2a  Tchojacyathus

FiG. 618. Chankacyathidae and Tchojacyathidae (p. 1042-1043).

Tyrga River, Altay Mountains, Russia, holotype, PIN
4297/11; a, longitudinal section (outer wall to left),
X6; b, transverse section, X6 (Rozanov, 1960b).

Suborder ANTHOMORPHINA
Okulitch, 1935

[nom. transl. DEBRENNE, 1991, p. 219, ex Anthomorphida OxuLiTch,

1955a, p. 18, nom. correct. pro order Anthomorphina OxuLITCH, 1935b,

p- 90] [=subclass Anthocyatha OxuLiTcH, 1943, p. 46; =Araneocyathida
VoroGpin, 1961, p. 182]

Cup solitary or modular (pseudocolonies
formed by external budding); intervallum

with pseudosepta and membrane tabulae.
lower Cambrian (Bot. 1).

Superfamily
ANTHOMORPHOIDEA
Okulitch, 1935

[nom. transl. DEBRENNE & ZHURAVLEY, 1992b, p. 113, ex Anthomorphidae
OxkuLITcH, 1935b, p. 97]

Outer wall simple, with pores of anthoid
type; microporous membranes of similar
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structure to tabulae may be present. lower

Cambrian (Bot. 1).

Family ANTHOMORPHIDAE
Okulitch, 1935

[Anthomorphidae OxutitcH, 1935b, p. 97] [=Anthomorphinae Oxu-

LITCH, 1935b, nom. transl. FONIN, 1985, p. 121, ex Anthomorphidae

OkuLITCH, 1935b, p. 97; =Araneocyathidae VOLOGDIN, 1956, p. 878;

=Serligocyathidae VoLOGDIN, 1959a, p. 670; =Rudicyathinae Fonin

in ZHURAVLEV, ZHURAVLEVA, & FONIN, 1983, p. 26; =Vertocyathinae
Fonin, 1985, p. 110]

Inner wall with simple pores. lower
Cambrian (Bot. 1).

Anthomorpha BORNEMANN, 1884, p. 705 [*A.
margarita; M; lectotype, BORNEMANN, 1886,
pl. 28,14,4-6; DEBRENNE, 1964, pl. 45,1; SD
DEBRENNE, 1964, p. 233, GML 897a, Halle]. Inner
wall with one row of simple pores per intersept;
pseudosepta aporose even in early ontogenetic
stages; membrane tabulae may be present. lower
Cambrian (Bot.1): Tuva, ?Far East, Morocco, Iberia,
France, Sardinia. FiG. 619,1a—b. *A. margarira,
Matoppa Formation, Botoman; #, Cuccuru Contu,
Sardinia, Italy, lectotype, GML 897a, transverse
section, X4 (Debrenne, Zhuravlev, & Kruse, 2002);
b, Gonnesa, Sardinia, Italy, paralectotype, MNHN
M84133, specimen C GON 3-7, longitudinal
section, X3 (Debrenne, 1964).

Tollicyathus CHERNYSHEVA, 1960, p. 77 [* T ishensis;
OD; holotype, CHERNYSHEVA, 1960, pl. 4,1,
ZSGGU 503/1, Novokuznetsk] [=Nellicyathus
FonIN in REPINA & others, 1964, p. 247 (type, N.
nelliae, OD); =Rudicyathus FONIN in ZHURAVLEV,
ZHURAVLEVA, & FONIN, 1983, p. 26 (type, R. tersus,
OD); =Vertocyathus FONIN, 1985, p. 110 (type, V.
reduncus, OD), for discussion, see DEBRENNE &
ZHURAVLEV, 1992b, p. 67]. Inner wall with one
row of simple pores per intersept; pseudosepta
with pores restricted to outer wall area, but coarsely
porous in ecarly ontogenetic stages; membrane
tabulae may be present. lower Cambrian (Bot.1):
Altay Sayan, Tuva, Mongolia. FiG. 619,2a—b.
*T. ishensis, Verkhneynyrga Formation, Botoman,
Bol’shaya Isha River, Altay Mountains, Altay Sayan,
Russia, holotype, ZSGGU 503/1; 4, longitudinal
section, X5; b, transverse section, X5 (Cherny-

sheva, 1960).

Family SHIVELIGOCYATHIDAE
Fonin, 1983

[nom. transl. DEBRENNE & ZHURAVLEV, 1992b, p. 113, ex Shiveligocy-
athinae FoNIN, 1983, p. 12]

Inner wall with canals. lower Cambrian

(Bot. 1).

Shiveligocyathus MissarzHEVSKIY, 1961, p. 19 [*S.
vesiculoides; ODj; holotype, MISSARZHEVSKIY, 1961,
pl. 1,1, PIN 1914/75M/44, Moscow, not located]
[=Voznesenskicyathus RODIONOVA in ZHURAVLEVA
& others, 1967, p. 99 (type, V. florens, OD), for

Porifera—Hypercalcified Sponges

discussion, see DEBRENNE & ZHURAVLEV, 1992b, p.
130]. Inner wall with several rows of horizontal to
upwardly projecting, straight communicating canals
per intersept; pseudosepta finely porous; membrane
tabulae may be present. lower Cambrian (Bot.1):
Altay Sayan, Tuva, Mongolia. FiG. 620a-b.
*S. vesiculoides, Shangan Formation, Botoman,
Shivelig-Khem River, East Tannu-Ola Range,
Tuva, Russia, paratype, PIN 1914/75M/00; a,
longitudinal section, X2 (Debrenne, Zhuravleyv,
& Kruse, 2002); 4, oblique transverse section, X2
(Missarzhevskiy, 1961).

Suborder ARCHAEOCYATHINA
Okulitch, 1935

[nom. transl. ZHURAVLEVA, 1960b, p. 271, ex Archacocyathida Zrurav-
LEVA, 1955a, p. 17, nom. correct. pro order Archacocyathina OxuLITCH,
1935b, p. 90] [=Archacosyconina ZHURAVLEVA, 1955a, p. 12, nom. transl.
ZHURAVLEVA, 1960b, p. 303, ex order Archaeosyconida ZHURAVLEVA,
1955a, p. 12, nom. correct. DEBRENNE, 1964, p. 117, pro Archacosyconiina
ZHURAVLEVA, 1960b, p. 303; =Dictyocyathina VoLoGDIN, 1956, p. 878,
nom. transl. FONIN in VORONIN & others, 1982, p. 83, ex Dictyocyathida
VOLOGDIN, 1956, p. 878; =Chouberticyathina DEBRENNE, 19704, p. 25,
nom. transl. FONIN in VORONIN & others, 1982, p. 83, ex Chouberticy-
athida DEBRENNE, 1970a, p. 25]

Cup solitary or modular (latter by external
budding and/or longitudinal subdivision;
encrusting forms develop by addition of
new central cavities); intervallum with
taeniae, pseudosepta, or pseudotaenial or
dictyonal network; segmented tabulae may

be present. lower Cambrian (Tom.2-10y.3),
middle Cambrian.

Superfamily
DICTYOCYATHOIDEA

Taylor, 1910

{rtom. transl, WooD, Evans, & ZHURAVLEY, 1992, p. 492, ex Dictyocy-
athidae TavLoR, 1910, p. 111]

Outer wall simple, either rudimentary (of
marginal intervallar elements only) or basic
(of marginal intervallar elements with addi-
tional linking lintels); segmented tabulae may
be present. lower Cambrian (Tom.2-10y.1),
middle Cambrian.

Family DICTYOCYATHIDAE
Taylor, 1910

[Dictyocyathidae TAYLOR, 1910, p. 111] [=subfamily Dictyocyathinea

HERNANDEZ-SAMPELAYO, 1933, p. 159; =Prismocyathidae FONIN, 1960, p.

725; =Paracoscinidae DEBRENNE, 1970a, p. 38, nom. nud.; =Paracoscinidae

DEBRENNE, 1974a, p. 252; =Chouberticyathidae DEBRENNE, 1974a, p. 192;

=Graphoscyphiidae DEBRENNE, 1974a, p. 204, nom. correct. Krusk, 1982,
p- 196, pro Graphoscyphidae DEBRENNE, 1974a, p. 204]

Inner wall with simple pores. lower

Cambrian (1om.2—10y. 1), middle Cambrian.



FiG. 619. Anthomorphidae (p. 1044).

Dictyocyathus BORNEMANN, 1891a, p. 500 [*D.

tenerrimus; M; lectotype, BORNEMANN, 1891a, pl.
42,5; pl. 43,4-6; SD DEBRENNE, 1964, p. 200, not
located; =Coscinocyathus verticillus BORNEMANN,
1886, p. 65; lectotype, BORNEMANN, 1886, pl.
15,3¢; DEBRENNE, 1964, pl. 34,5; SD DEBRENNE,
1964, p. 205, GML 899¢, Halle] [=Prismocyathus
FoNIN, 1960, p. 725 (type, P praesignis, OD);
=Spongiosicyathus ZHURAVLEVA in DATSENKO &
others, 1968, p. 174 (type, Dictyocyathus translu-

cidus ZHURAVLEVA, 1960b, p. 275, OD); =Prismo-
cyathellus FONIN, 1990, p. 152 (type, Prismocyathus
verisimilis FONIN, 1960, p. 726, OD; =Prismocy-
athus praesignis FONIN, 1960, p. 725)]. Outer wall
basic; inner wall with one row of simple pores
per intersept; dictyonal network. lower Cambrian
(Tom.2—Bot.1), middle Cambrian (Guzhangian):
Siberian Platform, Kolyma, Altay Sayan, Tuva,
Mongolia, Far East, Kazakhstan, South China,
Morocco, Iberia, Sardinia, Germany, Tom.2—
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FiG. 620. Shiveligocyathidae (p. 1044).

Bot. 1; Antarctica, Guzhangian. FiG. 621,1a-b.
*D. verticillus (BORNEMANN), Matoppa Forma-
tion, Botoman, Cuccuru Contu, Sardinia, Italy;
a, topotype, MNHN M84248, specimen CCC
9-1a, oblique longitudinal section, X6 (Debrenne,
Zhuravlev, & Kruse, 2002); 4, lectotype, GML
899c, transverse section, X6 (Debrenne, 1964).

Cellicyathus DEBRENNE & ZHURAVLEV, 1990, p. 300

[*Maturocyathus ornatus FONIN, 1985, p. 118; OD;
holotype, FoniN, 1985, pl. 22,2, PIN 1915/280,
Moscow]. Outer wall basic, tabular; inner wall
tabular, with one row of simple pores per inter-
sept; taeniae coarsely porous; synapticulae and
simply porous segmented tabulac may be present.
lower Cambrian (Bot.2—Toy.1): Siberian Platform,
Altay Sayan, Tuva. FiG. 621,2a—b. *C. ornatus
(FonIN), Shangan Formation, Botoman, Ulug-
Shangan River, East Tannu-Ola Range, Tuva,
Russia; @, holotype, PIN 1915/280, transverse
section, X5; b, paratype, PIN 1915/300, longitu-
dinal section (outer wall to right), X3.5 (Fonin,
1985).

Chouberticyathus DEBRENNE, 1964, p. 208 [*C.

clatratus; ODj; holotype, DEBRENNE, 1964, pl.
32,1-3, MNHN M80272, specimen Ki 140
P-6, Paris]. Outer wall imperforate (possibly
rudimentary); inner wall with one row of simple
pores per intersept; taeniae coarsely porous.
lower Cambrian (Bot.1): Morocco, Iberia,

Porifera—Hypercalcified Sponges

Sardinia. FI1G. 621,3a—b. *C. clatratus, Issafen
Formation, Botoman, Tizi Oumeslema, Morocco,
holotype, MNHN M80272, specimen Ki 140 P-6; 4,
transverse view, X6; 4, longitudinal view, X6 (Debrenne
& Zhuravlev, 1992b; ©Publications Scientifiques du
Muséum national d’Histoire naturelle, Paris).

Graphoscyphia DEBRENNE in ZHURAVLEVA, 1974a, p.

164 [*Protopharetra graphica R. BEDFORD & W. R.
BEDFORD, 1934, p. 4; OD; lectotype, R. BEDFORD
& W. R. BEDFORD, 1934, fig. 22; DEBRENNE,
1969a, pl. 12,5; SD DEBRENNE, 1969a, p. 346,
NHM S4170, London]. Outer wall basic; inner
wall with one row of simple pores per intersept;
pseudosepta coarsely porous, linked by synap-
ticulae. lower Cambrian (Atd.4—Bot.3): Altay Sayan,
Australia, Antarctica, Mexico. FiG. 621,4a—b.
*G. graphica (R. BEDFORD & W. R. BEDFORD), Ajax
Limestone, Botoman, Ajax Mine, South Australia,
Australia, lectotype, NHM S4170; 4, internal
longitudinal view of inner wall, X6; &, transverse
view, X6 (Debrenne, Zhuravlev, & Kruse, 2002).

Molybdocyathus DEBRENNE & GANGLOEF in

DEBRENNE, GANDIN, & GANGLOFF, 1990, p. 92
[*M. juvenilis; OD; holotype, DEBRENNE, GANDIN,
& GANGLOFF, 1990, pl. 2,13, USNM 443573,
specimen IR 23.72’, Washington, D.C.]. Outer
wall rudimentary; inner wall with one row of
simple pores per intersept; dictyonal network.
lower Cambrian (Bot.1-Bot.2): Altay Sayan, Tuva,
Mongolia, United States. Fic. 622,1a-b.
*M. juvenilis, Valmy Formation, Botoman, Iron
Canyon, Nevada, United States; «, holotype,
USNM 443573, specimen IR 23.72’, transverse
and longitudinal sections of modular skeleton,
X8; b, paratype, USNM 443568, specimen IR
14.2, longitudinal section of modular skeleton, X8

(Debrenne, Gandin, & Gangloff, 1990).

Paracoscinus R. BEDFORD & W. R. BEDFORD, 1936,

p. 18 [*P mirabile; OD; holotype, R. BEDFORD &
W. R. BEDFORD, 1936, fig. 85; DEBRENNE, 1974a,
fig. 37a-b, SAM P988-169, -170, -171, Adelaide].
Quter wall basic, tabular; inner wall with one row
of simple pores per intersept, each pore subdivided
by median longitudinal rod; pseudosepta finely
porous; segmented tabulae. lower Cambrian (Bot.3—
10y.1): Altay Sayan, Australia. FiG. 622,2a—d.
*P mirabile, Ajax Limestone, Botoman, Ajax Mine,
South Australia, Australia; 4, holotype, SAM P988-
169, -170, -171, transverse view, X6 (Debrenne
& Zhuravlev, 1992b; ©Publications Scienti-
fiques du Muséum national d’Histoire naturelle,
Paris); 4, paratype, USNM PU86680, specimen
241A, external view of outer wall, X6 (Debrenne,
Zhuravlev, & Kruse, 2002); ¢, holotype, SAM
P988-169, -170, -171; ¢, longitudinal view, X4; 4,

internal view of inner wall, X7 (Debrenne, 1974a).

?Retilamina DEBRENNE & JaMEs, 1981, p. 370

[*R. amourensis; OD; holotype, DEBRENNE &
James, 1981, pl. 54,4, GSC 62128, specimen
169-5acT1, Ottawal]. Encrusting, domelike cup;
upper wall (interpreted as outer) with pores
regularly arranged but not at each intertaenia;
pores commonly produced as chimneys; lower
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Molybdocyathus

2d  Pparacoscinus

F1G. 622. Dictyocyathidae (p. 1046).



Retilamina

FiG. 623. Dictyocyathidae (p. 1046-1049).

(possibly inner) wall rudimentary; dictyonal or
more probably pseudotaenial network. [Atypical
cup shape does not provide certainty as to which
wall is outer and which inner, and nature of inter-
vallar elements and accepted inner wall remain
doubtful.] lower Cambrian (Bot.2—Bot.3): Canada,
United States, Mexico. F1G. 623. *R. amou-
rensis, Forteau Formation, Botoman, Mount St.
Margaret, Newfoundland, Canada, holotype, GSC
62128, specimen 169-5acT1, oblique section, X6
(Debrenne, Zhuravlev, & Kruse, 2002).

Family CLARUSCOSCINIDAE
Debrenne & Zhuravlev, 1992

[Claruscoscinidae DEBRENNE & ZHURAVLEV, 1992b, p. 114] [=Clarus-
coscinidae DEBRENNE in DEBRENNE, GANDIN, & ROWLAND, 1989, p.
167, nom. nud.]

Inner wall with bracts, fused bracts, or
pore tubes. lower Cambrian (Bot.1-10y.1).

Claruscoscinus HANDFIELD, 1971, p. 74 [*Eucyathus
billingsi VOLOGDIN, 1940b, p. 48; OD; holotype
not designated, collection not located] [=Monstri-
cyathus VOLOGDIN, 1977, p. 60 (type, M. tubi-
formis, OD); =Arisacyathus KasHINA in OSADCHAYA
& others, 1979, p. 166 (type, A. diligens, OD;
=Eucyathus billingsi VOLOGDIN, 1940b, p. 48);
=Maturocyathus FONIN, 1985, p. 114 (type, M.
makarovi, OD; =Eucyathus billingsi VOLOGDIN,
1940b, p. 48); =Costocyathus FONIN, 1985, p.
119 (type, C. mactus, OD), for discussion, see
DEBRENNE & ZHURAVLEV, 1992b, p. 123]. Outer
wall basic, tabular; inner wall with one row of pores
per intersept, bearing upwardly projecting, straight
to S-shaped pore tubes; pseudosepta finely porous;
segmented tabulae. lower Cambrian (Bor. 1-10y.1):
Altay Sayan, Tuva, Mongolia, Transbaikalia, Far
East, Canada, United States. F1G. 624,1a—. *C.

billingsi (VOLOGDIN), Verkhnemonok Formation,
Botoman, Berezovaya River, Abakan River, West
Sayan, Altay Sayan, Russia; 4, unlocated syntype,
longitudinal section, X4 (Vologdin, 1940b);
b, transverse section, syntype PIN 4754/6, X5
(Debrenne, Zhuravlev, & Kruse, 2002); ¢, unlo-
cated syntype, longitudinal section, X4 (Vologdin,
1940b).

Fenestrocyathus HANDFIELD, 1971, p. 72 [*E

complexus; OD; holotype, HANDFIELD, 1971, pl.
14,5; pl. 15,1, GSC 25388, Ottawa]. Outer wall
basic; inner wall with one row of pores per inter-
sept, bearing upwardly projecting, S-shaped bracts
or fused bracts; dictyonal network. lower Cambrian
(Bor.1-Bor.2): Altay Sayan, Mongolia, Canada,
United States. FiG. 624,2. *E complexus, Sekwi
Formation, Botoman, Mackenzie Mountains,
Northwest Territories, Canada, holotype, GSC
25388, transverse section of modular skeleton, X5
(Debrenne, Zhuravlev, & Kruse, 2002).

Landercyathus DEBRENNE & GANGLOFF in DEBRENNE,

GANDIN, & GANGLOFF, 1990, p. 91 [*L. lewandowskii;
OD; holotype, DEBRENNE, GANDIN, & GANGLOFF,
1990, pl. 1,13, USNM 443571, specimen IR 23a,
Washington, D.C.]. Outer wall simple; inner wall
with one row of horizontal to upwardly projecting,
straight to waved canals per intersept; canals may
penetrate intervallum forming astrorhizae; dictyonal
network. lower Cambrian (Bot.2): United States.
FiG. 624,3. *L. lewandowskii, Valmy Formation,
Botoman, Iron Canyon, Nevada, United States,
holotype, USNM 443571, specimen IR 23a, oblique
longitudinal section, X4 (Debrenne, Gandin, &
Gangloff, 1990).

Stevocyathus DEBRENNE in DEBRENNE, GANDIN, &

ROWLAND, 1989, p. 166 [*S. elictus; ODj holotype,
DEBRENNE, GANDIN, & Rowtanp, 1989, pl. 12,1,
MNHN M83100, specimen CR2-8, Paris]. Outer

wall basic; inner wall with one row of pores per
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FiG. 624. Claruscoscinidae (p. 1049-1051).
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intersept, bearing upwardly projecting, S-shaped
bracts or fused bracts; taeniae coarsely porous,
linked by synapticulae; simple segmented tabulae
may be present. lower Cambrian (Bot.2): United
States, Mexico. F1G. 624,4a—b. *S. elictus, Puerto
Blanco Formation, Botoman, Caborca, Sonora,
Mexico; a, paratype, MNHN M83107, specimen
CR2*1-8, transverse section, X6 (Debrenne,
Zhuravlev, & Kruse, 2002); 4, holotype, MNHN
M83100, specimen CR2-8, oblique longitudinal
section, X6 (Debrenne, Gandin, & Rowland, 1989).

Family PYCNOIDOCOSCINIDAE
Debrenne, 1974

[Pycnoidocoscinidae DEBRENNE, 1974a, p. 256] [=Pycnoidocoscinidae
DEBRENNE, 19704, p. 40, nom. nud.)

Inner wall compound. lower Cambrian

(Bot.3).

Pycnoidocoscinus R. BEDFOrRD & W. R. BEDFORD,
1936, p. 19 [*P pycnoideum; OD; lectotype, R.
Beprorp & W. R. BEDFORD, 1936, fig. 87; SD
DEBRENNE, 1970a, p. 40, SAM P990-175, -176,
-177, Adelaide]. Outer wall basic; inner wall
compound consisting of wall carcass and addi-
tional microporous sheath formed by tabulae;
pseudosepta finely porous; segmented tabulae.
lower Cambrian (Bot.3): Australia, ?Canada.
Fi1G. 625a—b. *P. pycnoideum, Ajax Limestone,
Botoman, Ajax Mine, South Australia, Australia,
lectotype, SAM P990-175, -176, -177; a, trans-
verse view (outer wall at top), X4; b, tangential
view of inner wall, X6 (Debrenne, Zhuravlev, &
Kruse, 2002).

Superfamily
ARCHAEOCYATHOIDEA
Hinde, 1889

[nom. correct. ZHURAVLEY in VORONOVA & others, 1987, p. 32, pro Archaeo-
cyathacea SIMON, 1939, p. 6, nom. transl. ex Archacocyathidae TavLOR, 1910,
p- 105, nom. correct. pro family Archacocyathinae HINDE, 1889, p. 141]
[=Flindersicyathoidea R. BEDFORD & J. BEDEORD, 1939, p. 78, nom. correct.
DEBRENNE & KRUSE, 1986, p. 268, pro Flindersicyathacea GravEsTOCK, 1984,
p. 115, nom. transl. ex Flindersicyathidae R. BEDFORD & J. BEDFORD, 1939,
p. 78; =Vadimocyathacea KasHiNa in OsapCHAYA & others, 1979, p. 160]

Outer wall concentrically porous. lower

Cambrian (Atd.1-10y.3).

Family ARCHAEOPHARETRIDAE
R. Bedford & W. R. Bedford, 1936

[Archacopharetridae R. BEDFORD & W. R. BEDEORD, 1936, p. 17] [=Dic-

tyocoscinidae R. BEDFORD & W. R. BEDFORD, 1930, p. 14, for discussion,

see ZHURAVLEV & GRAVESTOCK, 1994, p. 34; =Protopharetridaec VoLOGDIN,

1957a, p. 182; =Flindersicoscinidae DEBRENNE, 1974a, p. 246; =Salanycy-

athidae FONIN in VORONIN & others, 1982, p. 95; =Hawkercyathidae
GRAVESTOCK, 1984, p. 115]

Inner wall with simple pores. lower

Cambrian (Atd.1—Bot.3).

1051

Pycnoidocoscinus

FiG. 625. Pycnoidocoscinidae (p. 1051).

Archaeopharetra R. BEDFOrRD & W. R. BEDFORD,
1936, p. 17 [*A. typica; OD; holotype, R.
BEprorD & W. R. BEDFORD, 1936, fig. 75;
ZHURAVLEVA, 1963Db, fig. 67a; DEBRENNE, 1974a,
fig. 3b; SD HiLi, 1965, p. 115, SAM P969,
Adelaide; =Dictyocyathus irregularis TAYLOR,
1910, p. 145; lectotype, TavLOR, 1910, pl. 12,
photo 66; SD DEBRENNE, ZHURAVLEV, & KRUSE,
2002, p. 1665, SAM T1590, Adelaide] [=Dictyo-
coscinus R. BEDFORD & W. R. BEDFORD, 1930,
p. 14 (type, D. beltana, OD; =Dictyocyathus
irregularis TAYLOR, 1910, p. 145, for discussion,
see ZHURAVLEV & GRAVESTOCK, 1994, p. 34);
=Tubocyathus VOLOGDIN, 1937b, p. 473 (type,
1. smolianinovae, M); =Tubicyathus VOLOGDIN,
1940a, p. 114, nom. null; =Tubulocyathus
VOLOGDIN, 1956, p. 880, nom. null.; =Flindersi-
coscinus DEBRENNE, 1970a, p. 34 (type, Flinder-
sicyathus tabulatus R. BEDFORD & J. BEDFORD,
1937, p. 29, OD); =Salanycyathus FONIN in
VoroNIN & others, 1982, p. 95 (type, S.
marginatus, OD); =Hawkercyathus GRAVESTOCK,
1984, p. 115 (type, H. insculprus, OD), for
discussion, see DEBRENNE & ZHURAVLEV, 1992b,
p. 120]. Inner wall with one row of simple pores
per intersept; pseudotaeniae coarsely porous;
concentrically porous segmented tabulae may
be present. lower Cambrian (Atd.1-Bot.3): Altay
Sayan, Tuva, Mongolia, Far East, Australia,
Antarctica, South Africa (allochthonous),
?South China, ?Iberia. F1G. 626,1a—b. *A.
irregularis (TAYLOR), Ajax Limestone, Botoman,
Ajax Mine, South Australia, Australia; @, lecto-
type, SAM T1590, oblique longitudinal view,
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Archaeopharetra

Markocyathus

F1G. 626. Archacopharetridae (p. 1051-1055).
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FiG. 627. Archaeopharetridae (p. 1054-1055).
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Protopharetra

FiG. 628. Archaeopharetridae (p. 1055).

X5 (Debrenne, Zhuravlev, & Kruse, 2002);
b, holotype [=A. typica R. BEDFORD & W. R.
BeprorD], SAM P969, longitudinal view, X8
(Debrenne, 1974a).

Dictyosycon ZHURAVLEVA, 1960b, p. 307, nom.
transl. DEBRENNE & ZHURAVLEV, 1992b, p. 124,
ex Sphinctocyathus (Dictyosycon) ZHURAVLEVA,
1960b, p. 307 [*Sphinctocyathus (Dictyosycon)
gravis; OD; holotype, ZHURAVLEVA, 1960b, pl.
31,7, TsSGM 205/169, Novosibirsk]. Inner
wall with one row of simple pores per inter-
sept; dictyonal network; simple or concentrically

porous segmented tabulae may be present. lower
Cambrian (Atd.1-Atd.4): Siberian Platform, Altay
Sayan, Tuva, Iberia. Fic. 627,1. *D. gravis,
Pestrotsvet Formation, Atdabanian, Oy-Muran,
Lena River, Sakha (Yakutia), Russia, holotype,
TsSGM 205/169, oblique longitudinal section,
X4 (Zhuravleva, 1960b).

Markocyathus DEBRENNE in DEBRENNE, GANDIN, &

ROWLAND, 1989, p. 165 [*M. clementensis; OD;
holotype, DEBRENNE, GANDIN, & ROWLAND,
1989, pl. 11,7-2, MNHN M83096, specimen

CL-1e, Paris]. Inner wall with several rows of
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simple pores per intersept; taeniae coarsely
porous; concentrically porous segmented
tabulae. lower Cambrian (Bot.2): Canada,
Mexico. F1G. 626,2a—b. *M. clementensis,
Puerto Blanco Formation, Botoman, Caborca,
Sonora, Mexico, holotype, MNHN M83096,
specimen CL-1le; 4, detail of inner wall in
tangential section, X12 (Debrenne, Zhuravlev,
& Kruse, 2002); b, transverse and longitudinal
sections of modular skeleton, X3 (Debrenne,
Gandin, & Rowland, 1989).

Protopharetra BORNEMANN, 1884, p. 705 (BORNE-
MANN, 1883, p. 274, nom. nud.) [*P. polymorpha
BORNEMANN, 1886, p. 46; SD Simon, 1939,
p. 34; lectotype, BORNEMANN, 1886, pl. 5,
fig. 4 bottom; SD SimoN, 1939, p. 35, not
located; topotypes, MNHN M84120, speci-
mens CGR3/3, GLA3.3, GLC10.II.1b, Paris]
[=Volvacyathus DEBRENNE, 1960, p. 118 (type,
V. proteus, OD), for discussion, see DEBRENNE
& ZHURAVLEV, 1992b, p. 128]. Inner wall with
one row of simple pores per intersept; taeniae
coarsely porous, linked by rare synapticulae.
lower Cambrian (Atd.1-Bot.3): Altay Sayan,
Tuva, Far East, Tajikistan, Canada, United
States, Morocco, Iberia, France, Sardinia,
Germany.——F1G6. 628a—c. *P. polymorpha,
Matoppa Formation, Botoman, Canal Grande,
Sardinia, Italy; 4, topotype, MNHN M84120,
transverse section of modular skeleton, X3
(Debrenne, Zhuravlev, & Kruse, 2002); b,
lectotype, transverse section, X3 (Bornemann,
1886); ¢, topotype, MNHN M84120, detail of
outer wall in tangential section, X7 (Debrenne,
Zhuravlev, & Kruse, 2002).

Spirocyathella VoLoGDIN, 1939, p. 227 [*S. kyzlar-
tauensis; ODj; holotype not designated, collec-
tion not located] [=Aruntacyathus KrUSE in
WALTER, 1980, chart, nom. nud.; =Amaded-
cyathus KRUSE in WALTER, 1980, chart, nom.
nud.; =Aruntacyathus KRUSE in KRUSE & WEST,
1980, p. 172 (type, A. toddi, OD); =Spirocy-
athellus FONIN in VORONIN & others, 1982, p.
98, lapsus calami pro Spirocyathella VOLOGDIN,
1939, p. 227, for discussion, see DEBRENNE &
ZHURAVLEV, 1992b, p. 131]. Inner wall with
several rows of simple pores per intersept; pseu-
dotaenial network coarsely porous; concentri-
cally porous segmented tabulae. lower Cambrian
(Atd.4-Bot.2): Altay Sayan, Urals, Canada,
United States, Mexico, Australia, Antarctica,
Falkland Islands (allochthonous), South Africa
(allochthonous), France. Fi1G. 627,2a—c. *S.
kyzlartauensis, Terekla Formation, Botoman,
Mzt. Kizlar-Tau, western flank of southern Urals,
Russia; a, topotype, PIN 4451/26, longitu-
dinal section, X8 (Debrenne & Zhuravlev,
1992b; ©Publications Scientifiques du Muséum
national d’Histoire naturelle, Paris); b—c, unlo-
cated syntype, 4-M, thin section 4; b, trans-
verse section, X6; ¢, longitudinal section, X6

(Vologdin, 1939).
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Family ARCHAEOCYATHIDAE
Hinde, 1889

[nom. correct. TayLOR, 1910, p. 105, pro family Archacocyathinae HINDE,
1889, p. 141] [=Spirocyathidae TaLOR, 1910, p. 112; =Archacocyathinae
HERNANDEZ-SAMPELAYO, 1933, p. 158, nom. correct. FONIN, 1985, p. 69,
pro Archaeocyathinea HERNANDEZ-SAMPELAYO, 1933, p. 158; =Sigmofungi-
idae R. BEDFORD & W. R. BEDFORD, 1936, p. 16, nom. correct. DEBRENNE,
19704, p. 42, pro Sigmofungidae R. BEDFORD & W. R. BEDFORD, 1936, p.
16; =Flindersicyathidae R. BEDFORD & J. BEDFORD, 1939, p. 78; =Flinder-
sicyathinae R. BEDFORD & J. BEDFORD, 1939, p. 78, nom. transl. FONIN,
1985, p. 93, ex Flindersicyathidae R. BEDFORD & ]. BEDFORD, 1939, p.
78; =Pycnoidocyathidae OxuLITCH, 1950b, p. 394; ?=Protocyclocyathidae
VOLOGDIN, 1956, p. 878; ?=Protocyclocyathellidae VoLoGpIN, 1956, p.
878, lapsus calami DEBRENNE & JaMES, 1981, p. 366, pro Protocyclocy-
athidae VoLOGDIN, 1956, p. 878; =Syringsellidac KrasnorEEVA, 1961, p.
248; =Archacofungiidae VOLOGDIN, 1962c, p. 90, nom. correct. HiLL, 1965,
p- 58, pro Archacofungidae VoLoGDIN, 1962¢, p. 90; =Vadimocyathidae
KasHINA in OsaDCHAYA & others, 1979, p. 161; =Claruscyathinae FonmN
in ZHURAVLEVA & FONIN, 1983, p. 49]

Inner wall with bracts, fused bracts, or
pore tubes. lower Cambrian (?Atd.4, Bot.2—
10y.3).

Archaeocyathus BILLINGS, 1861, p. 3 [*A. atlanticus
BiLLiNGs, 1861, p. 5; SD WaLcorr, 1886, p. 75;
holotype, BiLLiNGs, 1861, fig. 5; HiNDE, 1889,
pl. 5,8-10; OxuLitcH, 1943, pl. 5,1-2, GSC
369, Ottawa] [Original spelling was Archeocy-
athus BILLINGS; subsequent authors have used the
diphthong] [=Spirocyathus HINDE, 1889, p. 136
(type, Archeocyathus atlanticus BILLINGS, 1861,
p- 5, M); =Retecyathus VOLOGDIN, 1932, p. 20,
nom. nud.; =Claruscyathus VOLOGDIN, 1932, p. 25
(type, C. cumfundus, M); =Eucyathus VOLOGDIN,
1937b, p. 466, nom. nud.; =Flindersicyathus R.
BEDFORD & ]. BEDFORD, 1937, p. 28, nom. nud.;
=Flindersicyathus R. BEDFORD & ]. BEDFORD,
1939, p. 78 (type, E decipiens, OD); =Eucyathus
VOLOGDIN in SIMON, 1939, p. 29 (type, Clarus-
cyathus cumfundus VOLOGDIN, 1932, p. 25, OD);
=Retecyathus VOLOGDIN in SIMON, 1939, p. 36
(type, R. laqueus VOLOGDIN, 1932, p. 20, SD
SIMON, 1939, p. 36, =Claruscyathus cumfundus
VOLOGDIN, 1932, p. 25); =Syringsella KRASNOPEEVA,
1961, p. 248 (type, S. ynyrgensis, OD); =Batenevia
KRASNOPEEVA, 1961, p. 249 (type, B. pellisi, OD);
=Sanxiacyathus YUAN & ZHANG, 1977, p. 8 (type, S.
hubeiensis, OD); =Bijacyathus KRASNOPEEVA, 1978,
p. 81 (type, Archacocyathus regularis KRASNOPEEVA
in ZHURAVLEVA, KRASNOPEEVA, & CHERNYSHEVA,
1960, p. 135, M, =Retecyathus kusmini VOLOGDIN,
1932, p. 21); =Retecyathus (Pararetecyathus) YUAN
& ZHANG, 1978, p. 139 (type, R. (R) curvatus,
OD); =Vadimocyathus KasHINA in OSADCHAYA &
others, 1979, p. 161 (type, V. chikinevae, OD), for
discussion, see DEBRENNE & ZHURAVLEV, 1992b,
p. 120]. Inner wall with one row of pores per
intersept, bearing upwardly projecting, straight
pore tubes; pseudotaenial network coarsely porous;
concentrically porous segmented tabulae. lower
Cambrian (?Atd.4, Bot.2—Toy.3): Siberian Platform,
Altay Sayan, Tuva, Mongolia, Transbaikalia, Far
East, Uzbekistan, Canada, United States, Mexico,
Australia, Antarctica, South China, North China,
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FiG. 629. Archaeocyathidae (p. 1055-1057).

Iberia, Sardinia. F1G. 629,1a—b. *A. atlanticus,
Forteau Formation, Botoman, Anse au Loup,
Labrador, Canada, holotype, GSC 369; 4, longi-
tudinal section (white triangle is adherent paper
label), X2.5 (Okulitch, 1943); b, transverse section,
X3 (Debrenne, Zhuravlev, & Kruse, 2002).

Arrythmocricus DEBRENNE & JAMES, 1981, p. 366 [*A.

kobluki; ODj; holotype, DEBRENNE & JaMES, 1981,
pl. 53,3—4, GSC 62123, Ottawa]. Inner wall with
one row of pores per intersept, bearing upwardly
projecting, S-shaped bracts or fused bracts; pseu-
dotaenial network coarsely porous. lower Cambrian
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Pycnoidocyathus

F1G. 630. Archacocyathidae (p. 1057-1058).

(Bot. 1-Bot.3): Canada, United States, Mexico.
Fi1G. 629,2a—b. *A. kobluki, Forteau Formation,
Botoman, Fox Cove, Labrador, Canada, holotype,
GSC 62123; 4, longitudinal section of modular

skeleton, X5; 4, longitudinal section (inner wall at

top), X5 (Debrenne & James, 1981).
Pycnoidocyathus TavLor, 1910, p. 131 [*2 synap-

ticulosus; SD R. BEDFORD & J. BEDFORD, 1939,
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p- 78; lectotype, TavLOR, 1910, pl. 12, photo 69;
DEBRENNE, 1974a, fig. 13a—b; SD DEBRENNE,
1970a, p. 40, SAM T1587A,B,C, Adelaide]
[=Archaeofungia TayLOR, 1910, p. 131 (type, A.
ajax, M); =Batenevicyathus YAROSHEVICH, 1962,
p. 117, 122 (type, B. zhuravlevae, OD), for
discussion, see DEBRENNE & ZHURAVLEV, 1992b,
p- 129]. Inner wall with one row of pores per
intersept, bearing upwardly projecting, straight
pore tubes; taeniae coarsely porous, linked at base
by synapticulae; during ontogeny, tacniae become
progressively less porous, more planar and
without synapticulae. lower Cambrian (Bot.2—
10y.3): Altay Sayan, Tuva, Mongolia, Far East,
Australia, Antarctica, Falkland Islands (alloch-
thonous), South China, North China, Iberia,
Sardinia, Greenland, Canada, United States,
Mexico. FiG. 630a—c. *P. synapticulosus,
Ajax Limestone, Botoman, Ajax Mine, South
Australia, Australia, lectotype, SAM T1587A-C;
a, transverse view, X 1; 4, longitudinal view, X1;
¢, detail of outer wall in tangential view, X4
(Debrenne, Zhuravlev, & Kruse, 2002).

Sigmofungia R. BEDFORD & W. R. BEDFORD, 1936, p.

16 [*S. flindersi; M; lectotype, R. BEDFORD & W.
R. Beprorp, 1936, fig. 82; HiLt, 1965, pl. 6,1-2;
DEBRENNE, 1974a, fig. 30a—b; SD HiLt, 1965, p.
89, SAM P963-115, -116, Adelaide] [=Palmericy-
athellus DEBRENNE, 19704, p. 37 (type, Sigmofungia
tabularis R. BEDFORD & J. BEDFORD, 1937, p.
29, OD, =Sigmofungia flindersi R. BEDFORD &
W. R. BEDFORD, 1936, p. 16), for discussion, sce
DEBRENNE & ZHURAVLEV, 1992b, p. 130; =Palmeri-
cyathus DEBRENNE in ZHURAVLEVA, 1974b, p. 15
(type, Ethmophyllum lineatus GREGGS, 1959, p.
66, OD), nom. null., non HANDFIELD, 1971, p.
44, archaeocyath]. Inner wall with one row of
pores per intersept, bearing upwardly projecting,
S-shaped pore tubes; taeniae finely porous, linked
by synapticulae; concentrically porous, segmented
tabulae. lower Cambrian (Bot.2—Bot.3): Australia,
Antarctica, Mexico. FiG. 631a—c. *S. flindersi,
Ajax Limestone, Botoman, Ajax Mine, South
Australia, Australia, lectotype, SAM P963-115,
-116; a, transverse and longitudinal views, X3
(Hill, 1965); &, detail of inner wall in oblique view,
X11 (Debrenne, 1974a); ¢, detail of outer wall in
tangential view, X 10 (Debrenne, Zhuravlev, &
Kruse, 2002).

Family ARCHAEOSYCONIDAE
Zhuravleva, 1954

[Archacosyconidae ZHURAVLEVA, 1954, p. 30]

Inner wall compound. lower Cambrian
(Bot. 1-Bot.3).

Archaeosycon TayLOR, 1910, p. 111 [*Archacocyathus

billingsi WaLcorT, 1886, p. 74; M; holotype,
WavrcorT, 1886, pl. 3,3a—c; OKULITCH, 1943,
pl. 14,2-3, USNM 15302, Washington, D.C.]
[=Pustulacyarhellus DEBRENNE & GANGLOFF in
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VoroNovA & others, 1987, p. 42 (type, P copulatus,
OD), for discussion, see DEBRENNE & ZHURAVLEV,
1992b, p. 121]. Outer wall tabular; inner wall
compound, comprising wall carcass and tabulae;
taeniae coarsely porous; concentrically porous
segmented tabulae. lower Cambrian (Bot.1-Bot.3):
Canada, United States. FIG. 632a-b. *A. bill-
ingsi (WALCOTT), Forteau Formation, Botoman,
Anse au Loup, Labrador, Canada, holotype, USNM
15302; a, longitudinal section, X3; &, transverse

section, X3 (Okulitch, 1943).

Superfamily METACYATHOIDEA
R. Bedford & W. R. Bedford, 1934

[nom. correct. DEBRENNE & KRUSE, 1986, p. 266, pro Metacyathacea FONIN,
1983, p. 11, nom. transl. ex Metacyathidae R. BEDFORD & W. R. BEDFORD,
1934, p. 5] [=Spirillicyathacea GravesTOCK, 1984, p. 111]

Outer wall compound. lower Cambrian
(Tom.2—Bot.3).

Family COPLEICYATHIDAE
R. Bedford & J. Bedford, 1937

[Copleicyathidae R. BEDFORD & J. BEDFORD, 1937, p. 29] [=Tabulacy-
athellidae FONIN in VORONIN & others, 1982, p. 86; =Spirillicyathidae
GRAVESTOCK, 1984, p. 111].

Inner wall with simple pores. lower

Cambrian (Tom.2—Bot.3).

Copleicyathus R. BEDFORD & J. BEDFORD, 1937, p.
29 [*C. confertus; ODj; holotype, R. BEDFORD &
J. Bebrorp, 1937, fig. 116; HiLt, 1965, pl. 10,4;
DEBRENNE, 1974a, fig. 27, USNM PU86741-783,
Washington, D.C.]. Outer wall compound with
completely subdivided pores; inner wall with several
rows of simple pores per intersept; pseudotaenial
network coarsely porous. lower Cambrian (Ard.3—
Atd.4): Australia. FiG. 633a—b. *C. confertus,
Ajax Limestone, Atdabanian, Paint Mine, South
Australia, Australia, holotype, USNM PU86741-
783; a, transverse view, X5; b, longitudinal view,
X5 (Hill, 1965).

Agastrocyathus DEBRENNE, 1964, p. 209 [*Proro-
pharetrﬂ gregaria DEBRENNE, 1961, p. 21; OD;
holotype, DEBRENNE, 1961, pl. 2,5-6, MNHN
M80138, HD71, Paris]. Outer wall compound
with incipient subdivision of intervallar cells;
inner wall with one row of simple pores per
intersept; taeniae coarsely porous, linked by
synapticulae. lower Cambrian (Atd.2—Atd.4):
South China, Morocco, Iberia. F1G. 634a—c.
*A. gregarius (DEBRENNE), Amouslek Formation,
Atdabanian, Jbel Taissa, Morocco, holotype,
MNHN M80138, HD71; 4, longitudinal section
of modular skeleton, X3; 4, transverse section of
modular skeleton, X4; ¢, detail of outer wall in
tangential section, X10 (Debrenne, Zhuravlev,
& Kruse, 2002).

Gabrielsocyathus DEBRENNE, 1964, p. 248
[*Metacoscinus gabrielsensis OKULITCH, 1955b,
p. 61; OD; holotype, OxuLITCH, 1955b, pl.
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F1G. 631. Archaeocyathidae (p. 1058).
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F1G. 632. Archaeosyconidae (p. 1058).

1,1,2,5, GSC 12357, Ottawa]. Outer wall
compound with completely subdivided pores;
inner wall with several rows of simple pores
per intersept; taeniae finely porous, linked by
synapticulae; simple segmented tabulae. lower
Cambrian (Bot.2): Canada, United States.
Fi16. 635,1a—c. *G. gabrielsensis (OKULITCH),
Atan Group, Botoman, McDame Lake, British
Columbia, Canada, holotype, GSC 12357;
a, transverse section, X2.5; b, longitudinal
section, X2.5; ¢, transverse section (outer wall
at bottom), X2.5 (Debrenne, Zhuravlev, &
Kruse, 2002).

Metacyathellus DEBRENNE & ZHURAVLEV, 1990,

p- 302 [*Metaldetes? caribouensis HANDFIELD,
1971, p. 64; OD; holotype, HANDFIELD, 1971,
pl. 11,2, GSC 25367, Ottawa]. Outer wall
compound with completely subdivided pores;
inner wall with one to two rows of simple pores
per intersept; taeniae coarsely porous; compound
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segmented tabulae. lower Cambrian (Atd.4—
Bot.3): Australia, Antarctica, Falkland Islands
(allochthonous), South China, Canada, United
States. Fi1G. 635,2a—c. *M. caribouensis
(HANDFIELD), Sekwi Formation, Botoman; «,
Caribou Pass, Northwest Territories, Canada,
holotype, GSC 25367, transverse section, X4
(Handfield, 1971); 4, Mackenzie Mountains,
Northwest Territories, Canada, specimen GSC
90187, detail of outer wall in tangential section,
X 10 (Voronova & others, 1987); ¢, Caribou
Pass, Northwest Territories, Canada, holotype,
GSC 25367, longitudinal section, X6 (Hand-
field, 1971). [2a, 2¢ are reproduced with the
permission of the Minister of Public Works and
Government Services Canada, 2006 and courtesy
of Natural Resources Canada, Geological Survey

of Canada.]

Spinosocyathus ZHURAVLEVA, 1960b, p. 276 [*S.

maslennikovae; OD; holotype, ZHURAVLEVA,
1960b, pl. 25,16, TsSGM 205/134, Novosi-
birsk]. Outer wall compound with incipient
pore subdivision; inner wall with one row
of simple pores per intersept; pseudotaenial
network coarsely porous; compound segmented
tabulae. lower Cambrian (Tom.2—Atd.2): Sibe-
rian Platform, Mongolia, Iberia.——F1aG.
636,1a—b. *S. maslennikovae, Pestrotsvet Forma-
tion, Tommotian, Churan, Lena River, Sakha
(Yakutia), Russia; @, holotype, TsSSGM 205/134,
transverse section (outer wall at bottom), X8
(Zhuravleva, 1960b); 4, oblique longitudinal
section of modular skeleton, specimen TsSGM
144-32/4, X3 (Debrenne, Zhuravlev, & Kruse,
2002).

Spirillicyathus R. BEDFORD & J. BEDFORD, 1937, p.

30 [*S. tenuis; OD; holotype, R. BEDFORD & J.
BEDFORD, 1937, fig. 118; DEBRENNE, 1974a, fig.
10, USNM PU493967, specimen 358, Wash-
ington, D.C.] [=Spiralicyathus R. BEDFORD & J.
BEDFORD, 1937, fig. 118 caption, nom. null.].
Outer wall compound with completely subdi-
vided pores; inner wall with one to two rows of
simple pores per intersept; pseudotaenial network
coarsely porous. lower Cambrian (Atd.4—Bot.1):
Australia, South China. F1G. 636,2a—c. *S.
tenuis, Ajax Limestone, Atdabanian, Paint Mine,
South Australia, Australia; -6, holotype, USNM
PU493967, specimen 358; 4, transverse view, X9;
b, longitudinal view, X9 (Debrenne, 1974a); ¢,
Wilkawillina Limestone, Atdabanian, Wilkawillina
Gorge, South Australia, Australia, specimen SAM
P21741, tangential section of outer wall, X10
(Gravestock, 1984).

Tabulacyathellus MissarzHEVSKIY in REPINA &

others, 1964, p. 249 [*T. bidzhaensis; ODj; holo-
type, REPINA & others, 1964, pl. 7,4-6, PIN
4297/22, Moscow]. Outer wall compound with
completely subdivided pores; inner wall tabular
with several rows of simple pores per inter-
sept; pseudotaenial network coarsely porous;
compound segmented tabulae. lower Cambrian

(Ard.2): Altay Sayan, Tuva, Mongolia. FiG.
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FiG. 633. Copleicyathidae (p. 1058).

637a—c. *T. bidzhaensis, Usa Formation, Atda-
banian, Sukhie Solontsy Valley, Batenev Range,
Kuznetsk Alatau, Russia, holotype, PIN 4297/22;
a, tangential section of outer wall, X5; 4, longi-
tudinal section (outer wall to left), X5; ¢, trans-
verse section, X5 (Repina & others, 1964).

Family JUGALICYATHIDAE
Gravestock, 1984

[Jugalicyathidae GravesTock, 1984, p. 114]

Inner wall with bracts, fused bracts

a, Wilkawillina Limestone, Atdabanian, Wilkawil-
lina Gorge, South Australia, Australia, para-
type, SAM P21749, oblique transverse section,
X8 (Debrenne, Zhuravlev, & Kruse, 2002);
b, Ajax Limestone, Atdabanian, Mount Scott
Range, South Australia, Australia, holotype, SAM
P21747, longitudinal section, X1 (Gravestock,
1984).

Alaskacoscinus DEBRENNE, GANGLOFF, & ZHURAVLEV

in DEBRENNE & ZHURAVLEV, 1990, p. 300 [*A4.
tatondukensis; OD; holotype, DEBRENNE &
ZHURAVLEV, 1990, pl. 1,5, UAM UA2534, 2535,

Fairbanks]. Outer wall tabular, compound with

completely subdivided pores; inner wall tabular
with one row of pores per intersept, bearing
upwardly projecting, S-shaped pore tubes; pseu-
dosepta finely porous; segmented tabulae with

or pore tubes. lower Cambrian (Atd.4—
Bot.2).

Jugalicyathus GravesTock, 1984, p. 114 [*/. tardus;

OD; holotype, GravesTockK, 1984, fig. 56H-I,
SAM P21747, Adelaide]. Outer wall compound
with incipient subdivision of intervallar cells;
inner wall with one row of pores per intersept,
bearing upwardly projecting, straight pore tubes;

pseudosepta finely porous. lower Cambrian
(Atd.4): Australia. F1G. 638,1a—b. *]. tardus;

subdivided pores. lower Cambrian (Bot.2): United
States. F1G. 638,2a—b. *A. tatondukensis, Adams
Argillite, Botoman, Tatonduk River, Alaska, United
States; @, holotype, UAM UA2534, longitudinal
section (outer wall to right), X4; 4, paratype, UAM
UA2536, longitudinal section, X5 (Debrenne &
Zhuravlev, 1990).
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et w2
Agastrocyathus

FiG. 634. Copleicyathidae (p. 1058).

Family METACYATHIDAE
R. Bedford & W. R. Bedford, 1934

[Metacyathidae R. BEDFORD & W. R. BEDFORD, 1934, p. 5] [=Metacos-

cinidae R. BEDFORD & W. R. BEDFORD, 1936, p. 18; =Cambrocyathidae

OKULITCH, 1937a, p. 251; =Cambrocyathinae OkuLITCH, 19373, p. 251,

nom. transl. DEBRENNE, 1964, p. 218, ex Cambrocyathidae OxurtcH,

1937a, p. 251; =Metaldetinae DEBRENNE, 1964, p. 218; =Metafungiidac
DEBRENNE, 1974a, p. 216]

Inner wall compound. lower Cambrian

(Atd.4—Bot.3).

Metaldetes TAYLOR, 1910, p. 151 [*M. cylindricus; M;
holotype, TaYLOR, 1910, pl. 15, photo 86-88, fig.

11, 37, 38; DEBRENNE, 1974a, fig. 21a-b, M, SAM
T1592A, Adelaide] [=Merafungia R. BEDFORD & W.
R. BEDFORD, 1934, p. 5 (type, M. reticulata, M);
=Metacyathus R. BEDFORD & W. R. BEDFORD, 1934, p.
5 (type, M. taylori, M, =Archaeocyathus dissepimentalis
TAYLOR, 1910, p. 128); =Metacoscinus R. BEDFORD &
W. R. BEDFORD, 1934, p. 6 (type, M. reteseptatum,
M, =Archacocyathus retesepta TaYLOR, 1910, p. 120);
=Cambrocyathus OKULITCH, 1937a, p. 251 (type,
Archaeocyathus profundus BILLINGs, 1861, p. 4, OD);
=Metethmophyllum OxuLitcH, 1943, p. 78 (type,
Ethmophyllum meeki WaLcotT, 1889, p. 34, OD);
=Bedfordcyathus VOLOGDIN, 1957a, p. 182 (type,
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FiG. 635. Copleicyathidae (p. 1058-1060).
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2b

Spirillicyathus

FiG. 636. Copleicyathidae (p. 1060).

Metacyathus irregularis R. BEDFORD & W. R. BEDFORD,
1934, p. 6, M, =Archaeocyathus dissepimentalis TAYLOR,
1910, p. 128); =Pmeﬁmgia DEBRENNE in ZHURAVLEVA,
1974b, p. 42, nom. correct. DEBRENNE, 1974a, p. 227,
pro Pruefungia, lapsus calami (type, Metaldetes superbus
R. BEprorp & W. R. BEDFORD, 1936, p. 18, OD),
for discussion, see DEBRENNE & ZHURAVLEV, 1992b,
p. 127]. Outer wall compound with completely subdi-
vided pores; inner wall compound with several rows

of completely subdivided pores per intersept; taeniae
coarsely porous, linked by synapticulae in early onto-
genetic stages but rarely so in mature cups; compound
segmented tabulae. lower Cambr