1; 714,1. -E. cardium (VALENCIENNES), Fr.; 713,
1a-c, brach.v., lat., ant. views, XI; 1d, loop,
?X1.5; 714,la-p, sec. sees., Xl.2 (253).

Superfamily TEREBRATELLACEA
King, 1850

[nom. Iransl. ALLAN, 1940, p. 269 «r T<rebratellidae KtNG.
1850, p. 245) I [Mat<rials of this superfamily prepared by

G. F. El.LlOTT and KOToaA HATAI as indicat~dl

Brachial loop long, undergoing develop­
ment in association with median septum, FIG. 714. Eudesiidae (p. H829-H830).
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Loop composed of descending branches
only, passing in most advanced genus
through stages correlative with Gwynia,
Argyrotheca, and Megathiris, lower genera
not completing the series; lophophore tro­
cholophous to ptycholophous; posterior mar­
gin strophic or nearly so; spicules absent or
very feebly developed; dental plates absent
(810). U.Cret.-Rec.
Megathiris D'ORBIGNY, 1847, p. 269 [pro Argiope

EUDEs-DESLONGCHAMPS, 1842, p. ix (non AUDOUIN
in SAVIGNY, 1827)] [-Anomia detruncata GMELIN,
1792; 00) [=Megathyris BRONN, 1848, p. 244
(nom. van.); Argyope DAVIDSON, 1850, p. 65
(non SAVIGNY, 1826»). Biconvex to multiplicate
opposite with 8 to 14 rounded opposite plicae;
foramen submesothyridid, deltidial plates dis­
junct. Hinge teeth small, no dental plates; cardi­
nalia with low hinge platform uniting 2 promi­
nent socket ridges; cardinal process small; 2 lat­
eral septa reaching to near middle of brachial
valve; crura short; loop of 2 descending branches
free only near crura, attached to sides of median
septum; lophophore attached to dorsal mantle,
ptycholophous; adductor muscles attached to
pedicle valve in front of diductors; ventral pedicle
muscles attached to hinge platform (810). V.Gret.,
Eng.-Fr.; Eoc., Italy; Oligo., Ger.; Mio., Italy;
Plio., Eu.; Rec., Medit.-E.Atl. (Guernsey to Mad­
eira and Aegean Sea, 32-260 m.).--FIG. 715,3.
-M. detruncata (GMELlN), Rec., Medit.; 3a, brach.
v. int.; 3b,c, brach.v., ped.v. views, all x5.4
(244). [HATAI.] [Several species are recorded
from Upper Cretaceous strata of Europe (e.g., M.
davidsoni BOSQUET) .-ELLlOTT.]

Argyrothcca DALL, 1900, p. 44 [-Terebratula cu­
neata RISSO, 1826, p. 388; 00] [=Gistella GRAY,
1853, p. 114 (non GISTL, 1848»). Biconvex to
strangulate to oppositely multiplicate, smooth or
more commonly multiplicate, punctae rather
coarse; beak fairly short, subtruncate; fora­
men large, submesothyridid but almost hypo­
thyridid; deltidial plates small; pedicle collar well
developed, supported by median septum. Cardi­
nal process forming transversely elongate, sub­
rectangular boss that projects slightly behind
posterior margin, buttressed by median septum;
crura widely separate, short; loop relatively long,
formed of 2 descending branches, anteriorly con­
verging to join end of median septum; lopho­
phore large, schizolophous (810). V.Gret., Eu.­
N.Am.; Eoc., Eu.-N.Am.-S.Am.-W.Ind.; Oligo.,
Eu.-Mex.; Mio., Eu.(USSR)-N.Am.-W.Ind.-N.Z.;
Plio., Eu.(Eng.-Italy); Rec., Atl.(60-1280 m.)·Pac.
(160 m.)-Medit.(60-400 m.).--FIG. 715,4. -A.
cuneata (RISSO), Rec., Medit.; 4a,b, brach.v. int.,
ped.v. int., Xli (244). [HATA!.] [Several species
from Upper Cretaceous rocks are known from
Europe (e.g., A. megatremoides BosQun) and
North America.-ELLlOTT.)

2b

Cistellorculo

FIG. 715. Megathyrididae (p. H831-H832).
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Phragmothyris

1c

FIG. 716. Megathyrididae (p. H832).

Cistellarcula ELLIOTT, 1954, p. 726 [·C. wrigl~yi;

00]. Elongate, sulcate, low triangular interarea,
triangular pedicle opening, pedicle collar sup­
ported by median septum. Cardinalia with me­
dian trough, high socket ridges and high median
septum (284). Eoc., Fr.--FIG. 715,2. ·C. wrig­
leyi; 2a,b, ped.v. and brach.v. ext., X5; 2c,d,
ped.v. and brach.v. int., X5 (284). [HATA!.]

Gwynia KING, 1859, p. 258 [·Terebratula capsula
JEFFREYS, 1859, p. 43; 00]. Pouch-shaped, al­
most linguloid, minute, biconvex rectimarginate,
smooth, thin, punctae rather large and remote;
rostrum apicate, foramen delthyridid, deltidial

plates rudimentary. Hinge teeth without dental
plates, no hinge plates; cardinalia weak, cardinal
process minute, lophophore trocholDphous, at­
tached to dorsal mantle, no median septum, traces
of loop with its lower sides cemented to valve
(810). Pleist.( postglacial), Norway; Rec., E.Atl.
(16-4,400 m.)-Fr.-Neth.--FIG. 715,1. ·G. cap­
sula (JEFFREYS); Rec., E.Atl.; 1a-d. ped.v., brach.
v., lat., ant. views, X9; I~,f, ped.v. int., brach.v.
int., X9 (299). [HATAI.]

Phragmothyris COOPER, 1955, p. 65 [·P. cubensis;
00]. Small, width ranging to IS mm., mod­
erately to strongly biconvex, pedicle valve deeper
than brachial, anterior commissure rectimarginate
to broadly sulcate; surface multicostellate; large
submegalhyridid foramen, symphytium rarely
complete. Hinge teeth large, not supported by
dental plates, median ridge extending from beak
nearly to front margin; brachial valve with wide,
deep sockets bounded by elevated socket ridges;
adductor muscle scars on elevated platform,
with median septum rising well above it; loop
consisting of broad ribbon which extends around
muscle platform and unites with floor of valve
beneath it. Eoc.-Oligo., Cuba.--FIG. 716,1. ·P.
cubensis; Eoc., Camaguey Prov.; la, brach.v. view
(ho!otype), X4; Ib-~, lat., ped.v., ant., post.
views, X3; If,g, ped.v. int., brach.v. int., X3
(187). [MOORE.]

Family PLATIDIIDAE Thomson, 1927
[nom. transl. ALLAN, 1940, p. 269 (cr Platidiinae THOMSON,
1927, p. 215) J [Materials for this family prepared by KOrolA
HATAI and G. F. ELLIOTT as indicated, diagnosis of family by

HATAI]

Plano-convex, amphithyridid, spiculate
forms with loop in most advanced genera
composed of descending and ascending
branches separately attached to median sep­
tum, lophophore plectolophous (810). Eoc.­
Rec.

FIG. 717. Platidiidae (p. H833).
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Terebratulida-Terebratellidina-Terebratellacea

FIG. 718. Platidiidae (p. H833).

Platidia COSTA, 1852 (Jan.), p. 47 [OOrthis ano­
mioid~s SCACCHI & PHILIPPI, 1844, p. 69; 00].
[=Morrisia DAVIDSON, 1852, p. 371 (May)].
Smooth or with radiating lines or spinules on
pedicle valve, shell thin and penetrated by minute
caeca; dellidial plates narrow, pedicle collar
short, sessile. Hinge teeth with feeble dental
plates; crura long, converging, crural processes
short; descending branches of loop converging.
Dorsal pedicle muscles attached to inner side of
cardinalia; mantles, body wall, brachial mem­
brane, and bases of filaments strongly spiculate
(810). Eoc., N.Am.; Oligo., Ger.-Italy; Mio., Italy.
Pol.; Plio., Italy; P/~ist., N.Am. R~c., cosmop.(E.
Atl., 50-1340 m.; W.Atl.-Carib., 170-1290 m.; E.
Pac., 100-400 m.; W.Pac., 130 m.).--FIG. 717,
1. 0p. anomioidu (SCACCHI & PHILIPPI); Rec., E.
Ad.; Ia-c, brach.v., ped.v., lat. views, X1.2; Jd,~,

brach.v. int., X 1.8, X 1.2; If, brach.v. into show­
ing lophophore, X 1.2 (810). [HATAI.]

Amphithyris THOMSON, 1918 [OA. buckmani; 00].
Broadly suborbicular, capillate, punctae fine and
dense; hinge line nearly straight. Beak apicate,
triangular delthyrium in pedicle valve and semi­
circular notch in cardinal margin of brachial valve,
dorsal umbo being resorbed. Hinge teeth without
dental plates or swollen bases; cardinalia with
socket ridges only, no loop, median septum fairly
high, lophophore schizolophous, supported by
spicules (810). Ru., N.Z.-Medit.--FIG. 718,1.
°A. buckmani, N.Z.; Ia,b, brach.v., ped.v. views
of whole shell, X3.5; Ie, brach.v. int., X3.5
(299). [HATAI.]

H833

Kraussia DAVIDSON, 1852, p. 369 (OAnomia rubra
PALLAS, 1776, p. 182; SO DAVIDSON, 1853, p. 69)
(non Kraussia DANA, 1852)]. Biconvex to sulcate,
smooth or multicostate, punctae conspicuous; hinge
line broad, beak subtruncate, foramen sub­
mesothyridid, deltidial plates disjunct; pedicle
collar fused to floor in umbonal cavity. Hinge
teeth without dental plates; cardinalia with socket
ridges projecting behind hinge line, cardinal
nrocess small, prominent; dorsal adductor im-

essions strong, separated by median septum be­
nd brachidium, which consists of 2 stout di-

Q
Ib
Amphithyris

~U
10

Family KRAUSSINIDAE DaU, 1870
[.om. tr••sl. ALLAN, 1940 k" Kraussininae DALL, 1870) I
[=Miihlfeldtiinae OEHLERT, 1887] [Materials for this family

prepared by KOTaRA HATAI]

Spiculate, without dental plates and with
zygolophous to plectolophous lophophores,
loop in most advanced genera composed of
ascending lamellae attached to low median
septum and descending lamellae attached
to sides of ring formed by ascending lamel·
lae; in more primitive genera ring of ascend­
ing lamellae not completed ventrally and
descending lamellae not developed at all or
only incipiently (810). Mio.-Rec.
Kraussina DAVIDSON in SUESS, 1859, p. 210 [pro

Megerlino

FIG. 719. Kraussinidae (p. H833-H834).
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FIG. 720. Kraussinidae (p. H834).

vergent processes extending lateroventrally from
median septum; mantle canals of 2 large trunks
commencing close to cardinalia, terminating an­
teriorly close to median line, each canal giving
off 6 or 7 branches which bifurcate as they
reach shell margin; spicules very small (810).
R~c., Ind.O.(20-300 m.).--FIG. 719,2. eK.
rubra (PALLAS), S.Afr.; 2a-c, brach.v., lat., ant.
views, Xl (244).

Aldingia THOMSON, 1916, p. 501 [eT~r~brat~lla fur­
culif~ra TATE, 1880, p. 161; OD]. Incipiently
sulcate, punctae fine and dense; beak suberect,
foramen submesothyridid, deltidial plates almost
united. Hinge teeth with swollen bases, grooved
for reception of socket ridges; hinge trough mod­
erate�y large but with median ridge extending
anteriorly halfway from umbo. Brachial valve
thickened posteriorly to form platform, buttressed
by short median septum, crural bases fused with
socket ridges; cardinal process low, loop long,
reflected, descending branches attached by con­
necting bands to sides of septum, ascending
branches united to top of septal pillar by con­
necting bands. Ventral muscular impressions
strong (810). Mio.(Janjukian} , Australia; R~c.

(220-240 m.), Australia.--FIG. 719,4. A. will~­

mo~si (DAVIDSON), Rec., Australia; brach.v. int.,
X3 (244).

Megerlia KING, 1850, p. 145 [eAnomia truncata
LINNE, 1767, p. 1152; OD] [not preoccupied by
M~gal~a ROBINEAU-DESVOIDY, 1830] [=Muh!-

fe/dtia BAYLE, 1880, p. 240]. Incipiendy narrowly
sulcate, capillate, striae slightly nodulose, interior
of valves radially tuberculate; foramen submeso­
thyridid, deltidial plates disjunct, pedicle collar
free anteriorly. Pedicle valve with small median
septum extending up under pedicle collar but not
supporting it; cardinalia consisting of widely
divergent socket ridges, excavate below, to inner
sides of which crural bases are attached, no cardi­
nal process, loop forming complete ring, on median
septum, descending branches extending from car·
dinalia to ring; filaments long, slender, and nu­
merous. Brachial valve with 2 long central
mantle canals and 2 much larger many-branched
lateral canals; spicules present both in mantle and
arms (810). Mio.-Plio., Italy-Fr.; Plio.-R~c., Gibral­
tar-Algeria; R~c., Medit.-E.Atl.(60-600 m.)-Ind.
O.-Pac.O., Persian Gulf.--FIG. 719,3. eM. trun­
cata (LINNE), Rec., Medit.; 3a, brach.v. into show­
ing loop, X2; 3b, shell into lat. showing loop,
X2 (237).

Megerlina EUDES-DESLONGCHAMPS, 1884, p. 243
[eKraussia lamarckiana DAVIDSON, 1852, p. 80;
OD]. Sulcate, with fine alternate multiplication
developing directly upon smooth stage, punctae
fine, interior tuberculate; beak suberect, foramen
submesothyridid but almost hypothyridid, deltidial
plates discrete; pedicle collar anteriorly excaVate,
embayed in middle. Hinge teeth without dental
plates; socket ridges rather stout, giving off on
their inner anterior corners 2 spurs which ap­
proach septum without joining it and thus en­
closing an imperfect hinge trough; cardinal proc­
ess feeble; median septum with 2 diverging Y­
shaped lamellae slightly expanded at their extremi­
ties in front and concave toward each other.
Spicules stouter than in Kraussina (810). N~og.,

Tasm.; R~c., Australia.--FIG. 719,5. eM. la­
marckiana (DAVIDSON), Rec., Australia (New S.
Wales); brach.v. int., X4.5 (244).

Pantellaria DALL, 1919, p. 251 [eTa~bratula man­
struosa SCACCHI, 1836, p. 8; OD]. Differs from
M~g~rlia only in possessing amphithyridid instead
of submesothyridid foramen, in flattening of
brachial valve, and in absence of radial sculpture
(221). Mio.-Pl~ist., Italy; R~c., Medit.-Adriatic­
Aegean-Ind.O., E.Atl.(460-2780 m.)-W.Atl.-­
FIG. 719,1. ep. monstruosa (SCACCHI), Rec.,
Medit., Ia,b, brach.v. view, Xl, X2; Ic,d, ped.v.,
lat. views, Xl (244).

Pumilus ATKINS, 1958, p. 560 rep. antiquatus;
OD]. Adult lophophore schizolophous. Beak sub­
erect; foramen incomplete; deltidial plates, narrow,
disjunct; pedicle collar well developed. Hinge
teeth without dental plates; no cardinal process
or loop, median septum of brachial valve low,
terminating an teriorly in small protuberance.
Spicules present (42). Ru., N.Z.--FIG. 720,1.
ep. antiquatus; Ia,b, brach.v. views, X9, XI0;
Ic,d, ped.v. views, XI0, X9 (42).
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Family DALLINIDAE Beecher, 1893
[nom. transl. ALLAN, 1940, p. 270 (ex Dallininae BEECHER,
1893, p. 391) I [Materials for t~is. family ~repar~d by G. !'.
ELLIOTT and KOTORA HATAI as mdlcated, dIagnosIs of famIly

by ELLIOTT & HATAII

Loop passing through all or part of pre­
campagiform, campagiform, frenuliniform,
terebrataliiform, and dalliniform growth
stages, or modifications of these; spicules
present in some forms but never abundant;
dental plates generally present (810). U.­
Trias.-Ree.

Subfamily DALLININAE Beecher, 1893
[Diagnosis of subfamily by G. F. ELLlOTTI

Folding sulcate to intraplicate; cardinal
process small, loops campagiform, frenulini­
form, terebrataliiform, or dalliniform. L.
erel.-Ree.
Dallina BEECHER, 1893, p. 377, 382 ["Terebratula
septigera LovEN, 1846, p. 29; OD]. Broadly
sulcate to intraplicate, with tendency to quadri­
plication. Beak erect, no beak ridges; foramen
large, mesothyridid, attrite; symphytium concave.
Hinge teeth supported in young by dental plates
which become thin with age and absent in adult;
cardinalia with excavate hinge plates supported
by median septum, separated into inner and outer
parts by crural bases, cardinal process absent or
rudimentary, shelflike; loop dalliniform (810).
?Eoe., Japan; Mio., Italy-Japan; Plio., ItalY-Japan;
Pleist., Italy-Japan-Norway; Ree., Atl.O.(40-1560
m.)-Pac.O.(90-210m.)-Medit.--FIG. 721,3. "D.
septigera (LOVEN), Rec., NE.AtI.O.; 3a-d, brach.v.,
lat., ped.v., ant. views, Xl; 3e, brach.v. int.,
oblique lat. view showing loop, X1.5 (244).
[HATAI.]

Campages HEDLEY, 1905, p. 43 ["C. furcifera;
OD]. Rectimarginate to intraplicate, punctae fine;
beak short, suberect to erect; foramen marginate,
permesothyridid, symphytium narrow, pedicle­
collar short. Hinge teeth strong, without dental
plates or swollen bases; cardinalia with excavate
hinge plates resting on median septum, cardinal
process small, shelflike, loop early terebrataliiform,
funnel-like in appearance (810). Mio.-Ree., Japan;
Tert., N.Z.; Ree., W.Pac.(140-1400 m.)-Ind.O.
--FIG. 721,5. "C. furcifera, Ree., Australia; 5a,
ped.v. ext., lat. view, X 1.8; 5b, brach.v. into
showing loop (reconstr.), X2.5; 5e, slightly
oblique lat. view of loop, X2.5 (810). [HATAI.]

Chathamithyris ALLAN, 1932, p. 15 ["C. traversi;
OD]. Incipiently sulcate, punctae small and
dense. Beak prominent, suberect; foramen meso­
thyridid, attrite; symphytium rather low. Cardi­
nalia weak, loop terebrataliiform or early dallini­
form (16), Tert., N.Z.--FIG. 721,7. "C. traversi,
Tert., N.Z.; 7a,b, brach.v. and lat. views, X 4.6
(16). [HATAI.]

Coptothyris JACKSON, 1918, p. 479 ["Terebratula

grayi DAVIDSON, 1852, p. 76 (=?Magasella adamsi
DAVIDSON, 1871, p. 54); OD] [=Thomsonia JACK­
SON, 1916, p. 22 (non SIGNORET, 1879; nee KONOW,
1884); Pereudesia DALL, 1920, p. 360 (nom.
subst. pro Thomsonia); Caeata STRAND, 1928, p.
38 (pro Thomsonia)], Widely oval to transverse,
hinge line long and little curved, sulcate, test
coarsely and irregularly multiplicate, punctate;
beak obtuse, foramen large, permesothyridid, del­
tidial plates conjunct, commonly broken, pedicle
collar short, sessile. Hinge teeth with strong dental
plates; cardinalia as in Terebratalia, median sep­
tum reduced, loop dalliniform (399). Mio.-Ree.,
Japan-Korea.--FIG. 721,4. "C. grayi (DAVID­
SON), Rec., Korea Str.; 4a,b, brach.v. and lat.
views, Xl; 4e, brach.v. into showing loop (re­
constr.), Xl (244). [HATAI.]

Dallinella THOMSON, 1915, p. 75 ["Terebratalia
obsoleta BEECHER, 1893, p. 382, 392 (=Tere­
bratella oecidentalis obsoleta DALL, 1891, p. 186);
OD]. Differs from Terebratalia in having per­
mesothyridid foramen and narrowly intraplieate
folding (810). Mio.-Ree.(l00-220 m.), NW.Am.
--FIG. 721,6. "D. obsoleta (BEECHER), Rec.,
brach.v. view, Xl (220). [HATAI.]

Diestothyris THOMSON, 1916, p. 503 ["Terebratula
frontalis MIDDENDORFF, 1849, p. 518; OD]. Nar­
rowly sulcate, thick, smooth, punctae rather large
and widely spaced; beak large, obtuse; foramen
submesothyridid, attrite; deltidial plates rudi­
mentary; pedicle collar sessile, long, striate. Hinge
teeth strong, with ventrally recessive dental plates;
cardinalia strong, consisting of strong socket ridges
separated by callous deposit; cardinal process low;
median septum in front of valve; loop terebratalii­
form. Dorsal adductor impressions strong, an­
terior and posterior muscle impressions lying side
by side (810). Mio., N.Am.; Plio., N.Am.-E.Asia;
Pleist., N.Am.-Eu.; Ree., N.Pac. [HATAI.]
D. (Diestothyris). Small to medium-sized, dis­

tinctly sulcate, foramen moderately large. Mio.,
N.Am.; Plio., N.Am.-Kamchatka-Japan; Pleist.,
N.Am.; Ree., N.Pac.-Okhotsk Sea-Japan Sea.-­
FIG. 722,2. "D. (D.) frontalis (MIDDENDORFF),
Rec., N.Pac.; brach.v. into showing loop (re­
constr.), X2 (244). [HATAI.]

D. (Tisimania) HATAI, 1938, p. 97 ["Diestothyris
tisimana NOMURA & HATAI, 1936, p. 132; OD].
Differs from D. (Diestothyris) in large size, rec­
timarginate to incipient sulcate folding, smaller
foramen, cardinalia of Terebratalia type, median
septum intermediate between Terebratalia and
D. (Diestothyris) , strong muscle impressions
separated by septum in brachial valve and lying
anterior to septal ridge in pedicle valve (399).
Ree., NW.Pac. [HATAI.]

Fallax ATKINS, 1960, p. 72 ["F. dalliniformis; OD].
Hinge teeth supported by dental plates, pedicle
collar sessile, folding sulcate to intraplicate, beak
erect, beak ridges rounded. Cardinalia with plat­
form and thick septum, hinge plates excavated, no
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FIG. 721. Dallinidae (Dallininae) (p. H835, H837).
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space beneath platform into 2 CaVItieS, lack of
septum or mesial ridge between muscle scars
(643). Rec., Japan(170 m.)-USSR(Sakhalin Is.,
125 m.). [HATAI.]

Pegmathyris HATAI, 1938, p. 225 [-Dallina miyato­
koensis HATAI, 1936, p. 315; aD]. Differs from

crural bases, no cardinal process, loop campagi­
form, adult lophophore plectolophous. Spicules
abundant, occurring in lophophore, body wal1 and
mantle canals (43). Rec., E.Atl.--FIG. 721,2.
-F. dallinilormis; 2a-d, brach.v., lat. ant., ped.v.
views, Xl (43). [HATAt.]

Glaciarcula ELLIOTT, 1956, p. 285 [-Terebratella
spitzbergensis DAVIDSON, 1852, p. 78; aD]. Smal1,
elongate-pyriform, biconvex, rectimarginate; test
thin; ventral beak prominent, incurved, abraded;
pedicle-opening elongate-triangular; deltidial plates
long, narrow, disjunct; cardinal process minute,
crural bases and inner socket-ridges fused, septum
passing posteriorly into deep hinge-trough; loop
terebrataliiform. Pleist., Scand.; Rec., N.Atl.­
?Japan.--FIG. 723,1. -G. spitzbergensis (DAVID­
SON), Rec., N.Atl.; Ia,b, brach.v., lat. views, X3
(244); Ic, loop, X7 (917). [ELLIOTT.]

Japanithyris THOMSON, 1927, p. 251 [-Terebratdla
Mariae A. ADAMS, 1860, p. 412; aD]. Like Dallina
in shape, folding, beak characters, cardinalia, and
absence of dental plates, differing only in not
having passed the terebrataliiform loop stage and
in much smal1er adult size; loop less advanced
than in Campages (810). Plio., Italy; Pleist., E.
China Sea (Ryukyu Is.); Rec., Japan.--FIG. 721,
1. -/. mariae (A. ADAMS), Rec., Japan; Ia,a', brach.
view, X2, Xl; Ib,c, lat., ant. views, X2; ld,
slightly oblique lat. view of loop, X2 (244).
[HATAI.]

Macandrevia KING, 1859, P 261 [-Terebratula
cranium MULLER, 1776, p. 249; aD] [not pre­
occupied by Macandrewia GRAY, 1860] [=Frenula
DALL, 1871, p. 55 (type, F. jeffreysi); Waldheimia­
thyris HELMCKE, 1939, p. 331]. Biconvex, recti­
marginate to sulcate, thin, smooth or with fine
radial sculpture, punctae minute and rather dis­
tant; beak obtuse, suberect to erect; beak ridges
ill-defined; foramen ?permesothyridid, attrite;
deltidial plates weak. Hinge teeth strong, sup­
ported by dental plates, which are united by callus
deposit closely applied to floor of valve; crural
bases fused with socket ridges, from which 2 hinge
plates steeply descend to valve floor, not supported
by septum but excavated anteriorly at their sides;
loop dalliniform. Diductor muscles attached to
small transverse impression over dorsal umbo
(810). Mio., Japan; Plio., Italy; Pleist., Norway­
Sweden - Italy, Rec., Atl.(10-2,900 m.) - Pac.(240­
4,400 m.)-Antarctic(400-2,800 m.).--FIG. 722,
1. -W. cranium (MULLER), Rec., Atl.; Ia-d, brach.
v., lat., ped.v., ant. views, X 1.2 (Ia,b, with pro­
truding pedicle); 1e,I, foramen, X 3 (11 showing
hinge teeth); 1g, loop (reconstr.) , X 3 (299).
[HATAI.]

Pacilithyris HATAI, 1938, p. 98 [-Terebratalia
::canthica DALL, 1920, p. 346; 00]. Differs from
Terebratalia in having no collar and cardinal
process, widely divided crura, crural stems being
united to concave platform which is continuous
with posterior end of median septum dividing

Macandrevia

Terebratalia

FIG. 722. Dallinidae (Dallininae) (p. H835,
H837-H838).

1e
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FIG. 723. Dallinidae (Dallininae) (p. H837).

FIG. 724. Dallinidae (Dallininae) (2), (Gemmar­
culinae) (1) (p. H838-H839).

growth stages of terebrataliiform loop.
L.Cret.-U.Cret.
Gemmarcula ELLIOTT, 1947, p. 145 [·G. aurea

(=Terebratula truneata J. DE C. SOWERBY, 1826,
p. 71, non Anomia truneata LINNE, 1767, p.
1152); OD]. Small to medium-sized, biconvex,
ovate-quadrilateral, coarsely striate, rectimarginate
to parasulcate; umbo short, suberect, markedly
truncate; foramen large, vertically ovate, submeso­
thyridid; prominent symphytium, area high; hinge
line submegathyridid; pedicle collar present. Ped­
icle valve with strong median ridge; cardinalia
strong, buttressed by median septum, cardinal
process transverse and countersunk in cardinal
platform. inner and outer socket ridges present;

Glaciarcula
1c

Dallina in much thicker test, rectimarginate fold­
ing, high symphytium, straighter and stronger
beak, stronger median septum, inner hinge plates
horizontal instead of inclined, stronger muscle im­
pressions; cardinal process strong (399). Mia.,
]apan.--FIG. 722,4. ·P. miyatokoensis (HATAI);
4a,b, brach.v. and ped.v. views, Xl (399).
[HAu!.]

Terebratalia BEECHER, 1893, p. 377 [·Terebratula
transversa G. B. SOWERBY, 1846, p. 94 (=Maga­
sella radiata DALL, 1877); OD]. Rectimarginate
to sulcate, smooth or radial ribs, punctae mod·
erately developed; beak generally suberect, beak
ridges usually sharp; roramen mesothyridid, at­
trite, incomplete or uncommonly complete; pedicle
collar short, sessile. Hinge teeth with ventrally
recessive dental plates which may be obsolete;
cardinalia strong, with callus between socket ridges
in umbonal region joined to septum; cardinal
process variable, fused with callus; median sep­
tum generally stout; loop terebrataliiform. Muscle
impressions may be very strong (810). Oligo., W.
N.Am.-?Japan; Mio.-Pleist., W.N.Am.-Japan; Ree.,
N.Pac.(l0·1,750 m.).--FIG. 722,3. ·T. trans­
versa (SOWERBY), Rec., Can.(Vancouver Is.); 3a,b,
brach.v. and ped.v. views, Xl (244). [HAUl.]

Terebrataliopsis SMIRNOVA, 1962, p. 98 [·T. quad·
rata; OD]. Circular to rounded pentagonal, pedicle
valve strongly convex, carinate; brachial valve
slightly convex, with faint sulcus, commissure
rectimarginate to slightly sulcate; umbo over­
hanging brachial valve, foramen small, beak
ridges sharp; hinge line terebratulid. Teeth broad,
dental plates divergent; ventral septum fourth
of valve length; cardinal process not observed,
hinge plate supported by median septum; loop
passing through massive campagiform and frenu­
liniform stages to adult terebrataliiform, with
wide, irregular spinous bands. L.Cret., USSR.-­
FIG. 724,2. ·T. quadrata; 2a,b, brach.v. into
(reconstr.), X 1.25 (748). [ELLIOTT.]

Subfamily GEMMARCULINAE Elliott, 1947
[Gemmarculinae ELLIOTT, 1947, p. 145] [Materials for this

subfamily prepared by G. F. ELLIOTT]

Cardinal process large, fused with cardi­
nalia; accessory structures present on all
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loop terebrataliiform, with accessory ears, passing
through precampagiform to frenuliniform growth
stages. L.Cret.-V.Cret., Eu.; V.Cret., N.Am.-­
FIG. 724,la-e. G. arizonensis COOPER, V.Cret.,
USA (Ariz.) ; la-e, brach.v., lat. ant. views, X3.3
(1 87).--FIG. 724,ld. ·G. aurea, L.Cret., Eng.,
brach.v. int., X 6.5 (276).

Subfamily KINGENINAE Elliott, 1948
[Kingeninae ELLIOTT. 1948. p. 311] [Materials for this sub­

family prepared by G. F. ELLIOTT]

Loop development after campagiform
passing to kingeniform, modified kingeni­
form, or belothyridiform. U.Jur.-U.Cret.
Kingena DAVIDSON, 1852, p. 40 [·Terebratula lima

DEFRANCE, 1828, p. 156; 00] [=Kingia

SCHLOENBACH, 1865, p. 296 (nom. null.) (non
THEOBALD, 1910; nee MALLOCH, 1921)]. Medium­
sized, biconvex, rounded-pentagonal, rectimar­
ginate to slightly ligate; test thin, with tiny ex­
ternal asperities and color-traces; umbo short, sub­
erect, truncated, foramen permesothyridid, deltid­
ial plates disjunct and obscured by beak ridges.
Pedicle collar sessile, muscle marks and pallial
sinus grooves faint. Cardinalia with inner socket
ridges prominent, cardinal process small, trans­
verse, concave hinge trough supported by thin
low median septum, loop with very broad hood­
like transverse band doubly attached to septum
above attachments from descending branches,
passing through precampagiform and campagiform
growth stages before diverging to kingeniform.

Kingeno

30

Tulipino

Zittelino

3b

.~......... ":.:~" '. !.

~~~",.. . J
··"'i<~.".,"

4
Belothyris

FIG. 725. Dallinidae (Kingeninae) (p. H839-H841).
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L. Gret. - U. Cret., Eu.-Asia-Afr.-Australia-N. Am.
--FIG. 725,1 a-e. K. mesembrina (ETHERIDGE),
U.Cret., W.Australia; 1a-e, lat., post., ant., dorsal,
oblique of loop, X4 (281).--FIG. 725,lf-h. -K.

lima (DEFRANCE), U.Cret., Eng.; 1f-h, brach.v.
view, brach.v. int., lat. view of loop, X2 (229).

Belothyris SMIRNOVA, 1960, p. 117 [-B. plana; OD].
Small, terebratuliform, pentagonal to elongate in

5

Trigonellina

FIG. 726. Dallinidae (Trigonellininae) (3-5), (Subfamily Uncertain) (1-2) (p. H841-H842, H844-H845).
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outline, biconvex, smooth, commissure rectimar·
ginate, folding ligate to strangulate, beak char­
acters similar to those of Kingena; test thin, den­
tal plates well developed, curved, teeth massive.
Dorsal valve with inner socket ridges and crural
bases fused and overhanging concave median
hinge trough; thin median septum rising steeply
to its apex at about 0.3 of valve length. Loop
fairly stout; with conspicuous triangular crura,
subparallel descending branches widening at points
of recurvature, continuing as broad ascending
branches which curve posteriorly and inwardly
forming dorsoventrally curved arc, from which 2
short connecting bands are individualized out to
apex of median septum; accessory loop structures
present. [Thus no connecting bands from sep­
tum to descending branches occur, or between
ascending and descending branches, and although
connection between septum and ascending branches
i~ somewhat reminiscent of that in Kingena, pro­
portions of ascending branch structure are quite
different and there is no hood.] L.Cret., USSR.
--FIG. 725,4. "B. plana; brach.v. into (re­
constr.), X 1.3 (747).

Tulipina SMIRNOVA, 1962, p. 102 [OZeilleria kou­
taisensis DE LORIOL, 1896, p. 145; 00]. Small,
globose, terebratuliform, with shallow dorsal sul­
cus. Beak incurved, beak ridges rounded, pinhole
foramen. Anterior commissure rectirnarginate to
sulcate. Teeth wide, dental plates close to shell
walls, low rounded ventral septum to half valve
length. Cardinal process not seen, crural bases
massive, septalium deep and cuplike, dorsal me­
dian septum formed of 1 median and 2 lateral
plates. Loop developing from campagiform hood
by frenuliniform resorption during growth to
adult loop somewhat like that of Kingena, but
with different proportions and with transverse
hoodlike structure developed dorsally and not
vertically or ventrally. L.Cret., USSR.--FIG.
725,2. °T. koutaisensis (DE LORIOL); 2a,b, brach.v.
int. (reconstL), X4.5 (748).

Zittclina ROLLIER, 1919, p. 368 [OTerebratula orbis
QUENSTEDT, 1858, p. 639; 00]. Small, smooth,
kingcniform. Pedicle collar present. Cardinalia
with small central concave hinge platform, sep­
tum thin, loop campagiform, with short descend­
ing branches fringed with long spines, and large
hood with annular Rutings, laterally angled and
anteriorly produced into gracefully curved pro­
jections. V.fur., Eu.-W.Asia; ?L.Cret., Eu.-­
FtG. 725,3. oz. orbis (QUENSTEDT), U.Jur., Ger.;
3a,b, dorsal and lat. views of loop, X4 (900).

Subfamily TRIGONELLlNINAE Elliott, n. subfam.
[Mattfials for this subfamily prepared by G. F. ELLtOTT1
Shell transverse, with costate, scaly sur­

face; .cardinalia small; inner socket ridges
con~plcuoUS; loops angular, spinose, cam­
pagtform to dalliniform. L./ur.-U./ur.
Trigonellina BUCKMAN, 1907, p. 342 [OTerebratu-

5
Yabeithyris

FIG. 727. Dallinidae (Frenulininae) (1), Nipponi­
thyridinae (2-5) (p. H842-H843).

lites pectunculus VON SCHLOTHEIM, 1820, p. 272;
aD]. Small, transverse terebratuliform, test thick,
scaly, ornamented by several well-spaced, rounded,
opposite carinae, foramen with conjunct deltidial
plates, lateral areas delimited by beak ridges,
hinge line nearly strophic; small median ridge
in ventral umbo. Cardinalia with inner socket
ridges prominent, cardinal process small, small
cardinal platform buttressed by median septum
extending to middle of valve, loop small, campagi­
form. V.fur., Eu.--FIG. 726,3. °T. pectunculus
(VON SCHLOTHEIM), GeL; 3a-c, brach.v., ant.,
ped.v. views, X4; 3d, loop, X4 (900).

Antigoniarcula ELLIOTT, 1959, p. 146 [0Argiope
perrieri EUDES-DESLONGCHAMPS, 1853, p. 5; 00].
Small, transverse, alate; test costate and scaly,
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with shallow median sulcus in brachial valve op­
posed by opposite fold in pedicle valve; foramen
large, with narrow deltidial plates and pedicle
collar, lateral areas wide and low, hinge line
strophic. Brachial valve interior with small
hinge plates, delimited by inner socket ridges,
supported anteriorly by very short thin median
septum, cardinal process small, crura thin and
delicate, loop angular dalliniform, anteriorly pro­
duced into sharp points. L.Jur., W.Eu.--FIG.
726,4. -A. perrieri (DESLONGCHAMPS), Fr.; 4a,b,
ped.v. and brach.v. views, X3; 4c, brach.v. into
showing loop (reconstr.), X4.5 (256).

Ismenia KING, 1850, p. 81, 142 [-Terebratulites
pectunculoides VON SCHLOTHEIM, 1820, p. 271;
OD] . Small, transverse, biconvex, with about 5
prominent alternate rounded carinae on each
valve; test thick, ~caly; beak blunt, lateral areas
low, foramen large, rounded, deltidial plates small;
hinge line nearly strophic. Brachial interior with
small central cardinalia, prominent inner socket
ridges, cardinal platform small, buttressed by
median septum, cardinal process transverse, loop
terebrataliiform, anteriorly spinous. U.Jur., Eu.
--FIG. 726,5. -/. pectunculoides (VON SCHLOTH­
ElM), Ger.; brach.v. into showing loop (reconstr.),
X3 (227).

SubfamilY'FRENULININAE Hatai,1938
[Materials for this subfamily prepared by KOTORA HATAI]

Biconvex, rectimarginate to sulcate, del­
tidial plates conjunct to disjunct, foramen
submesothyridid. Cardinal process slender;
dental plates present; cardinalia widely di­
vergent; spiculation absent; loop passing
through preismeniform stage and attaining
frenuliniform stage in adult (399). Mia.­
Rec.
Frenulina DALL, 1894, p. 724 [-Anomia sanguino­
lenta GMELIN, 1792, p. 3347; OD]. Sulcate, thin,
smooth, punctae coarse and dense; beak suberect;
foramen submesothyridid, attrite; deltidial plates
disjunct, appearing conjunct; pedicle collar closely
applied to floor of valve. Hinge teeth with dental
plates; socket ridges rather strong, united on their
inner sides to crural bases; cardinalia divergent
clear to apex; cardinal process small, striated over
umbo; loop frenuliniform. Muscle impressions
feeble (81). Rec., Australia to Ryukyu Is. (E.China
Sea).--FIG. 727,1. -P. sanguinolenta (GMELlN),
Rec., Hawaiian Is.; 1a-d, brach.v., lat., ped.v.,
ant. views, Xl (la', X2) (244).

Jolonica DALL, 1920, p. 366 [-Campages (Jolonica)
hedleyi DALL; OD]. Rectimarginate to weakly
sulcate, punctae fine and rather dense; beak rather
short; foramen complete; pedicle collar feeble.
Hinge teeth with dental plates, leaving narrow
area between it and shell wall; pedicle valve with
short septal ridge; cardinalia with deep sockets,
divergent clear to apex and headed by cardinal
process; median septum prominent. Muscle im-

pressions weak (643). Pleist., E. China Sea (Ryu­
kyu Is.); Rec., S. Japan-Philip. Is.(to 640 m.).

~amoic~ HATAI, 1936, p. 313 [*Jolonica (Kamoica)
Iduensls HATAI, 1936; OD]. Biconvex, rectimar.
ginate, thick, punctae oval, dense; beak suberect;
foramen incomplete, ?submesothyridid; deltidial
plates disjunct. Hinge teeth strong, with slightly
recessive dental plates; cardinalia divergent clear
to apex, cardinal process prominent; crural bases
united to inner part of divergent socket ridges
but separated from them by groove, crura obliquely
vertical, slender; median septum fused with weak
callus. Muscle impressions weak (399). Mio.-Plio.,
Japan.

Subfamily NIPPONITHYRIDINAE Hatai, 1938
[nom. correct. HATAI, herein (pro Nipponithyrinae HATAI
1938)] [Materials for this subfamily prepared by KOTOR~

HATAII

Rectimarginate, sulcate to intraplicate;
beak nearly straight to erect, foramen com­
plete, symphytium straight to concave.
Hinge teeth strong, pedicle valve with sep­
tal ridge; loop not passing terebrataliiform
stage in Recent genera; cardinalia with
inner hinge plate troughlike or partially
filled; cardinal prbcess present in all forms;
median septum much thickened. Spicules
unknown (399). Mia.-Rec.
Nipponithyris YABE 8< HATAI, 1934, p. 588 [-N.

nipponensis; OD]. Punctae minute and dense.
Foramen complete, symphytium solid, concave or
nearly straight. Hinge teeth stout, with swollen
bases and grooves for reception of socket ridges;
pedicle valve with strong septal ridge separating
muscle impressions; inner hinge 'plates deeply
sunken, partially excavated beneath, generally cal­
loused; cardinal process small; loop terebratalii­
form; crura attached to lower part of socket ridges,
short and slender, posterior edge of ascending
branches with square notch. Dorsal muscle im­
pressions fairly strong (399). Mio.-Rec., Japan.
--FIG. 727,4. -N. nipponensis, Rec.; 4a, brach.
V. view, XI; 4b,c, brach.v. int., ped.v. int., X2
(399).

Isumithyris HATAI, 1948, p. 498 [*1. kazusaensis;
OD]. Differs from Nipponithyris in smaller size,
erect beak, mesothyridid foramen, intraplicate
folding, shorter symphytium without any mesial
ridge, and lack of septal ridge on floor of pedicle
valve. Punctae fine and rather dense (401). Plio.,
Japan.--FIG. 727,2. -I. kazusaensis; brach.v.
view, X2 (280).

Miyakothyris HATAI, 1938, p. 237 [-Nipponithyris
subovata HATAI, 1936; OD]. Differs from Nip­
ponithyris in its rectimarginate folding, incipient
truncation, very solid and thick test, higher but
less incurved beak, suberect position of foramen,
stronger cardinalia, and stronger median septum,
which is less swollen at bases (399). Mio., Japan.

Tanakura HATAI, 1936, p. 322 [*Magasella fibula
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HAYASAKA, 1921, p. 1 (non REEVE, 1861, p. 180)
(=Tanakura tanakura HATAI, 1936, nom. nov.)].
Rectimarginate, punctae fine; beak erect, nearly
epithyridid; symphytium concave; pedicle collar
sessile. Hinge teeth strong, bases swollen and
grooved ror reception of socket ridges; septal ridge
short; cardinalia with callus between socket ridges

10

Homptonino

uniting with septum; cardinal process trefoil on
top; crural bases closely applied to socket ridges.
Muscle impressions rather strong (399). Mia.,
Japan.--FIG. 727,3. ·T. tanakura HATAI; brach.
v. view, X2 (244).

Yabeithyris HATAI, 1948, p. 498 [·Y. notomsis;
OD]. Rectimarginate, smooth, rather thick, punc-

Hynniphorio

FIG. 728. Dallinidae (Subfamily Uncertain) (p. H844·H845).
© 2009 University of Kansas Paleontological Institute
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Psi lathyris

FIG. 729. Dallinidae (Subfamily Uncertain) (p. H845).

tae minute, elongate-oval and dense; beak erect;
foramen complete; symphytium short, with median
raised ridge; pedicle collar indistinct. Hinge teeth
with ventrally recessive dental plates; cardinalia
with deep trough posteriorly, anteriorly margined
by divergent crural bases and prominent median
septum; no cardinal process, only small shelf1ike
process over umbo (401). Mio., Japan.--FIG.
727,5. °Y. noto~nsis; brach.v. view, X2 (401).

Subfamily UNCERTAIN
[Materials for this assemblage prepared by G. F. ELLIOTT]

Arenaciarcula ELLIOTT, 1959, p. 147 [OT~r~brat~Ila

fittoni MEYER, 1864, p. 250; OD). Like Oblongar­
cula but smaller, with fewer and coarser costae,
thicker test, commissure uniplicate to parasu1cate,
dental plates fused to sides of valve, and cardinal
platform with well-marked separate raised inner
socket ridges, crural bases, and median septal
ridge. Loop believed terebrataliiform. L.Cr~t., w.
Eu.--FIG. 726,1. °A. fittoni (MEYER), Eng.;
1a,b, brach.v. and lat. views, X3 (557).

Aulacothyropsis DAGlS, 1959, p. 99 [OWaldh~imia

(Aulacothyris) r~flaa BITTNER, 1890, p. 258;

OD). Terebratuliform, plano-convex, like Aula­
cothyris externally. Umbo short, foramen small,
mesothyridid, beak ridges well developed. Pedicle
valve with short dental plates united by callus
posteriorly; teeth thick, wedge-shaped, not denti­
culate; brachial valve with hinge plate showing
inner socket ridges and crural bases, median sep­
tum very long and thin; loop long, descending
branches united posteriorly to septum, then pro­
ceeding anteriorly with each branch apparently
united along its length to corresponding ascending
branch; loop set dorsally with thick short spines;
possibly an early dallinid (terebrataliiform) pat­
tern. ?M.Trias., V.Trias., C.Eu.-USSR.--FIG.
728,2. °A. r~fI~xa (BITTNER), U.Trias., C.Eu.;
2a,b, ant., brach.v. views, X3 (76). [See also
Fig. 699.)

Eodallina ELLIOTT, 1959, p. 146 [OE. p"utliana;
OD). Small, terebratuliform, shallow dorsal sul­
cus only; beak straight, entire, pedicle opening
triangular, without deltidial plates. Pedicle valve
interior with medianly divided muscle field; car­
dinalia with inner socket ridges enclosing concave
hinge plates supported by low median septum,
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which extends anteriorly past mid-length, sup­
porting spinous modified campagiform loop with
short crural points, descending branches broadly
attached and hood thinning to narrow transverse
band. U.Trias., S.Am.--FIG. 728,3. -E. peru­
viana; 3a,b, brach.v., lat. views, X4; 3c, brach.v.
(reconstr.), X8 (776).

Hamptonina ROLLlER, 1919, p. 360 [-Terebratella
buckmani MOORE, 1860, p. 441; OD]. Small,
terebratuliform, rectimarginate; beak suberect,
foramen rounded, small disjunct triangular deltid­
ial plates. Brachial valve interior with inner
socket ridges enclosing concave hinge plate,
cardinal process small, transverse; septum low
posterwrly, rising steeply anteriorly, supporting
spinous modified campagiform loop with mod­
erately long crural points, broadly attached de­
scending branches, long anterior spurs and ascend­
ing branches modified to backwardly directed
ring. Precampagiform growth stages with high
septal pillar and nearly vertical hood known; ab­
normal individuals with short brachial structure
free of valve floor known. M.lur., Eng.--FIG.
728,1. -H. buckmani (MOORE); la, brach.v. into
showing loop (reconstr.), X4; lb, brach.v. view,
X4 (569); lc, brach.v. into of juvenile shell
(reconstr.), X20 (279).

Hynniphoria SUESS, 1859, p. 44 [-H. globularis;
OD]. Small, terebratuliform, globose, with both
valves markedly inflated, length about equal to
width; test smooth, pedicle valve with broad
shallow median sulcus occasioning wide boxlike
anterior uniplication, lateral commissures falci­
form; umbonal areas flattened, foramen very
small, deltidial structures small and obscure,
beak ridges round and indistinct, hinge line
terebratuliform. Pedicle valve interior with dental
plates and stout, apparently composite, median
septal structure which projects free anteriorly as
curved and thickening blade- or scimitar-like
structure, extending dorsally into shell cavity.
Brachial valve with divided cardinalia, stout in­
ner socket ridges; small, short posterior median
septum diminishing rapidly anteriorly; descend­
ing branches of loop broad and bladelike, pos­
teriorly attached to septum, then twisting to ap­
parent squarish boxlike campagiform hood with
divergent anterior corners. U.lur., C.Eu.--FIG.
728,4. -H. globularis; 4a,b, brach.v. and lat. views,
X6; 4c, oblique view of loop (reconstr.), X 10;
4d, lat. view of shell into (reconstr.), X6 (794).

Oblongarcula ELLIOTT, 1959, p. 147 [-T. oblonga
J. DE C. SOWERBY, 1826, p. 68; OD]. Medium­
sized, elongate-ovoid, biconvex, commissure recti­
marginate to sulcate, test thin, ornamented by fine
regular costae bifurcating only near umbo; beak
suberect, foramen mesothyridid, deltidial plates
conjunct, areas delimited by beak ridges, hinge
line terebratulid. Cardinalia thin, platelike, cardi­
nal process raised, transverse, sockets narrow, in­
ner socket ridges enclosing wide thin hinge plate,
medium septum thin, supporting hinge plate be-

neath and extending anteriorly to half of valve
length, crura delicate, loop believed terebratelii­
form. L.Cret., Eu.--FIG. 726,2. -0. oblonga
(SOWERBY), Eng.; 2a-c, shell into from side, brach.
v. and lat. views, X2 (761).

Pseudorugitela DAGlS, 1959, p. 100 [-Waldheimia
(Aulacothyris) pulchella BITTNER, 1890, p. 200;
OD]. Terebratuliform, biconvex, tending to an­
terior ligation; valve surfaces with strongly de­
veloped concentric growth steps. Dental plates
thin and parallel; brachial valve hinge plate di­
vided by deep narrow V-shaped hinge trough to
which median septum is joined; loop like that of
Aulacothyropsis but not spinous. U.Trias., C.Eu.­
USSR.--FIG. 729,1. -P. pulchella (BITTNER),
C.Eu.; la,b, brach.v. and ant. views, X8 (76).

Psilothyris COOPER, 1955, p. 10 [-Po occidentalis;
OD]. Small to medium-sized, smooth, biconvex,
ovate to subpentagonal, rectimarginate to unipli­
cate; umbo erect, foramen small to large, round,
submesothyridid to mesothyridid, deltidial plates
disjunct to conjunct, hinge line terebratulid. Car­
dinalia small, hinge plate undivided, medianly
concave; median septum, short, slender, with or
without buttressing cardinalia; loop dalliniform,
with long crural processes and short crura, passing
through precampagiform to terebrataliiform
growth stages. L.Cret., Eu.; L.Cret.-U.Cret., N.Am.
--FIG. 729,2. -P. occidentalis, L.Cret., USA
(Ariz.); 2a-c, ant., lat., brach.v. views, X4; 2d,
post. part of shell into showing crura and loop,
X8 (187).

Trifidarcula ELLIOTT, 1959, p. 147 [-Terebratella
trifida MEYER, 1864, p. 167; OD]. Small, trans­
verse, test thick with 3 principal high-raised,
rounded, straight-sided dorsal folds alternating
with 2 ventral folds; foramen large, deltidial
plates small, area sloping, hinge line megathyridid;
pedicle collar present. Cardinal platform small,
thick, elements fused, cardinal process small, sep­
tum thick, extending anteriorly for half valve
length, loop believed terebrataliiform. L.Cret., Eng.
--FIG. 729,3. -T. trifida (MEYER); 3a,b, ped.v.
ext., brach.v. int., X4 (557).

Family LAQUEIDAE Hatai, n. fam.
[=Laqueinidae YABE & HATAI, 1941 (invalid because can·
tains no genus providing stem Laquein-. name being erron~

eously derived from Laqueus) 1 [Materials for this family
prepared by KOTORA HATAI]

Dental plates present, spiculation of man­
tle canals moderate, loops differing from
terebrataliiform and dalliniform loop stages
of the Dallinidae in incomplete separation
of ascending and descending branches which
remain united by interconnecting bands on
each side (400). Mio.-Rec.

Subfamily LAQUEINAE Hatai, n. subfam.

Biconvex, rectimarginate to ligate or
strangulate, smooth, with rather coarse
punctae; beak fairly prominent, beak ridges
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20
Kikoithyris

/

4b
Laqueus

FIG. 730. Laqueidae (Laqueinae) (4), (Pictothyri­
dinae) (1-2), (Kurakithyridinae) (3) (p. H845-

H847).

sharp; foramen permesothyridid, slightly
remigrant, telate; deltidial plates conjunct,
concave. Mio.-Rec.
Laqueus DALL, 1870, p. 123 [·TN'cbratula cali­

forniana KOCH, 1848, p. 38 (=Laqucus californi­
cus CARPENTER, 1864) (non KOCH, 1848=L. N'Y­
thracus DALL, 1920); 00]. Hinge teeth with
ventrally recessive dental plates; pedicle collar
sessile. Cardinalia with inner and outer hinge
plates separated by crural bases; inner hinge plates
resting on median septum; no cardinal process;
loop laqueiform. Muscle impressions not strong.
Small spicules present over mantle canals but not
extending to body wall or lophophore (810). Mio.­
Rcc., N. Am.-Japan-N. Pac.O. (30-1,350 m.).-­
FIG. 730,4. ·L. californianus (KOCH), Rec., USA
(Calif.); 4a,b, brach.v. view, brach.v. into show­
ing loop (reconstr.), Xl (244).

Subfamily PICTOnn'RIDINAE Yabe & Harai,
1941

[nom. torr~,t. HATAt, herein (pro Pictothyrinae YAlE tc
HATA', 1941)]

Beak suberect; foramen permesothyridid,
attrite. Hinge teeth with swollen bases;
cardinalia divergent, no inner hinge plates;
cardinal process prominent, trefoil on top
by enfolding of wings; loop without con­
necting bands from descending branches to
median septum, being more advanced than
Laqueus; median septum stout (810). Plio.­
Rec.
Pictothyris THOMSON, 1927, p. 260 [·Anomia picta

DILLWYN, 1817, p. 295; 00]. Biconvex, recti­
marginate, smooth, punctate; beak suberect; fora­
men permesothyridid, attrite; ddtidial plates con­
junct. Hinge teeth strong, bases swollen, appear­
ing soldered to sides, grooved for reception of
socket ridges; cardinalia divergent; clear to apex,
headed by bilobed cardinal process; median sep­
tum stout; descending branches of lophophore not
united to median septum, ascending branches
united with descending ones by interconnecting
bands at corners of transverse band. Ventral mus­
cle scars separated by septal ridge, dorsal muscle
scars separated by median septum (810). Plio.­
Rcc., Japan-Formosa-Ryukyu Is. (40-160 m.).-­
FIG. 730,1. ·P. picta (DILLWYN), Rec., Japan; 1a,b,
brach.v. and lat. views, XO.9; 1c,d, ped.v. int.,
brach.v. int., XO.9 (810).

Kikaithyris YABE & HATAI, 1941, p. 491 [·Picto­
thyris hanzawai YABE, 1934; 00]. Resembles
Pictothyris in shape, folding, and cardinalia, dif­
fering in very small foramen pierced in strongly
incurved beak and by much shorter median sep­
tum in brachial valve (400). Plcist., Japan-Ryukyu
Is.-Formosa.--FIG. 730,2. ·K. hanzawai (YABE),
Ryukyu Is.; 2a,b, brach.v., brach.v. int., Xl
(after 897).

Subfamily KURAKITHYRIDINAE Harai, 1948
[nom. corr~cl. HATAI, herein (pro Kurak;thyr;"a~ HATAI,

1948)]

Rectimarginate to sulcate; pedicle collar
obsolete. Cardinal process indistinct in
adult, developing from very weak in young,
ventrally recessive dental plates in adult
developing from what appear to be swollen
bases in young; cardinalia divided into in­
ner and outer hinge plates, former appear­
ing as deep trough bordered by latter, which
appear as swollen crural bases, whole ex­
cavated beneath and supported by promi­
nent median septum; descending branches
of lophophore attached to median septum
by short connecting bands in young but
becoming free in adult (401). Plio.
Kurakithyris HATAI, 1946, p. 98 [·K. quantocnsis;
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00]. Biconvex, rectimarginate to sulcate; fora­
men complete, ?permesothyridid; deltidial plates
conjunct, median ridge low. Hinge teeth not
strong, with ventrally recessive dental plates, no
median ridge in pedicle valve; pedicle collar and
muscle impressions indistinct; cardinalia weak,
divided into inner and outer hinge plates by swol­
len bases of crural processes, inner hinge plate
troughlike, supported by median septum, exca­
vated beneath. Finely punctate (401). Plio.,
Japan.--FIG. 730,3. ·K. quantoensis; lat. view,
X 1.8 (401).

Family TEREBRATELLIDAE King, 1850
[Terebratellidae KING, 1850, p. 245] lMa<erials for this fam­
ily prrparcd by G. F. ELLIOTT and KOTORA HATAI as indicated,

diagnosis by ELLIOTT &. HATAI]

Loop passing through all or part of pre­
magadiniform, magadiniform, magelliform,
terebratelliform, and magellaniiform growth
stages or modifications of these; dental
plates absent: animal nonspiculate (810).
U.Cret.-Rec.

Subfamily TEREBRATELLINAE King, 1850
[nom. transl. DAVIDSON. 1866 <er Terebratellidae KING. 1850,
p. 245) I [=Magellaniinae BEECHER, 1893] [Materials for

this subfamily prepared by KOTORA HATAI]

Cardinalia weak, lamellar, with excavate
hinge plates meeting on septum; loop rna­
gelliform to magellaniiform (217). Oligo.­
Rec.
Terebratella D'ORBIGNY, 1847, p. 229 [·Terebratula
chilensis BRODERIP, 1833, p. 141 (=·Anomia
dorsata GMELlN, 1792, p. 3348; Terebratula flexu­
osa KING, 1835, p. 337; Terebratula patagonica
GOULD, 1850, p. 347); 00]. Sulcate, smooth or
with irregular, somewhat wavy, multiplication
developing directly on smooth stage, punctae

10 Terebrotella

FIG. 731. Terebratellidae (Terebratellinae)
(p. H847).

coarse and dense; beak suberect to erect; foramen
submesothyridid to mesothyridid; deltidial plates
conjunct or almost conjunct. Hinge teeth without
swollen bases; excavated hinge plates meeting on
median septum, which is low; lophophore plecto­
lophous, filaments long, slender and close. Muscle
impressions not strong (810). Oligo.-Mio., S.Am.­
N.Z.; Mio., Australia-N.Z.; Plio., N.Z.; Rec., S.

•
---

~-~;
. '.:"

.;;.

lb

Mogello

FIG. 732. Terebratellidae (Terebratellinae)
(p. H848-H849).
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FIG. 733. Terebratellidae (Bouchardiinae) (3-4), (Magadinae) (1-2,5-7) (p. H849, H851).

At!. O. (10-240 m.)-S. Pac. (40-360 m.).--FIG.
731,1. ·T. dorsata (GMELlN), Rec., Magellan Str.;
1a-c, brach.v., lat., ant. views, Xl (244).

Aerothyris ALLAN, 1939, p. 245 [·Mage/lania mac­
quariensis THOMSON, 1918, p. 30; 00]. With in­
ternal characters of Mage/lania but differs in being
completely smooth, in having discrete deltidial
plates and much coarser punctation (24). Rec.,
Antarctic-S.Pac.O. (600 m.).

Austrothyris ALLAN, 1939, p. 238 [·Waldheimia
gambierensis ETHERIDGE, JR., 1876, p. 19 (=·W.
grandis TENISON-WOODS, 1865)]. Smooth or mar­
ginally multiplicate, with intraplicate anterior com­
missures, differing from Magellania in possessing
hinge plates adpressed to floor of valve and meet­
ing low on sides of median septum which extends
to base of cardinal process, which, while trans­
verse, is supported from floor of hinge trDugh

(24). Mio., N.Z.--FIG. 732,2. ·A. grandis
(TENISON-WOODS); 2a-c, brach.v., lat., ant. views,
Xl (24).

Magasella DALL, 1870, p. 134 [·Terebratella
Evansii DAVIDSON, 1852, p. 77 (=Terebratula
sanguinea LEACH, 1814, p. 76); 00]. Multicostate.
Tert.-Rec., N.Z.

Magella THOMSON, 1915, p. 396 [·M. carinata
(=Terebratella kakanuiensis THOMSON, 1908, p.
102, non HUTTON, 1905, p. 479)]. Sulcate,
smooth, thin; beak suberect; foramen submeso­
thyridid, incomplete; deltidial plates discrete, tri­
angular. Hinge teeth without swollen bases; car­
dinalia weak, with excavated hinge plates; median
septum long; crura short; loop magelliform (810).
Oligo.-Mio., Antarctic; Mio., N.Z.; Plez'st., Antarc­
tic.--FIG. 732,1. ·M. carinata (THOMSON), Mio.,
N.Z.; 1a,b, brach.v. and ant. views, X3 (810).
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FIG. 734. Terebratellidae (Bouchardiinae)
(p. H849).

hinge line slightly sloping. Interior of pedicle
valve beak constricted, hinge teeth stout, with
grooved swollen bases, muscle marks anterior,
divided. Cardinalia with solid platform, promi­
nent socket ridges, cardinal process a subquadrate
muscle pit, septum low posteriorly and margined
by small cavities in anterior face of platform, then
rising steeply anteriorly, as in Magas, and bearing
2 curved posteriorly directed plates (retrograde
premagadiniform loop). v.eret., Australia-S.Am.
--FIG. 734,1. B. cretacea (ETHERIDGE), W. Au­
stralia; 1a-c, brach.v. view, brach.v. int., ped.v.
int., x7.5 (281). [ELLIOTT.]

Neobouchardia THOMSON, 1927, p. 270 [·Bou·
chardia minima THOMSON, 1911, p. 260; OD].
Incipiently sulcate, smooth, punctae fine; beak
suberect; symphytium with median groove. Car·
dinal process rounded anteriorly, with posterior
tongue and converging lateral wings meeting
near umbo; hinge platform pierced by 3 caves,
including large and deep central one and 2 smal­
ler lateral ones, separated by 2 small projections
(810). Mio., N.Z.-Australia.--FIG. 733,3. ·N.
minima (THOMSON), Mio., N.Z., 3a,b, brach.v.
and lat. views, X3; 3c, brach.v. int., X3 (810).
fHATAI.]

Subfamily MAGADINAE Davidson, 1886
[nom. correct. ELLIOTT & HATAI, herein (pro Magasinae
DAVIDSON. 1886, p. 4)] [Materials for this subfamily prepared
by G. F. ELLIOTT and KOTORA HATAI as indicated, diagnosis

by ELLIOTT tic HATAI]

Brachial valve with stout socket ridges
and crural bases, swollen bases to hinge
teeth, posterior hinge trough, unbifurcated

Magdlania BAYLE, 1880, p. 24 [nom. subst. pro
Waldhdmia KING, 1850 (non BRULLE, 1846)]
[·Terebratula australis QuOY & GAIMARD, 1834, p.
551 (=?T. flavescens LAMARCK, 1819, p. 246);
OD]. Sulcate to intraplicate, smooth to multi·
plicate, plicae developing on smooth stage, punctae
coarse and dense; beak suberect to erect; fora­
men mesothyridid, attrite; deltidial plates united
in symphytium. Hinge teeth without swollen
bases; cardinalia weak, hinge plates excavated,
meeting on median septum; cardinal process trans­
verse; crura short, crural processes prominent;
loop magellaniform, wphophore plectolophous,
filaments long, slender, numerous; setae numer­
ous, shoit. Four main trunks of mantle canals
in both ventral and dorsal mantles, all bearing
genital glands except 2 inner trunks of dorsal
mantle (810). Oligo.-Mio., Australia-S.Am.; Mio.,
Australia; Rec., S.Pac.O.(12-600 m.)-Antarctic
(600 m.).--FIG. 732,3. ·M. australis (QUOY &

GAIMARD), Rec., Australia; 3a-c, brach.v., lat., ant.
views, Xl (244).

Waltonia DAVIDSON, 1850, p. 474 [·W. valencien­
nesi (=Terebratula inconspicua G. B. SOWERBY,
1846, p. 339); OD]. Surface smooth. Tert.-Rec.,
N.Z.

Subfamily BOUCHARDDNAE Allan, 1940
[Bouchardiinae ALLAN. 1940, p. 270] Materials for this sub­
family prepared by KOTORA HATAI and G. F. ELLIOTT as in­

dicated, diagnosis by HATAI & ELLIOTT]

Small thick-shelled forms with slightly
concave palintrope anterior to sharp beak
ridges, lacking grooves which usually mark
outlines of delthyrium; cardinalia thick,
~used, crural bases uniting in hinge plat­
form; median septum nonbifurcate, no
hinge trough; loop premagadiniform (217).
U.Cret.-Rec.
Bouchardia DAVIDSON, 1850, p. 62 [.Anomia rosea

MAwE, 1823, p. 65; OD] [=Pachyrhynchus KING,
1850, p. 70 (non WAGLER, 1822, nec GERMAR,
1824) (obj.)]. Sulcate, smooth and thick, punctae
dense; beak obtuse, not incurved; foramen epithy·
ridid; symphytium slightly concave. Hinge teeth
strong, with swollen bases grooved for reception
of socket ridges; inner high socket ridges enclos­
ing hinge platform; cardinal process fused with
platform; lophophore with no descending
branches; pedicle valve with low septal ridge
(810). Oligo.-Mio., S.Am.; Mio., Antarctic; Rec.,
S.Am. (25·120 m.).--FIG. 733,4. ·B. rosea
(MAwE), Rec., S.Am.; brach.v. view, Xl (244).
[HATAI.]

Bouchardiella DOELLO-JURADO, 1922, p. 200
[·Bouchardia patagonica IHERING, 1903, p. 210;
OD]. Small, biconvex (dorsal umbo flattened),
elongate ovoid-pentagonal, test smooth, thick,
commissure sulcate, beak short and nearly straight,
beak ridges sharp, foramen epithyridid to permeso­
thyridid, symphytium fused in concave area,

lb Bouchardiella
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septum, loop magadiniform to magellanii­
form; foramen permesothyridid (217). L.
Cret.-Rec.
Magas J. SOWERBY, 1816, p. 39 [OM. pumilus; 00).

Small, smooth, unequally biconvex or pIano-con­
vex, sulcate, beak entire, incurved, overhanging
foramen margined by narrow to triangular deltid-

ial plates, areas delimited by sharp beak ridges,
hinge line submegathyridid. Ventral interior with
constricted beak area, hinge teeth with swollen
bases, short, low, thick median ridge tapering an­
teriorly and posteriorly with deep muscle areas to
left and right. Cardinalia occupying median two­
thirds of hinge line, inner socket ridges thick,
sunken median cardinal platform with cardinal

.', .
" .1,"

" :.:..:.~... ' ., .".

\

Rhynchora

Australiarcula

40

Magas

4b

FIG. 735. Terebratellidae (Magadinae) (p. H849-H851).
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process raised area on this; septum buttressing car­
dinalia and rising very high as anteriorly directed
pillar, crura short, descending branches narrow,
straight, broadly attached to septum beneath 2
posteriorly directed curved lamellae (modified
magadiniform loop). V.Gret., Eu.--FIG. 735,1.
*M. pumilus; 1a,b, brach.v. and lat. views; 1e,d,
ped.v. int., brach.v. into showing loop (reconstr.);
1e, lat. view of shell into (reconstr.); all X 4
(229). [ELLIOTT.]

Australiarcula ELLIOTT, 1960, p. 26 [*A. artesiana;
00]. Small, ovoid, narrowing anteriorly, with
median dorsal sulcus matched by ventral keel;
test smooth, commissure sulcate. Beak erect, fora­
men permesothyridid, symphytium concave, beak
ridges sharp, hinge line gently sloping. Hinge
teeth stout, with grooved swollen bases. Sockets
deep, socket ridges strong, cardinal platform solid
with posterior muscle pit, septum high anteriorly,
loop primitive magadiniform with well-developed
descending branches and rudimentary hood. L.
Gret., S.Australia.--FIG. 735,4. *A. artesiana;
4a,b, brach.v. and ant. views, X3; 4e, brach.v.
int. (reconstr.), X4.5; 4d, loop, XI8 (289).
[ELLIOTT.]

Lutetiarcula ELLIOTT, 1954, p. 727 [*L. perplexa;
00]. Bironvex, with solid strong brachial car­
dinalia, cardinal process low, median septum well
developed, extending nearly to anterior margin,
curved lateral brachial ridges on valve floor (284).
Eoe., Fr.--FIG. 733,7. *L. perplexa; 7a,b, brach.
v. int., post. view of brach.v., X 15 (284).
[HATAI.]

Magadina THOMSON, 1915, p. 399 [*M. browni;
00J. Sulcate to intraplicate, smooth, solid, punc­
tae dense; beak erect; foramen permesothyridid;
symphytium solid, concave; pedicle collar strong,
sessile, uniting at sides with posterior part of bases
of hinge teem, which are strong, with swollen
bases, and grooved for reception of socket ridges.
Pedicle valve with septal ridge, situated anteriorly;
crural bases united with socket ridges; hinge
trough short, deep; descending and ascending
branches of loop separately attached to septum;
lophophore zygolophous, median lobe being un­
coiled (810). Oligo.-Mio., Australia; Mio., Aus­
tralia-N.Z.; Ree., S.Australia(25-400 m.).--FIG.
733,2. *M. browni, Mio., N.Z.; 2a-e, brach.v.,
lat., ant. views, Xl; 2d, brach.v. int., Xl (810).
[HATAI.J

Magadinella THOMSON, 1915, p. 400 [*Magasella
woodsiana TATE, 1880, p. 163; ODJ. Brachial
valve mickened posteriorly and laterally; muscle
impressions forming deep pit on each side of
median septum; hinge trough moderately large,
only partially filled by small, anteriorly directed
cardinal process, which is trefoil on top; loop
late magelliform or early terebratelliform (810).
Oligo-Mio., Australia.--FIG. 733,1. *M. wood­
siana (TATE), Mio.; 1a,b, brach.v. and lat. views,
Xl; 1e, brach.v. int., Xl (810). [HATAI.J

Pirothyris THOMSON, 1927, p. 280 [*Magasella vereoi

BLOCHMANN, 1910, p. 91; ODJ. Uniplicate,
punctae fine and dense; beak suberect; foramen
apparently permesothyridid, attrite. Cardinalia
strong, hinge trough deep, large; cardinal process
occupying half length of hinge trough; loop
magelliform. Ventral muscle impressions extend­
ing anteriorly beyond middle of valve, separated
by median ridge; dorsal muscle impressions strong
(810). Ree., Australia(30-40 m.).--FIG. 733,5.
*P. vereoi (BLOCHMANN); 5a,b, brach.v. and lat.
views, X3; 5e, brach.v. into showing loop (re­
constr.), X6 (810). [HATAI.]

Rhizothyris THOMSON, 1915, p. 399 [*Bouehardia
rhizoida HUTTON, 1905; p. 480; ODJ. Incipiently
sulcate, punctae dense; beak erect, foramen per­
mesothyridid. Hinge teeth strong, bases swollen,
restricting umbonal cavity; ventral muscle im­
pressions strong, separated by septal ridge; sockets
large, socket ridges high, overhanging, projecting
behind umbo, laterally fused with crural bases;
hinge trough with large cardinal process; crura
originating just above septum; median septum
short, stout, uniting with cardinalia; loop magel­
laniform (810). Mio., N.Z.--FIG. 733,6. *R.
rhizoida (HUTTON); 6a, brach.v. view, Xl; 6b,c,
brach.v. int., ped.v., int., Xl (810).

Rhynchora DALMAN, 1828, p. 135 [*Terebratula
eostata NILSSON, 1827, p. 37 (=*Anomites eosta­
tus WAHLENBERG, 1821, 1819, p. 62=Anomia
peetinata LINNE, 1758, p. 701)J. Large, mick,
pedicle valve deeper man brachial, coarsely cos­
tate, sulcate; area nearly at right angles to plane
of lateral commissures, foramen very large, vesti­
gial deltidial plates at anterior corners. Hinge
teem large, widely separated, low median pedicle
valve ridge fading anteriorly. Cardinalia thick,
rounded, elements fused, socket ridges thick and
fused wim cardinal platform, cardinal process a
large, slightly raised median surface area on plat­
form, hollows under cardinal platform beneam
crural processes; septum thin, buttressing cardinalia,
high posteriorly and diminishing anteriorly to mid­
point of valve; loop unknown, believed to be of
terebratelliform series. V.Gret., NW.Eu.--FIG.
735,2. *R. eostata (NILSSON); 2a-e, ped.v., brach.
v., lat. views, Xl.5 (920). [ELLlOTT.r

Rhynchorina OEHLERT, 1887, p. 1326 [*Anomites
spathulatus WAHLENBERG, 1821, p. 62; ODJ. Simi­
lar in size, outline, and area to Rhynehora, di1Ier­
ing in smooth exterior with concentric growth
lines; cardinalia with very wide concave outer
hinge plates, marked crural bases wim convex in­
ner hinge plates arching over septum and meeting
in median ridge which runs back to cardinal proc­
ess, loop like that of Magas. V.Gret., NW.Eu.-­
FIG. 735,3. *R. spathulata; brach.v. int., X5
(Elliott, n). [ELLlOTT.J

Subfamily TRlGONOSEMINAE Elliott, n. subfam.
[Materials for this subfamily prepared by G. F. ELLlorr]

Shell striate to multicostate, sulcate;
cardinalia strong, with massive or pillar-like
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Dereto

Trigonosemus

Choristothyris

Ib

Ie

30

10

FIG. 736. Terebratellidae (Trigonoseminae) (p. H851·H854).

cardinal process, and terebratelliform loop.
V.eret.
Trigonosemus KOENIG, 1825, p. 3 [-T. elegans;

OD] [=Delthyridea M'Coy, 1844, p. 150; Fissi·
rostra D'ORBIGNY, 1847, p. 269; Fissurirostra
D'ORBIGNY, 1850, p. 132]. Medium-sized to large,
unequally biconvex to plano·convex, terebratuli­
form, with very high overhanging beak, sulcate,
test thick, striate, area very high, smooth, concave,
with terminal pinhole foramen, symphytium high
and narrow, hinge line submegathyridid. Pedicle
valve interior posteriorly constricted, teeth heavy,
muscle marks to left and right of median ridge
posteriorly. Cardinalia dominated by massive car­
dinal process with swollen base, sockets to left
and right, deep muscle marks to left and right
of septum, which is thick buttress posteriorly and
extends anteriorly to little more than half of
valve length, loop narrow, rather small, tere·

bratelliform. V.Cret., Eu.·W.Asia.--FIG. 736,3.
-T. elegant, W.Eu.; 3a-d, brach.v., lat., ant.,
brach.v. into views, X8 (229).

Choristothyris COOPER, 1942, p. 233 [-Terebratula
plicata SAY, 1820, p. 43; OD]. Small, subcircular,
multicostate to plicate, sulcate, test thick; hinge
line subterebratulid, beak suberect to erect, fora·
men large, submesothyridid, deltidial plates small,
disjunct. Hinge teeth large, with deep fossettes
in supporting callus, ventral muscular area large,
flabellate, divided by low stout median ridge.
Cardinalia strong, inner socket ridges strong and
high; hinge plate small, concave, cardinal process
massive, trilobed; median septum high, thin, reach·
ing to center of valve, dividing muscle marks;
crural processes long, slender, loop terebratelli·
form. V.Cret., N.Am.--FtG. 736,1. -c. plicata
(SAY), USA(N.J.); la, brach.v. view, Xl; 1b,c,
brach.v. int., into showing calcite encrusted loop,
X2 (178).
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Dcreta ELLIOTT, 1959, p. 147 [·T~r~bratula p~ctlta

J. SOWERBY, 1816, p. 83; OD). Medium-sized to
large, transverse terebratuliform, strongly bicon­
vex, test thick, striate, commissure sulcate; fora-

men round to oval, encroaching slightly on gently
incurved beak, lateral areas smooth, bordering
symphytium, beak ridges sharp, hinge line sub­
terebratulid. Pedicle collar present, median ridge

FIG. 737. Terebratellidae (Neothyridinae) (p. H854-H855).
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Iheringithyris

Ie
FIG. 738. Terebratellidae (Neothyridinae)

(p. H854).

in ventral umbonal area. Cardinal platform small,
thick, elements fused, dominated by high narrow
pillar-like cardinal process, septum thick, loop be­
lieved terebratelliform. V.Cret., Eu.--FIG. 736,
2. *D. peetita (SOWERBY), Eng.; 2a-e, brach.v.,
lat., ant. views, X2 (229).

Subfamily NEOTHYRIDINAE Allan, 1940
[Materials for this subfamily prepared by KOTORA HATAI]

Socket ridges, crural bases, and septum
thick and solid; cardinalia characterized by
distinct hinge trough, and bifurcated sep­
tum. Foramen ranging from hypothyridid
to permesothyridid, loop from magadini­
form to magellaniiform, and folding from
sulcate to intraplicate (25): Oligo.-Rec.
Neothyris DOUVILLE, 1879, p. 274 [*Terebratula

lentieularis DESHAYES, 1839, p. 359; OD]. Sul­
cate, punctae large, close; beak erect to incurved;
foramen mesothyridid, attrite; deltidial plates con­
junct. Hinge teeth large, bases swollen. Cardinalia
strong; crural bases fused with socket ridges;
median septum short, high, bifurcating; hinge
trough roomy, but almost completely filled by
large cardinal process; loop magellaniiform; crura
rather short; crural processes prominent; lopho­
phore plectolophous. Muscle impressions strong
(810). Mio.-Ree., N.Z.(30-85 m.).--FIG. 737,3.
*N. lentieularis (DESHAYES), Rec., N.Z.; 3a-e,
brach.v., lat., ant., views, Xl; 3d, brach.v., into
showing loop (reconstr.), enlarged (244).

Cudmorella ALLAN, 1939, p. 242 [*C. tatei; OD].
Biconvex, intraplicate, punctae fine, dense; beak
obtuse, suberect to erect; foramen permesothyridid,
attrite; symphytium low, with median ridge. Hinge
teeth strong with swollen bases; cardinalia as in
Paehymagas; socket ridges descending obliquely to
hinge trough; crural bases stout; cardinal process
small; crura short, thick; median septum short,
bladelike, forking to join anterior edge of socket
ridges; hinge trough roomy; loop magelliform
(24). Mio., Australia.--FIG. 737,4. *C. tatei;
4a-e, brach.v., lat., ant. views, Xl; 4d, foramen,
enlarged (24).

Gyrothyris THOMSON, 1918, p. 23 [*Gyrothyris
mawsoni; OD]. Incipiently sulcate, obsoletely
and rather finely multicostate; beak erect; fora­
men mesothyridid, attrite; deltidial plates con­
junct, concave, almost hidden. Median septum
narrowly bifurcating; hinge trough shallow; loop
terebratelliform (810). Mio., N.Z., Ree., Antarctic.

Iheringithyris LEVY, 1961, p. 84 [*Magellania
ameghinoi IHERING, 1903, p. 326; OD]. Large,
smooth, thick, biconvex shell; circular in outline,
commissure rectimarginate, umbo suberect, fora­
men very small, mesothyridid, deltidial plates dis­
crete, beak ridges sharp. Cardinalia thickened
like those of Paehymagas, cardinal process large
and excavate, septum thick, loop magellaniiform.
Mio., Patagonia.--FIG. 738,1. *1. ameghinoi
(IHERING); 1a-e, brach.v., ant., lat. views, Xl
(506a).

Jaffaia THOMSON, 1927, p. 254 [*Magasella jaffaen­
sis BLOCHMANN, 1910, p. 92; OD]. Biconvex, in­
cipiently sulcate, punctae moderately fine, dense;
beak suberect; foramen submesothyridid (almost
mesothyridid), attrite; symphytium solid. Cardi­
nalia fairly strong; crural bases and socket ridges
united; hinge trough wide; cardinal process tri­
angular, confined to posterior part of hinge trough;
crura and crural processes short; descending
branches of loop extending beyond their union
with septum, ascending branches united with de­
scending branches throughout their entire length,
transverse band narrow (810). Ree., Australia (80­
500 m.).--FIG. 737, 1. *,. jaffaensis (BLOCH­
MANN); 1a,b, brach.v. and lat. views, X 1.8; Ie,
brach.v. int., showing loop (reconstr.), X3.6
(810).

Malleia THOMSON, 1927, p. 283 [*Terebratella port·
landiea CHAPMAN, 1913, p. 187; OD]. Plano­
convex; beak short; foramen hypothyridid, incom­
plete; deltidial plates rudimentary. Hinge teeth
strong, transversely striated, with swollen bases
deeply grooved for reception of socket ridges.
Median septum bifurcating as 2 low ridges be·
fore reaching cardinalia, enclosed hinge trough
with flatly inclined sides; cardinal process swol­
len above, with 2 lateral wings and median ridge;
loop probably magadiniform. Ventral muscle im­
pressions not strong, separated by septal ridge
(810). Mio., Australia.--FIG. 739,1. *M. port-
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landiea (CHAPMAN); Ia,b, brach.v. and lat. views,
X2; Ie,d, ped.v. int., brach.v. int., Xl; Ie, lat.
view of loop, X2 (810).

Pachymagas IHERING, 1903, p. 332 ["'Terebratella
(Paehymagas) tehueleha; OD). Sulcate to excep­
tionally intraplicate, punctae large and close; beak
suberect to erect, rarely incurved; foramen meso­
thyridid, attrite; deltidial plates conjunct. Hinge
teeth strong, with swollen bases; cardinalia strong;
median septum bifurcating rather widely; hinge
trough roomy; cardinal process small; loop tere­
bratelliform (810). Oligo.-Mio., Antarctic; Mio.,
N.Z.; Oligo.-Plio., S.Am.--FIG. 737,2. "'P.
tehueleha, Plio., S.Am.; 2a,b, brach.v. view,
brach.v. int., Xl (810).

Stethothyris THOMSON, 1918, p. 23 ["'S. uttleyi;
OD). Beak suberect to incurved; symphytium with
median ridge. Hinge teeth small, strong, with
swollen bases, posterior thickening of valve re­
stricting beak cavity; cardinalia strong; bifur­
cating narrow median septum uniting with swol­
len and rather flattened crural bases beyond points
of origin of crura; hinge trough broad and shal­
low posteriorly, narrow in front; cardinal process
slightly raised central boss with 2 lateral wings
projecting on each side of umbo; loop magellanii­
form. Ventral muscle impressions separated by tri­
angular median ridge (810). Oligo.-Mio., Au­
stralia; Mio., N.Z.; Ree., Antarctic(650 m.).-­
FIG. 739,3. "'S. uttleyi, Mio., N.Z.; 3a-e, brach.v.,
lat., ant. views, Xl; 3d,e, ped.v. int., brach.v.
int., Xl (810).

Victorithyris ALLAN, 1940, p. 289 ["'V. peterbor­
oughensis; OD]. Biconvex, sulcate to intraplicate,
smooth, punctae fine and dense; beak suberect to
strongly incurved; foramen permesothyridid, at­
trite. Cardinalia strong, socket ridges distinct or
massive; crural bases swollen, massive, or not
swollen, forked anteriorly; median septum short,
thick, solid, or long and bladelike, thick at base;
cardinal process small to large, with wings or bi­
lobed; loop magellaniiform; hinge trough deep to
almost completely filled (26). Tert., Australia.-­
FIG. 739,4. "'V. peterboroughensis; 4a-e, brach.v.,
lat., ant. views, X I (26).

Waiparia THOMSON, 1920, p. 380 ["'Paehymagas
abnormis THOMSON, 1917, p. 412; OD). Sulcate,
smooth, punctae fine and dense; beak subapicate,
erect; foramen submesothyridid (almost hypothy­
ridid); deltidial plates conjunct. Hinge teeth
strong, bases swollen; cardinalia strong; median
septum short, bifurcating widely, fused with socket
ridges and crural bases; hinge trough moderately
large; cardinal process pyramidal, low; loop pre­
sumably terebratelliform (810). Mio., N.Z.-­
FIG. 739,2. W. intermedia (THOMSON); 2a-e, brach.
v., lat., ant. views, Xl (810).

Family UNCERTAIN
[Materials for this assemblage prepared by H. M. MUIR·

WOOD and G. F. ELLIOTT as indicated]

Leptothyrella MUIR-WOOD, herein [nom. subst. pro

Leptothyris MUIR-WOOD, 1959 (non CONRAD in
KERR, 1875, p. 20») ["'Leptothyris ignota MUIR­
WOOD, 1959, p. 308; OD). Small, elongate-oval,
valves slightly convex, anterior commissure plane;
surface smooth; hypothyridid; deltidial plates nar­
row, bordering open delthyrium. Loop with de­
scending branches attached to high medially de­
veloped platelike septum, no ring or hood pres­
ent (precampagiform stage); cardinal process
small, uniting high inner socket ridges, which

Victorithyris

FIG. 739. Terebratellidae (Neothyridinae)
(p. H854-H855).
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are continuous with crural bases; hinge plates and
dental plates absent; lophophore spirolophous,
septum posterior to spirals. R~c., Ind.O. (off Zan­
zibar)-Gulf of Aden.--FIG. 740,3. "L. ignola
(MUIR-WOOD), Gulf of Aden (3a,b) , off Zanzi­
bar (3c,d); 3a,b, brach.v. and lat. views, X7;
3c,d, ped.v. and brach.v. int., X 10 (584). [MUIR­
WOOD.]

Terebrirostra O'ORBIGNY, 1847, p. 269 ["T~r~braltlla

lyra J. SOWERBY, 1816, p. 83; OD] [=Lyra CUM-

Eogryphu5

BERLAND in J. SOWERBY, 1816, p. 84 (nom. nt/d.)].
Biconvex, ornament of wavy radial costae, fold­
ing subintertext to ligate, dorsal valve e1ongate­
oval to subtrigonal in outline, pedicle valve re­
sembling brachial valve but with very long curv­
ing suberect umbo; anterior commissure recti­
marginate or slightly sulcate. Beak ridges angular,
deltidial plates fused, dental plates extending
whole length of umbo anteriorly curved and
uniting with lateral margin. Dorsal cardinalia

FIG. 740. Family Uncertain (2,3); Family Unknown (1,4) (p. H855-H857).
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Order V ncertain-T hecideidina H857
with large triangular sockets, deep central hinge
trough, large conspicuous trilobed cardinal proc­
ess; long thin median septum extending anteriorly
from cardinalia; loop long, thin, spinose, not at­
tached to septum in adult. L.Cr~t.• W.Eu.--FIG.
740,2a,b. ·T. lyra (SOWERBV), Eng.; 2a,b, lat.,
brach.v. views, X 1.5 (576).--FIG. 740,2c. T.
incurvirostrllm LAMPLUGH 6< WALKER, Eng.;
brach.v. int., X2.5 (576). [ELLIOTT.)

Zellania MOORE, 1855, p. 111 [·Z. davidsoni; OD).
Minute, valves smooth or feebly striate, f1attish,
convex at umbo, outline triangular or shield­
shaped, hinge line megathyridid or submegathy­
ridid, pedicle-opening amphithyridid. Brachial
valve interior with smooth or granulate margin
bounded by inner ridges commencing anterior
of sockets and reflexed anteriorly into posteriorly
directed septum. /lIr., W.Eu.--FIG. 741,1. ·Z.
davidsoni, L.Jur., Eng.; la-c, brach.v., ped.v.,
brach.v. into views, X30 (568). [ELLIOTT.)

Suborder, Superfamily, and Family
UNKNOWN

[Materials for this assemblage prepared by H. M. MUIR,WOOD)

Eogryphus HERTLEIN 6< GRANT, 1944, p. 88 [·E.
tolmani; OD]. Medium-sized, circular to ovate,
valves moderately convex, brachial valve with
shallow median sulcus; anterior commissure in­
cipiently sulcate or rectimarginate; umbo short,
slightly incurved, foramen small, permesothyridid;
surface smooth. Dorsal septum present, mantle
canal impressions straight and evenly spaced;
other internal characters unknown. Eoc., USA
(Calif.).--FIG. 740,4. ·E. tolmani; 4a-c, brach.
v., lat., ant. views (holotype); 4d,~, brach.v. and
ant. views (paratype), all Xl (427).

Miogryphus HERTLEIN 6< GRANT, 1944, p. 95 [·M.
willmi; OD] Medium-sized, ovate to subpentag­
onal, biconvex, with low dorsal median fold,
with sulcus or flattening of pedicle valve in some
specimens; anterior commissure uniplicate to sul­
ciplicate; shell surface smooth or with few an­
terior radial plications in both valves and promi­
nent growth lines; umbo small, erect, foramen
small, ?mesothyridid, symphytium developed. Dor­
sal median septum present, other internal char­
acters unknown. Mia., USA(Calif.).--FIG. 740,
1. ·M. will~tti; la-c, brach.v., ped.v., ant. views
(holotype), Xl; /d, brach.v. view (paratype),
Xl (427).

ORDER UNCERTAIN­
THECIDEIDINA
By G. F. ELLIOTI

[Iraq Petroleum Company, Limited, London]

The Thecideidina are here classed tenta­
tively as a suborder equal to the Stropho­
menidina. The case for regarding them as

1c

FIG. 741. Family Uncertain (p. H857).

highly modified terebratuloids rests on their
punctate shell structure and on belief in
their profound modification due to neoteny.
Pending a better knowledge of the varieties
and functions of punctae, and a restudy of
the larval development of the living Laca­
zella, it seems best to assign them as is done
below.
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Although members of the Thecideidina
show a profusion of small varied detail, they
are remarkably homogeneous, considered as
a whole. In the present account the single
superfamily is divided into two families,
each without subfamilies. BACKHAUS (1959)
in his detailed and profound study dealing
with the Cretaceous thecideoids only, recog­
nized but one family, with a single subfam­
ily divided into two tribes, each with a
single genus and three subgenera. These
tribes are based on his interpretation of
thecideoid phylogeny within the Cretaceous;
they do not correspond to the major divi­
sions defined here. Future studies may
show how far this classification can be ex­
trapolated to pre- and post-Cretaceous
forms. For the present account all genera
so far described are given: the reader is re­
ferred to BACKHAUS (44) for the different
interpretation of the Cretaceous genera,
among which Parathecidea BACKHAUS is de­
scribed here from the type-species.

Suborder THECIDEIDINA
Elliott, 1958

[nom. correct. ELLIOTT, herein (pro Thecideoidea ELLIOTT,
1958, p. 373)]

Small articulates, shell usually attached
by cementation, without pedicle, rarely free,
outline variable and irregular; valves hinged
by teeth and sockets permitting wide open­
ing, usually smooth externally, commonly
granular internally; no mantle canal mark­
ings or obvious ovarian scars; test thick,
fibrous with scattered punctae or densely
punctate; high interarea with convex or flat
pseudodeltidium; pedicle valve deep, with
hemispondylium sessile or supported by
septum, 2 diductor muscle-scars prominent;
2 median and 2 lateral adductor muscle
scars inconspicuous; brachial valve lidlike,
without area, with square cardinal process,
inconspicuous median and lateral adductor
scars, median septum simple or branched,
extending from anterior margin to termi­
nate posteriorly, with or without bridge,
with or without brachial ridges. Mantle
thin, without marginal setae, spicules pres­
ent or absent in mantle; lophophore thin,
centripetal, schizolophous or ptycholophous;
muscles paired, not branching, diductors
and median and lateral adductors, muscle
scars smooth; marsupium present in some
species. Trias.-Rec. (max. v.eret.).

Superfamily THECIDEACEA Gray,
1840

[nom. trans!. TERMIER & TERMIER, 1949 (ex Thecideidae
GRAY, 1840)]

Characters of suborder. Trias.-Rec.

Family THECIDELLINIDAE Elliott,
1958

Small forms with bilobed brachial in­
teriors, relatively simple dorsal septum, 10­
phophore schizolophous. Trias.-Rec.
Thecidellina THOMSON. 1915 [*Thecidea barretti

DAVIDSON, 1864; OD] [=Thecidellella HAYASAKA,
1938 (type, T. japonica]. Similar to Bifolium,
but test densely punctate, pseudodeltidium fused
with interarea, brachial ridges secondarily elab­
orated by spiny processes which may roof over
brachial cavities with transverse bars; spicules
present; lophophore schizolophous, with long fila­
ments. [Thecidellella resembles Thecidellina, but
accessory shelly structure ("reversed spondylium"
of HAYASAKA) between the bridge and posterior
end of the median septum in the brachial valve.
The distinction is slight and the structure occurs
also in T hecidellina spp. (184); T hecidellella
therefore is considered to be a synonym of
Thecidellina.] Tert., W.Indies; Rec., W.Indies­
Ind.O.-Pac.O.--FIG. 742,3. T. blochmanni
(DALL), Rec., Christmas Is., 1nd.O.; 3a,b, brach.v.
int., ped.v. int., X9 (Elliott, n).

Bifolium ELLIOTT, 1948 [*Thecidea faringdonensis
DAVIDSON, 1874; OD]. Similar to Moorellina, but
with bridge always present, adult females with
marsupial notch; dorsal septum more variable
than in Moorellina, brachial ridges forming com­
plete lateral subcircular features, spicules not seen.
Gret., Eu.-SW.Asia; Tert., Eu.-N.Am.-E.Afr.-N.Z.
--FIG. 742,1. *B. faringdonense (DAVIDSON),
L.Cret., S.Eng.(Faringdon); 1a,b, brach.v. int.,
ped.v. int., X20 (Elliott, n).

Moorellina ELLIOTT, 1953 [*Thecidea duplicata
MOORE, 1855; OD]. Similar to Thecidella, test
fibrous, with scattered punctae or clearly punctate,
but with brachial ridges present, varying from
pustulose strips to incomplete arcuate lines, and
exceptionally in form of posteriorly directed or
anteriorly branching ridges; bridge usually devel­
oped; spicules present in some. V.Trias.( Rhaet.)­
V.Jur., W.Eu.--FIG. 742,2. *M. duplicata
(MOORE), M.Jur., S.Eng.(Dundry); brach.v. int.,
X 16 (Elliott, n).

Thecidel1a OEHLERT, 1887 [*Thecidea (Theeidella)
normaniana; OD]. Very small, irregularly trigonal
to transverse in outline, test apparently fibrous,
with scattered punctae, triangular pseudodeltidium
present, hemispondylium developed, dorsal me­
dian septum simple, wide, variable in outlir.e
with denticulate margins, bridge usually absent
but exceptionally present, brachial ridges absent.
V. Trias. (Rhaet.)-L.Jur., W. Eu.--FIG. 742,4.
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Thecidellina

Bifolium

Thecidella

FIG. 742. Thecidellinidae (p. H858).

T. normaniana MUNIER-CHALMAS, L.Jur., Fr.
(May); brach.v. int., X16 (Elliott, n).

Family THECIDEIDAE Gray, 1840
Larger forms with much-divided brachial

interiors, only bitobed in adult in single ex­
ceptional genus, possible not a thecideid;
lophophore ptycholophous. L.Jur.-Rec.

Thecidea DEFRANCE, 1822 [-Theeidea radians
(=-Terebratuliles papillala VON SCHLOTHEIM,
1813); OD] [=Theeidium SOWERBY, 1823 (nom.
null.); Theeidaea KEFERSTEIN, 1829, p. 82 (nom.
null.); Theeideum FISCHER DE WALDHEIM, 1834,
p. 279 (nom. null.); Thecedea D'ORBIGNY, 1847,
p. 249 (nom. null.) r Small, free, symmetrical,
beak entire, otherwise terebratuliform, radial
ornament, test densely punctate, pseudodeltidium
narrow and convex in high area; pedicle valve
with internal median ridge, prominent lateral
muscle platforms left and right of hemispondylium;
brachial valve with very wide granular internal
margin anterolaterally, median septum with 2 or
3 curved branches on either side, brachial ridges
following course of septa; bridge present. Crel.,
W.Eu.--FIG. 743,3. -T. papillala (SCHLOTHEIM),

V.Cret., N.Fr.(Freville); 3a-e, brach.v. ext., ped.
v. int., brach.v. int., X 6 (Elliott, n).

Davidsonella MUNIER-CHALMAS, 1881 [-Thecidea
sinuala E. EUDEs-DESLONGCHAMPS, 1853; OD].
[non Davidsonella WAAGEN, 1885; nee FREDERIKS,
1926]. Small, elongate, pseudodeltidium pres­
ent, test pseudopunctate; pedicle valve deep, an­
teriorly bilobed by median sulcus; brachial valve
with bridge, long median septum terminating pos­
teriorly in sharp poin t, 2 long deep brachial
cavities thus formed roofed over or filled by
coarse spicular growth, brachial ridges not pres­
ent. [This may not be a true thecideirl but is
conveniently placed here at present.] L.lur., W.
Eu.-N.Afr.--FIG. 743,2. -D. sinuata (DEsLONG­
CHAMPS), L.Jur., Fr.(May); 2a,b, brach.v. int.,
perl.v. int., X4.5 (Elliott, n).

Eolacazella ELLIOTT, 1953 [-Theeidea affinis Bos­
QUET, 1860; OD]. Small, irregular or trigonal,
high narrow pseudodeltidium, test punctate; in­
ternal median ventral ridge spinose; dorsal
median septum with few branches, or several
branches originating together anteriorly, brachial
ridges following course of septal branches; bridge
present; spicules present. Crel., W.Eu.--FIG.
743,1. -E. affine (BoSQUET), V.Cret.(Maastricht.) ,
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FIG. 743. Thecideidae (p. H859).

Neth.; la,b, brach.v. int., ped.v. int., X12 (Elliott,
n).

Eudesella MUNIER-CHALMAS, 1881 [·T/ucidea
mayalis E. EUDEs-DESLONGCHAMPS, 1853; OD].
Small, transverse, test apparently fibrous, with
scallered punctae, pseudodeltidium present; pedicle
valve with hemispondylium; interior of brachial
valve lobed by varying number of septa, com­
monly 6 to 8, extending from valve margin to
terminate near visceral cavity, center septum bifur­
cating in some and uncommonly allached to
bridge, if present; brachial ridges not present. L.
jllr., W.Eu.--FIG. 744,1. ·E. mayalis (DES­
LONGCHAMPS), Fr.(May); la-c, brach.v. ext., ped.
v. int., brach.v. int., all X6 (Elliott, n).

Lacazella MUNIER-CHALMAS, 1881 [·Tllecidea

mediterranea RISSO, 1826; OD]. Small, irregu­
lar or trigonal, pseudodeltidium triangular, test
densely punctate; interior of pedicle valve granu­
lar to spinose except over muscle scars, hemi­
spondylium projecting anteriorly as 2 spurs;
brachial valve with trifurcating median septum,
brachial ridges arcuate to left and right; mantle
thin, coarsely spicular; lophophore ptycho!ophous,
filaments long; paired diductor, median and lateral
auuuctors; body very small, marsupium pres­
ent in adult females, shells of both sexes similar
except for notch in bridge. Tert., Eu.-?Australia;
Rec., Medit.-W.Indies-Mauritius.--FIG. 744,2.
·L. mediterranea (RISSO), Rec., Alg.(Bone); 2a,b,
brach.v. int., ped.v. int., X9 (Elliott, n).

Parathecidea BACKHAUS, 1959 [·Tllecidea !liero-
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glyphica GOLD FUSS, 1840; ODJ. Small, square
to elongate, pseudodehidium merging into area,
test thick, punctate; pedicle valve with several
irregular longitudinal-radial internal ridges, deep
muscle scars, hemispondylium supported by thin
septum: brachial valve with bridge present, more

numerous septa than in T hecidiopsis, extending
inward both from valve margins and median
septum, brachial ridges interdigitating with septa.
Cret., Eu.--FIG. 745,1. ·P. hieroglyphica (GOLD­

FUSS), U.Cret.(Maastricht.) , Neth.; la, brach.v.
int., X5; lb, ped.v. int., X4 (44).

FIG. 744. Thecideidae (p. H860, H862).
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Porothecideo

Vermiculothecideo20

Ib

FIG. 745. Thecideidae (p. H860-H862).

Thecidiopsis OEHLERT, 1887 [-Thecidea digitata
G. B. SOWERBY, 1823; OD]. Small, transverse,
pseudodeltidium high and narrow, test very thick,
punctate; pedicle valve with broad median in­
ternal rounded ridge, muscle scars prominent,
median supporting septum of hemispondylium
conspicuous; brachial valve with bridge, numerous
septa (average about 10) extending inward from
valve margin, septal terminations rounded; brach­
ial ridges interdigitating with septa. Cret., Eu.-­
FIG. 744,3. -T. digitata (G. B. SOWERBY), U.Cret.
(Maastricht.), Neth.; 3a,b, brach.v. int., ped.v.
int., X4.5 (Elliott, n).

Vermiculothecidea ELLIOTT, 1953 [-Terebratulite!
vermiculari! VON SCHLOTHEIM, 1813; OD]. Small,
irregularly elongate, test thick, punctate, high
narrow pseudodeltidium not sharply delimited;
pedicle valve deep, granulation well developed
except over ill-defined muscle scats; dorsal valve
with high marginal ridge, median septum wide,

low, anteriorly attached to valve floor, but pos­
teriorly curving upward free of valve floor, with
4 or 5 anteriorly and upwardly directed branches
on either side; branches in form of split tubes,
within which corresponding brachial ridges occur.
joining posteriorly; bridge present, spicules pres­
ent. V.Cret., W.Eu.--FIG. 745,2. -v. vermicu­
lari! (VON SCHLOTHEIM), Maastricht, Neth.; 2a,b,
brach.v. int., ped.v. int., X9, X6 (Elliott, n).

Order, Suborder, and Family
UNCERTAIN

Amblotrema RAFINESQUE, ?1831, p. 8 [=Ambly­
trema AGASSIZ, 1847, p. 45 (nom. van.)].

Arctitreta WHITFIELD, 1908, p. 57 [-A. pearyi;
OD]. Pedicle valve convex with high interarea,
ramicostellate, ventral muscle scar large, sub­
oval; brachial valve unknown. [Three pedicle
valves are figured. The delthyrial cover of one
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Order V ncertain-T hecideidina-T hecideacea H863
is probably a pseudodeltidium comparable with
that of the davidsoniaceans: the delthyrium of
another is open but underlain by a delthyrial plate
like that of the Spiriferidina.] V.Carb., Canada
(Cape Sheridan, Grant Land). [WILLIAMS.]

Australostrophia CASTER, 1939, p. 83 [-upto­
strophia?? mesembria CLARKE, 1913, p. 286;
OD]. Semioval, gently plano-convex, finely cos­
tellate, interareas low, with well-defined chilid­
ium and pseudodeltidium; teeth elongate ?un­
supported, ventral muscle field large, subtriangu­
lar with low median ridge; cardinal process bi­
lobed, socket ridges strong, curved. [A few nodes
along the posterolateral parts of ventral internal
molds suggest that the interarea was penetrated
by canals in the manner of Chonetidina, but no
septa are found in the brachial valve and at pres­
ent it is impossible to describe the genus more
closely than as belonging to the Strophomenida.]
M.Dev., Brazil-Falkland Is. [WILLIAMS.]

Biarea TORBAKOVA, 1959.
Brachiopus RAFINESQUE, ?1831, p. 7.
Branconia GAGEL, 1890, p. 62 [-B. borussica; OD,

M]. Ord., Eu.
Bufocephalus LINNE, 1779, p. 49.
Bursula HERRMANNSEN, 1846, p. 148 [=Bursula

KLEIN, 1753, non. binom.].
Comelicania FRECH, 1901, p. 551 [-Athyris mega­
lotis STACHE, 1878; SD].

Cornwallia WILSON, 1932, p. 388 [-C. minuta;
OD]. Genus poorly understood, known from
single ?pedicle valve. Small, suboval outline, con­
vex, ornament of fine, radiating striae. V.Ord.,
N.Am.(Can.). [ROWELL.]

Diclipsites RAFINESQUE, ?1831, p. 8.
Diclisma RAFINESQUE, 1820, p. 232.
Didymospira SALOMON, 1895, p. 81.
Diphyites HERRMANNSEN, 1846, p. 390.
Diphytes SCHROTER, 1779, p. 411, non-binom.
?Dirinus M'Coy, 1844, p. 44 [-D. bucklandi; OD].
Described as gastropod, may possibly be craniid.
Type material lost. [ROWELL.]

Euorthisina HAVdI':EK, 1950.
Gamdaella MILORADOVICH, 1947.
Gasconsia NORTHROP, 1939, p. 161 [-G. schucherti;
OD]. Very large, approximately semicircular in
outline, posterior margin straight. [When erected
provisionally included in the Trimerellidae.] Si/
(Gascon & Bouleaux F.), N. Am. (Gaspe).
[ROWELL.]

Gaspesia CLARKE, 1907, p. 277 [-Orthis aurelia
BILLINGS, 1874, p. 34; OD]. Semi-elliptical,
?convexo-concave, ?lacking interareas, costate and
imbricate; interiors unknown (may not be a
brachiopod). L.Dev., Can.(Que.). [WILLIAMS.]

Goniclis RAFINESQUE, ?1818, p. 107.
Hemisterias RAFINESQUE, 1832, p. 122.
?Ivanovia IVANovA, 1949.
Lamanskya MOBERG & SEGERBERG, 1906, p. 71 [-L.
splmdens; OD]. Concavo-convex, geniculate,
lustrous but with subdued costellae (probably

FIG. 746. Family Uncertain (p. H863).

Strophomenidina). L.Ord., Sweden. [WILLIAMS.]
Lampas ANON. (HUMPHREY), 1797, p. 45 [=Lam­

pus SOWERBY, 1842, p. 169 (nom. null.)].
Larium DE GREGORIO, 1930, p. 25 [-L. inventum;
OD]. Biconvex, with subconical pedicle valve
exterior spinose (possibly Productidina, Scaccinelli~
dae). L.Perm., ltaly(Sicily). [WILLIAMS.]

Liocoelia SCHUCHERT & COOPER, 1931, p. 248
[-Pentamerus proximus BARRANDE, 1879; OD].
Similar to Clorinda externally but having rhyn­
chonelloid-type of cardinalia suggestive of Cam­
arotoechia. Sil., Eu.(Czech.). [SCHUCHERT &
COOPER.]

Martinigisis LEBEDEV, 1926.
Megarites RAFINESQUE, ?1820, p. 8.
Mesotreta KUTORGA, 1848, p. 271 [-Siphonotreta

tentorium KUTORGA, 1848; OD]. Genus poorly
understood, known only from pedicle valve. Sub­
circular in outline, known only from pedicle
valve. Subcircular in outline, depressed conical,
with central apex perforated by foramen; with­
out pseudointerarea. Ornament of concentric
growth lines and scattered spines. Ord., Eu.(Est.).
--FIG. 746,1. -M. tentorium (KUTORGA); ped.v.
ext., XI.5 (396). [ROWELL.]

Minororthis IVANOV, 1950 [-M. malivkini; OD].
Quadrate in outline, biconvex, costellate with
strong dorsal median fold (Orthidina). M.Ord.,
USSR. [WILLIAMS.]

Neogypidula LIKHAREV, 1934, p. 211.
Peridiolithus HUPSCH, 1768, p. 144.
Platilites RAFINESQUE, ?1820, p. 8.
Pleuranisis RAFINESQUE, ?1820, p. 8.
Plicoprothyris DAHMER, 1940.
Pomatospirella BITTNER, 1892, p. 26 [-Spirigera

(Pomatospirella) thecidium; OD]. Trias.
Priambonites FISCHER DE WALDHEIM, 1834, p. 289

[?nom. null. pro Plectambonites PANDER, 1830].
Rellexa ROTAI, 1931, p. 24 [-R. reflexa; OD].
Rhynchoferella SPRIESTERSBACH, 1942 [non STRAND,

1915, p. 182].
Rictia DE GREGORIO, 1930, p. 27 [-R. simplex; OD].

[May not be a brachiopod.] L.Perm., Italy(Sicily).
[WILLIAMS.]

Selenella HALL & CLARKE, 1894, p. 270 [-So
gracilis; OD]. [Terebratulida, suborder, superfam­
ily, and family uncertain]. M.Dev., Can.(Ont.).

Socraticum DE GREGORIO, 1930, p. 25 [-So firmum;
OD]. ?Plano-convex, with subconical pedicle
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valve, exterior ?spinose (probably Strophomenida).
L.PeI'm., Italy(Sicily). [WILLIAMS.]

Sphenorthis GRUBBS, 1939, p. 554 [*S. niagarensis;
OD]. Subtriangular biconvex, sulcate, hinge line
short, curved, delthyrium open, costate, cardinal
process absent (possibly Rhynchonellida or Orth­
ida). L.Sil., USA(I1I.). [WILLIAMS.]

Spondylobolus M'Coy, 1851, p. 407 [*S. craniolaris;
SD DALL, 1870, p. 164] [=Spondylobus DALL,
1870, p. 154 (nom. null.); Spondilobolus GORY­
ANSKY, 1960, p. 174 (nom. null.)]. Genus poorly
understood, possibly not a brachiopod. Shell cal­
careous. Larger valve subtriangular in outline,
with 2 low bosses on either side of beak directed
toward opposite valve; smaller valve with apex
in posterior quarter of valve. Sil., Eu. [ROWELL.]

Swantonia WALCOTT, 1905, p. 296 [*Camerella
antiquata BILLINGS, 1861, p. 10; OD]. Pedicle
valve ovate, moderately convex, beak pointed, in­
curved; surface bearing 8 to 12 rounded ribs. L.
Cam., USA(Vt.). [WALCOTT.]

Syntrophoides SCHUCHERT & COOPER, 1931, p. 247
[*Billingsella harlanensis WALCOTT, 1905, p. 236;
OD]. Differs from Billingsella in being con­
centrically marked externally, instead of multi­
costellate, and in having different brachial-valve
musculature. M.Cam., USA(Tenn.). [SCHUCHERT
& COOPER.]

Telistrophis RAFINESQUE, 1832, p. 142.
Thecospirella BITTNER, 1900, p. 46 [*T. loezyi;
OD].

Venezuelia WEISBORD, 1926.
Virbiurn DEGREGORIO, 1930, p. 25.
Wynnia WALCOTT, 1908, p. 142 [*Orthis warthi

WAAGEN, 1891, p. 102; OD]. Subcircular in out­
line, biconvex with dorsal median sulcus, delthy­
rium and notothyrium open; ventral interior with
subflabellate muscle field and subparallel vaseula
media; dorsal interior with vaguely impressed ad­
ductor scars; other details and exterior unknown
(?Orthida). M.Cam., India. [WILLIAMS.]

Yeosinella REED, 1932, p. 193 [*Y. eonsignata;
OD]. Semioval and mucronate in outline, un­
equally biconvex with dorsal median sulcus, cos­
tate; cardinal process bilobed, sockets widely
divergent crenulated; other internal features un­
known (probably Orthidina). ?U.Ord., Burma.
[WILLIAMS.]

GENERIC NAMES
ERRONEOUSLY ASCRIBED TO

BRACHIOPODA
Arbusculites MURRAY, 1831, p. 147.
Aulacornerella VON HUENE, 1900, p. 209. Mollusk.
Badiotella BITTNER, 1890, p. 94. Mollusk.
Bagenovia RADUGHIN, 1937, p. 301 [*B. sajaniea;

OD]. ?Mollusk. [ROWELL.]
Curvulites RAFINESQUE, 1831, p. 4. ?Mollusk.
Delgadella WALCOTT, 1912, p. 560 [*Lingulepis
lusitaniea DELGADO, 1904, p. 365]. Trilobite
(Treatise, p. 0190). [ROWELL.]

Discinella HALL, 1871, p. 3. Hyolithid operculum
(Treatise, p. W132). [ROWELL.]

Khmeria MANSAY, 1914, p. 53. Coelenterate (see
Treatise, p. F477).

Macquartia ROULLIER & VORINSKY, 1848, p. 271
[non ROBINEAU-DESVOIDY, 1830, p. 204]. ?Mol­
lusk.

Neoproductus NIKITIN, 1900, p. 385. Invalid hypo­
thetical genus.

Orthonote CONRAD, 1841, p. 50. Mollusk.
Pectenoproductus LIKHAREV, 1930, p. 438 [*P.

proprius]. Insufficiently known, may be a lamelli­
branch. L.Perm., Eu.(N.Caucasus). [MUIR-WOOD.]

Protobolella CHAPMAN, 1935, p. 117 [*P. jonesi]
[=Fermoria SAHNI, 1936; Fermoria CHAPMAN,
1935 (nom. vet.); ?Vindhyanella SAHNI, 1936].
Problematic, possibly algal (Treatise, p. W240).
[ROWELL.]

NOMINA NUDA
Apleurotis RAFINESQUE, 1819, p. 427 (?nom. nud.).
Brynella BANBROFT, 1933, p. 3 (nom. nud.). [WIL­

LIAMS.]
Clipsilis RAFINESQUE, 1820, p. 5 (nom. nud.)

[=Clipsilia DALL, 1877, p. 20 (nom. null.)].
Cranicella RAFINESQUE, 1815, p. 148 (nom. nud.).

[ROWELL.]
Delthyridaea M'Coy, 1844, p. 150 (nom. nud.).

[ELLIOTT.]
Gonotrerna RAFINESQUE, 1820, p. 232 (?nom. nud.).
Hunanella GRABAU & TIEN, ?date [*H. antiquati­

formis] (nom. nud.) (fide LEE, 1939, p. 486).
[MUIR-WOOD.]

Marginella GEMMELLARO, 1897, p. 113 (nom. nud.)
[non LAMARCK, 1799, p. 70].

Martinella J. S. LEE, 1939 (nom. nud.) [non
JOUSSEAUME, 1887, p. 173].

Megorirna RAFINESQUE, 1818, p. 107 (nom. nud.).
Neoproductella GRABAU & TIEN, ?date (nom. nud.)

(fide LEE, 1939, p. 487).
Obovites RAFINESQUE, ?1820, p. 7 (?nom. nud.).
Oxyrhynchus QUENSTEDT, 1868 [non LEACH, 1818,

nee LAUGIER, 1822; nee SCHOENHERR, 1823, etc.
(nom. nud.)].

Pachilorna RAFINESQUE, ?1820, p. 8 (nom. nud.)
[=Plachiloma FERUSSAC, 1835, p. 23 (nom.
null.) ].

Pleurinia RAFINESQUE, ?l820, p. 8 (?nom. nud.)
[=Pleurinea DALL, 1877, p. 56 (nom. null.)].

Praernagas FISCHER & OEHLERT, 1892, p. 751 (nom.
nud.).

Stropheria RAFINESQUE, 1820, p. 232 (nom. nud.).
Strophesia RAFINESQUE, ?1820, p. 8 (?nom. nud.).
Styriasis RAFINESQUE, ?1820, p. 8 (?nom. nud.).
Tangkouella GRABAU, 1931 (nom. nud.).
Tectorthis MAILLIEUX, 1940, p. 11 (nom. nud.).

[WILLIAMS.]
Trigorirna RAFINESQUE, ?1820, p. 7 (nom. nud.).
Trunculites RAFINESQUE, ?1820, p. 8 (?nom. nud.).
Velciella HAVLICEK & ~NAJDR, 1952, p. 258 [*V.

pompeehiana; OD] (nom. nud.). [WILLIAMS.]
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ADDENDUM
Alatiformia STRUVE, 1963, p. 499 ["Spirifer alati­

formis DREVERMANN, 1907, p. 126; OD]. Ex­
tremely transverse; fold with distinct round- or
flat-bottomed median depression; micro-ornament
consisting of delicate capillae and distinct growth
lamellae; otherwise similar to Spinocyrtia. L.Dev.
(Ems')-M.Dev.( Couvin.), Eu. (Spinocyrtiidae, p.
H691.) [PITRAT.]

Balakhonia SARYCHEVA, 1963, p. 231 ["B. ostro­
gensis; OD]. Shell thin, medium-sized to large,
concavo-convex, ears broad, flattened; both valves
costellate, with numerous fine growth lines in­
terrupting costellae, rugae on ears and umbonal
slopes, spines in row along hinge, rare elsewhere,
absent from brachial valve; cardinal process small,
bilobate, with 2 separate lobes, septum posteriorly
broad, becoming narrow ridge 1/3 length of valve,
lateral ridges extending along outer margin of

longitudinally ribbed adductor scars, latter divided
by longitudinal ridge, each forming 2 scars. L.
Carb.(Visean}-U. Carb.(L. Namur.}, Eu. (USSR)­
Asia(Sib., Kuznetsk Basin); ?L.Perm., Eu. (Lino­
productidae, Linoproductinae, p. H500.) [MUIR­
WOOD.]

Callipentamerus BoucoT, 1964, p. 887 [Pentamerus
corrugatus WELLER & DAVIDSON, 1896, p. 173,
pI. 7, figs. 1-4; OD]. Shell exterior with criss­
cross ornamentation produced by intersecting sets
of concentric rugae; internally like Pentameroides.
L. Silo (Llandover.) , USA (Iowa). (Pentameridae,
Pentamerinae, p. H547.) [AMSDEN.]

Cancrinelloides USTRITSKY, 1963, p. 85 ["ProducttlS
(Productus) obrutschewi LICHAREV, 1934, p. 24;
OD]. Shell large, moderately concavo-convex, no
median sulcus; valves capillate, spines numerous,
scattered, fine rugae; cardinal process bilobate,
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supported by median septum, bifurcating anterior­
ly, and by lateral ridges, adductDr scars dendritic
in both valves. V.Perm., Arctic Regions. (Lino­
productidae, Linoproductinae, p. H501.) [MUIR­
WOOD.]

Chimaerothyris PAULUS, STRUVE & WOLFART, 1963,
p. 463 [*C. /lOtzi; OD]. Pedicle valve interior
lacking delthyrial plate, but delthyrium largely
closed by callus deposits growing inward from
sides of dental plates and upward from floor of
valve; micro-ornament consisting of capillae and
growth lamellae, former predominant; otherwise
similar to Spinocyrtia. M.Dev.( Couvin.), W.Eu.
(Spinocyrtiidae, p. H691.) [PITRAT.]

Chonopectoides CRICKMAY, 1963, p. 23 [*C. cata­
morphus; OD]. Near Devonoproductus but smal­
ler, valves plano-convex, pedicle valve capillate,
spines along hinge margin only and laterally
directed, brachial valve with concentric lamellae;
cardinal process bilobate, deeply cleft, breviseptum
low, half valve length. Up.M.Dev., W.Can. (Leio­
productidae, Devonoproductinae, p. H471.)
[MUIR-WOOD.]

Chonostrophiella BOUCOT & AMSDEN, 1964, p. 881
[*Chonetes complanata HALL, 1857, p. 56; OD].
Ornamentation of fine radial costellae; notothy­
rium partly closed by chilidial plates; brachial
valve with long median septum and 2 short lateral
septa. L. Dev., E. N. Am.-?S. Am. (Colombia).
(Chonostrophiidae, p. H434.) [MUIR-WOOD.]

Clitamoonites AGASSIZ, 1846 [=Klitambonites
PANDER, 1830, p. 70 (obj.) (nom. oblit.); Prionites
FISCHER DE WALDHEIM, 1834, p. 228 (obj.) (nom.
van.)]. (Clitambonitidae, Clitambonitinae, p.
H349.) [WILLIAMS.]

Diabolirhynchia DROT, 1964, p. 111 [*D. hollardi;
OD] [Notes Service Geol. Maroc, v. 23, no. 172,
p. 111-116, 1 pI., 1 text-fig., 1964]. V.Sil.(Lud­
lov.), N. Afr. (Morocco) - N. Am. (Ind.). (Rhyn­
chonellacea, fam. Uncertain, p. H592.) [SCHMIDT.]

Eccentricosta BERDAN, 1963, p. 254 [*Chonetes jer­
seyensis WELLER, 1900, p. 8 footnote; OD]. Small,
concavo-convex, costellae radiate from hinge in­
stead of from umbo, and rarely bifurcate, spines
nearly perpendicular, developed from hinge mar­
gin; cardinal process sessile, bilobed, supported by
callus platform and 2 divergent septa, socket
ridges massive, pedicle valve with triangular callus
platform and low median septum. V.Sil., N.Am.­
L.Dev. Eu.(Ger.-Eng.). (Chonetidae, Subfamily
Uncertain, p. H433.) [MUIR-WOOD.]

Eomarginifera MUIR-WOOD, 1930 [=Lissomargini­
lera LANE, 1962, p. 901 (type, L. nuda)]. (Mar­
giniferidae, Marginiferinae, p. H477.) [MUIR­
WOOD.]

Koninckina SUESS in DAVIDSON, 1853 [=Koninckia
SUESS in WOODWARD, 1854, p. 231 (nom. null.)].
(Koninckinidae, p. H666.)

Magharithyris FARAG & GATINAUD, 1960, p. 77 [*M.
triplicata; OD]. Said to be near Parathyridina but
shell more elongate, folding uniplicate, triplicate

or quadriplicate to multiplicate. [Genus based on
one imperfectly preserved specimen and internal
characters unknown. M.Jur.(Bathon.), Egypt.
(Terebratulacea, Family Uncertain, p. H816.)
[MUIR-WOOD.]

Monticulifera MUIR-WOOD & COOPER, 1960 [=Sino­
productus CHAN & LI, 1962, p. 477 (type, Pro­
ductus intermedius var. sinensis FRECH, 1911, p.
176)]. (Linoproductidae, Monticuliferinae, p.
H505.) [MUIR-WOOD.]

Nix EASTON, 1962, p. 46 [*N. angulata; OD].
Small, concavo-convex, with shallow ventral me­
dian sulcus and dorsal fold, finely capillate and
faint concentric growth lines, 6 to 8 spines along
hinge margin, extending at angle of 45 degrees;
brachial valve interior with septa reduced or ab­
sent, pit (alveolus) at anterior base of cardinal
process, pedicle valve with median septum about
0.5 or 0.7 of valve length. Miss., USA (Heath F.,
Mont., or Brazer of Rocky Mts.). (Chonetidae,
Subfamily Uncertain, p. H433.) [MUIR-WOOD.]

Rensselandia HALL, 1867 [=Macroplectane Coss­
MAN, 1909, p. 215 (nom. subst. pro Denckmannia
HOLZAPFEL, 1912, non BUCKMAN, 1898).J.
(Stringocephalidae, Rensselandiinae, p. H746.)

Rugodostus EASTON, 1962, p. 59 [*R. nivalis; OD].
Medium-sized, quadrate outline, both valves genic­
ulated, pedicle valve medially sulcate, narrow in­
terarea (ginglymus) and delthyrium; ornament of
concentric rugae only posteriorly, then costate,
rugose, and moderately reticulate, costae coarse
or obsolete anteriorly, spines fine, scattered over
shell, row along hinge margin and group on ears;
cardinal process trilobed? and dorsally recurved at
angle of 90 degrees, breviseptum present, dorsal
adductors smooth on club-shaped ridges. Miss. or
Penn. (Cameron Creek F.), USA(Mont.). (?Dic­
tyoclostidae, Subfamily Uncertain, p. H500.)
[MUIR-WOOD.J

Scutepustula SARYCHEVA, 1963, p. 165 [*Productus
(Waagenoconcha) scutelatus BALASHOVA, 1955, p.
146; OD]. Shell thin, medium-sized, outline
rounded, plano-convex; valves ornamented by
prominent rugae bearing single row of very fine
prostrate spines, appearing like capillation; cardi­
nal process small, trilobate, geniculated, and curv­
ing dorsally, median septum 2/3 length of valve,
supporting cardinal process, lateral ridges long,
straight, brachial ridges not observed, adductor
scars obscurely dendritic. L.Carb.(Tournais.-L.
Visean), W. Eu. (USSR) - Asia (Kuznetsk Basin);
Miss., N.Am. (Overtoniidae, Overtoniinae, p.
H474.) [MUIR-WOOD.]

Stelckia CRICKMAY, 1963, p. 21 [*S. galerius; OD].
Medium-sized, concavo-convex, adult shell trigonal
in outline, greatest width along hinge, interareas
narrow; exterior rather smooth, ill-defined cos­
tellae, growth lines, and spines mainly on pedicle
valve along hinge and on ears, on median ridge,
rare elsewhere; interior as in Productella with
larger cardinal process and stronger breviseptum.
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M.Det/., W.Can. (Productellidae, Productellinae,
p. H465.) [MUIR-WOOD.]

Tomilia SARYCHEVA, 1963, p. 220 [·T. khalfini;
00]. Shell massive, medium-sized, elongate, both
valves rounded-geniculate, ears small, medium
sulcus in some specimens, flanks almost parallel;
both valves irregularly costellate with bifurca­
tions and intercalations, obscure rugae posteriorly,
more numerous on brachial valve, spines fine,
scattered, 2 rows along hinge, grouped on ears,
less numerous on brachial valve; cardinal process
massive, trilobed, with median lobe dorsally di­
rected, swollen, bifurcating in some, base of me­
dian septum supporting cardinal process, then
contracting to low ridge 2/3 length of valve,
lateral ridges short tapering, brachial ridges given
off almost horizontally, adductor scars dendritic.
L.Carb.(Visean) , Asia(Sib., Kuznetsk Basin).
(Buxtoniidae, Buxtoniinae, p. H492.) [MUIR­
WOOD.]

?Tomiproductus SARYCHEVA, 1963, p. 201 [·Pro­
ductus elegantulus TOLMACHEV, 1924, p. 244;
00]. Shell thin, small, elongate, both valves
rounded-geniculate; capillate or costellate, rugae
on ears of pedicle valve, well developed on brach­
ial valve, spines curving, scattered, and in row
along hinge and ears, less numerous on brachial
valve; cardinal process small, bilobate, 2 parallel
vertical buttress plates extend from cardinal proc­
ess base, breviseptum thin, inserted between plates
and extending half valve length; breviseptum and
buttress plates may fuse as in Buxtonia, lateral
ridges diverging slightly from margin. L.Carb.
(Tournais.), Asia (Kuznetsk Basin-?Kazakhstan­
?Taimyr Penin.)-?W.Eu.; ?Miss., USA. (Bux­
toniidae, Buxtoniinae, p. H492.) [MUIR-WOOD.]

Triadithyris DAGIs, 1963, p. 187 [·Terebratula
gregariaeformis ZUGMAYER, 1882, p. 13; 00].
Small, pentagonal, valves moderately biconvex,
strongly biplicate on anterior half, anterior com­
missure sulciplicate; umbo suberect, foramen
rounded, permesothyridid, pedicle collar present;
cardinal process rather prominent, bilobed, medi­
ally depressed, hinge plates short, nearly hori­
zontal, well demarcated from massive inner socket
ridges, loop about 0.5 valve length, ventrally
curved transverse band, adductors pear-shaped,
median septum and dental plates absent. U.Trias.
(Rhaet.), Eu.(Alps-Carpathians-Crimea)-Asia(Cau­
casus-Pamirs). (Terebratulidae, Terebratulinae, p.
H789.) [MUIR-WOOD.]

Tulcumbella CAMPBELL, 1963, p. 68 [·T. micro­
striata; 00]. Small, convexo-concave, or pedicle
valve plane, interareas very low, chilidium and
pseudodeltidiuin developed; valves capillate,
capillae of uniform width, increasing by bifurca­
tions and intercalations, vertical spine row along
hinge; pedicle valve with very short median sep­
tum, brachial valve with trilobate cardinal process,
having high medially cleft median lobe and 2
lower lateral lobes, median septum low, socket

ridges thin, parallel to hinge. L.Carb.(Tournais.) ,
Australia (New S. Wales). (Chonostrophiidae, p.
H434.) [MUIR-WOOD.]
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H906 Brachiopoda

INDEX
Italicized names in the following index are considered to be invalid; those printed in

roman type, including morphological terms, are accepted as valid. Suprafamilial names
are distinguished by the use of full capitals and authors' names are set in small capitals
with an initial large capital. Page references having chief importance are in boldface
type (as H332).

ablabial filaments, H33
Abyssothyris, H2U, H237, H763,

H776
Acambona, H649
Acanthambonia, H174, H269
Acanthamboniinae, H229, H269
Acanthatia, H467
Acanthocrania, H290
Acanthoplecta, H469
Acanthorhynchia, H611
Acanthospira, H7U
Acanthospirina, H711
Acanthothiris, H166, H611
Acanthothyridinae, H232, H611
Acanthothyrinae, H611
Acanthothyris, H611
accessory adductor scars, H139,

H419
accessory dental socket, H139
accessory dentides, H139
accessory diductor muscles, H27,

H139, H444
accessory lamellae, HIOI, H139
accessory septa, H139, H417,

H419
accessory socket, H95, H139
accessory teeth, H95, H139
acetic acid, H251
Aeritis, H264
Aerosaccidae, H285
Acrosaccus, H285
Acrospirifer, H681
Acrospiriferinae, H233, H681
Acrothele, H92, H134, H261,

H280
Acrothelidae, H229, H280
acrothelids, HI71
Acrothelinae, H229, H280
Acrothyra, H277
Acrothyris, H748
Acrotreta, H276
Acrotretacea, H219, H229,

H274
Acrotretella, H279
ACROTRETIDA, H127, H171,

H190, H225, H228, H241,
H274

Acrotretidae, HI72, H274, H276
ACROTRETIDINA, H229, H274
Acrotretinae, HI72, H229, H276
Actinoconchus, H662
Actinomena, H384
Acutatheca, H689
adductor muscles, H26, R28,

HUO, H139, H203, H4I6,
H444

adductor muscle scars, H26, H28,
HUO, H124, H415, H419,
H447, H765

adductor pits, H139
adductor platform, H447
adjustor muscles, H15, HUO,

H139
adlabial filaments, H33
adminimlum, H139
Adolfia, H690
Adriana, H521
Adygella, H768
Adygelloides, H768
Aegiria, H381
Aegiromena, H381
Aegiromeninae, H230, H381
Aerothele, H280
Aerothyris, H848
Aetheia, H598, H623
Aetheiinae, H232, H623
Afilasma, H761
ACER, H602
Agramatia, H464
Agulhasia, HI2I, H763, H813
Agulhasiinae, H234, H812
Ahtiella, H372
Ahtiellinae, H230, H372
Airtonia, H438
Airtoniinae, H230, H438
alae, H139, H447
alanine, H161
Alaskospira, H672
alate plate, H139
Alatiformia, H691, H903
Aldingia, H834
Alexenia, H482
ALlCHOVA, H226, H328, H530
Aliconchidium, H180, H547
Alifera, H477
Alimbella, H530
Alimbellidae, H231, H530
alimentary canal, H17, H47
Alisina, H221, H293
Alispira, H184, H634
Alispirifer, H695
Allanaria, H691
Allanella, H691
Allorhvnchus,H592
Allorhynchus group, H232,

H591
Alphachoristites, H767
Alphacyrtiopsis, H700
Alphaneospirijer, H706
Altaestrophia, H403
alternate folding, H64, H139
Althorthis, H313
Altiplecus, H713
alyeolus, H120, H139, H416,

H419, H443, H447
Alwynella, H381
Alwynia, H758
Ambikella, H718
Amblotrema, H862

Amblytrema, H862
Ambocoelia, H672
Ambocoeliidae, H233, H672
ambocoeliids, H 182
Ambocoeliinae, H672
Ambothyris, H672
amino acid, HI56
Amissopecten, H584
Amoenospirifer, H687
Amphiclina, H202, H666
Amphiclinodonta, H666
Amphigenia, HI13, H742
Amphigeniinae, H741
Amphistrophia, H400
amphithyridid, H139
Amphithyris, HI 87, H833
Amphitomella, H664
Anabaia, H648
anacline, H139
Anastrophia, H535
Anathyrella, H662
Anathyris, H662
Anatrypa, H639
Anazyga, H634
Anchigonites, H348, H353
ancillary strut, H139
Ancillotoechia, H561
Ancistrocrania, H290
ANCISTROPEGMATA, H216
Ancistrorhyncha, H180, H553
Ancistrorhynchidae, H232, H553
Ancistrorhynchinae, H553
ANCYLOBRACHIA, H215
ANCYLOPEGMATA, H216
ANCYLOPODA, H215
Andobolidae, H228, H271
Andobolus, Hl26, H174, H271
Anelasma, H704
Anelasmina, H704
Angarella, H291
angle of spines, H139, H419
Angulotreta, HUO, H276
Angusticardinia, H345
Angusticardiniidae, H229, H343
Angusticardiniinae, H343
Anidanthus, H500
Anidanthus, H500
Anisactinella, H664
Anisopleurella, H380
Anomactinella, H664
Anomalorthidae, H353
Anomalorthinae, H230, H353
Anomalorthis, H355
Anoplia, H425
Anopliinae, H230, H425
Anopliopsis, H425
Anoplotheca, H648
Anoplothecidae, H233, H646
Anoplothecinae, H183, H233,

H648
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Anoptambonites, H119, H376
AntdeUs, H329
anterior, H139
anterior adductor scars, H765
anterior body wall, H6
anterior commissure, H139, H524
anterior lateral muscles, H139
anterior margin, H139
anterocentral muscles, Hl27
anterolateral commissure, H139
Anthracospirifer, H704
Antigonambonites, HIl5, H166,

H175, H347, H353
Antigoniarcula, H187, H841
Antinomia, H802
antiplicate (folding), H139,

H764
Antiptychina, H821
Antiquatonia, H441, H495
Antirhynchonella, H114, H551
Antirhynchonella, H551
Antispirifer, H683
antron, H139, H444, H447
antygidium, H16, H139
anus, H19, H195
Apatomorpha, H373
Apatorthidae, H343
Apatorthis, H345
apex, H139
APHANEROPEGMATA, H216
Aphelesia, H622
Aphelesiinae, H232, H622
Apheoorthina, H307
Apheorthis, H307
apical angle, H140
apical callosity, H140
apical cavity, H140
apical pits, H127
apical plates, H140
apical process, H92, H140
Apleurotis, H864
apocopate mantle canal, H132,

H140
Apomatella, H353
Aporthophyla, H372
Apringia, H604
apsacline, H140
Apsotreta, H276
ARBER, H188
Arbusculites, H864
Archaeorthis, H311
Arctitreta, H862
Arctohedra, H178, H303, H309
Arctospirifer, H700
arcuifer (crura), H140, H599
area, H140
Arenaciarcula, H844
areola, H140
Argentiproductus, H471
Argiope, H831
Argyope, H831
Argyrotheca, H21, H33, H37,

H43, HI05, H206, H208,
H831

arms, H140
arms (of jugum), HI0l, H140
ARTHROPOMATA, H215,

H297

Index

ARTICULATA, H215, H225,
H229, H297

articulation, H93, H140
Artiotreta, H278
ascending branches, HI04, H140
aspartic, H163
Aspidothyris, H771
Astutorhyncha, H580
Asyrinx, H692
Asyrinxia, H692
Atelelasma, H348, H352
Atelelasmatinae, H175, H230,

H352
Athabaschia, H577
Athyracea, H225, H654
Athyrella, H663
Athyridacea, H233, H654
Athyridae, H654, H659, H662
Athyrididae, H233, H659
ATHYRIDIDINA, H233, H226,

H654
Athyridinae, H233, H662
athyridoids, H184
Athyrinae, H662
Athyris, HIOO, H662
Athyrisina, H654
Athyrisinacea, H233, H654
Athyrisinidae, H233, H654
Athyrisininae, H654
ATHYROlDEA, H654
ATREMATA, H216, H262
Atretia, H620
Atriboniidae, H232, H625
Atriboniinae, H232, H625
Atribonium, H625
Atrypa, H82, HI03, H132, H163,

H201, H21O, H639
ATRYPACEA, H632
Atrypacea, H232, H634
Atrypella, H644
Atrypellinae, H644
ATRYPlDA, H225
Atrypidae, H232, H634, H637
ATRYPIDINA, H232, H632
atrypids, H182
Atrypina, H636
Atrypinae, H232, H637
Atrypinella, H639
Atrypinidae, H636
Atrypininae, H232, H636
ATRYPOlDEA, H632
Atrypoidea, H644
Atrypopsinae, H644
Atrypopsis, H644
Attenuatella, H672
attrite (foramen), H140
Aulacella, H333
Aulacomerella, H864
Aulacophoria, H332
Aulacorhyna, H361
Aulacorhynchus, H361
aulacoterma, H140, H446, H447
Aulacothyris, H186, H822
Aulacothyropsis, H816, H844
Aulidospira, H184, H646
Aulidospiridae, H646
Aulidospirinae, H233, H646
Aulonotreta, H264
Auloprotonia, H495

H907

Aulosteges, H203, H454
Aulostegidae, H231, H453
aulostegids, HI77
Aulosteginae, H231, H454
auriculate (foramen), H140
Austinella, H319
Australiarcula, H851
Australina, H641
Australocoelia, H648
Australospirifer, H683
Australostrophia, H863
Austriella, H604
Austriellina, H604
Austriellula, H604
Austrirhynchia, H620
Austrirhynchiidae, H232, H620
Austrospirifer H700
Austrothyris, H848
Avonia, H71, H472
Avoniidae, H471
Avonothyris, H777
Axiodeaneia, H589

BABANOVA, Hl86
BACKHAUS, H858
Bactryniidae, H231, H521
Bactrynium, H203, H206, H521
baculate condition, H134, H140
Badiotella, H864
Bagenovia, H864
Bagrasia, H570
Balakhonia, H500, H903
Balanoconcha, H756
Bancroftina, H334
band, H140
Barbarorthis, H87, H223, H317
Barrandella, H551
Barrandina, H180, H550
Barroisella, H263
Barroisella, H136, H263
Barzellinia, H605
base of brachial process, H140
Basilicorhynchus, H576
Basiliola, H181, H622
Basiliolidae, H232, H622
Basiliolinae, H232, H622
Basiola, H622
Bathycoelia, H332
Bathymyonia, H485
Bathvrhyncha, H561
Beachia, H744
beak, H140, H44l, H447
beak angle, H140
beak ridges, H140
BEECHER, H188, H214, H216
Beecheria, H740, H761
Bekkerella, H334
Bekkeromena, H393
Belbekella, H616
Bellimurina, H393
Belothyris, H840
Benignites, H376
Betachoristites, H707
Betacyrtiopsis, H700
Betaneospirifer, H706
BEURLEN, H222
Biarea, H863
Bicia, H127, H293
Bioconostrophia, H405
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biconvex, H140
Bicuspina, H358
Bifida, H648
Bifolium, H209, H858
bifurcate condition, H135, H140
bifurcation, H419
Bihendulirhynchia, H616
Bihenithyris, H777
Billingsella, H130, H303, H306
Billingsellacea, H226, H229,

H305
Billingsellidae, H229, H305
Billingsia, H270
bilobate (stage of folding), H140
Bilobia, H119, H378
Bilobites, H336
Buobuidae, H336
Bilotina, H459
Bimuria, H364, H383
Bimuriidae, H230, H383
biotic relations, H210
biplicate (folding), H140
biplication, H764
Biseptum, H140, H550
Bisinocoelia, H672
Bispinoproductus, H469
Bistramia, H269
BITTNER, H763
Bittnerula, H678
Blairella, H341
Blasispirifer, H709
blisters, H 124
Blochmannella, H616
Bodrakella, H608
body cavity, H23, H140
Bohemiella, H3ll
Bojothyris, H184, H719
Boreadorthis, H318
Bornhardtina, H748
Bornhardtininae, H233, H748
Botsfordia, H93, H282
Botsfordiacea, H281
Botsfordiidae, H229, H281, H282
botsfordiids, Hl72
Botsfordiinae, H229, H282
Bouchardia, H849
Bouchardiella, H849
Bouchardiinae, H234, H849
Bouchardopns, H687
BOUCOT, H731
BOUCOT & PANKIWSKYJ, H731
brace plates, H123, H140
brachia, H140
brachial bases, H140, H419
brachial branches, H140
brachial canal, H30
brachial cavity, H140
brachial lamellae, H140
brachial lip, H29
brachial loop, H140
brachial muscles, H31, H140
brachial plate, HI40
brachial process, H98, H140
brachial protractor muscles, H140
brachial retractor muscles, H31,

H140
brachial ridges, HI08, H140,

Hl77, H419, H444, H447

Brachiopoda

brachial valve, H6, H57, H141,
H447

brachidium, H141
brachiophore bases, H98, H141
brachiophore plate, H141, H524
brachiophore process, H141
brachiophore support, H141
brachiophores, H97, H141,

H166, H417, H524
Brachiopus, H863
Brachymerus, H535
Brachymimulus, H175, H358
Brachyprion, H395
Brachyspirifer, H684
Brachythyrididae, H233, H706
Brachythyrina, H704
Brachythyrinae, H706
Brachythyris, H707
Brachyzyga, H184, H750
Brachyzyginae, H233, H750
Branconia, H863
Branikia, H719
Branxtonia, H452
Brasilia, H752
Brasilica, H752
Brasilina, H752
Brasilioproductus, H495
breadth, H141
breeding and development, H44
brephic, H141
Brevicamera, H534
Brevicameridae, H231, H534
breviseptum, H141, H416, H419,

H444, H447
Brevispirifer, H687
bridge, H141
Broeggeria, H134, H270
BrOKf!eria, H270
brood basket, H45
Brooksina, H547
brush, H141
Brynella, H864
BUCH, VON, H214, H215
Buchanathyris, H660
BUCKMAN, H598, H763
Bufocephalus, H863
Burmirhynchia, H612
Burrirhynchia, H616
Bursula, H863
Bursula, H863
buttress plates, H141, H444,

H447
Buxtonia, H489
Buxtoniidae, H231, H488
Buxtoniinae, H231, H488
Buxtonioides, H489

Cacata, H835
Cadomella, H438
Cadomellacea, H226, H230,

H412, H438
Cadomellidae, H230, H438
Cadomellinae, H438
caecum, H9, H12, H68, H141
calcareocorneous, H14 I
calcarifer (crura), H141, H599
calcining, H252
Calcirhynchia, H606
California, H358

Calliglypha, H530
Callipentamerus, H547, H903
Callipleura, H557
Calliprotonia, H485
Callispirina, H713
callist, H141
callus, H141, H447
Calvinaria, H580
Camarium, H658
Camarophorella, H184, H658
Camarophorellinae, H233, H658
CamarolJhoria, H629
Camarophorina, H627
Camarophorinella, H184, H628
Camarophorinidae, H584
camarophorium, H123, H141,

H625
Camarospira, H658
Camarotoechia, H580
Camarotoechiidae, H181, H232,

H579
Camarotoechiinae, H181, H232,

H580
Cambrian, H241
Cambrotrophia, H179, H527
camera, H141
Camerella, H98, H535
Camerellidae, H231, H534
Camerellinae, H232, H535
Camerisma, H181, H626
Camerophoria, H629
Camerophoriacea, H625
Camerophoriidae, H629
Camerophoriinae, H625, H629
Camerophorina, H584
Camerophorinidae, H232, H584
Camerothyris, H823
Campages, H835
campagiform growth stage

(of loop), H141
campagiform hood, H141
campagiform stage, H819
Campylorthis, H319
canalifer (crura), H141, H600
Canavaria, H407
Cancellosnirifer, H707
Cancellothyrinae, H807
Cancellothyrididae, H234, H807
Cancellothyridinae, H234, H807
Cancelloth·.yinae, H807
Cancellothyris, H807
Cancrinella, H500
Cancrinelloides, H501, H903
Capellina, H547
Capelliniella, H547
capilla, H141, H414, H419,

H442, H447, H765
capillate, H141
Capillirhynchia, H616
CaDillirostra, H602
capsular muscles, H141
Carapezzia, H603
Cardiarina, H592
Cardiarinidae, H232, H592
cardinal angle, H141
cardinal area, H13, H59, H141
cardinal buttress, H141
cardinal extension, H141
cardinal extremities, H141
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cardinal facet, H141
"cardinal margin," H61, H141
cardinal muscle scars, H127,

H141
cardinal plate, H99
cardinal process, H27, H1l8,

H141, H166, H179, H416,
H443, H447, H524

cardinal process buttress
plates, H141

cardinal process lobes, H141
cardinal process shaft, H141
cardinal socket, H95, H141
cardinalia, H96, HI44
Cardinirhynchia, H617
Cardinocrania, H521
carina, H141
Carinatina, H636
Carinatininae, H182, H232,

H636
Cariniferella, H334
Carlopsina, H407
Carneithyridinae, H234, H799
Carneithyris, H799
Caryorhynchus, H580
Cassidirostrum, H567
catacline, H141
Catazyga, H182, H634
Caucasella, H603
Caucasorhynchia, H606
Causea, H295
cella. H1l7, H142
cellulose film, H253
central muscles, H27, H142
Centronella, H103, H185, H741
centronellid stage (of folding),

HI42
Centronellidae, H233, H741
CENTRONELLIDINA, H227,

H233, H729, H740
centronelliform loop, HI 00,

H103, H142
Centronellinae, H233, H740,

H741
Centronelloidea, H185, H758
CentronelloideinITe, H234, H758
Centrospirifer, H699
Ceratreta, H278
Ceratretinae, HI72, H229, H278
Cererithyris, H777
Cererithvris, H777
Chaoella, H518
ChaDiella, H495
Chapadella, H752
Charionella, H656
Charionoides, H184, H656
Charltonithyris, H777
Charltonithyris, H777
Chascothyris, H747
Chathamithyris, H835
Chatwinothyris, H799
Chaulistomella, H321
Cheirothyris, H204, H823
Chemungia, H398
cheniothyridid stage (of folding),

H142
Cheniothyrididae, H234, H800
Cheniothyris, H800
Cheniothyris, H800

Index

chilidial plates, H142, H413,
H419

Chilidiopsis, H407
chilidium, H88, H142, H413,

H419, H442, H447
Chimaerothyris, H691, H904
chitin, HI 56, H159, HI 89
chitinophosphatic (shell), H142,

HI 89
Chlidonophora, H15, H200,

H211, H810
chlidonophorid (loop), H142
Chlidonophorinae, H234, H810
Chonetacea, H204, H230, H412,

H420
Chonetella, H426, H460
Chonetellidae, H231, H460
Chonetes, H420
Chonetidae, H230, H420
CHONETIDINA, H230, H412,

H420
Chonetina, H426, H460
Chonetinae, H230, H420
Chonetinella, H430
Chonetinellinae, H230, H430
Chonetipustula, H467
chonetoid, H176
CHONETOIDEA, H420
Chonetoidea, H176, H383
Choniopora. H290
Chonopectinae, H231, H465
Chonopectoides, H471, H904
Chonopectus, H467
Chonosteges, H457
Chonosteginae, H231, H456
Chonostrophia, H176, H434
Chonostrophiella, H434, H904
Chonostrophiidae, H230, H433
Choristitella, H707
Choristities, H707
Choristothyris, H852
Christiania, H108, H175, H222,

H364, H391
Christianiidae, H230, H391
cicatrix, H441
cicatrix of attachment, H142,

H447
cilifer (crura), H142, H600
Cimicinella, H185, H752
Cimicinellinae, H234, H752
Cincta, H824
cinctid stage (of folding), H 142
Cinctifera, H468
cincture, H142, H447
circinate (Iophophore), H 142
circulation, H208
circulatory system, H41
Cirpa, H606
Cirpinae, H232, H605
cirri sodes, H142
Cistella. H831
Cistellarcula, H832
Clarkeia, H570
Clarkella, H530
Clarkellidae, H231, H530
classification, H214, H418,

H446, H516, H537, H732
Clavigera, H727
Clavigerina, H727

H909

Cleidothyris, H662
Cleiothyridina, H662
Cleiothyris, H639, H662
Cliftonia, H358
Clinambon, H120, H346, H352
Clintonella, H634
Clintonellinae, H634
Cliothyris, H662
Clipsilia, H864
Clipsilis, H864
CLISTENTERATA, H215, H297
Clistotrema, H278
Clitambonacea, H348
Clitambonitacea, H222, H230,

H348
c1itambonitaceans, H175
Clitambonites, H130, H346,

H349, H904
Clitambonitidae, H230, H348,

H349
CLITAMBONITIDINA, H229,

H346
Clitambonitinae, H230, H349
CUTAMBONITOlDEA, H346
Clorinda, H180, H551
Clorindella, H551
Clorindina, H551
Clorindinae, H232, H551
Cloudella, H750
Cnismatocentrum, H763, H777
coelom, H22
coelomic cavity, H6
coelomic epithelium, H14, H23
coelomocytes, H23
Coelospira, H646
Coelospiracea, H226
Coelospiridae, H646
Coelospirina, H648
Coelospirinae, H233, H646
Coenothyris, H768
Colaptomena, H390
Coledium, H631
color patterns, H84, H210
coma, H142
Comatopoma, H330
Comelicania, H863
commissural plane, H142
commissure, H59, H142
Composita, H662
Compressoproductus, H506
Compsothyris, H624
concavo-convex, H142
Conchidiella, H551
Conchidium, H547
Concinnithvris. H798
Condrathyris, H724
conjunct deltidial plates, H142
connecting bands, H104, H142
connective tissue, H 14
Conodiscinae, H229, H281
Conodiscus, H281
Conotreta, H276
Conradia, H274
convexo-concave, H142
convexo-plane, H142
Coolinia, H407
COO?ER, H219, H356, H525,

H600, H602
Coptothyris, H835
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Cora, H500
CORALLlOPSlDA, H216
Corineorthis, H324
Cornwallia, H863
Corrugatella, H395
Corvinopugnax, H574
Coscinarina, H462
Coscinophora, H518
costa, H80, H142, H419, H442,

H447, H766
costate, H142
costella, H80, H142, H419
Costellaria, H459
Costellariinae, H231, H459
costellate, Hl42
Costellirostra, H571
Costiferina, H495
Costirhynchia, H610
Costispinifera, H479
Costispiniferinae, H231, H479
Costispirifer, H696
Costispiriferidae, H233, H696
Costispiriferinae, H696
Costistricklandia, H543
Cranaena, H85, H133, H184,

H739, H754
Cranaenella, H754
Cranaenidae, H234, H754
Cranaeninae, H234, H754
Crania, H9, H18, H23, H24.

H28, H40, H45, H50, H55,
H83, H124, Hl34, H202,
H205, H206, H21O, H261,
H290

CRANIACEA, H288, H289
Craniacea, H219, H229, H288
Craniaceae, H288, H289
Craniadae, H289
Cranicella, H864
Craniella, H290
CRANUDA, H225, H288
Craniidae, H14, H74, H157,

H229, H288, H289
Craniidina, H173, H229, H288
Craniops, H262, H273
Craniopsidae, H228, H272
Craniscus, H290
Cranopsis, H290
Craspedalosia, H451
Craspedelia, H383
Crassiorina, H334
Cremnorthidae, H229, H326,

H327
Cremnorthinae, H229, H327
Cremnorthis, H327
Crenispirifer, H713
crenulations, H447
crescent, H126, H142
Cretirhynchia, H617
Criopoderma, H290
Criopododerma, H290
Criopus, H290
Crispella, H683
Cristiferina, H336
Crossalosia, H450
crown of crescent, H142
crura, H98, H142, H193, H598,

H767
crural band, H142

Brachiopoda

crural bases, H142, H767
crural fossette, H94, Hl42
crural keel, H143
crural lobe, H 143
crural pit, H143
crural plate, H99, H143
crural point, H143
crural process, H143, H767
crural trough, H143
cruralium, H121, H143, H180,

H524, H537
cruralium discretum, H143
Cruratula, H772
Crurirhynchia, H603
Crurithyris, H68, H672
Cryopus, H290
Cryptacanthia, HI03, H186,

H752
cryptacanthiiform (loop), H143
Cryptacanthiinae, H234, H752
Cryptatrypa, H644
CRYPTOBRACHIA, H215
Cryptonella, H186, H762
Crvptonellacea, H227, H234,

H762
Cryptonellidae, H234, H762
cryptonelliform (loop), H143
Cryptonellinae, H762
Cryptopora, H121, H620
Cryptoporidae, H232, H620
Cryptorhynchia, H612
Cryptospirifer, H728
Cryptothyrella, H656
Cryptothyris, H334
Ctenalosia, H95, HI77, H452
Ctenalosiinae, H231, H452
Cubanothyris, H771
Cudmorella, H854
Cuneirhynchia, H612
Cupularostrum, H561
current system, H206
Curticia, H221, H280
Curticiidae, H229, H280
curticiids, H 172
Curtirhynchia, H617
curvature of beak, HI43
Curvulites, H864
cuticle, H14, H143
Cyclocoelia, H326
Cyclocoeliinae, H229, H326
Cyclomyonia, H333
Cyclorhina, H557
Cyclospira, H182, H184, H645
Cyclospiracea, H226
Cyclospiridae, H645
Cyclospirinae, H232, H645
cycloth.vridid, H143
Cvclothyridinae, H232, H614
Cyclothyrinae, H614
Cyclothyris, H616
Cyclothyrisinae, H614
Cymatorhynchia, H612
Cymbidium, H548
Cymbithyris, H306
Cymostrophia, H395
cynocephalous (folding), H143
Cyphomena, H393
Cyrolexis, H628
Cyrtella, H696

Cyrtia, H201, H669
Cyrtiacea, H233, H226, H668
Cyrtiidae, H233, H668
cyrtiids, H182
Cyrtiinae, H233, H668, H669
Cyrtina, H88, HI03, H678
Cyrtinaella, H678
Cyrtinaellina, H678
Cyrtinidae, H233, H675
cyrtinids, H182, H184
Cyrtininae, H675
Cyrtinopsidae, H685
Cyrtinopsinae, H233, H685
Cvrtinopsis, H685
Cyrtinopsis, H678
Cyrtiopsis, H700
Cyrtonotella, Hl31, H165, H311
Cyrtospirifer, H697
Cyrtospiriferidae, H233, H697
cyrtospiriferids, H182
Cyrtospiriferinae, H697
Cyrtotheca, H679
Cyrtothyris, H795
cystine, H162
cystose (shell), H143, H447

Dactylogonia, H394
Daghanirhynchia, H617
DAGIS, Hl86
DAIKAULlA, H215, H274
Dalejina, H334
Dalejodiscus, H381
DALL, H526, H532
Dallina, H45, Hl21, H835
Dallinella, H835
Dallinidae, H234, H835
dallinids, H187
dalliniform, H819
dalliniform (loop), H143
Dallininae, H234, H835
Dallithyris, H99, H763, H777
Dalmanella, H333
Dalmanellidae, H229, H333
Dalmanellinae, H333
Dalmanellol>sis, H334
Darvasia, H696
Dasyalosia, H203, H450
davidsiellids, H176
DAVIDSON, H215, H532, H763
Davidsonella, H859
Davidsonella, H282, H678
Davidsonia, HI08, Hl32, H176,

H202. H405
Davidsoniacea, H203, H230,

H403
davidsoniaceans, H175, H176
Davidsonidae, H405
Davidsoniidae, H230, H405
Davidsoniinae, H403
Davidsonina, H678
Daviesiella, H434
Daviesiellidae, H230, H434
Daviesiellinae, H230, H434
Daya, H646
Dayia, H646
Dayiacea, H232, H645
Dayiidae, H232, H645
dayiids, H182
Dayiinae, H232, H645, H646
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Dayinae, H646
Dearbonia, H280
Decoropugnax, H569
Dedzetina, fl334
delayed costation (or costella-

tion, H143
Delepinea, H434
Delepineinae, H230, H434
Delgadella, H864
deltarium discretum, H143
Deltatreta, H348
Delthyriacea, H226
delthyrial angle, H143
delthyrial callosity, HI43
delthyrial carinae, HI43
delthyrial cavity, HI43
delthyrial chamber, H143
delthyrial foramen, H143
delthyrial plate, H87, H143
delthyrial supfJorting plate, H143
Delthyridae, H679
Delthyridaea, H864
Delthyridea, H852
Delthyrididae, H233, H679
delthyridids, H182, HI84
Delthyridinae, H233, H680
Delthyrinae, H680
Delthyris, H680
delthyrium, H15, H61, HI43,

H174, HI92 H419, H442,
H447

deltidial cover, H143
deltidial grooves, H143
deltidial plates, H85, H143,

H166, H222
deltidial ridges, H143
deltidium, H86, H143
Deltorthis, H349
Denckmannia, H746
dendritic, H 419
dendritic muscle scars, H447
Denkmanella, H746
dental equipment, H252
dental lamellae, H143
dental plates, H94, H143, H415,

H446, H821
dental ridges, H143
dental sockets, H143
dental valve, H143
Dentatrypa, H637
denticles, H85, H143, H165
denticula, H601, H765
denticular cavity, H95, H143,

H765
denticular plate, H143
denticulated cardinal margin,

H143
denticulated commissure, H143
denticulations, H443
Denticuliphoria, H591
denticulum, H95, H144
Deothossia, H699
depth, H144
Derbyaeconcha, H411
Derbyella, H462
Derbyia, H71, H404, H411
Derbyiinae, H230, H410
Derbyina, H752
Derbyina, H410, H752

Index

Derbyoides, H410
Derbyoidinae, H409
Dereta, H853
descending branches, H144, H767
descending lamellae, H144
DESHAYES, H215
DESLONGCHAMPS, H763
Desmoinesia, H479
Desmorthis, H324
Desquamatia, H639
deuterolophe, HIOl, H141, H207
deuteroloohous, H144
development, H46
Devonalosia, HI77, H439, H451
Devonian, H238
Devonochonetes, H423
Devonochonetinae, H230, H423
Devonogypa,H550
Devonoproductinae, H231, H470
Devonoproductus, H470
Diabolirhynchia, H904
DlACAULlA, H217, H274
Diambonia, H378
Diaphelasma, H530
diaphragm, H144, H444, H447
Diaphragmus. H484
Dicaelosia, H336
Dicaelosiidae, H336
Dicamara, H184, H658
Dicellomus, H96, H260, H265
Diceromyonia, H334
Diclipsites, H863
Diclisma, H863
Dicoelosia, H165, H336
Dicoelosiidae, H229, H336
Dicoelostrophia, H4DO
Dicraniscus, H358
Dictyoclostidae, H231, H493
Dictyoclostinae, H231, H493
Dictvoclostus, H70, H493
Dictyonella, H360
DICTYONELLIDINA, H171,

H196, H226, H230, H359
Dictyonina, H295
Dictyoninacea, H293
Dictyonites, H295
Dictyostrophia, H395
dictvothyridid, H764
dictyothyridid stage, H144
Dictyothyrididae, H234, H801
Dictyothyris, H801
diductor muscles, H26, H40,

H144, H416, H444, H765
diductor muscle scars, H419,

H447, H765
Didymelasma, H542
Didymospira, H863
Dielasma, H184, H739, H756,

H778
Dielasmatacea, H227, H234,

H754, H768
Dielasmatidae, H234, H756,

H768
Dielasmatinae, H234, H754,

H756, H768
Dielasmella, H762
Dielasmina, H740, H756
Dielasmoides, H756
Dienerella, H433

H911

Dienerina, H709
Diestothyris, H835
digestive diverticula, H20
digitate, H144
digitate condition, H130
Digitia, H518
Dignomia, H263
Digonella, H186, H824
Dimegelasma, H184, H714
Dimerella, H181, H602
Dimerellidae, H232, H602
Dimerellinae, H232, H602
Dinapophysia, H597
Dinarella, H770
Dinobolus, H95, H260, H274
Dinorthidae, H319
Dinorthis, H82, H163, H319
Dioristella, H664
Diorthelasma, H331
Diorthis, H319
Diparelasma, H322
Diphyites, H863
Diphytes, H863
Diplanus, H408
Diplospirella, H664
Diplospirellinae, H183, H233,

H663
Diplospirinae, H664
Diraphora, H308
Dirinus, H863
Discina, H127, H261, H286
DISCINACEA, H274
Discinacea, H219, H229, H282
discinaceans, H 173
Discinella, H864
Discinidae, H136, H229, H282,

H284, H286
discinids, H 173
Discininae, H229, H286
Discinisca, H9, H14, H18, H24,

H40, H42, H55, H76, H91,
H127, Hl57, H167, H200,
H204, H206, H211, H261,
H286

Disciniscinae, H173, H229,
H285

Discinolepis, H281
Discinopsis, H281
Discinopsis, H281
Discotreta, H282
Disculina, H813
disjunct deltidial plates, H144
distribution, H356, H412, H525
divaricator mtlScles, H144
diverticula, H205
dividing hinge plates, H144
Dmitria, H700
Doleroides. H324
Dolerorthidae, H229, H316
Dorelorthinae, H229, H316
Dolerorthis, H132, H316
Doloresella, H530
Donella, H575
dorsal, H144
dorsal adjustor muscles, H11 0,

H144
dorsal adminiculum, H144
dorsal denticulum, H144
dorsal foramen, H144
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dorsal ['alve, H144
dorsibiconvex, H144
dorsiconvex, H144
Dorsisinus, H592
Dorytreta, H180, H554
dotted brachial ridges, Hl44
double-barrelled spines, H144
double deltidial plates, Hl44
double median septum, H144
DOUVILLE, H763
Douvillina, H123, H175, H398
Douvillinaria, H400
Douvillinella, H401
Douvillininae, H230, H398
Douvillinini, H398
Drabovia, H330
Draboviinae, H229, H330
Drabovinella, H331
Drepanorhyncha, H553
Drummuckina, H384
Duartea, H477
Dubaria, H644
Dulankarella, H378
"dwarf" faunas, H21 0
Dyctionella, H360
Dyoros, H430
Dyscolia, H33, H805
dyscoliid stage, H144
Dyscoliidae, H234, H803
Dysoristus, Hl72, H288
Dysozistus, H288
Dzieduszyckia. H654
Dzirulina, H813

ear, Hl44, H441, H447
ear baflle,H144
Eatonia, H570
Eatoniidae, H232, H570
Eatonioides, H571
ECARDlNES, H260
Eccentricosta, H433, H904
Echinaria, H485
Echinauris, H203, H480
Echinocoelia, H672
Echinoconchidae, H231, H484
Echinoconchinae, H231, H484
Echinoconchus, H484
Echinosteges, H454
Echinosteginae, H231, H454
echmidium, HI03, Hl44
Ectenoglossa, H269
Ectochoristites, H707
Edriosteges, H455
Eichwaldia, H360
Eichwaldiacea, H230, H359
Eichwaldiidae, H225, H230,

H359, H360
Elasmothyris, H343
Eleutherocrania, H291
Eleutherokomma, H683
Elina, H704
Elinoria, H704
Elita, H722
Eliva, H708
Elivella, H726
Elivina, H709
Elkania, H270
Elkaniidae, H228, H270
elkaniids, H174

Brachiopoda

Elkaniinae, H270
Ella, H709
ELLIOTT, H818, H820
Elliottella, H480
Ellipsothyris, H799
Elliptoglossa, H272
Elmaria, H753
Elyta, H722
Elytha, H722
Elythidae, H233, H721
elythids, H182
Elythina, H719
Elythinae, H721
elytridium, H144, H442, H447
Emanuella, H672
emarginate, Hl44
Enantiosphen, HI05, H180,

H222, H552
Enantiosphenidae, H232, H552
Encuclodema, H326
endopuncta, Hl44
endopunctate, H64
endopunctation, HI76
endopunctum, H 144
endospines, H144, H419, H444,

H446, H447
Enteles, H329
Enteletacea, HI92, H229, H328
enteletaceans, HI78
Enteletella, H330
Enteletes, H82, H99, H303,

H329
Enteletidae, H211, H229, H329
Enteletina, H330
Enteletinae, H229, H328, H329
Enteletoides, H332
entering valve, HI44
Eochonetes, H175, H176, H380
Eochoristites, H709
Eocoelia, H183, H649
Eoconcha, H174, H307
Eoconulidae, H229, H291
econulids, HI74
Eoconulus, H291
Eodallina, H844
Eodalmanella, H334
Eodevonaria, H95, H433
Eodevonariidae, H230, H433
Eodinobolus, H126, H274
Eoglossinotoechia, H565
Eogryphus, H856
Eohemithiris, H622
Eohemithyris, H622
Eolacazella, H859
Eolissochonetes, H430
Eolyttonia, H518
Eomarginifera, H477, H904
Eomartiniopsis, H726
Eoobolus, H263
Eoorthidae, H229, H307
eoorthids, HI92
Eoorthinae, H307
Eoorthis, H130, Hl74, H307
Eoparaphorhynchus, H585
Eoplectodonta, H380
Eoreticularia, H719
Eosotrematorthis, H306
Eospirifer, H87, H669
eospiriferids, H 182

Eospiriferina, H683
Eospiriferinae, H233, H668,

H669
Eostrophalosia, H450
Eostropheodonta, H395
Eostrophia, H527
Eostrophiidae, H231, H526
Eostrophomena, H309
Eostrophonella, H398
Eosyringothyris, H691
Epacroplecia, H175, H358
ephebic, HI44
Ephippelasma, HI08, H261,

H279
Ephippelasmatinae, HI72, H229,

H279
Epicyrta, H825
episulcate, H144, H764
epithyridid (foramen), Hl44,

HI65
Epithyris, H778
equidistributate condition, H130
equidistribute (mantle canal),

H144
Equirostra, H533
erect beak, H144
erect spines, H144, H447
Eremotoechia, H346, H349
Eremotrema, H334
Ericiatia, H469
Eridorthis, H319
Erymnaria, H625
Erymnariidae, H232, H625
esophagus, H17, H205
Estlandia, H347, H353, H362
Estlandiidae, H353
Estonirhynchia, H567
Etheridgina, H489
Etymothyris, H743
Eucalathinae, H234, H8ll
Eucalathis, H812
Eucharitina, H571
Eudesella, H189, H860
Eudesia, H187, H829
Eudesiidae, H234, H829
Eudoxina, H696
Euidothyris, H779
Euidothyris, H779
Eumetria, H651
Eunella, H754
Eunoa, H286
Euobolus, H263
Euorthisina, H863
Euproductus, H500
Euractinella, H664
Eurhynchonella, H610
Euryspirifer, H685
Eurytatospirifer, H699
Eurythyridinae, H233, H743
Eurythyrinae, H743
Eurythyris, H743
euseptoidum, H144
euseptum, HI44
Euthyris. H662
Euxinella, H607
Evenkina, H322
Evenkininae, H229, H321
everted stage, H144
evolution, H417
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evolution and phylogeny, Hl64
excretion, H208
exopuncta, H68, HH4
exopuncta, H144
exopunctum, H144
extremities, H144

falcifer (crura) HH4
Fallax, H11, H43, H194, H835
Falsatrypa, H641
false cardinal area, H144
false pedicle groove, H144
Fardenia, H175, H370, H407
Fardeniinae, H230, H407
Fascicosta, H591
Fascicostella, H334
fascicostellate, HH5
fascicostellation, H81
Fasciculina, H322
Fascifera, H332
fecal pellets, H205
feeding and digestion, H205
FeIinotoechia, H580
Fenestrirostra, H580
Ferganella, H555
Fermoria, H864
fibrous layer, H145, H419
fila, H79
filamentar canal, H33
filaments, H32, H205
filum, HH5
fimbria, HH5
Fimbriaria, H472
Fimbriothyris, H825
Fimbrispirifer, H688
Fimbrispiriferidae, H233, H687
FinkeInburgia, H130, H322
FinkeInburgiidae, H229, H322
Finkelnburgiinae, H322
Fissirostra, H852
Fissurirostra, H852
Fitzroyella, H133, H563
flabellate muscle scars, HllO
Flabellirhynchia, H617
Flabellothyris, H825
flange (dyscoliid), H145
flanl1e (of crus), HH5
flanks, H145, H441,H447
flap, HH5
Fletcherina, H756
Fletcherithyris, H756
Flexaria, H490
flexure line, HH5
Fluctuaria, H501
folds, H64, HH5, H419, H447,

H523
Foliomenidae, H230, H391
food, H205
foramen, HH5
foraminal sheath, H145
foraminal tube, H145
Fordinia, H266
formic acid, H251
Formosarhynchia, H612
fossil assemblages, H209
Fredericksia, H726
free, HH5
free spondylium, 1:1145
Frenula, H837

Index

Frenulina, H211, H842
frenuliniform, H819
frenuliniform lacuna, HH5
frenuliniform stage (of loop),

HH5
Frenulininae, H234, H842
FrieIeia, H624
FrieIeiidae, H232, H624
frill, HH5
fulcral plates, H98, HH5, H178
Furcirhynchia, H617
Furcitella, H386
Furcitellinae, H230, H384
furrow, H145
fused hinge plates, H145
Fusella, H705

Gacella, H175, H408
Gacina, HI03, H752
Gagriella, H613
Galeatella, H469
GamdaeIla, H863
Gamphalosia, H398
gal)e, HH5
Gasconsia, H863
Gaspesia, H863
GASTEROPEGMATA, H215,

H274, H288
GASTROCAULlA, H219, H260
gastroparietal band, H23
GASTROPEGMATA, H288
gastrothyridid (foramen), H145
Gefonia, HI03, H185, H758
Geinitzia, H276
Gemmarcula, H838
Gemmarculinae, H234, H838
Gemmellaria, H407
GemmeIlaroia, H203, H463
Gemmellaroiella, H463
Gemmellaroiidae, H463
Gemmellaroiinae, H231, H463
geniculate, H145, H447
geniculation, H63, H175
Geniculifera, H472
genital area, H145
genital markings, HH5
Georgethyris,H719
Geranocephalus, H748
Gerassimovia, H592
Geyerella, H368, H405
Geyeria, H603
Gibbirhynchia, H612
Gibbithyridinae, H234, H797
Gibbithyris, H797
Gigantella, H5 07
Gigantoproductidae, H231, H607
Gigantoproductinae, H231, H507
Gigantoproductus, HI08, H439,

H507
gill ampullae, H25
Gilledia, H761
ginglymus, H145, H442, H447
Giraldiella, H324
Girlasia, H455
Girtyella, H755
Girtyellinae, H234, H755
Gisilina, H810
Glaciarcula, H837
Glassia, H641

H913

Glassiinae, H641
Glassina, H662
GlobieIla, H501
Globirhynchia, H617
Globithyridinae, H233, H750
Globithyris, H750
Globothyrinae, H750
glossary, H139, H447
Glossella, H269
Glossellinae, H174, H228, H268
Glossina, H270
Glossinotoechia, H565
Glossinulus, H563
Glossorthis, H311
Glossostrophia, H403
Glossothyris, H802
glossothyropsiform loop, H104,

HH5
Glossothyropsis, H753
Glottidia, H18, H25, H28, H44,

H55, Hl34, HZ08, H21O,
H211, H263

glutamic, H163
glycine, H162
Glyptambonites, H373
Glyptias, H282
Glyptoglossa, H269
GlyptoglosseIla, H269
Glyptomena, H388
Glyptomeninae, H230, H388
Glyptorthinae, H229, H318
Glyptorthis, H67, H319
Glyptotrophia, H529
Gnathorhynchia, H603
gonads, H43
Gonambonitacea, H222, H226,

HZ30, H353
Gonambonites, H353
Gonambonitidae, H230, H353
Gonambonitinae, H230, H353
Goniclis, H863
Goniocoelia, H656
Goniophoria, H589
Goniorhynchia, H612
Goniothvris, H779
Goniothyris, H779
Goniotrema, H373
Gonotrema, H864
GORYANSKY, H225, H359
Gotlandia, H274
Grabauellina, H411
Grabauicyrtiopsis, H700
Grabauispirifer, H699
Grammetaria, H624
Grandaurispina, H472
Grandirhynchia, H612
Grandispirifer H706
Grantonia, H705
granule, H145
Granulirhynchia, H611
GRAY, H214, H215
GreenfiieIdia, H662
Greenockia, H561
Grorudia, H373
growth lamella, H145
growth lines, H78, H145
Gruenewaldtia, H184, H641
Gryphinae, H773
Gryphus, H39, H45, H201,
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H763, H780
Gypidia, H547
Gypidula, H1l4, HI22, Hl80,

H548
Gypidulella, H550
Gypidulina, H550
Gypidulinae, H232, H548
Gyrothyris, H854
Gubleria, H518
Gtterichella, H690
Gtterichellinae, H688
Gunnarella, H384
Giirichia, H690
Gusarella, H825
Gttseriplia, H714
!;utter, H145, H448
Gwynia, H187, H206, H209,

H222, H832

Hadrorhynchia, H569
Hadrorhvnchiinae, H232, H569
haemal valve, H145
Hagabirhynchia, H607
HALL & CLARKE, H2I7, H5I6
Hallina, H182, H634
Halorella, HI8I, H605
Halorellinae. H232, H605
Halorelloidea, H605
halteroid spines, H145, H203,

H442, H448
Hamburgia, H739, H755
Hamletella, H406
Hamlingella, H467
Hamptonina, H845
HANCOCK, H220
Harknessella, H339
Harknessellidae, H229, H339
Harpidium, H548
Harttella, H755
Harttina, H754
Havlicekia, H670
Haydenella, H482
Hebertella, H324
Hebetoechia, H566
Hebetoechiidae, H566
Hebetoechiinae, H181, H232,

H566
Hectoria, H727
Hectorina, H727
Hedeina, H684
Hedstroemina, H388
height, H145
Heimia, H780
Helaspis, H464
HELlCOPEGMATA, H216
HELlCTOPODA, H215
Helmersenia, HI72, H262,

H288
hemerythrin, H23
hemiperipheral growth, H58,

Hl45
Hemiplethorhynchus, H561
Hemipronites, H350
Hemiptychina, H756
hemispondylium, H145
Hemisterias, H863
hemisyrinx, H145
hemisyrinx ridge, H145
Hemithiris, HI5, H20, H44,

Brachiopoda

H84, HI33, H157, H623
hemithyridid stage, HI45
Hemithyrididae, H232, H623
Hemithyrinae, H623
Hemithyris, H623
henidium, H145
Hercostrophia, H403
Hesperinia, H388
Hesperithyris, H813
Hesperomena. H373
Hesperonomia, H309
Hesperonomiella, H309
Hesperonomiidae, H229, H309
Hesperorhynchia, H608
Hesperorthinae, H229, H316
Hesperorthis, H82, H98, H317
Hesperotrophia, H531
Heteralosia, H203, H451
Heteralosiinae, H23I, H451
Heterelasma, H762
Heterelasmil1a, H760
Heterelasminidae, H234, H760
Heterorrhidae, H229, H340
Heterorrhina, H334
Heterorrhis, H340
hexosamine, HI62
Hindella, H658
Hindellinae, H233, H658
hinge, H145, H44I, H448
hinge area, H145
hinge axis, H145
hinge line, H145
hinge plate, H146
hinge platform, H146
hinge projections, H146
hinge socket, HI46, H415, H419
hinge spines, H146, H419
hinge teeth, H146, H4I5, H4I9,

H443, H445
hinge trough, H146
hinge width, H146
Hipparionyx, H410
Hircinisca, H581
Hirnantia, H332
Hirsutella, HI82, H678
Hirsutina, H678
Hisingerella, H279
Hispanirhynchia, HI21, H625
Hispanirhynchiidae, H624
histidine, HI62
Hokorhynchia, H603
holcothyridid stage (of folding),

HI46
Hokothyris, H780
Holcothyris, H780
holoperipheral growth, H57,

H146
Holorhynchus, HI13, HI79,

H547
Holtedahlina, H386
homeochilidium, H89, H146
homeodeltidium, H89, H146
horneomorphy, H165, H4I8,

H446, H767
HOMOCAULlA, H2I7
Homoeorhynchia, H610
Homoeospira, H654
Homotreta, H276

hood, HI04, H146
Hoplotheca, H648
Horderleyella, H339
Horridonia, H498
Horridoniidae, H498
Horridoniinae, H231, H498
Howellella, H683
Howellites, H334
Howittia, H680
Huenella, H528
Huenellidae, H23I, H527
Huenellina, H528
Huenellinae, H231, H527
Hunanella, H864
Hunanospirifer, H699
Hustedia, H652
Hyaltella, H658
Hyattidina, H658
Hyborhynchella, H581
hydrochloric acid, H251
hydroxyproline, HI6I
Hynniphoria, H845
hypercline, H146
hypothyridid (foramen), H146,

H765
Hypothyridina, H204, H569
Hypothyridininae, H232, H569
Hypothyris, H569
Hypsiptycha, H555
Hypsomyonia, H339
Hypsomyoniidae, H229, H339
Hysterolites, H683
Hystricina, H640
Hystriculina, H477

leodoma, H295
lDIOCAULlA, H217
Idioglyptus, H395
Idiorthis, H333
Idiospira, H644
Idiostrophia, H535
Iheringithyris, H854
ileoparietal band, H24
Ilmarinia, H352
Ilmenia. H672
Ilmenispina, H674
Imbrexia, H705
imbricate (ornament), H146,

H419, H448
Imbricatia, H530
Imperia. H518
impunctate, H64, H146
INARTICULATA, H215, H225,

H228, H260
inclination of cardinal area, H146
incurved beak, H146
Indospirifer, H700
inequidistributate condition, H130
inequidistribute (mantle canal),

H146
Inflatia, H482
lngelarella, H727
Ingria, H370
Iniathyris. H663
injury, H74, H2IO
inner carbonate layer, HI46
inner epithelium, H8
inner hinge plates, H146
inner plate, H98, H146
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inner socket ridge, H99, Hl46,
H765

Inopinatarcu!a, H800
Inopinatarculinae, H234, H800
Institella, H203, H458
Institellinae, H231, H458
Institifera, H476
Institiferinae, H231, H476
Institina, H468
Institinidae, H231, H468
interareas, H59, H146, H412,

H419, H44I, H448, H524
intercalary lamellae, H146
intercalation, H146, H419
intercamarophorial plate, H146,

H625
interconnectinf! bands, HI46
intercostal sulci, HI46
internal oblique muscles, H146
interspace, H146
intertext (folding), H146
intertrough, H92, H146
intestine, HI9
intraplicate (folding), H146,

H764
intraseptal lamella, H114, H146
Inversella, H372
inverted stage (of folding), H 146
inverted type of folding, H764
Invertrypa, H639
Iphidea, H295
Iphidella, H295
Irboskites, HI77, H409
Irma, H518
1m, H352
Isjuminelina, H613
Ismenia, H842
ismeniform growth stage (of

loop), HI46
Isocrania, H290
Isogramma, H361
Isollrammidae, H225, H230,

H361
isoleucene, H 163
Isophragma, H375
Isophragmatinae, H230, H375
Isophragminae, H375
Isopoma, H575
lsorhynchus, H533
lsorthinae, H333
Isorthis, H334
Isumithyris, H842
lubagraspirifer, H699
Iugrabaspirifer, H699
Iunnanellidae, H585
Ivanothyris, H680
IVANOVA, H226
Ivanovia, H863
Ivanoviella, H611
Ivdelinia, H551

Jalfaia, H854
Jaisalmeria, H780
Jaisalmeria, H780
Jakutoproductus, H470
Jamesella, H308
Janiceps, H664
Janius, H670
Japanithyris, H837

Index

Jatsengina, H707
Jisuina, H740, H760
Jivinella, H309
Jolonica, H842
Jolvia, H548
jugal processes, H146
jugal stem, HIOI, H146
jugum, HIOI, H147
Junnanella, H585
Junnanellidae, H585
Juannanellina, H585
Juralina, H780
Jurassic, H250
Juresania, H492
Juresaniinae, H23I, H492
Juvavella, H771
Juvavellina, H772
Juvavellinae, H234, H770
Juvavellinen, H770
Jvanoviella, H611

Kallirhynchia, H608
Kamoica, H842
Kampylopegmata, H216
Kansuella, H510
Kansuellinae, HI77, H23I, H510
Karpinskia, H641
Karpinskiinae, H232, H641
Kassinella, H383
Katunia, H572
KAYSER, H516
Kayserella, H123, H338
Kayserellidae, H229, H336
Kayserellinae, H229, H338
Kayseria, H648
Kayseriidae, H233, H648
Kerpina, H637
Kestonithyris, H797
Keyserlingia, H279
Keyserlingina, H518
Khmeria, H864
Kiaeromena, H394
Kiangsiella, H409
Kikaithyris, H846
KING, H214, H215
Kingena, H839
kingeniform (loop), H147
Kingeninae, H234, H839
Kingia, H839
Kirkina, H390
Kitakamithyris, H722
KITCHIN, H763
Kjaerina, H388
Kjerulfina, H388
Klitambonites, H904
Kochiproductus, H490
Kolchidaella, H613
Kolhidaella, H614
Koninckella, H666
Koninckia, H904
Koninckidae, H666
Koninckina, H202, H666, H904
Koninckinacea, H233, H666
koninckinaceans, H 183
Koninckinidae, H233, H666
Koninckodonta, H667
Kotujella, H307
Koturgina, H297
KOVALEVSKIY, H54, HI88, H220

H915

KOZLOWSKI, HI8, H368
Kozlowskia, H479
Kozlowskiella, H683
Kozlowskiellina, H683
Kozlowskiellinae, H683
Kozlowskiellininae, H233, H683
Kozlowskites, H381
Kraussia, H833
Kraussina, H200, H833
Kraussinidae, H234, H833
Kraussininae, H833
Krotovia, H472
Kullervo, H346, H348, H355
Kullervoidae, H230, H355
Kulumbella, H543
Kurakithyridinae, H234, H846
Kurakithyrinae, H846
Kurakithyris, H846
Kutchirhynchia, H614
Kutchithyris, H783
Kutchithyris, H783
Kutorgina, H227, H297
Kutorginacea, H219, H229,

H296
Kutorginella, H482
KUTORGINIDA, HI70, HI96,

H225, H229, H296
Kutorginidae, H229, H296, H297
Kwangsia, H637
Kwangsiella, H637
KYANSEP, H764

Labaia, H755
Labaidae, H755
Labaiidae, H234, H755
labiate (foramen), H147
Labriproductus, H490
Lacazella, HI5, HI7, H2I, H38,

H43, H46, H54, HI87, H202,
H205, HZ08, HZI7, H860

lacuna, H147
Lacunarites, H347, H353
Lacunosella, H608
Lacunosellinae, H232, H608
Ladjia, H674
Ladogia, H586
Ladogiella, H352
Ladogifornix, H592
Ladogioides, H577
Laevicamera, H626
Lakhmina, H282
Lanlanskya, H863
Lamarckispirifer, H699
lamella, H147
Lamellaerhynchia, H617
lamellar layer, H147, H419
lamellar structure, H75
Lamellispirifer, H687
Iamellose, H147
laminar resins, H253
Laminatia, H473
Lampas, H863
Lanceomyonia, H567
Langella, H136, H263
Laosia, H594
Laqueidae, H234, H845
laqueiform (loop), HI47
Laqueinae, H234, H845
Laqueinidae, H845
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Laqueus, H86, H99, H134,
H159, H846

Larium, H863
lateral areas, H147
lateral branch (of jugum), H147
lateral cavities, H147
lateral commissure, H147
lateral margin, H147
lateral oblique muscles, H147
lateral ridges, H443, H448
lateral septa, H419
lateral slopes, H147, H441
latex, H253
Laticrura, H166, H343
Latonotoechia, H557
Lazutkinia, H696
Leangella, H368, H378
LEIDHOLD, H598, H601
leiolophid stage, H147
Leioproductidae, H231, H469
Leioproductinae, H231, H469
Leioproductus, H469
Leiorhynchinae, H580
Leiorhynchoidea, H581
Leiorhynchoides, H594
Leiorhynchus, H133, H581
lemniscate condition, H130
lemniscate (mantle canal), H147
length (of life), H55
length (of valve), H147, H442
Lenorthis, H311
lenticular stage (of folding)

H147
Lepetella, H377
Lepidocyclidae, H554
Lepidocycloides, H561
Lepidocyclus, H555
Lepidorhynchia, H617
Lepidorthis, H179, H319
Lepismatina, H678
Lepsius, H409
Leptaena, H79, H89, H130,

H370, H391
Leptaenalosia, H450
LePtaenella, H391, H394
Leptaenidae, H230, H391
Leptaenisca, HI08, H175, H176,

H368, H370, H391
Leptaenoidea, H370, H390
Leptaenoideinae, H230, H390
Leptaenulopsis, H391
Leptagonia, H71, H176, H394
Leptalosia, H202, H451
Leptathyris, H663
Leptella, H367, H377
Leptellina, H105, H132, H376
Leptellinae, H230, H376
Leptellinidae, H230, H376
Leptellininae, H230, H376
Leptelloidea, H376
Leptembolon, H266
Leptestia, H373
Leptestiidae, H230, H372
Leptestiina, H378
Leptestiinae, H230, H372
Leptestiinidae, H378
Leptestiininae, H230, H378
Leptobolus, H269
Leptobulus, H269

Brachiopoda

Leptocoelia, H648
Leptocoeliidae, H233, H648
leptocoeliids, H183
Leptodinae, H518
Leptodonta, H403
Leptodontella, H403
Leptodontellinae, Hl77, H230,

H403
Leptodus, H518
Leptoptilum, H373
Leptospira, H652
Leptostrophia, H398
Leptostrophiinae, H230, H398
Leptostrophiini, H398
Leptothyrella, H855
Leptothyris, H855
leucene, H 163
Levenea, H334
Levicamera, H627
Leviconchidiella, H551
Levigatella, H551
Levipustula, H473
Levitusia, H499
Levitusiinae, H231, H499
Lialosia, H451
Licharewia, H692
Licharewiella, H411
Licharewiinae, H182, H233,

H692
life span, H209
ligate stage (of folding), H147,

H816
Ligula, H263
Ligularius, H263
Ligulier, H263
Ligulops, H272
LIKHAREV, H226
Liljevallia, H37, H175, HI 77,

H403
Liljevalliinae, H230, H403
Li~evallinae, H403
Limbella, H455
Limbimurina, H394
limbus, H147, H174
Lindstoemelia, H285
Lindstroemella, H285
Lindstromella, H285
Lineirhynchia, H617
lingual extension, H147
linguiform extension, H147
Linguithyris, H802
Linguithyris, H802
Lingula, H9, H14, H18, H27,

H29, H34, H41, H44, H46,
H55, H76, H126, H134,
H157, H167, H205, H206,
H211, H237, H267, H263

Lingu1acea, H219, H228, H262
LlNGULACEA, H262
Lingulacea, H262
Lingulaceae, H262
Lingulapholis, H273
Lingularius, H263
Lin.llulasma, H83, H126, H174,

H271
Lingulasmatidae, H228, H271
Lingulelasma, H271
Lingulella, H167, H266
Lingulella, H266

Lingulellidae, H266
Lingulellinae, H174, H228,

H266
Lingulepis, H267
LINGULIDA, H90, H174, H190,

H225, H228, H262
Lingulidae, H174, H228, H262
Lingulipora, H263
Lingulobolus, H266
Lingulodiscina, H285
Lingulops, H126, H174, H272
Linguopugnoides, H577
Linnarssonella, H95, H167, Hl92,

H260, H276
Linnarssonia, H277
Linnarssoniinae, H229, H277
Linoporella, H302, H343
Linoporellidae, H229, H343
Linoproductidae, H231, H500
Linoproductinae, H231, H500
Linoproductus, H163, H500
Liocoelia, H863
Liorhynchus, H581
Liosotella, H482
Liostrophia, H536
Liothyrella, H45, H763, H783
Liothyrina, H780
liothvrinid stage (of folding),

Hl47
Liothyris, H780
lipids, H157
lirae, H147
Liraspirifer, H699
Liricamera, H535
Liriplica, H714
Lissatrypa, H641
Lissatrypidae, H232, H641
lissatrypids, H182
Lissatrypinae, H232, H641
Lissatrypoidea, H641
Lissella, H590
Lissochonetes, H430
Lissocoelina, H548
Lissocrania, H290
Lissomarginifera, H904
Lissopleura, H594
Lissostrophia, H402
listrium, H91, H147
Loboidothyris, H784
Loboidothyris, H784
Lobothyris, H784
Lobothyris, H784
Lochengia, H728
Loczyella, H464
Loczyellinae, H231, H464
Loganella H341
Loilemia, H645
Longispina, H423
longitudinal axis, H147
Longvillia, H384
loops, HlOO, H103, H147, H182,

H184, Hl93, H767
Loperia, H309
lophidium, H147, H442, H443,

H448
lophophore, H6, H29, H147,

H205, H446, H821
lophophore-elevator muscles,

H32
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lophophore filaments, Hl95
lophophore platform, HI05

HH7,H175
lophophore-protractor muscles,

H32
lophophore support, H6, HI72
lophrothyridid stage, H 147
Lophrothyris, H7M
Lorangerella, H569
Lordorthis, mI8
Lowenstamia, H739, H756
Luhaia, H384
Lutetiarcula, H851
Lycophoria, H532
Lycophoriidae, H231, H532
LYOPOMATA, H215, H260
Lyra, HI87, H856
Lytha, H704
Lyttonia, H518
Lyttoniacea, H203, H231, H518
Lyttoniidae, H231, H518
Lyttoniinae, H518

Maakina, H390
Macandrevia, HIO, H31, H82,

HI04, H133, H134, H157,
H162, H186, H21I, H837

Macandrewia, H837
Machaeraria, H558
Maclarenella, H755
Macquartia, H864
Macrocoelia, m90
Maeroplectane, H904
Macropleura, H670
magadiform growth stage, Hl47
Magadina, H851
Magadinae, H234, H849
Magadinella, H851
magadiniform growth stage (of

loop), HI47
Magas, H850
Magasella, H200, H848
magaselliform growth stage (of

loop), Hl47
Magasinae, H849
Magella, H848
Magellania, H15, H849
magellanian stage (shell), Hl47
magellaniiform growth stage

(loop), HH7, H819
Magellaniinae, H847
magel1iform growth stage

(loop), HH7, H819
Magharithyris, H816, H904
Magnicanalis, Hnl, H293
Magnithyris, H799
Maia, H713
main flanks, Hl47
MAKRIDIN, H226, H764
Malleia, H854
Malwirhynchia, H617
Mammosum, H409
maniculifer (crura), HH7
Mansuyella, H713
mantle, H9, HH7
mantle canals, H24, HH7
mantle canal systems, H128,

H166, HI79
mantle cavity, H6, HH8

Index

mantle groove, H9, HIO
mantle papilla, Hl48
mantle reversal, H181, Hl94
mantle rudiment, H52
mantle sinus, Hl48
Maoristrophia, H398
margin (of valve), HH8
marginal canal, H9
marginal flange (of shell), Hl48
marginal flange (of thecideacean

brachial valve), Hl48
marginal ridge, HH8, H446,

H448
marginal spines, H82, HH8
marginate (foramen), HH8
Marginatia, H490
Marginella, H864
Marginicinctus, H491
Marginifera, H477
Marginiferidae, H231, H476
Marginiferinae, H231, H477
Marginirugus, H501
Marionella, H321
Marionites, H321
Markitoechia, H566
marsupial notch, HH8
Martellia, H349
Martellispirifer, H699
Martinella, H864
Martinia, H724
Martiniella, H726
Martinigisis, H863
Martiniidae, H233, H724
martiniids, H182, Hl83
Martiniinae, H724
Martiniopsis, H726
Martinothyris, H722
Matutella, H174, m07
Mauispirifer, H683
Maxillirhvnchia, H617
Maya, H713
Mcewanella, H326
McLearnia, H402
Mclearnites, H402
McLearnites, H402
M'CoY, H2l4
Medesia, H530
median, HH8
median partition, HH8
median plane, HH8
median septum, H4l5, H443,

H446, H524
median tentacle. H34
Mediospirifer, H691
Meekella, H82, HI76, H368,

H404, H405
Meekellidae, H230, H405
Meekellinae, H230, H405
Megachoneres,H435
Megakozlowskiella, H683
Megakozlowskiellina, H683
Megalanteris, H133, H744
Megalorhynchus, H463
Megamyonia, H388
Meganterella, H745
Meganteridae, H744
Meganteridinae, H233, H744
Meganterinae, H744
Meganteris, H121, H186, H744

H917

Megapleuronia, H361
Megarhynchus, H463
Megastrophia, H395
Megathiris, H831
Megathyridae, H830
megathyridid (posterior margin),

HI48
Megathyrididae, H234, H830
Megathyrinae, H830
Megathyris, H37, H187, H206,

H831
Megerlea, H834
Megerlia, H187, H834
megerliform (loop), HH8
Megerlina, H44, H188, H834
Megorima, H864
Megousia, H441, H501
Meifordia, HM3
Mendacella, H334
Mendathyris, H752
MENKE, H214
Mentzelia, H727
Mentzeliopsis, H7H
Meonia, H812
Merciella, H376
mergifer (crura), HH8, H600
Merista, HIl7, H658
Meristella, H656
Meristellidae, H233, H654
meristellids, HI84
Meristellinae, H184, H233, H654,

H656
Meristidae, H658
Meristina, H656
Meristinae, H233, H658
Meristospira, H663
Merospirifer, H727
MESOCAULlA, H2l7, H262
Mesodalmanella, H334
Mesodouvillina, H400
MESOKAULlA, H216, H262
Mesolissostroohia, H402
Mesolobus, HHO
Mesonomia, H529
Mesonomiinae, H231, H529
Mesopholidostrophia, H402
Mesoplica, H470
mesothyridid (foramen), HH8,

H765
Mesotreta, H863
Metacamerella, H542
metacarinate stage (of folding),

HH8
metanephridia, H2l
Metaplasia, H184, H675
Metorthinae, H229, H322
Metorthis, H322
Mickwitzella, H266
Mickwitzia, H295
Microcardinalia, H5H
Micromitra, H295
Micromitridae, H295
Mierorhynchia, H6H
Microthyridina, H827
Microthyris, H827
Microtrypa, H384
middle lateral muscle, HH8
MIDDLEMISS, H763
Mikrothyris, H639
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H918

Mimatrypa, H637
Mimella, H324
lHimulus, H358
Minatothyris, H721
Minororthis, H863
Miogryphus, H856
Miopentamerus, H547
Mirtellaspirifer, H699
Misolia, H654
mixoperiDheral growth, H58,

H148
Miyakothyris, H842
Mjoesina. H388
Mobergia, H282
Modestella, H825
Moisseievia, H607
molds, H251
"MOLLUSCOIDA," H2
Molon~ia, H654
Monadotoechia, H594
Monelasmina, H338
Monf!;olina, H759
Monobilina, H270
Monomerella, H274
Monticlarella, H604
Montieola, H595
monticules, H148, H448
Monticulifera, H505, H904
Monticuliferinae, H231, H505
MOORE, H219, H356
Moorefieldella, H562
Moorellina, H858
Moraviaturia, H805
Moravilla, H675
Moravostrophia, H401
morphology, H412, H5ll, H523,

H537
Morrisia, H833
Morrisina, H756
mosaic, H148
Mosquella, H614
Moumina, H727
mouth, H17
mouth segment (of lophophore),

H148
mucopolysaccharides, H156
mucronate (cardinal margin)

H148
Mucrospirifer, H201, H686
Mucrospiriferidae, H233, H686
muehlfeldtiform (loop), H148
Muhijeldria,H834
Muhfeldtiinae, H833
MUIR-WOOD, H2, H176, H214,

H220, H359, H599, H602,
H728, H763, H818

MUIR-WOOD & COOPER, H176,
H443

Muirwoodia, Hl77, H506
Multicostella, H320
multicostellate, H81, H148
multiplication, H764
Multispinula, H288
Munella, H709
Munia, H726
Murinella, H386
Murravia, H808
muscle area, H148
muscle-bounding ridge, H148

Brachiopoda

muscle field, H148
muscle impression, H148
muscle marks, HllO
muscle platform, H126, H148
muscle scar, HllO, H148
muscle track, HllO, H148
musculature, H25, HllO
Musculina, H793
Musculus, H793
Mutationella, H184, H185,

H224, H750
Mutationellidae, H233, H750
Mutationellinae, H234, H750
myocoelidium, H148, H446,

H448
myophore, H1l8, H148, H443,

H448
myophragm, H121, H148, H448
mystrochial plates, H148
Mystrophora, H123, H339
Mystrophoridae, H229, H339

lVaiadosp&ijer,H719
Najadospirifer, H719
Nalivkinia, H637
Nannirhynchia, H604
Nanorthis, H313
Nanospira, H644
Nanothyris, H743
Nantanella, H594
Naradanithyris, H784
Nayunnella, H586
neanic, H148
lVeatretia, H620
Nebenothyris, H724
Nekhoroshevia, H562
Nemesa, H594
Neobolinae, H229, H282
Neobolus, H282
Neobouchardia,H849
Neochonetes, H431
Neodelthyris, H681
Neogypidula, H863
lVeohemithyris, H622
Neoliothyrina, H796
lVeomunella, H707
Neophricadothyris, H724
lVeophyrieodothyris, H724
lVeoproduetella, H864
lVeoproduetus, H864
Neoretzia, H652
Neorhynchia, H622
Neospirifer, H706
Neostrophia, H535
Neothyridinae, H234, H854
Neothyris, H201, H854
lVEOTREMATA, H216, H274
lVeotrigonella,H823
nephridia, H47
nepionie, H148
lVereidella, H333
Nervostrophia, H398
nervous system, H39
Neumayrithyris, H784
neural tlaltle, H148
Newberria, H746
Nicolella, H87, H132, H316
NIKIFOROVA, H226
Nikiforovaena, H670

Nipponithyridinae, H234, H842
lVipponithyrinae, H842
Nipponithyris, H842
Nisusia, H174, H307
Nisusiidae, H229, H307
lVisusiinae, H307
Nix,H904
lVoeturnellia, H333
nodus principalis, H148
nodus quadrivialis, H148
nodus septalis, H148
nodus terminalis, H148
Noetlingia, H533
nonintertext (folding), H148
nonstrophic (shell), H148
Norella, H181, H164
norellid stage, H148
Norellinae, H232, H603
Notanoplia, H428
Nothorthis, H313
Notiochonetes, H423
lVotoeonehidium, H641
notodeltidium, H148
Notoleptaena, H394
Notosaria, H34, H51, H133,

H162, H204, H206, H623
Notospirifer, H727
notathyrial eatlity, H149
notothyrial chamber, H149
notothyrial platform, H97, H149
notothyridid (foramen), H149
Notothyrididae, H234, H758
Notothyrina, H759
lVotothyrinae, H758
Notothyris, H758
notothyrium, H61, H149, H413,

H419, H442, H448
Nucleata, H802
Nucleatula, H770
Nucleatulinae, H234, H770
Nucleospira, H666
Nucleospiridae, H233, H666
nucleospirids, H184
Nudauris, H482
lVudirostra, H581
lVudirostrinae,H580
Nyege, H594
Nymphorhynchia, H562

Obesaria, H719
oblique muscles, H28, H124,

H194
Oblongarcula, H845
Obolaeea, H219, H262
Obolella, H134, H221, H292
Obolellacea, H229, H291
OBOLELLIDA, Hl26, H167,

H225, H229, H291
Obolellidae, H229, H291, H292
Obolellina, H274
Obolidae, H228, H262, H263
obolids, H 174
Obolinae, H228, H263
Obolopsis, H266
Obolus, H126, H134, H157,

H263
Obotlites, H864
Obovothyris, H825
Obturamentella, H567
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Obulus, H263
occlusor muscle, H149
Ocnerorthis, H308
Odontospirifer, H182, H714
OehlerteIla, H286
Oehlertella, H286
Oehlertia, H403
Oepikina, H389
Oepikinae, H230, H388
Oldhamella, H518
Oldhamia, H518
Oldhamina, H203, H518
OldhamineIla, H518
Oldhaminidae, H211, H518
OLDHAMINIDINA, H178,

H208, H231, H510
OLDHAMINOIDEA, H510
Oleneothyris, H784
Oligomys, H313
oligopalmate, H149
Oligorachis, H451
Oligorhynchia, H180, H554
Oligorhynchiidae, H232, H554
Oligorthis, H324
Oligothyrina, H755
Oliveirella, H752
Ombonia, H113, H405
Omboniinae, H405
OmoloneIla, H603
OnnieIla, H336
Onniellidae, H333
Onychoplecia, H358
Onychotreta, H165, H175, H358
opercular, H149, H448
QpIK, H346, H348, H356, H368
Opikinae, H388
Opikinella, H384
Opisthotreta, Hl72, H278
opposite folding, H64, H149
Orbimla, H290
Orbicularier, H290
Orbicularius, H290
Orbiculidae, H284
Orbiculoidea, H63, H91, H285
Orbiculoideinae, H173, H229,

H285
Orbinaria, H440, H465
Orbirhynchia, H608
Orbithele, H280
Ordovician, H238
organic content, H159
Oriskania, H741
ornament, H149
ornamentation, H78, H165
Ornatothyris, H798
OrnitheIla, H827
ornithellid, H816
ornithellid stage (of folding),

H149
Ornithothyris, H799
Orthacea, H192, H218, H219,

H229, H307
orthaceans, H178
Orthambonites, H82, H313
ORTHIDA, H165, Hl78, H190,

H220, H225, H229, H250,
H299

Orthidae, H229, H307, H311
OrthidieIla, H309

Index

Orthidiellidae, H229, H309
ORTHIDINA, H229, H300
Orthidium, H310
Orthinae, H229, H311
Orthis, H224, H311
Orthisina, H349
Orthisocrania, H290
orthocline, H149
ORTHOCONATA, H222
orthoconate, H149
ORTHOIDEA, H29'9, moo,

H773
Orthonomaea, H634
Orthonote, H864
Orthopleura, H408
Orthorhynchula, Hl18, H557
Orthorhynchulidae, H556
Orthorhynchulinae, H181, H232,

H556
Orthorhynchuloides, H558
Orthostrophia, H130, H134, H313
OrthoteteIla, H368, H406
Orthotetes, H1l6, H368, H404,

H409
Orthotetidae, H230, H409
Orthotetinae, H230, H409
Orthothetina, H405
Orthothrix, H450
Orthothyridinae, H234, H813
Orthothyris, H813
Orthotichia, H332
Orthotichina, H332
Orthotoma, H773
Orthotomidae, H234, H773
Orthotropia, H343
Orulgania, H696
Orusia, H322
Oslogonites, H347, H355
Oslomena, H388
Osnovy Paleontologii, H225
Otusia, H308
outer carbonate layer, H 149
outer epithelium, H8, H149
outer hinge plates, H99, H149
outer mantle lobe, H149
outer plates, H98, H149
outer socket ridge, H95, H149,

H765
outside lateral muscles, H149
ova, H208
Ovalia, H707
ot'arian impression, H149
ovarian marking, H149, H444
Ovatia, H503
Overtonia, H471
Overtoniidae, H231, H471
Overtoniinae, H231, H471
OWEN, H215
Oxlosia, H286
Oxoplecia, H358
Oxyrhynchus,H864

Pachiloma, H864
Pachyglossa, H269
PachyglosseIla, H269
Pachymagas,H855
Pachyrhynchus,H849
Pacifithyris, H837
PaeckeimaneIla, H696

H919

Paeckelmannia, H428
PahleneIla, H352
Pakistania, H758
Palaebolus, H266
Palaeobolus, H266
Palaeochoristites, H182, H709
Palaeoerania, H291
Palaeoglossa, H270
Palaeoglossina, H270
Palaeostrophia, H528
Palaeostrophomena, H130, H373
PALAEOTREMATA, H218,

H296
Palaferella, H641
Palaferellidae, H641
Palaferellinae, H232, H641
Paleostrophiinae, H527
Palinorthis, H370
palintrope, H61, H149
Pallasiella, H813
pallial caecum, H149
pallial lobe, H149
pallial markings, H149
pallial sinus, H149
pallium, Hl49
Panderina, H316
Pantellaria, H834
patillae, H149, H419
Paracraniops, H273
Paracyrtiopsis, H700
paradental lamella, H149
Parakeyserlingina, H518
Parallelelasma, H542
Parallelelasmatidae, H232, H542
parallelelasmitids, Hl80
Paralyttonia, H519
Paramarginifera, H479
Paramartinia, H724
Paranaia, H752
ParanoreIla, H582
Paraphorhynchus, H586
paraplicate (folding), H149,

H764
Parapugnax, H575
Paraspirifer, H684
Paraspiriferina, H713
Paraspiriferinae, H233, H684
Parastrophia, H535
Parastrophina, H535
ParastrophineIla, H536
Parastrophinidae, H232, H535
ParastrophoneIla, H403
parasulcate (folding), H149,

H764
Parathecidea, H861
Parathyridina, H784
parathyridium, H149
Parathyris, H784
Parazyga, H652
Pareatonia, H570
Parenteletes, Hl17, H166, H330
parvicostellate, H80, H149
Parvirhynchia, H617
Paryphorhynchus, H586
Patagorhynchia, H623
Paterina, H89, HI 67, H216, H295
Paterinacea, H219, H229, H293
PATERINIDA, H136, H167,

H225, H229, H293
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H920

Paterinidae, H229, H293, H295
Paterula, H272
Paterulidae, H228, H271
paterulids, H 174
paucicostate, H149
Paucicostella, H373
paucicostellate, H149
Paucicrura, HII9, H336
Paucispinifera, H505
Paucispiniferinae, H231, H505
paucispinose, H149
Paulonia, H675
Paurorhyncha, H582
Paurorthidae, H229, H332
Paurorthina, H333
Paurorthis, Hl32, H179, H303,

H332
Payuella, H594
Pectenoproductus, H864
Pectorhyncha, H567
pedicle, H6, Hl3, H47, H149,

H200
pedicle callist, H149
pedicle cavity, H14
pedicle collar, HI6, H149
pedicle epithelium, H8, H149
pedicle foramen, H149
pedicle furrow, HI49
pedicle groove, H62, H90, H149
pedicle muscles, H14, H150,

H765
pedicle muscle scar, HI50
pedicle notch, H150
pedicle opening, H150, H2I6
pedicle plate, H150
pedicle rudiment, H52
pedicle sheath, H88, H150
pedicle tube, H9I, H150
pedicle valve, H57, H150, H448
peduncle, HI50
Pegmarhynchia, H572
Pegmathyris, H837
Pegmatreta, H277
Pelagodiscus, H34, H44, H48,

H49, H26I, H286
Pelonomia, H372
Peniculauris, HI08, HI77, H495
Pentactinella, H664
Pentagonia, H656
Pentameracea, H2I9, H232, H542
pentameracean, HI80
Pentamerella, H114, HI22, H551
PENTAMERIDA, HI79, H190,

HI92, H220, H225, H23I,
H523

Pentameridae, H232, H542, H547
PENTAMERIDINA, H232, H536,

H541
Pentamerifera, H548
Pentamerinae, H232, H547
PENTAMEROIDEA, H523, H54I
Pentameroides, HI80, H548
Pentamerus, HI22, HI80, H224,

H547
Pentlandella, H636
Pentlandina, H384
PERCIVAL, H34, H298
Perditocardinia, H343
Peregrinella, H605

Brachiopoda

Peregrinellinae, H232, H605
Pereudesia, H835
perideltidial area, H150, H442
perideltidialline, H150
perideltidium, H150, H448
Peridiolithus, H863
periesophagal spaces, H3I
Perigeyerella, HI76, H406
Perimecocoelia, H535
periostracal groove, H9, HlO
periostracal pad, Hl3, H150
periostracum, H9, HlO, H150,

H156
permesothyridid (foramen), H150,

H765
Permian, H238
Permorthotetes, H410
Permospirifer, H692
Petrocrania, Hl34, H290
Petroria, H378
Pexidella, H664
Pharetra, H263
phenylalanine, H 162
Philedra, H29I
Philhedra, H291
Philhedrella, H291
PHILLIPS, H2I4
Phoenicitoechia, H594
Pholidops, H273
Pholidopsidae, H272
Pholidostrophia, H364, H402
Pholidostrophiinae, H230, H402
phospholipids, HI59
Phragmophora, H87, H222, H339
Phragmorthinae, H229, H327
Phragmorthis, HI23, H327
Phragmothyris, H832
Phricodothyrinae, H72I
Phricodothyris, H84, H724
phylogeny, H525
Phymatothyris, H813
Piarorhynchia, H614
Piarothyris, H799
Pictothyridinae, H234, H846
Pictothyrinae, H846
Pictothyris, H846
Pinguispirifer, H683
pinnate co~dition, Hl30
pinnate (mantle canal), H150
Pioglyptus, H395
Pionodema, H332
Pionomena, H388
Pionorthis, H319
Pirgulia, H519
Pirothyris, H851
Pisirhynchia, H604
Pizarroa, H269
Plachiloma, H864
Plaesiomiinae, H3I9
Plaesiomyidae, H229, H319
Plaesiomyinae, H229, H319
Plaesiomys, Hl34, H319
Plagiorhyncha, H583
planareas, H150
plane commissure, HI50
plane of symmetry, H57, H150
Planidorsa, H311
Planispina, H453
plano-convex, H150

Planoharknessella, H340
Planoproductus, H470
plate (of trimerellids), H150
platform, H150
platform line, HI50
platform vaults, H150
Platidia, H38, H43, H45, HI87,

H208, H833
platidiform (loop), H150
Platidiidae, H234, H832
Platidiinae, H832
Platilites, H863
Platymena, H388
Platymerella, H547
Platyorthis, H343
Platyrachella, H689
Platyspirifer, H700
Platystrophia, HI65, H325
Platystrophiinae, H229, H325
Platythyris, H793
Playfairia, H388
Plectambonitacea, H222, H230,

H370
plectambonitaceans, HI75
Plectambonites, H370, H863
Plectambonitidae, H230, H370
Plectambonitinae, H230, H370
Plectatrypa, H637
Plectella, H372
Plectellinae, H370
Plectocamara, H535
Plectoconcha, H785
Plectodonta, H132, HI88, H380
Plectodontella, H381
Plectoglossa, H269
Plectoidothyris, H813
Plectoidothyris, H813
plectolophe, H150, HI86, H207
plectolophous stage, H39, H150
plectolophus, HI50
Plectorhynchella, H595
Plectorthidae, H229, H322
Plectorthinae, H229, H322, H324
Plectorthis, H324
Plectospira, H652
Plectospirifer, H690
Plectothyris, HI63, H8I5
Plectotreta, H358
Plectotrophia, HI79, H529
Pleiopleurina, H596
Plekonella, H591
Plesiothyris, H827
Plethorhyncha, HI8I, H566
Pleuranisis, H863
Pleurinea, H864
Pleurinia, H864
Pleurocornu, H555
Pleurodium, H548
Pleurohorridonia, H498
pleuromal plates, HI50
PLEUROPYGIA, H260
Pleurorthis, H313
Pleurothyrella, H752
Pleurothyris, H750
plica, H64, H150
Plicarostrum, H617
Plicathyris, H662
Plicatifera, H476
Plicatiferinae, H23I, H476

© 2009 University of Kansas Paleontological Institute



plication, Hl50
Plicatoderbya, H411
Plicatostyrinx, H692
pliciligate stage (of folding),

H150, H764
Plicirhynchia, H624
Plicochonetes, H430
Plicocyrtia, H669
Plicocyrtina, H678
Plicoplasia, H675
Plicoprothyris, H863
Plicostricklandia, H543
Plicostropheodonta, H397
Podolella, H184, H752
Poikilosakidae, H231, H519
Poikilosakos, H178, H202, H519
polypalmate, Hl50
polysaccharides, H159
Polytoechia, Hl15, H348
Polytoechiidae, H230, H348
Polytoechiinae, H348
Pomatospirella, H863
Pomatotrema, H349
population structure, H209
Porambonitacea, H231, H526
porambonitaceans, H179
Porambonites, H179, H532
Porambonitidae, H231, H526,

H532
Poramborthidae, H316
Poramborthinae, H229, H316
Poramborthis, H179, H316
pore, H150
Porostictia, H587
Portranella, H310
Postepithyris, H816
posterior, Hl50
posterior adductor scars, H765
posterior flap, Hl50
posterior margin, H59, Hl50
posterior oblique muscles, Hl50
posterolateral commissure, Hl50
Pradoia, H665
Praecyclothyris, H617
Praegnantenia, H596
Praelongithyris, H796
Praemaf[as, H864
Praewaagenoconcha, H465
Prantlina, H3B
precampagiform, H819
precampagiform flange, Hl50
precampagiform hood, Hl50
prefalcifer (crura), H151, H600
pre-ismeniform growth stage

(of loop), H151
premagadiniform growth stage

(of loop), H151, H819
prepygites stage (of folding),

H151
presocket line, H151
Priambonites, H863
primary lamellae, HIOl, Hl51
primary layer, Hll, H64, H151,

Hl90
Prionorhynchia, H607
Prionothyris, H121, H744
Prisca, H518
prismatic layer, H64, H151
Probolarina, H622

Index

Probolionia, H483
Probolioniinae, H231, H482
Proboscidella, H64, H503
Proboscidellinae, H231, H503
Procerulina, H551
procline, H151
Prodavidsonia, H405
prodeltidium, H151, H217,

H220
Producta, H489
Productacea, H203, H231,

H448, H464
Productella, H71, H464
Productellana, H465
Productellidae, Hl77, H231,

H464
Productellina, H471
Productellinae. H231, H464
PRODUCTIDA, H225
Productidae, H231, H464, H483
PRODUCTIDINA, H230, H250,

H439, H448
Productina, H471
Productininae, H231, H471
productoids, H176
Productorthinae, H229, H314
Productorthis, H165, H202,

H315
Productus, H484
Progonambonites, H355
Progambonitinae, H353
Prokevserlingina, H519
Prokopia, H338
Prokopiinae, H229, H338
proline, H161
Pronites, H349
propareas, H62, Hl51
Propatella, H291
Propygope, H770
Prorensselaeria, H750
Proreticularia, H719
Prorichthofenia, H207, H463
Prorichthofeniinae, H231, H463
Proschizophoria, H336
prosocket ridge, H151
PROSOROVSKAYA, H764
Prospira, H700
Prosserella, H184, H675
prostrate spines, H151, H442

H448
Prosyringothyris, H692
Protathyridinae, H233, H660
Protathyris, H660
Protatrypa, H640
protegulal node, Hl51
protegulum, H151, H419
protein, H159
Protobolella, H864
Protochonetes, H423
Protoleptostrophia, H398
Protomegastrophia, H395
Protonia, H484
Protoniella, H492
Protorhyncha, H597
Protorthidae, H229, H309
Protorthis, H1l3, H178, H309
Protosiphon, H293
Protosyphon, H293
Protosyringothyris, H692

H921

Prototeguliferina, H453
Prototreta, H276
Protozeuga, H646
Protozeugidae, H646
Protozyga, HI02, H181, H183,

Hl84, H636
protractor muscle, H15I
PROTREMATA, H216
PROTREMATA IMPUNCTATA,

H220
PROTREMATA PSEUDO­

PUNCTATA, H220
PROTREMATA PUNCTATA,

H220
pseudoarea, H151
Pseudobolus, H266
pseudobrace plate, H151
Pseudocamarophoria, H584
pseudochilidium, H151
Pseudocrania, H291
pseudocruralium, H 151
pseudodeltidium, H88, H151,

H174, H192, H413, H442,
H448

Pseudoderbyia, H406
Pseudodicellomus, H266
Pseudodicoelosia, H341
Pseudodielasma, H739, H755
Pseudodouvillina, H398
Pseudogibbirhynchia, H607
Pseudoglossothyris, H786
Pseudoharttina, H762
pseudointerarea, H62, Hl51
Pseudokeyserlingina, H521
Pseudokingena, H772
Pseudoleiorhynchus H577
Pseudoleptaena, H394
Pseudoleptodus, H52I
Pseudolingula, HI26, H267
Pseudomarginifera, H500, H503
Pseudomartinia, H724
Pseudometoptoma, H291
Pseudoorthotetes, H4IO
pseudopedicle collar, HI5I
pseudopedicle groove, H151
Pseudopentagonia, H663
Pseudopholidops, H273
Pseudopugnax, H181, H584
pseudopuncta, H151, H419,

H446, H448
pseudopunctate, H64, H69,

HI51, H222, H446
pseudopunctum, H151
pseudoresupinate, H151
Pseudorugitela, H845
pseudosockets, H151
pseudospondylia, Hl13
pseudospondylium, H151, H179,

H524
Pseudosyringothyris, H692
Pseudosyrinx, H692
pseudoteeth, H151
pseudotelae, HI51
PseudowelIerelIa, H590
Pseudowellerella group, H232,

H590
Psioidea, H678
Psilocamara, H181, H627
Psilocamarinae, H232, H627
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Psilonotus, H480
Psilothyris, H845
Pterophloios, H52I
Pterospirifer, H696
Ptilorhynchia, H6I8
Ptychoglyptinae, H230, H38I
Ptychoglyptus, H38I
ptycholophe, HI5I, H206
ptycholoplwus, HI5I
ptycholophous lophophore, HI78
ptycholophous, H151
Ptychomaletoechia, H562
Ptychopeltidae, H229, H296
Ptychopeltis, H295, H296
Ptychopleurella, H3I9
Ptychospira,H652
Ptyctorhynchia, H6I8
Ptyctothyris, H787
Ptyctothyris, H787
Pugilis, H496
Pugilus, H49'6
Pugnacidae, H232, H572
Pugnax, H133, H572
Pugllaxinae, H572
Pugnoides, H577
Pulchratia, H485
Pulchrithyris, H799
Pulsia, H407
Pumilus, H26, H31, H43, H45,

H134, H187, H206, H834
puncta, H68, HI5I
puncta, H151
punctum, H15I
punctate, HI5I
Punctatrypa, H640
Punctatrypinae, H637
Punctolira, H530
Punctopatella, H290
Punctospirifer, H714
Punctothyris, H714
Purdonella, H709
Pustula, H485
Pustulatia, H675
Pustulina, H675
Pygites, H802
PYGOCAULlA, H219, H297
Pygope, H64, H165, H802
pygopid (loop), HI5I
Pygopidae,H234, H80I
pyramidalia, H678
Pyxis, H484

Quadranetes, H431
Quadratirhynchia, H614
Quadrifarius, H680
quadriplicate (folding), HI5I,

H764
Quadrithyrina, H719
Quadrithyris, H719
Quasimartinia, H675
Quebecia, H297
QUENSTEDT, H763

Radiomena, H397
radulifer (crura), HI5I, H598
Rafinesquina, H388
Rafinesquininae, H230, H387
Ramavectus, H492
ramicostellate, H80, HI5I

Brachiopoda

range in depth, H211
Ranorthis, H313
Rastelligera, H714
Rauna, H353
Raunites, H175, H348, H353
Raymondella, H333
receiving valve, H151
rectimarginate, H64, HI5I, H764
Rectirhynchia, H604
Rectithyridinae, H234, H795
Rectithyris, H795
recumbent spines, HI5I, H448
Redlichella, H280
Reeftonella, H762
Reeftonia, H343
reflexed interarea, H151, H419
Reflexia, H863
Regelia, H699
rejection mechanisms, H205
remigrant (foramen), HI5I
Rensselaeria, H74I
Rensselaeriinae, H233, H741
Rensselaerina, H743
Rensselandia, H185, H746, H904
Rensselandiinae, H233, H746
reproduction, H208
reproductive system, H43
respiration, H208
Resserella, H1l8, H336
resupinate, Hl51
resupination, H63, Hl75
Retaria, H482
Retariinae, H231, H482
Retichonetes, H428
Retichonetinae, H230, H428
Reticularia, H717
Reticulariacea, H227, H233, H717
Reticulariidae, H233, H717
reticulariids, H 182
Reticulariina, H714
Reticularunae,H717
Reticulariopsis, H719
reticulate (ornament), H151,

H419
Reticulatia, H166, H496
reticulation, H448
Reticulatochonetes, H438
retractor muscles, H152
Retrorsirostra, H319
Retzia, H649
Retziacea, H233, H649
retziaceans, H182
Retziella, H652
Retziidae, H233, H649
RETZIIDINA, H226, H233, H649
Retziinae, H649
RETZlOlDEA, H649
retzioids, H 184
Reuschella, H339
Reushella, H339
Rhactorhynchia, H619
Rhactorthinae, H229, H326
Rhactorthis, H304, H326
Rhaetina, H769
Rhamnaria, H458
Rhamnariinae, H231, H458
Rhenorensselaeria, H750
Rhenostrophia, H395
Rhinobolus, H27'l

Rhipidium, H548
Rhipidomella, H305, H341
Rhipidomellidae, H229, H341
Rhipidomelloides, H341
Rhipidomena, H384
Rhipidomys, H341
Rhipidothyridae, H748
Rhipidothyrididae, H233, H748
Rhipdothyridinae, H233, H749
Rhipidothyrinae, H749
Rhipidothyris, H749
rhizoid, H442
rhizoid spines, H152, H203, H448
Rhizothyris, H851
Rhombothyris, H796
Rhynchatrypa, H6'l'l
Rhynchocamara, H535
Rhynchoferella, H863
Rhynchonella, H224, H610
Rhynchonellacea, H219, H232,

H552, H597
RHYNCHONELLACEA, H552
rhynchonellid stage, Hl52
RHYNCHONELLIDA, H180,

Hl90, H192, H220, H225,
H232, H2'l2, H552

Rhynchonellidae, H232, H552,
H610

Rhynchonellina, H181, H602
Rhynchonellinae, H232, H610
Rhynchonellininae, H232, H602
Rhynchonelloidea, H614
Rhynchonelloidella, H609
Rhynchonellopsis, H808
Rhynchonellopsis, H602, H603,

H808
Rhynchopora, H68, H181, H222,

H632
Rhynchoporacea, H230, H632
Rhynchoporidae, H232, H632
Rhynchoporina, H632
Rhynchora, H851
Rhynchorina, H851
Rhynchospira, H652
Rhynchospirifer, H675
Rhynchospirina, H652
Rhynchospirinae, H652
Rhynchospirinidae, H233, H652
Rhynchotetra, H589
Rhynchotetradidae, H232, H589
Rhynchotetraidae, H589
Rhynchotetridae, H589
Rhynchotrema, H121, H555
Rhynchotrematidae, H232, H554
Rhynchotrematinae, H232, H554
Rhynchotreminae, H55'l
Rhynchotreta, H554
Rhynchotretina, H583
Rhyncospira, H652
Rhynobolus, H274
Rhysostrophia, H532
Rhysotreta, H279
Rhytiophora, H473
Rhytirhynchia, H622
Rhytistrophia, H398
ribs, H80, Hl52
Richthofenacea, H462
Richthofenia, H63, H203, H462
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Richthofeniacea, H226, H231,
H462

Richthofenidae, H462
Richthofeniidae, H211, H231,

H462
Richthofeniinae, H231, H462
Richthofeninae, H462
Rictia, H863
ridge, H152
Rigbyella, H519
Rimirhynchia, H619
Rimirhynchopsis, H607
rimmed (foramen), H152
ring, H152
Riograndella, H313
Robinsonella, H607
Robustirhynchia, H614
Roemerella, H285
Roemerella, H285
ROGER, H219
ROLLIER, H763
Romingerina, H753
rootlike spines, H442
Rostellum, H152
Rostracea, H217
rostral callosity, H 152
Rostranteris, H759
rostrate, H 152
Rostricellula, H180, H562
ROSTROSPIRACEA, H654
Rostrospiracea, H654
Rostrospirifer, H685
rostrum, H152
rostrum, H152
Rotaia, H588
ROTHPLETZ, H598, H763
Rouillieria, H787
Rowellella, H269
Rowleyella, H658
Rudinia, H479
Rudirhynchia, H614
ruga, H152, H79, H419, H448
Rugaltarostrum, H583
Rugatia, H497
Rugauris, H473
Rugia, H811
Rugicostella, H468
Rugitela, H828
Rugithyris, H787
Rugithyris, H787
Rugivestis, H482
Rugoclostus, H500, H904
Rugoleptaena, ID95
Rugosochol'letes, H132, H430
Rugosochonetinae, H230, H428
Rugulatia, H692
Russirhynchia, H614
Rustella, H297
Rustellacea, H218, H219, H296
RUSTELLIDA, H225, H296
Rustellidae, H297
Ruthenia, H488
RZHONSNITSKAYA, H226

saccate condition, H130
saccate (mantle canal), H152
saddle, H152
SAHNI, H763

Index

Sakawairhynchia, H614
Salgirella, H607
salinity, H211
Salonia, H542
Salopia, ID43
Salopina, H332
Sampo, H132, H378
Sanjuania, H582
SARCIBRACHlA, H215
SARYCHEVA, H225
Saughina, H407
Saukrodictya, H327
Saukrodictyidae, H229, H327
Scacchinella, H203, H446, H461
Scacchinellidae, H231, H461
scacchinellids, H 177
Scacchinellinae, H461
Scalpellirhynchia, H614
Scaphelasma, H278
Scaphelasmatinae, HI72, H229,

278
Scaphiocoelia, H752
Scaphorthis, H324
scar, H152
scar of pedicle attachment, H152
Scenidudae,H327
Schellwienella, H176, H406
Schizambon, H134, HI72,

H288, H368, H406
Schizambonia, H288
Schizobolus, H286
Schizocrania, H283
schizolophe, H152, H206
schizolophous condition, H34
schizolophous stage, H38, H152
Schizolophus, H152
Schizonema, H318
Schizopholidacea, H280
Schizopholis, H281
Schizophorella, H324
Schizophoria, H305, H332
Schizophoriidae, H329
Schizophoriinae, H229, ID32
Schizoramma, ID18
Schizospirifer, H700
Schizotreta, H285
Schmidtia, H266
Schmidtites, H136, H266
Schnurella, H587
SCHUCHERT, H217, H218, H221,

H355, H516, H728
SCHUCHERT & COOPER, H328,

H523, H526
Schuchertella, H408
Schuchertellidae, H230, H408
Schuchertellinae, H230, H408
Schuchertellopsis, H408
Schuchertia, H672
Schuchertina, H297
Schuchertinidae, H297
Schllppenpanzerstruktur, H601
SCLEROBRACHIA, H215
Scutepustula, H475, H904
secondary layer, Hll, H152,

H189
secondary sockets, H152
secondary teeth, H152
Sedenticellula, H626
Selenella, H863

H923

Sellithyridinae, H234, H793
Sellithyris, H793
Semenewia, H433
Semenewiinae, H230, H433
Semicostella, H475
Seminula, H662
Semiplanidae, H510
Semiplaninae, H231, H510
Semiplanus, H510
semiplicate, H765
Semiproductus, H473, H475
Sendaithyris, H809
sensory and protective

mechanisms, H203
Sentosia, H476
Septacamera, H632
septal pillar, HI04, H152
septal plates, H152
septal plates, H152
Septalaria, H583
Septalariidae, H583
Septalariinae, H232, H583
septalial plates, H152
Septaliphoria, H619
septalium, H98, H99, H152,

H601
Septarinia, H362, H485
Septathyris, H665
Septatrypa, H184, H644
Septatrypinae, H184, H232,

H644
septifer, H598
septifer crura, HlS2
Septirhynchia, H619
Septirhynchiidae, H232, H619
Septocamera, H632
Septocrurella, H603
Septosyringothyris, H692
Septothyris, H750
septum, H152, H419, H448
Sergospirifer, H706
serial sections, H252
Sericoidea, ID83
sessile, H443
sessile cruralium, H152
sessile soondvlium, H152
seta, H81, H152, H204
Setigerella, H476
Setigerites, H476
sexual dimorphism, H43, H209
sexual maturity, H45, H209
shaft, H152, H443, H448
Shaleria, H402
Shaleriinae, H230, H402
shell mosaic, H152
shell space, H152
shell structure, H220, H767
Shiragia, H311
shoe-lifter process, H117, H152,

H166, H184
Shumardella, H576
Sicelia, Hl13, H368, H407
Sicorhyncha, H558
Sieberella, H551
Sieberina, H550
silicification, H251
Silurian, H242
Sinocyrtiopsis, H700
Sinoproductella, H465
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H924

Sinoproductus, H904
Sinorthis, H313
Sinospirifer,H697
Sinotectirostrum, H562
Sinothyris, H717
Sinuatella, H459
Sinuatellidae, H23I, H459
Sinucosta, H714
Sinuosa, H813
sinus, H64, HI52
siphonothyridid (foramen), HI52
Siphonotreta, H288
Siphonotretacea, HI27, H2I8,

H219, H229, H287
siphonotretaceans, H 172
Siphonotretaeae, H287, H288
SIPHONOTRETIDA, H225
Siphonotretidae, H229, H287,

H288
size, H442
Skenidiidae, H229, H327
Skenidioides, H99, HI66, H302,

327
Skenidium, H304, H327
small brachial canal, H30
Smeathenella, H339
socket line, HI52
socket plate ( davidsoniaceans),

HI52
socket plate (ortlwids), HI52
socket ridge, H97, HI53, H416,

H419, H443
socket valve, HI53
sockets, H93, HI53, H443,

H765
Socraticum, H863
SOKOLSKAYA,H405
Somalirhynchia, H614
Somalitela, H828
Somalithyris, H787
Sowerbina, H498
Sowerbyella, H79, H378
Sowerbyellidae, H230, H378
Sowerbyellinae, H230, H378
Sowerbyites, H373
Spanodonta,H375
spawning, H45
Sphaerirhynchia, H82, H133,

H567
Sphaerobolus, H266
Sphaeroidothyris, H787
Sphaeroidothyris, H787
Sphenalosia, H45I
Sphenarina, H625
Sphenophragmus, H332
Sphenorhynchia, HI80, H6I9
Sphenorthis, H8M
Sphenospira, H700
Sphenosteges. H455
Sphenotreta, H554
spicules, HII, H32, HI53,

H446
Spinatrypa, HI66, HMO
spine, H83, HI53, H442
spine apertures, HI53, H420
spine ridge, HI53, H442, H448
Spinella, H683
Spinifrons, H497
Spiniling-ula, H83, H267

Brachiopoda

Spinocyrtia, H689
Spinocyrtiidae, H233, H688
Spinocyrtiinae, H688
Spinocyrtina, H678
Spinocyrdnae, H688
Spinolyttonia, H52I
Spinolyttoniidae, H232, H521
Spinomarginifera, H479
Spinoplasia, H675
Spinorthis, HI66, H319
spinule bases or apertures, HI53,

H420
spinules, HI53, H420
Spinulicosta, HI77, H439, H465
spinulifer (crura), HI53, H600
Spinuliplica, H714
spiralia, HlOO, HI53, HI82,

HI83
Spirelytha, H72I
spires, HI53, HI93
Spiridiophora, H460
Spirifer, H102, HI63, H224,

H704
Spirifera, H704
Spiriferacea, H2I9, H227, H233,

H632, H668, H679
Spiriferella, H709
Spiriferellina, H714
spiriferid stage (of posterior

marl[in), HI53
SPIRIFERIDA, HI70, HI80,

HI8I, Hl82, HI92, H220,
H225, H232, H632

Spiriferidae, H233, H679, H704
SPIRIFERIDINA, H233, H667,

H668
Spiriferina, H711
Spiriferinacea, H227, H233,

H711
Spiriferinaella, H717
Spiriferinidae, H233, H711
spiriferinids, HI84
Spiriferinoides, H717
Spiriferus, H704
Spirigerella, H663
Spirigerina, H637
Spirigerina, H637
Spirinella, H72I
Spirisosium, H455
Spirithyris, H662
spirolophe, H34, HI53, HI76,

H206
SPJELDNAES,H526
splanchnocoele, HI53
Spondilobolus, H864
spondylia, HI66
spondylial cavity, HI53
spondyliallining, HI53
spondylium, HI13, HI53, H524,

H537
spondylium discretum, HI13

HI53
spondylium duplex, HII4,

HI53, H524, H537
spondylium pseudotriplex, HI53
spondylium simplex, HI13,

HI53, HI79, H524
spondylium triplex, H1l4, HI53
Spondylobolus, H8M

Spondylobus, H864
spondyloid (dental plates), HI53
Spondylospira, H678
Spondylotreta, H277
Spyridiophora, HI77, H460
Spyridiophoridae, H23I, H460
spyridium, HI23, HI53, H448
Squamaria, H497
Squamirhynchia, H607
squamose, HI53, H420, H448
Squamularia, H724
Squamulariina, H678
stage, H819
stalk, HI53
statocysts, H41
Stegacanthia, H476
Stegerhynchus, H556
stegidium. H87, HI53
Stegorhynchella, H556
STEHLI, HI85, H514, H516,

H818
Steinhagella, H467
Stelckia, H465, H904
Stenocamara, H535
Stenocamarinae, H232, H535
Stenochisma, H629
Stenocisma, H629
Stenoschisma, H629
Stenoschismatinae, H625
Stenoscisma, H629
Stenoscismacea, H625
Stenoscismatacea, H232, H625
stenoscismataceans, HI81
Stenoscismatidae, H232, H629
Stenoscismatinae, H232, H629
Stepanoviella, H501
steroids, HI59
Stethothyris, H855
Stichotrophia, H530
Stiphrothyris, H788
Stiphrothyris, H788
Stipulina, H476
Stita, H521
stolidium, HI53, H625
Stolmorhynchia, H609
Stolzenburgiella, H666
stomach, HI9
Straelenia, H597
strainer spines, HI52, H448
stranl!ulate stage (of folding),

HI53, H8I6
stratigraphic distribution, H237
Streptaria, H622
Streptis, HI75, H359
Streptorhynchinae, H230, H409
Streptorhynchus, H72, HI76,

H409
striae, HI53, H420
Striatifera, HI77, H506
Striatiferinae, H23I, H506
Striatoproductus,H470
Stricklandia, H543
Stricklandidae, H542
Stricklandiidae, H232, H542
Stricklandinia, H543
Stricklandiniidae, H542
Strigocephalidae, H740, H745,

H748
Strigocephalus, H748
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Striirhynchia, H619
Striispirifer, H672
Striithyris, H800
Stringocephalacea, H227, H233,

H7"'O
Stringocephalidae, H233, H7 5
Stringocephalinae, H233, H7 8
Stringocephalus, HI03, H121,

H187, H7...8
Strixella, H342
Strophalosia, H...50
Strophalosiacea, H203, H226,

H230, H......9
strophalosiaceans, Hl77
Strophalosiella, H...55
Strophalosiidae, H230, H...50
Strophalosiina, H...57
Strophalosiinae, H230, H449,

H...50
Stropheodonta, H395
Stropheodontidae, H230, H395
Stropheodontinae, H230, H395
Stropheria, H864
Strophesia, H864
strophic, H59', HI53
Strophochonetes, H176, H...21
Strophochonetinae, H230, H...20
Strophodonta, H364, H395
Strophomena, H71, H130,

H224, H3S....
Strophomenacea, H2I9, H230,

H383
strophomenaceans, HI75
STROPHOMENIDA, HI90,

H20!, H220, H225, H230,
H250, H361

Strophomenidae, H230, H38'"
STROPHOMENIDINA, H230,

H362
Strophomeninae, H230, H38'"
STROPHOMENOlDEA, H362
Strophonella, H398
Strophonelloides, H132, H398
Strophopleura, H687
Strophoprion, H398
Strophoproductus, H...65
Stroudithyris, H788
Stroudithyris, H788
Strygocephale, H748
Strygocephalus, H748
Stuartella, H755
Styriasis, H864
Subansiria, H696
subenteric ganglion, H39
suberect beak, HI53
suberect spines, HI53, H448
subintertext folding, HI53
submarginal ridge (of pro-

ductoids), HI53, H448
submegathyridid (posterior

mar~in), HI53
submesothyridid (foramen),

HI53
subperipheral rim, HI53
subplectolophous (loohophore),

HI53
Subrensselandia, H748
subspondylial chamber, H153

Index

subterebratulid (oosterior
margin), HI53

Suessia, H182, H184, H679
Suessiacea, H227, H233, H675
Suessiidae, H233, H679
suessiids, H184
Suessiinae, H675, H679
Suiaella, H6I9
sulcate( folding), HI53, H764
Sulcatina, H597
Sulcatospirifer, H700
Sulcatostrophia, H398
sulci, H64
sulciplicate (folding), H153,

H764
Sulcirhynchia, H6I9
Sulcirostra, H603
Sulcus, HI5"', H420, H448,

H523
supporting plates (of orthoids),

Hl54
supporting septum (of

hemispondylium), HI5...
supra-apical foramen, H15...

H420
supraenteric ganglion, H39
Surugathyris, H809
Svobodaina, H3...0
Svobodiana, H340
Swantonia, H864
symbolothyridid (pedicle

opening), H15...
symphytium, H86, HI5"', H765
syndeltarium, H154
Syndielasma, H376
Syndielasmatidae, H375
Syntrielasma, H329
Syntrilasma, H329
Syntrophia, H53'"
Svntrophia, H534
Syntrophiidae, H231, H533
Syntrophiidina, H23I, H523,

H526
Syntrophiinae, H231, H533
Syntrophina, H530
Syntrophinella, H530
Syntrophioidea, H526
Syntrophoides, H86...
Syntrophopsidae, H231, H531
Syntrophopsis, H531
Syringopleura, H692
Syringothyris, H87, H1l6, H201,

H700
Syringothyridae, H692
Syringothyrididae, H233, H691
Syringothyridinae, H233, H692
syringothyridids, H182, H184
Syringothyrinae, H691, H692
Syringothyris, H87, H1l6, H201,

H692
syrinx, HilS, H15...

Tadschikia, H567
Taeniothaerus, H...5...
Taffia, H366, H372
Taffiidae, H230, H372
taleola (pI., taleolae), H69,

HI5"',H417, H420, H446,
H448

H925

Tanakura, H8...2
Tanerhynchia, H572
Tangkouella, H864
Tangshar.c· :1, H711
Tannuspinier, H669
Tapajotia, H... IO
Taphrodonta, H376
Taphrodontidae,H376
Taphrodontinae, H230, H376
Taphrorthis, H313
Tauromenia, H828
Taurothvris, H789
taxolophous lophophore, HlS4
techniques, H2S1
Tectarea, H...63
Tectorthis, H864
teeth, H93, H15...
teeth ridges, H15...
Tegulitera, H453
Teguliteridae, H452
Teguliferina, H203, H...53
Teguliferinidae, H231, H...52
teguliferinids, Hl77
Tegulithvrididae, H234, H801
Tegulithyris, H801
T egulithyris, H801
Tegulorhynchia, H79, H166,

H62...
Teichertina, H336
telae, HI5"', H765
Telaeoshaleria, H...03
Telistrophis, H864
TELOTREMATA, H216
TELOTREMATA IMPUNC-

TATA,H220
TELOTREMATA PUNCTATA,

H220
Tenticospirifer, H704
Teretelasma, H386
Terebratalia, H2S, H82, H211,

H838
terebrataliiform growth stage

(ofloop),HI5"',H819
Terebrataliopsis, H838
Terebratella, H34, H45, H54,

HSS, HI04, H8...7
Terebratellacea, H227, H234,

H818, H819, H830
terebratellaceans, H 186
Terebratellidae, H234, H830,

H8...7
TEREBRATELLIDINA, H234,

H730, H762, H816, H821
terebratelliform growth stage

(ofloop),HIS...,H819
Terebratellinae, H234, H8...7
Terebratula, H99, HlS7, H225,

H762, H775
Terebratulacea, H219, H227,

H234, H729, H730, H773
Terebratularius, H816
terebratulid (posterior margin),

H154
terebratulid stage (of folding),

HlS4
TEREBRATULIDA, Hl80,

Hl84, H190, H220, H22S,
H227, H233, H728, H729,
H730
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H926

Terebratulidae, H234, H773
TEREBRATULIDlNA, H227,

H234, H730, H754, H762,
H768

Terebratulier, H8l6
terebratuliform (loop), H154
Terebratulina, HlO, H12, H45,

H54, H8l, H86, H99, HllO,
H159, H185, H200, H204,
H211, H809

Terebratulinae, H234, H773,
H807

terebratuliniform (loop), H154
Terebratuloidea, H592
Terebratulopsis, H602
Terebrirostra, H187, H856
Terrakea, H503
TESTICARDINES, H297
Tetracamera, H588
Tetracameridae, H232, H588
Tetracamerinae, H588
Tetractinella, H182, H204, H666
Tetralobula, H530
Tetralobulidae, H231, H530
Tetraodontella, H376
Tetraphalerella, H384
Tetrarhynchia, H611
Tetrarhynchiinae, H232, H611
Tetratomia, H597
Thaerodonta, H381
Thaumotrophia, H531
Thecedea, H859
Thecidaea, H859
Thecidea, H859
Thecideacea, H203, H234, H858
thecideaceans, H197
Thecideidae, H234, H858, H859
THECIDEIDlNA, H187, H226,

H234, H857
Thecidella, H858
Thecidellella, H858
Thecidellina, H37, H206, H858
Thecidellinidae, H234, H858
THECIDEOIDEA, H858
Thecideum, H859
Thecidiopsis, H189, H862
Thecidium, H859
Thecocyrtella, H188, H679
Thecospira, H166, H176, H222,

H362, H364, H366, H412
Thecospirella, H864
Thecospiridae, H230, H412
Theodossia, H696
Theodossiinae, H696
thickness, H154, H442
Thiemella, H343
Thomasaria, H711
Thomasella, H476
Thomasella, H471
Thomasia, H471
Thomasina, H270, H471
THOMSON, H2l8, H763, H820
Thomsonia, H835
Thomsonica, H623
Thurmannella, H609
Thysanotos, H266
Thysanotus, H266
tichorhinum. Hl15, H154
Timorina, H185, H759

Brachiopoda

Tingella, H7l9
Tisimania, H835
Titanambonites, H132, H375
Titanaria, H120, Hl77, H439,

H508
Tolmatchoffia, H497
TOKUYAMA, H763
Tomasina, H270
Tomasina, H270
Tomilia, H492, H905
Tomiopsis, H727
Tomiproductus, H492, H905
tongue, H154
tonofibrils, H26, HllO
Toquimia, H372
Tornquistia, H428
Torynechinae, H232, H631
Torynechus, H631
Torynelasma, H110, H279
Torynelasmatinae, Hl72, H279
torynidium, H123, H154
Torynifer, H724
track, Hl54
trail, H63, H154, H448
transmedian muscles, H154
transmuscle septa, H154
transverse band, Hl04, H154,

H767
transverse delthyrial plate, H154
transverse plate, H154
transverse plate (of

spiriferoids), H154
Trematidae, H229, H283
trematids, H 173
Trematis, H283
Trematobolos, H293
Trematobolus, H127, Hl72,

H22l, H293
Trematorthis, H311
Trematospira, H652
TRETENTERATA, H2l5, H260
Triadispira, H721
Triadithyris, H789, H905
Triathyris, H663
Trichorhynchia, H619
Trichothyris, H789
Trichothyris, H789
Trifidarcula, H845
Trifidorostellum, H577
Trigeria, H649
Trigonella, H823
Trigonellina, H841
Trigonellininae, H234, H841
Trigonirhynchella, H608
Trigonirhynchia, H559
Trigonirhynchia, H559, H608
Trigonirhynchiidae, H232, H559
Trigonithyris, H807
Trigonoglossa, H263
Trigonoseminae, H234, H851
Trigonosemus, H852
Trigonotreta, H706
Trigorima, H864
Trigrammaria, H384
Trimerella, H126, H274
Trimerellacea, H228, H273
trimerellaceans, H174
Trimerellidae, H228, H273,

H274

Trimurus, H547
Triplecella, H645
Triplecia, H358
Tripleciinae, H358
Triplesia, H358
Triplesiacea, H225, H230, H358
TRIPLESIIDA, H220, H356
Triplesiidae, H230, H358
TRIPLESIIDlNA, H230, H355,

H356
Triplesiinae, H358
TRIPLESIOIDEA, H355
Tritoechia, H346, H349
Tritoechiidae, H348
trocholophe, H34, H154, H206
trocholophous, H36, H154
trocholophus, H154
Tropidoleptidae, H229, H345
Tropidolepdnae, H345
Tropidoleptus, Hl05, H166,

H222, H346
Tropidothyris, H327
Tropiorhynchia, H6l4
TROPOCONATA, H222
tropoconate, H154
trough, H154
Truncalosia, H451
Trunculites, H864
Tschernyschewia, H461
Tschernyschewiella, H490
Tschernyschewiidae, H23l, H461
Tubaria, H482
tubercle, H154
Tubithyris, H791
Tubithyris, H79l
Tufoleptina, H378
Tulcumbella, H434, H905
Tulipina, H841
Tunaria, H269
Tunarites, H269
turbidity, H212
Turkmenithyris, H791
Tuvaella, H327
Tuvaellidae, H229, H327
Tyloplecta, H497
Tylothyris, H687
Tylotoma, H714
tyrosine, H162
Tyrothyris, H643

Uchtospirifer, H700
Ukoa, H222, H372
ULRICH & COOPER, H2l9, H525
ultrasonic tanks, H252
umbo, H6l, H154, H44l, H448
umbonal anl!le, H154
umbonal blade, H154
umbonal chambers, H154
umbonal muscle, H27, H154
umbonal slopes, H155, H448
Uncinella, H654
Uncinulidae, H18l, H232, H563
Uneinulina, H559
Uncinulinae, H222, H563
Uncinuloides, H63l
Uncinulus, H133, H18l, H204,

H563
Uncinunellina, H566
Uncites, H209, H649
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Uncitidae, H233, H649
Uncitinae, H649
Undaria, H503
Undiferina, H262, H277
Undisoirifer, H721
Ungula, H263
Ungulites, H263
uniplicate (foldinp-), HI55
uniplication, H764
uniseptum, HI55
Unispirifer, H706
unisulcate, HI55
unpaired median muscle scar,

HI55
Uralella, H792
Uralia, H5I8
Uralina, H5I8
Uralospirifer, H681
Urella, H696
Urushtenia, H458

Vagrania, H637
Valcourea, H165, H32I
Valdil,iathyridae, H289
Valdiviathyrididae, H289
Valdiviathyris, H29I
valene, HI63
Vandergrachtella, H696
I'arix, HI55
vascula, HI55
vascula antemyaria, HI55
vascula arcuata, HI55
vascula cardinalia, Hl30, HI55
vascula eruralia, HI55
vascula dentalia, Hl30, HI55
vascula genitalia, H25, H130,

HI55
vascula intermvaria, HI55
vascula lateralia, Hl34, HI55
vascula media, H25, HBO,

HI55
vascula media exteriora, HI55
vascula media interiora, HI55
vascula myaria, HBO, HI55
vascula myaria exteriora, HI55
vascula myaria ventri, HI55
vascula spondyliaria, HI55
vascula terminalia, HI55
vascular markings, HI55, HI65,

H444
vascular sinus, HI55
I'ascular trunks, HI55
Velciella, H864
Vellamo, H352
Venezuelia, H864
venter, H155, H441, H448
ventral, HI55
ventral adjustor muscles, HllO,

HI55
ventral adminiculum, HI55
ventral dental socket, HI55
ventral process, HI55
ventral valve, HI55
ventrally biplicate (folding),

HI55
ventribiconvex, HI55
Verkhotomia, H692

Index

Vermiculothecidea, H206, H862
vermiform spines, H442
Verneuilia, H727
vertical plate (of centronella-

ceans), HI55
vertical zone, H82, HI55
vestibule, HI55
Victorithyris, H855
Vincia, H518
Vindhyanella, H864
Virbium, H864
virgate, HI55
Virgiana, H545
Virgianidae, H232, H544
Viruella, H379
visceral area, HI55
visceral cavity, HI55, H448
visceral disc, HI55, H444, H448
visceral foramen, HI55
Vitulina, H675
Vltavothyris, H744
Volborthia, H295

WAAGEN, H215, H328, H516
Waagenia, H349
Waagenites, H433
Waagenoconcha, H488
Waagenoconchinae, H23I, H488
Waagenopora, H518
Waiparia, H855
Waisiuthyrina, H807
WALCOTT, H2I7
Walcottina, H295
Waldheimia, H762, H849
Waldheimiathyris, H837
Walkeria, H828
Waltonia, H849
Warrenella, H721
WATSON, H5I5
Wattonithyris, H792
Wattsella, H333
Wattsellidae, H333
Weldonithyris, H792
Wellerella, H590
Wellerella group, H232, H590
Wellerellidae, H232, H589,

H605
Wellerellinae, H232, H590,

H605
Welleria, H588, H687
Werriea, H409
Westonia, H268
Whidbornella, H467
Whitfieldella, H658
Whitfieldia, H656
Whitspakia, H758
width, HI55, H442
WILLIAMS, H188, H223, H224,

H368, H5I6
WILLIAMS & WRIGHT, H737
Wilsonella, H562, H567
Wilsoniella, H562
Wimanella, HI78, H308
Winterfeldia, H649
WISNIEWSKA, H598, H599, H602
Wittenburgella, H772
Woroboviella, H828

H927

Worthenella, H490
Wyatkina, H454
Wyella, H55I
Wyndhamia, H452
Wynnia, H864

Xenambonites, H381
Xenambonitinae, H230, H381
Xenelasma, H534
Xenelasmatinae, H23I, H534
xenidium, HI55
Xenomaninia, H721
Xenorthis, H307
Xenosteges, H455

Yabeithyris, H843
Yakovlevia, H506
Yangtzeella, H531
Yanishewskiella, H589
¥atsengina, H707
YATSU, H46, H22I
¥avorskiella, H696
Yeosinella, H864
Y[[era, H381
Yochelsonia, H758
Yorkia, H297
Yorkiidae. H229, H297
YOUNG, H446
¥rctospirifer, H699
Yunnanella, H585
¥unnanella, H586
Yunnanellidae, H232, H585
¥unnanellina, H585

Zdimir, H551
Zeilleria, HI86, H762, H821
Zeilleriacea, H227, H234, H8I6,

H821
zeilleriaceans, HI86
Zeillhidh, H821
zeilleriid (loop), HI55
zeilleriid stage (of folding),

HI55
Zeileriidae, H186, H234, H821
Zeillerina, H829
Zejszneria, H637
Zellania, H856
Ziganella, H717
Zigania, H654
Zilimania, H597
Zilimia, H597
ZITTEL, H216
Zittelina, H841
Zlichorhynchus, H558
Zophostrophia, H403
Zugmayerella, H679
Zugmayeria, H769
Zugmayeridae, H768
zygidium, HI55, H443, H448
zygolophe, HI55, H207
zygolophous stage, H39, HI55
zygolophus, HI55
Zygospira, Hl02, H182, H183,

Hl84, H634
Zygospiraella, H636
Zygospirinae, H232, H634
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