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Suborder TEREBRATELLIDINA
Muir-Wood, 1955

[nom. correct. MUIR-WooOD & STEHLI, 1965, p. 730, pro suborder
Terebratelloidea MUIR-Woo0D, 1955, p. 79]

All long-looped terebratulides in which
the loop develops by a complex ontogeny

that always involves either a septal pillar or
median septum. Upper Triassic—Holocene.

ZEILLERIOIDEA

PETER G. BAKER

[University of Derby]

Superfamily ZEILLERIOIDEA
Allan, 1940

[nom. transl. Kyansep, 1961, p. 80, ex Zeilleriidae ALLAN, 1940a, p.
269]

Small to large, outline variable, biconvex,
less commonly ventribiconvex or globose,
rarely dorsiconvex or planoconvex, anterior
commissure variable, shell smooth, less com-
monly costate, or exceptionally with rugae,
umbo normally small to moderate size, rarely
massive, typically short, suberect to strongly
incurved, with well-defined, curved beak
ridges, deltidial plates conjunct, or excep-
tionally disjunct or forming symphytium,
pedicle foramen small to large, mesothyrid
to permesothyrid; pedicle collar present or
absent, shell without callus, or apical only,
thick umbonal callus rarely developed; teeth
moderate, rarely large, dental plates present,
slender to thick, unenveloped, partially en-
veloped, or completely enveloped in callus,
variably disposed, cardinal process rarely
developed (except in one family), inner
socket ridges occasionally deflected dorsally
or ventrally, outer hinge plates normally not
demarcated from inner socket ridges, ven-
trally concave or convex, crural bases and
loop given off dorsally or ventrally, or me-
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sially exceptionally, hinge plates fused, inner
hinge plates or crural plates present,
septalium present or absent, adult loop
teloform, moderate to long, slender, with no
adult connection with median septum, with
or without spines, descending branches, as-
cending branches, and transverse band typi-
cally narrow, transverse band typically poste-
rior, loop development associated with septal
pillar very early in ontogeny (except in one
family), dorsal adductor scars variable; shell
attached throughout life by pedicle emerging
through apically resorbed delthyrium. Lower
Triassic (Induan)—Holocene.

Family ZEILLERIIDAE Allan, 1940

[nom. correct. ALLAN, 1940a, p. 269, pro Zeilléridés RoLLIER, 1915,
p. 14]

Small to medium size, rarely larger, shell
smooth, exceptionally with costae developed
anteriorly or rugate or capillate; umbo nor-
mally moderate size, with angular beak
ridges, deltidial plates normally conjunct,
pedicle foramen typically small, commonly
telate; pedicle collar commonly developed,
thick umbonal callus developed exception-
ally; teeth large exceptionally, dental plates
typically short, straight, ventrally divergent;
outer hinge plates demarcated exceptionally,
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commonly convex ventrally, crural plates
typically forming shallow, broadly V-shaped
septalium, supported by a low, bladelike,
short to moderate median septum, transverse
band of loop typically posterior, loop rarely
smooth, spines normally numerous on de-
scending branches, rarely forming anterior
fringe, rarely occurring on both descending
and ascending branches, loop development
associated with seprtal pillar very early in
ontogeny (in some genera). [Authorship and
date of this family would be ROLLIER, 1915,
if generally accepted by paleontologists
(ICZN, 1999, Code, Art. 11, c, iii) but
ALLAN, 1940a has come to be recognized in-
stead.] Lower Triassic (Induan)—Holocene.

Subfamily ZEILLERIINAE
Allan, 1940

[nom. transl. BAKER, herein, ex Zeilleriidae ALLAN, 1940a, p. 269]

Large exceptionally, outline commonly
subpentagonal or variant, valves commonly
lobate, bilobate, or quadrilobate, biconvex,
less commonly ventribiconvex or globose,
anterior commissure typically rectimar-
ginate, commonly unisulcate, umbo long ex-
ceptionally, typically with persistent beak
ridges, extended exceptionally, deltidial
plates, exceptionally disjunct or forming
symphytium, pedicle foramen typically oval,
commonly telate; dental plates unenveloped,
or enveloped exceptionally, relatively strong,
commonly long; cardinal process absent, or
exceptionally represented by callus lobe, cru-
ral bases given off dorsally, septalium occa-
sionally U- or W-shaped, occasionally deep,
median septum commonly triangular, rarely
acutely triangular, rarely long, transverse
band of loop occasionally broad, with poste-
rior projections. Lower Triassic (Induan)—
Upper Jurassic (Kimmeridgian), Lower Creta-
ceous (?Berriasian—?Hauterivian).

Zeilleria BayLg, 1878, expl. pl. 9 (no page number)
[*Terebratula cornuta J. de C. SOWERBY, 1824 in
1823-1825, p. 66; SD DouviLLE, 1879, p. 275]
[=Columellithyris TCHORSZHEVSKY & RaDULOVIC,
1984, p. 164 (type, C. novoselica TCHORSZHEVSKY &
RapuLovic, 1984, p. 165, OD); Sinusella Sucic-
ProTIC, 1985, p. 26 (type, S. laskarevi, OD)]. Small
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to large, subpentagonal, bilobate or quadrilobate
outline, biconvex, becoming anteriorly lobate with
no posterior dorsal sulcation, umbo suberect to
much incurved, beak ridges clearly delimiting
palintropes, foramen permesothyrid, commonly
telate; pedicle collar absent, dental plates strong,
slightly inwardly concave, ventrally divergent; car-
dinal process exceptionally represented by callus
lobe, hinge plates ventrally deflected and convex
ventrally in section, septalium broadly U-shaped,
commonly with anterior median groove, median
septum triangular in cross section, extending about
0.3 valve length, loop almost reaching anterior,
with spinose, descending branches, connection be-
tween anterior of loop and septal pillar early in
ontogeny; dorsal adductor scars subcircular. [Dis-
tinction of Columellithyris, based on the absence of
inner hinge plates and the unresorbed remnant of a
septal pillar, cannot be sustained, as a septalium is
clearly present and a septal pillar remnant is present
in the ontogeny of Zeilleria. Distinction based on
three specimens and resting solely on the presence
of a shallow sulcus in the anterior half of the ven-
tral valve is not valid; Sinusella is therefore regarded
as a synonym of Zeilleria.] ? Upper Triassic, Lower Ju-
rassic—Middle Jurassic: Europe (or cosmopolitan),
Lower Jurassic. F1G. 1439,1a-d. *Z. cornuta (J.
de C. Sowersy), middle Lias, Somerset, England;
a—c, dorsal, lateral, anterior views; 4, internal mold
showing adductor scars, x1.3 (Muir-Wood,
1965b). FiG. 1439,1e. Z. quadrifida (VALEN-
CIENNES in LAMARCK), middle Lias, France; dorsal
view showing quadrilobation, x0.7 (Muir-Wood,
1965b). F1G. 1439, 1f~uu. Z. leckenbyi (DaviD-
SON ex WALKER MS), lower Aalenian, Gloucester-
shire, England; £ dorsal valve interior, reconstruc-
tion, x1.3 (Baker, 1972); g—aa, serial transverse
sections, early juvenile shell, 0.15, 0.36, 0.45, 0.54,
0.69, 0.75, 0.87, 0.99, 1.20, 1.29, 1.59, 1.74, 1.80,
1.86, 1.92, 2.04, 2.07, 2.10, 2.46, 2.79, 3.12 mm
from umbo, x4; bb—uu, serial transverse sections,
adult shell 1.4, 2.8, 3.5, 4.2,4.9,5.6,7.0,7.7,9.1,
9.8,11.2,11.9, 12.6, 15.4, 16.1, 16.8, 19.6, 20.3,
21.0, 21.7 mm from umbo, x0.65 (adapted from
Baker, 1972).

Ajukuzella OVTSHARENKO, 1983b, p. 165-166 [*4.
ajukuzensis OVTSHARENKO, 1983b, p. 166; OD].
Rounded-square or rounded-pentagonal in outline,
strongly ventribiconvex, anterior commissure
rectimarginate or incipiently uniplicate, umbo
small, suberect, with short, subangular beak ridges,
foramen permesothyrid; poorly developed pedicle
collar occasionally present; outer hinge plates very
narrow, deflected ventrally, septalium broadly U-
shaped with crural plates curved ventrally to form
low, median ridge, median septum triangular in
cross section, extending about 0.3 valve length, cru-
ral processes long, arched, loop relatively short,
barely extending 0.4 valve length. Middle Jurassic:
Tadzhikistan, Pamirs. Fic. 1440,4a—c. *A.
ajukuzgensis, Tadzhikistan; dorsal, lateral, anterior
views, x1 (new).
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Antiptychina Zi11TEL, 1880, p. 704 [*Terebratula

bivallata DEsSLONGCHAMPS, 1860, p. 20 (p. 7 of
separate); SD EUDEs-DESLONGCHAMPS, 1884, p.
268]. Small, oblong-pentagonal to quadrilobate in
outline, flatly biconvex, ventral valve carinate with
median sulcus, dorsal valve sulcate with median
fold, anterior commissure biplicate, umbo fine ta-
pering, suberect with long, angular beak ridges ex-
tending to anterolateral margin, foramen elliptical,
possibly epithyrid; cardinal process represented by
small callus knob, septalium possibly broadly U-
shaped, median septum long, bladelike or acutely
triangular in cross section, extending for almost
0.75 valve length, loop with long spines on both as-
cending and descending branches, broad transverse
band with two lateral, posteriorly projecting carinae
separated from median lobe by deep concavity.
[Cretaceous record relates to unnamed terebratulid
homeomorph.] Middle Jurassic (Bajocian)-Upper
Jurassic (Oxfordian): France, Germany, Czech Re-
public, Slovakia, Austria, Bajocian. FiG.
1440,1a—f *A. bivallata (DESLONGCHAMPS), upper
Bajocian, France; a—d, dorsal, lateral, anterior, ven-
tral views, x2; ¢, breached shell showing lateral view
of loop, x3; f, dorsal valve interior, x2.5 (Muir-
Wood, 1965b).

Aulacothyris DouviLLE, 1879, p. 277 [*Terebratula

resupinata J. SOVERBY, 1816 in 1815-1818, p. 116;
OD]. Subpentagonal in outline, strongly ventri-
biconvex or concavocarinate to planoconvex, ante-
rior commissure normally unisulcate, umbo small,
flattened, incurved with palintrope strongly demar-
cated, pedicle foramen permesothyrid, commonly
telate, interior of shell commonly with much callus
thickening; pedicle collar not observed, dental
plates angled, subparallel to ventrally convergent;
hinge plates convex ventrally, not clearly demar-
cated from inner socket ridges, septalium rounded
V-shaped, median septum moderately high, trian-
gular in cross section, about 0.5 valve length, con-
nection between anterior of loop and septal pillar
early in ontogeny, dorsal adductor scars elongate-
oval, anterior scars about half size of posterior scars.
?Triassic, Lower Jurassic (lower Pliensbachian)—
Middle Jurassic (Aalenian), ?Upper Jurassic: Europe,
2cosmopolitan. Fic. 1440,2a—d. *A. resupinata
(J. SowERBY), Pliensbachian, Somerset, England;
dorsal, lateral, anterior views, dorsal valve interior
mold showing adductor scars, x1.3 (Muir-Wood,
1965b).

Bakonyithyris VORrOs, 1983, p. 22 [*Waldheimia

pedemontana PARONA, 1893, p. 49; OD]. Small,
subpentagonal to rounded outline, anterior com-
missure unisulcate, umbo small, incurved, pedicle
foramen very small, mesothyrid, deltidial plates dis-
junct, dental plates long, parallel; crural processes
incurved, septalium deep, V-shaped, median sep-
tum acutely triangular in cross section, extending
barely 0.25 valve length, loop moderate, descending
branches slender, ascending branches expanded,
uniting with transverse band to form hoodlike
structure, anterior of loop with fringe of short
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spines. Lower Jurassic (Sinemurian—Pliensbachian):
Sicily, Apennines, southern Alps, West Carpathians,
Hungary, Crimea, Sinemurian. F1G. 1440,5a—u.
*B. pedemontana (PArRONA), Pliensbachian,
Ibex Zone, Bakony Mountains, Kericser, Hungary;
a—c, dorsal, lateral, anterior views, x2 (Voros,
1983); d, dorsal valve interior reconstruction, x3.5;
e—u, serial transverse sections, 0.3, 0.5, 0.7, 0.85,
1.0, 1.2, 1.5, 1.7, 2.1, 2.5, 2.7, 2.8, 3.0, 3.3, 3.7,
4.3, 4.6 mm from umbo, x2.5 (adapted from
Voros, 1983).

Bazardarella OvTsHARENKO, 1983b, p. 159-160 [*B.

bazardarensis OVTSHARENKO, 1983b, p. 160; OD].
Medium size, rounded or oval, biconvex, unevenly
bisulcate with folds distinctively developed anteri-
orly, umbo small, incurved to strongly incurved
with short, subangular beak ridges; hinge teeth
simple with small denticulum, dental plates in-
wardly concave, becoming ventrally convergent;
outer hinge plates broad, ventrally convex, dorsally
deflected, crural plates ventrally convex, combined
effect producing septalium replaced by median
ridge for most of length and whole structure with
flattened, W-shaped section, lateral umbonal cavi-
ties with apical callus, crural processes short, diver-
gent, median septum extending almost 0.5 valve
length, excavated, as in Rugitela, to leave narrow
cardinal shelf; dorsal adductor scars rather broad,
parallel or slightly diverging. Middle Jurassic:
Tadzhikistan, Pamirs. F1G. 1439,2a—c. *B.
bazardarensis, Tadzhikistan; dorsal, lateral, anterior
views, x1 (new).

Calpella Owen & Rosg, 1997, p. 508 [*Zeilleria

aretusa D1 STEFANO, 1887, p. 93; OD]. Small,
subpentagonal in outline with maximum width in
anterior third, equally biconvex, anterior commis-
sure rectimarginate, anterior half of shell costate
with 10 to 12 costae originating from midvalve area
and radiating anteriorly, umbo short, suberect, with
subangular beak ridges clearly delimiting palin-
tropes, pedicle foramen permesothyrid, compara-
tively large; median septum prominent, extending
slightly more than 0.5 valve length, other internal
characters unknown. Lower Jurassic (Pupper Sine-
murian): Gibraltar, Sicily, Morocco. FiG.
1441,2a—c. *C. aretusa (D1 STEFANO), lower Lias,
Gibraltar; dorsal, lateral, anterior views, x1.5

(Owen & Rose, 1997).

Cincta QUENSTEDT, 1868 in 1868-1871, p. 25

[* Térebratula numismalis VALENCIENNES in LAMARCK,
1819, p. 249; SD DaLL, 1877a, p. 20] [=Cinctopsis
Sucié-Protié, 1985, p. 45 (type, C. luka, OD)].
Subcircular to pentagonal in outline, growth lines
prominent, weakly biconvex, anteriorly lobate,
umbo acute, suberect, beak ridges short, foramen
minute mesothyrid; dental plates angled, ventrally
convergent, commonly embedded in callus; hinge
plates slightly ventrally inclined, septalium rounded
V-shaped becoming deep U-shaped, median sep-
tum triangular in cross section, extending about 0.3
valve length, dorsal adductor scars elongate-oval, ta-
pering posteriorly. [The characters cited for
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distinction of Cinctopsis are trivial and fall well
within the range of characters exhibited by other
Cincta species. Cinctopsis is therefore regarded as a
synonym.] Lower Jurassic (Hettangian)-Middle Ju-
rassic (lower Bajocian): Europe (?cosmopolitan).
—Fi1G. 1439, 3a—c. *C. numismalis (VALEN-
CIENNES), Pliensbachian, France; dorsal, lateral, an-
terior views, x1.3 (Muir-Wood, 1965b). FiG.
1439,3d. C. pernumismalis BuckmaN, England; in-
ternal mold showing dorsal adductor scars and vas-
cular trunks, x1 (Muir-Wood, 1965b).

Digonella MUIR-WooD, 1934, p. 550 [* Terebratula
digona J. SOWERBY, 1815 in 18121815, p. 217;
OD]. Elongate to sac shaped in outline, greatest
width anteriorly with development of angular cari-
nae, concavocarinate posteriorly, becoming bicon-
vex, umbo flattened, suberect with short beak
ridges, foramen mesothyrid or permesothyrid,
telate; pedicle collar with septum, dental plates
slender, subparallel; hinge plates demarcated from
inner socket ridges, slightly concave ventrally,
septalium open V-shape, becoming almost flat with
median groove anteriorly, median septum bladelike,
slightly more than 0.5 valve length, loop with nu-
merous long spines, transverse band with posteri-
orly projecting carinae; dorsal adductor scars linear,
adjacent to septum. Middle Jurassic (Bathonian):
England, France. Fi6. 1441,5a—ll. *D. digona
(J. SowEeRrBY), Great Oolite Series, southern En-
gland; a—c, dorsal, lateral, anterior views, x2; 4,
dorsal valve interior mold showing adductor scars,
x1 (Muir-Wood, 1965b); ¢, dorsal valve interior, re-
construction, x1.5 (Muir-Wood, 1934); f~//, serial
transverse sections, 1.0, 1.2, 1.3, 1.4, 1.6, 1.9. 2.9,
3.3,3.7,3.8,3.9, 4.0, 4.2, 4.3, 4.5, 4.6, 4.7, 4.8,
5.0,5.1,5.3,5.4,5.5, 6.1, 6.3, 6.5, 6.7, 6.8, 6.9,
7.3,7.5,7.7,7.9 mm from umbo, x1.25 (adapted
from Muir-Wood, 1934).

Eoantiptychia Xu & Liu, 1983b, p. 97 [*Antiptychia
pentagona YANG & YIN in YANG & others, 1962, p.
122; OD]. Small, pentagonal in outline, unequally
biconvex, anterior commissure unisulcate initially,
becoming biplicate, umbo erect or slightly
incurved, palintropes small, foramen mesothyrid;
pedicle collar present; inner socket ridges well de-
veloped, hinge plates narrow, crural processes high,
crural plates convex distally, giving septalium open
V-shape posteriorly, becoming deep, truncated V-
shape anteriorly, median septum broadly triangular
in cross section, approximately 0.3 valve length,
loop descending branches slender, ascending ele-
ments unknown. Middle Triassic: China (Qinghai
Province, Junzihe Formation). F1G. 1442, 1a—.
*E. pentagona (YANG & YIN), South Dajialian Mem-
ber, southern Qilian Mountains; dorsal, lateral, an-
terior, ventral, posterior views, x1 (Xu & Liu,
1983b).

Fimbriothyris EUDES-DESLONGCHAMPS, 1884, p. 273
[*Terebratula guerangeri DESLONGCHAMPS, 1856a, p.
304; OD]. Subpentagonal in outline and laterally
compressed, equally biconvex, without median fold
or sulcus, umbo suberect, with long, subangular
beak ridges delimiting narrow palintropes, foramen
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permesothyrid, telate, symphytium narrow, anterior
half of shell costate medianly, costae simple,
subparallel, rare on lateral slopes; dental plates long,
slender, subparallel; inner socket ridges and hinge
plates convex ventrally, septalium deep posteriorly,
becoming broad, shallow, U-shaped, septalial plates
incompletely fused, leaving small cavity below
septalium, median septum bladelike, becoming
acutely triangular in cross section anteriorly, ex-
tending only about 0.3 of valve length. Lower Juras-
sic (upper Pliensbachian): Europe, ?Morocco.
FiG. 1441,1a—d. *E guerangeri (DESLONGCHAMPS),
Sarthe, France; dorsal, lateral, anterior, ventral
views, x1 (Muir-Wood, 1965b).

Irenothyris PojARISKAJA, 1966, p. 27 [*Zeilleria
guldaraensis MOISSEEV, 1944, p. 60; OD]. Medium
size, subpentagonal, subtrigonal or rounded in out-
line, globose, becoming anteriorly lobate or
metacarinate, anterior commissure rectimarginate,
umbo acute, strongly incurved, beak ridges
rounded, foramen mesothyrid to epithyrid; pedicle
collar present, hinge teeth short, thick, with weakly
developed denticulum; dental plates slender; outer
hinge plates ventrally concave in juveniles, forming
troughlike structure but in adults almost planar due
to secondary thickening combined with ventrally
convex crural plates to form T-shaped septalium
unsupported anteriorly as in Rugitela, median sep-
tum thin, high, extending about 0.5 valve length,
loop long, ascending elements relatively wide, dor-
sal adductor scars elongate, pyriform, close to sep-
tum; mantle canals parallel. Upper Jurassic: Russia,
western  Europe. Fic. 1440,3a—c. *I.
guldaraensis (Mo1sseev), Gusapski region, River
Guldara, Russia; 2—b, dorsal, lateral views, x1
(Moisseev, 1944); ¢, dorsal valve interior, recon-
struction, x1.5 (Pojariskaja, 1966).

Keratothyris TULUWEIT, 1965, p. 76 [*Tercbratula cor
LaMARCK, 1819, p. 249; OD] [=Spinulothyris
ANTOSTSCHENKO, 1973, p. 112 (type, S. patilensis
ANTOSTSCHENKO, 1973, p. 113, OD)]. Small,
subpentagonal to incipiently bilobate in outline,
biconvex to slightly globose, anterior commissure
paraplicate to rectimarginate or weakly unisulcate,
lobate, umbo broad, erect to incurved, with clearly
delimited palintropes, foramen mesothyrid, com-
monly telate; inner socket ridges dorsally deflected,
septalium open V-shaped, becoming U-shaped an-
teriorly, median septum moderately high, lateral
umbonal cavities with thick apical callus, connec-
tion between anterior of loop and septal pillar early
in ontogeny. [External and internal similarity of
Spinulothyris to Keratothyris, together with coinci-
dent distribution and loss of all comparative mate-
rial of Spinulothyris, renders Spinulothyris insepa-
rable from Keratothyris.] Lower Jurassic
(Sinemurian—Toarcian): France, Switzerland,
Sinemurian; Crimea, Caucasus, Yugoslav Carpatho-
Balkan arch, western Europe, Pliensbachian; Ger-
many, France, Toarcian. Fic. 1441,4a—c. *K. cor
(LAMARCK), Pliensbachian, Echte, northwestern
Germany; dorsal, lateral, anterior views, x1

(Tuluweit, 1965).
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Kolymithyris Dacys, 1965, p. 148 [*Zeilleria

kolymensis MoISSEEV, 1937, p. 3; OD]. Medium
size, oval in outline, umbo short, incurved, pedicle
foramen minute, mesothyrid; pedicle collar absent,
dental plates angled, slightly ventrally divergent,
enveloped in thick umbonal callus; cardinal process
massive callus structure, undivided, projecting into
delthyrial cavity, anteriorly fused with inner socket
ridges, outer hinge plates, and crural plates, internal
structures much obscured by umbonal callus but in
section, inner socket ridges deflected ventrally,
septalium V-shaped, median septum low, triangular,
extending about 0.25 valve length, loop long, with-
out spines, transverse band with laterally projecting
carinae. Upper Triassic (Carnian—Norian): north-
eastern Siberia; !New Zealand, Norian. FiG.
1443,1a—bb. *K. kolymensis (Mo1sseev), Norian,
Kolyma River Basin, northeastern Siberia; 24—, dor-
sal, anterior, ventral views, x1 (Dagys, 1965); d—bb,
serial transverse sections, 0.2, 0.7, 1.0, 1.3, 1.7, 2.0,
2.3, 2.6, 2.8, 3.0, 3.2, 3.4, 3.6, 3.8, 4.1, 4.8, 5.3,
6.1, 7.0, 7.8, 9.0, 9.4, 10.3, 12.2, 17.0 mm from
umbo, x1.25 (adapted from Dagys, 1965).

Kuntella OVTSHARENKO, 1991, p. 112 [*K. kuntensis;

OD]. Small to medium size, subpentagonal to elon-
gate pentagonal in outline, anterior commissure
rectimarginate to incipiently uniplicate, umbo
small, suberect with short, rounded-angular beak
ridges, pedicle foramen small, apparently round,
apparently permesothyrid; pedicle collar not ob-
served, dental plates very short, subparallel to
slightly ventrally convergent; inner socket ridges
deflected dorsally, outer hinge plates flat, septalium
open U-shape initially, becoming flat anteriorly,
wholly supported by median septum except for nar-
row, anterior cardinal shelf, median septum thin,
moderately high, extending more than 0.5 valve
length, loop about 0.75 valve length, transverse
band moderately broad with posterior projections.
Middle Jurassic—Upper Jurassic: Pamir. Fig.
1443,3a—c. *K. kuntensis, Middle Jurassic; dorsal,
lateral, and anterior views, x1.5 (Ovtsharenko,

1991).

Lazella Rapurovic, 1991, p. 29 [*L. nana RapuLovic,

1991, p. 30; OD]. Small, oval, anterior commissure
rectimarginate to incipiently uniplicate, umbo rela-
tively long, erect, beak ridges clearly delimiting
palintropes, pedicle foramen round, mesothyrid,
deltidial plates disjunct, incurved; poorly developed
pedicle collar occasionally present, hinge teeth mas-
sive, dental plates slender, inner socket ridges
slightly deflected dorsally, outer hinge plates demar-
cated from inner socket ridges, septalium very shal-
low, broadly U-shaped, median septum triangular
in cross section, extending about 0.5 valve length,
excavated, as in Plesiothyris, to leave narrow, cardi-
nal shelf. Middle Jurassic (upper Bajocian—
Bathonian): Yugoslav Carpatho-Balkan arch.
FiG. 1441,3a—u. *L. nana, upper Bajocian, Laz,
Yugoslavia; a—d, dorsal, lateral, anterior, ventral
views, x1; e, dorsal valve interior, reconstruction,
x5 (Radulovié, 1991); f~u, serial transverse sections,

0.3, 1.3, 1.7, 2.0, 2.3, 2.6, 2.7, 2.9, 3.4, 4.0, 4.5,
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5.0, 6.4, 6.9, 8.2, 9.6 mm from umbo, x2 (adapted
from Radulovié, 1991).

Mycerosia COOPER, 1989, p. 117 [*M. amygdaliformis;

OD]. Small, pentagonal in outline, maximum
width in posterior third, ventribiconvex, anterior
commissure rectimarginate with slight tendency to
uniplication, umbo small, erect, with rounded-an-
gular beak ridges, foramen medium size, meso-
thyrid, slightly telate; short pedicle collar, dental
plates short; septalium flattish, with or without low
median elevation, median septum thin, high,
bladelike, slightly less than 0.5 valve length, crural
bases given off possibly dorsally, loop extending for
about four fifths of valve length, descending and
ascending branches spinose, transverse band narrow
laterally, wide ventrodorsally with short projections
extending dorsally from junction with ascending
lamellae. Middle Jurassic (?Bathonian, Callovian)—
Upper Jurassic (Kimmeridgian): *Egypt, ?Bathonian;
Saudi Arabia, Callovian. Fic. 1444,1a—d. *M.
amygdaliformis, Kimmeridgian, Hanifa Formation,
Jebel Tuwaiq, Saudi Arabia; a—c, dorsal, lateral, an-
terior views, x3; d, dorsal valve interior, showing
spinose loop, x2 (Cooper, 1989).

Obovothyris BuckmaN, 1927, p. 32 [*O. magnobovata;

OD]. Subpentagonal in outline with angular, ante-
rolateral carinae, sulcocarinate posteriorly, becom-
ing biconvex, umbo suberect to incurved, with
short, subangular beak ridges, pedicle foramen
permesothyrid; pedicle collar with stout septum;
septalium very shallow, flatly undulating, median
septum bladelike, slightly more than 0.5 valve
length; dorsal adductor scars elongate-oval, tapering
posteriorly. Middle Jurassic (Bathonian): England,
France. FiG. 1445,1a—e. *O. magnobovata,
Lower Cornbrash, England; @—¢, dorsal, lateral, an-
terior views; d, interior mold showing dorsal adduc-
tor scars, x1.3 (Muir-Wood, 1965b); ¢, dorsal valve
interior, reconstruction, x1 (Muir-Wood, 1934).

Parathyridina SCHUCHERT & LEVENE, 1929b, p. 121,

nom. nov. pro Parathyris DOUVILLE, 1916, p. 35, non
HUBNER, 1816 [*Parathyris plicatoides DOUVILLE,
1916, p. 36; OD]. Small to medium size, shell
equally biconvex to globose without prominent fold
or sulcus, anterior commissure uniplicate with su-
perimposed, alternating costation, costae few,
broad, near anterior margin only; umbo short,
suberect, with obscure beak ridges, foramen possi-
bly permesothyrid, symphytium narrow, median
septum prominent, clearly visible on partially worn
shells, other internal characters unknown. [The
presence of a strong median septum is regarded as
strong evidence that Parathyridina is a zeilleriid re-
sembling the Liassic Fimbriothyris.]| Middle Jurassic
(Bajocian): Egypt, Sinai Peninsula. FiG.
1443,2a—b. *P. plicatoides (DouviLLE), Egypt; dor-

sal, anterior views, x1 (Muir-Wood, 1965a).

Periallus HOOVER, 1979, p. 17 [*P woodsidensis; OD].

Small, pyriform in outline, unequally biconvex,
anterior commissure rectimarginate to uniplicate or
paraplicate, umbo broad, suberect with prominent
beak ridges, pedicle foramen large, mesothyrid,
deltidial plates disjunct; pedicle collar clearly devel-
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FiG. 1442. Zeilleriidae (p. 2169-2176).

oped, dental plates subparallel, hinge teeth well
developed, ventral muscle scars elongate-triangular;
hinge plates narrow, flat, arising at about midheight
of inner socket ridges, crural bases possibly given off
mesially in some specimens, crural plates variably
disposed from vertical, joining valve floor, to
dorsomesially directed, forming small acute
septalium, median septum bladelike, approximately
0.5 valve length, loop moderate, commonly 0.6
valve length, dorsal surface of descending branches,
profusely spinose, no trace of septal pillar involve-
ment in loop development in specimens only 2.00
mm long. Lower Triassic (Induan—Olenekian): USA
(southeastern Idaho). Fic. 1443,6a—g. *P.
woodsidensis, Woodside Formation, Bear Lake; a—c,
dorsal, lateral, anterior views, x3; d, fragment of ar-
ticulated valves showing pedicle collar, strong den-
tal plates, and median septum, x8; ¢, dorsal valve,
anteroventral view showing individual in which
septalial plates do not contact median septum; f;
dorsal valve interior showing form of septalium

© 2009 University of Kansas Paleontological Institute

developed; g dorsal valve interior showing spinose
descending branch of loop and portion of ascend-
ing branch, x6 (Hoover, 1979).

Pirotella SuCI¢-PrOTIC, 1985, p. 22 [*P petkovici;
OD]. Large, elongate oval to subpentagonal in out-
line, anterior commissure commonly undulating,
umbo slightly incurved, with short, rounded, angu-
lar beak ridges, pedicle foramen round, small to
moderate, permesothyrid; dental plates slightly in-
wardly concave, slightly ventrally divergent; median
septum triangular in cross section, extending about
0.3 valve length, loop transverse band narrow to
moderate. Lower Jurassic (upper Pliensbachian):
Yugoslav Carpatho-Balkanids. FiG. 1445,2a.
*P petkovici, Stara Planina, Senokos, Serbia; a—d,
dorsal, lateral, anterior, ventral views, x1; ¢, dorsal
valve interior, reconstruction, x1.2 (Sucié-Protié,
1985).

Plesiothyris DouviLLE, 1879, p. 275 [*Terebratula
(Waldheimia) verneuili EUDES-DESLONGCHAMPS,
1864, p. 268; OD] [=Rhomboidella Su¢iC-PrOTIC,
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1985, p. 30 (type, R. rhombica, OD)]. Medium
size, pentagonal in outline, moderately biconvex,
anteriorly bilobate or quadrilobate, anterior com-
missure rectimarginate or sulciplicate, umbo
suberect to incurved, beak ridges long, sharply de-
marcating palintropes, pedicle foramen commonly
telate, permesothyrid, symphytium short; dental
plates long, subparallel; hinge plates flat in section,
septalium V-shaped, becoming broad, open, U-
shape anteriorly, median septum acutely triangular
in cross section, extending about 0.3 valve length,
excavated beneath anterior of septalium to leave
narrow cardinal shelf, loop almost reaching ante-
rior; dorsal adductor scars linear, apparently similar
to Digonella. [Distinction of Rhomboidella is based
on only four specimens; its small size and close ap-
proximation to the morphology of a juvenile
Plesiothyris, together with the form of the median
septum and similarity of the septalium to the early-
formed septalium and immature loop of Plesiothyris
is considered to render Rhomboidella synonymous.]
Lower Jurassic: Spain, France, Yugoslavia. FiG.
1444,4a—e. *P. verneuili (EUDES-DESLONGCHAMPS),
upper Pliensbachian; 4, dorsal view, Spain; 4, ante-
rior view, adult specimen, Spain; ¢—, dorsal, lateral
view, Spain; e, anterior view, immature specimen,
Spain, x1 (Muir-Wood, 1965b).——FiG. 1444,4f.
P beli Sucic-Proic, Senokos, Serbia; dorsal valve
interior, reconstruction, x1.5 (Sucié-Protié, 1985).

Rugitela MUIR-WoOD, 1936, p. 121 [*Terebratula

bullata ]. de. C. SOWERBY, 1823 in 1823-1825, p.
49; OD] [=Russiella MAKRIDIN, 1964, p. 288 (type,
Terebratula royeriana D’ ORBIGNY, 1845a, p. 484)].
Medium size, elongate-oval to bilobate in outline,
sulcocarinate in early stages, becoming biconvex,
commonly globose, anterior commissure
rectimarginate, lobate, umbo suberect to incurved,
with short, subangular beak ridges, pedicle foramen
mesothyrid or permesothyrid, telate, shell surface
with concentric rugae; pedicle collar rarely ob-
served, dental plates angled, thickened by callus;
septalium replaced by callus ridge anteriorly, inner
socket ridges, hinge plates, and median callosity
forming W-shaped structure, median septum long,
high, bladelike or acutely triangular in cross section,
extending 0.7 valve length, supporting posterior
half of crural plates only, structures thickened by
umbonal callus, loop possibly without spines; dor-
sal adductor scars elongate-oval. [The characters
cited for distinction of Russiella are trivial and fall
well within the range of characters exhibited by
other Rugitela species. Separation based essentially
on the form of the median septum is not accept-
able. Russiella is therefore regarded as a synonym.]
Lower Jurassic (Toarcian)-Middle Jurassic
(Bathonian), Lower Cretaceous (?Berriasian—
?Hauterivian): England, France; Saudi Ababia,
Toarcian. FiG. 1444,5a—t. *R. bullata (J. de C.
SOWERBY), Bathonian, Fullers Earth Rock, Frome,
southern England; a—c, dorsal, lateral, anterior
views; d, longitudinal section showing loop, x1.3
(Muir-Wood, 1965b); e—t, serial transverse sections,

0.4,2.5,27,2.9,3.9,4.2,43,4.5,49,5.1,5.2,
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5.3, 5.6, 5.8, 6.1, 6.5 mm from umbo, x1.2
(adapted from Muir-Wood, 1936). FiG.
1444,5u. R. cadomensis (EUDES-DESLONGCHAMPS),
Fullers Earth Rock, Bath, southern England; dorsal
valve interior mold, showing median septum and
adductor muscle scars, x0.7 (Muir-Wood, 1965b).

Sacothyris CHING, SuN, & YE, 1979, p. 214 [*Aulaco-

thyropsis sinosa JIN & FaNG, 1977, p. 64; OD].
Rounded oblong in outline, ventribiconvex,
sulcocarinate, broadening anteriorly, anterior com-
missure unisulcate or plicosulcate, umbo incurved,
beak ridges rounded, pedicle foramen mesothyrid,
symphytium present; pedicle collar present, dental
plates slender; septalium moderately deep, median
septum very long, extending almost to anterior
margin, crural processes high, loop ascending
branches vertical, platelike, transverse band thin or
wide, arched belt. Upper Triassic: Tibet, China
(Qinghai, Sichuan, Yunnan Provinces). FiG.
1444,3a—e. *S. sinosa (JIN & FaNG), Benzilan,
Yunnan Province; dorsal, lateral, anterior, ventral,
anterior views of plicosulcate specimen, x1 (Ching,

Sun, & Ye, 1979).

Securina VOROS, 1983, p. 23 [*Waldheimia securiformis

GEMMELLARO, 1874, p. 66; OD]. Medium size,
trigonal in outline, umbo strong, incurved, beak
ridges angular in both valves, extended, reaching
anterolateral extremities of shell, demarcating well-
developed, concave planareas, pedicle foramen
mesothyrid; inner socket ridges deflected dorsally,
crura of falcifer type, septalium V-shaped, median
septum slender, loop almost reaching anterior, de-
scending branches straight, divergent, ascending
branches wide, uniting with wide, arched transverse
band, loop apparently without spines. Lower Juras-
sic (Sinemurian—Pliensbachian): Betic Cordilleras,
Saharan Atlas, Sicily, Apennines, southern Alps,
northern Limestone Alps, West Carpathians, Hun-
gary, Sinemurian. FiG. 1445,3a—r. *S.
securiformis (GEMMELLARO), Sinemurian, Bakony
Mountains, Urkut, Hungary; a—c, dorsal, lateral,
anterior views, x2 (Vorss, 1983); 4, dorsal valve
interior, reconstruction, x2.5; e—7 serial transverse
sections, 1.8, 2.2, 2.6, 3.5, 4.3, 5.6, 6.1, 6.3, 6.9,
7.4, 9.0, 10.5, 12.0, 13.0 mm from umbo, x1.5
(adapted from Vorss, 1983).

Silesiathyris BRUGGE, 1977, p. 664 [* Terebratulites

angustus VON SCHLOTHEIM, 1820, p. 285; OD].
Small, pyriform to subpentagonal in outline,
ventribiconvex or concavocarinate, dorsal valve with
persistent sulcus, widening anteriorly, anterior com-
missure unisulcate, umbo long, erect, with short,
rounded-angular beak ridges, pedicle foramen elon-
gate-oval, moderate, epithyrid; dental plates slender,
very short, inwardly concave, subparallel, concealed
by callus in apical region; hinge plates flat,
septalium wide, posterior concavity soon replaced
by median ridge, giving open W-shape anteriorly,
median septum rounded-triangular in cross section,
extending almost to anterior, loop ascending
branches wider, transverse band broad, acutely
arched posteriorly, loop apparently without spines.

lower Middle Triassic: Poland.——F1G. 1442,2a—.
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*S. angusta (VON SCHLOTHEIM), Anisian, Tarnowiec,
Gorny Slask; @—d, dorsal, lateral, anterior, ventral
views, x2.5 (Briigge, 1977); ¢, dorsal valve interior,
reconstruction, x4.25 (adapted from Briigge,
1977).

Somalitela MUIR-WoOOD, 1935, p. 140 [*S. ambalensis;
OD)]. Small, elongate-oval in outline, anterior com-
missure incipiently uniplicate, umbo flattened,
suberect with short, rounded-angular beak ridges,
pedicle foramen relatively large, permesothyrid,
telate, anterior half of shell prominently costate;
dental plates slightly inwardly concave, subparallel;
inner hinge plates slighty concave ventrally,
septalium shallow, replaced by median ridge for
most of length and whole structure with flattened,
W-shaped section, median septum acutely triangu-
lar in cross section, about 0.5 length of valve, sup-
porting hinge plates posteriorly. Upper Jurassic
(?Kimmeridgian): Somaliland.——F1G. 1443,54—c.
*S. ambalensis; dorsal, lateral, anterior views, x2
(Muir-Wood, 1965b).

Tubegatanella ProsorOVskaJA, 1968, p. 244 [*T.
repmanae PROSOROVSKAJA, 1968, p. 245; OD].
Medium size, subpentagonal in outline, strongly
ventribiconvex, anterior commissure usually
rectimarginate, umbo massive, strongly incurved,
with short, rounded-angular beak ridges, pedicle
foramen very small, permesothyrid; dental plates
slender; crural bases short, septalium flattening to
become convex anteriorly, anterior edge of crural
plates curved acutely in dorsoventral direction,
median septum high, thin, approximately 0.3 valve
length, loop spinose anteriorly. Upper Jurassic (upper
Oxfordian): Tadzhikskaya. Fic. 1442,3a-hh. *T.
repmanae, Gissar, Tian Shan; a—d, dorsal, lateral,
anterior, ventral views, x1 (Prosorovskaja, 1968); ¢,
dorsal valve interior, reconstruction, x1.2; f~hh,
serial transverse sections, 0.6, 0.8, 1.0, 3.5, 3.9, 4.4,
4.8,4.9,5.0,5.1,5.3,5.5,5.8, 6.4, 6.8,7.2, 7.8,
8.4, 9.5,9.7, 10.3, 10.8, 11.8, 12.7, 14.0, 16.7,
17.4, 17.5, 17.8 mm from umbo, x0.75 (adapted
from Prosorovskaja, 1968).

Uniptychina Aitmeras & Erwmi, 1998, p. 96 [*Wald-
heimia bihmi PARONA, 1895, p. 31; OD]. Small,
subpentagonal, becoming rounded elongate with
age, strongly ventribiconvex, anterior commissure
essentially parasulcate with median fold flattened
and sulci widely separated with complementary
folds in ventral valve masked by convexity of valve,
umbo small, suberect, beak ridges sharp, demarcat-
ing well-developed symphytium, foramen small,
circular, mesothyrid; median septum extending ap-
proximately 0.5 valve length, other internal charac-
ters unknown. Middle Jurassic (lower Bathonian):
France, England, Italy.——F1G. 1443,4a—c. *U.
boehmi (PARONA), Montchaud 2 Saint Brés, France;
dorsal, lateral, anterior views, x1 (Alméras & Elmi,
1998).

Worobievella DAGYs, 1959a, p. 33 [*W. caucasica; OD]
[=Woroboviella MuiR-WooD, 1965b, p. 828, nom.
null.]. Small, elongate-oval in outline, with shallow,
dorsal median sulcus, anterior commissure weakly
unisulcate, umbo small, incurved, pedicle foramen
minute, mesothyrid; dental plates slender, inwardly
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concave, slightly ventrally divergent; inner socket
ridges and hinge plates dorsally inclined, septalium
rounded V-shaped, median septum thin, about 0.3
valve length, loop smooth, with broad, ascending
branches, transverse band convex, only slightly pos-
terior. Upper Triassic (Norian): northwestern
Caucasus. F1G. 1444,2a—c. *W, caucasica; dor-
sal, lateral, anterior views, x1.5 (Dagys, 1959a).

Subfamily VECTELLINAE

new subfamily

[Vectellinae BAKER, herein]
[type genus, Vectella OweN, 1965, p. 51]

Small to medium size, rarely medium size
to large, biconvex, or exceptionally
ventribiconvex, dorsiconvex or planoconvex,
anterior commissure commonly folded,
umbo commonly suberect, beak ridges typi-
cally short, exceptionally extended, deltidial
plates exceptionally disjunct, pedicle fora-
men typically round, mesothyrid; dental
plates normally slender, rarely long; cardinal
process commonly represented by callus
lobe, inner socket ridges commonly
deflected ventrally or exceptionally dorsally,
crural bases given off ventrally, septalium
rarely flat or U-shaped, occasionally deep or
exceptionally very deep, median septum
commonly triangular, less commonly acutely
triangular, or long, transverse band of loop
exceptionally located anteriorly. Middle Tri-
assic—Lower Cretaceous (Albian).

Vectella OWEN, 1965, p. 51 [*Waldheimia celtica Mor-
RIS, 1854, p. 158; OD]. Elongate-oval in outline,
sulcocarinate to biconvex, anterior commissure
rectimarginate to uniplicate or unisulcate, umbo
moderate, suberect; dental plates short, ventrally
convergent, embedded in callus; cardinal process
represented by apical callus, crural bases triangular,
septalium deep, V-shaped, median septum thick,
acutely triangular in cross section. Lower Cretaceous
(upper Aptian): southern England.——FicG.
1446,1a—p. *V. celtica (Morris), Shanklin, Isle of
Wight; a—c, dorsal, lateral, anterior views, x1
(Owen, 1965); d—p, serial transverse sections. 0.8,
1.4, 1.6, 1.9, 2.4, 2.7,3.2,3.5, 3.7, 4.0, 4.2, 4.9,
5.2 mm from umbo, x1 (adapted from Owen,
1965).

Advenina SANDY, 1986a, p. 187 [*A. oweni; OD].
Small, oval, subpentagonal or subtriangular in out-
line, anterior commissure rectimarginate to
uniplicate, occasionally multiplicate, umbo erect,
beak ridges well defined, foramen medium size;
septalium V-shaped posteriorly, becoming open U-
shaped to subhorizontal anteriorly, crura stout, ex-
tending rapidly into high crural processes, median
septum high, bladelike, extending 0.5 or more of
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valve length. Lower Cretaceous (?Berriasian,
Valanginian—Aptian): France, Switzerland, Sardinia,
?Berriasian, Valanginian; Crimea, Caucasus, Geor-
gia, Kazakhstan, Valanginian—Aptian. Fic.
1446,4a—c. *A. oweni, lower Valanginian, Alpes de
Haute Provence, France; holotype, dorsal, lateral,
anterior views, BMNH BB86852, x3 (Sandy,
1986a).

Aulacothyroides DaGYs, 1965, p. 155 [*A. bulkutensis;

OD]. Small, suboval in outline, ventribiconvex,
anterior commissure unisulcate to plicosulcate,
umbo moderate size, short, erect, beak ridges
rounded, foramen large, round, permesothyrid;
pedicle collar present, dental plates short, straight,
ventrally divergent; low cardinal process probably
represented by apical callus development, outer
hinge plates not demarcated from inner socket
ridges, septalium shallow, open, V-shaped trough
filled with callus medially, minor development of
apical umbonal callus, median septum low,
bladelike, extending about 0.6 valve length, envel-
oped for much of its length by extension of crural
plates, loop long, descending and ascending
branches spinose anteriorly. Upper Triassic
(Carnian—Norian): Svalbard, northern Siberia,
Sikhote-Alin. FIG. 1446,5a—d. *A. bulkutensis,
Carnian, Rossokh River Basin, Bulkut River, north-
ern Siberia; dorsal, lateral, anterior, ventral views,

x1.5 (Dagys, 1974).

Carpatothyris SMIRNOVA, 1975a, p. 135 [*Terebratella

repanda ZEUSCHNER, 1857, p. 48-49; OD]. Large,
pyriform in outline, ventribiconvex, anterior com-
missure strongly unisulcate, both valves flattened
medianly, umbo elongate, suberect with long, angu-
lar beak ridges extending to posterolateral margin,
symphytium high; dental plates long, subparallel,
lateral umbonal cavities small; crural plates
subhorizontal, septalium poorly developed, rudi-
mentary, median septum united with hinge plates
in umbonal region only, acutely triangular in cross
section, extending about 0.8 valve length, loop
long, almost reaching anterior margin, with wide,
ascending lamellae and broad, transverse band.
Upper Jurassic (Tithonian): Poland (Carpathians),
Czech Republic. Fi6. 1447,3a—c. *C. repanda
(ZEUSCHNER), upper Tithonian, Carpathians, Po-
land; dorsal, lateral, ventral views, x1 (Smirnova,

1975a).

Cheirothyris ROLLIER, 1919, p. 338 [*Terebratula

fleuriausa D’ ORBIGNY, 1850 in 1849-1852, p. 25;
OD] [=Neotrigonella CossMaNN, 1910 in 1895—
1921, p. 74, obj., nom. nov. pro Trigonella
QUENSTEDT, 1868 in 1868-1871, p. 25, obj., non
DA CosTA, 1778, nec CONRAD, 1837, nec HEHL,
1842]. Pentangular in outline with four prominent
carinae, flatly biconvex, anterior commissure
rectimarginate, umbo suberect, broad with long
beak ridges extending to lateral margin, pedicle fo-
ramen large, incomplete, deltidial plates disjunct;
dental plates relatively thick, subparallel to slightly
ventrally divergent; inner socket ridges convex ven-
trally, septalium broad, with posterior median ridge
giving low W-shape, median septum triangular in

© 2009 University of Kansas Paleontological Institute
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cross section, extending about 0.5 valve length,
loop with low-arched, transverse band.
[Homeomorph with short loop, no septum or den-
tal plates, as well as two terebratelloid homeo-
morphs (Ismenia and Trigonellina) exist in Upper
Jurassic.] Upper Jurassic (middle Kimmeridgian—up-
per Kimmeridgian): France, Switzerland, Ger-
many. Fic. 1446,2a—c. *C. fleuriausa
(D’ORBIGNY), Germany; dorsal, lateral, anterior
views, x2 (Muir-Wood, 1965b).

Delmontanella SULSER, 1995, p. 725, nom. transl.

BAKER, herein, ex Ornithella (Delmontanella) SULSER,
1995, p. 725 [*Terebratula (Waldheimia) delmon-
tana OPPEL, 1857, p. 607; OD]. Large, elongate
oval or elongate pentagonal in outline, anterior
commissure rectimarginate, commonly carinate,
umbo small to moderate, suberect, palintropes
slightly flattened, foramen permesothyrid; dental
lamellae robust; septalium initially shallowly con-
cave, later flattened, retaining residual concavity
with some undulation anteriorly with unsupported,
anterior shelf, median septum acutely triangular,
extending slightly more than 0.5 valve length, loop
descending and ascending branches spinose, as-
cending elements relatively wide, transverse band
saddle shaped with paired, posterior projections;
connection between anterior of loop and median
septum in ontogeny. [The similarity between
Delmontanella and Ornithella as indicated by exter-
nal morphology is not confirmed internally. Impor-
tant differences in the dental lamellae, septalium,
and brachidium lead to the conclusion that
Delmontanella should be regarded as a separate ge-
nus.] Upper Jurassic (lower Oxfordian—middle
Oxfordian): Switzerland (northwestern Jura).
FiG. 1446,6a—e. *D. delmontana (OppEL), lower
middle Oxfordian, Liesberg Formation, Mont-
faucon; a—c, dorsal, lateral, posterior views, x1; d,
dorsal valve interior, prepared specimen; ¢, dorsal
valve interior, tilted lateral view, prepared specimen,

x1.8 (Sulser, 1995).

Enodithyris SMIRNOVA in SMIRNOVA & KONOVALOV,

1986, p. 79 [*E. fluens; OD]. Small, elongate-oval
or elongate-rhomboidal in outline, anterior com-
missure rectimarginate to incipiently unisulcate,
umbo suberect, with angular beak ridges; dental
plates slightly ventrally divergent; septalium V-
shaped posteriorly, acutely V-shaped anteriorly, cru-
ral bases short, inclined, crural processes widely di-
verging, median septum acutely triangular to
triangular in cross section, extending about 0.3
valve length, loop spinose. Lower Cretaceous: Russia
(Far East).——F1G. 1446,3a—c. *E. fluens; holotype,
ventral, lateral, anterior views, MGU 245/230, x1
(Smirnova, 1990a).

Epicyrta Eubnes-DesLoNGcHAMPS, 1884, p. 275

[*Terebrarula eugenii voN BUucH in DAVIDSON,
1850a, p. 72; OD]. Medium size, elongate-
subpentagonal in outline, dorsiconvex, ventral valve
depressed-convex with deep, median sulcus,
anterior commissure dorsally arched, umbo
suberect, flattened, beak ridges persistent in both
valves, ventral beak ridges delimiting flattened
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palintropes, extending almost to anterolateral mar-
gin, dorsal beak ridges more rounded, pedicle fora-
men apical, telate, shell with rarely preserved, fine
capillation; dental plates subparallel, becoming ven-
trally convergent; inner socket ridges ventrally
deflected at high angle, hinge plates keeled,
septalium deep, angular, U-shaped, median septum
bladelike, high posteriorly, low anteriorly, less than
0.5 valve length, loop spines not observed. Lower
Jurassic: Europe. FiG. 1447, ,4a—f *E. eugenii
(voN BucH), middle Lias, France; a—e, dorsal, lat-
eral, anterior, ventral, posterior views, x1; £, umbo

enlarged, x2 (Muir-Wood, 1965b).

Fletcherithyroides Dacys, 1977, p. 14 [*E gregarius

Dacys, 1977, p. 15; OD]. Medium size, oval in
outline, anterior commissure rectimarginate to in-
cipiently uniplicate, umbo small, short, suberect,
beak ridges rounded, foramen small; pedicle collar
unsupported, dental plates straight, becoming
slightly inwardly concave anteriorly, ventrally diver-
gent; cardinal process low, undivided, possibly cal-
lus lobe, inner socket ridges deflected ventrally, de-
marcated from outer hinge plates, septalium
moderately deep, broad V-shaped, median septum
low, bladelike, extending about 0.4 valve length,
loop long, spinose anteriorly. Middle Triassic: north-
eastern Siberia. FiG. 1447,2a—d. *E gregarius,
Ladinian; dorsal, lateral, anterior, ventral views, x1

(Dagys, 1977).

Gemerithyris SIBLIK, 1977, p. 203 [*Waldheimia

(Aulacothyris) supina var. hungarica BALOGH, 1940,
p. 26; OD]. Medium size, subpentagonal to elon-
gate-oblong in outline, ventribiconvex, ventral valve
sometimes carinate, strongly convex with median
sulcus, dorsal valve flatter, sulcate with median fold,
anterior commissure plicosulcate, umbo relatively
small, erect, with rounded beak ridges, pedicle col-
lar present; outer hinge plates separated from cru-
ral plates by massive crural bases, septalium deep,
V-shaped or broadly U-shaped with anterior me-
dian groove, median septum high, almost reaching
anterior margin, loop with wider, ascending
branches, transverse band convex ventrally, de-
scending branches rarely with a few short spines.
?Middle Triassic, Upper Triassic: Czech Republic,
Slovakia, Austria, Romania. FiG. 1448,24d.
*G. hungarica hungarica (BALOGH), Carnian, Silicka
Brezova, Czech Republic, Slovakia; a—¢, dorsal, lat-
eral, anterior views, x2.5; 4, younger specimen,

dorsal view, x3 (Siblik, 1977).

Karpatiella Sucié-Protié, 1985, p. 27 [*K. valeriae

Suci¢-ProTié, 1985, p. 28; OD]. Medium size to
large, elongate-oval to subpentagonal in outline,
anterior commissure weakly uniplicate to weakly
sulciplicate, umbo large, broad, erect with rounded-
angular beak ridges, pedicle foramen moderate,
dental plates long, straight to slightly inwardly con-
cave, slightly ventrally divergent; cardinal process
represented by callus knob, inner socket ridges
slightly dorsally deflected, outer hinge plates demar-
cated, slightly concave ventrally, septalium long,
slightly undulating, median septum extending
about 0.25 valve length. Lower Jurassic (upper
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Pliensbachian): England, France, Czech Republic,
Slovakia, Yugoslav Carpatho-Balkan arch. FiG.
1449,2a—e. *K. valeriae, Stara Planina, Senokos,
Serbia; 24—, dorsal, lateral, anterior, ventral views; e,
dorsal valve interior reconstruction, x1 (Sucié-
Protié, 1985).

Kedrovothyris SMirNOvA, 1990a, p. 119 [*K.

kedrovaensis; OD]. Medium size, rounded-pentago-
nal in outline, anterior commissure rectimarginate,
umbo small, erect; dental plates thick, probably
partially enveloped in umbonal callus; cardinal pro-
cess probably represented by callus lobe, crural
plates slender, median septum obtusely triangular in
cross section, extending less than 0.5 valve length,
loop transverse band with posterior projections.
Lower Cretaceous: Kamchatka. Fi6. 1449,3a—d.
*K. kedrovaensis; a—c, dorsal, lateral, anterior views;
d, holotype, ventral view, internal mold of con-
joined valves, MGU 138/401, x1.5 (Smirnova,
1990a).

Modestella OweN in Casey, 1961, p. 573 [*M.

modesta; OD]. Small, rounded subpentagonal in
outline, shallow median sulcus between faint ridges
in each valve, lobate anteriorly, anterior commissure
rectimarginate, emarginated, umbo suberect,
pedicle foramen large, deltidial plates concave;
hinge teeth wedge shaped, dental plates thick, ven-
trally convergent; cardinal process commonly repre-
sented by callus lobe, hinge plates convex ventrally,
septalium very deep, acutely V-shaped, median sep-
tum triangular in cross section, extending 0.5 valve
length, structures commonly thickened by callus
apically. Lower Cretaceous (Albian): England.
FiG. 1446,7a—c. *M. modesta, lower Albian,
Bedfordshire, southern England; dorsal, lateral, an-
terior views, x3 (Casey, 1961).

Ornithella EupEs-DEsLoNGcHAMPS, 1884, p. 273

[*Terebratula ornithocephala J. SOWERBY, 1815 in
1812-1815, p. 227; OD] [=Microthyridina
ScHUCHERT & LEVENE, 1929b, p. 120 (type, Zere-
bratulites lagenalis vON SCHLOTHEIM, 1820, p. 284),
nom. nov. pro Microthyris EUDES-DESLONGCHAMPS,
1884, p. 274, non LEDERER, 1863]. Elongate-oval to
pentagonal in outline, lobate anteriorly, anterior
commissure rectimarginate, umbo suberect to
incurved with rounded beak ridges, pedicle fora-
men permesothyrid; pedicle collar rarely observed,
dental plates inwardly concave to angled, converg-
ing ventrally, embedded in callus in adult; hinge
plates slightly deflected ventrally, becoming gently
undulating, septalium flattening anteriorly to be-
come convex median ridge, median septum acutely
triangular in cross section, less than 0.5 valve
length, umbonal cavities commonly filled with cal-
lus, connection between anterior of loop and septal
pillar early in ontogeny; dorsal adductor scars elon-
gate, set at slight angle to septum. Middle Jurassic
(Bajocian)-Upper Jurassic (Callovian), ?Cretaceous:
Europe, Bajocian. FiG. 1448,3a-d. *O.
ornithocephala (J. SOWERBY), Bathonian, lower
Cornbrash, ?Somerset, England; 2—c, dorsal, lateral,
anterior views, x1.3 (Muir-Wood, 1965b); 4, dor-
sal valve interior, reconstruction, x1.5 (Muir-Wood,
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1934). FIG. 1448,3¢~bb. O. bathonica, middle
Bathonian, Fullers Earth Rock, Wiltshire, England;
e, dorsal, ventral adductor scars, x1 (Muir-Wood,
1934); g—bb, serial transverse sections, 1.1, 1.8, 2.4,
2.6, 3.7, 3.9, 4.0, 4.3, 4.4, 4.7, 4.9, 5.5, 5.8, 6.1,
6.3,6.7,6.8,7.1,7.2, 7.4, 7.5, 7.6 mm from
umbo, x1.25 (adapted from Muir-Wood, 1934).

Parantiptychia Xu & Liu, 1983b, p. 99 (Xu & Liu,

1980, p. 36, nom. nud.) [*Antiptychina robusta
YANG & YIN in YANG & others, 1962, p. 124; OD].
Medium to large size, broadly oval to sub-
pentagonal in outline, anterior commissure
rectimarginate early, becoming unisulcate or
plicosulcate, umbo incurved with short beak ridges,
pedicle foramen moderately large, possibly
permesothyrid; pedicle collar present; inner socket
ridges slightly deflected ventrally, hinge plates long
and narrow, crural plates thin, persistent, extended
as in Aulacothyroides, septalium commonly with
anterior median ridge, septalium extending almost
0.3 valve length, median septum triangular in cross
section, extending more than 0.5 valve length, loop
ascending elements unknown. Middle Triassic:
China (Qinghai Province). Fic. 1447,5a—d. *P
robusta (YANG & YIN), Junzihe Formation, southern
Qilian Mountains; dorsal, lateral, anterior, ventral
views, x1 (Xu & Liu, 1983b). F1G. 1447,5¢6—ii.
P sulcata Xu & Liu, Zunzihe Formation, southern
Qilian Mountains; transverse serial sections, 1.0,
1.5, 1.8, 2.5, 3.0, 3.5, 3.6, 3.7, 3.9, 4.3, 4.6, 4.9,
5.2,5.6,5.9,6.1,6.3,6.9,7.2,7.6, 8.0, 8.5, 8.9,
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9.1,9.3,9.8,10.2,10.7, 11.1, 11.6, 11.9 mm from
umbo, x0.6 (adapted from Xu & Liu, 1983b).

Tauromenia SEGUENZA, 1885, p. 253, footnote, non

Fucini, 1931 [*T. polymorpha; OD]. Small,
rounded to elongate-oval or rounded-pentagonal in
outline, anterior commissure rectimarginate, umbo
small, erect, pedicle foramen permesothyrid, ante-
rior half of shell prominently costate; dental plates
short, other characters unknown; hinge plates
slightly convex ventrally, septalium shallow, median
septum less than 0.5 valve length, loop characters
unknown. Upper Triassic (?Rhaetian), Lower Jurassic
(Hettangian—Sinemurian): ltaly, ?Rhaetian; Italy,
Portugal, Spain, northern Africa, Hettangian—
Sinemurian. Fi6. 1449,1a-d. *T. polymorpha,
Hettangian, Sicily; dorsal, lateral, anterior, ventral
views, x1 (Muir-Wood, 1965b).

Tetjuchithyris SMIRNOVA in SMIRNOVA & KONOVALOV,

1986, p. 81 [*T. flexibilis; OD]. Small, subcircular
to subtriangular in outline, anterior commissure
uniplicate, umbo acute, erect; dental plates angled,
widely spaced, recessive; septalium long, wide,
septalial plates with outgrowth overarching septalial
trough anteriorly, median septum long, thick pos-
teriorly, becoming bladelike to acutely triangular
anteriorly, extending about 0.75 valve length, loop
long, almost reaching anterior margin, ascending
branches widening posteriorly, uniting with broad,
posteriorly arched transverse band. Lower Cretaceous
(Berriasian—Valanginian): Russia (Far East).
FiG. 1447,1a~ll. *T. flexibilis; a—d, dorsal, lateral,
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anterior, ventral views, x1 (Smirnova & Konovalov,
1986); e—l, serial transverse sections, 0.2, 0.4, 0.6,
0.7,1.0,1.2, 1.6, 1.9, 2.3, 2.5, 2.6, 2.7, 2.8, 2.85,
2.9, 3.0, 3.1, 3.25, 3.45, 3.65, 4.05, 4.15, 4.45,
4.65,4.75, 4.95, 5.05, 5.15, 6.15, 6.45, 6.55, 8.35,
8.75 mm from umbo [there is no record of the dis-
tance of the final section], x1.5 (adapted from
Smirnova & Konovalov, 1986).

Zeillerina Kyansep, 1959, p. 119 [*Zeilleria belbekensis
Motsseev, 1934, p. 149; OD; emend., KYANsEp,
1961, p. 80]. Small, young specimens oval-pentago-
nal, adult specimens commonly strongly pentagonal
in outline, ventribiconvex to planoconvex, anterior
commissure incipiently uniplicate, umbo erect to
slightly incurved, with subangular beak ridges;
pedicle collar developed, teeth massive; cardinal
process small, commonly weakly developed or ab-
sent, hinge plates slightly ventrally convex to flat,
septalium poorly developed, rudimentary, median
septum united with hinge plates in umbonal region
only, triangular in cross section, 0.5 to 0.75 valve
length, loop with short, ascending branches, some-
times with wedge-shaped spines. [The emended
diagnosis of Zeillerina belbekensis Kyansep, 1961, p.
80, does not materially affect the diagnosis of
Zeillerina included herein.] Upper Jurassic
(Oxfordian—Kimmeridgian): Mediterranean region,
Crimea, Poland. FIG. 1448, 1a—y. *Z. belbekensis
(Morsseev), Kimmeridgian, southwestern Crimea;
a—d, dorsal, lateral, anterior, ventral views, x1
(Kyansep, 1959); e—y, serial transverse sections, 1.0,
1.1, 1.5, 1.9, 3.6, 4.4, 4.8, 5.3, 6.3, 6.5, 6.6, 6.9,
7.1,7.2,7.5,7.6,7.8,8.1, 8.8, 9.5, 10.1 mm from
umbo, x1 (adapted from Kyansep, 1959).

Subfamily MACANDREVIINAE
Cooper, 1973

[nom. transl. BAKER, herein, ex Macandreviidae CooPER, 1973b, p. 23]

Small to medium size, biconvex, anterior
commissure rectimarginate or weakly uni-
sulcate, umbo short, broad, with beak ridges
ill defined, deltidial plates disjunct, pedicle
foramen moderate, round; pedicle collar well
developed, sessile, impunctate, minor devel-
opment of umbonal callus, dental plates
slender; cardinal process absent, crural bases
given off mesially, septalium absent, median
septum absent, adult loop teloform, con-
nected to septal pillar early in ontogeny.
Paleogene (Eocene)—Holocene.

Macandrevia KING, 1859, p. 261 [*Terebratula cranium
MULLER, 1776, p. 249; OD] [=Macandrewia
BRONN, 1862, p. 305, obj., improper emendation;
Frenula DaLL, 1871, p. 55 (type, F jeffreysi, OD);
Waldheimiathyris HELMCKE, 1939, p. 331, obj.;
Notorygmia COOPER, 1972, p. 13 (type, N. abyssa,
OD)]. Subpentagonal in outline, smooth or with
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fine radial sculpture, umbo suberect to erect,
deltidial plates rudimentary, pedicle foramen possi-
bly permesothyrid, attrite; teeth moderate to large,
dental plates short, straight, ventrally divergent,
united by callus deposit closely applied to floor of
valve; crural bases fused with inner socket ridges,
crural plates steeply inclined to floor of valve, ex-
tended anteriorly, forming long, V-shaped trough
extending about 0.5 valve length, low median ridge
present early in ontogeny, but median septum ab-
sent in adult, loop extending about 0.75 valve
length, smooth except for anterior fringe of short
spines, ascending branches and transverse band
moderately broad with short, posterior projections
at union; diductor muscle scars attached to small,
transverse impression over dorsal umbo; endo-
punctae minute, rather widely separated. [Preserva-
tion of detail in figured type material is poor. Ge-
neric characters are more clearly illustrated in the
species figured herein.] Paleogene (Eocene)—Holocene:
Antarctic Peninsula, Eocene; Japan, Miocene; ltaly,
Pliocene; Norway, Sweden, Italy, Pleistocene; Atlan-
tic (10-2,900 m), Pacific (240—4,400 m), Antarctic
(400-2,800 m), Holocene. FiG. 1450,2a—. M.
americana DALL, Holocene, west entrance to Strait
of Magellan, 470-562 m, Pacific, off Chile; a—,
dorsal, lateral, anterior views, x1; 4, dorsal valve in-
terior; ¢, dorsal valve oblique interior view, x1

(Cooper, 1973b).

Subfamily UNCERTAIN

Polyplectella FELDMAN, OWEN, & HirscH, 2001, p.
654 [*P debriani; OD]. Medium size, oval to
subpentagonal, almost equally biconvex but with
ventral valve more inflated anteriorly, anterior com-
missure uniplicate, shell mostly smooth but with
polyplication developed marginally, umbo erect
with distinct, mesothyrid beak ridges; median sep-
tum thin, extending about 0.6 of valve length. [Dis-
tinction is based on only two specimens and details
of the loop remain unknown; inclusion in the
Zeilleriidae is resting on the presence of dental
lamellae.] Middle Jurassic (Callovian): southern Is-
rael (Negev). F1G. 1450,1a—f *P. debriani, up-
per Callovian, Hamakhtesh Hagadol; 2—¢, holotype,
dorsal, lateral, anterior views, NHM 1038; d—f,
paratype, dorsal, lateral, anterior views, NHM
1037, x1 (Feldman, Owen, & Hirsch, 2001).

Family GUSARELLIDAE
Ovtsharenko, 1976

[Gusarellidae OvVTSHARENKO, 1976, p. 20]

Small to medium size, outline commonly
oval to elongate, biconvex, shell smooth,
umbo normally small, incurved, with short
beak ridges; teeth moderate, dental plates
not enveloped in callus, short, strong; cardi-
nal process absent, inner socket ridges occa-
sionally deflected ventrally, outer hinge
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plates slightly concave ventrally, rarely undu-
lating, crural bases given off dorsally, inner
hinge plates slightly concave, ventrally form-
ing typically U-shaped cardinal plate, minor
development of apical umbonal callus,
septalium absent, median septum absent,
except possibly rudimentary in very early
growth stages, loop smooth, rarely with few
spines at union between descending and as-
cending branches, development of septal pil-
lar in ontogeny not observed. Lower Triassic

(Induan)-Upper Jurassic.

Gusarella PROSOROVSKAJA, 1962, p. 111 [*Zeilleria
gusarensis MOISSEEV, 1944, p. 58; OD] [=Mon-
tanella OVTSHARENKO, 1976, p. 21 (type, Gusarella
longa PROSOROVSKAJA in PROSOROVSKAJA &
PoJARISSKAJA, 1968, p. 30); Micella OVTSHARENKO,
1976, p. 24 (type, Gusarella makridini PojaRISSKAJA
in PROSOROVSKAJA & PojaRISSKAJA, 1968, p. 32);
Eousella OVTSHARENKO, 1976, p. 26 (type, Gusarella
moisseievi POJARISSKAJA in PROSOROVSKAJA &
POJARISSKAJA, 1968, p. 35)]. Medium size, elongate-
oval to elongate-pentagonal in outline, anterior
commissure weakly uniplicate with tendency to-
ward sulciplication, umbo small, broad, with
rounded-angular beak ridges, pedicle foramen cir-
cular, pedicle collar absent; dental plates straight,
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diverging ventrally; hinge plates united to form
broadly U-shaped cardinal plate becoming W-
shaped anteriorly, cavity may be present between
crural bases and inner hinge plates, median septum
absent, or rudiment present only in earliest devel-
opment stages, loop almost reaching anterior mar-
gin, commonly spinose at point of union of de-
scending and ascending branches, delicate
transverse band rather posterior, dorsal adductor
scars large, oval. Middle Jurassic—Upper Jurassic:
Crimea, Caucasus, Turkoman, Middle Jurassic.
Fic. 1451,3a—jj. *G. gusarensis (MOISSEEV),
Callovian, near Caspian Sea, western Turkoman; a—
d, dorsal, lateral, anterior, ventral views, x0.75
(new); e, dorsal valve interior reconstruction, x0.75
(Prosorovskaja, 1962); f~jj, serial transverse sec-
tions, 1.9, 2.3, 3.8,4.1,4.7,5.0, 5.2, 5.3, 5.5, 6.5,
6.6,7.4,7.9, 8.5, 8.6, 8.7, 9.6, 10.2, 10.7, 11.4,
11.9, 13.4, 14.7, 15.1, 15.8, 19.6, 21.9, 25.4, 27.8,
28.5, 29.6 mm from umbo, x1 (adapted from
Prosorovskaja, 1962).

Paragusarella SH1, 1992, p. 158 (SH1, 1990, p. 315,
nom. nud.) [*P. uniplicata S, 1992, p. 159; OD].
Elongate-oval in outline, strongly biconvex, anterior
commissure uniplicate, umbo relatively small, erect
to slightly incurved with angular beak ridges,
pedicle foramen possibly permesothyrid; pedicle
collar present, dental plates inwardly concave, di-
verging ventrally; cardinal process present, inner
socket ridges deflected ventrally, hinge plates united
to form shallow, U-shaped, entire cardinal plate,
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median septum not developed but trace of low, me- Jurassic (Callovian): southern Tibet. FicG.
dian ridge in early development stage, loop de- 1451,2a—c. *P. uniplicata, Burang; dorsal, lateral,
scending branches slender, nature of ascending ele- anterior views, P31011, x1 (Shi, 1992).

ments unknown, dorsal adductor scars elongate on Protogusarella PERRY & CHATTERTON, 1979, p. 315
either side of low, indistinct myophragm. Middle [*P smithi; OD]. Elongate-suboval in outline,
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anterior commissure weakly unisulcate to rectimar-
ginate, umbo moderately incurved with rounded-
angular beak ridges, foramen moderately large,
permesothyrid; well-developed pedicle collar, den-
tal plates inwardly concave, subparallel; hinge plates
W-shaped, crural bases strong, given off possibly
dorsally, inner hinge plates converging medianly
but not meeting, forming perforate, apical cardinal
plate, loop delicate, ribbonlike, at least 0.75 valve
length, apparently not spinose, dorsal adductor
scars elongate on either side of low, indistinct
myophragm. Lower Triassic (Induan—Olenekian):
USA (Idaho, Wyoming, Utah).——Fic. 1451,1a—
kk. *P smithi, Thaynes Formation, Preuss Range,
southeastern Idaho; #—¢, dorsal, lateral, anterior
views; d, juvenile shell, dorsal view; ¢, dorsal valve
interior, x2.6; £, loop reconstruction, x5 (Perry &
Chatterton, 1979); g—kk, serial transverse sections,
0.8,0.9, 1.0, 1.1, 1.2, 1.4, 1.5, 1.6, 1.7, 1.9, 2.0,
2.1,2.2,24,2.6,2.8, 3.0, 3.2, 3.6, 3.8, 4.0, 4.6,
4.8,5.2,5.6,6.2,6.6,7.0, 7.4, 7.6, 7.8 mm from
umbo, x2.6 (adapted from Perry & Chatterton,
1979).

Family EUDESIIDAE
Muir-Wood, 1965

[Eudesiidae MUIR-Wo0OD, 1965b, p. 829]

Small to large size, outline commonly oval
to elongate-oval, biconvex or ventribiconvex,
anterior commissure rectimarginate to
uniplicate and multiplicate, shell costate,
rarely costellate, umbo normally massive,
typically with short, obscure to rounded
beak ridges, pedicle foramen large, round,
mesothyrid, rarely without pedicle collar,
shell with apical or thick umbonal callus;
teeth moderate, dental plates shor,
commonly enveloped in callus, typically
straight, subparallel; cardinal process present,
bilobed, trilobed, or elaborated, or excep-
tionally represented by callus lobe only, inner
socket ridges occasionally deflected dorsally,
outer hinge plates demarcated exceptionally,
crural bases given off dorsally, inner hinge
plates developed, typically united to form
cardinal plate with anterior median ridge,
giving open W-shape in cross section,
septalium absent, median septum typically
low and triangular in cross section, support-
ing cardinal plate at apex only, loop appar-
ently smooth, transverse band variable, com-
monly with posterior projections. Lower
Jurassic (Toarcian)—Upper Jurassic (Kim-
meridgian,).
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Eudesia KNG, 1850, p. 144 [*Terebratula orbicularis J.
de C. SoweRrsy, 1826 in 1826-1829, p. 68; OD;
=T. cardium VALENCIENNES in LAMARCK, 1819, p.
255]. Small to medium size, elongate-oval in out-
line, umbo suberect to incurved, concealing
deltidial plates; dental plates commonly enveloped
in callus ventrally; hinge plates slightly convex ven-
trally, cardinal plate keeled, median septum high
posteriorly, acutely triangular in cross section, ex-
tending about 0.5 valve length, loop transverse
band with posteriorly directed carinae. Middle Ju-
rassic (Pupper Bajocian, Bathonian): Serbia, Zupper
Bajocian; Europe, Asia, Africa, Bathonian. FiG.
1452,3a—u. *E. cardium (VALENCIENNES),
Bathonian, Ranville, France; a—e, dorsal, lateral,
anterior, ventral, posterior views, x1 (Cooper,
1989); f~u, serial transverse sections, distances un-
known, x1.2 (adapted from Muir-Wood, 1965b).

Apothyris COOPER, 1989, p. 101 [*A. aberrans; OD].
Small, costellate, elongate-oval to subcircular in
outline, ventribiconvex, anterior commissure com-
monly incipiently uniplicate, umbo broad, suberect
to erect, with flattened palintropes demarcated by
strong beak ridges, deltidial plates commonly exca-
vated remnantal, costellae irregular, narrow, sepa-
rated by spaces as wide as or wider than costellae,
intercalation in two or three generations; pedicle
collar not developed, dental plates very short, usu-
ally enveloped by callus; cardinal process small, pos-
sibly bilobed, inner socket ridges dorsally deflected,
hinge plates concave ventrally, cardinal plate possi-
bly perforate posteriorly, median septum very short,
less than 0.2 valve length, supporting cardinal plate
at apex, crural processes blunt, loop almost reaching
anterior, ascending branches about half loop length,
transverse band flattened. Lower Jurassic (Toarcian)—
Middle Jurassic (Callovian): Saudi Arabia. FiG.
1453,1a—e. *A. aberrans, Callovian, Jebel Tuwaiq;
dorsal, lateral, anterior, ventral, posterior views, x2
(Cooper, 1989).

Flabellothyris EUDES-DESLONGCHAMPS, 1884, p. 262
[*Terebratula flabellum DEFRANCE, 1828a, p. 160;
OD]. Small, subtrigonal to flabellate in outline,
weakly biconvex, commissure commonly incipi-
ently uniplicate, dorsal fold, if formed, occupying
about 0.3 of valve width, commonly formed by
three costae, umbo suberect with rounded-angular
beak ridges, deltidial plates disjunct to conjunct,
commonly flaring, commonly concealed; hinge
plates demarcated from inner socket ridges, ven-
trally directed, slightly concave, median septum
short, dorsal valve structures concealed by callus
apically. [Specimens from the Lower Jurassic and
Upper Cretaceous are homeomorphs.] Middle Juras-
sic (Bathonian): England, France, Saudi Arabia.

FiG. 1453,2a—c. *F flabella (DEFRANCE); dorsal,
lateral, anterior views, lower Bathonian, middle
Dhruma Formation, Djebel Tuwaiq, Saudi Arabia,
x2 (Cooper, 1989).

Praeudesia HEGAB & TKHORZHEVSKY, 1991, p. 3 [*P
makridini HEGAB & TKHORZHEVSKY, 1991, p. 4;
OD]. Small to medium size, rounded oval to sub-
trigonal in outline, maximum width anterior to
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Flabellothyris

Praeudesia

FiG. 1453. Eudesiidae (p. 2186-2188).

midvalve, shell costellate laterally, biconvex, umbo
suberect to incurved, concealing short, thin
symphytium, with rounded beak ridges; pedicle
collar not developed, dental plates thick, partially
enveloped in callus, subparallel or slightly ventrally
convergent; cardinal process absent, outer hinge
plates weakly developed on ventral margin of inner
socket ridges, deflected dorsally, median septum
very low, about 0.25 valve length, appearing ante-
riorly as a euseptoidum, structures much thickened
and obscured by umbonal callus, loop transverse
band narrow. Middle Jurassic (upper Bathonian,
?Callovian): Sinai. FiG. 1453,3a—e. *P.
makridini, Kehailia Member, Masajid Formation,
Gebel Maghara, northern Sinai; dorsal, lateral, an-
terior, posterior, ventral views, x1.5 (Hegab &
Tkhorzhevsky, 1991).

Sphriganaria COOPER, 1989, p. 102 [*S. modesta Coo-

PER, 1989, p. 111; OD]. Small to medium size,
costellate, oval to subtrigonal in outline, maximum
width ranging from midvalve to anterior, usually
slightly ventribiconvex, anterior commissure with
tendency toward weak uniplication in some species,
umbo straight to erect, with rounded beak ridges,
pedicle foramen usually mesothyrid; pedicle collar
sessile, dental plates slender, slightly inwardly con-
cave; cardinal process absent, inner socket ridges
dorsally deflected, hinge plates flat, median septum
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very low, about 0.5 valve length. Middle Jurassic
(Bajocian)—-Upper Jurassic (Kimmeridgian): Saudi
Arabia, Sinai, Egypt. Fic. 1452,2a—¢. *S.
modesta, Callovian, upper Dhruma Formation,
Jebel Tuwaiq, Saudi Arabia; a—e, dorsal, lateral, an-
terior, ventral, posterior views, x1 (Cooper, 1989).

Xenorina BAKER, nom. nov. herein (COOPER, 1989, p.

115, nom. nud.) [*X. ovara; OD]. Large, oval in
outline, with rounded sides and narrowly rounded
anterior, ventribiconvex, umbo erect to strongly
incurved, pedicle foramen ranging from moderately
large to very small; dental plates fairly long, paral-
lel, thickened by callus in adult; cardinal process
bilobed, protruberant, hinge plates short, thick,
convex ventrally, cardinal plate scarcely supported
by short, thick, rounded triangular median septum,
structures much thickened by callus in old speci-
mens, loop with broad transverse band. Middle Ju-
rassic (Bathonian—Callovian): Saudi Arabia. FIG.
1452,1a—x. *X. ovata, Callovian, upper Dhruma
Formation, Jebel Tuwaiq; a—, dorsal, lateral, ante-
rior, posterior views, x1 (Cooper, 1989); e—, serial
transverse sections, 0.4, 1.3, 1.7, 2.3, 2.7, 3.1, 3.2,
3.6, 4.0, 4.4, 4.6, 5.1, 5.4, 5.5,5.7,6.5,7.2,7.6
mm from umbo, x1; w, transverse, oblique section
showing pedicle collar, x1.5; x, transverse section
showing well-developed cardinal process, x1
(adapted from Cooper, 1989).




KINGENOIDEA
D. I. MacKinnon,! T. N. SMIrRNOVA,? and D. E. Leg?

['University of Canterbury; *Moscow State University; and *University of Otago]

Superfamily KINGENOIDEA
Elliott, 1948

[nom. transl. MACKINNON, SMIRNOVA, & LEE, herein, ex Kingeninae
ELuiorT, 1948b, p. 311]

Adult shells small to large, subcircular to
subtriangular or subpentagonal, exterior
smooth to granular, anterior commissure
rectimarginate, unisulcate or intraplicate,
foramen small to medium, deltidial plates
conjunct or disjunct. Pedicle collar broad
and sessile. Dental plates well developed; car-
dinal process a small, transversely oval
myophore; outer hinge plates commonly
well developed; inner hinge plates uniting to
form septalium; crural bases weakly differen-
tiated. Adult loop commonly mediovertical,
may be diploform or bilacunar. Septal pillar
retained throughout ontogeny, commonly
developing as long, thin median septum.
Septal pillar bifurcating early in ontogeny.
Septal flanges not developed. Lophophore
plectolophous. Mantle may be spiculate.
Middle Triassic—Holocene.

Family KINGENIDAE Elliott, 1948

[nom. transl. OwEN, 1970, p. 49, ex Kingeninae ELLIOTT, 1948b, p.
311]
Adult loop bilacunar or mediovertical.
Upper Jurassic—Holocene.

Subfamily KINGENINAE
Elliott, 1948

[Kingeninae ELLioTT, 1948b, p. 311]

Adult loop bilacunar with both lateral and
mediovertical connecting bands. Upper Ju-
rassic—INeogene (lower Miocene).

Kingena DAVIDSON, 1852a, p. 40 [*Terebratula lima
DEFRANCE, 1828b, p. 156; OD] [=Kingia SCHLOEN-
BACH, 1866, p. 296, nom. null., non THEOBALD,
1910, nec Malloch, 1921]. Small to large, biconvex,
elongate-oval to pentagonal, rectimarginate to
faintly uniplicate to ligate; shell ornament granular,
beak short, suberect, foramen subcircular, permeso-
thyrid, deltidial plates disjunct. Pedicle collar
sessile. Cardinal process small, transversely oval

© 2009 University of Kansas Paleontological Institute

myophore; septalium broad, shallow, supported by
long, thin, moderately high median septum; loop
bilacunar, may be thickened. Lower Cretaceous—Up-
per Cretaceous: Europe, Australasia, India. Fic.
1454,3a—c. *K. lima (DEFRANCE), Upper Creta-
ceous, England; dorsal, anterior, and lateral views of
exterior of neotype, NHM B79709, x2 (Owen,
1970). Fic. 1454,3d—e. K. mesembrina
(ETHERIDGE), Upper Cretaceous, Western Australia;
ventral and anterior views of partially complete
loop showing strong, mediovertical connecting
bands, x9 (new).

Aldingia THOMSON, 1916b, p. 501 [*Terebratella fur-

culifera Tate, 1880, p. 161; OD]. Small to me-
dium, smooth, elongate-oval, anterior commissure
rectimarginate to unisulcate; deltidial plates com-
monly disjunct but conjunct in some adults; fora-
men submesothyrid to mesothyrid; beak short,
erect. Pedicle collar sessile, hinge teeth supported by
swollen bases derived from thickened dental plates.
Cardinal process a sessile, transverse myophore;
cardinalia thick with socket ridges flanking a solid
hinge trough with large, strongly impressed adjus-
tor scars; fused anteriorly with median septum; loop
bilacunar. Paleogene (Eocene): Australia. FiG.
1454,2a~d. *A. furculifera (TATE); a—b, dorsal and
lateral views of exterior of lectotype, SAM.P
T895H, x1.5; ¢—d, ventral and anterior view of
dorsal valve interior, x3 (Richardson, 1973).

Dictyothyropsis BArCzYK, 1969, p. 66 [* Terebratulites

loricatus SCHLOTHEIM, 1820, p. 270; OD]. Small,
biconvex, pentagonal in outline; costellae fine,
dichotomous; anterior commissure parasulcate;
beak short, massive, erect; deltidial plates disjunct
to conjunct. Pedicle foramen large, round, meso-
thyrid; pedicle collar present; cardinal area wide and
flat; teeth and dental plates long, massive, smooth.
Cardinal process small, poorly developed, fused
with hinge plates and median septum; loop
bilacunar with mediovertical connecting band and
broad hood. Upper Jurassic: Europe. FiG.
1455,2a—e. *D. loricata (SCHLOTHEIM), Poland; a—d,
dorsal, ventral, lateral, and anterior views of exte-
rior, X2.5; ¢, detail of umbonal region, x6 (Barczyk,
1969). Fi6. 1455,2f~dd. D. roemeri (ROLLIER),
Poland; serial transverse sections 0.0, 1.4, 1.6, 2.0,
2.2,2.5,2.8,3.2,3.4,3.6,4.1, 4.4, 4.9, 5.1, 5.3,
5.5, 5.7, 6.0, 6.2, 6.4, 6.7, 7.1, 7.7, 8.0, 8.9 mm
from first section, x1 (adapted from Barczyk,
1969).

Laquethiris BITNER, 1996, p. 86 [*L. curiosa; OD].

Small to medium, smooth, elongate-oval to subpen-
tagonal, anterior commissure rectimarginate to
mildly unisulcate; deltidial plates small, disjunct;
foramen large, oval to subcircular, submesothyrid to
mesothyrid; beak short, suberect. Pedicle collar
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FiG. 1454. Kingenidae (p. 2189-2192).

sessile, hinge teeth small, supported by dental
plates. Cardinalia lamellar, with well-developed in-
ner and outer hinge plates separated by prominent
crural bases; inner hinge plates uniting with median
septum to form septalium; cardinal process an in-
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distinct, sessile, transverse myophore; loop
bilacunar, mediovertical and lateral connecting
bands slender. Paleogene (Eocene): Antarctica, ?Aus-
tralia. FiG. 1454,4a—e. *L. curiosa, Antarctica;
a—b, dorsal and lateral views of exterior of holotype,
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FiG. 1455. Kingenidae (p. 2189-2192).

Zittelina

ZPAL Bp. XXXVII/565, x2 (Bitner, 1996); ¢, dor- Paraldingia RICHARDSON, 1973, p. 122 [*Terebratella(?)

sal interior, x1.5 (new); d—e, ventral and anterior woodsii TATE, 1880, p. 161]. Differs from Aldingia
oblique view of dorsal interior showing cardinalia in possession of discrete dental plates, unisulcation,
and mediovertical and lateral connecting bands of excavate inner hinge plates, and bilacunar loop with
loop, x4.5, x5 (new). broad and moderately thick, mediovertical and
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lateral connecting bands. Paleogene (lower Eocene)—
Neogene (lower Miocene): Chatham Islands, New
Zealand, lower Eocene; Australia, upper Eocene—lower
Miocene. F1G. 1454, 1a—e. *P. woodsii (TATE),
lower Miocene, Australia; 2—b, dorsal and lateral
views of exterior of lectotype, SAM.P T901A, x2.5;
c—e, ventral, lateral oblique, and anterior views of
dorsal valve interior, x3 (Richardson, 1973).

Tulipina SMIRNOVA, 1962, p. 102 [*Zeilleria koutais-

ensis DE LORIOL, 1896, p. 145; OD]. Small, smooth,
subpentagonal, globose, anterior commissure
unisulcate, beak low, strongly incurved; pedicle fo-
ramen small, mesothyrid. Dental plates short and
thick; lateral umbonal cavities vestigial. Cardinal
process not differentiated, crural bases massive,
septalium deep and cuplike; median septum short,
high, bladelike with pair of obliquely inclined
flanges (possibly for dorsal adductor muscle attach-
ment) extending from base; loop bilacunar with
prominent, mediovertical connecting band; hood
strongly flared, with posteromedian lacuna and
broad, dorsally convex transverse band. Lower Cre-
taceous: Georgia. Fic. 1455,3a—y. *T.
koutaisensis (DE LORIOL); a—¢, ventral, dorsal, and
anterior views, x3 (Smirnova, 1990a); 4, lateral
view with loop reconstruction, x3 (Muir-Wood,
1965a); ey, serial transverse sections 0.0, 0.7, 0.8,
1.6, 2.2, 2.6, 3.2, 3.6, 3.8, 4.1, 4.2, 4.3, 4.6, 4.8,
5.2, 5.35, 5.6, 6.0, 6.4, 6.8, 7.6 mm from ventral
umbo, x1 (adapted from Smirnova, 1962).

Zeuschneria SMIRNOVA, 1975a, p. 137 [*Z. imitabilis;

OD] Small, smooth, elongate oval, anterior com-
missure rectimarginate, beak erect, foramen
mesothyrid. Dental plates short, steeply inclined,
bounding small, lateral umbonal cavities. Septalium
broad with gently inclined hinge plates. Loop
bilacunar with broad hood and well-developed
mediovertical connecting band, spinose anteriorly.
Upper Jurassic: Poland.——F1G. 1455,1a—nn. *Z.
imitabilis; a—c, dorsal, lateral, and anterior views, x3
(Smirnova, 1975a); d—nn, serial transverse sections
0.0, 0.3, 0.7, 1.2, 1.4, 1.7, 1.9, 2.2, 2.4, 2.6, 2.9,
3.1, 3.5,3.7,4.2,4.5,5.1,5.3,5.5,5.9, 6.2, 6.4,
6.5,6.7,7.0,7.1,7.7,7.9,8.7,9.2,9.4, 9.6, 10.4,
10.5, 10.7, 11.5, 11.6 mm from ventral umbo, x1
(adapted from Smirnova, 1975a).

Zittelina ROLLIER, 1919, p. 368 [* Terebratula orbis

QUENSTEDT, 1858, p. 639; OD]. Small, smooth,
subpentagonal to subquadrate; anterior commissure
rectimarginate to incipiently unisulcate; beak
suberect to slightly incurved, beak ridges indistinct;
foramen small, circular, permesothyrid. Pedicle col-
lar present. Cardinalia with small, central, concave
hinge platform, septum thin, loop diploform, with
short descending branches fringed with long spines,
and large hood with annular flutings, laterally
angled and anteriorly produced into gracefully
curved projections. Upper Jurassic, ?Lower Creta-
ceous: Europe, Western Asia, Upper Jurassic; Europe,
?Lower Cretaceous. FiG. 1455,4a—u. *Z. orbis
(QuensTEDT), Upper Jurassic, Germany; a—c, dor-
sal, lateral, and anterior views of exterior, x2
(Owen, 1970); d—e, ventral and lateral views of
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loop, x4 (adapted from Zittel, 1870); f~u, serial
transverse sections 0.0, 0.3, 0.7, 0.9, 1.1, 1.4, 1.7,
2.0, 2.2, 2.6, 2.8, 3.1, 3.3, 3.8, 4.0 mm from first
section, x1 (Owen, 1970).

Subfamily ECNOMIOSINAE
Cooper, 1977

[nom. transl. MacKINNON, herein, ex Ecnomiosidae COOPER, 1977,

p- 128]

Adult loop mediovertical. Lower Creta-

ceous—Holocene.

Ecnomiosa COOPER, 1977, p. 129 [*E. gerda COOPER,

1977, p. 131; OD]. Medium to large, subrounded
to subpentagonal, smooth, rectimarginate, beak
short, suberect, attrite; foramen large, mesothyrid,
deltidial plates narrow, disjunct. Teeth strong, den-
tal plates short. Cardinal process an indistinct,
sessile, transverse myophore; cardinalia having inner
hinge plates attached to short median septum; adult
loop mediovertical; descending branches of loop
attached to median septum in early adult stages of
development (bilacunar). Holocene: Caribbean, Ja-
pan, Indian Ocean. FiG. 1456,1a—f *E. gerda,
Caribbean; a—d, dorsal, lateral, posterior, and ante-
rior views of exterior of holotype, USNM 5505104,
x1; e—f, ventral and lateral oblique views of dorsal
interior of holotype showing mediovertical loop, x1
(Cooper, 1977).

Belothyris SMirRNOVA, 1960, p. 117 [*B. plana

SMIRNOVA, 1960, p. 118; OD]. Medium, subpen-
tagonal to elongate-oval, smooth, biconvex, ligate;
anterior margin rectimarginate, beak low, incurved,
deltidial plates conjunct. Dental plates gently di-
verging, curved, teeth massive with distinct
denticulum. Hinge plates almost fused with inner
socket ridges, septalium deep, broadly cup shaped,
flactened anteriorly; loop mediovertical. [Possible
junior synonym of Dzirulina NUTSUBIDZE, 1945.]
Lower Cretaceous: Georgia (Crimea, Caucasus,
Daghestan), Western Europe. Fi6. 1456,3as.
*B. plana; a—c, dorsal, lateral, and anterior views of
exterior of holotype, MGU 784/19, x1 (Smirnova,
1990a); d—r, serial transverse sections 0.25, 0.40,
1.4,1.5,2.4,2.7,3.3,4.3,4.7,5.0, 5.1, 5.45, 5.8,
6.5, 8.3 mm from ventral umbo, x1 (adapted from
Smirnova, 1990a); s, loop reconstruction, x1.3
(adapted from Smirnova, 1960).

Dzirulina NUTSUBIDZE, 1945, p. 188 [*Terebrarula

dzirulensis ANTHULA, 1899, p. 70; OD]. Small to
medium, subpentagonal, biconvex, smooth, or
capillate near shell margin; anterior commissure
rectimarginate; beak incurved, concealing
symphytium, beak ridges short, angular, foramen
circular, permesothyrid. Loop mediovertical. Lower
Cretaceous (Aptian—Albian): Georgia (Caucasus),
USA (California). Fic. 1456,4a—bb. *D.
dzirulensis (ANTHULA), Albian; a—c, dorsal, lateral,
and anterior views of exterior, x1 (Muir-Wood,
1965a); d, loop reconstruction, x1.5; e~bb, serial
transverse sections 0.0, 0.5, 1.3, 1.9, 2.4, 2.6, 2.8,
3.3,3.9,4.8,5.5,5.6,5.8,5.85,5.9, 6.0, 6.15, 6.4,
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6.7,7.2,8.2,9.8,10.9, 11.5 mm from ventral
umbo, x1 (adapted from Kvakhadze, 1972).
Vaniella KvakHADZE, 1974, p. 493 [*V. sinuata
KvAKHADZE, 1974, p. 495; OD]. Subpentagonal,
ventribiconvex, ligate; anterior commissure weakly
unisulcate; beak short, incurved, foramen
submesothyrid. Dental plates thickened, lateral
beak cavities small. Cardinal process indistinct; in-
ner socket ridges high; septalium deep, rather
broad; loop mediovertical; lateral margins of muscle
scars projecting above valve floor as obliquely in-
clined flanges. Lower Cretaceous (Aptian): Geor-
gia. Fi6. 1456,2a—gg. *V. sinuata; a—d, dorsal,
ventral, lateral, and anterior views of holotype,
GMG 329/1, x1; e—gg, serial transverse sections
0.9, 1.1, 1.4, 1.7, 2.1, 2.4, 2.7, 3.0, 3.2, 3.8, 4.0,
4.2,4.5,5.1,5.7,5.9, 6.1, 6.2, 6.3, 6.5, 6.9, 7.0,
7.2, 8.0, 8.4,9.8, 11.4, 12.0, 12.3 mm from ven-
tral umbo, x1 (adapted from Kvakhadze, 1972).

Family AULACOTHYROPSIDAE
Dagys, 1972

[Aulacothyropsidae Dacys, 1972b, p. 53]

Smooth, biconvex, rectimarginate to uni-
sulcate or ligate; dental plates present; adult
loop generally haptoid to diploform, less
commonly teloform. Middle Triassic—
Holocene.

Subfamily
AULACOTHYROPSINAE
Dagys, 1972

[nom. transl. MACKINNON, SMIRNOVA, & LEeg, herein, ex
Aulacothyropsidae Dacys, 1972b, p. 53]

Adult loop generally haptoid to diplo-
form, with tendency for late detachment
from septum. Middle Triassic—Holocene.

Aulacothyropsis DaGys, 1959b, p. 99 [*Waldheimia
(Aulacothyris) reflexa BITTNER, 1890, p. 258; OD].
Small, elongate-oval, planoconvex to ventri-
biconvex, mildly unisulcate; beak short, erect, with
distinct beak ridges; foramen minute, mesothyrid.
Dental plates parallel; pedicle collar fused laterally
to dental plates. Cardinal process not differentiated;
septalial trough shallow, with outer hinge plates and
crural bases lying in commissural plane; median
septum long and thin; adult loop diploform with
incipient detachment from septum; crural pro-
cesses, dorsal and anterior edges of loop spinose.
Middle Triassic—Upper Triassic: Alps, Balkans,
Carpathians, Crimea, northwestern Caucasus,
Pamirs, China. FiG. 1457,1a—ff. *A. reflexa
(BrTTNER), Norian, northwestern Caucasus; a—c,
dorsal, lateral, anterior views, x1.5 (Dagys, 1963);
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d—dd, serial transverse sections 0.1, 0.2, 0.4, 0.6,
0.8,1.0, 1.2, 1.4, 1.5, 1.6, 1.8, 2.0, 2.4, 2.8, 3.1,
3.3,3.7,3.8, 3.9, 4.0, 4.2, 4.5, 5.1,5.8, 7.2, 7.9,
8.0 mm from ventral umbo, x1; ee—ff; loop recon-
structions, x2 (Dagys, 1974).

Camerothyris BITTNER, 1890, p. 318 [*Tercbratula

subangusta MUNSTER, 1841, p. 64; SD DIENER,
1920, p. 98]. Small, smooth, planoconvex to bicon-
vex, rectimarginate to unisulcate; beak short, erect;
foramen small, mesothyrid. Dental plates uniting
with ventral median septum to form Y-shaped,
spondylium-like structure. Cardinal process not dif-
ferentiated; well-developed septalium supported by
bladelike median septum; adult loop diploform but
possibly detached (through resorption) from sep-
tum. Middle Triassic-Upper Triassic: Alps,
Carpathians, northwestern Caucasus. FiG.
1458a—c. *C. subangusta (MUNSTER), Upper Trias-
sic, Dolomites, Italy; dorsal, ventral, anterior views,
x2 (Dagys, 1974). FiG. 1458d—=z. C. minor
Dacys, Upper Triassic, northwestern Caucasus; d—
x, serial transverse sections 0.2, 0.3, 0.4, 0.5, 0.7,
0.9,0.85,0.9,1.0, 1.1, 1.2, 1.4, 1.5, 1.7, 1.9, 2.0,
2.2,2.3, 2.4, 2.6, 2.8 mm from ventral umbo, x6
(adapted from Dagys, 1974); y—z, loop reconstruc-
tions, X6 (Dagys, 1974).

Coriothyris OVTSHARENKO, 1983b, p. 168 [*C. coru-

mensis OVTSHARENKO, 1983b, p. 169; OD]. Small,
oval or rounded-pentagonal, ventribiconvex, mildly
unisulcate; beak short, erect to incurved with dis-
tinct beak ridges; formen minute, mesothyrid. Den-
tal plates short, bladelike, ventrally divergent. Car-
dinal process not differentiated; outer hinge plates
short, dorsally inclined, inner hinge plates ventrally
curved, uniting early in ontogeny with high median
septum to form septalium; crural processes short,
parallel; adult loop teloform, extending about half
length of dorsal valve, descending and ascending
loop branches broad. Middle Jurassic—Upper Jurassic:
Tadzhikistan, Pamirs. Fig. 1457,2a—ii. *C.
corumensis, Tadzhikistan; a—c, dorsal, ventral, and
anterior views, x1 (Ovtsharenko, 1983b); d—ii, se-
rial transverse sections 0.2, 0.5, 0.7, 1.0, 1.3, 1.5,
1.7,2.1,2.2, 2.8, 2.9, 3.5, 4.0, 4.1, 4.2, 4.3, 4.5,
4.7,5.0,5.3,5.8, 6.2, 6.8, 7.5, 8.5, 8.7, 9.3, 9.7,
10.0, 10.1, 10.7, 10.9 mm from ventral umbo,
x1.8 (adapted from Ovtsharenko, 1983b).

Oppeliella TcHORSZHEVSKY, 1989a, p. 81 [*Waldheimia

pinguicula Z1TTEL, 1870, p. 139; OD]. Small,
rounded-rhomboidal or transverse-oval, anterior
commissure uniplicate, beak thick, short, moder-
ately incurved, foramen small, mesothyrid, beak
ridges short, sharp; deltidial plates conjunct; dental
plates thick, short, slightly convergent ventrally;
inner hinge plates fused posteromedianly, forming
gently convex platform in section, median septum
short, adult loop diploform. Upper Jurassic
(Tithonian): Ukraine (Carpathians). Fic.
1459,4a—cc. *O. pinguicula (ZITTEL); a—d, dorsal,
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ventral, lateral, and anterior views of exterior, x1
(Zittel, 1870); e—cc, serial transverse sections 0.0,
0.3,0.5,0.7,0.85, 1.1, 1.3, 1.45, 1.65, 2.05, 2.45,
2.8, 3.15, 3.35, 3.55, 3.85, 4.15, 4.45, 4.65, 5.05,
5.25, 5.45, 6.45, 7.25, 8.45 mm from ventral
umbo, x2 (adapted from Tchorszhevsky,
1989a).

Ornatothyrella DaGYs, 1974, p. 210 [*O. ornata; OD].

Very small, equibiconvex, ovoid outline, surface
ornament of concentric rugae, anterior commissure
rectimarginate, umbo short, erect, beak ridges dis-
tinct, foramen minute, mesothyrid; dental plates
parallel, ventrally converging, pedicle collar absent;
high dorsal median septum extending about 0.3
valve length, septalium Y-shaped. Adult loop resem-
bling that of Aulacothyropsis, but less spinose and
descending branches not medially united (i.e., adult
loop of general diploform character but essentially
teloform). Upper Triassic (Norian): northwestern
Caucasus. FiG. 1459,1a—y. *O. ornata; a—d,
dorsal, ventral, lateral, and anterior views, x2
(Dagys, 1974); ey, serial transverse sections 0.0,
0.1, 0.2, 0.25, 0.35, 0.45, 0.55, 0.65, 0.75, 0.85,
1.05, 1.15, 1.25, 1.35, 1.45, 1.55, 1.65, 1.75, 1.85,
2.05, 2.65 mm from ventral umbo, approximately

x2 (adapted from Dagys, 1974).

Pseudorugitela Dacys, 1959b, p. 100 [*Waldheimia

(Aulacothyris) pulchella BITTNER, 1890, p. 200;
OD]. Small, biconvex, rounded subpentagonal in
outline, surface ornament of concentric rugae, an-
terior commissure rectimarginate, tending to ante-
rior ligation; umbo short, erect, beak ridges dis-
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tinct, foramen minute, mesothyrid; dental plates
thin, parallel, and united to pedicle collar; dorsal
septalium Y-shaped, loop similar to that of
Aulacothyropsis but spinose only anteriorly. Upper
Triassic (Carnian, Norian): Alps, Carpathians,
northwestern Caucasus, Pamirs, China. FiG.
1459,2a—dd. *P. pulchella (BrrTNER), Norian, Kuma
River, northwestern Caucasus; 2—d, dorsal, ventral,
lateral, and anterior views, x2 (Dagys, 1963); e—cc,
serial transverse sections 0.0, 0.3, 0.6, 0.9, 1.3, 1.6,
1.8, 2.1, 2.3, 2.6, 3.0, 3.2, 3.5, 3.9, 4.2, 4.4, 5.0,
5.5,5.7,6.1, 6.5, 7.6, 8.9, 9.4, 10.3 mm from first
section, x2 (adapted from Dagys, 1959b); dd, loop
reconstruction, x4 (Dagys, 1974).

Smirnovina CaALzAaDpA Bapia, 1985, p. 88 [*S.

smirnovae; OD]. Small, smooth, subpentagonal,
globose, anterior commissure unisulcate to plico-
sulcate, beak low, incurved, pedicle foramen small.
Dental plates slender, subparallel; pedicle collar
short, sessile. Cardinalia lamellar; inner hinge plates
gently inclined and fused medianly to septum to
form short septalium; median septum short, high,
bladelike; loop diploform, strongly flared, with pos-
teromedian lacuna and broad, dorsally convex,
transverse band. Lower Cretaceous: Spain. FiG.
1459,3a—x. *S. smirnovae; a—d, dorsal, ventral, lat-
eral, and anterior views of exterior of holotype,
MGSB 32.690.1, x2 (Smirnova, 1990a); e—x, serial
transverse sections 0.6, 1.0, 1.4, 2.3, 2.5, 2.7, 3.0,
3.4, 3.8,4.0,54,5.9, 6.1, 6.3, 6.5, 6.7, 6.9, 8.0,
8.7, 9.3 mm from ventral umbo, x1 (adapted from

Calzada Badia, 1985).
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Subfamily BABUKELLINAE

new subfamily

[Babukellinae MACKINNON, SMIRNOVA, & LEE, herein] [type genus,
Babukella Dacys, 1974, p. 208]

Loop of adult generally haptoid to diplo-
form, with retention of strong, mediovertical
connection to septum. Upper Triassic—
Holocene.

Babukella DaGys, 1974, p. 208 [*B. loculus; OD].
Small, subpentagonal, ventribiconvex, strangulate,
anterior commissure rectimarginate to unisulcate;
beak short, attrite, with rounded beak ridges, fora-
men small, mesothyrid. Dental plates short. Cardi-
nal process not differentiated; septalium distinct,
dorsal median septum high, about 0.6 valve length.
Loop diploform, with spinose anterior edges. Upper
Triassic: northwestern Caucasus, Pamirs. Fic.
1460,5a—ff. *B. loculus, Carnian, northwestern
Caucasus; a—d, dorsal, ventral, lateral, and anterior
views, x2; e—dd, serial transverse sections 0.0, 0.1,
0.2, 0.3,0.5,0.7, 0.9, 1.0, 1.1, 1.2, 1.4, 1.5, 1.7,
1.9, 2.0, 2.2, 2.5, 2.7, 2.8, 2.9, 3.1, 3.3, 3.6, 3.8,
4.2, 4.5 mm from ventral umbo, x2; ee—ff; loop
reconstructions, x4 (Dagys, 1974).

Fallax ATKINS, 1960a, p. 72 [*E dalliniformis; OD].
Medium, biconvex, smooth, elongate ovate to
subpentagonal, anterior commissure rectimarginate
to parasulcate; beak low, erect; beak ridges rounded;
deltidial plates conjunct in adults; foramen small,
round, permesothyrid. Dental plates lamellar,
straight; pedicle collar broad, sessile, impunctate.
Cardinalia lamellar with short, well-developed
septalium; inner and outer hinge plates well devel-
oped, crural bases not differentiated; cardinal pro-
cess not differentiated; median septum extending
anteriorly about three-quarters valve length; crura
short, subparallel, crural processes short; loop
diploform; lophophore and mantle finely spiculate.
Holocene: eastern Atlantic, western and southwest-
ern Pacific. FiG. 1460,4a—e. *F dalliniformis; a—
¢, dorsal, lateral, and anterior views of holotype,
NHM ZB2988, x1 (Atkins, 1960a); d, dorsal inte-
rior showing diploform loop; e, oblique view of
ventral valve interior showing dental plates and
muscle scars, x2 (new).

Hynniphoria Sutss, 1859 in 18581859, p. 44 [*H.
globularis; OD]. Small, globose, smooth, broadly
uniplicate; beak low, erect to incurved, beak ridges
indistinct, deltidial structures small and obscure,
foramen very small. Ventral interior with dental
plates and stout, apparently composite, median sep-
tal structure that projects free anteriorly as curved
and thickening, blade- or scimitar-like structure,
extending dorsally into shell cavity. Dorsal interior
bearing stout inner socket ridges; median septum
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short, low, diminishing rapidly anteriorly; loop pos-
sibly diploform. [Loop and other internal features
imperfectly known.] Upper Jurassic: central Eu-
rope.——FIG. 1460,3a—e. *H. globularis; a—c, dor-
sal, lateral, and anterior views, x2; 4, lateral view of
shell interior, reconstruction; e, oblique view of
loop, reconstruction, approximately x10 (Suess,

1858 in 1858-1859).

Katchathyris SMIRNOVA, 1975b, p. 120 [*K. privus;

OD]. Small, moderately biconvex, subcircular in
outline, capillate, anterior commissure rectimar-
ginate, beak low, slightly incurved, foramen
permesothyrid; dorsal interior with broad, V-shaped
septalium, septum extending for 0.3 valve length,
crural processes short, loop diploform, extending
about 0.75 valve length. Lower Cretaceous: Crimea,
Ukraine. FIG. 1461,2a—ww. *K. privus, Crimea;
a—d, ventral, dorsal, lateral, and anterior views of
holotype, MGU 136/440, x2.5 (Smirnova, 1975b);
e—uu, serial transverse sections 0.0, 0.05, 0.1, 0.15,
0.25, 0.35, 0.55, 0.75, 0.85, 0.95, 1.0, 1.05, 1.1,
1.15, 1.2, 1.3, 1.35, 1.45, 1.5, 1.55, 1.75, 1.85,
1.9,2.1,2.2,2.3,2.4,2.45,2.5,2.6,2.7,2.75, 2.8,
2.85, 2.9, 2.95, 3.0, 3.1, 3.15, 3.2, 3.3, 3.4, 3.5
mm from ventral umbo, x2.5 (adapted from
Smirnova, 1975b); vv—ww, loop reconstructions, x3

(Smirnova, 1975b).

Makridinithyris TCHORSZHEVSKY, 1989a, p. 82 [*Tere-

bratula wahlenbergi ZEUSCHNER, 1846, p. 83; OD].
Small, strongly biconvex, subtrigonal or subpen-
tagonal in outline, beak small, trigonal, erect to
moderately incurved, foramen small, mesothyrid,
beak ridges short, sharp; dental plates thin, ven-
trally convergent, trigonal septalium; crura
prefalcifer, loop slender, relatively short, diploform.
Upper Jurassic (Tithonian)—Lower Cretaceous
(Berriasian): Ukraine (Carpathians). FiG.
1460,1a—t. *M. wahlenbergi (ZEUSCHNER), Tithon-
ian; a—d, dorsal, ventral, lateral, and anterior views
of possible lectotype, x1 (Zittel, 1870); ez, serial
transverse sections 0.0, 0.8, 1.1, 1.3, 1.5, 2.0, 2.4,
2.6, 3.1, 3.3, 3.5, 4.3, 4.6, 5.1, 5.5, 6.5 mm from
ventral umbo, x1 (adapted from Barczyk, 1971).

Septicollarina ZEzINA, 1981c, p. 16 [*S. hemiechinata;

OD]. Small, thin shelled, transversely oval, bicon-
vex, anterior commissure slightly unisulcate; dorsal
valve smooth; ventral valve carrying small low
spines; beak straight, short, foramen permesothyrid,
deltidial plates narrow, disjunct; dental plates
straight, well developed; short septum in ventral
valve dividing cavity beneath wide pedicle collar
into two chambers; no cardinal process; inner hinge
plates attached to long median septum; spicules not
present; loop diploform, anteriorly spinose. Ho-
locene: western Pacific (Sea of Japan). Fic.
1460,2a—c. *S. hemiechinata; a—b, exterior and inte-
rior views of ventral valve, x4; ¢, line drawing of
dorsal valve interior, x4 (Zezina, 1981c).
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Vandobiella Pojariskaja, 1966, p. 22 [*V. perpusilla;
OD]. Small, planoconvex or slightly biconvex,
subcircular to subrhomboidal in outline, umbo
broad, erect, beak ridges sharp, foramen large, oval,
submesothyrid to mesothyrid, deltidial plates dis-
junct. Teeth elongate, wedge shaped; dental plates
short, thick; inner hinge plates converging on valve
floor to form V-shaped trough; cardinal process
weakly developed; well-developed median septum

2201

associated with diploform loop. Middle Jurassic
(Bathonian): Tadzhikistan (Gissar Range). FiG.
1461,1a—dd. *V. perpusilla; a—d, ventral, dorsal, lat-
eral, and anterior views of holotype, MGRI Mu-
seum No. VI-152/9, x1 (Pojariskaja, 1966); e—cc,
serial transverse sections, x2 (adapted from
Pojariskaja, 1966); dd, loop reconstruction, x3
(Pojariskaja, 1966).

LAQUEOIDEA
D. I. MacKinNoN and D. E. Leg

[University of Canterbury; and University of Otago)

Superfamily LAQUEOIDEA
Thomson, 1927

[nom. transl. MACKINNON & LEE, herein, ex Laqueinae THOMSON,
1927, p. 256]

Adult shells small to large, subcircular to
transverse or elongate oval, commonly
smooth, some multicostate, anterior com-
missure rectimarginate to unisulcate, fora-
men small to large, with deltidial plates con-
junct, disjunct, or forming symphytium.
Pedicle collar broad and sessile. Dental plates
well developed; cardinal process with trans-
versely oval myophore, which may be sessile
or elevated; dorsal septal pillar or median
septum present; outer hinge plates com-
monly well developed; inner hinge plates
absent, disjunct, or united to form
septalium; crural bases differentiated when
septalium present. Adult loop axial, annular,
haptoid, trabecular, bilacunar, bilateral, or
laterovertical. Septal flanges present on sep-
tal pillar during axial, cucullate, and annular
phases of loop ontogeny. Lophophore
plectolophous. Upper Triassic—Holocene.

© 2009 University of Kansas Paleontological Institute

Family LAQUEIDAE Thomson, 1927

[nom. transl. COOPER, 1973a, p. 21, ex Laqueinae THOMSON, 1927,
p. 256]

Well-developed inner and outer hinge
plates separated by crural bases; septalium
well developed; cardinal process weakly dif-
ferentiated; adult loop axial, haptoid, or bi-
lateral. Upper Triassic—Holocene.

Subfamily LAQUEINAE
Thomson, 1927

[Laqueinae THOMSON, 1927, p. 256; non Hatal, 1965¢, p. 845]

Adult loop bilateral. Neogene (Miocene)—
Holocene.

Laqueus Datt, 1870, p. 123 [*Terebratula californiana
KusTER, 1844, pl. 2b,21-23; OD; =Laqueus
erythraeus DALL, 1920, p. 350, SD MacKINNON &
LoNG, 2000, p. 89; =L. californicus DaLL, 1870, p.
123)]. Medium to large, variably ovate,
subpentagonal to ligate, biconvex, smooth; anterior
commissure rectimarginate; beak low, erect, with
distinct beak ridges, foramen medium, mesothyrid
to permesothyrid; either symphytium or conjunct
deltidial plates. Hinge teeth with ventrally recessive
dental plates; pedicle collar sessile. Cardinalia with
inner and outer hinge plates separated by crural
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F1G. 1462. Laqueidae (p. 2201-2209).

bases; inner hinge plates uniting with median sep-
tum to form septalium; cardinal process a very
short, transverse myophore; mantle canals spiculate;
adult loop bilateral. [Type species now fixed (under
Article 70.3 of the Code, ICZN, 1999) as Laqueus
erythraeus DALL, 1920, misidentified as Terebratula
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californiana KUSTER, 1844, in the original designa-
tion by DALL (1870).] Neogene (Miocene)—Holocene:
circum-north Pacific Ocean from California to Ja-
pan. F1G. 1462,1a—e. *L. erythraeus, Holocene,
California, USA; a—c, dorsal, lateral, and anterior
views of holotype, USNM 19395, x1 (Hertlein &




Terebratulida—Laqueoidea 2203

Grant, 1944); d—e, normal and lateral oblique view
of dorsal interior showing loop, x1 (new).

Subfamily PARAKINGENINAE
Sun, 1981

[Parakingeninae SuN, 1981, p. 249]

Adult loop bilateral, with relatively robust
lateral and vertical connecting bands form-
ing a broad, hoodlike ring. Lower Cretaceous—
Upper Cretaceous.

Parakingena SuN, 1981, p. 250 [*P xizangensis; OD].
Medium, roundly pentagonal, ventribiconvex; ante-
rior commissure rectimarginate; beak short, erect;
beak ridges angular; foramen large, subcircular,
permesothyrid; deltidial plates narrow, disjunct;
exterior finely pustulate with low plicae near ante-
rior margin. Dental plates long, divergent. Cardinal
process low, bilobate, inner hinge plates subhori-
zontal, uniting medianly and supported by
bladelike median septum; loop bilacunar. [The
figured specimen (possibly the holotype) and the
specimen serially sectioned by SUN possess the same
registration number; therefore it would appear that
the holotype has been serially sectioned]. Lower
Cretaceous—Upper Cretaceous: Tibet. Fic.
1463,1a—dd. *P. xizangensis, Lower Cretaceous; a—
¢, dorsal, lateral, and anterior views, x1 (Sun,
1981); d—dd, serial transverse sections 0.2, 0.9, 1.8,
2.2,2.6, 3.0, 3.3, 3.6, 4.0, 4.4, 5.2, 5.7, 6.8, 7.0,
7.1,7.4,7.8,8.1,8.5,9.0,9.7, 11.0, 11.3, 12.0,
15.3, 15.5, 15.8 mm from ventral umbo, x1
(adapted from Sun, 1981).

Colinella Owen, 1981, p. 306 [*Antiptychina?
miillerriedi Imray, 1937, p. 568; OD]
[=Nekvasilovela CaLzADA BADIA, 1987, p. 321 (type,
N. magransi CaLzapa Bapia, 1987, p. 322)].
Subpentagonal to broadly oval, smooth, biconvex,
plicosulcate; beak low, erect to incurved, attrite;
beak ridges sharp; foramen medium, per-
mesothyrid. Dental plates short, thickened, slightly
convergent. Cardinal process not differentiated,
septalium well developed, adult loop bilateral.
Lower Cretaceous (Valanginian—Hauterivian):
Mexico, Morocco. FiG. 1463,2a-hh. *C.
muellerriedi (IMLAY), Mexico; a—d, dorsal, ventral,
lateral, and anterior views of holotype, U.M.
18752, x1 (Imlay, 1937); e~hh, serial transverse sec-
tions 0.6, 1.0, 1.3, 1.6, 1.8, 2.0, 2.4, 2.7, 2.9, 3.1,
3.3,3.5,3.7,3.9, 4.2, 4.4, 4.6, 4.8, 5.0, 5.3, 5.5,
5.7,5.9, 6.1, 6.3, 6.5, 6.7, 6.9, 7.2, 7.5 mm from
ventral umbo, x2 (adapted from Owen, 1981).

Langshanthyris Sun, 1987, p. 89 [100] [*L. xizang-
ensis; OD]. Small, transversely rhomboidal to
roundly pentagonal, ventribiconvex, anterior com-
missure rectimarginate to parasulcate; shell smooth,
occasionally with low and short plicae near anterior
commissure. Beak low, erect; beak ridges sub-
angular; foramen large, permesothyrid; deltidial
plates disjunct. Dental plates long, stout; pedicle
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collar excavate, resting on low, bladelike, ventral
median septum. Cardinal process low and lobate;
loop bilateral. Lower Cretaceous: Tibet. FiG.
1464,1a—ee. *L. xizangensis; a—c, dorsal, lateral, and
anterior views of holotype, NIGP 79212, x2 (Sun,
1987); d—ee, serial transverse sections 0.2, 0.6, 0.9,
1.2, 1.6, 1.9, 2.3, 2.7, 2.8, 2.9, 3.2, 3.5, 3.7, 4.0,
4.1, 4.3, 4.4, 4.8, 5.3, 5.4,5.7,5.9, 6.4, 6.8, 7.3,
8.9, 9.3, 9.9 mm from ventral umbo, x1 (adapted
from Sun, 1987).

Rossithyris OWEN, 1980, p. 138 [*R. humpensis; OD].

Small, oval, biconvex, rectimarginate; shell smooth;
beak low, erect; foramen small, permesothyrid.
Dental plates short, subparallel, supporting in-
wardly directed, peglike hinge teeth. Septalium Y-
shaped, consisting of steeply inclined inner hinge
plates fused to high, bladelike median septum; loop
bilateral. Upper Cretaceous (Campanian): Antarctica
(James Ross Island).——F1G. 1463,32—p. *R.
humpensis; a, dorsal view of holotype, NHM BB
76773, x1.5 (Owen, 1980); 6—p, serial transverse
sections 1.2, 1.4, 1.6, 2.0, 2.2, 2.5, 2.7, 2.9, 3.1,
3.3, 3.5, 3.8, 4.0, 4.2, 4.5 mm from ventral umbo,
x2 (adapted from Owen, 1980).

Waconella OwWeN, 1970, p. 74 [*Terebratula wacoensis

ROEMER, 1852, p. 81; OD]. Medium, smooth, bi-
convex, oval-pentagonal to elongate-oval; anterior
commissure rectimarginate; beak erect, beak ridges
sharp; foramen small, permesothyrid; deltidial
plates conjunct. Cardinal process not differentiated;
septalium well developed; median septum extend-
ing about half valve length; adult loop bilateral.
Cretaceous (Albian—Cenomanian): USA (Texas),
Mexico. Fic. 1464,2a—y. *W. wacoensis
(ROEMER), Texas, USA; a—c, dorsal, lateral, and an-
terior views, x2 (Owen, 1970); d—, serial transverse
sections 0.4, 1.4, 1.7, 2.1, 2.6, 3.0, 3.6, 4.0, 4.4,
4.7,5.1, 5.6, 6.9, 6.3, 6.6, 7.1, 7.5, 7.9, 8.2, 8.6,
8.9, 9.3 mm from ventral umbo, x2 (adapted from

Owen, 1970).
Subfamily TEREBRATALIOPSINAE

Smirnova, 1990

[Terebrataliopsinae SMIRNOVA, 1990a, p. 108]

Shells smooth, usually unisulcate; cardinal

process indistinct. Upper Triassic—Upper Cre-
taceous.

Terebrataliopsis SMIRNOVA, 1962, p. 98 [*T. quadrara;

OD]. Small, ventribiconvex, subpentagonal in out-
line, ventral valve roundly carinate, commissure
rectimarginate to unisulcate; beak erect, foramen
small, circular, beak ridges sharp. Hinge teeth
broad, denticulum present, dental plates short,
ventrally divergent, pedicle collar present. Hinge
plates united medially and supported by median
septum that extends for 0.6 valve length, loop tra-
becular, spinose. Upper Jurassic—Lower Cretaceous:
Poland, Czech Republic, Upper Jurassic; Crimea,
Caucasus, Mangyshlak, Lower Cretaceous.
FiG. 1465,3a—mm. * 1. quadrata, Lower Cretaceous,
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Crimea; a—c, dorsal, lateral, and anterior views, x3
(new); d—kk, serial transverse sections 0.0, 0.75,
1.4, 1.9, 2.15, 2.25, 2.5, 2.65, 2.75, 2.85, 3.0,
3.25, 3.55, 3.95, 4.45, 4.65, 4.95, 5.45, 5.9, 6.1,
6.45, 6.7, 7.05, 7.35, 7.6, 7.75, 8.1, 8.7, 9.1, 9.6,
9.8, 10.5, 10.8, 11.1 mm from first section, x1.5
(adapted from Smirnova, 1962); /l=mm, loop recon-
structions, x3 (Muir-Wood, 1965a).

Eodallina ELLiOTT, 1959, p. 146 [*E. peruviana; OD].

Small, smooth, biconvex; anterior commissure beak
erect, foramen hypothyrid, apparently lacking
deltidial plates. Ventral interior with short, strong
dental plates; low median ridge bisecting ventral
muscle scars, extending to about midvalve.
Septalium well developed, dorsal median septum
extending anteriorly beyond midlength; loop
diploform with spinose leading edges, crural pro-
cesses short, transverse band of hood narrow. Upper
Triassic: Peru. Fi6. 1465,1a—c. *E. peruviana;
a—b, dorsal and lateral views, x4 ; ¢, dorsal interior,
reconstruction, x4 (Stehli, 1956¢).

Hamptonina ROLLIER, 1919, p. 360 [*Terebratella

buckmani MOORE, 1860, p. 441; OD]. Small,
subpentagonal, biconvex, rectimarginate; beak
short, suberect, attrite, foramen circular; deltidial
plates small, disjunct. Dorsal interior with inner
socket ridges enclosing concave hinge plate, cardi-
nal process small, transverse; dorsal median septum
low posteriorly, rising steeply anteriorly, loop
haproid to diploform with spinose edges, moder-
ately long crural processes. Middle Jurassic: En-
gland. Fic. 1465,2a-d. *H. buckmani
(MOORE); a—¢, dorsal, lateral, and anterior views, x3
(new); 4, dorsal valve interior showing loop, recon-
struction, x4 (Elliott, 1965a).

Kafirnigania Katz, 1962, p. 138 [*K. pentangulata;

OD]. Small, elongate-subpentagonal in outline,
smooth, biconvex; anterior commissure weakly uni-
plicate, less commonly rectimarginate; beak erect,
beak ridges sharp; foramen submesothyrid; deltidial
plates disjunct. Dental plates slightly convex, di-
verging from beak; lateral umbonal cavities deep.
Well-developed, Y-shaped septalium. Loop (possi-
bly incipiently) trabecular; haptoid and diploform
juvenile loop stages also known. Upper Cretaceous
(Turonian): Tadzhikistan Republic. Fic.
1466,2a—hh. *K. pentangulata; a—c, holotype, dor-
sal, lateral, and anterior views, No. 4-770/1,
author’s collection, Kharkov State University, x1;
d-gg, transverse serial sections 0.3, 0.4, 0.5, 0.7,
1.0, 1.2, 1.5, 1.8, 2.0, 2.1, 2.4, 2.6, 2.7, 2.8, 3.1,
3.7,3.9, 4.1, 4.3, 4.5, 4.7, 4.9, 5.0, 5.3, 5.7, 6.2,
6.8, 7.4, 8.0, 8.2 mm from ventral umbo, x1 (Katz,
1962); hh, loop reconstruction, x2 (adapted from
Katz, 1962).

Psilothyris COOPER, 1955b, p. 10 [*P occidentalis; OD]

[=Tamarella OwEN, 1965, p. 57 (type, Terebratula
tamarindus J. de C. SOWERBY in FITTON, 1836, p.
338)]. Small to medium size, smooth, biconvex,
ovate to subpentagonal, rectimarginate to
uniplicate, umbo erect, foramen small to large,
round, mesothyrid, deltidial plates disjunct to con-
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junct; dental plates bladelike; cardinal process
small, hinge plates fused, medianly concave; median
septum short, slender, extending about 0.3 valve
length, hinge plates fused with septum posteriorly
to form septalium but may be free of hinge plates
anteriorly; loop teloform, with short crura and long
crural processes. Lower Cretaceous—Upper Cretaceous:
North America; Europe, Lower Cretaceous. FiG.
1466, 1a—e. *P occidentalis, Lower Cretaceous, Ari-
zona, USA; a—d, dorsal, lateral, anterior, and poste-
rior views of holotype, USNM 124191, x2 (Coo-
per, 1955b); ¢, posterior part of interior of
conjoined valves showing dental plates, medianly
fused inner hinge plates with upturned edges, crura,
and partially descending loop branches, x4 (Coo-
per, 1955b).

Subfamily GLACIARCULINAE

new subfamily

[Glaciarculinae MACKINNON & LEE, herein] [type genus, Glaciarcula
ELuiorT, 1956, p. 285]

Adult loop haptoid. Pleistocene—Holocene.

Glaciarcula ELLioTT, 1956, p. 285 [*Terebratella spitz-
bergensis DAVIDSON, 1852c¢, p. 78; OD]. Small,
elongate-pyriform, biconvex, smooth, thin shelled,
rectimarginate; ventral beak elongate, moderately
incurved, suberect, attrite; foramen mesothyrid;
deltidial plates long, narrow, disjunct. Hinge teeth
supported by vertical, lamellar dental plates; pedicle
collar long, sessile. Cardinalia with well-developed
inner and outer hinge plates; inner hinge plates
steeply inclined, uniting with low median septum
to form septalium; cardinal process a very short,
transverse myophore; septal flanges developed on
juvenile septal pillar; adult loop haptoid to incipi-
ently trabecular. Pleistocene—Holocene: Scandanavia,
Pleistocene; North Atlantic, Arctic, North Pacific,
Holocene. FiG. 1462,2a—d. *G. spitzbergensis
(DavipsoN), Holocene, North Atlantic; z—c, dorsal,
lateral, and anterior views of holotype, ZB1518, x3;
d, dorsal interior showing loop and cardinalia, x6
(new).

Subfamily DALLIGADINAE

new subfamily

[Dalligadinae MacKiNNON & LEE, herein] [type genus, Dalligas
STEINICH, 1968b, p. 336]

Shells minute to small; adult loop axial
with septal flanges. Upper Cretaceous
(Maastrichtian).

Dalligas STEINICH, 1968b, p. 336 [*D. nobilis; OD].
Minute to small, thin shelled, elongate-oval to
subcircular, weakly capillate, hinge line straight,
anterior commissure rectimarginate; beak erect, fo-
ramen large, hypothyrid. Cardinal process not dif-
ferentiated; cardinalia consisting of sessile
septalium, crura absent; loop axial with laterally
directed septal flanges on posteroventral edge of
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high septal pillar. Lophophore spiculate. Upper Cre-
taceous (Maastrichtian): Western Europe. FiG.
1462,3a—e. *D. nobilis, Germany; a—d, dorsal, ven-
tral, lateral, and anterior views, x10 (Steinich,
1968); e, lateral oblique view of dorsal interior, x10

(Steinich, 1968b).
Family FRENULINIDAE Hatai, 1938

[nom. transl. MACKINNON & LEE, herein, ex Frenulininae Haral,
1938, p. 109]

Outer hinge plates and crural bases well
developed; inner hinge plates not differen-
tiated or rudimentary; septalium not devel-
oped; cardinal process moderately to
strongly developed; adult loop annular,
bilacunar, bilateral, or laterovertical; septal
pillar nonbifurcate. Neogene (Miocene)—
Holocene.

Subfamily FRENULININAE
Hatai, 1938

[Frenulininae Haral, 1938, p. 109]

Inner hinge plates rudimentary; adult
loop bilacunar or bilateral. Neogene
(Miocene)—Holocene.

Frenulina DaLL, 1895, p. 724 [*Anomia sanguinolenta
GMELIN, 1792, p. 3,347; OD]. Small, biconvex,
smooth, commonly reddish-orange with white mot-
tling, unisulcate, beak suberect, foramen submeso-
thyrid; deltidial plates commonly disjunct, occa-
sionally conjunct. Hinge teeth with ventrally
recessive dental plates; pedicle collar sessile.
Cardinalia divergent from apex with inner socket
ridges rather strong, united on their inner sides to
crural bases; inner hinge plates rudimentary and
not united medianly; cardinal process small, striated
myophore; loop bilacunar to incipiently bilateral.
Neogene (Pliocene)—Holocene: Okinawa, Ryukyu Is-
lands, Pliocene—Pleistocene; Pacific, Indian Oceans,
Holocene. FiG. 1467,1a—d. *F sanguinolenta
(GMELIN), Holocene; a—¢, dorsal, lateral, and ante-
rior views, Hawaiian Islands, x3 (new); 4, dorsal in-
terior showing loop, Philippines, x5 (new).

Jolonica DaLL, 1920, p. 366 [*Campages (Jolonica)
hedleyi DaLL, 1920, p. 366; OD] [=Compsoria Coo-
PER, 1973a, p. 23 (type, C. suffusa, OD); Kamoica
Hatal, 1936, p. 313 (type, Jolonica (Kamoica)
iduensis Hatal, 1936, p. 313, OD)]. Medium,
smooth, ovate to subpentagonal, rectimarginate to
weakly unisulcate; beak low, suberect, attrite; fora-
men mesothyrid to permesothyrid, deltidial plates
conjunct. Dental plates recessive with narrow, lat-
eral umbonal cavities; pedicle collar long, sessile.
Cardinalia very similar to Frenulina but with
prominent, upstanding cardinal process; strong in-
ner socket ridges, flattened ventrally, fused to stout
crural bases; inner hinge plates and septalium ab-
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sent; median septum prominent, diminishing pos-
teriorly. Loop bilacunar with median lacuna of
hood occupied by calcareous plate. Neogene (Mi-
ocene)—Holocene: Japan (Okinawa, Ryukyu Islands),
Miocene—Pleistocene; western Pacific (South Japan,
Philippines to 640 m), western Indian Ocean (off
Mozambique to 132 m), Holocene. FiG.
1467,2a—g. *]. hedleyi, Holocene, off Jolo, Philip-
pines; a—d, dorsal, anterior, lateral, and posterior
views of holotype, USNM 111059, x1; e—f, ventral
and lateral views of dorsal interior of holotype
showing loop, x2; g, tilted view of ventral interior
of holotype showing dental plates, x2 (Cooper,
1957b).

Subfamily PICTOTHYRIDINAE
Yabe & Hatai, 1941

[nom. correct. Hatal, 1965c, p. 846, pro Pictothyrinae Yap: &
Haral, 1941, p. 494]

No inner hinge plates; adult loop
laterovertical. Neogene (Pliocene)—Holocene.

Pictothyris THOMSON, 1927, p. 260 [*Anomia picta
DiLrwyn, 1817, p. 295; OD]. Medium, ovate, bi-
convex, rectimarginate to faintly unisulcate,
smooth; shell commonly reddish and variegated;
beak suberect; foramen medium size, mesothyrid,
attrite; deltidial plates conjunct. Hinge teeth strong,
dental plates short, recessive; pedicle collar broad,
sessile. Cardinal process prominent, upstanding,
with distal, impressed, bilobed myophore; median
septum low, thick; adult loop laterovertical. Neogene
(Pliocene)—Holocene: Japan (Formosa, Ryukyu Is-
lands, 40-160 m). FiG. 1467,3a—e. *P. picta
(DiLrwyN), Holocene, Japan; a—c, dorsal, lateral,
and anterior views, x1; d—e, dorsal and ventral in-
teriors, x2 (Cooper, 1957b).

Kikaithyris Yabe & Hatal, 1941, p. 495 [*Pictothyris
hanzawai YABE, 1932, p. 196; OD]. Medium, ovate
to subpentagonal, biconvex; beak low, erect; beak

ridges strong; deltidial plates conjunct; foramen
small to minute, mesothyrid. Hinge teeth strong,
dental plates thickened and almost obscured;
diductor scars elongate, narrow. Cardinalia resem-
bling Pictothyris but more robust; inner socket
ridges swollen, cardinal process upstanding with
distal, bilobed myophore; dorsal median septum
low and thick. Adult loop laterovertical. Neogene
(Pliocene)—Pleistocene: Japan (Ryukyu Islands), Tai-
wan.——FI1G. 1467,4a—e. *K. hanzawai (YABE),
Ryukyu Islands; a—c, dorsal, lateral, and anterior
views, x1; d—e, dorsal and ventral interiors, x2

(Cooper, 1957b).

Subfamily SHIMODAIINAE

new subfamily

[Shimodaiinae MACKINNON & LEE, herein] [type genus, Shimodaia
MacKinNoN, Sarto, & Enpo, 1997, p. 226]

Shells small, adult loop annular. Holocene.
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Shimodaia MacKinNoON, Sarro, & Enpo, 1997, p. 226
[*S. pterygiota; OD]. Small, red to white color
markings, ovate, commissure rectimarginate; beak
erect, attrite; foramen submesothyrid; deltidial
plates disjunct. Dental plates recessive, pedicle col-
lar long, sessile. Cardinal process inconspicuous;
septal pillar arising (in adults) about midvalve, very
long and narrow, strongly inclined anteroventrally,
sometimes spinose distally, extending posteriorly as
low ridge; hinge trough with incipient inner hinge
plates; adult loop annular with descending branches
attached to septal pillar and ascending branches
commonly incomplete; juvenile axial loop phase
with well-developed septal flanges. Holocene: Japan,
South China Sea. Fig. 1467,5a—e. *S.
pterygiota; a—c, dorsal, lateral, and anterior views of
holotype, UMUT RB27390, x5; d—e, two views of
dorsal interior, x5 (MacKinnon, Saito, & Endo,
1997).

Family TEREBRATALIIDAE
Richardson, 1975

[nom. transl. Zezina, 1985, p. 171, ex Terebrataliinae RICHARDSON,
1975b, p. 310]

Inner hinge plates or septalium absent or
rudimentary; adult loop diploform, trabecu-
lar, rarely teloform. Upper Jurassic—Holocene.

Subfamily TEREBRATALIINAE
Richardson, 1975

[Terbrataliinae RICHARDSON, 1975b, p. 310]

Shells smooth to multicostate, small to
large, commonly transversely oval, foramen
large, beak short, strongly attrite. Adult loop
commonly trabecular. Upper Cretaceous
(Maastrichtian)—Holocene.

Terebratalia BEECHER, 1893, p. 377 [*Tercbratula
transversa G. B. SOWERBY, 1846, p. 94; OD;
=Magasella radiata DarL, 1877b, p. 49]
[=Pacifithyris Hata1, 1938, p. 98 (type, Terebratalia
xanthica DALL, 1920, p. 346, OD)]. Medium to
large, outline extremely variable from subcircular to
transversely oval, mildly unisulcate, ornamentation
highly variable from smooth to costate; beak short,
suberect, strongly attrite, beak ridges sharp, fora-
men large, mesothyrid, deltidial plates disjunct.
Pedicle collar short, dental plates ventrally recessive,
lateral umbonal cavities narrow and tending to infill
with secondary shell. Cardinal process transverse-
oval myophore; cardinalia strong with some median
shell thickening, dorsal adjustor scars impressed on
thickened inner socket ridges, crura fairly long,
slender, roughly circular in cross section; loop tra-
becular with very slender, lateral connecting bands
extending from low median septum. Paleogene
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(Eocene)—Holocene: Mexico (Baja California),
Eocene; western North America, ?Japan, Oligocene;
western North America, Japan, Miocene—Pleistocene;
North Pacific (10-1,750 m), Holocene. FiG.
1468,1a—d. *T. transversa (SOWERBY), Holocene,
Vancouver Island, Canada; a—¢, dorsal, lateral, and
anterior views; 4, dorsal interior, loop missing, x1
(new).

Coptothyris JACKSON, 1918a, p. 479 [*Terebratula grayi

DAVIDSON, 1852¢, p. 76; OD; =Magasella adamsi
DaviDsoN, 1871, p. 307] [=Pereudesia DaLt, 1920,
p- 360, obj., nom. nov. pro Thomsonia JACKSON,
1916, p. 22, non SIGNORET, 1879, nec KoNow,
1884; =Cacata STRAND, 1928, p. 38, obj., nom. nov.
pro Thomsonia JACKSON, 1916, p. 22, non SIGNORET,
1879, nec Konow, 1884]. Medium to large, bicon-
vex, subquadrate to transversely oval, rectimarginate
to mildly uniplicate, multicostate; beak suberect,
attrite, foramen large, mesothyrid to permeso-
thyrid; deltidial plates conjunct in adults. Pedicle
collar short, hinge teeth strong, dental plates ven-
trally recessive with very reduced, lateral umbonal
cavities. Cardinalia as in 7erebratalia, median sep-
tum very low, loop teloform. Neogene (Miocene)—
Holocene: Japan, Korea. Fi1G. 1468,4a—d. *C.
grayi (Davipson), Holocene, Korea Strait; a—c, dor-
sal, lateral, and anterior views, x1; 4, dorsal interior
showing cardinalia, teloform loop missing, x2
(new).

Dallinella THoMsoN, 1915c, p. 75 [*Terebratalia

obsoleta BEECHER, 1893, p. 382, 392; OD;
=Terebratella occidentalis obsoleta DAaLL, 1891b, p.
186]. Medium to large, biconvex, subquadrate to
transversely oval, multiplicate with wide, subdued,
median uniplication; beak erect, attrite, foramen
large, mesothyrid to permesothyrid; deltidial plates
conjunct in adults. Pedicle collar short, hinge teeth
strong, dental plates ventrally recessive with very
reduced, lateral umbonal cavities. Cardinalia as in
Terebratalia, crural processes attenuated, anteriorly
projecting. Loop trabecular. Neogene (Miocene)—Ho-
locene: northeastern Pacific (100-220 m).——FIG.
1468,5a—d. *D. obsoleta (DaLL), Holocene; a—c,
dorsal, lateral, and anterior views, x1; 4, dorsal in-
terior showing cardinalia, trabecular loop missing,
x2 (new).

Diestothyris THOMSON, 1916b, p. 504 [*7erebratula

frontalis MIDDENDORFF, 1849, p. 518; OD]
[=Diestothyris (Tisimania) Hatal, 1938, p. 203
(type, Diestothyris tisimana NoMURA & Hartar,
1936, p. 131)]. Small to medium, smooth; anterior
commissure rectimarginate to weakly unisulcate;
beak short, suberect, strongly attrite; foramen large,
submesothyrid; deltidial plates very narrow. Pedicle
collar well developed, thin, ventrally recessive den-
tal plates, with small, deep, lateral umbonal cavities.
Cardinal process subtriangular myophore;
cardinalia strong, socket ridges strong, disjunct in-
ner hinge plates with deeply impressed dorsal adjus-
tor scars, fused posteriorly to cardinal process;
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septal pillar located anterior of midvalve; loop tra-
becular, slender. [7isimania was erected as a subge-
nus of Diestothyris by Hatat (1938)]. Neogene (Mi-
ocene)—Holocene: North America, Miocene—
Pleistocene; Kamchatka, Japan, Pliocene; North
Pacific (Okhotsk Sea, Japan Sea), Holocene. Fic.
1469a—d. *D. frontalis (MIDDENDORFF), Holocene,
North Pacific; 4, dorsal view, x1.5; b—c, lateral and
anterior views, x2 (new); &, dorsal interior showing
loop, reconstruction, x3 (Davidson, 1887).
Tythothyris ZEzINA, 1979, p. 223 [*T. rosimarginata;
OD]. Small, smooth, biconvex, rectimarginate to
weakly sulcate; similar to juvenile Diestothyris but
crura and descending loop branches not developed;
septal pillar with ventrally curved, ascending lamel-
lae that do not unite, with small, posteriorly di-
rected flanges at apices of ascending lamellae. Ho-
locene: Okhotsk Sea, Kurile Islands. Fic.
1468,2a—d. *T. rosimarginata; a—b, ventral and lat-
eral oblique views of dorsal interior; ¢—d, dorsal and
anterior oblique views of ventral interior, x5 (new).
Xenothyris CHING, RoNG, & Sun, 1976, p. 337 [*X.
tuilaensis; OD]. Small, subcircular; hinge line
straight, ventribiconvex, multiplicate; anterior com-
missure rectimarginate to uniplicate; beak short,
suberect; foramen semicircular, without deltidial
plates. No ventral septum; dental plates short,
highly divergent. Cardinal process low, flattened;
narrow outer hinge plates present between diver-
gent inner socket ridges, and crural bases as in
Terebratalia; loop imperfectly known, possibly tra-
becular; dorsal median septum long, low posteri-
orly, high at midvalve, and forming a low ridge an-
teriorly. Upper Cretaceous (Maastrichtian):
Tibet. FiG. 1468,3a—d. *X. tuilaensis; a—c, dor-
sal, lateral, and anterior views, x1; 4, reconstruction
of dorsal interior showing possibly incomplete loop,

x4 (Ching, Rong, & Sun, 1976).

Subfamily GEMMARCULINAE
Elliott, 1947

[Gemmarculinae ELLioTT, 1947, p. 145]

Costate, cardinal process large, fused with
cardinalia; accessory structures present on all
stages of trabecular loop. Upper Jurassic—
Upper Cretaceous.

Gemmarcula ELLiorT, 1947, p. 145 [*G. aurea; OD;
=Terebratula truncata J. pE C. SOWERBY, 1826 in
1826-1829, p. 21, non Anomia truncata LINNAEUS,
1767, p. 1,152] [=Trifidarcula ELLiOTT, 1959, p.
147 (type, Terebratella trifida MEYER, 1864, p. 167,
OD)]. Small to medium, biconvex, strophic, ovate
to subquadrate, costate, rectimarginate to
parasulcate, umbo short, suberect, attrite; foramen
large, submesothyrid; symphytium present. Dental
plates short, ventrally divergent; pedicle collar
present. Cardinalia strong, buttressed by median
septum, cardinal process transverse and counter-
sunk in shallow hinge trough; adult loop trabecular,
with small flanges extending laterally from trans-
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Diestothyris

F1G. 1469. Terebrataliidae (p. 2211-2213).

verse band, loop ontogeny similar to Terebratalia.
Lower Cretaceous—Upper Cretaceous: Europe; North
America, Upper Cretaceous. FiG. 1470,1a—d. *G.
aurea, Lower Cretaceous, England; a—¢, dorsal, lat-
eral, anterior views of holotype, BMNH BB 9251,
x2 (new); d, dorsal valve interior, x6.5 (Muir-
Wood, 1965a).

Arenaciarcula ELLiOTT, 1959, p. 147 [*Terebrarella

fittoni MEYER, 1864, p. 250; OD]. Small, ovate,
costate, commissure uniplicate to parasulcate; beak
erect, beak ridges sharp; foramen mesothyrid,
deltidial plates conjunct. Dental plates fused to side
of valve. Septalium with raised inner socket ridges,
crural bases, and median septal ridge; cardinal pro-
cess consisting of medianly bifid myophore. Adult
loop possibly trabecular. Crezaceous (Aptian—
Cenomanian): England, France, Belgium, Poland,
Denmark, Germany, Austria, Russia, Turkmeni-
stan. FiG. 1470,5a—m. *A. fittoni (MEYER),
Aptian, England; a—c, dorsal, lateral, and anterior
views of exterior, X2; d—m, serial transverse sections
1.1, 1.4, 1.9, 2.2, 2.6, 2.9, 3.2, 3.6, 3.9, 4.3 mm
from ventral umbo, x2 (Owen, 1977).——FiG.
1470,5n. A. beaumonti (D’ ARCHIAC), Cenomanian,
Belgium; dorsal interior, x2 (Owen, 1977).

Choristothyris COOPER, 1942, p. 233 [*Terebratula

plicata Say, 1820, p. 43; OD]. Small, subcircular,
multicostate to plicate, sulcate, shell thick, beak
suberect to erect, foramen large, submesothyrid,
deltidial plates small, disjunct. Hinge teeth large,
with deep fossettes in supporting callus, ventral
muscle area large, flabellate, divided by low, stout
median ridge. Cardinalia strong, inner socket ridges
strong and high; hinge plate small, concave, cardi-
nal process massive, trilobed; median septum high,
thin, reaching to center of valve, crural processes
long, slender, loop trabecular. Upper Cretaceous:
North America. F1G. 1470,2a—c. *C. plicata
(SAY), New Jersey, USA; 4, dorsal exterior, x1; 6—c,
dorsal valve interior, interior showing calcite-
encrusted loop, x2 (Muir-Wood, 1965a).




2214 Rhynchonelliformea—Rbynchonellata

2b

Choristothyris
“ - 4

FU B )
3d ‘
3. 3a

Oblongarcula

5c.

Arenaciarcula

LU

5b

F1G. 1470. Terebrataliidae (p. 2213-2215).

© 2009 University of Kansas Paleontological Institute



Terebratulida—Laqueoidea 2215

Ismenia

FiG. 1471. Terebrataliidae (p. 2215).

Helvetella OweN, 1977, p. 221 [*Terebratula (Tere-
bratella) arzierensis DE LORIOL, 1864, p. 441; OD].
Medium, biconvex, pentagonal, costae strong,
rounded; uniplicate to parasulcate; umbo massive,
beak suberect; foramen large, circular, mesothyrid;
symphytium short, broad; cardinal area extensive,
slightly concave, beak ridges distinct. Cardinal pro-
cess not developed, hinge plates short, triangular,
ventrally deflected; loop trabecular. Lower Creta-
ceous (Valanginian): Switzerland, Spain. FiG.
1470,4a—c. *H. arzierensis (DE LORIEL), Arzier,
Vaud, Switzerland; dorsal, lateral, and anterior
views, x2 (Owen, 1977).

Ismenia KING, 1850, p. 142 [*Terebrarulites pectuncu-
loides vON SCHLOTHEIM, 1820, p. 271; OD]. Small,
transverse, biconvex, with about 5 prominent plicae
on each valve, beak low, suberect, attrite, foramen
large, rounded, deltidial plates small; hinge line
nearly strophic. Inner socket ridges prominent, in-
ner hinge plates buttressed by median septum to
form small septalium, cardinal process transverse,
loop trabecular, anteriorly spinose. Upper Jurassic—
Lower Cretaceous: Europe, Russia. Fi. 147 1a—
d. *I. pectunculoides (VON SCHLOTHEIM), Germany;

*O. oblonga (J. bt C. SOWERBY), Aptian, Berkshire,
England; a—c, dorsal, lateral, and anterior views, x1;
d, dorsal valve interior, x2 (Owen, 1977).

Ruegenella OweN, 1977, p. 224 [*Terebratula

humboldti HaGENOW, 1842, p. 539; OD]. Small to
medium size, subquadrate to oval, costae rounded;
anterior commissure rectimarginate to parasulcate;
beak acuminate, incurved; foramen small, circular,
mesothyrid; symphytium well exposed; beak ridges
sharp, interarea extensive. Cardinal process massive,
bilobed; hinge plates thickened, fused; median sep-
tum low. Adult loop trabecular. Upper Cretaceous
(Maastrichtian): Belgium, Germany.——FIG.
1470,6a—e. * R. humboldri (HAGENOW), Riigen,
Germany; a—c, dorsal, lateral, and anterior views,
x2 (Owen, 1977); d—e, views of dorsal valve interior
showing trabecular loop, x4 (Steinich, 1965).

Subfamily TRIGONOSEMINAE
Elliott, 1965

[Trigonoseminae ELLIOTT, 1965b, p. 851]

Shell costellate, sulcate; cardinal process

a—c, dorsal, lateral, and anterior views, x2 (Owen, robust, IOOP trabecular to teloform. Creza-
1977); d, dorsal interior showing loop, recon- ceous.
structed, x3 (Muir-Wood, 1965a).

Oblongarcula EvLiorT, 1959, p. 147 [*Terebratula Trigonosemus K6N1G, 1825, p. 3 [*7 elegans; OD]

oblonga J. pE C. SOWERBY, 1829 in 1826-1829, p.
68; OD]. Medium, elongate oval to subpentagonal,
biconvex, costate to costellate, anterior commissure
rectimarginate to incipiently unisulcate, shell thin;
beak suberect, foramen mesothyrid, deltidial plates
conjunct, beak ridges well defined, pedicle collar
well developed. Teeth strong, dental plates thin
with narrow, lateral umbonal cavities. Cardinalia
thin, platelike; cardinal process a raised, transverse
myophore; sockets narrow, inner socket ridges en-
closing septalium; median septum thin, supporting
septalium beneath and extending anteriorly to half
of valve length; crura delicate. Adult loop possibly
teloform. Lower Cretaceous (Hauterivian—Aptian):
England, Germany, France. FiG. 1470,3a—d.
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[=Delthyridea M’Coy, 1844, p. 150 (type,
Delthyridaea McCoy KING, 1850, p. 141, OD);
Fissirostra D’ ORBIGNY, 1847 in 1847-1851, p. 269
(type, Terebratula recurva DEFRANCE, 1828b, p.
133); Fissurirostra D’ORBIGNY, 1850 in 1849-1852,
p- 132, nom. null., errore pro Fissirostra]. Medium to
large, unequally biconvex to planoconvex; strophic,
beak high, incurved, acutely pointed; unisulcate,
shell thick, costate, interarea high, smooth, con-
cave; foramen small, circular, permesothyrid;
symphytium high and narrow. Ventral valve poste-
riorly thickened, teeth heavy, dental plates thick,
lateral umbonal cavities vestigial. Cardinalia
dominated by massive cardinal process with swollen
base; dorsal diductor muscle scars deeply sunken;
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Terebrirostra

Rhynchonelliformea—Rbynchonellata

Trigonosemus

FIG. 1472. Terebrataliidae (p. 2215-2216).

median septum thick, extending anteriorly to just
over half valve length; loop narrow, rather small,
trabecular. Upper Cretaceous: France, Belgium, Hol-
land, England, Turkmenia. FiG. 1472,1a-d. * T
elegans, Maastrichtian, Ciply, Belgium; a—c, dorsal,
lateral, and anterior views, x2 (Owen, 1977); 4,
dorsal valve interior, x4 (Muir-Wood, 1965a).

Dereta ELLIOTT, 1959, p. 147 [*Tercbratula pectita .

SOWERBY, 1816 in 1815-1818, p. 83; OD]. Me-
dium to large, subcircular, strongly biconvex, cos-
tate, anterior commissure unisulcate; foramen
round to oval, mesothyrid; beak suberect, beak
ridges angular; lateral areas smooth, bordering
symphytium. Pedicle collar present; median ridge in
ventral umbonal area; dental lamellae strong. Car-
dinal platform small, thick; cardinal process high,
narrow, pillarlike; hinge plates fused anteriorly and
supported by high median septum; adult loop pos-
sibly trabecular. Cretaceous (Albian—Cenomanian):
Europe. FIG. 1472,3a—c. *D. pectita (SOWERBY),
England; dorsal valve, lateral, and anterior views,

x2 (Owen, 1977).

© 2009 University of Kansas Paleontological Institute

Terebrirostra D’ORBIGNY, 1847 in 1847-1851, p. 269

[*Terebratula lyra J. SOwersy, 1816 in 1815-1818,
p. 83; OD] [=Lyra CUMBERLAND in J. SOWERBY,
1816 in 18151818, p. 84, nom. nud.]. Medium,
biconvex, ornament of wavy radial costellae, dorsal
valve elongate-oval to subtrigonal in outline, ventral
valve very elongate, suberect beak; anterior commis-
sure rectimarginate or slightly unisulcate; beak
ridges angular, deltidial plates conjunct. Dental
plates extending whole length of umbo, anteriorly
curved and uniting with lateral margin. Cardinalia
with large, triangular sockets; central hinge trough
deep; cardinal process large, trilobed; median sep-
tum long, thin, extending anteriorly from
cardinalia; adult loop teloform, long, thin. Creta-
ceous: Western Europe. FiG. 1472,2a-b. *T. lyra
(SowERBY), England; lateral and dorsal views of ex-
terior, 1.5 (adapted from Muir-Wood, 1934).
FiG. 1472,2¢. T. incurvirostrum LAMPLUGH &
WALKER, England; dorsal valve interior, x2.5
(adapted from Muir-Wood, 1934).




MEGATHYRIDOIDEA
D. E. Leg,! D. I. MacKinNoN,? and T. N. SMIRNOVA?

['University of Otago; *University of Canterbury; and *Moscow State University]

Superfamily
MEGATHYRIDOIDEA
Dall, 1870

[nom. transl. MACKINNON & SMIRNOVA, 1995, p. 671, ex Megathyrididae
Harar & ELLIOTT, 1965, p. 830, nom. correct. pro Megathyridae ALLAN,
1940a, p. 269, nom. transl. ex Megathyrinae DALL, 1870, p. 100]

Adult shells commonly small in size, out-
line subquadrate, commonly multiplicate
with wide hinge line and well-developed
interareas; beak attrite, foramen large.
Pedicle collar long, wide, elevated; short,
low, ventral median septum commonly
present; dental plates rarely present. Cardinal
process or myophore inconspicuous; high,
narrow dorsal median septum commonly
present, rarely bifurcate distally; outer hinge
plates absent; conjunct inner hinge plates
forming low septalium may be present; loop
axial, consisting of a pair of laterally arcuate,
ribbonlike descending branches derived
solely from short crura and commonly fused
to valve floor; distal extremities of loop con-
verging on high, triangular median septum;
no ascending loop elements; lophophore
schizolophous or ptycholophous; one species
reportedly weakly spiculate. Lower
Cretaceous—Holocene.

Farnily MEGATHYRIDIDAE
Dall, 1870

[nom. correct. Hatat & ELLIOTT, 1965, p. 830, pro Megathyridae ArLan,

1940a, p. 269, nom. transl. ex Megathyrinae DaLL, 1870, p. 100]

Loop axial, composed of descending
branches only; lophophore trocholophous to
ptycholophous; posterior margin strophic or
nearly so; dental plates absent. Upper Crera-
ceous (Campanian)—Holocene.

Megathiris D’ORBIGNY, 1847, p. 269, nom. nov. pro
Argiope DESLONGCHAMPS, 1842, p. ix, non AUDOUIN
in SAVIGNY, 1827 [*Anomia detruncata GMELIN,
1790, p. 3,347; OD] [=Megarhyris BRONN, 1848, p.
244, nom. van.; Argyope DAVIDSON, 1850a, p. 65,
obj., non SAVIGNY, 1826]. Small, broadly transverse,
hinge line straight; ventribiconvex, multiplicate,
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anterior commissure rectimarginate to slightly
uniplicate; beak short, attrite; foramen hypothyrid,
deltidial plates disjunct. Hinge teeth small, elon-
gate; pedicle collar supported by long, narrow me-
dian septum and 2 subdued lateral septa extending
almost to anterior margin. Cardinal process small,
transverse, grooved; cardinalia with low hinge plat-
form uniting 2 prominent socket ridges; crura
short, widely separated, crural processes prominent,
horizontal, pointed; median septum very long, nar-
row, high; flanked in anterior part of shell by 2 lat-
eral septa reaching to near middle of dorsal valve;
loop of 2 slender, arcuate descending branches free
only near crura, attached to base of crura, valve
floor, and anterior extremities of lateral septa and
median septum; lophophore attached to dorsal
mantle, ptycholophous; rarely weakly spiculate.
Upper Cretaceous (Campanian)—Holocene: England,
France, Belgium, Campanian—Maastrichtian; Iraly,
Eocene; Germany, Oligocene; Italy, Poland, Miocene;
Europe, Pliocene; Mediterranean, Channel Islands,
Portugal, Madeira, Algeria, France, Italy, Greece,
Israel, Ghana (3-260 m), Holocene. Fic.
1473,3a—e. *M. detruncata (GMELIN), Holocene,
Mediterranean; a—b, dorsal and ventral valve views;
¢, interior of dorsal valve, x5.4 (Muir-Wood,
1965a); d—e, interior of dorsal and ventral valves,

x12 (Logan, 1979).

Argyrotheca DaLL, 1900, p. 44 [*Terebratula cuneata

Risso, 1826, p. 388; OD] [=Cistella Gray, 1853, p.
114, obj., non GistL, 1848; Cistellarcula ELLIOTT,
1954, p. 726 (type, C. wrigley;, OD)]. Small, com-
monly transversely ovate with wide hinge line but
outline variable; ventribiconvex, smooth to more
commonly multiplicate; beak short, subtruncate;
foramen large, commonly hypothyrid; deltidial
plates narrow. Pedicle collar well developed, sup-
ported by long, narrow, median septum. Cardinal
process short, transversely elongate, buttressed by
long, high, thick median septum; crura widely sepa-
rate, short, prominent, pointed; loop long, formed
of 2 slender, arcuate descending branches attached
to base of crura, valve floor, and anterior end of
median septum; short septal flanges present in adult
stages; lophophore large, schizolophous, spicules
not observed. [Argyrotheca may include species that
should be assigned to several different genera.] Up-
per Cretaceous (Maastrichtian)—Holocene: Belgium,
Maastrichtian; cosmopolitan, Eocene—Miocene; En-
gland, Ttaly, Pliocene; Atlantic (60-1,280 m), Car-
ibbean, Pacific (160 m), Mediterranean (3—400 m),
Holocene. FIG. 1473,2a—¢. *A. cuneata (Risso),
Holocene, Mediterranean; 4, dorsal valve view, x15;
b, ventral valve view, x13; ¢, dorsal valve interior of
juvenile, x20; d—e, dorsal and ventral valve interi-
ors, x20 (Logan, 1979).
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Megathiris

FiG. 1473. Megathyrididae (p. 2217-2221).

Bronnothyris PorIEL-BARCZYK & SMIRNOVA, 1978, p.

134 [*Terebratula bronnii ROEMER, 1841, p. 41;
OD]. Small, semicircular to subpentagonal in out-
line; wider than long; biconvex to planoconvex; pli-
cate, with 6 to 10 broad, low costae; beak erect,
foramen large, trigonal, deltidial plates narrow, dis-
junct. Pedicle collar well developed, ventral septum
thin, short. Cardinal process low, broad; hinge
plates broad, circular, concave; dorsal septum high,
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long, reaching from cardinalia to anterior margin;
short septal flanges extending ventrally from dorsal
septum. Upper Cretaceous (upper Campanian)—Pa-
leagene (lower Danian): Germany, Denmark, Po-
land, England, The Netherlands, wupper
Campanian—Maastrichtian; Denmark, lower
Danian. FiG. 1474a—0. *B. bronnii (ROEMER),
lower Maastrichtian, Kronsmoor, northwestern
Germany; 4, dorsal valve view, x10; 4, dorsal valve
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Bronnothyris

Fic. 1474. Megathyrididae (p. 2218-2220).

© 2009 University of Kansas Paleontological Institute
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Praeargyrotheca
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FiG. 1475. Pracargyrothecidae (p. 2221-2222).

interior, x15 (Johansen & Surlyk, 1990); ¢—o, serial missure rectimarginate to sulcate, multicostellate;
transverse sections 0.1, 0.3, 0.5, 0.7, 0.8, 0.85, 0.9, foramen large, submegathyrid, symphytium rarely
1.1, 1.2, 1.35, 1.5, 1.75, 1.8 mm from ventral complete. Hinge teeth large, median ridge extend-
umbo, x18 (Steinich, 1966). ing from beak nearly to anterior margin. Dorsal
Phragmothyris COOPER, 1955a, p. 65 [*P cubensis; valve with wide, deep sockets bounded by elevated
OD)]. Small to medium size; ventribiconvex, com- socket ridges; adductor scars on elevated platform
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1c

Krimargyrotheca

Evargyrotheca

FiG. 1476. Pracargyrothecidae (p. 2222).

with median septum rising above it; loop consisting
of broad ribbon extending around muscle platform,
and uniting with valve floor beneath it. Paleogene
(Eocene)—Oligocene: Cuba. Fic. 1473,1a—¢. *P.
cubensis; Eocene, Camaguey Province; 4, holotype,
dorsal valve, x3; b—e, lateral, ventral valve, anterior,
posterior views, x3; f~¢, ventral valve interior, dor-

sal valve interior, x3 (Muir-Wood, 1965a).

dian septum united to form low dorsal
septalium; loop axial, consisting of only two
gently curved, descending lamellae that unite
anteriorly on high, triangular median sep-
tum. Lower Cretaceous.

Praeargyrotheca SMIRNOVA in SMIRNOVA, ZEZINA, &

Family PRAEARGYROTHECIDAE
MacKinnon & Smirnova, 1995

[Pracargyrothecidae MacKiNNON & SMmirNOVA, 1995, p. 671]

Small to minute, generally strongly pli-
cate, with conspicuous granular micro-
ornament; ventral medium septum well de-
veloped; dental plates present in young
stages, obscured by later shell thickening in
adult forms; inner hinge plates and low me-
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PorieL-BArczyK, 1983, p. 52 [*Argyrotheca
hexaplicata SMIRNOVA, 1972, p. 108; OD]
[=Smirnovaena NEKVASILOVA, 1985, p. 101 (type, S.
quadricostata, OD)]. Shell small, biconvex, with 4
to 10 prominent, dorsoventrally opposed high,
keeled plicae in each valve; with commonly flat-
topped, granular microornament not coincident
with endopunctae; anterior commissure rectimar-
ginate; foramen large, hypothyrid to submeso-
thyrid; deltidial plates disjunct; interior margin of
both valves crenulated. Dental plates and lateral
umbonal cavities visible in early growth stages,
commonly obscured by secondary shell thickening
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Thaumatosia

Fic. 1477. Thaumatosiidae (p. 2222).

in adults. Cardinal process not differentiated but
small, transverse myophore may be visible; promi-
nent trapezoidal median septum extending about
0.8 distance to anterior margin, tapering posteriorly
to unite with a pair of inclined, partially excavate
inner hinge plates to form septalium; septalium well
demarcated from high inner socket ridges; descend-
ing branches of loop consisting of pair of arcuate
ribbons that unite with dorsal valve floor and me-
dian septum just anterior of midvalve. Lower Creta-
ceous: Ukraine (Crimea). FiG. 1475a—z. *P.
hexaplicata (SMIRNOVA), Berriasian; 4, posterodorsal
valve view; 4, ventral valve view; ¢, anterior view; 4,
dorsal valve interior; e, ventral valve interior, x20
(MacKinnon & Smirnova, 1995); f~z, serial trans-
verse sections 0.0, 0.1, 0.2, 0.3, 0.4, 0.6, 0.7, 0.8,
0.9, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 2.1,
2.3, 2.4 mm from ventral umbo, x5 (adapted from
Smirnova, 1972).

107; OD]. Minute, hinge line wide; ventribiconvex;
commonly with 6 to 9 dorsoventrally opposed,
rounded plicae; microornament of rounded granu-
lar mounds in granular groundmass; beak high,
apsacline; foramen large, deltidial plates disjunct.
Interior as for Praeargyrotheca. Lower Cretaceous
(Berriasian): Crimea. FiG. 1476,1a—d. *K.
concinna (SMIRNOVA); 4, posterodorsal view; b, ven-
tral valve view; ¢, dorsal valve interior; &, ventral
valve interior, x20 (MacKinnon & Smirnova,

1995).

Family THAUMATOSIIDAE
Cooper, 1973

[Thaumatosiidae COOPER, 1973a, p. 15]

Minute, foramen amphithyrid; without

loop, septum, or other calcareous supports;

Evargyrotheca MACKINNON & SMIRNOVA, 1995, p. 676 h
lophophore schizolophous. Holocene.

[*Argyrotheca alta SMIRNOVA, 1972, p. 110; OD].
Minute, subpentagonal, hinge line narrow; ventri-

biconvex; commonly with 4 dorsoventrally op- ~ Thaumatosia CooPEr, 1973a, p. 15 [*T" anomala;

posed, rounded plicae; anterior commissure recti-
marginate; microornament of triangular granules
coincident with endopunctae; beak high, apsacline;
foramen large, mesothyrid, deltidial plates disjunct.
Interior as for Praeargyrotheca. Lower Cretaceous:
Ukraine (Crimea). FiG. 1476,2a—e. *E. alta
(SMIRNOVA), Berriasian; #, dorsal view; b, ventral
view; ¢, dorsolateral view; 4, anterior view; e, ob-
lique view of dorsal valve interior, x20 (MacKinnon

& Smirnova, 1995).

Krimargyrotheca MACKINNON & SMIRNOVA, 1995, p.

676 [*Argyrotheca concinna SMIRNOVA, 1972, p.
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OD]. Minute, quadrate to subcircular in outline
with wide hinge line; costellate; anterior commis-
sure rectimarginate to unisulcate; foramen large,
amphithyrid. Teeth small, unsupported, with
pedicle groove at apex; ventral median septum nar-
row, long. Dorsal valve sockets broad, deep; socket
ridges erect, short, thick; no loop or other brachial
support. Holocene: Andaman Sea, off Thailand (40—
77 m).——F1G. 1477a—f *T. anomala; a—d, holo-
type, dorsal, ventral, lateral, and anterior views,
USNM 550347c¢, x10; e—f, dorsal and ventral valve
interiors, x20 (Cooper, 1973b).



BOUCHARDIOIDEA
D. I. MacKinNON and D. E. Leg

[University of Canterbury; and University of Otago)

Superfamily
BOUCHARDIOIDEA
Allan, 1940

[nom. transl. MACKINNON & LEE, herein, ex Bouchardiinae ALLAN,
19404, p. 270)

Adult shells small to medium size,
smooth, ovate to elongate-oval with pro-
nounced ventral carina, anterior commissure
unisulcate; beak commonly straight; hinge
teeth strong, with swollen bases grooved for
reception of socket ridges; cardinal process
and inner socket ridges commonly fused to
form a solid hinge platform that may bear a
prominent, inverted, V-shaped scar
reflecting deep impression of posterodorsal
extremities of diductor muscles; crura vesti-
gial to absent; septal pillar high, with trun-
cated distal extremity touching ventral valve;
brachidial supports, when present, arising
solely from septal pillar, consisting of either
a pair of septal flanges or more elaborate,
posteroventrally directed lamellae with me-
dially directed extremities that do not unite
to form complete ring; lophophore plecto-
lophous; not spiculate. Lower Cretaceous—
Holocene.

Family BOUCHARDIIDAE
Allan, 1940

[nom. transl. MACKINNON & LEE, herein, ex Bouchardiinae ALLAN,
1940a, p. 270]

Diagnosis as for superfamily. Lower Creta-
ceous—Holocene.

Bouchardia DaviDsoN, 1850a, p. 62 [*Anomia rosea
MAwE, 1823, p. 65; OD] [=Pachyrhynchus KING,
1850, p. 70, obj., non WAGLER, 1822, nec GERMAR,
1824]. Small to medium size, very thick shelled
posteriorly; beak nearly straight, foramen
permesothyrid; symphytium slightly concave. Ven-
tral valve with low septal ridge. High inner socket
ridges enclosing massive hinge platform with in-
verted, V-shaped, diductor muscle grooves; crura
absent; paired brachidial lamellae curving
posteroventrally from high septal pillar, but not
uniting distally. Upper Cretaceous (?Maastrichtian),
Paleogene (Paleocene)—Holocene: South America (0—
150 m); upper Eocene—Oligocene, Antarctica
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(Seymour Island).——F1G. 1478,1a—f. *B. rosea
(MawE), Holocene, Brazil; a—d, dorsal, ventral, lat-
eral, and anterior views, x2; ¢, ventral valve interior;
/. dorsal valve interior, x4 (Brunton, 1996).

Australiarcula ELLiOTT, 1960b, p. 26 [*A. artesiana;
OD]. Small, ovate; beak straight, foramen medium,
permesothyrid, attrite; symphytium slightly con-
cave, beak ridges sharp. Cardinal process small, bi-
lobed myophore, posteriorly inserted on cardinal
platform; septal pillar high anteriorly, with curved,
posteriorly directed, brachidial lamellae situated
close to elevated margins of deeply inserted adduc-
tor muscle scars on valve floor; crura reduced to a
pair of minute, inwardly curving projections lo-
cated high in anterior wall of cardinal platform.
[There is no evidence to support the loop recon-
struction of ELLIOTT, 1960b.] Lower Cretaceous:
South Australia. FiG. 1478,4a—c. *A. artesiana;
a—b, dorsal and anterior views, x2 (Muir-Wood,
1965a); ¢, dorsal valve interior, reconstructed, x2
(adapted from Elliott, 1960b).

Bouchardiella DorrLo-Jurapo, 1922, p. 200
[*Bouchardia patagonica THERING, 1903a, p. 210;
OD]. Small, ventribiconvex, elongate-oval, thick
shelled; beak short, straight, foramen permeso-
thyrid, attrite; symphytium flat to concave. Ventral
valve greatly thickened, bearing prominent grooves
to accommodate inner socket ridges. Cardinal pro-
cess small, bilobed myophore, posteriorly inserted
on cardinal platform, socket ridges prominent; sep-
tal pillar high anteriorly and bearing 2 short, poste-
riorly inclined flanges. Upper Cretaceous—Paleogene:
Australia, South America. FiG. 1478,2a. *B.
patagonica (IHERING), Paleogene, Argentina; dorsal
view of holotype, x2 (lhering, 1903a). FiG.
1478,2b—e. B. cretacea (ETHERIDGE), Western Aus-
tralia; 4, dorsal view, x6; ¢, dorsal valve interior, x7;
d, ventral valve interior, x6; ¢, oblique anterior view
of conjoined valves showing septal pillar and septal
flange abutting ventral valve, x10 (new).

Malleia THOMSON, 1927, p. 283 [*Terebratelln
portlandica CHaPMAN, 1913, p. 187; OD]. Small,
planoconvex; beak short, foramen hypothyrid,
deltidial plates narrow, disjunct. Hinge teeth strong,
transversely striated, with deeply grooved, swollen
bases. Massive inner socket ridges united postero-
medianly, bearing deep, inverted, V- or Y-shaped
diductor muscle pits and enclosing a prominent
posteromedian trough that probably served as a
dorsal adjustor muscle attachment site; crura ab-
sent; elongate adductor muscle scars enclosing sep-
tal pillar; septal pillar high with incomplete ascend-
ing and rudimentary descending lamellae. Paleogene
(Oligocene)—Neogene (Pliocene): Australia. FiG.
1478,3a—d. *M. portlandica (CHaPMAN), Oli-
gocene—Miocene; @—b, holotype, dorsal and anterior
views, NMVP 12460, x4 (Richardson, 1973); ¢,
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Neobouchardia

Fi6. 1478. Bouchardiidae (p. 2223-2224).

dorsal valve interior showing septal lamellae, x5; 4,
posterior oblique view of dorsal valve interior, x5
(new).

Neobouchardia THOMSON, 1927, p. 270 [*Bouchardia

minima THOMSON, 1918b, p. 260; OD]. Small,
thick shelled; beak straight to suberect; foramen
minute, permesothyrid, beak ridges sharp;
symphytium slightly concave. Ventral valve greatly
thickened, bearing prominent grooves to accommo-
date inner socket ridges. Cardinalia greatly thick-
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ened, inner socket ridges fused medially, supporting
posteriorly a variably swollen, bosslike cardinal pro-
cess bearing paired, inverted, Y-shaped diductor
scars; crura vestigial; septal pillar very high,
brachidial lamellae absent. Paleogene (Oligocene)—
Neogene (Pliocene): New Zealand; Australia, Oli-
gocene—Miocene. FiG. 1478,5a—d. *N. minima
(THOMSON), Miocene, New Zealand; #—b, dorsal
and ventral views; ¢, dorsal valve interior; 4, ventral
valve interior with damaged beak, x6 (new).




PLATIDIOIDEA
D. I. MacKinNON and D. E. Leg

[University of Canterbury; and University of Otago)

Superfamily PLATIDIOIDEA
Thomson, 1927

[nom. transl. MACKINNON & LEE, herein, ex Platidiinae THOMSON,
1927, p. 215]

Adult shell small, planoconvex, convexo-
plane or slightly biconvex; outline sub-
circular or ovate, smooth, capillate or spi-
nose; anterior commissure rectimarginate;
foramen relatively large, amphithyrid or
hypothyrid. Dental plates weak or absent;
pedicle collar short, sessile. Cardinal process
weak or absent; hinge plates not developed,
septal pillar may be present; crura, when
present, long and slender, extending directly
from inner socket ridges; descending
branches or high triangular septal pillar may
be developed; posterolaterally directed septal
flanges may project from distal end of pillar;
lophophore and mantle strongly spiculate;
adult lophophore schizolophous or
zygolophous. Upper Cretaceous—Holocene.

Family PLATIDIIDAE
Thomson, 1927

[nom. transl. ALLAN, 1940a, p. 269, ex Platidiinae THOMSON, 1927,
p. 215]

Diagnosis as for superfamily. Upper Creta-
ceous—Holocene.

Subfamily PLATIDIINAE
Thomson, 1927

[Platidiinae THOMSON, 1927, p. 215]

Generally planoconvex shells, foramen
amphithyrid; sepral pillar, when present,
high and triangular (axial loop phase); septal
flanges at apex; crura and descending
branches not always developed; mantle,
body wall, lophophore, and tentacles
strongly spiculate; lophophore schizo-
lophous or zygolophous. Setae very long.
Upper Cretaceous—Holocene.

Platidia Costa, 1852 (Jan.), p. 47 [*Orthis anomioides

ScaccHr & Puiuieel, 1844, p. 69; OD] [=Morrisia
DavIDSON, 1852d (May), p. 371, obj.]. Small,
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subcircular to subquadrate in outline, planoconvex,
thin shelled, semitransparent; smooth, or with radi-
ating lines or spinules on ventral valve; hinge line
wide, foramen large, amphithyrid; deltidial plates
very narrow, disjunct. Pedicle collar short, sessile;
hinge teeth with narrow dental plates and grooved,
swollen bases; short ventral myophragm. Cardinal
process absent; inner socket ridges strong; outer
socket ridges narrow; no hinge plates; septal pillar
located directly anterior to large amphithyrid
pedicle embayment, bladelike and leaning anteri-
orly proximally but posteriorly deflected distally
and terminating in a pair of posteriorly directed, U-
shaped septal flanges; crura long and slender with
short processes, descending branches strongly arcu-
ate, uniting medianly with lateral flanks of U-
shaped septal flanges. Lophophore zygolophous.
Paleogene (Danian)—Holocene: Denmark, Danian;
North America, Eocene; Germany, Italy, Oligocene;
Italy, Poland, Miocene; ltaly, Pliocene; North
America, Pleistocene; cosmopolitan: Mediterranean
(180—400 m), eastern Atlantic (50—1,340 m), west-
ern Atlantic, Caribbean (170-1,290 m), eastern Pa-
cific (100-400 m), western Pacific (130 m), Indian
Ocean (90-1,500 m), Holocene. FiG. 1479,3a—
i. *P anomioides (ScaccH1 & PuiLipri), Holocene,
Caribbean; a—c, dorsal, ventral, and lateral views,
x5; d, interior of ventral valve, x10; e—h, ventral,
anterior, and 2 laterally tilted views of dorsal valve
interior, x10; 7, bilobed lophophore, x10 (Cooper,
1977).

Aemula STEINICH, 1968a, p. 193 [*A. inusitata; OD].
Shell small (up to 8 mm in length), thin, oval to
irregular subcircular, may be wider than long,
planoconvex; dorsal valve smooth, ventral valve
may carry fine spines; beak short, suberect, foramen
large, amphithyrid, irregular in outline, deltidial
plates narrow. Pedicle collar short, teeth small, den-
tal plates slender. Hinge plates weakly developed,
crura absent, septal pillar triangular with small, di-
vergent septal flanges on apex; lophophore
schizolophous to zygolophous. Differs from
Platidia in lacking both crura and descending
branches. Upper Cretaceous (Santonian)—Paleogene
(Danian): northwestern Germany, Santonian—
Maastrichtian; England, Campanian; Denmark,
Germany, Poland, Maastrichtian—lower Danian.
—F1G. 1479,1a—c. *A. inusitata, Maastrichtian,
Hvidskud, Mon, Denmark; -5, dorsal and ventral
views, x10 (Surlyk, 1974); ¢, dorsal valve interior,
x10 (Steinich, 1968a).

Amphithyris THOMSON, 1918a, p. 20 [ *A. buckmani;
OD]. Small (up to 5 mm wide), broadly suborbicu-
lar, planoconvex, smooth or with faint capillae on
ventral valve, hinge line nearly straight; beak
apicate, foramen amphithyrid. Hinge teeth without
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Aemula !

Platidia

FiG. 1479. Platidiidae (p. 2225-2226).

dental plates or swollen bases. Cardinalia consisting dorsal valve exteriors, x6 (Thomson, 1927); ¢,
of socket ridges only; dorsal median septum low, schizolophous lophophore; d—¢, dorsal and oblique
triangular in lateral view; lophophore schizo- views of dorsal valve interior with lophophore re-
lophous, supported by spicules. Holocene: New moved, x6 (new).

Zealand, Ross Sea, South Orkney Islands (74-641 Annuloplatidia ZEzINA, 1981b, p. 144 [ *A. indo-
m). Fic. 1479,2a—e. *A. buckmani, holotype, pacifica; OD]. Small (up to 4.7 mm wide), smooth,
NMNZ Br 80; a—b, line drawings of ventral and planoconvex to concavoconvex; foramen amphi-
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1b

Scumulus

2227

Annuloplatidia

Fic. 1480. Platidiidae (p. 2226-2227).

thyrid; pedicle collar sessile; deltidial plates rudi-
mentary. Crura projecting anteriorly from inner
socket ridges; transverse band connecting distal ex-
tremities of divergent septal flanges on apex of sep-
tal pillar to form a triangular ring; descending
branches as in Platidia; lophophore zygolophous.
Differs from Platidia in presence of transverse band
in brachidium. Neogene (Pliocene)—Holocene: USA
(California), Pliocene; Indian Ocean, central Pacific,
North Atlantic (370-5,240 m), Holocene. FiG.
1480,2a—b. *A. indopacifica, Holocene, Pacific; a,
beak of ventral valve; b, dorsal valve interior, x18
(Zezina, 1981b).

Scumulus STEINICH, 1968a, p. 199 [*S. inopinatus;
OD]. Small, smooth, thin shelled, outline sub-
triangular to elongate-oval; flattened biconvex,
short, straight beak; foramen large, amphithyrid in
juveniles to hypothyrid in adults. Pedicle collar dis-
tinct. Brachidium represented by descending
branches that extend between crura and narrow,
high, subtriangular septal pillar with truncated
apex; lophophore strongly spiculate. Upper Creta-
ceous: England, upper Campanian; Denmark,
Maastrichtian. FiG. 1480,1a—d. *S. inopinatus,
Maastrichtian, Denmark; 2—b, dorsal and lateral
view of small specimen; ¢, dorsal valve interior; 4,
lateral view of brachidium, x20 (Steinich, 1968a).

Subfamily PHANEROPORINAE
Zezina, 1981

[nom. transl. MAacKINNON & LEE, herein, pro Phaneroporidae
ZEZINA, 1981c, p. 17]

Shell small, slightly biconvex, foramen
hypothyrid; dental plates recessive. Inner
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socket ridges strong; crura long, slender, and
flattened distally; descending branches when
present uniting with high, triangular septal
pillar (axial loop phase); adult lophophore
zygolophous and heavily spiculate. Holocene.

Phaneropora ZEzINA, 1981c, p. 18 [*R galatheae; OD].
Small, subcircular, smooth, gently biconvex, ante-
rior commissure rectimarginate; beak ridges slightly
tuberculate; foramen large, hypothyrid, deltidial
plates very narrow, disjunct, pedicle collar short;
hinge teeth with small recessive dental plates. No
cardinal process; high inner socket ridges with long
crura that are anteromedially convergent; septal
pillar platelike at its base with high, narrow distal
extremity (axial loop phase), descending branches
absent; lophophore zygolophous and heavily spicu-
late. Holocene: Great Australian Bight, Southwest-
ern Pacific, Indonesia (Arafura Sea), 390-755 m.
——F1G. 1481,2a—f. *P galatheae; a—b, holotype,
dorsal and lateral views, Great Australian Bight,
1,320-1,340 m, ZMUC-BRA-1, x8 (Zezina,
1981¢); ¢—d, ventral and lateral views of dorsal in-
terior, x20; ¢, ventral valve interior, x20; /; detail of
beak region, off Tasmania, 755 m, x40 (new).

Leptothyrella MUIR-Woo0D 1965c¢, p. 855, nom. nov.
pro Leptothyris MUIR-WoOOD, 1959, non CONRAD in
KERR, 1875, p. 20 [*Leptothyris ignota MUIR-WOOD,
1959, p. 308; OD]. Very similar to Phaneropora but
lacking beak ridge tubercles and with narrow de-
scending loop branches extending between crura
and distal extension of high, septal pillar; lopho-
phore zygolophous. Holocene: Indian Ocean (off
Zanzibar), Gulf of Aden, North Atlantic (2,000—
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Leptothyrella

Fic. 1481. Platidiidae (p. 2227-2228).

4,737 m). FiG. 1481,1a—c. *L. ignota; a—b, dor- incerta (DAVIDSON), Gulf of Gascoigne, Atlantic; d—
sal and lateral views, Gulf of Aden, x7; ¢, dorsal ¢, ventral and lateral views of dorsal interior, x20; f~
interior, holotype NHM ZB 1555, off Zanzibar, & dorsal and anterior oblique views of ventral inte-

x12 (Muir-Wood, 1965c). FiG. 1481, Id-g. L. rior, x20 (new).
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TEREBRATELLOIDEA
D. I. MacKinNON and D. E. Leg

[University of Canterbury; and University of Otago)

Superfamily
TEREBRATELLOIDEA
King, 1850

[nom. transl. ALLAN, 1940a, p. 269, ex Terebratellidae King, 1850,
p. 245]

Adult shells small to large, generally bi-
convex, subcircular to elongate oval, com-
monly smooth, some multicostate; anterior
commissure rectimarginate to unisulcate,
rarely biplicate; ventral umbo commonly
attrite, foramen small to large, mesothyrid to
permesothyrid, with delthyrium restricted by
deltidial plates (either disjunct or conjunct),
or by a symphytium. Dental plates absent;
pedicle collar short, sessile. Cardinalia lamel-
lar or variably thickened. Cardinal process
with transversely oval myophore that may
have swollen, anterior boss; septal pillar re-
tained throughout ontogeny, commonly de-
veloping as a median septum; hinge plates
commonly uniting with septum to form
septalium. Anteroventral edge of septal pil-
lar bladelike and nonbifurcate throughout
ontogeny; septal flanges not developed.
Adult loop commonly teloform, but may be
annular, haptoid, diploform, or trabecular;
nonspiculate. Paleogene—Holocene.

Family TEREBRATELLIDAE
King, 1850

[Terebratellidae King, 1850, p. 245]

Loop passing through some or all of axial,
cucullate, annular, haptoid, trabecular, and
teloform phases; inner hinge plates uniting
with median septum to form septalium; pos-
terior shell thickening developed in some
taxa. Paleogene—Holocene.

Subfamily TEREBRATELLINAE
King, 1850

[nom. transl. DaVIDSON, 1886, p. 4, ex Terebratellidae King, 1850, p.
245]

Smooth or multicostate; deltidial plates
disjunct or conjunct in adults. Cardinalia
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commonly lamellar with excavate, inner
hinge plates meeting on medium septum to
form septalium; posterior shell thickening
extensive in adult growth stages of some gen-
era; adult loop commonly trabecular but also
may be annular, haptoid, or teloform. Paleo-
gene—Holocene.

Terebratella D’ORBIGNY, 1847, p. 269 [*Tercbratula
chilensis BRODERIP, 1833b, p. 141; OD; =Anomia
dorsata GMELIN, 1792, p. 3,348; Terebratula flexuosa
P. P. KING, 1835, p. 337; Terebratula patagonica
GouLp, 1850, p. 347] [=Waltonia DaviDSON,
1850d, p. 474 (type, W, valenciennesii); Magasella
DaLt, 1870, p. 134 (type, Terebratella evansii
DavIDsoN, 1852¢, p. 77). Medium to large, trans-
versely ovate, unisulcate, costate to strongly
multicostate; beak erect to suberect, attrite, foramen
medium to large, submesothyrid to mesothyrid,
deltidial plates commonly conjunct. Cardinalia
weakly to moderately thickened, hinge plates exca-
vate, moderately to steeply inclined, meeting on
low median septum to form septalium; adult loop
trabecular, lophophore plectolophous. Paleogene
(Oligocene)—Holocene: South America, New
Zealand. FiG. 1482,1a—f *T. dorsata (GMELIN),
Holocene, Strait of Magellan; a—d, dorsal, ventral,
anterior, and lateral views, x1; ¢, ventral interior,
x1; f; dorsal interior showing brachidium, x1
(Fischer & Oehlert, 1892).

Aerothyris ALLAN, 1939, p. 245 [*Magellania mac-
quariensis THOMSON, 1918a, p. 30; OD]. Medium
size, variably ovate, weakly to moderately unisul-
cate, smooth; beak suberect, attrite, foramen me-
dium to large, mesothyrid, deltidial plates com-
monly disjunct, rarely conjunct in some adults.
Cardinalia moderately thickened; outer hinge plates
prominent and gently inclined; inner hinge plates
more steeply inclined, uniting medianly to form
septalium; cardinal process prominent, consisting of
striated transverse myophore; crura with prominent
crural processes; median septum bladelike; adult
loop teloform. Holocene: Macquarie Island, Antipo-
des Island.——F1G. 1483,1a—e. *A. macquariensis
(THOMSON), Macquarie Island; a—d, dorsal, lateral,
anterior, and posterior views, x1; ¢, interior of dor-
sal valve, x1 (Foster, 1974).

Aneboconcha CooreRr, 1973b, p. 28 [*A. obscura;
OD]. Small, smooth, elongate oval, gently
unisulcate, beak suberect, foramen large,
submesothyrid; deltidial plates disjunct. Cardinal
process consisting of transversely oval myophore;
socket ridges and outer hinge plates narrow, crural
bases narrow, inner hinge plates well developed,
uniting with bladelike median septum to form
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Gmelinmagas
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.C

alloria

Aneboconcha

FiG. 1482. Terebratellidae (p. 2229-2231).
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septalium; loop trabecular. Holocene: South Atlan-
tic. FiG. 1482,7a—e. *A. obscura, South Shet-
land Islands; 2—c, dorsal, lateral, and anterior views;
d—e, interior of ventral and dorsal valves, x2 (Coo-

per, 1973b).

Calloria CooPEr & LEE, 1993, p. 267 [*Terebratula

inconspicua G. B. SOWERBY, 1846, p. 92; OD;
=Terebratula rubicunda G. B. SOWERBY, 1846, p.
93]. Shell red, small to medium, smooth, or sec-
ondarily anteriorly costate, moderately to strongly
unisulcate, beak short, attrite, foramen large,
submesothyrid; deltidial plates commonly disjunct
but sporadically conjunct in gerontic specimens.
Cardinal process a transverse myophore lacking any
anterior swelling; inner hinge plates meeting low
median septum to form septalium, loop trabecular.
Neogene (Pliocene)—Holocene: New Zealand.
FiG. 1482,6a—e. *C. inconspicua (G. B. SOWERBY),
Holocene; a—d, lectotype, dorsal, ventral, lateral,
and anterior views, ZB 595, x1 (Cooper & Lee,
1993); ¢, dorsal interior, x4 (new).

Dyscritosia COOPER, 1982, p. 22 [*D. secreta; OD].

Small to medium, smooth, subcircular, biconvex,
rectimarginate; beak low, attrite, erect; foramen
medium, submesothyrid; deltidial plates narrow,
disjunct. Cardinalia similar to Ancboconcha. Adult
loop trabecular. Holocene: USA (southern Geor-
gia). FIG. 1482,2a~d. *D. secreta; a—c, holotype,
dorsal, lateral, and anterior views, USNM 551169a,
x1; d, dorsal interior, x2 (Cooper, 1982).

Fosteria ZEzINA, 1980, p. 26 [*Magellania? spinosa

FosTER, 1974, p. 142; OD]. Small, smooth,
rectimarginate to unisulcate, foramen large,
submesothyrid; beak suberect, attrite; deltidial
plates very narrow, disjunct. Cardinalia lamellar,
lacking clearly defined cardinal process; inner hinge
plates broad, steeply inclined, uniting with low pos-
terior trail of median septum to form septalium;
septal pillar high, spinose anteriorly; loop annular,
descending branches with several curved spines. Ho-
locene: Antarctic and South Atlantic (311-1,226
m). FiG. 1482,5a—d. *F spinosa (FOSTER), Ross
Sea; a—c, holotype, dorsal, lateral, and anterior
views, USNM 550269A, x4; 4, line drawing of

dorsal valve interior, x12 (Foster, 1974).

Gmelinmagas DE MARINELARENA, 1964, p. 267 [*G.

plicata; ODj; =Terebratella dorsata ORTMANN, 1902,
p. 74, non Anomia dorsata GMELIN, 1792, p. 3,348].
Medium, ventribiconvex, subpentagonal, uni-
sulcate, coarsely costate anteriorly but smooth pos-
teriorly; beak suberect, attrite, foramen relatively
large, mesothyrid, deltidial plates conjunct. Cardi-
nal process high, transverse, hinge plates excavate,
moderately inclined, meeting on low septum to
form septalium; loop trabecular. Paleogene—Neogene:
Patagonia. Fic. 1482,3a—c. *G. plicata, Mi-
ocene; dorsal, lateral, and anterior views, x1 (new).

Gyrothyris THOMSON, 1918a, p. 23 [*G. mawsoni;

OD]. Medium, transversely ovate to elongate oval;
finely multicostate, anterior commissure weakly
unisulcate; beak suberect to erect, foramen small,
mesothyrid, attrite; deltidial plates usually con-
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junct, concave, almost hidden. Cardinalia thick-
ened; cardinal process transversely oval myophore,
median septum uniting posteriorly with narrow
septalium; adult loop typically trabecular but occa-
sionally teloform. Holocene: off southern New
Zealand and Macquarie Islands. FiG. 1483,24—
e. *G. mawsoni, Macquarie Island; a—c, dorsal, lat-
eral, and anterior views, x1; d—e, ventral and dorsal
valve interiors, x1 (Foster, 1974).

Theringithyris LEvy, 1961, p. 84 [*Magellania

ameghinoi IHERING, 1903b, p. 326; OD]. Medium
to large, smooth, biconvex, circular, rectimarginate;
beak low, suberect, foramen small, mesothyrid,
deltidial plates conjunct, beak ridges sharp.
Cardinalia thickened; crural bases swollen, diverg-
ing at about 45° from median plane and enclosing
narrow, partially infilled septalium; cardinal process
well differentiated, consisting of posterior, rather
sunken myophore with upturned lateral margins
and anterior bosslike swelling; inner socket ridges
with submarginal thickening; median septum rela-
tively low and bladelike, extending about 0.6 valve
length; loop teloform. Neogene (Miocene):
Patagonia. Fic. 1482,4a—c. *I. ameghinoi
(IHERING); 2—b, dorsal and lateral views, x1; ¢, inte-
rior of dorsal valve, x1 (new).

Magadina THOMSON, 1915a, p. 399 [*M. browni;

OD]. Small, smooth, biconvex to planoconvex,
ventrally carinate, unisulcate. Beak suberect, fora-
men permesothyrid, deltidial plates conjunct.
Hinge teeth strong with grooved, swollen bases.
Cardinal process a transverse myophore, lacking an-
terior swelling; swollen inner socket ridges tending
to fuse anteriorly to enclose a short, deep hinge
trough; septal pillar high; incomplete annular loop.
Paleogene (Oligocene)—Neogene (Miocene): New
Zealand; Australia, Miocene. FiG. 1483,3a—f.
*M. browni, Miocene, New Zealand; a—d, holotype,
dorsal, lateral, anterior, and posterior views,
NMNZ Br46, x2; e—f; dorsal and oblique views of

dorsal valve interior, x4 (new).

Magella THOMSON, 1915a, p. 396 [*M. carinata; OD;

=Terebratella kakanuiensis THOMsON, 1908, p. 102,
non HUTTON, 1905, p. 479]. Small, smooth, uni-
sulcate; beak suberect, foramen submesothyrid,
deltidial plates disjunct. Cardinalia strongly resem-
bling those of Calloria, but adult loop phase
haptoid to incipiently trabecular. Paleogene (Eocene—
Oligocene): New Zealand.——FIG. 1483,4a—e. *M.
carinata, Oligocene; 4, dorsal view, x2; b—c, lateral
and anterior views, x1; 4, dorsal valve interior, x2;
e, oblique view of loop, x3 (new).

Neothyris DouviLLE, 1879, p. 274 [*Terebratula

lenticularis DEsHAYES, 1839, p. 359; OD]. Large,
smooth, weakly unisulcate, beak erect to incurved,
foramen small, mesothyrid, attrite; deltidial plates
conjunct. Strong posterior shell thickening in
adults. Cardinalia thickened, crural bases fused with
socket ridges; median septum short, high, bifurcat-
ing posteriorly to form wide hinge trough, almost
filled by large, swollen boss of cardinal process;
crura rather short, crural processes prominent; adult
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FiG. 1483. Terebratellidae (p. 2229-2233).
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loop teloform, lophophore plectolophous. Neogene
(Miocene)—Holocene: New Zealand. FiG.
1483,5a—d. *N. lenticularis (DESHAYES), Holocene;
a—c, dorsal, lateral, and anterior views; 4, dorsal
interior showing loop, x1 (new).

Pachymagas IHERING, 1903b, p. 332 [*Terebratella

(Pachymagas) tehuelcha THERING, 1903b, p. 332;
OD]. Medium to large, smooth, unisulcate, beak
suberect to erect; foramen large, mesothyrid, attrite;
deltidial plates conjunct; posterior shell thickening
moderately to very strongly developed. Hinge teeth
strong. Cardinalia thickened; median septum bifur-
cating posteriorly to form wide hinge trough, al-
most completely filled by very swollen boss of car-
dinal process; loop trabecular. Paleogene
(Oligocene)—Neogene (Pliocene): South America;
New Zealand, Oligocene—Miocene. FiG.
1484,4a—c. *P. tehuelcha, Pliocene, Patagonia; a—b,
lectotype, dorsal and lateral views of exterior,
MACN 4990, x1; ¢, dorsal interior, loop not pre-
served, x1 (new).

Praemagadina MacKinnoN in MacKinnon, Beus, &

LEE, 1993, p. 338 [*P. campbelli; OD]. Small,
smooth, unisulcate, beak suberect, foramen sub-
mesothyrid, deltidial plates disjunct; both valves
thickened posteriorly. Hinge teeth strong with
grooved swollen bases; inner socket ridges robust,
enclosing sessile hinge trough bearing large pedicle
adjustor muscle scars; septal pillar high, anteriorly
inclined; adult loop incomplete haptoid. Paleogene
(Oligocene): New Zealand.——Fi1G. 1484,3a—¢. *P
campbelli; a—c, holotype, dorsal, lateral, and anterior
views, OU 40741, x3; d—e, dorsal valve interior,
normal and oblique views, x6 (MacKinnon, Beus,

& Lee, 1993).

Syntomaria COOPER, 1982, p. 20 [*S. curiosa; OD].

Small, smooth but with prominent growth lines,
clongate oval, narrowly biconvex, rectimarginate;
beak suberect, attrite, foramen wide, deltidial plates
narrow, disjunct. Cardinal process a well-developed
transverse myophore; inner hinge plates excavate,
uniting on valve floor; septal pillar high, anteriorly
inclined, and narrow. Loop annular to incipiently
haptoid; descending branches occasionally incom-
plete. Holocene: South Sandwich Islands, South At-
lantic. FiG. 1484,1a—d. *S. curiosa; a—c, holo-
type, dorsal, lateral, and anterior views, USNM
551173a, x5; d, dorsal valve interior, x7 (Cooper,
1982).

Waiparia THOMSON, 1920, p. 380 [*Pachymagas

abnormis THOMSON, 1917, p. 412; OD]. Medium
to large, smooth, unisulcate; beak erect, attrite, fo-
ramen submesothyrid to mesothyrid, deltidial
plates conjunct. Cardinal process with transversely
oval myophore and small, pyramidal anterior boss;
cardinalia thickened, inner hinge plates well devel-
oped, uniting on short median septum to form
septalium; loop trabecular. Paleogene (Oligocene)—
Neogene (Miocene): New Zealand.——Fic.
1484,2a—d. *W. abnormis (THOMSON), Miocene; a—
¢, holotype, dorsal, lateral, and anterior views,
NMNZ Brl113, x1.5; d, dorsal interior, loop not
preserved, x3.5 (new).
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Subfamily ADNATIDINAE

new subfamily

[Adnatidinae MACKINNON & LEE, herein] [type genus, Adnatida
RICHARDSON, 1991, p. 38]

Small, smooth, unisulcate, crura vestigial,
loop incomplete annular to incomplete
haptoid. Paleogene (Eocene).

Adnatida RiCHARDSON, 1991, p. 38 [*Magasella
deformis TatE, 1880, p. 165; OD]. Small, smooth,
strongly unisulcate, ventrally carinate, beak erect to
slightly incurved, foramen small, mesothyrid to
submesothyrid; deltidial plates conjunct and down-
wardly convergent along median line; beak ridges
well developed. Cardinalia massively thickened; car-
dinal process small, sessile, transversely oval
myophore; small pedicle adjustor muscle pits in-
serted just anteriorly of cardinal process, tending to
become infilled by secondary shell in gerontic speci-
mens; massive median swelling between very strong
inner socket ridges; septal pillar very high; loop
annular to haptoid. Paleogene (Eocene): Australia.

FIG. 1485,3a—f. *A. deformis (TATE); a—c, dor-

sal, lateral, and anterior views, x3.5 (Richardson,

1991); d, ventral interior; e—f normal and lateral

views of dorsal interior, x4 (new).

Subfamily ANAKINETICINAE
Richardson, 1991

[Anakineticinae RICHARDSON, 1991, p. 30]

Small to medium, smooth, unisulcate,
ventrally carinate; high septal pillar almost
touching ventral valve floor; hinge trough
may become completely infilled with sec-
ondary shell, forming prominent cardinal
platform with posterior pits for dorsal adjus-
tor muscle attachment; loop annular to tra-
becular. Paleagene (Oligocene)—Holocene.

Anakinetica RICHARDSON, 1987, p. 38 [* Terebratella(?)
cumingii DAVIDSON, 1852d, p. 368; OD]. Small to
medium, ovate, biconvex; beak large, suberect to
straight; symphytium wide, flat; cardinal margin
straight or nearly straight. Substantial posterior
shell thickening in both valves; pedicle canal long
and narrow; crura short; loop annular to trabecular.
Paleogene (Oligocene)—Holocene: Australia. FiG.
1485,2a—e. *A. cumingii (DAVIDSON); a—d, dorsal,
lateral, posterior, and anterior views, x2; ¢, dorsal
interior, x3 (Richardson, 1987).

Parakinetica RICHARDSON, 1987, p. 39 [*P stewarti;
OD]. Small, planoconvex; beak small, straight;
deltidial plates disjunct; loop annular. Holocene:
Australia. FiG. 1485,1a—f *P. stewarti, Bass
Strait; a—d, dorsal, lateral, posterior, and anterior
views; e—f, dorsal and ventral interiors, x5

(Richardson, 1987).
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F1G. 1485. Terebratellidae (p. 2233).

Subfamily MAGELLANIINAE
Beecher, 1893

[Magellaniinae BEECHER, 1893, p. 391]

Small to large, smooth to multiplicate,
biconvex, with suberect to incurved beak,
mesothyrid to permesothyrid foramen;
symphytium well developed; cardinalia com-
monly lamellar with excavate inner hinge
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plates meeting on medium septum to form

septalium; posterior shell thickening exten-

sive in adult growth stages of some genera.

Adult loop commonly teloform. Paleogene

(Eocene)—Holocene.

Magellania BavLe, 1880, p. 240, nom. nov. pro
Waldheimia KING, 1850, p. 81, non BRULLE, 1846

[*Terebratula australis Quoy & GAIMARD, 1834, p.
551; ODj =Terebratula flavescens LAMARCK, 1819, p.
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FiG. 1486. Terebratellidae (p. 2235-22306).

246]. Medium to large, ovate, smooth as juvenile,
becoming costate, unisulcate; beak suberect to
erect; foramen large, mesothyrid, attrite;
symphytium moderately high. Cardinalia lamellar
with wide inner hinge plates and narrow outer
hinge plates divided by narrow crural bases, hinge
plates excavate, meeting on medium septum to
form septalium; cardinal process a transverse myo-
phore; crura short, crural processes prominent; loop
teloform, lophophore plectolophous. Neogene (?Mi-
ocene), Holocene: Australia, Antarctica, South
America. Fic. 1486,3a—d. *M. flavescens
(LAMARCK), Holocene, Australia; z—c, dorsal, lateral,
and anterior views, x1 (Davidson, 1886); 4, dorsal
valve interior, x1.5 (new).

Diedrothyris RicHARDSON, 1980, p. 48 [*Waldheimia

(?) johnstoniana TATE, 1880, p. 151; OD]. Medium,
smooth, becoming multiplicate in adult,
rectimarginate to unisulcate to intraplicate; beak
suberect, foramen medium in size, mesothyrid.
Cardinalia with crural bases separating excavate in-
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ner and outer hinge plates; inner hinge plates mod-
erately inclined, uniting with bladelike median sep-
tum to form septalium; cardinal process consisting
of upwardly projecting subquadrate myophore;
loop teloform. Paleagene (Eocene)—Neogene (Mi-
ocene): Australia. Fi6. 1486,1a—d. *D. johnston-
iana (TATE), upper Eocene, Aldinga, South Austra-
lia; 2—c, dorsal, lateral, and anterior views, x1.6; 4,
interior of dorsal valve, x2 (Richardson, 1980).

Victorithyris ALLAN, 1940b, p. 289 [*V. peter-

boroughensis; OD]. Medium to large, smooth to
variably costate, unisulcate to intraplicate, beak
suberect to erect, foramen small, mesothyrid;
symphytium convex with median ridge. Cardinalia
thickened, with fused socket ridges and stout crural
bases; thickened inner hinge plates meeting on
short, thick median septum to form septalium; loop
teloform. Paleogene (Eocene)—Neogene (Miocene):
Australia. FiG. 1486,2a—c. *V. peterboroughensis,
Miocene, Victoria; 2—c, dorsal, lateral, and anterior
views; d—e, dorsal and ventral interiors, x1 (new).




Terebratulida— Terebratelloidea

Subfamily STETHOTHYRIDINAE
MacKinnon, 1993

[Stethothyridinae MacKinNoN in MacKiNNoON, Beus, & Lek, 1993, p.
342

Smooth to marginally plicate, commonly
unisulcate but may be intraplicate or
paraplicate; biconvex with suberect to
incurved beak, mesothyrid to permesothyrid
foramen, symphytium present; inner socket
ridge, outer hinge plate area wide to very
wide and commonly swollen; crura originat-
ing close to median plane and diverging at
acute angle from just anterior of cardinal
process; dorsal median septum bladelike,
merging posteriorly with very narrow, com-
monly parallel-sided septalium that is often
obscured in adults by secondary infilling of
cavities or extreme thickening of crural
bases; loop teloform. Paleogene (Eocene)—
Neogene (Miocene).

Stethothyris THOMSON, 1918a, p. 23 [*S. uztleyi; OD].

Small to medium, subcircular to elongate-oval,
smooth, biconvex, unisulcate; beak suberect; fora-
men small, mesothyrid; symphytium wide with
superficial grooves and ridges. Pedicle cavity re-
duced by posterior valve thickening; hinge teeth
small, strong, with swollen bases grooved to accom-
modate socket ridges. Cardinal process with swollen
anterior lobe, and posterior myophore with lateral,
upturned flanges that project beyond umbo;
cardinalia swollen; extremely narrow, largely infilled
septalium uniting posteromedianly with crural
bases; pedicle adjustor attachment sites restricted
and posteriorly located, forming prominent excava-
tions leading to isolation of cardinal process from
remainder of thickened inner socket ridge, hinge
plate, crural base complex; loop teloform. Paleogene
(Eocene—Oligocene): New Zealand. FiG.
1487,3a—e. *S. uttleyi, Eocene: a—c, holotype, dor-
sal, lateral, and anterior views, NMNZ Br1270, x1;
d—e, detail of ventral and dorsal valve interiors, x4
(new).

Aliquantula RICHARDSON, 1991, p. 42 [*Waldheimia(?)
insolita Tate, 1880, p. 151; OD]. Medium,
subcircular to elongate oval, smooth, biconvex,
rectimarginate; beak suberect to slightly incurved,
foramen very small, mesothyrid; beak ridges sharp,
symphytium wide with superficial grooves and
ridges. Pedicle cavity restricted by posterior shell
thickening; teeth large, swollen bases grooved to
accommodate socket ridges. Cardinal process small
with small anterior lobe and upturned lateral mar-
gins; inner socket ridges and crural bases greatly
swollen, restricting septalial trough; loop teloform.
Paleogene (Eocene—Oligocene): Australia. FiG.
1488,4a—d. *A. insolita (TATE), Eocene, South Aus-
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tralia; 4—b, dorsal and lateral views, x1.5; ¢, detail of
pedicle foramen; 4, closeup of cardinalia, x5
(new).

Austrothyris ALLAN, 1939, p. 238 [*Waldheimia
gambierensis ETHERIDGE, 1876, p. 19; OD; =W,
grandis TENISON-WoODS, 1865, p. 2]. Large, elon-
gate subpentagonal, smooth, or marginally multi-
plicate, with intraplicate anterior commissure; beak
prominent, suberect, truncated obliquely by a large,
mesothyrid, attrite foramen; beak ridges rounded;
symphytium high with median ridge. Cardinalia
rather slender; cardinal process upwardly project-
ing, consisting of subquadrate myophore with
mildly swollen anterior boss; low, bladelike median
septum extending to midvalve; crura long and slen-
der; crural bases low and well differentiated from
stout, steeply inclined inner socket ridges; inner
hinge plates fused to crural bases, steeply inclined
and meeting low on sides of median septum; inner
hinge plates extremely narrow anteriorly and broad-
ening posteriorly; loop teloform. Paleogene (Oli-
gocene)—Neogene (Miocene): Australia. Fic.
1487,2a—¢. *A. grandis (TENISON-WOODS); a—c,
dorsal, lateral, and anterior views; 4, dorsal interior,
x1; e, detail of cardinalia, x2 (new).

Cudmorella ALLAN, 1939, p. 242 [*C. tatei; OD]. Shell
medium to large, smooth, biconvex, intraplicate,
beak erect, foramen mesothyrid and moderately
large, symphytium low, with median ridge. Hinge
teeth strong, with swollen bases. Cardinalia moder-
ately thickened; inner socket ridges and stout cru-
ral bases separated by deep groove, crura short,
thick; cardinal process small, subtriangular with
prominent anterior boss; median septum thick, bi-
furcating posteriorly to form V-shaped hinge
trough; adductor scars deeply impressed on either
side of septum; loop teloform. Neogene (Miocene):
Australia. FiG. 1488,1a—d. *C. tatei; a—c, dor-
sal, lateral, and anterior views, x0.5; 4, dorsal inte-
rior, x1 (new).

Elderra RICHARDSON, 1991, p. 38 [*E. toorlooensis;
OD]. Medium, ovate, smooth, biconvex, uni-
sulcate, beak suberect, beak ridges sharp;
symphytium with median ridge. Cardinal process
with small, transverse myophore and slight median
swelling; small, earlike projections adjacent to
myophore; crural bases and inner socket ridges
thickened and swollen but not uniting medianly;
loop teloform. Neogene (Miocene): Australia.
F1G. 1488,2a—d. *E. toorlooensis, Victoria; a—c, dor-
sal, lateral, and anterior views, x1.5; 4, dorsal inte-
rior, X3.5 (new).

Epacrothyris HiLLEr & MacKinNoN, 2000, p. 68
[*Waldheimia pectoralis Tare, 1880, p. 157; OD].
Large, smooth, strongly biconvex, elongate oval to
subpentagonal, unisulcate to intraplicate; beak nar-
row, erect to incurved; foramen small, mesothyrid
to permesothyrid; beak ridges moderately devel-
oped, symphytium flat to concave. Inner socket
ridges, outer hinge plates, and crural bases well de-
veloped and fused; cardinal process large, cuplike;
median septum high, uniting posteriorly with very
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Austrothyris

Stethothyris

3d

FiG. 1487. Terebratellidae (p. 2237-2240).
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Epacrothyris
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FiG. 1488. Terebratellidae (p. 2237-2240).

© 2009 University of Kansas Paleontological Institute



2240 Rhynchonelliformea—~Rhynchonellata

Rhizothyris

2a

FiG. 1489. Terebratellidae (p. 2240).

narrow septalium; loop teloform. Paleogene
(Eocene)—Neogene (Miocene): Australia; New
Zealand, Eocene—Oligocene. Fic. 1488,3a—d. *E.
pectoralis (TATE); a—c, dorsal, lateral, and anterior
views, x1; d, dorsal interior, loop not preserved, x2
(new).

Pilkena RICHARDSON, 1991, p. 42 [*P. compressa; OD].
Smooth, medium, ovate, unisulcate, beak suberect,
beak ridges sharp, ventral valve carinate;
symphytium with low median ridge. Cardinal pro-
cess consisting of transverse myophore with promi-
nent anterjor swelling that may occupy entire hinge
trough; crural bases swollen; median septum short,
thick, with bladelike ventral edge; loop teloform.
Paleogene (Oligocene): Australia. FiG. 1487,1a—
e. *P compressa, Victoria; a—c, dorsal, lateral, and
anterior views, x1.5 (Richardson, 1991); 4—e, ven-
tral and dorsal interior, X3 (new).

Rhizothyris THOMSON, 1915a, p. 399 [*Bouchardia
rhizoida HUTTON, 1905, p. 480; OD]. Medium to
large, biconvex, rectimarginate to unisulcate, elon-
gate-oval, smooth; beak suberect; foramen small to
medium, permesothyrid; symphytium wide, often
with median ridge. Hinge teeth strong, pedicle cav-
ity restricted by posterior shell thickening.
Cardinalia very swollen and fused to form a massive
hinge platform; distinctive cardinal process bearing
two earlike, posterior projections, each bearing a
deep, dorsal, pedicle, adjustor muscle pit; posterior
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bifurcation of median septum forming very narrow
septalium commonly obscured by shell thickening;
loop teloform. Paleogene (Oligocene)—Neogene (Mi-
ocene): New Zealand. Fi1G. 1489,2a—c. *R.
rhizoida (HUTTON), Miocene; dorsal, lateral, and
anterior views, x1 (Bowen & Campbell, 1973).
FiG. 1489,2d—e. R. labiata ALLAN; normal and
posterior views of dorsal interiors, x1 (new).

Tioriorithyris HiLLEr & MacKinnon, 2000, p. 74

[*Campages chathamensis ALLAN, 1932b, p. 14;
OD]. Small to medium, subtriangular to sub-
pentagonal, smooth, biconvex, parasulcate; beak
suberect, attrite; foramen large, mesothyrid;
symphytium low, gently convex; beak ridges not
developed. Crural bases prominent, diverging from
immediately anterior of linguiform, elevated cardi-
nal process, and enclosing a narrow, elongate, nearly
flat septalium; loop teloform. Paleogene (Paleocene—
Eocene): New Zealand (Chatham Islands). FiG.
1489,1a—d. *T. chathamensis (ALLAN); a—c, holo-
type, dorsal, lateral, and anterior views, UCM
1436, x2; d, detail of dorsal interior, x5 (Hiller &
MacKinnon, 2000).

Subfamily UNCERTAIN

Chathamithyris ALLAN, 1932b, p. 15 [*C. traversi;

OD]. Small, smooth, elongate oval, strongly bicon-
vex, rectimarginate to gently unisulcate, beak
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Pirothyris

Magadinella

Tanakura

2d l
2bI

4d

FiG. 1490. Terebratellidae (p. 2240-2242).

suberect, foramen large, mesothyrid, symphytium
low. Cardinalia lamellar, septalium with gently in-
clined, equidimensional, inner and outer hinge
plates separated by indistinct crural bases; cardinal
process with ovate myophore, crura short; loop
teloform. Paleogene (Paleocene): New Zealand
(Chatham Islands). Fic. 1490,1a—b. *C.
traversi; holotype, dorsal and lateral views, UCM
1439, x4.6 (Muir-Wood, 1965a).

Magadinella THOMSON, 1915a, p. 400 [*Magasella

woodsiana TATE, 1880, p. 163; OD]. Medium,
smooth, pyriform to ovate, unisulcate; beak erect to
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nearly straight; symphytium wide. Strong posterior
shell thickening; cardinalia strongly developed with
anterior parts of outer hinge plates massively swol-
len; cardinal process with swollen anterior boss;
dorsal pedicle adjustor muscle attachment sites
forming restricted hinge trough, deeply impressed
adjacent to cardinal process; loop haptoid to
teloform. Paleogene (Oligocene)—Holocene: Austra-
lia. Fi6. 1490,2a—d. *M. woodsiana (TATE),
Oligocene—Miocene; a—c, dorsal, lateral, and ante-
rior views, x2; 4, dorsal interior, x3 (Richardson,

1991).
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Rhynchonelliformea—~Rhynchonellata

Dallina

FiG. 1491. Dallinidae (p. 2242-2243).

Pirothyris THOMSON, 1927, p. 280 [*Magasella vercoi
BrocHMmaNN, 1910, p. 91; OD]. Small, smooth,
elongate oval, strongly biconvex, rectimarginate to
slightly parasulcate, beak suberect, symphytium
present. Cardinalia thickened, inner socket ridges
massive; cardinal process with ovate myophore and
prominent anterior boss occupying about half of
hinge trough, crura short; loop haptoid. Holocene:
Australia. Fic. 1490,3a—-d. *P  wvercoi
(BLOCHMANN); a—¢, dorsal, lateral, and anterior
views of exterior, x4; d, dorsal interior, x10
(Richardson, 1987).

Tanakura Hatal, 1936, p. 322 [*Magasella fibula
Havasaka, 1921, p. 1; OD; non REEvE, 1861, p.
180; =Tanakura tanakura Hatal, 1936, p. 322].
Small to medium, smooth, subovate, recti-
marginate; beak high, suberect; foramen small,
permesothyrid to almost epithyrid; symphytium
wide and concave with prominent median groove.
Hinge teeth strong, bases swollen and grooved for
reception of socket ridges; ventral muscle scars elon-
gate and deeply impressed. Cardinalia with strong
shell thickening; cardinal process a transverse
myophore with massive, anterior, boss filling and
dorsally fused to hinge trough; median septum
bladelike, thickened posteriorly and extending an-
teriorly to about midvalve. Loop probably teloform.
Neogene (Miocene): Japan. FI1G. 1490,4a—e. *1
tanakura (HATAT); a—d, dorsal, lateral, posterior, and
anterior views, x2; ¢, dorsal valve interior, x2 (new).

Family DALLINIDAE Beecher, 1893

[nom. transl. ALLAN, 1940a, p. 270, ex Dallininae BEECHER, 1893, p. 391]

Small to large, biconvex, smooth, recti-
marginate, unisulcate, or intraplicate; beak
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attrite, foramen mesothyrid, symphytium
generally present; adult loop commonly
diploform, but occasionally trabecular, bilat-
eral, or teloform. [Examination of early
growth stages of Dallina septigera (LOVEN),
the type species of the nominate genus,
confirms that dental plates are absent in ju-
venile as well as adult stages of that species.
Taxa bearing dental plates previously as-
signed to the superfamily Dallinoidea are
now assigned to the superfamilies
Kingenoidea or Laqueoidea as defined

herein.] Paleagene (Oligocene)—Holocene.

Subfamily DALLININAE
Beecher, 1893

[Dallininae BEECHER, 1893, p. 391]

Adult loop teloform. Neogene (Miocene)—
Holocene.

Dallina BEECHER, 1893, p. 382 [*Tercbratula septigera
LoVEN, 1846, p. 29; OD]. Small to large, triangular
to subquadrangular in outline; rectimarginate to
paraplicate; beak erect, without beak ridges; fora-
men small to large, mesothyrid, attrite,
symphytium concave. Hinge teeth small, weak;
pedicle collar very short. Cardinalia lamellar with
excavate inner and outer hinge plates separated by
narrow crural bases; inner hinge plates converging
on median septum to form V-shaped septalium;
cardinal process not differentiated; median septum
low anteriorly, extending beyond midvalve; adult
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Nipponithyris

Campages

F1G. 1492. Dallinidae (p. 2244).

loop teloform. Neogene (Miocene)—Holocene: Ttaly,
Japan, Miocene—Pliocene; ltaly, Japan, Norway, Pleis-
tocene; Atlantic Ocean (40-2,338 m), Pacific Ocean
(23-402 m), Pacific-Antarctic Ridge (915-1,153
m), Holocene. Fic. 1491a—f. *D. septigera
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(LoveNn), Holocene, North Atlantic; 2—d, dorsal,
ventral, lateral, and anterior views, x1 (Muir-Wood,
1965a); e—f, ventral and oblique lateral views of
dorsal interior showing loop, x1 (Atkins,

1960b).
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Subfamily NIPPONITHYRIDINAE
Hatai, 1938

[nom. correct. HaTal, 1965b, p. 842, pro Nipponithyrinae HaTal,
1938, p. 110]

Adult loop commonly diploform, rarely
bilateral or trabecular. Paleogene (Oligocene)—
Holocene.

Nipponithyris YABE & Hatal, 1934, p. 588 [*V.
nipponensis; OD] [=Miyakothyris HAtal, 1938, p.
237 (type, Nipponithyris subovata Hatal, 1936, p.
321, OD); Lsumithyris Hatal, 1948, p. 498 (type, 1.
kazusaensis, OD); Dicrosia COOPER, 1978, p. 12
(type, Abyssothyris fijiensis ELLIOTT, 1960a, p. 526,
OD)]. Small to medium, rounded pentagonal,
rectimarginate to strongly unisulcate, beak erect to
suberect, foramen small, mesothyrid, deltidial plates
conjunct, both valves thickened posteriorly. Hinge
teeth stout, ventral muscle scars deeply impressed,
partly lodged in narrow delthyrial cavity. Cardinal
process small, semielliptical to triangular, confined
to apex; inner socket ridges strong, sockets deep;
inner hinge plates forming a V-shaped trough, me-
dian septum extending anteriorly as low ridge well
past midvalve; loop diploform to trabecular. Neo-
gene (Miocene)—Holocene: Japan, Pacific Ocean, In-
dian Ocean. FiG. 1492,1a—e. *N. nipponensis,
Holocene, Japan; a—¢, dorsal, lateral, and anterior
views, x2; d—e, ventral and anterior oblique views of
dorsal interior, x2 (Cooper, 1973a).

Campages HEDLEY, 1905, p. 43 [*C. furcifera; OD]
[=Japanithyris THOMSON, 1927, p. 251 (type,
Terebratella mariae Apawms, 1860, p. 412)]. Small to
medium, subtriangular in outline; rectimarginate to
intraplicate, beak short, suberect to erect; foramen
large, mesothyrid, symphytium narrow, beak ridges
not developed. Hinge teeth small, weak, pedicle
collar very short. Lamellar inner hinge plates fused
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to median septum to form septalium, crural bases
and outer hinge plates well developed; cardinal pro-
cess spoon shaped, roughened, myophore facing
posteriorly; adult loop diploform to trabecular. Neo-
gene (Miocene)—Holocene: Japan; off eastern Austra-
lia, western Pacific (140—1,400 m), Indian Ocean,
Holocene. FiG. 1492,3a—c. *C. furcifera, Ho-
locene, Moreton Bay, Australia; a—c, dorsal, lateral,
and anterior views, x1; d—e, ventral and lateral ob-
lique views of dorsal interior, x2 (new).

Jaffaia THOMSON, 1927, p. 254 [*Magasella jaffaensis

BrocHmANN, 1910, p. 92; OD]. Small to medium;
subcircular, biconvex, weakly unisulcate, beak
suberect, foramen small, mesothyrid, deltidial plates
conjunct but resembling symphytium, beak ridges
present. Hinge teeth strong, grooved; pedicle cavity
partially restricted by shell thickening. Cardinalia
moderately thickened, crural bases and socket
ridges united; cardinal process a transverse
myophore with small, triangular, anterior boss;
hinge plates uniting to form septalium supported
on median septum; crura and crural processes short;
loop diploform. Holocene: Australia. FiG.
1492,2a—e¢. *]. jaffaensis (BLOCHMANN); a—c, dorsal,
lateral, and anterior views, x2; d—e, normal and
oblique views of dorsal valve interior, x3 (new).

Landonella MacKinNON in MAcKINNON, Beus, &

LEE, 1993, p. 337 [*L. laqueiformis; OD]. Medium,
ovate to subpentagonal, rectimarginate to
intraplicate; beak suberect, attrite; foramen medium
to large, mesothyrid; symphytium convex with me-
dian ridge. Hinge teeth small; cardinal process
prominent; broad, excavate hinge plates fused to
high, bladelike median septum; adult loop bilateral,
ascending lamellae and transverse band broad,
laterovertical connecting band slender. Paleogene
(Oligocene): New Zealand.——F1G. 1492,4a—c. *L.
laqueiformis; a—c, holotype, dorsal, lateral, and an-
terior views, UCM RSA27652; 4, ventral interior;
e, oblique view of cardinalia, x2 (new).



KRAUSSINOIDEA
D. E. Lee and D. I. MacKINNON

[University of Otago; and University of Canterbury]

Superfamily
KRAUSSINOIDEA
Dall, 1870

[nom. transl. LEe & MacKINNON, herein, ex Kraussininae DALL,
1870, p. 137]

Adult shells small to medium size; com-
monly biconvex, may be planoconvex; com-
monly costate; anterior commissure recti-
marginate or unisulcate; beak strongly
attrite; foramen usually large, deltidial plates
disjunct. Pedicle collar short, sessile; dental
plates absent; ventral and dorsal valve inte-
rior commonly tuberculate. Cardinal process
small, inconspicuous; inner socket ridges
prominent and widely divergent; with or
without undifferentiated hinge plates; crura
and descending lamellae present or absent;
septal flanges expanding greatly during on-
togeny to form strongly bifurcate septal pil-
lar with or without slender distal extensions
that may or may not unite to form a ring; lo-
phophore zygolophous or plectolophous;
mantle moderately to strongly spiculate.
Neogene (Miocene)—Holocene.

Family KRAUSSINIDAE Dall, 1870

[nom. transl. ALLAN, 1940a, p. 269, ex Kraussininae DaLL, 1870, p.
137] [=Miihlfeldtiinae OEHLERT, 1887b, p. 1,314]

Diagnosis as for superfamily. Neogene
(Miocene)—Holocene.

Kraussina DAVIDSON in SUEss, 1859, p. 210, nom. nov.
pro Kraussia DavIDSON, 1852d, p. 369, non DANa,
1852 [*Anomia rubra PaLLAs, 1776, p. 182; SD
DavipsoN, 1853, p. 69]. Small to medium size,
transversely oval in outline; ventribiconvex; anterior
commissure rectimarginate to unisulcate; multi-
costate or rarely smooth; hinge line broad, nearly
straight; beak strongly attrite. Cardinal process low,
short, wide; socket ridges widely divergent, enclos-
ing a pair of large, thickened, dorsal pedicle adjus-
tor scars; crura and descending lamellae not devel-
oped; adult brachidium consisting of bifurcate
septal pillar from distal tips of which may extend
slender, curved, ventromedially directed processes;
spicules very small. Neogene (Pliocene)—Holocene:
South Africa (Namaqualand), Pliocene—Pleistocene;
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Indian Ocean (off southern Africa, 20-300 m),
Holocene. FiG. 1493,1a-h. * K. rubra (PALLAS),
Holocene, off southern Africa; a—e, dorsal, ventral,
lateral, posterior, and anterior views, x1; /=, pos-
terior, ventral, and anterior views of dorsal valve
interior, x1 (Cooper, 1973b).

Megerlia KiNG, 1850, p. 145 [*Anomia truncata
LINNAEUS, 1767, p. 1,152; OD; not preoccupied by
Megerlea RoBINEAU-DESvVOIDY, 1830] [=Miihlfeldtia
BavLe, 1880, p. 240, obj.; Pantellaria DaLL, 1919,
p- 251 (type, Terebratula monstruosa Scacci, 1836,
p- 8)]. Medium size, usually wider than long, bicon-
vex to concavoconvex; anterior commissure uni-
sulcate; capillate, striae slightly nodulose; foramen
large, submesothyrid to amphithyrid; beak suberect,
subtruncate, usually abraded; deltidial plates dis-
junct. Valve interiors radially tuberculate; ventral
valve with small median septum extending under
but not supporting pedicle collar. No cardinal pro-
cess; crural bases attached to inner sides of widely
divergent socket ridges that are excavate below; loop
bifurcate with distal extensions forming complete
ring, descending branches extending from
cardinalia to ring; lophophore plectolophous; spi-
cules common in mantle and arms. Neogene (Mi-
ocene)—Holocene: ltaly, France, Miocene—Pliocene;
Gibraltar, Algeria, Pliocene—Holocene; Mediterra-
nean, eastern Atlantic, including Ivory Coast (12—
1,430 m), off South Africa, Australia (New South
Wales), Barbados, Florida Straits, Venezuela,
Holocene. Fic. 1493,2a-g. *M. truncata
(LinNAEUS), Holocene, Marseille, Mediterranean;
a—e, dorsal, ventral, lateral, posterior, and anterior
views, x1; f; interior of dorsal valve; g, interior of
ventral valve, x1.2 (Logan, 1979).

Megerlina EuDES-DESLONGCHAMPS, 1884, p. 243
[*Kraussia lamarckiana DAVIDSON, 1852c, p. 80;
OD]. Small, subpentagonal in outline, ventribi-
convex; anterior commissure unisulcate, finely
costellate; beak suberect, attrite; foramen sub-
mesothyrid, deltidial plates disjunct; valve interiors
radially tuberculate. Pedicle collar anteriorly exca-
vate. Cardinal process weak, acutely triangular; in-
ner socket ridges defining deep sockets and enclos-
ing a pair of prominent, nonexcavate, pedicle
adjustor scars; crura not developed, descending
lamellae extending posteriorly as curved flanges
from lateral flanks of bifurcate septal pillar but not
reaching cardinalia; septal pillar tapers posteriorly as
low, thick median septum; spicules stouter than in
Kraussina. Neogene—Holocene: Tasmania, Neogene;
Australia (New South Wales), South Africa (40-90
m), Holocene. FiG. 1493,3a—f *M. lamarckiana
(DaviDsoN), Holocene, South Australia; z—¢, dorsal,
lateral, and anterior views, X5, 4, interior of ventral
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FiG. 1493. Kraussinidae (p. 2245-2246).

valve, x6; ¢, interior of dorsal valve; £, oblique view
of dorsal valve interior, x6 (new).

Pumilus ATKINS, 1958, p. 560 [*P antiquatus; OD].
Small, subpentagonal to oval in outline; smooth,
anterior commissure unisulcate; beak suberect,
attrite; foramen hypothyrid, deltidial plates narrow,
disjunct. Pedicle collar well developed, excavate
anteriorly. Dorsal diductor attachment a low, nar-
row, posteromedian strip; crura and descending
lamellae not developed; adult brachidium consist-
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ing of bifurcate septal pillar from distal tips of
which may extend slender, curved, pointed, ventro-
medially directed processes. Submarginal rim of
dorsal valve prominently tuberculate, ventral valve
less so; spicules present, adult lophophore schizo-
lophous. Holocene: New Zealand. FiG.
1493,4a—d. *P. antiquatus; a—b, dorsal and ventral
valve interiors, x13 (new); c—d, dorsal and ventral
views of exterior, x9 (Atkins, 1958).
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UNCERTAIN
D. I. MacKinNON

[University of Canterbury]

Suborder UNCERTAIN
Superfamily GWYNIOIDEA
new superfamily

[Gwynioidea MACKINNON, herein] [type genus, Guwynia KNG,
1859, p. 258]

Shell smooth, minute, subcircular to sub-
quadrate, mildly strophic, plano- to bicon-
vex, rectimarginate, foramen large, amph-
ithyrid, dorsal umbo larger than ventral.
Teeth peglike; dental plates absent; pedicle
collar weakly developed. Dental sockets
strong, with well-developed inner and outer
socket ridges. Trocholophous or schizo-
lophous lophophore supported by a pair of
symmetrically disposed, bladelike, arcuate,
submarginal ridges fused to valve floor.
Middle Jurassic—Holocene.

Gwynia KING, 1859, p. 258 [*Terebratula capsula
JEFFREYS, 1859, p. 43; OD]. Biconvex, notothyrium

triangular, wider and larger than delthyrium. Ven-
tral interarea narrow, triangular, apsacline;
delthyrium bounded by 2 small, oval teeth. Dorsal
valve interior with a pair of well-developed, arcuate,
submarginal ridges extending from stout inner
socket ridges; dorsal interarea anacline; cardinal
process not differentiated. Pleistocene—Holocene:
Norway, Pleistocene (postglacial); eastern Atlantic,
Adriatic (Croatia), Holocene. FiG. 1494, 1a—f
*G. capsula (JEFFREYS), Holocene, United Kingdom;
a—d, ventral, dorsal, posterior, and lateral views,
x50; e—f, ventral and dorsal interiors, x55 (Logan,
MacKinnon, & Phorson, 1997).

Zellania MOORE, 1855, p. 111 [*Z. davidsoni; OD].
Adulr shells shield shaped in outline; juveniles bi-
convex, adults more planoconvex with convexity
retained in ventral valve. Probable schizolophous lo-
phophore supported by a pair of well-developed,
arcuate submarginal ridges and a hollow median
septum. Ventral valve interior with ancillary median
septum and ancillary lateral ridges. Middle Jurassic:
United Kingdom. Fic. 1494,2a—f *Z
davidsoni; a—d, dorsal, lateral, anterior, and poste-
rior views, x30 (Baker, 1970b); e—f; sketches of dor-
sal and ventral interiors, approximately x40
(adapted from Baker, 1970b).

FiG. 1494. Uncertain (p. 2247).
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UNCERTAIN
Jin Yu-Gan and D. E. LeE

[Nanjing Institute of Geology and Palacontology; and University of Otago)

Superfamily UNCERTAIN
Family OBOLORUGIDAE Zhang, 1983

[Obolorugidae ZHANG in ZHANG, Fu, & DING, 1983, p. 425]

Punctate; small, elongate oval to circular,
ventribiconvex, apical foramen, ornament of
concentric wrinkles, dorsal hinge plate with
posterior foramen; thin short dental lamel-
lae; simple short loop. Middle Devonian
(Givetian).

Obolorugia ZHANG in ZHANG, Fu, & DING, 1983, p.
425 [*O. lixianensis; OD]. Beak acutely elongated
with apical foramen; rectimarginate; loop extending
to midlength of dorsal valve. Middle Devonian
(Givetian): China (southern Gansu). FiG.
1495a—L. *O. lixianensis; a—d, dorsal, ventral, lat-
eral, and anterior views of holotype; e—/, transverse

serial sections, x3 (Zhang, Fu, & Ding, 1983). FiG. 1495. Obolorugidae (p. 2248).
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UNCERTAIN
P. G. BAKER

[University of Derby]

Superfamily and Family
UNCERTAIN

Parasulcatinella Xu & Liu, 1983b, p. 96 (Xu & Liu,

1980, p. 37, nom. nud.) [*P obesus; OD]. Small,
rounded rhomboidal in outline, unequally bi-
convex, ventral valve strongly convex, bow shaped
with sides steeply sloping, fold extending from beak
to anterior margin, dorsal valve weakly convex with
wide, shallow sulcus appearing posteriorly with
small plication at anterior margin, anterior commis-
sure plicosulcate, beak sharp, incurved, beak ridges
angular, delimiting well-developed palintrope,
delthyrium narrow, without deltidial plates; pedicle
collar absent, dental plates thin, straight, ventrally
divergent; cardinal process absent, hinge plates not
demarcated from well-developed, inner socket
ridges, septalium broadly V-shaped, median septum
low, thick, very short, crural plates divergent on
floor of valve anteriorly, loop short with wide, as-
cending lamellae. [This genus is probably
dielasmatoid, similar to Sulcatinella.] Middle Trias-
sic: China (Qilian Province, Junzihe Formation).
——FiG. 1496,1a—m. *P. obesus, southern Qilian
Mountains, Qingai; a—d, dorsal, lateral, anterior,
ventral views, x1 (Xu & Liu, 1983b); e—m, serial
transverse sections, 0.5, 0.7, 0.9, 1.0, 1.4, 1.9, 2.3,
2.5, 2.7 mm from umbo, x1.25 (adapted from Xu
& Liu, 1983b).

Triseptothyris Xu, 1978, p. 314 [*T. yanjinensis; OD].

Small, semioval to elliptical in outline, biconvex,
smooth, anterior commissure rectimarginate, umbo
erect, beak ridges subangular, clearly delimiting
palintrope, foramen moderate, oval, permesothyrid;
pedicle collar present, dental plates slender, short,
straight, ventrally divergent; cardinal process ab-
sent, inner socket ridges deflected dorsally, demar-

© 2009 University of Kansas Paleontological Institute
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F1G. 1496. Uncertain (p. 2249).

cated from outer hinge plates, crural bases given off
possibly ventrally, septalium wide, open U-shape,
moderately deep, supported by low, thick, bladelike
median septum and two lateral septa, length of me-
dian septum and form of loop unknown. [The
cardinalia of this genus is vaguely zeilleriid but un-
usual supporting structure for septalium and lack of
knowledge of loop preclude assignment to supra-
generic taxon.] Middle Triassic: southwestern China
(Liekoupo Formation, Yunnan Province). FiG.
1496,2a—h. *T. yanjinensis, Yanjin County; a—d,
dorsal, lateral, anterior, ventral views, x1.5 (Xu,
1978); e—h, serial transverse sections, 0.2, 0.6, 0.8,
1.5 mm from umbo, x2 (adapted from Xu, 1978).
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UNCERTAIN

JiNn Yu-GaN

[Nanjing Institute of Geology and Palacontology]

Superfamily UNCERTAIN evenly spaced, concentric wrinkles; thin, short

dental plates; posteriorly foramenate hinge plate;
punctate; simple short loop. Middle Devonian

Rugosothyris ZHaNG, 1987a, p. 151 [*R. dang- (Givetian): China (southern Gansu). FiG.
duoensis; OD]. Small, pentagonal, ventribiconvex, 1497 a—i. *R. dangduoensis; a—d, holotype, ventral,
ventral beak elongate with apical foramen, curved dorsal, lateral, and anterior views, XI-B337, x2; e—
and overhanging dorsal beak; bisulcate; few coarse, i, serial transverse sections 0.4, 0.8, 1.2, 1.8, 2.5
low plicae, generally only two; ornament of 8-10 mm from ventral umbo, x2 (Zhang, 1987a).

Rugosothyris

F1G. 1497. Uncertain (p. 2250).
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UNCERTAIN
D. I. MacKinNON

[University of Canterbury]

Order UNCERTAIN
Superfamily CADOMELLOIDEA
Schuchert, 1893

[nom. correct. HARPER & others, 1993, p. 450, pro Cadomellacea MUIR-
Woob, 1955, p. 90, nom. transl. ex Cadomellinae ScrucHErT, 1893, p.
153, non MUNIER-CHALMAS ms]

Micromorphic, subquadrate, very mildly
concavoconvex shells, with very narrow
mantle cavity. Pedicle foramen hypothyrid,
with very narrow, subtriangular deltidial
plates. Beak ridges and hinge line well devel-
oped, ventral interareas very low and wide.
Prominent adductor muscle scars flanked by
a pair of rodlike crura; brachidium (if any)
unknown; tuberculate submarginal rim well
developed on valve interiors. [The superfam-
ily Cadomelloidea, as currently constituted,
is a monospecific taxon. The only other
species up to now attributed to the genus
Cadomella, C. davidsoni (EUDES-DESLONG-
CHAMPS), is reassigned herein to the genus
Koninckodonta BrTTNER (MACKINNON, 2002,
p. 1604). The apparent absence of a spiral
brachidium precludes placement into the
Koninckinidina. The shell ultrastructure of
Cadomella precludes placement into the
Strophomenida.] Lower  Jurassic
(Pliensbachian—Toarcian).

Cadomella OEHLERT, 1887b, p. 1,285, non MUNIER-
CHALMAS ms [*Leptaena moorei DAVIDSON in
DavipsoN & Mornis, 1847, p. 251; OD]. Very
small, subquadrate, with wide hinge line and low
interareas; ornamentation of subdued capillae and
impersistent growth lamellae. Teeth strong, extend-
ing subparallel to hinge line; umbonal region al-
most completely infilled with secondary callus with
surface opposing cardinal process forming bilobed

platform; thickened submarginal rim of ventral
valve bearing numerous depressions that appear to
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Cadomella

Fic. 1498. Uncertain (p. 2251).

accommodate corresponding tuberculation in the
dorsal valve. Cardinal process prominent, bilobed,
flanked by pair of transverse hinge sockets; short,
pronglike, anteroventrally directed crura defining
posterolateral margins of adductor muscle scars;
dorsal adductor muscle scars large and very promi-
nent, bounded by raised margins that meet medi-
anly to form hollow, triangular median ridge; dor-
sal valve submarginal ridge strongly tuberculate.
Lower Jurassic (Pliensbachian—Toarcian): France, En-
gland. FI1G. 1498a—d. *C. moorei (DAVIDSON),
IIminster, England; 2—6, dorsal, ventral exterior, x8;
¢, dorsal interior, x18, d, ventral interior, x13.5
(new).
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UNCERTAIN
Jin Yu-Gan and D. E. LeE

[Nanjing Institute of Geology and Palacontology; and University of Otago)

Order UNCERTAIN
Family MONGOLELLIDAE
Alekseeva, 1976

[Mongolellidae ALEKSEEVA, 1976, p. 346]

Small, costate, ventribiconvex with ven-
tral beak incurved over dorsal beak; cardinal
process massive, eclongate; ventral
spondylium-like structure supported by
massive median septumlike structure, both
features covered with thick secondary mate-
rial, dental lamellae probably absent so that
massive hinge teeth and associated second-
ary material probably form the walls of
spondylium. Lower Devonian.

Mongolella ALEKSEEVA, 1976, p. 347 [*M. altaica;
OD)]. Description as for family. Lower Devonian:
Mongolia. Fi6. 1499,1a—g. *M. altaica; a—d,
dorsal, ventral, lateral, and anterior views of holo-
type, PIN 3406/50, x3; ¢, lateral view, x5; f; poste-
rior part of shell interior, x3; g line drawing of
cardinalia, x5 (Alekseeva, Mendbayar, & Erlanger,
1981).

Order UNCERTAIN
Family UNCERTAIN

Microbilobata JiN & CHATTERTON, 1996, p. 47 [*M.
avalanchensis; OD]. Very small; possibly punctate;
subtriangular to subpentagonal in outline; slightly
ventribiconvex, smooth posteriorly, bisulcate ante-
riorly with median plica in ventral sulcus and two
plicae in dorsal sulcus, delthyrium narrow, with no
deltidial plates; interarea not developed; long,
acuminate loop; other internal features unknown.
middle Silurian: Canada.——F1G. 1499,2a—e. *M. Microbilobata
avalanchensis; a—c, dorsal, lateral, and anterior
views of holotype, UA10897, x20; 4, silicified
shell with ventral valve removed to show acumi-
nate loop, x20; ¢, drawing to show possible crural
and loop structures in 4, x20 (Jin & Chatterton,
1996).

NOMINA DUBIA

Phyllonia Su, 1980, p. 327 [*Etymothyris? dichopleura
Su, 1976, p. 227; OD]. As illustrated this taxon
appears to be more like a bivalve than a brachio-

pod.

FiG. 1499. Mongolellidae and Uncertain (p. 2252).
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UNCERTAIN

ArwyN WiLLiams and C. Howarp C. BRUNTON

[deceased, formerly of The University of Glasgow; and formerly of The Natural History Museum, London]

?Class STROPHOMENATA scar flabellate; dorsal interior with bladelike
Order UNCERTAIN cardinal process; pseudopunctate. Permian

Family LIOSOMENIIDAE (Capitanian).
Liang, 1990

Liosomena LIANG, 1990, p. 110 [457] [*L. obscura;
[Liosomeniidae Liang, 1990, p. 110]

OD]. Characters as for family. [This species has

Large, smooth, convexoconcave, ovate been described as a pseudopunctate orthotetoid;
ich A d 1 1 . d but the smooth surface of the shell and the
with Hattened posterolateral margins an bladelike cardinal process immediately preclude its
very short hinge line; ventral interarea small, assignment to the Orthotetidina. More and better-
orthocline, with convex pseudodeltidium, preserved specimens of the species will have to be

collected and described before even its general af-
finities can be determined.] Permian (Capitanian):
without dental plates or myophragm, muscle China (Zhejiang).

dorsal interarea obsolete; ventral interior
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NOMENCLATORIAL NOTE
D. E. Lek and JiN YU-GAN

[University of Otago; and Nanjing Institute of Geology and Palacontology]

PETRIATHYRIS, NEW NAME FOR
THE GENUS PETRIA MENDES, 1961
(BRACHIOPODA, TEREBRATULIDA)

PREOCCUPIED BY PETRIA

SEMENOV, 1894 (ARTHROPODA,

COLEOPTERA)

During preparation of the manuscript for
volume 5 of the revised brachiopod Treatise
on Invertebrate Paleontology, it was realized
that the cryptonelloid brachiopod genus
name Petria MENDES, 1961, p. 21, is preoc-
cupied by a coleopteran genus published by
SEMENOV, 1894, p. 363 (see p. 2,025 herein).
According to Article 60 of ICZN rules
(1999) we here propose the name Petriathyris
as replacement name for Petria MENDES,
1961. The type species for Petriathyris is
Waldheimia coutinhoana DERBY, 1874, p. 3.

ACKNOWLEDGMENTS

We would like to thank Jill Hardesty for
her advice on this matter.
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NOMENCLATORIAL NOTE

D. E. Ltk and E. S. TCHORSZHEVSKY

[University of Otago; and University of Kharkov]

DESLONGCHAMPSITHYRIS, NEW
NAME FOR THE GENUS
DESLONGCHAMPSIA
TCHORSZHEVSKY, 1988
(BRACHIOPODA, TEREBRATULIDA)
PREOCCUPIED BY
DESLONGCHAMPSIA MORRIS &
LYCETT, 1851 (MOLLUSCA,
ARCHAEOGASTROPODA)

During preparation of the manuscript for
volume 5 of the revised brachiopod Treatise
on Invertebrate Paleontology, it was realized
that the cancellothyridoid brachiopod genus
name Deslongchampsia TCHORSZHEVSKY,
1988, p. 33, is preoccupied by a molluscan
genus published by Morris and LYceTT,
1851, p. 94 (see p. 2,152 herein; KNIGHT &
others, 1960, p. 233). According to Article
60 of the code of the ICZN (1999), we here
propose the name Deslongchampsithyris as
replacement name for Deslongchampsia
TCHORSZHEVSKY, 1988, not Deslongchampsia
Morris & LycerT 1851, nor Deslong-
champsia ROcHE, 1939 (Mollusca: Ammo-
noidea; ARKELL, KUMMEL, & WRIGHT, 1957,
p- 290). The type species for Deslong-
champsithyris is Deslongchampsia moiseevi
TCHORSZHEVSKY, 1988, p. 33, =Tercbratella
liaisina MOISSEEV, 1934, p. 156, non
DESLONGCHAMPS, 1863, nec Rau, 1902.
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