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ABSTRACT

This chapter is to be used as companion text with the companion chapter, an illustrated catalogue
of Paleozoic radiolarian genera found in this volume, and serves the purpose of giving the reader
explanation for any taxonomic operations undertaken during the course of constructing the
catalogue. These operations refer to the status of the genera as valid, junior synonym, homonym,
nomen nudum, nomen dubium, or not Radiolaria. We also include diagnoses and/or descriptions
in the original language published, English translations where needed, and locality and age in-
formation for the type material.

RESUME

Taxonomie des genres de radiolaires paléozoiques.

Cetarticle est un complément indispensable de la partie catalogue illustré des genres de radiolaires
paléozoiques (article précédent) ; il a pour ambition de donner au lecteur toutes les informations
taxonomiques nécessaires qui expliquent les changements introduits au cours de la construction
du catalogue. Les statuts des genres, argumentés, sont fournis : valide, synonyme junior, homo-
nyme, nomen nudum, nomen dubium, ou non radiolaire. De plus, il propose des traductions en
Anglais des diagnoses ou définitions des genres publiées dans diverses langues et des informations

synonymes nouveaux.

INTRODUCTION

This chapter provides explanatory text to the illustrated
catalogue (Caridroit ez a/. 2017, this volume) and more
detailed information for each genus, including remarks
pertaining to their status, and the age and location of the
type material for each type species of the valid genera. We
also include the original diagnoses and/or descriptions of
all genera in the language in which they were originally
described (wherever possible), and an English transla-
tion, where necessary (or available). In cases where the
current concept of the genus differs substantially from
the original description, we attribute the sense of usage
(i.e., sensu) to subsequent authorship. In the author at-
tribution of each type species we provide the page number
for the description of the type species and the plate and/
or figure numbers of all illustrations of the type species
found in the original publication. The reader is referred
to the taxonomy chapter 4 in De Wever ez /. (2001) for
illustrations and explanations of the terminology for the
various taxa discussed for whom P. Dumitrica was the
primary author, with contributions by M. Caridroit and
J. 2. Caulet. In cases where we have adopted emended di-
agnoses from the literature, we include additional criteria
and modifications under the remarks section. For genera
whose status is not valid, we provide remarks to explain the
decision. In many cases, generic names introduced in the
literature have been synonymized. For those genera that
are treated as a junior synonym, we provide explanatory
remarks, including who arrived at that decision, and the
basis for the decision. Likewise, we provide explanatory
notes under the remarks for those taxa listed as nomina
nuda and nomina dubia, and not Radiolaria.
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sur la localité et 'age du matériel type.

Order ALBAILLELLARIA Deflandre, 1953

Family ALBAILLELLIDAE Deflandre, 1953
sensu Holdsworth (1977)

Albaillellidae Deflandre, 1953: 407. — Holdsworth 1977: 168.

Spinodeflandrellidae Kozur, 1981: 267.
Albaillelloidea Afanasieva, 2000c: 123.

Albaillella Deflandre, 1952 sensu Won (1983)

Albaillella Deflandre, 1952: 873. — Won 1983: 123.
Spinodeflandrella Kozur, 1981: 267.

Imotoella Kozur & Mostler, 1989: 163.
Saturnalbaillella Kozur & Mostler, 1989: 162.

TYPE SPECIES. — Albaillella paradoxa Deflandre, 1952 (Deflandre
1952: 873, figs 1-5).

AGE AND LOCATION OF TYPE MATERIAL. — Visean (Lower Carbon-
iferous), Montagne Noire, France.

TAXON CODE. — 001.
STATUS. — Valid.

ORIGINAL DIAGNOSIS. — “La coque de l'organisme, en cone creux
tres allongé, est batie sur un squelette siliceux plein en forme
d’H tronqué. Une branche majeure différenciée de ce squelette, peut
atteindre I'apex, en formant une columelle détachée de la paroi de
la coque a laquelle elle est reliée par un double systeme trabéculaire.
Cette columelle peut disparaitre. La coque, également siliceuse, est
brunitre, mince, finement ponctulée, mais non perforée (a I'échelle
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du microscope optique). Son ouverture porte des épines obliques,
toujours dirigées vers la branche majeure du squelette. Ces épines
décelent la symétrie bilatérale de la coque, qui parait composée de
bandes obliques sensiblement d’égale largeur.” (Deflandre 1952: 873).

D1aGNosIs (English translation). — “The organism’s shell, a very
elongate hollow cone, is built on a filled siliceous skeleton in the
form of a truncated H. A major rod, differentiated from this skeleton,
may reach the apex to form a columnella detached from the wall of
the shell to which it is connected by a double trabecular meshwork.
This columnella may disappear. The shell is also siliceous, brown-
ish, thin, finely punctate, but not perforated (as seen in transmitted
light microscopy). Its aperture bears oblique spines, always oriented
towards the major rod of the skeleton. These spines discern the
bilateral symmetry of the shell, which appears to be composed of
oblique bands of roughly approximately equal width.”

REMARKS

Deflandre’s diagnosis fits well with the lanceolate type spe-
cies, A. paradoxa, Won’s emendation (Won 1983) expands the
Deflandre’s diagnosis to include a wider array of shell mor-
phologies, including species that are wider, and bear wings.
Won also describes details of the lower part of the H-frame,
the stapia, and notes the common occurrence of a line of
pores along segments.

Huasha Cheng, 1986

Huasha Cheng, 1986: 71.

TYPE SPECIES. — Huasha holdsworthi Cheng, 1986 (Cheng 1986:
73, pl. 2, fig. 1, 10, 14, pl. 3, fig. 7).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian and
Lower Carboniferous, Oklahoma and Arkansas, United States.

TAXON CODE. — 002.
STATUS. — Junior synonym of Lapidopiscum (by Won 1998: 230).

DIAGNOSIS. — “Test with closed triangular skeletal frame of
intersector, a-, and b-rods. Four extra-triangular extensions
developed only: i.d., i. v, b. d. and b. v. Perforate lamellar shell
covering posterior 4. . and dorsal part of 7. . with large, circular
basal aperture. Free, fully developed caveal ribs, three to six or
more pairs in number, restricted to anterior portion of a.z.; C1
pair always rejoining the plane of proximal end of 4. v. Strongly
developed patagium surrounded the ventral side of the skeletal
frame.” (Cheng 1986: 71).

REMARKS

Huasha is considered a junior synonym to Lapidopiscum
Deflandre 1958. Huasha was originally distinguished from
Lapidopiscum by having a perforate lamellar shell racher than
an imperforate one, by having well developed 7.v. and 4..
extra-triangular extensions, and a longer shell (Won 1998).
The difference in lamellar shell structure is a function of pres-
ervation and perception of the original authors. Examination
of Lapidopiscum from the type material shows that there is no
difference in the structure of the lamellar wall. Differences in
the length of the extra-triangular extensions and of the shell
as a whole are considered a species level distinction and does
not warrant the designation of a new genus.
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Imotoella Kozur & Mostler, 1989

Imotoella Kozur & Mostler, 1989: 163.

TYPE SPECIES. — Albaillella levis Ishiga, Kito & Imoto, 1982 (Ishiga
etal. 1982a: 17, pl. 3, figs 1-3).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian of Japan.
TAXON CODE. — 003.

STATUS. — Junior synonym of Albaillella (by Dumitrica & Caridroit
in De Wever et al. 2001: 93).

DIAGNOSIS. — “Gehiuse konisch bis schlank-konisch, im apicalen
Teil mehr oder weniger deutlich nach der Ventralseite umgebogen.
Segmente bei der vermuteten Ausgangsform noch reifenférmig
und stark hervortretend, bei den typischen Vertretern auf§en nur
noch schwach oder gar nicht mehr erkennbar. Schale unperforiert,
nur bei der vermuteten Ausgangsform mit einem Porenring im
vorletzten Segment, der aber hiufig auch sekundir verschlossen ist.
Stets ist ein sehr kriftiger, etwas nach unten weisender Ventralfliigel
ausgebildet. Freie Columella in einem aussen bestachelten Ring
verbunden. Kurze freie Trabekeln an der Innenseite der freien
Columella sind vorhanden. Die iibrigen Trabekeln sind fest in die
Schale eingebaut und im Auflicht nicht zu erkennen.” (Kozur &

Mostler 1989: 163).

Di1aGNosis (English translation by J. P. Caulet RadWorld database —
modified by Jérg Maletz). — “Test conical to slender-conical with
the apex curved more or less clearly towards the ventral side. In
the supposed earlier representatives the segments are circular and
very prominent, but in the typical representatives of the genus
the segments are less pronounced, or cannot be observed at all
on the outside. Shell imperforate, or in the supposed ancestors,
with a row of pores on the penultimate segment, pores frequently,
however, secondarily closed. Ventral wing always very strong,
somewhat downwardly projecting. Free columellae linked to a
ring with external spines. Short and free trabeculae located on
the inner side of the free columellae. Other trabeculae strongly
incorporated within the shell and not visible in reflected light.”

REMARKS
Imotoella is considered a junior synonym to Albaillella Deflan-
dre, 1952. The type species, A. levis, clearly fits the diagnosis
of Albaillella and should not be split from the remainder of
the genus.

Lapidopiscum Deflandre, 1958 sensu Holdsworth (1971)

Lapidopiscum Deflandre, 1958: 2280. — Holdsworth 1971: 345.
Huasha Cheng, 1986: 71.

"TYPE SPECIES. — Lapidopiscum piveteaui Deflandre, 1958 (Deflandre
1958: 2278, fig. 2).

AGE AND LOCATION OF TYPE MATERIAL. — Visean (Lower Carbon-
iferous), Cabriéres, Hérault, Montagne Noire, France.

TAXON CODE. — 004.
StATUS. — Valid.
ORIGINAL DIAGNOSIS. — “Coque siliceuse mince, en cloche asymé-

trique, & columnelles dorsale et ventrale prolongées hors de la coque
en deux cones coalescents spongieux.” (Deflandre 1958: 2280).
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D1AGNOSIS (English translation by J. P. Caulet RadWorld database —
modified by Taniel Danelian). — “Thin siliceous shell, in the shape
of an asymmetrical bell, with ventral and dorsal comunellae that
extend along the outside of the shell in two coalescing spongy cones”.

REMARKS

Holdsworth (1971) and Won (1998) provide more detailed
descriptions of this genus. Won (1998) notes that the testis a
closed triangular skeletal frame of intersector, 2-, and &-rods,
with four extra-triangular extensions developed; i.d., b.d., i.v,
and 4.y, but that two ventral extensions (i.z. and 4.v) may be
obscured by spongy patagium (Won 1998). Lamellar shell
covering is perforate (Won 1998) and bell-shaped (Deflandre
1958). Fully developed caveal ribs, three to four pairs observed
in type species, originating on a.z. rod below 4.d. extension
(Holdsworth 1971). Well-developed patagium surrounding
ventral side of the frame.

Neoalbaillella Takemura & Nakaseko, 1981

Neoalbaillella Takemura & Nakaseko, 1981: 210.

‘TYPE SPECIES. — Neoalbaillella ornithoformis Takemura & Nakaseko,
1981 (Takemura & Nakaseko 1981: 211, pl. 33, figs 1-6, text-fig. 2).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Tamba
Belt, Japan.

TAXON CODE. — 005.
STATUS. — Valid.

DIAGNOSIS. — “Nearly bilaterally symmetrical, conical or subcy-
lindrical shells of which the upper part is winged and imperforate
and of which the lower part has windows. The lower part of the
shell possessing trabeculae and windows arranged in transverse lines,
but the upper part having an unknown internal structure. Apical
cone bending in a bilaterally symmetrical plane. Two longitudinal
rods with three or more spines lying at the dorsal and ventral sides
of the lower shell part under the wings and protruding posteriorly
from around the aperture.” (Takemura & Nakaseko 1981: 210).

Protoalbaillella Cheng, 1986

Protoalbaillella Cheng, 1986: 67.

TYPE SPECIES. — Protoalbaillella deflandrei Cheng, 1986 (Cheng
1986: 68, pl. 6, fig. 1, 3,9, 11, 18).

AGE AND LOCATION OF TYPE MATERIAL. — Westphalian (Pennsylva-
nian, Carboniferous), Upper Johns Valley Shale, Central Ouachita
Mits., Oklahoma, USA.

TAXON CODE. — 006.
STATUS. — Valid.

D1AGNOSIS. — “Albaillellinae having an imperforate, essentially
dome- or cone-shaped lamellar shell, lacking crenulations; curved
a-rod obliquely cutting across longitudinal axis of lamellar shell,
with or without extra-rod extensions; curved &.z. and ventral 7.z
forming h-frame with 7.2 extension; h-frame with patagial tissue.
Paired trabecular apophyses carried by dorsal, a-columella only.”

(Cheng 1986: 67).
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Saturnalbaillella Kozur & Mostler, 1989

Saturnalbaillella Kozur & Mostler, 1989: 162.

TYPE SPECIES. — Albaillella cartalla Ormiston & Lane, 1976 (Orm-
iston & Lane 1976: 171, pl. 5, figs 9-15).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Oklahoma, USA.

TAXON CODE. — 007.

STATUS. — Junior synonym of Albaillella (by Dumitrica & Caridroit
in De Wever et al. 2001: 93).

D1aGNosIs. — “Skelett unperforiert, meist aber in den Segmenten
mit einem Ring von winzigen, auf8en oft (immer?) geschlossenen
Poren (nur im Durchlicht erkennbar), gedrungen-bis spitz-konisch.
Segmente im mittleren und distalen Teil des Gehiuses aufen meist
deutlich erkennbar. 2 stachelformige Seitenfliigel sind stets vorhan-
den, z.T. sind sie weit distalwirts verlagert, wobei dann apical noch
ein weiterer kleiner Seitenstachel auftreten kann. Die freien Enden
der dorsalen und ventralen Columella sind distal zu einem aufSen
oft bestachelten Ring verbunden, innen weisen sie an einer Seite
freie Trabekeln auf. Die tibrigen Trabekeln sind in die Schale einge-
baut, aber im Durchlicht meist kriftig gegen die Schale abgesetzt.”
(Kozur & Mostler 1989: 162).

Di1aGNosis (English translation by J. P. Caulet RadWorld database —
modified by Jorg Maletz). — “Test thick set, or sharp conical, im-
perforate, except mostly on the segment bearing a ring which has
very small pores, often (or always?) externally closed (they are visible
only in transmitted light). Segments externally mostly well-marked
in the median and distal parts of the test. Two spine-shaped lateral
wings always present, sometimes distally displaced and with an ad-
ditional smaller side spine. The free ends of the dorsal and ventral
columellae are distally forming a ring with external spines, its inside
bearing free trabeculae on one side. Other trabeculae incorporated
in the shell, but appear to be strongly differentiated from the shell
in transmitted light.”

REMARKS

Saturnalbaillella was placed in synonymy with Albaillella by
De Wever et al. (2001). Despite its short lamellar shell, the
type species, A. cartalla fits within the morphologic param-
eters of Albaillella.

Spinodeflandrella Kozur, 1981

Spinodeflandrella Kozur, 1981: 267.

"TYPE SPECIES. — Spinodeflandrella tetraspinosa Kozur, 1981 (Kozur
1981: 267, pl. 2, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Sakmarian, Lower Per-
mian of the Cis-Urals, Russia.

TAXON CODE. — 008.

STATUS. — Junior synonym of Albaillella (by Dumitrica & Caridroit
in De Wever et al. 2001: 93).

D1AGNOSIS. — “Wie fiir die Familie — Schale seitlich etwas abgeflacht,
im schlanken apicalen Teil wenig, sonst kriftig segmentiert mit tie-
fen Einschniirungen zwischen den reifenformigen Segmenten. Trotz
der kriftigen Segmentierung ist kein aufgeblihter und abgesetzter
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Pseudothorax vorhanden. Schale im apicalen Teil unperforiert, dis-
tal mit einzelnen groflen Poren. Von den beiden Columella gehen
kriftige Bogen aus, die zunichst in die Schalenwand eingebaut sind,
wihrend sie im distalen Teil frei oder nur durch ein grobmaschiges
Geflecht verbunden sind. Aufjeder Seite sitzen zwei kriftige Stacheln
an.” (Kozur 1981: 267).

D1aGNOsIS (English translation by J. P. Caulet — RadWorld data-
base). — “As for the family (Family Spinodeflandrellidae Kozur
1981, our remark). Shell somewhat flattened laterally, vaguely seg-
mented in the slender apical area and strongly differentiated into
annular segments separated by deep strictures in the remaining part
of the shell. Despite this strong segmentation, there is no clearly
differentiated and inflated pseudothorax. Apical section of shell
imperforate, distal part with isolated wide pores. Both columellae
produce strong arches that are first included within the shell wall,
but becoming free in the distal section, or are connected by a loose
mesh. Two robust spines on each side.”

REMARKS

Spinodeflandrella was placed in synonymy with Albaillella by
De Wever ez al. (2001) because its type species, the only species
included in this genus and based on only the holotype, differs
from Albaillella by morphologic characters (two additional
spines) that seem to have just a species taxonomic value.

Family CERATOIKISCIDAE Holdsworth, 1969

Campanulithus Nazarov & Rudenko, 1981

Campanulithus Nazarov & Rudenko, 1981: 137.

TYPE SPECIES. — Campanulithus falcatus Nazarov & Rudenko, 1981
(Nazarov & Rudenko 1981: 137, pl. 1, figs 8-10).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Paleozoic, South-
ern Urals, Russia.

TAXON CODE. — 009.
STATUS. — Valid.

DIAGNOSIS. — “Ckeaerc YETBIPbMSI AAMHHBIMM UFAAMMU, PACXOAAIIUMUCS
n3 opHo Touku. OpHa 13 ura 6oaee KPYITHAs U AAMHHAS, BCACACTBHE YETO
CO3AQA€ETCS BIIEYATACHHUE, YTO OCTAABHBIE UTABI -KaK OBl OTXOAAT OT Hee. DTa
UIAAIMEET ABE TPYTIITHPOBKY U3 TPEXYETHIPEX UTA, HHOTAQ IIEPECEKAOIIMXCS

»

Mexay coboit (pucynok, x).” (Nazarov & Rudenko 1981: 137).

DiagNosis (English translation by J. P. Caulet RadWorld data-
base). — “Skeleton with four long rods originating from a single
point. One rod is much larger and longer, which gives the impres-
sion that the other rods originate from it. This rod has two groups
of three to four spines sometimes linked altogether.”

Cangyunanella Feng & Liu, 1993

Cangyuanella Feng & Liu, 1993b: 550; Feng 1992: 56 (nomen nudum).
TYPE SPECIES. — Cangyuanella deflandrei Feng, 1993 (Feng 1992:
pl. 2, figs 21, 27 (nomen nudum); Feng & Liu 1993b: 550, pl. 3,
figs 18, 19, 26).

AGE AND LOCATION OF TYPE MATERIAL. — Devonian, Yunnan, China.

TAXON CODE. — 010.

GEODIVERSITAS - 2017 « 39 (3)
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STATUS. — Junior synonym of Protoholoeciscus Aitchison, 1993
(herein).

DiaGNosis. — “FE X, B—ME= A g5
THER. SR =APEREME, XTI, WAL,
B (R PUEETR,; AIBLE=AKE: DALE, IERE.
=AEERZHEL, THMERNTFER bz TAEX
BRIMIRE F . (Feng & Liu 1993b: 550).

DiaGNosis (English translation courtesy of the Prof. Lanlan Zhang). —
“Bilateral symmetry, composed by a homothetic-triangular inner
framework and an outer shell. The outer shell supported by the upper
part of triangular framework. No pore on surface. Quadrilateral in
side view. Suborbicular in both the front and back view. Triangular
wing developed at the top. Aperture heart-shaped. Upper-part wide,
bottom-part narrow. B-axis of the triangular inner framework ex-
tended out, formed a double cross in the bottom (of the triangular
framework). Meshwork developed under the b-axis.”

REMARKS

Original publication by Feng (1992) was a photograph with-
out any description. Although the above description was later
included in Feng & Liu (1993b: 550) this work appeared
in September 1993 and post-dated the May 1993 formal
diagnosis of the genus Protoholoeciscus by Aitchison (1993a).
Thus, Cangyuanella is regarded as the junior synonym of
Protoholoeciscus.

Ceratoikiscum Deflandre, 1953

Ceratoikiscum Deflandre, 1953: 409.
Xiphachistrella Deflandre, 1973b: 499 (n. syn.)

TYPE SPECIES. — Ceratoikiscum avimexpectans Deflandre, 1953
(Deflandre 1953: 409, fig. 309A, B).

AGE AND LOCATION OF TYPE MATERIAL. — Carboniferous, Mon-
tagne Noire, France.

TAXON CODE. — 011.
STATUS. — Valid.

DIAGNOSIS. — “Une enceinte grillagée, sorte de petite cage sphérique
accrochée latéralement a un squelette assez complexe éventuellement
rattachable a 'un des types de Plectoidae”(Deflandre 1953: 409).

Di1aGNosIS (English translation by J. P. Caulet RadWorld data-
base). — “[...] A lattice structure, kind of small spherical cage,
laterally hooked to a rather complex skeleton that may be close to
some of the Plectoidae forms [...]”.

Circulaforma Cheng, 1986

Circulaforma Cheng, 1986: 87.

TYPE SPECIES. — Circulaforma delicata Cheng, 1986 (Cheng 1986:
87, pl. 4, figs 7, 8, 11, 15, 21).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Carboniferous, Vi-
sean/Namurian, “Caney” Shale, Frontal Ouachitas, Oklahoma, USA.

TAXON CODE. — 012.

STATUS. — Valid.
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DI1AGNOSIS. — “Ceratoikiscidae with a ring-formed central skeletal
frame; three main rods connect to ring; two of these rods are aligned
and termed the dorsal and ventral rods, respectively; the third rod
termed the subsidiary rod, is thinner, slightly curved, and located
on the opposite side of strongly developed patagial tissues. Pata-
gium well developed and moderately thick with varied numbers of
spinules” (Cheng 1986: 87).

Durahelenifore Boundy-Sanders & Murchey in
Boundy-Sanders, Sandberg, Murchey & Harris, 1999

Durahelenifore Boundy-Sanders & Murchey in Boundy-Sanders,
Sandberg, Murchey & Harris, 1999: 64.

"TYPE SPECIES. — Durahelenifore robustumBoundy-Sanders & Murchey in
Boundy-Sanders, Sandberg, Murchey & Harris, 1999 (Boundy-
Sanders ez al. 1999: 66, pl. 1, figs A-G).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Frasnian, Roberts
Mountains, Nevada, USA.

TAXON CODE. — 013.

STATUS. — Junior synonym of Helenifore (by Wang et al. 2003:
128-129, 138).

D1aGNoOsIS. — “The basic skeleton consists of a solid subcircular
ring with two long i-spines extending from the ring about 180
degrees apart” (Boundy-Sanders & Murchey iz Boundy-Sanders
et al. 1999: 64).

Eoalbaillella Feng & Liu, 1992

Eoalbaillella Feng & Liu, 1992: 550; 1993a: 244.
Paraholoeciscus Aitchison, 1993a: 363.

TYPE SPECIES. — Eoalbaillella lilaensis Feng & Liu, 1992 (Feng &
Liu 1992: 551, pl. 1, figs 1-16 [in Chinese]; Feng & Liu 1993a:
244, pl. 1, fig. 1 [English translation]).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Devonian, West-
ern Yunnan, China.

TAXON CODE. — 014.
STATUS. — Valid.

DiaGNosis. — “FERMMN FF, H— = AT E 2R = H
R AVSE AT RS, TodL, HEBOEATIY, T DA
VFZ V. =4 T8 2% i ail, bl i i 2L Bk, ol s Anb 4,
FbAh b M a Bt SN e 55, iR, b TR ER, AR AT AKX
JE.” (Feng & Liu 1992: 550).

DiaGNosis (English translation). — “The test bilaterally sym-
metrical, composed of a lamellar shell and a triangular frame-
work. The lamellar shell, supported by the triangular framework,
imperforate, subcylindrical or conical, having numerous marginal
spines around apertural margin. A-rod much shorter than i, b-
rod forming an elongate triangular framework, a-rod and upper
parts of i, b-rod covered by the shell; the lower parts of i, b-rod,
without shell, like the shape of the letter X.” (translation of the
original Chinese language description of Feng & Liu [1992: 550]
in Feng & Liu [1993a: 244]).
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Gansuceratoikiscum Wang, Cheng & Zhang, 2010

Gansuceratoikiscum Wang, Cheng & Zhang, 2010: 48.

"TYPE SPECIES. — Gansuceratoikiscum guanghuangensis Wang, Cheng &
Zhang, 2010 (Wang e al. 2010: 473, pl. 1, fig. 11).

AGE AND LOCATION OF TYPE MATERIAL. — Sandbian, Upper Ordo-
vician, Pingliang Formation, Gansu Province, China.

TAXON CODE. — 015.
STATUS. — Valid.

DIAGNOSIS. — “Six rod-like primary spines positioned in eccentric
place. The pairs of caveal ribs are paired on the dorsal rod of the
a-rod; The patagial tissue is present on one lateral side of the i-rod.
A single row of arches (or by-spines) connect the primary spines,
forming a simple cortical shell.”(Wang ez al. 2010: 48).

REMARKS

This genus differs from Protoceratoikiscum in that it has a
framework composed of 6 rods connecting to a median bar.
Ceratoikisum has 3 rods (a, b, intersector) that cross to form
a triangle. It differs from Protoceratoikiscum in that it pos-
sesses row of arches that connect the primary rods to form a
subcircular shell, and the rods join in an eccentric position
in Gansuceratoikiscum.

Glanta Wakamatsu, Sugiyama & Furutani, 1990
sensu Umeda (1998)

Glanta Wakamatsu, Sugiyama & Furutani, 1990: 180. — Umeda
1998: 98.

TYPE SPECIES. — Glanta fragilis Wakamatsu, Sugiyama & Furutani,
1990 (Wakamatsu ez /. 1990: 181, pl. 12, figs 1-7).

AGE AND LOCATION OF TYPE MATERIAL. — 7 lecerina-Glanta assem-
blage, Middle Devonian, Kurosegawa tectonic zone, southwest Japan.

TAXON CODE. — 016.
STATUS. — Valid.

ORIGINAL DIAGNOSIS. — “Ceratoikiscidae with bilaterally symmetric
shell. Central skeletal frame triangular with five to six extratriangu-
lar rods. Shell perforate or imperforate, covering .z and the dorsal
portion of Zz., supported by many trabeculae arising from a.z. and
the dorsal portion of 7.z. Aperture of the shell facing to the ventral
portion of 4.z. Single pair of free-developed caveal ribs originating
from a-/b- junction, projecting almost perpendicularly to the central
skeletal plane.”(Wakamatsu ez /. 1990: 180).

REMARKS
Umeda (1998) emends the diagnosis to indicate that the
lamellar shell is always perforate.

Helenifore Nazarov & Ormiston, 1983
sensu Noble & Lenz (2007)

Helenifore Nazarov & Ormiston, 1983a: 464. — Noble & Lenz
2007: 1046.
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Nazaromistonella Furutani, 1990: 52.

Durabelenifore Boundy-Sanders & Murchey in Boundy-Sanders,
Sandberg, Murchey & Harris, 1999: 64.

‘TYPE SPECIES. — Helenifore laticlavium Nazarov & Ormiston, 1983
(Nazarov & Ormiston 1983a: 464, pl. 2, figs 8, 11, 13, 14).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Gogo Formation, Western Australia.

TAXON CODE. — 017.
STATUS. — Valid.

DIAGNOSIS. — “The basic skeleton consists of two intersecting spines,
which join a slightly elongate ring of platy fabric with a circular
central opening. The spines continue through the outer wall of the
ring; one is larger than the other.” Nazarov & Ormiston 1983a: 464).

REMARKS

Noble & Lenz (2007) describe a single intersector spine that
joins an elongate ring, and may be covered with either platy
fabric or patagium.

Holoeciscus Foreman, 1963
sensu Schwartzapfel & Holdsworth (1996)

Holoeciscus Foreman, 1963: 294. — Schwartzapfel & Holdsworth
1996: 125.

TYPE SPECIES. — Holoeciscus auceps Foreman, 1963 (Foreman 1963:
294, pl. 8, fig. 8a, b, pl. 9, fig. 1, text-fig. 6-8).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Huron
Member, Ohio Shale, USA.

TAXON CODE. — 018.
STATUS. — Valid.

DiaGNosIS. — “The side of the triangle formed by the a-spine is
much shorter than the sides formed by the b-spine and intersector.
The caveal ribs are joined laterally to form a lamellar wall.” (Fore-

man 1963: 294).

REMARKS

The emended diagnosis by Schwartzapfel & Holdsworth
(1996: 125) elaborates on additional characters, including
subrectangular to subtrapezoidal shape of the lamellar shell
and small size of extratriangular extensions.

Kappaforma Noble & Lenz, 2007

Kappaforma Noble & Lenz, 2007: 1050.

‘TYPE SPECIES. — Kappaforma insecta Noble & Lenz, 2007 (Noble &
Lenz 2007: 1052, figs 6.8, 6.9, 8.5-8.9).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Wenlock (Silu-
rian), Cape Phillips Formation, Arctic Canada.

TAXON CODE. — 019.

STATUS. — Valid.
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DIAGNOSIS. — “Basic frame consisting of three rods (k,-kg, k,, and
¢,) in same plane arranged crudely in shape of letter “k.” Longest rod
straight and composed of two parts, dorsal half (kg) bearing caveal
ribs, and ventral half (k,) partially covered in patagium. Patagium
forms incomplete ring attaching along dorsal half of k, to k, rod”
(Noble & Lenz 2007: 1050).

Nazaromistonella Furutani, 1990

Nazaromistonella Furutani, 1990: 52.

"TYPE SPECIES. — Nazaromistonella speciosus Furutani, 1990 (Furutani
1990: 53, pl. 12, figs 5-7).

AGE AND LOCATION OF TYPE MATERIAL. — mid Paleozoic Fusal-
fanus osobudaniensis assemblage, Osubudani Valley, Fukuji area,
Honshu Japan.

TAXON CODE. — 020.

STATUS. — Junior synonym of Helenifore Nazarov & Ormiston,
1983 (by Aitchison ez al. 1996: 59).

DIAGNOsIS. — “Bilaterally symmetrical skeleton consists of a-rod,
b-rod, intersector, caveal ribs or vanes, and a branch arising from 4.2.
A somewhat ellipsoidal ring is made by the following five parts; a.z.,
b.t., proximal part of 4.4, a branch arising from 4.2, and proximal
part of a.p. Intersector is nearly straight and penetrates the ring,.
id., iv, a.a., distal part of .2, and distal part of a.p. project from
the ring. B.d. is absent. Caveal ribs or vanes arise mainly from a.z.
but also from the base of 2.p. Caveal ribs or vanes elongate parallel
to the ring.” (Furutani 1990: 52).

REMARKS

Furutani’s description of Nazaromistonella overlaps with the
diagnosis for Helenifore. Noble & Lenz (2007) standardized the
terminology between Helenifore and Nazaromistonella, revealing
the shared skeletal framework. The species Nazaromistonella specio-
sus Furutani, 1990 was revised as Helenifore speciosus in Aitchison
etal. (1996: 59). They also regarded Helenifore speciosus as a senior
synonym of Helenifore fasciola Nazarov & Ormiston, 1993 —as
Nazaromistonella was a monospecific genus, synonymizing of
the type species with Helenifore synonymizes the genus by de-
fault. This is followed by Dumitrica in De Wever et a/. (2001).

Nazarovites Afanasieva, 2000

Nazarovites Afanasieva, 2000a: 360.

TYPE SPECIES. — Nazarovites bioculus Afanasieva, 2000 (Afanasieva
2000a: 364, pl. 1, fig. 4-5).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian, Upper Devonian,
the Lyaiol River, outcrop 1904, Timan-Pechora Province, Russia.

TAXON CODE. — 021.
STATUS. — Valid .

DI1AGNOSIS. — “Skeleton formed by three main rod- shaped spines
radiating from a central point at an angle of 90° with respect to each
other: anteroposterior (vL), transverse (¢L), and median (72L) spines.
Apical part of anteroposterior spine includes arched by-spines (2),
located at one or two levels. Differently arched by- spines may form
ring-shaped structures.”(Afanasieva 2000a: 360).
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Neoholoeciscus Ormiston & Lane, 1976

Neoholoeciscus Ormiston & Lane, 1976: 173.

TYPE SPECIES. — Neoholoeciscus cancermimus Ormiston & Lane,
1976 (Ormiston & Lane 1976: 174, pl. 5, figs 5-8, text-fig. 4).

AGE AND LOCATION OF TYPE MATERIAL. — Mississippian, Sycamore
Limestone, Arbuckle Mountains, Oklahoma, USA.

TAXON CODE. — 022.
STATUS. — Valid.

DiaGNosis. — “Enclosed cavea internally supported by triangular
ceratoikiscid frame elongated along the a-road, cavea is subrectangu-
lar in lateral view. Wall consists of at least seven pairs of caveal ribs
sheathed by an imperforate lamella. Free ends of the frame spines
emerge at the four angles of the shell.” (Ormiston & Lane 1976: 173).

Paraholoeciscus Aitchison, 1993

Paraholoeciscus Aitchison, 1993a: 363.

"TYPE SPECIES. — Paraholoeciscus bingaraensis Aitchison, 1993 (Aitch-
ison 1993a: 363, pl. 1, fig. 5).

AGE AND LOCATION OF TYPE MATERIAL. — Devonian, Djungati
terrane, New England Orogen, eastern Australia.

TAXON CODE. — 023.

STATUS. — Junior synonym of Eoalbaillella Feng & Liu, 1992 (by
Wang et al. 2003: 140).

DI1AGNOSIS. — “Triangular frame with a.z the shortest rod and 4.2
and iz subequal in length. A.z. curves towards 4.z Lamellar shell
rectangular to trapezoidal in lateral view, covering a.z. and dorsal two
thirds of both 7.z and &.% rods with a large, circular basal aperture
pointing towards 4-i- junction point. Several pairs of caveal ribs,
obliquely arranged, indistinct but traceable along the surface of the
lamellar shell. Lamellar shell rarely with small pores developed on
it. Marginal spines around apetural margin. V-shaped intersection
between 4.z. and 7.z rods which diverge at approximately 50° beyond
the 6-i- junction.” (Aitchison 1993a: 363).

REMARKS

Paraholoeciscus was described by Aitchison in May 1993 whereas
Feng & Lui described Eoalbaillella in Chinese in 1992, with
an English translation published in February 1993.

Proholoeciscus Li, 1995

Proholoeciscus Li, 1995: 338.

TYPE SPECIES. — Proholoeciscus foremanii Li, 1995 (Li 1995: 339,
pl. 2, fig. 9).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Ordovician,
Darriwilian, Baijingsi, Qilian Mountains, China.

TAXON CODE. — 024.

STATUS. — Nomen dubium (herein).
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DIAGNOSIS. — “Test consists of a-rod, b-rod, i-rod and four-five pair
ribs, they forming a sample skeleton, all of rod is undeveloped, it is
incomplete, without any lamellar shell” (Li 1995: 338).

REMARKS
The specimens of the type species are noticeably incomplete
and indistinguishable from broken specimens of Ceratoikiscum.

Protoceratoikiscum Goto, Umeda & Ishiga, 1992

Protoceratoikiscum Goto, Umeda & Ishiga, 1992: 165.

‘TYPE SPECIES. — Protoceratoikiscum chinocrystallum Goto, Umeda &
Ishiga, 1992 (Goto ez al. 1992: 166, pl. 17, figs 1-3).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Ordovician, La-
chlan Fold Belt, southeastern Australia.

TAXON CODE. — 025.
STATUS. — Valid.

DIAGNOSIS. — “Seven rod like spines are radiating from the
central part of the shell in horizontal plane, and two of these
curve distally with clockwise rotation. In this attitude, spines be-
ing numbered from first to seventh, two spines (first or top and
fourth or bottom spines) are nearly straight and sitting opposite
site, and form intersector or main spine. Third and seventh spines
extending both sides of main spines, distally curved. Second spine
is sitting on right side and fifth and sixth spines sitting left side.
By spines connect these spines and form ‘spider web’ like shell.”
(Goto et al. 1992: 165).

Protoholoeciscus Aitchison, 1993

Protoholoeciscus Aitchison, 1993a: 362.
Cangyuanella Feng & Liu, 1993b: 550 (n. syn.)

TYPE SPECIES. — Protoholoeciscus hindea Aitchison, 1993 (Aitchison
1993a: 362, pl. 1, fig. 3).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian,
Woolomin Group, Djungati terrane, upper Barnard valley, eastern
NSW, Australia.

TAXON CODE. — 026.
STATUS. — Valid.

D1AGNOSIS. — “Test as with family. Triangular frame with .z the
shortest rod. B.z. and i.z. subequal in length. Lamellar shell rectan-
gular to trapezoidal in lateral view, covering a.z. and dorsal parts of
both i.z. and .. rods. Large, oblate basal aperture pointing towards
i-t- rod. Spines around apetural margin. Five thorn-shaped rod ex-
tensions (b.v., b.d., i. v, i.d. and a.p.). A.p ventrally offset along 7.7
(Aitchison 1993a: 362).

Raphidociclicus Nazarov & Rudenko, 1981

Raphidociclicus Nazarov & Rudenko, 1981: 135.

‘TYPE SPECIES. — Raphidociclicus hinleus Nazarov & Rudenko, 1981
(Nazarov & Rudenko 1981: 135, pl. 1, fig. 1).
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AGE AND LOCATION OF TYPE MATERIAL. — Upper Carboniferous —
Lower Permian, South Urals, Russia.

TAXON CODE. — 027.
STATUS. — Valid.

DIAGNOSIS. — “XapaxrepHa Xopouio passuras uraa ‘b’ u caabo
BbIP)KCHHBIC MTABL “a” 1 “i” (pI/ICyHOK, 6). Bce urab coeArHeHBI
MaccUBHBIM KoAbLIOM (pe6po C|), OT KOTOPOTO OTXOAAT MapHble
anodusbl. Bce ckeACTHBIE 9AEMEHTBI COCAUHEHBI CCTYATOM UAM Iy6-
9YaTOH TKaHbBIO, PA3BUTOH HEPAaBHOMEPHO. CoeaArHEHHE TTaTarus ¢
uraamu o6pasyer HebOABLINE PO3ETKHU, HAU TAKOE COCAUHEHUE UMEET
BUA ABYX AUCTOB ITOAYOTKPBITOi KHHUTH (pucyHOK, T).” (Nazarov &

Rudenko 1981: 135).

DiaGNosIS (English translation by J. P Caulet RadWorld data-
base). — “Well differentiated ‘b’ rod and less important @’ and ¥
rods (following terminology of Holdsworth 1969: 233). All rods
linked into a robust ring (rib C1) from which originate pairs of
apophyses. All skeletal elements are united in a irregularly organized
latticed or spongy plate. Patagium and rods define small rosettes
and their junction looks like the two pages of a half open book.”

Xiphachistrella Deflandre, 1973

Xiphachistrella Deflandre, 1973b: 499; 1960: pl. 1, fig. 25 (nomen

nudum).

"TYPE SPECIES. — Xiphachistrella acipensis Deflandre, 1973 (Deflandre
1960: pl. 1, fig. 25 [nomen nudum]), described in Deflandre (1973a:
292, pl. 4, fig. 4-7x).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
France.

TAXON CODE. — 028.
STATUS. — Junior synonym of Ceratoikiscum Deflandre, 1953 (herein).

DIAGNOSIS. — “Squelette muni d’un gros spicule droit, tricostulé
dans sa partie supérieure qui est en forme de poignard et se rétrécit
brusquement en un point d’ot1 partent des arcs réguli¢rement cour-
bés, assez larges, un peu plus petits que des quarts de cercles et se
terminant en donnant naissance 4 une forte épine perpendiculaire
et dirigée vers le haut; a ces formations se joignent d’autres arcs,
minces, dirigés vers la partie inférieure et pouvant la rejoindre, arcs
tres partiellement conservés. Partie médiane du spicule axial oblitérée
et non-descriptible. Partie inférieure portant quatre cornes diver-
gentes, droites, pointues, formant un angle d’environ 65°, reliées
entre elles par de tres fines trabécules transversales plus ou moins

obliques.” (Deflandre 1973b: 499).

Di1aGNosIS (English translation by Taniel Danelian). — “Skeleton
bearing a large straight spicule, tricostulate in its upper part which
has the form of a dagger and suddenly shrinks to a point from which
regularly curved wide arches a little less than complete circles and
quarters end giving rise to a strong upwards directed perpendicular
spine; these join other arches, slender, directed to the bottom which
may join, partially preserved arches. Mid-section of the axial spike
is obliterated and not describable. Lower part with four diverging
horns, straight, pointed, forming an angle of about 65°, connected
by very fine, more or less oblique transverse trabeculae.”

REMARKS

Re-examination of slides BD54, R45/3 and BD 82, G37/4
of Deflandre’s collection by Martial Caridroit indicates that
Xiphachistrella acipiens is a junior synonym of Ceratoikiscum
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because both share the characteristic initial triangle. Note also
that the type species is described in Deflandre (1973a: 292)
but Deflandre’s genus description appears later (Deflandre
1973b: 499).

Family FOLLICUCULLIDAE Ormiston & Babcock, 1979

Cariver Kozur, 1993

Cariver Kozur, 1993: 108.

TYPE SPECIES. — Follicucullus orthogonus Caridroit & De Wever,
1984 (Caridroit & De Wever 1984: 642, pl. 1, figs 23-29).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Kami-
gori, Japan.

TAXON CODE. — 029.

STATUS. — Junior synonym of Follicucullus (by Takemura et al.
1999: 758).

DIAGNOSIS. — “Apical horn long, unsegmented. Pseudothorax large,
inflated. Pseudoabdomen, partly also posterior part of pseudothorax
ventralwards curved. Aperture oval, situated on the ventral side,
perpendicularly or nearly perpendicularly to the test axis. A ventral
sinus on the pseudothorax is always present, a dorsal sinus may be
additionally present.” (Kozur 1993: 108).

REMARKS

Cariver is considered a junior synonym of Follicucullus be-
cause the type species falls well within the original diagnosis
of Follicucullus. Kozur (1993) mentions that there are some
species that appear transitional between Cariver and the nar-
rower definition of Follicucullus sensu Kozur & Mostler (1989),
such as Follicucullus? charveti Caridroit & De Wever, 1984,
which supports our opinion that the distinction between these
genera is not a clear one and the differences between them
should be considered at species level.

Curvalbaillella Kozur & Mostler, 1989

Curvalbaillella Kozur & Mostler, 1989: 179.

TYPE SPECIES. — Pseudoalbaillella U-forma Holdsworth & Jones,
1980 (Holdsworth & Jones 1980: 285, app. fig. 1C, F).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Permian, Cis-
Urals, Russia.

TAXON CODE. — 030.

STATUS. — Junior synonym of Parafollicucullus (by Dumitrica &
Caridroit in De Wever et al. 2001: 93).

DIAGNOSIS. — “Gehiuse dreigeteilt, unperforiert. Apicalkegel spitz-
konisch, unsegmentiert, z.T. schwach segmentiert. Pseudothorax
klein, wenig bis miflig aufgebliht, schwach bis deutlich gegen den
Apicalkegel und das Pseudoabdomen abgesetzt. Pseudoabdomen lang
bis sehr lang, schlank, unsegmentiert, distal vollstindig umgebogen,
wobei der riickgebogene Abschnitt meist nur kurz ist, gelegentlich
aber auch sehr lang werden kann und dann parallel zur Hauptachse
so weit nach vorn reichen kann wie die Spitze des Apicalkegels. Die
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Columella laufen apical zusammen und sind distal frei, wobei die
freien Columella stets nach vorn oder schrig nach vorn gerichret sind.
Dorsale freie Columella mifSig lang, mit einem sehr groflen Stachel
an der Auflenseite, wo noch weitere 1-2 kleine Stacheln auftreten
konnen. Ventrale freie Columella kiirzer, mit 0-1 kurzem Stachel
an der Auf8enseite. Trabekeln véllig in die Schale eingebaut, nur im
Durchlicht erkennbar. Freie Trabekeln treten bei adulten Formen
nicht auf. Apertur grof§, nach vorn oder etwas schrig nach vorn ge-
richtet, rund bis oval oder spitz-oval.” (Kozur & Mostler 1989: 179).

D1AGNOSIS (English translation by J. P. Caulet RadWorld database—
modified by Jorg Maletz). — “Test three-segmented, imperforate.
Apex sharply conical, unsegmented, partially weakly segmented.
Pseudothorax small, slightly to moderately inflated, weakly to clearly
distinguished from the apex and the pseudoabdomen. Pseudoabdo-
men long to very long, slender, not segmented, entirely recurved at
its distal end, where the dorsally curved section is mostly short, but
occasionally very long and then parallel to the main axis, reaching the
tip of the apex of the shell. Columellae come together apically and are
free distally, the ends are always straight or obliquely directed to the
front part. Free dorsal columella moderately long with a very large
spine on its external side, where 1-2 secondary small spines may be
located. Free ventral columella shorter, with 0-1 short spines on its
external side. Trabeculae inserted in the shell, only visible in trans-
mitted light. No free trabeculae in adult specimens. Aperture large,
directed straight or obliquely ahead, circular to oval, or sharply oval.”

REMARKS

This genus is synonymized with Pseudoalbaillella in De Wever
et al. (2001: 93) on the basis of having both a winged pseu-
dothorax. Parafollicucullus is considered a senior synonym to
Pseudoalbaillella and by extension to Curvalbaillella.

Follicucullus Ormiston & Babcock, 1979

Follicucullus Ormiston & Babcock, 1979: 332.
Cariver Kozur, 1993: 108.

TYPE SPECIES. — Follicucullus ventricosus Ormiston & Babcock,
1979 (Ormiston & Babcock 1979: 332, pl. 1, figs 6-14).

AGE AND LOCATION OF TYPE MATERIAL. — Guadalupian (Permian),
Lamar Limestone, Delaware Basin, USA.

TAXON CODE. — 031.
STATUS. — Valid.

DiaGNOsIS. — “Shell imperforate, apical portion conical, be-
neath which is a weakly inflated to subspherical region sharply
demarked from skirt-like expansion of apertural region. Aperture
elliptical, partly closed by flap, which is prolonged into a long
spine. A second shorter spine paralleling the first extends from
the opposite edge of the aperture. Both spines oblique to the axis
of shell. Internally, a pair of longitudinal ribs occupies the apical
portion and joins beneath the apex of the shell.” (Ormiston &
Babcock 1979: 332).

Foremanconus Kozur & Mostler, 1989

Foremanconus Kozur & Mostler, 1989: 180.

TYPE SPECIES. — Parafollicucullus sakmarensis Kozur, 1981 (Kozur
1981: 266, pl. 1, figs 1, 3).
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AGE AND LOCATION OF TYPE MATERIAL. — Sakmarian, Lower Per-
mian, Cis-Urals, Russia.

TAXON CODE. — 032.

STATUS. — Junior synonym of Parafollicucullus (by Dumitrica
Caridroit 7z De Wever et al. 2001: 93).

DIAGNOSIS. — "Gehiuse deutlich dreigeteilt, unperforiert. Apicalkegel
deutlich segmentiert oder unsegmentiert. Pseudothorax grof3, stark
aufgebliht, sphirisch bis unsphirisch. Er weist 2 Seitenstacheln auf.
Der ventrale Seitenstachel ist sehr grofi, etwas nach unten geneigt.
Seine obere Kante ist mehr oder weniger deutlich gezihnelt. Pseu-
doabdomen lang, mit 3 Segmenten, von denen das distale kriftig
ventralwirts umgebogen, aber nicht oder nur wenig riickgebogen ist
Dadurch liegt die herzférmige Apertur in seitlicher Position an der
Ventralseite, oder sie ist ein wenig schrig nach vorn gerichtet. Die
Columella laufen apical zusammen und sind distal frei. Die freien
Columella sind entweder etwa senkrecht zur Lingsachse des Gehauses
ventralwirts gerichtet oder etwas schrig nach vorn gerichtet. Die
dorsale freie Columella ist mifig lang und weist auflen 3-4 Stacheln
auf, von denen aber nur einer grof3 ist. Die ventrale Columella ist
kurz und unbestachelt oder weist nur einen winzigen Stachel auf.
Die Trabekeln sind alle in die Schale eingebaut und im Durchlicht
gut etkennbar. Gelegentlich treten sie auch im Auflicht als schwache
Ringrippen hervor. Freie Trabekeln kommen bei adulten Formen
nicht vor.” (Kozur & Mostler 1989: 180).

DiaGNosIs (English translation by J. P Caulet RadWorld data-
base). — “Test clearly three-segmented, imperforate. Apex segmented
or unsegmented. Pseudothorax large, strongly inflated, spherical or
not. Two lateral spines. Ventral lateral spine very large, somewhat
inclined downwards. Its upper border is more or less clearly den-
ticulated. Pseudo-abdomen long, with 3 segments, the distal one
strongly curved ventrally, but not, or a little, dorsally recurved. The
heart-shaped aperture is, thus, in lateral position on the ventral
side, or slightly directed ahead. Columellae connected at the apex,
becoming free distally. The free columellae are either perpendicu-
larly to the longitudinal axis of the test, or oriented ventrally and
obliquely directed forwards. The free dorsal columella is moderately
long and with 3-4 external spines, one of them large. Ventral colu-
mella short and smooth, or only with a single very small spine. All
trabeculae inserted in the shell and well visible in transmitted light.
Occasionally they appear in reflected light as weak annular ribs. No
free trabeculae in adult specimens.”

REMARKS

This genus is synonymized with Pseudoalbaillella in De Wever
et al. (2001: 93) because of the structural similarity between
them. Parafollicucullus is considered the senior synonym to
Pseudoalbaillella and by extension to Foremanconus.

Haplodiacanthus Nazarov & Rudenko, 1981

Haplodiacanthus Nazarov & Rudenko, 1981: 133.

TYPE SPECIES. — Haplodiacanthus anfractus Nazarov & Rudenko,
1981 (Nazarov & Rudenko 1981: 133, pl. 1, fig. 5-7).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Carboniferous to
Lower Permian, Southern Urals, Russia.

TAXON CODE. — 033.

STATUS. — Junior synonym of Parafollicucullus (by Ishiga et al.
1982b: 274).
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DIAGNOSIS. — “PakoBrHa KOHYCOBHAHASI, CCTMCHTHPOBAHHASI, He-
nep$OpHpPOBAHHAS, NAACTUHYATAS, C ABYMs HTAAMH B alIMKAABHOI
qacTH. BHYTpeHHUI CKeACT IPEACTABACH COCAMHSIOIMMUCS B BEPX-
HeJl YaCTH KOAYMEAAAMH, NPOTATHBAIOIMMHUCS TAPAAACABHO CTCHKH
paxoBuHbL XapaKTepHa I€TCPOICHHOCTh CCTMCHTALIMH PAa3AHYHbIX
YacTell PAKOBHHBI — HEOOABIINE CETMEHTHI Pa3BUThI B AlIHKAABHOI
vacTH, 6OAce KPYIIHBIC — B AUCTAABHON. BasaAbHBI cerMeHT nveer

usornyteie otpoctkH.” (Nazarov & Rudenko 1981: 133).

Di1aGNosIS (English translation by A. Kolesnikov). — “Shell is
conical, segmented, imperforate, lamellar, with two horns in apical
part. The internal skeleton is represented by columellae, which are
jointed in the upper part and elongated parallel to the shell wall.
There is characteristic heterogeneity of segmentation of different
parts of shell: small segments are developed in the apical part; big-
ger ones are developed in the distal part. The basal segment has a
curved appendix.”

REMARKS

This genus was synonymized with Pseudoalbaillella by Ishiga
et al. (1982b: 274). Parafollicucullus is considered the senior
synonym to Pseudoalbaillella and by extension to Haplodia-
canthus.

Holdsworthella Kozur, 1981

Holdsworthella Kozur, 1981: 268.

‘TYPE SPECIES. — Holdsworthella permica Kozur, 1981 (Kozur 1981:
268, pl. 1, fig. 2, pl. 2, fig. 2, pl. 3, fig. 2).

AGE AND LOCATION OF TYPE MATERIAL. — Sakmarian, Cis-Urals,
Russia.

TAXON CODE. — 034.
STATUS. — Junior synonym of Parafollicucullus (herein).

DiaGNOsIS. — “Wie fiir die Familie — Schale deutlich in seg-
mentierten Apicalkegel, aufblihten Pseudothorax und z.T. seg-
mentiertes Pseudoabdomen dreigeteilt. Pseudothorax mit zwei
kriften Stacheln. Distaler Abschnitt der beiden Columella sehr
kriftig ausgebildet, auflen mit groflen Stacheln. An der Innenseite
der ventralen Columella sind noch die kurzen Rudimente zweier
Bogen ausgebildet. Ubrige Bogen vollstindig mit der Schale ver-
schmolzen und nicht mehr erkennbar. Im distalen Dorsalabschnitt
der Schale sind beiderseits der Columella stets zwei grofie Poren
vorhanden. Der Pseudothorax kann einen Porenring aufweisen.”
(Kozur 1981: 268).

D1AGNOSIS (English translation by J. P. Caulet RadWorld database —
modified by Jérg Maletz). — “As for family — Shell differentiated
into three part, a segmented apical cone, an inflated pseudothorax
and a partly segmented pseudoabdomen. Pseudothorax with two
strong spines. Distal ends of both columellae very robust, exter-
nally spinose. Two short rudimentary arches on the inner side
of the ventral columella. The other arches merged into the shell
and no longer recognizable. On the dorsal part of the shell, two
large pores always distributed on each side of the columella. The
pseudothorax may possess a row of pores.”

REMARKS

The differences between the two species originally included
in this genus and Parafollicucullus consist only in them hav-
ing spines on the dorsal and ventral sides, which does not
warrant separate genera.
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Ishigaconus Kozur & Mostler, 1989

Ishigaconus Kozur & Mostler, 1989: 181.

TYPE SPECIES. — Follicucullus scholasticus Ormiston & Babcock, 1979
(by monotypy) (Ormiston & Babcock 1979: 333, pl. 1, fig. 1-5).

AGE AND LOCATION OF TYPE MATERIAL. — Guadalupian (Permian),
Lamar Limestone, Delaware Basin, USA.

TAXON CODE. — 035.
STATUS. — Valid.

DIAGNOSIS. — “Gehiuse sehr schlank, spitzkonisch, unperfo-
riert, apical geringfiigig bis sehr stark ventralwirts umgebogen,
z.T. sogar riickgebogen. Distaler Gehduseabschnitt z.T. wenig
ventralwirts gebogen. Innen ist eine Zweiteilung des Gehiuses
in Apicalkegel und distalen Zylinder zu erkennen, auflen ist es
vollig ungegliedert. Keine Lateralfliigel ausgebildet. Apertur grof3,
nach hinten weisend, nicht eingeengt Die Columella laufen pro-
ximal zusammen und stehen distal als relativ kurze, unbestachelte
freie Columella tiber. Die dorsale freie Columella ist linger als
die ventrale und proximal durch ein schmales Schalenblatt etwas
verbreitert Beide Columella sind nach der Ventralseite geneigt.
Bogen zwischen den Columella véllig in die dicke Schale einge-
baut und auch im Durchlicht nicht zu erkennen. Nur bei leicht
korrodierten Schalen lassen sie sich im Durchlicht undeutlich
erkennen. Freie Trabekeln fehlen.” (Kozur & Mostler 1989: 181).

DiaGNosIs (English translation by J. P. Caulet RadWorld da-
tabase — modified by Jérg Maletz). — “Test imperforate, very
slender, sharply conical, apically slightly to strongly curved ven-
trally, even partly recurved. Part of the distal area slightly curved
ventrally. Internal part of test divided into an apical cone and a
distal cylinder, externally completely unsegmented. No lateral
wings. Aperture large, posteriorly well-marked, not narrowing.
Columellae proximally connected, but distally protruding as
relatively short, non-spinose, free columellae. The dorsal free
columella is longer than the ventral one, and sometimes with a
thin proximal plate. Both free columellae are ventrally curved.
Arches between columellae are completely incorporated into the
robust shell and are not even visible in transmitted light. They
only appear indistinctly in slightly corroded shells in transmitted
light. No free trabeculae.”

REMARKS

Kozur & Mostler (1989) split Ishigaconus from Follicucullus
because of a lack of any inflation of the pseudothorax in the
type species. De Wever ez al. (2001) considered Ishigaconus a
junior synonym of Follicucullus Holdsworth & Jones, 1980,
1. scholasticus falls outside of the description of Follicucullus,
and we thus support Kozur & Mostler (1989) in separating
it to establish this new genus.

Longtanella Sheng & Wang, 1985

Longtanella Sheng & Wang, 1985: 179.

TYPE SPECIES. — Longtanella zhengpanshanensis Sheng & Wang,
1985 (Sheng & Wang 1985: 179, pl. 3, fig. 11).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Permian, Kufeng
Formation, Longtan, Nanjing, China.

TAXON CODE. — 036.
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STATUS. — Junior synonym of Parafollicucullus (by Dumitrica &
Caridroit in De Wever et al. 2001: 95).

DIAGNOSIS. — “Shell smooth, straight, bilaterally symmetrical tur-
riformis. The shell wall divided into the spire, the turri-body and
the turri-bottom composed of ring-like swollen segments. Last
segment constrictive, with 4 flaps vertically extending downward.”
(Sheng & Wang 1985: 179).

REMARKS
This genus fits within the parameters of Parafollicucullus and
should be treated as a junior synonym.

Parafollicucullus Holdsworth & Jones, 1980

Parafollicucullus Holdsworth & Jones, 1980: 285.
DPseudoalbaillella Holdsworth & Jones, 1980: 285.
Haplodiacanthus Nazarov & Rudenko, 1981: 133.
Holdsworthella Kozur, 1981: 268 (n. syn.)
Longtanella Sheng & Wang, 1985: 179.
Curvalbaillella Kozur & Mostler, 1989: 179.
Foremanconus Kozur & Mostler, 1989: 180.
Praeholdsworthella Kozur & Mostler, 1989: 184.

TYPE SPECIES. — Parafollicucullus fusiformis Holdsworth & Jones,
1980 (Holdsworth & Jones 1980: 285, app. fig. 1D, E).

AGE AND LOCATION OF TYPE MATERIAL. — Permian, chert overlying
Mankoment Group, Clearwater Mountains, Alaska Range, USA.

TAXON CODE. — 037.
STATUS. — Valid.

DiaGNosis. — “Bilaterally symmetrical, imperforate siliceous shells
of unknown internal structure with apical cone, winged pseudothorax
and ring-like pre-pseudoabdominal segment interposed between pseu-
dothorax and pseudoabdomen.” (Holdsworth & Jones 1980: 285).

REMARKS

The subgenera Kitoconus Kozur & Mostler, 1989 and Yaoconus
Kozur & Mostler, 1989 are included in Parafollicucullus. Both
of these subgenera were listed at the genus rank in De Wever
et al. (2001) who synonymized them with Pseudoalbaillella
(and by extension with Parafollicucullus).

Praeholdsworthella Kozur & Mostler, 1989

Praeholdsworthella Kozur & Mostler, 1989: 184.

‘TYPE SPECIES. — Albaillella amplificata Nazarov & Ormiston, 1985
(Nazarov & Ormiston 1985: 46, pl. 6, fig. 8, text-fig. 10a).

AGE AND LOCATION OF TYPE MATERIAL. — Sakmarian, Cis-Urals,
Russia.

TAXON CODE. — 038.

STATUS. — Junior synonym of Parafollicucullus (by Dumitrica &
Caridroit in De Wever et al. 2001: 93).

430

DIAGNOSIS. — “Gehiduse dreigeteilt, unperforiert. Apicalkegel unseg-
mentiert. Pseudothorax recht klein, aber bereits deutlich vom Pseu-
doabdomen abgesetzt, sphirisch bis subsphirisch. Dorsal und ventral
sitzt je ein kleiner bis mif3ig langer Seitenstachel an. Pseudoabdomen
lang, seitlich abgeflacht, unsegmentiert. Apertur oval, endstindig. Die
Columella laufen apical zusammen und sind distal frei. Die freien
Columella sind sehr lang, hoch, gerade und auflen kriftig bestachelt
(je 3-4 Stacheln). An der Innenseite der ventralen Columella treten
1-2 Paare von freien Trabekeln auf.” (Kozur & Mostler 1989: 184).

D1aGNOsIS (English translation by J. P. Caulet — RadWorld data-
base). — “Test differentiated into three parts, imperforate. Apical
cone unsegmented. Pseudothorax rather small, but well-differentiated
from the pseudoabdomen, spherical to sub-spherical. Small to
moderately long spines on ventral and dorsal sides. Pseudoabdomen
long, laterally flattened, not segmented. Aperture oval, terminal.
Columellae apically joined and distally free. Free parts of columellae
very long, straight, with external strong spines (3-4). 1-2 pairs of
free trabeculae on the inner side of the ventral columella.”

REMARKS

This genus is synonymized with Pseudoalbaillella in De Wever
et al. (2001: 93). Parafollicucullus is considered the senior
synonym to Pseudoalbaillella and by extension to Foremanconus.

Pseudoalbaillella Holdsworth & Jones, 1980

Pseudoalbaillella Holdsworth & Jones, 1980: 285.

TYPE SPECIES. — Pseudoalbaillella scalprata Holdsworth & Jones,
1980 (Holdsworth & Jones 1980: 285, app. fig. 1A).

AGE AND LOCATION OF TYPE MATERIAL. — Leonardian, Havallah
Formation, Nevada, USA.

TAXON CODE. — 039.

STATUS. — Junior synonym of Parafollicucullus Holdsworth & Jones,
1980 (by Kozur 1981: 265).

DIAGNOSIS. — “Bilaterally symmetrical, imperforate, siliceous shells
of unknown internal structure showing major division into apical
cone, more or less swollen, winged ‘pseudothorax’ and ‘pseudoabdo-
men’; with or without bilobation of pseudothorax.”(Holdsworth &
Jones 1980: 285).

REMARKS

Kozur (1981) acted as the first reviser and placed Pseudoalbail-
lella in synonymy with Parafollicucullus. Later, Ishiga (1982)
indicated that since Pseudoalbaillella appeared first in the publi-
cation by Holdsworth & Jones (1980), it should have priority.
Since Ishiga’s publication, the majority of radiolarian works
have used Pseudoalbaillella as the senior synonym, including De
Wever et al. (2001). However, since Kozur acted as first reviser,
his choice of Parafollicucullus stands and must be followed.

Family incertae sedis
Palacantholithus Deflandre, 1973

Palacantholithus Deflandre, 1973b: 499; 1973a (nomen nudum).
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TYPE SPECIES. — Palacantholithus stellatus Deflandre, 1973 (Def-
landre 1973a: 291, pl. 3, fig. 2-6, pl. 4, fig. 8).

AGE AND LOCATION OF TYPE MATERIAL. — Visean, Cabriéres, Hé-
rault, Montagne Noire, France.

TAXON CODE. — 040.

STATUS. — Valid.

DIAGNOSIS. — Spicule siliceux avec une courte actine axiale per-
pendiculaire 2 une zone centrale de laquelle partent dans un méme
plan n actines qui se recourbent ensuite dans le méme sens, a I'instar
des baleines d’un parapluie ; actines cylindriques, simples ou avec

des épines (Deflandre 1973b: 499).

D1aGNosIS (English translation by J. P. Caulet — RadWorld data-
base). — “Siliceous spicule with a short axial spine perpendicular
to a central area from which are issued in the same plane n spines
that are curved in the same direction, as the ribs of an umbrella;
spines cylindrical, simple, or with small thorns.”

REMARKS

Re-examination of the holotype from Deflandre’s collection
shows that it is a spicule with rays disposed in the three Car-
tesian axes (one ray completely broken off) suggesting that it
is a spicule of Haplentactinia type.

Xiphocabrium Deflandre, 1973

Xiphocabrium Deflandre, 1973b: 500; 1973a (nomen nudum).

"TYPE SPECIES. — Xiphocabrium rigidum Deflandre, 1973 (Deflandre
1973a: 293, pl. 3, fig. 8-10).

AGE AND LOCATION OF TYPE MATERIAL. — Visean, Cabriéres, Hé-
rault, Montagne Noire, France.

TAXON CODE. — 041.
STATUS. — Valid.

DIAGNOSIS. — “Squelette constitué par un long spicule axial cylin-
drique, rappelant une épée, d’abord élargi dans une zone qui cor-
respondrait a la poignée, puis allant en pointe. Au niveau normal
d’une garde inversée, un buisson d’arcs généralement serrés et
coalescents, parfois peu nombreux et distincts, s’évase et se termine
brusquement ; la partie supérieure porte éventuellement de courtes
épines.” (Deflandre 1973b: 500).

Di1aGNosIS (English translation by J. P. Caulet — RadWorld data-
base). — “Skeleton consisting of a long cylindrical axial spicule,
recalling a sword, first extended in a zone which would correspond
to the handle, and up to a point. The normal level of a guard re-
versed, a bush of tight arcs and usually coalescing, sometimes few
and distinct flares and abrupt terminations; the top may or may
not bear short spines.”

Xiphocladiella Deflandre, 1973
Xiphocladiella Deflandre, 1973a: 499; 1960 (nomen nudum).
TYPE SPECIES. — Xiphocladiella cuja Deflandre, 1960 (Deflandre

1960: 216, pl. 1, fig. 27 [nomen nudum]); Deflandre 1973a: 291,
pl. 4, figs 1-3.
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AGE AND LOCATION OF TYPE MATERIAL. — Visean, Cabriéres, Hé-
rault, Montagne Noire, France.

TAXON CODE. — 042.

STATUS. — Valid.

DI1aGNoOsIS. — “Squelette composé d’un long spicule axial tricos-
tulé, dont la partie supérieure, sur la moitié environ, est tres élargie
puis se rétrécit progressivement; zone médiane ornée de quelques
cornes minces, diversement orientées ; extrémité inférieure se termi-
nant par quelques cornes, droites ou recourbées, parfois ramifiées.”

(Deflandre 1973b: 499).

Di1aGNosIS (English translation by J. P. Caulet — RadWorld data-
base). — “Skeleton consisting of a long tricostulate axial spike, the
upper part, on about half, is very broad and tapers; middle area
adorned with a few thin horns, variously oriented; lower end ter-
minating in a few horns, straight or curved, sometimes branched.”

REMARKS

In the slide BD54, R45/3 of Deflandre’s collection, there is a
very well preserved specimen (the holotype) that proves that
it is a ceratoikiscid. The left side is broken off and the ribs
are weakly developed. This specimen shows its structure bet-
ter when the slide is observed upside down (located F45/3).
Another specimen, even better preserved, that proves the
ceratoikiscid nature, is in the slide BD 82, G37/4. It has two
main pairs of ribs and one pair shorter. Re-examination of
these specimens suggests that both Xiphocladiella cuja and
Xiphachistrella acipiens are ceratoikiscids and may possibly
belong to the same species, but for now only Xiphachistrella
is synonymized with Ceratiokiscum.

Order ARCHAEOSPICULARIA
Dumitrica, Caridroit & De Wever, 2000
Family ARCHEOENTACTINIIDAE Won & Below, 1999

Archeoentactinia Won in Won & Below, 1999

Archeoentactinia Won in Won & Below, 1999: 332.

TYPE SPECIES. — Archeoentactinia incaensis Won in Won & Below,
1999 (Won & Below 1999: 333, pl. 6, fig. 1-9, 16, 17, pl. 8, fig. 16
19, pl. 10, fig. 5-6).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Cambrian,
Georgina Basin, Queensland, Australia.

TAXON CODE. — 043.
STATUS. — Valid.

Di1aGNosIs. — “A skeleton consisting of a disorderly and three-
dimensional interwoven spherical meshwork layer, with a fairly
large empty ventral space in the shell, one or two spicules that are
generally four- to six-rayed; the central point of the spicules posi-
tioned eccentrically in the shell, in general, very close to the shell
wall layer.” (Won & Below 1999: 332).

Lithosphaera Won, 1998

Lithosphaera Won, 1998: 256.
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TYPE SPECIES. — Lithosphaera oesensis Won, 1998 (Won 1998: 256,
pl. 4, fig. 14-15).

AGE AND LOCATION OF TYPE MATERIAL. — Tournaisian, Rheinische
Schiefergebirge, Germany.

TAXON CODE. — 044.
STATUS. — Homonym.

D1aGNosIs. — “A spherical spongy shell with an internal spicule con-
sisting of two sets of three or more (?) rays attached at a meeting point,
each of the six or more (?) rays of the spicule bearing apophyses whose
branches connect with the meshwork of the shell wall” (Won 1998: 256).

REMARKS
A poriferan genus described by Ehrenberg (1843) bears the

same name.

Pararcheoentactinia Won & Iams, 2002

Pararcheoentactinia Won & lams, 2002: 9.

TYPE SPECIES. — Pararcheoentactinia reedae Won & Iams, 2002
(Won & Iams 2002: 9, ﬁg. 8.1-8.21, 9.1-9.20, 10.1-10.20).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Cambrian, Cow
Head Group, Western Newfoundland, Canada.

TAXON CODE. — 045.
STATUS. — Valid.

DIAGNOSIS. — “A skeleton with a spherical shell and one point cen-
tered spicule. The spherical shell varying from a disorderly and three-
dimensionally interwoven primitive meshwork of straight to slightly
curved bars to a typical spongy tissue. The point-center of the spicule
positioned from eccentrically within the central shell cavity to im-
mediately adjacent to the innermost shell wall; rays with or without
spinules (or trace of spinules); spinules with or without connection
to the shell meshwork, but where all the spinules connected to the
shell wall, the rays forming a part of the shell wall; rod-like rays pro-
truding out of the shell wall as outer spines.” (Won & Iams 2002: 9).

Sphaeroentactinia Maletz & Bruton, 2007

Sphaeroentactinia Maletz & Bruton, 2007: 263.

TYPE SPECIES. — Sphaeroentactinia hexaspinosa Maletz & Bruton,
2007 (Maletz & Bruton 2007: 264, fig. 6A, 12A-I).

AGE AND LOCATION OF TYPE MATERIAL. — Didymograptellus bifidus
and Isograptus lunatus graptolite zones, Floian (Lower Ordovician),
Valhallfonna Formation, Spitsbergen.

TAXON CODE. — 046.
STATUS. — Valid.

DIAGNOSIS. — “Spherical radiolarians with a bar-centered spicule
and a sphere formed from apophyses; spicule eccentrically positioned;
spines may or may not be incorporated in the three-dimensional
skeleton.” (Maletz & Bruton 2007: 263).

REMARKS
This genus is tentatively placed within the Archacospicularia,
but may be an entactinarian.
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Spongomassa Won in Won & Below, 1999

Spongomassa Won in Won & Below, 1999: 337.

"TYPE SPECIES. — Spongomassa gigantea Won in Won & Below, 1999
(Won & Below 1999: 337, pl. 7, fig. 1-8).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Cambrian,
Georgina Basin, Queensland, Australia.

TAXON CODE. — 047.
STATUS. — Valid.

DIAGNOSIS. — “A skeleton consisting of a mass of spongy tissue,
rays of the spicule, and spines; delicate threads interwoven between
radial rays and rays of the spicule; no definite inner empty space;
central point of the spicule positioned eccentrically deep inside the

shell.” (Won & Below 1999: 337).

Family ECHIDNINIDAE Kozur, Mostler & Repetski, 1996

Aitchisonellum Won in Won & Below, 1999

Aitchisonellum Won in Won & Below, 1999: 352.

TYPE SPECIES. — Aitchisonellum aspinosus Won in Won & Below,
1999 (Won & Below: 356, pl. 8, fig. 1-5, pl. 10, fig. 9-10).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Cambrian, Mun-
gerebar Limestone, western Queensland, Australia.

TAXON CODE. — 048.

STATUS. — Junior synonym of Parechidnina Kozur, Mostler &
Repetski, 1996 (by Won ez al. 2005: 443).

DIAGNOSIS. — “A spherical shell, with a thin to fairly thick shell wall
that is composed of irregularly interwoven threadlike elements; no
internal spicule.” (Won 7z Won & Below 1999: 352).

REMARKS

This species was synonymized by Won & Iams (2002: 30 sce
also p. 7). The diagnosis of Parechidnina by Kozur ez al. (1990) is
based on a misconception of this taxon, as explained by Won in the
discussion section of Parechidnina (Won & lams 2002: 19-23).

Altaiesphaera Obut & Iwata, 2000

Altaiesphaera Obut & Iwata, 2000: 34.
Archaeocenosphaera Obut & Iwata, 2000: 33 (n. syn.)

TYPE SPECIES. — Alraiesphaera acanthophora Obut & Iwata, 2000,
p. 35, pl. 1, fig. 11-15

AGE AND LOCATION OF TYPE MATERIAL. — Lower Cambrian, Altai
Mountains, Russia.

TAXON CODE. — 049.
STATUS. — Valid.

D1AGNOSIS. — “Spheroidal radiolarians with porous cortical shell.
Rob-like thin spines. Pores of polyhedral or irregular shapes are
developed on overall shell surface”. (Obut & Iwata 2000: 34)
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Archaeocenosphaera Obut & Iwata, 2000

Archaeocenosphaera Obut & Iwata, 2000: 33.

‘TYPE SPECIES. — Archaeocenosphaera muricata Obut & Iwata, 2000
(Obut & Iwata 2000: 34, pl. 1, figs 1-3, 6-7).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Cambrian, Gorny
Altai, Southern West Siberia.

TAXON CODE. — 050.

STATUS. — Junior synonym of Altaiesphaera Obut & Iwata, 2000
(herein).

D1aGNos1s. — “Spheroidal oval radiolarians with one porous corti-
cal shell, 80-100 pm diameter. Internal suture or spicules remain
uncertain.” (Obut & Iwata 2000: 33).

REMARKS

In addition to being a junior synonym of Altaiesphaera, it is
also a homonym of a Mesozoic radiolarian genus (type spe-
cies Archaeocenosphaera ruesti Pessagno & Yang in Pessagno,
Six & Yang, 1989).

Cancellisphaera Won & lams, 2015

Cancellisphaera Won & lams, 2015: 19.

‘TYPE SPECIES. — Cancellisphaera kozuri Won & lams, 2015 (Won &
Tams 2015: 20, pl. 4, fig. 8a, b).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Floian (Lower/
Middle Arenig), Cow Head Group, Western Newfoundland, Canada.

TAXON CODE. — 051.
STATUS. — Valid.

DI1AGNOSIS. — “Test spherical with regularly latticed meshwork
surrounding a six- rayed, bar-centered spicule. Outer extensions of
the rays developed as robust spines and are much thicker than their
inner parts, which are thin and delicate. Outer spines surrounded
by spinules. Spinules adjacent to the spherical shell are connected
to the shell mesh work.” (Won & Iams 2015: 19).

Curvechidnina Won & Iams, 2002

Curvechidnina Won & lams, 2002: 23.

TYPE SPECIES. — Curvechidnina tetractina Won & lams, 2002
(Won & ITams 2002: 24, figs 7.9-7.13).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Cambrian, Cow
Head Group, Western Newfoundland, Canada.

TAXON CODE. — 052.
STATUS. — Valid.

DIAGNOSIS. — “A shell consisting of numerous point-centered spicules
with four to ten curved rays and all rays directed outwardly. The shell
characterized by numerous outer spines that are the distal part of rays,
with the proximal parts of rays forming a shell wall with a relatively
smooth, spherical to subspherical inner surface; spicules densely or loosely
interlocked or fused, or modified and fused.” (Won & Iams 2002: 23).
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Echidnina Bengtson, 1986
sensu Won & Iams (2002)

Echidnina Bengtson, 1986: 202. — Won & Iams 2002: 24.

TYPE SPECIES. — Echidnina runnegari Bengtson, 1986 (Bengtson
1986: 202, fig. 4A-F, 11E).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Cambrian, Mun-
gerebar Limestone, western Queensland, Australia.

TAXON CODE. — 053.
STATUS. — Valid.

DiaGNosis. — “Globular spiny bodies, 210-300 pm in diameter
(excluding protruding spicule rays), built up of disorderly arranged,
siliceous, slender, hexactinellid-type spicules up to 5 pm in thickness.
No axial filament visible in spicules. Interior of globules hollow.”
(Bengtson 1986: 202).

REMARKS

Won & lams (2002) emended the diagnosis, specifying that
the individual spicules may be interlocked or fused, main-
taining their individual spicular structure, while forming a
hollow spherical shell. They also removed reference to sponge
spicule terminology, as it was originally assumed by Bengtson
that this genus was a poriferan.

Gigantospiculum Won & lams, 2015

Gigantospiculum Won & lams, 2015: 16.

TYPE SPECIES. — Gz’gantospz’culum dumitricai Won & lams, 2015
(Won & ITams 2015: 17, pl. 4, fig. 2a, b).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Floian (Lower/
Middle Arenig), Cow Head Group, Western Newfoundland, Canada.

TAXON CODE. — 054.
STATUS. — Valid.

D1AGNOSIS. — “Skeleton consisting of an extraordinarily large,
median bar-centered spicule with multi-rays and delicate and wide
open shell meshwork consisting of minor modified and fused spic-
ules. Major spicule and meshwork fused or interlocked with one
another.” (Won & Iams 2015: 16).

Grosmorneus Won & Iams, 2002

Grosmorneus Won & lams, 2002: 31.

‘TYPE SPECIES. — Grosmorneus globosus Won & lams, 2002 (Won &
Tams 2002: 31, ﬁgs 4.17-4.20).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Cambrian, Cow
Head Group, Western Newfoundland, Canada.

TAXON CODE. — 055.

STATUS. — Valid.

DIAGNOSIS. — “A skeleton consisting of a six-rayed median bar-
centered spicule and spinules. Proximally positioned, robust, radi-

ally distributed first-order spinules present; may or may not form
a spherical shell.” (Won & lams 2002: 31).
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Neoechidnina Won & lams, 2015

Neoechidnina Won & lams, 2015: 15.

"TYPE SPECIES. — Neoechidnina compacta Won & lams, 2015 (Won &
Tams 2015: 15, pl. 3, fig. 2-3a, b).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Floian (Lower/
Middle Arenig), Cow Head Group, Western Newfoundland,
Canada.

TAXON CODE. — 056.
STATUS. — Valid.

D1AGNOsIS. — “Spherical shell consisting of a modified spicule
whose original echininid spicule structure is almost unrecogniz-
able; dense skeletal bar-like elements irregularly arranged and
fused to form a thick shell wall. Rough outer surface with ran-
domly directed small projections (rays), inner surface smooth.”
(Won & Iams 2015: 15).

Parechidnina Kozur, Mostler & Repetski, 1996
sensu Won et al. (2005)

Parechidnina Kozur, Mostler & Repetski, 1996: 249.
Aitchisonellum Won in Won & Below, 1999: 352.

"TYPE SPECIES. — Parechidnina nevadensis Kozur, Mostler & Repetski,
1996 (Kozur et al. 1996: 250, pl. 1, fig. 5, pl. 2, fig. 1, 3).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Tremadocian,
Windfall Formation, Antelope Range, Eureka County, Nevada, USA.

TAXON CODE. — 057.
STATUS. — Valid.

DIAGNOSIS. — “Heptactine, hexactine, pentactine and tetrac-
tine spicules are fused to a loose, hollow, irregular latticed shell
with large, triangular to rectangular or rhombohedral pores and
numerous needle-like outward-directed spines. Connecting bars
between these spines and further fused spicules above the shell
form an imperfect, loose spongy shell. In the largest part of the
test both shells are united to a single, loose spongy shell.” (Kozur
et al. 1996: 249).

Subechidnina Won & Iams, 2002

Subechidnina Won & lams, 2002: 26.

TYPE SPECIES. — Subechidnina gmcilz': Won & Iams, 2002 (Won &
lams 2002: 27, fig. 6.17-6.19).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Cambrian, Cow
Head Group, Western Newfoundland, Canada.

TAXON CODE. — 058.
STATUS. — Valid.

DiagNosis. — “Isolated or modified spicules interlocked or fused
to form a hollow spherical shell. Number of spicules between 10
and 25, each spicule possessing 10 to 30 rays. Inwardly directed
rays reduced, thus shorter than the other rays, or present only as
nodes, and the outwardly directed rays with or without reduction.”
(Won & Iams 2002: 26).
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Varispiculum Won & lams, 2015

Varispiculum Won & lams, 2015: 17.

TYPE SPECIES. — Varispiculum ectospiculatum Won & lams, 2015
(Won & ITams 2015: 17, pl. 5, fig. 9a, b).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Floian (Lower/
Middle Arenig), Cow Head Group, Western Newfoundland, Canada.

TAXON CODE. — 059.
STATUS. — Valid.

DI1AGNOSIS. — “Spherical shell with a prominent median bar-cen-
tered spicule, which may be located within the shell wall, or under
it, or in the shell cavity. Shell characterized by an intricate interlac-
ing of straight bars in an irregular and angular three dimensional
meshwork. Minor spicule(s) or fused spicule structure commonly
developed. Rays with spinules connected to shell meshwork. Outer
surface rough with variably directed projections and inner surface
smooth.” (Won & Iams 2015: 17).

Westernbrookia Won, Iams & Reed, 2007

Westernbrookia Won, lams & Reed, 2007a: 517.

TYPE SPECIES. — Westernbrookia diversa Won, lams & Reed, 2007
(Won et al. 2007a: 519, fig. 15.1-15.12).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Tremadocian,
Cow Head Group, western Newfoundland, Canada.

TAXON CODE. — 060.
STATUS. — Valid.

DIAGNOSIS. — “Owval, subspherical, or spherical skeleton consisting
of a layered shell wall with dense polygonal meshwork on which
delicate fine skeletal may developed; internal structure extremely
diverse, some eccentricity in internal structures; pylome present.”
(Won et al. 2007a: 517).

Family PROTOENTACTINIIDAE
Kozur, Mostler & Repetski, 1996

Noblella Kozur, Mostler & Repetski, 1996

Noblella Kozur, Mostler & Repetski, 1996: 255.

"TYPE SPECIES. — Noblella tremadociensis Kozur, Mostler & Repetski,
1996 (Kozur et al. 1996: 255, pl. 7, fig. 3).

AGE AND LOCATION OF TYPE MATERIAL. — Tremadocian, Lower
Ordovician, Windfall Formation, Antelope Range, Nevada, USA.

TAXON CODE. — 061.

STATUS. — Homonym and Junior synonym of Protoentactinia (ho-
monymy recognized and replacement name Paulanobella introduced
by Kozur & Repetski [2002]).

D1aGNOsIS. — “The robust spicular system is branched in its largest
part, in the manner typical of the Protoentactiniidae (median bar
with 3-4 terminal rays), and forms an ovoid to subglobular, loose
spongy test. The most robust rays of the spicular system are con-

GEODIVERSITAS - 2017 - 39 (3)



centrated on one side of the test, and 2 robust terminal rays (out
of 4) in this portion of the test are different from all other rays in
being straight, unbranched, but having 3-4 verticiles, from which
needle-like spines originate.” (Kozur ez al. 1996: 255).

REMARKS

This genus name is a homonym with an amphibian and the
replacement name, Paulanoblella, was later proposed (Kozur &
Repetski 2002). Paulanoblella is considered a junior synonym
to Protoentactinia (See remarks under Paulanoblella).

Paulanoblella Kozur & Repetski, 2002

Paulanoblella Kozur & Repetski, 2002: 28.
Nomem novum for Noblella Kozur, Mostler & Repetski, 1996: 255.

‘TYPE SPECIES. — Noblella tremadociensis Kozur, Mostler & Repetski,
1996 (Kozur et al. 1996: 255, pl. 7, fig. 3).

AGE AND LOCATION OF TYPE MATERIAL. — Tremadocian, Lower
Ordovician, Windfall Formation, Antelope Range, Nevada, USA.

TAXON CODE. — 062.

STATUS. — Junior synonym of Protoentactinia (by Won et al. 2005:
453).

DIAGNOSIS. — As for Noblella Kozur, Mostler & Repetski, 1996.

REMARKS

This name was proposed as a replacement name for the
homonym Noblella. Won et al. (2005) consider it a variant
of Protoentactinia. Despite the more robust nature of the
spicule, the type species, Paulanoblella tremadociensis, bears
all of the characters diagnostic of Protoentactinia. The more
robust spicule appears to be a species level distinction and
does not warrant the creation of a new genus.

Protoentactinia Kozur, Mostler & Repetski, 1996

Protoentactinia Kozur, Mostler & Repetski, 1996: 253.
Paulanoblella Kozur & Repetski, 2002: 28.

TYPE SPECIES. — Protoentactinia gracilispinosa Kozur, Mostler &
Repetski, 1996 (Kozur ez al. 1996: 253, pl. pl. 3, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Tremadocian,
Windfall Formation, Antelope Range, Eureka County, Nevada, USA.

TAXON CODE. — 063.
STATUS. — Valid.

DIAGNOSIS. — “The rarely fully preserved subglobular test
consists of a repeatedly branched entactinarian spicular system
that forms a spongy network. The inner part of this network is
very loose, the outer part is somewhat denser, but also loose.
A small empty space may be present inside the test, but often
this space also is filled by the spicular system. The spicular sys-
tem consists basically of a median bar and 3, rarely 4, terminal
rays. In the outer part of the test, both the median bar and
the terminal rays are mostly shorter and only a little outward-
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directed. The ends of the branches are fused or interlocked
there. In this part not only 3 or 4, but partly also 2, and rarely
more than 4, terminal branches occur. Rarely, some isolated,
but interlocked spicules also are present in the outer part. In
general, all the branches of the spicular system have the same
diameter. Only in the outer part they are somewhat slenderer,
but in general, there is no distinct separation between an inner
spicular system and an outer shell. Only in exceptional cases are
the inner branches much thicker than the outer one.” (Kozur
et al. 1996: 253).

Protospongentactinia Won, lams & Reed, 2007

Protospongentactinia Won, Tams & Reed, 2007a: 531.

TYPE SPECIES. — Protospongentactinia spongiosa Won, lams & Reed,
2007 (Won et al. 2007a: 532, figs 6.10, 6.11).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Ordovician, Cow
Head Group, western Newfoundland.

TAXON CODE. — 064.
STATUS. — Valid.

DIAGNOSIS. — “Protoentactiniid internal structure and a meshed
or spongy spherical shell wall.” (Won ez al. 2007a: 531).

Family PALAEOSPICULIDAE Won in Won & Below, 1999

Palacospiculumidae — Won iz Won & Below 1999: 338 (nom. corr.
Maletz [2011a: 130]).

Neopalaeospiculum Won, lams & Reed, 2007

Neopalaeospiculum Won, lams & Reed, 2007a: 525.

TYPE SPECIES. — Neopalaeospiculum laxum Won, lams & Reed,
2007 (Won et al. 2007a: 525, fig. 5.4-5.6).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Tremadocian,
Cow Head Group, western Newfoundland, Canada.

TAXON CODE. — 065.
STATUS. — Valid.

DIAGNOSIS. — “A six-rayed spicular skeleton with a spherical shell
wall made up of partly or completely fused meshwork. Four or
five radially arranged first-order spinules developed at one or two
nodes on the rays, these spinules with or without second- or at
most, third-order spinules, also radially arranged. Spinules near
the shell wall possessing branches, and both elements formin
a thin one-layered, three-dimensionally interwoven shell wall.”
(Won et al. 2007a: 525).

Palacospiculum Won in Won & Below, 1999

Palacospiculum Won in Won & Below, 1999: 339.
TYPE SPECIES. — Palaeospiculum burkensis Won in Won & Below,

1999 (Won & Below 1999: 340, pl. 1, fig. 8-12, 20, 22, pl. 2,
fig. 13, pl. 3, fig. 1).
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AGE AND LOCATION OF TYPE MATERIAL. — Middle Cambrian,
Georgina Basin, Queensland, Australia.

TAXON CODE. — 066.
STATUS. — Valid.

DIAGNOSIS. — “A spicular skeleton with three to six rods crossing
at a point, each rod divided into apical and basal rays; all rays with
spinules, or apical rays lacking spinules; where all rays have spinules,
more spinules are present on the basal rays than on the apical rays.
In general, secondary spinules or thorns on the primary spinules.”
(Won in Won & Below 1999: 339).

Ramuspiculum Won & lams, 2002

Ramuspiculum Won & lams, 2002: 29.

TYPE SPECIES. — Rzzmuspz'culum multiramosum Won & lams, 2002
(Won & Iams 2002: 29, fig. 4.1-4.4).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Cambrian, Cow
Head Group, Western Newfoundland, Canada.

TAXON CODE. — 067.
STATUS. — Valid.

DIAGNOSIS. — “A point-centered spicular skeleton of four to six
rays, rays with three to five radially arranged spinules at one posi-
tion near their mid-points. Ray repeatedly as many as five times
trifurcate at their tips.” (Won & lams 2002: 29).

Svalbardospiculum Maletz & Bruton, 2007

Svalbardospiculum Maletz & Bruton, 2007: 259.

TYPE SPECIES. — Svalbardospiculum arenigium Maletz & Bruton,
2007 (Maletz & Bruton 2007: 259, fig. 4A, 10A-O).

AGE AND LOCATION OF TYPE MATERIAL. — Didymograptellus bifidus
and Lsograptus lunatus graptolite zones, Floian, Lower Ordovician,
Valhallfonna Formation, Spitsbergen.

TAXON CODE. — 068.
STATUS. — Valid.

DI1AGNOSIS. — “Palacospiculumid spicule with more than one gen-
eration of whorled rays; apophyses may be present or not; skeleton
polarized.” (Maletz & Bruton 2007: 259).

Family SECUICOLLACTIDAE Nazarov & Ormiston, 1984

Diparvapila MacDonald, 1998
sensu MacDonald (2003)

Diparvapila MacDonald, 1998: 594; 2003: 114.
Parvalanapila MacDonald, 1998: 597; 2006b: 207.

"TYPE SPECIES. — Diparvapila hicocki MacDonald, 1998 (MacDonald
1998: 595, fig. 4.6, 4.10-4.12, 8.9-8.11).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Llandovery, Cape
Phillips Formation, Cornwallis Island, Arctic Canada.
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TAXON CODE. — 069.
STATUS. — Valid.

DIAGNOSIS. — “Secuicollactinae with two spherical lattice shells;
pentactine or hexactine spicule ectopically placed on medullary shell,
one ray perpendicular to others; single primary spine unit with med-
ullary shell gives rise to antapical spine” (MacDonald 1998: 594).

REMARKS

In his dissertation, MacDonald (2003: 114) emends the
diagnosis to include forms where the outer shell is either
labyrinthine or latticed, thus including species previously
split out into his genus Parvalanapila MacDonald, 1998. The
emended diagnosis was not formally published, however the

type species of Parvalanapila, P fleischerorum is considered a
Diparvipila by MacDonald (2006b: 207).

Palaeosphaera Renz, 1990

Palacosphaera Renz, 1990: 372.

‘TYPE SPECIES. — Palaeosphaera micra Renz, 1990 (Renz 1990: 372,
pl. 1, fig. 7, 9).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Ordovician (Ka-
tian), Nevada, USA.

TAXON CODE. — 070.

STATUS. — Junior synonym of Secuicollacta Nazarov & Ormiston,

1984 (herein).

DI1AGNOSIS. — “A relatively small, single, non-pylomate sphere with
four to six moderate primary spines. No secondary spines or internal
structure. Primary spines are straight, round in cross section and
taper distally. Pores are irregularly rounded, small, slightly variable
in size.” (Renz 1990: 372).

REMARKS

Examination of one of the published photos of the type species
(Renz 1990: pl. I, fig. 9) clearly shows that the spines in the
northern hemisphere of the photo are part of an ectopic spicule.
Examination of topotype material collected by the first author
confirms that the type species is attributable to Secuicollacta.

Parasecuicollacta Won, Blodgett & Nestor, 2002

Parasecuicollacta Won, Blodgett & Nestor, 2002: 953.

TYPE SPECIES. — Parasecuicollacta bipola Won, Blodgett & Nestor,
2002 (Won et al. 2002: 953, ﬁg. 3.1-3.6, 3.14-3.17).

AGE AND LOCATION OF TYPE MATERIAL. — Llandoverian, Lower
Silurian, Road River Formation, Alaska, USA.

TAXON CODE. — 071.

STATUS. — Junior synonym of Secuicollacta Nazarov & Ormiston,
1984 (by Jones & Noble 2006).

DIAGNOSIS. — Spherical skeleton consisting of a single shell with
zero to 12 or more primary spines; shell wall thick with six (or
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fewer?) to 12 or more primary units consisting of four to seven
primary rods, each with or without a primary spine; meshwork
consisting of primary and secondary rods; except for the spines; all
skeletal elements of the outer surface producing a lumpy surface or
one covered with ragged elements that can form a pseudospongy
very thin and delicate layer covering the shell; no internal structure
present.” (Won et al. 2002: 953).

REMARKS
The lumpy or ragged surface appears to be a function of the

development of secondary spines and was deemed insufficient to
warrant a new genus (MacDonald 2003; Jones & Noble 2006).

Parvalanapila MacDonald, 1998

Parvalanapila MacDonald, 1998: 597.

TYPE SPECIES. — Parvalanapila fleischerorum MacDonald, 1998
(MacDonald 1998: 599, fig. 5.8, 5.11, 9.1-9.5).

AGE AND LOCATION OF TYPE MATERIAL. — Llandoverian, Lower
Silurian, Cape Phillips Formation, Cornwallis Island, Arctic Canada.

TAXON CODE. — 072.

STATUS. — Junior synonym of Diparvapila MacDonald, 1998 (by
MacDonald 2006b: 207).

DIAGNOSIS. — “Secuicollactinae with single lattice shell covered by
labyrinthine layer formed of interlocking apophyses arising from
short spinules off lattice and from spines; spicule ectopically placed
on lattice sphere; single primary unit with lattice shell, gives rise to
antapical spine.” (MacDonald 1998: 597).

REMARKS

The main difference between this genus and Diparvipila, as
noted by MacDonald (1998), is the wooly versus latticed outer
layer. Further observation of the type species (MacDonald
2003), reveals a fair amount of variation in the outer layer,
causing MacDonald to consider synonymous with Diparvi-
pila. In a later publication the type species of Parvalanapila
appears as Diparvapila fleischerorum (MacDonald 2006b: 207).

Pseudorotasphaera Noble, 1994

Pseudorotasphaera Noble, 1994: 25.

TYPE SPECIES. — Pseudorotasphaera hispida Noble, 1994 (Noble
1994: 25, pl. 3, fig. 5-7, pl.4, fig. 3-4).

AGE AND LOCATION OF TYPE MATERIAL. — Silurian, zones 1 and 2
of Noble (1994), Payne Hills, Marathon uplift, west Texas, USA.

TAXON CODE. — 073.
STATUS. — Valid.

DI1AGNOSIS. — “Latticed cortical shell polygonal to subpolygonal
in outline with six to seven robust, grooved primary spines. Pore
frames are angular to subcircular. Each spine base possesses five to
six rods, which are continuous with the spine ridges. A loosely lat-
ticed medullary shell attaches to the cortical shell by primary bars
which extend to each primary spine, and by thin secondary bars
connecting to other points on the cortical shell.” (Noble 1994: 25).
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Rotasphaera Noble, 1994

Rotasphaera Noble, 1994: 19.

TYPE SPECIES. — Rotasphaera marathonensis Noble, 1994 (Noble
1994: 21, pl. 2, fig. 1-4, pl. 8, fig. 1-2).

AGE AND LOCATION OF TYPE MATERIAL. — Silurian, Caballos No-
vaculite, Texas, USA.

TAXON CODE. — 074.

STATUS. — Junior synonym of Secuicollacta Nazarov & Ormiston,
1984 (by Dumitrica ez /. 2000).

D1aGNOSsIS. — “Shell may be round to polygonal in outline with
six to nine primary spines which are morphologically distinct from
the secondary spines. Primary spines are commonly blunt-ended
or tapered, may exhibit blades or grooves at the proximal end, and
are circular in cross section at the distal end. Secondary spines are
commonly thin non-tapered rods or nodes which range from 5 to
50% of the primary spine length.” (Noble 1994: 19).

REMARKS

Noble (1994) distinguished Rozasphaera from Secuicollacta
Nazarov & Ormiston 1984 by the fewer number of primary
spine units and greater differentiation between primary and
secondary spines. There has been some discussion in the
literature as to whether Rozasphaera should be considered
a junior synonym to Secuicollacta (Jones & Noble, 20006).
MacDonald (1998; 2003) maintained that the two genera
should be separate, and that Rozasphaera lacked an ectopic
spicule. Herein, we include Rotasphaera in Secuicollacta despite
differences between primary and secondary spine morphol-
ogy. The absence of an ectopic spicule in the secuicollactines
recovered from Caballos material (Noble 1994) is likely a
function of preservation.

Secuicollacta Nazarov & Ormiston, 1984
sensu MacDonald (1998)

Secuicollacta Nazarov & Ormiston, 1984: 75. — MacDonald 1998: 587.
Palaeosphaera Renz, 1990: 372 (n. syn.)

Rotasphaera Noble, 1994: 19.

Parasecuicollacta Won, Blodgett & Nestor, 2002: 953.

TYPE SPECIES. — Secuicollacta cassa Nazarov & Ormiston, 1984
(Nazarov & Ormiston 1984: 75, pl. 4, fig. 5).

AGE AND LOCATION OF TYPE MATERIAL. — Silurian, Southern
Urals, Russia.

TAXON CODE. — 075.

StATUS. — Valid.

DIAGNOSIS. — “Haplentactiniidae ¢ saxronmaecknm pacrososkeHuem
BHYTPCHHETO KapKaca, KOTOpblil IpeACTaBACH 5-6 1 GoAce AydaMu.

PasBurHe anousoB Ha AyYax U MX COCAMHEHHE obpasyior 1-2
usomeTpuaHbe rpybocerdarsic o6osouxn” (Nazarov & Ormiston

1984:75).
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DiaGNosIS (English translation). — “Haplentactinidae with an
ectopic location of inner spicule which contains 5-6 or more rays.
Development of apophyses on rays and their connection form
1-2 coarse-meshed isometric shells”.

REMARKS

MacDonald (1998) emends the broad diagnosis of Nazarov &
Ormiston (1984) to exclude two-shelled forms such as species
he placed in Diparvapila, restricting Secuicollacta to single
shelled species, whose shell is formed “mainly of primary
units; spicule ectopically placed, three to six rays with one

ray perpendicular to other rays; spicule rays continue directly
as spines” (MacDonald 1998: 587).

Order ENTACTINARIA Kozur & Mostler, 1982
Family ENTACTINIIDAE Riedel, 1967

Afanasievella Nestell & Nestell, 2010

Afanasievella Nestell & Nestell, 2010: 22.

TYPE SPECIES. — Afanasievella apachensis Nestell & Nestell, 2010
(Nestell & Nestell 2010: 23, pl. 8, fig. 4, 6, pl. 9, fig. 1-5).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Capitanian, Gua-
dalupian, Middle Permian, West Texas, USA.

TAXON CODE. — 076.
STATUS. — Valid.

DIAGNOSIS. — “Test bipyramidal in shape, with three shells:
spongy external shell, porous intermediate shell and microsphere.
Between microsphere and intermediate shell six thin rod-like rays
develop which continue outside of microsphere as primary three-
bladed radial beams extending outside as main spines. Between
intermediate and external shells, radial thin and rod-like beams
and secondary small conical spines are developed. The ends of
the radial beams are bifurcated as are the apophyses that connect
with each other and form the internal or basal layer of the spongy
external shell. Three rows of the linear apophyses are developed
at the distal end of the primary three-bladed radial beams.” (Nes-
tell & Nestell 2010: 22).

Apophysiactinia Won, 1997

Apophysiactinia Won, 1997a: 362.

TYPE SPECIES. — Apophysiactinia trispinula Won, 1997 (Won
1997a: 364, pl. 6, fig. 13, 14, 17).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Gogo Formation, Canning Basin, Western Australia.

TAXON CODE. — 077.

STATUS. — Valid.

DIAGNOSIS. — “With or without (?) a spherical shell, six rays arising
from a median microbar, each ray having three apophyses at one or
two levels. The apophyses can be elements of mesh forming a very

loosely constructed shell or lie free on spines. Microthorns present
along the rays and apophyses.” (Won 1997a: 362).
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REMARKS

This genus is assigned to the Family Archacosemantidae Ko-
zur & Mostler 1981 the definition of which was emended
by De Wever et al. (2001).

Apophysisphaera Won, 1997

Apophysisphaera Won, 1997b: 372.

‘TYPE SPECIES. — Entactinia profundisulcus Aitchison, 1993 (Aitch-
ison 1993b: 114, pl. 7, fig. 7-8).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Gogo
Formation, Canning Basin. Western Australia.

TAXON CODE. — 078.

STATUS. — Junior synonym of Stigmosphaerostylus Riist, 1892 (Du-
mitrica in De Wever et al. 2001: 180).

Di1aGNosIS. — “The spherical test has one latticed shell. Irregularly
to hexagonally latticed shell has additional spongy tissue and/or
microsepta. Outer apophyses arise on each of the six or eight spines
at one or multiple levels. An internal spicule with a median bar is
six- or eight- rayed; each ray can have three inner apophyses very
near the inner surface of the shell.” (Won 1997b: 372).

REMARKS

Dunmitrica in De Wever et al. (2001) regards Apophysisphaera
Won, 1997 as a junior synonym of Entactinia Foreman, 1963,
which itself is a junior synonym to Stigmosphaerostylus Riist,
1892. The type species, E. profundisulcus Aitchison, 1993
is considered to be a junior synonym of Stigmosphaerostylus
ornata (nom. corr. ornatus) Hinde, 1899 (Aitchison & Strat-
ford 1997: 380).

Astroentactinia Nazarov, 1975

Astroentactinia Nazarov, 1975b: 82; 1975a: 39 (nomen nudum).

TYPE SPECIES. — Astroentactinia stellata Nazarov, 1975 (Nazarov
1975b: 82, pl. 8, fig. 6).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Frasnian
stage, Egindinskaya series, Southern Urals, Northern Mugodzhars,
Aitpaika River, Russia.

TAXON CODE. — 079.

STATUS. — Junior synonym of Stigmosphaerostylus Riist, 1892 (by
Won 1997a: 340).

DIAGNOSIS. — “OpHa cdepudeckasi 060A0UKa C IKCLEHTPHIHO
PACIIOAGKCHHOI BHYTPCHHEH CIINKYAOH HAN MHOTOTPAHHHUKOM OT CEMU
1 6oAee Ayelt, IMEIOLINX a0 PH3bl; B AUCTAABHOI 4acTH 06pasyroTcs
OCHOBHBIE UTTIBI ¥ BHEIIHAS 000A0YKa .

Di1aGNosIS (English translation of Nazarov [1975b] by E. Roden —
in the rad database microfiche collection of Bill Riedel). — “One
spherical shell with an eccentrically located inner spicule or a poly-
hedron with seven or more rays with apophyses; the basic spines as
well as the outer shell develop in the distal part.”
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REMARKS

Won (1997a) considered this genus to be a junior synonym
of Entactinia Foreman, 1963. Since Entactinia is a junior
synonym of Stigmosphaerostylus Riist, 1892, by extension As-
troentactinia is now a junior synonym of Stigmosphaerostylus.

Belowea Won, 1983

Belowea Won, 1983: 129.

TYPE SPECIES. — Cromyostylus? variabilis Ormiston & Lane, 1976
(Ormiston & Lane 1976: 170, pl. 4, fig. 7-11).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Rheinischen Schiefergebirge, Germany.

TAXON CODE. — 080.

STATUS. — Junior synonym of Entactinosphaera Foreman, 1963 (by
Won 1997a: 340, table 2).

DIAGNOSIS. — “Das Skelett besteht aus 2-5, selten nur aus 1 Schale
und trigt bis zu 2 Hauptstacheln. Die innerste Schale besteht aus ei-
nem eng bis weitmaschigen, hexogonalen bis polygonalen Gitterwerk.
Dementgegen sind alle anderen Schalen aus einem engen Gitterwerk
aufgebaut und zeigen die, allen Arten der Gattung gemeinsame, ge-
musterte Oberflichenstruktur. Selten sind innerste Nadeln vorhanden.
Wenn das Skelett ein oder zwei gefurchte Hauptstacheln besitzt, sind
diese sehr michtig, zusitzlich konnen Nebenstacheln entwickelt sein.
Die Furchen der Stacheln sind lanzettformig oder reichen mit kon-
stanter Breite und Tiefe von der Basis bis zur Spitze. Nebenfurchen
kénnen an den Stachelbasen vorhanden sein.” (Won 1983: 129).

DIAGNOSIS (English translation by Jorg Maletz). — “Test composed
of 2-5 shells, rarely only one, and up to two main spines. Inner shell
constituted by a lattice with dense to loose hexagonal to polygonal
meshes. In contrast, all other shells are formed from a dense mesh-
work, showing in all species of the genus the same surface structure.
Innermost spines rarely present. If the skeletons possess one or two
grooved main spines, these are very robust and secondary spines
maybe developed. The grooves of the spines can be lanceolate, or
straight, with uniform width and depth from the bases to the tips of
the spines. Secondary grooves maybe present at the base of the spine.”

REMARKS
Won (1997a: 340, table 2) emended the diagnosis of Entac-

tinosphaera and assigned Belowea as a junior synonym.

Bientactinosphaera Afanasieva, 2000

Bientactinosphaera Afanasieva, 2000a: 371.

TYPE SPECIES. — Entactinosphaera variacanthina Foreman, 1963
(Foreman 1963: 278, pl. 3, fig. 8, pl. 4, fig. 3a-b).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Huron
Member, Ohio Shale, USA.

TAXON CODE. — 081.

STATUS. — Junior synonym of Trilonche Hinde, 1899 (by Mal-
donado & Noble 2010: 84).

DI1AGNOSIS. — “Test spherical with two porous shells. Internal cen-
trally located framework takes form of slender six-rayed spicule with
rays extended by three-bladed main spines.” (Afanasieva 2000a: 371).
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REMARKS

This name was proposed by Afanasieva (2000a) to accommo-
date 2-shelled species, formerly included in Entactinosphaera
Foreman, 1963 although 7rilonche Hinde, 1899 encompasses
these forms and has priority over Bientactinosphaera.

Bisphaera Won, 1997

Bisphaera Won, 1997a: 344.

TYPE SPECIES. — Bisphaera solidispinosa Won, 1997 (Won 1997a: 346,
pl. 3, fig. 9-11).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Gogo
Formation, Canning Basin. Western Australia.

TAXON CODE. — 082.

StaTUS. — Homonym and Junior synonym of Trilonche Hinde,
1899 (by Maldonado & Noble 2010).

DIAGNOsIS. — “Two spherical latticed shells with six to eight
inner spines as well as a six- to eight-rays of an internal spicule
with a median bar. No radial beam between the shells.” (Won

1997a: 344).

REMARKS

Won (1997a) emended the diagnosis of Entactinosphaera
to exclude two-shelled species, and erected this genus to
accommodate the two-shelled forms. The name is a homo-
nym of a fusulinid foraminifer (Bisphaera Birina, 1948),
and so the replacement name Duosphaera was proposed
(Won 1998). However, the diagnosis is essentially that of
Trilonche Hinde, 1899, which has priority (see De Wever
et al. 2001: 180).

Borisella Afanasieva, 2000

Borisella Afanasieva, 2000b: 143.

TYPE SPECIES. — Borisella maksimovae Afanasieva, 1997 (Afanasieva 1997:
pl. 2, fig. 14 [nomen nudum]); Afanasieva in Afanasieva & Mikhailova
1998: pl. 3, fig. 4 (nomen nudum); 2000b: 144, pl. 2, figs 10, 11.

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Timan-Pechora Province, Russia.

TAXON CODE. — 083.
STATUS. — Valid.

DIAGNOSIS. — “Skeleton spherical with one porous lattice shell.
Internal skeleton occupies an eccentric position represented by
a slender 6-radiate spicule with a short median rod (up to 8.5

m) continued into six shaft-like principal spines.” (Afanasieva
2000b: 143).

Callela Won, 1983

Callela Won, 1983: 133.

TYPE SPECIES. — Callela stellaesimilis Won, 1983 (Won 1983: 135,
pl. 2, fig. 9, 10, 14).
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AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Rheinischen Schiefergebirge, Germany.

TAXON CODE. — 084.
STATUS. — Valid.

DI1AGNOSIS. — “Das Skelett besteht aus einer Schale und 6-14 Sta-
cheln. Die Schale ist doppelschichtig. Die dufSere Schicht ist dick,
die innere dagegen als sehr feines Gitterwerk kongruent zu den
Muri des Gitterwerks der dufleren Schicht ausgebildet. Die Stacheln
variieren sehr in ihrer Gestalt, Stirke und Linge. Innennadeln sind
vorhanden.” (Won 1983: 133).

D1AGNOsIS (English translation by J. P Caulet— Rad World database). —
Test composed of a shell and 6-14 spines. Shell with two layers. External
layer thick, internal layer as a very delicate meshwork coinciding with
the frame nodules of the meshwork of the external layer. Shapes, sizes
and lengths of spines very variable. Inner spines present.

Cancellosphaera Afanasieva, 2000

Cancellosphaera Afanasieva, 2000c: 34.

TYPE SPECIES. — Spongosphaera varia Won, 1997 (Won 1997b: 412,
pl. 9, figs 2-9, pl. 15, figs 18-21).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Gogo For-
mation, Canning Basin, Western Australia, Frasnian (Upper Devonian).

TAXON CODE. — 085.
STATUS. — Valid.

DIAGNOSIS. — “PakoBrna cdeprdeckast ¢ AByMs: 060AOYKaMU: BHEIL-
HEll — PelIeTYaTol ¥ BHYTPEHHEN —IIopuCcTOi. BHyTpennuii xapkac
MIPEACTABAEH TOHKOM CITUKYAOH, IIECTh AyYel KOTOPOH PacXOAsTCs
OT CPEAUHHOH 6aAKH. ITpoaosxenneM Aydeil CIIMKYABI ABASIOTCS
OCHOBHBbIE UTABI: TPEXTPAHHbIE B MEXCPEPHOM IIPOCTPAHCTBE U KO-
HYCOBUAHbIC BHE HAPY)XHOI 060AOUKH CKeAeTa .

ENGLISH TRANSLATION. — “The shell is spherical with two shells:
the external is latticed and the internal is porous. The inner frame
is represented by a thin spicules, six rays of which diverge from
the middle of the beam. The continuation of the rays are the main
spicules Needles are triangular in shape but the space is tapered and
the outer shell of the skeleton”.

REMARKS

Afanasieva (2000c) separated the species Spongosphaera varia
Won, 1997 from the genus Spongosphaera Won, 1997 to serve
as the type species for Cancellosphaera. Spongosphaera is char-
acterized by 2 shells, an inner latticed and outer spongy shell,
and it has an internal 6-8 rayed spicule. In contrast, Cancel-
losphaera is defined as having 2 shells, the outer latticed and
the inner porous, and a 6 rayed inner spicule.

Costaentactinia Seo & Won, 2009

Costaentactinia Seo & Won, 2009: 67.

"T'YPE SPECIES. — Costaentactinia foremanae Seo & Won, 2009 (Seo &
Won 2009: 67, pl. 2, fig. 13-20).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Huron
Member, Ohio Shale, USA.
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TAXON CODE. — 086.
STATUS. — Valid.

DIAGNOSIS. — “A single subspherical or subpolyhedral shell with
angular meshwork. Outer spines, all or some with tent-like structure
at their bases; bars forming the tent-like bases merging with shell
wall meshwork as ridges or bars of the meshwork. Eccentric internal
spicule, whose rays are connected by a median bar or at a meeting
point. Apophyses arising near the distal parts of the rays and joined
to the inner surface of the shell wall. Because of the bars around
spines and the apophyses, the shell wall thickness varying; the shell
wall meshwork between spines in places two-dimensional.” (Seo &
Won 2009: 67).

Cyclocarpus Li & Wang, 1991

Cyclocarpus Li & Wang, 1991: 403.

TYPE SPECIES. — Cyclocarpus tubiformis Li & Wang, 1991 (Li &
Wang 1991: 403, pl. 1, fig. 1-2).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian, Upper Devo-
nian, Liukiang Formation, Guangxi, China.

TAXON CODE. — 087.
STATUS. — Nomen dubium (herein).

DiaGNOSsIS. — “Three spherical shells; perforate plate wall with
fenestrae. Outer and inner shells connected with radial tubes; each
tube directed toward the fenestrated wall. No spines on the surface
of the outer shell.” (Li & Wang 1991: 403).

REMARKS
The figured specimen represents a mould, in fact a siliceous

crust moulding a probable entactinarian and is indetertminable.
See for comparison Dumitrica (1999: 160, pl. 4, figs 6-9).

Druppalonche Hinde, 1899

Druppalonche Hinde, 1899b: 217.

"T'YPE SPECIES. — Druppalonche clavigera Hinde, 1899 (Hinde 1899b:
217, pl. 16, fig. 14).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Corn-
wall, England.

TAXON CODE. — 088.
STATUS. — Junior synonym of Zrilonche Hinde, 1899 (herein).

DIAGNOSIS. — “The test consists of two concentric, elliptical, latticed
shells, with three radial spines.” (Hinde 1899b: 217).

REMARKS

The description of Druppalonche Hinde, 1899 is essentially
the same as that of 7rilonche Hinde, 1899. At the time of
Hinde’s writing the Mullion Island cherts in Cornwall were
regarded as Ordovician whereas the Tamworth Series radio-
larian rocks are Devonian. The age of Mullion Island cherts

is, however now known to be Devonian based on conodonts
reported by Hendriks (1970).

GEODIVERSITAS - 2017 - 39 (3)



Duodecimentactinia Won, 1997

Duodecimentactinia Won, 1997b: 377.

TYPE SPECIES. — Duodecimentactinia aranea Won, 1997 (Won
1997b: 378, pl. 10, fig. 1-5, pl. 16, fig. 7-9).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Gogo Formation, Canning Basin, Western Australia.

TAXON CODE. — 089.
STATUS. — Valid.

D1AGNOSIS. — “The spongy shell has twelve spines. The external
shell wall consists of spongy tissue made up of thin, long, curved
entangled thread-like elements. The elements attached directly to
the numerous spines are thicker than those between the spines.
In the inner part of the shell straight, rarely slightly curved, long
threads between spines form a spider web-like structure, but
three-dimensional, similar to a spider web. An internal spicule
consists of two sets of six very thin rays connected by a median
bar. Numerous microthorns are densely developed on every ray.”

(Won 1997b: 377).

Duosphaera Won, 1998

Duosphaera Won, 1998: 235.

TYPE SPECIES. — Bisphaera solidispinosa Won, 1997-(Won 1997a:
3406, pl. 3, fig. 9-11).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Gogo Formation, Canning Basin, Western Australia.

TAXON CODE. — 090.

STATUS. — Junior synonym of 7rilonche Hinde, 1899a (Dumitrica
in De Wever et al., 2001: 180).

DIAGNOSIS. — as for Bisphaera Won, 1997.

REMARKS

Won (1998) introduced Duosphaera as a replacement for
Bisphaera, a homonym. Trilonche has priority (see remarks
under Bisphaera).

Entactinia Foreman, 1963

Entactinia Foreman, 1963: 271.

TYPE SPECIES. — Entactinia herculea Foreman, 1963 (Foreman
1963: 271, pl. 1, fig. 3a-d).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Huron
Member, Ohio Shale, USA.

TAXON CODE. — 091.

STATUS. — Junior synonym of Stigmosphaerostylus Riist, 1892 (by
Aitchison & Stratford 1997: 380).

DiaGNoOSsIs. — “A single well-developed latticed or spongy shell
(sometimes with external spongy material) and an internal six-
rayed double spicule more delicate than the main spines.” (Fore-
man 1963: 271).
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REMARKS

Stigmosphaerostylus has priority over Entactinia but the more
precise diagnosis of Foreman (1963) was adopted as an
emendment by Aitchison & Stratford (1997: 380). See also
Aitchison ez 2l (1999).

Entactinosphaera Foreman, 1963 sensu Won (1997a)

Entactinosphaera Foreman, 1963: 274. — Won 1997a: 340.
Thecentactinia Nazarov, 1975b: 71.

Belowea Won, 1983: 129.

Stolbergia Kozur & Mostler, 1989: 198 (n. syn.)

TYPE SPECIES. — Entactinosphaera esostrongyla Foreman, 1963: 274,
pl. 2, fig. 1, pl. 6, fig. 1a-b.

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Huron
Member, Ohio Shale, USA.

TAXON CODE. — 092.
STATUS. — Valid.

DIAGNOSIS. — “Two or more, well-developed, spherical or sub-
spherical shells, and an internal, six-rayed double spicule. When
secondary spines are present, the six spines developed from the rays
of the internal spicule are generally differentiated and recognizable
as main spines.” (Foreman 1963: 274).

REMARKS

Won (1997a) restricted this genus to forms with three or
more shells. Many two-shelled species originally assigned to
Entactinosphaera now reside in Trilonche Hinde, 1899.

Gracilentactinia Kozur & Mostler, 1989

Gracilentactinia Kozur & Mostler, 1989: 192.

TYPE SPECIES. — Gracilentactinia gracilis Kozur & Mostler, 1989:
192, pl. 6, fig. 7-9, pl. 8, fig. 5.

AGE AND LOCATION OF TYPE MATERIAL. — Sakmarian-Artinskian
(Lower Permian), Cis-Urals, Russia.

TAXON CODE. — 093.
STATUS. — Valid.

DIAGNOSIS. — “Von einem Spicularsystem in einer winzigen
Markschale gehen 6-8 wuchtige scharfkantige Hauptstacheln aus,
die zunichst immer breiter, dann wieder schmaler werden. Etwa an
ihrer breitesten Stelle zweigen von den Kanten Apophysen ab, die
den Ausgangspunkt eines sehr lockeren Schalen-ihnlichen Geflech-
tes bilden. Von den Kreuzungspunkten der Gitterbalken strahlen
nadelférmige Stacheln nach innen, niemals jedoch nach aufen.”
(Kozur & Mostler 1989: 192).

Di1aGNosIs (English translation by J. P. Caulet — RadWorld data-
base — modified by Jorg Maletz). — 6-8 strong, sharp-sided main
spines that initially widen from their bases and then become pro-
gressively thinner towards their distal ends originate from the inner
spicule located inside a very small medullary shell. Approximately
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on their widest points, apophyses branch out from the sides of the
spines and form the basis of a spongy, shell-like meshwork. From
the nodal points of the meshwork, needle-shaped spines are directed
inwards, never outwards.

Helioentactinia Nazarov, 1975

Helioentactinia Nazarov, 1975b: 88; 1975a: 98 (nomen nudum).

‘TYPE SPECIES. — Entactinosphaera ? polyacanthina Foreman, 1963
(Foreman 1963: 280, pl. 4, fig. 6, pl. 6, fig. 11).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Huron
Member, Ohio Shale, USA.

TAXON CODE. — 094.
STATUS. — Nomen dubium (by Won et al. 1997a: 350, 351).

DIAGNOSIS. — “ABe cdepuueckue pererdarsie 060AOYKH ¢ MHOTO-
YHCACHHBIMH BHEITHUMU MTAAMH, BOSHUKAIOIMMH OT KOHIJOB MHOTO-
AYHEBOI CIIMKYABI MAH MHOTOTPAHHBIMH, 3AHHMAIOIIMH LICHTPAABHOE
AH00 3KCLICHTPUYHOE [IOAOKEHHUE BO BHyTpeHHel oboaouke”. (Nazarov

1975b: 88).

D1AGNOsIS (English translation of Nazarov [1975b] by E. Roden —
in the rad database microfiche collection of Bill Riedel). — “Two
spherical latticed shells with numerous outer spines, extending from
the ends of the multirayed spicule or polyhedron located centrally
or eccentrically in the inner shell.”

Holdisphaera Kozur & Mostler, 1989

Holdisphaera Kozur & Mostler, 1989: 186.

TYPE SPECIES. — Holdisphaera furutanii Kozur & Mostler, 1989
(Kozur & Mostler 1989: 187, pl. 10, fig. 9 10, pl. 11, fig. 2, 4).

AGE AND LOCATION OF TYPE MATERIAL. — Sakmarian-lower Artin-
skian (Lower Permian), Cis-Urals, Russia.

TAXON CODE. — 095.
STATUS. — Valid.

D1AGNOSIS. — “Auflere Schale zweischichtig, kugelférmig. Die
duflere Schicht weist sehr kleine bis kleine, rundliche bis ovale
unregelmifige Poren auf. Ihre Oberfliche ist entweder glatt oder
durch winzige Erthebungen oder Knétchen auf den Gitterkreu-
zungspunkten uneben. Die innere Schicht besitzt etwas groflere
Poren. Von dieser inneren Schicht verlaufen zahlreiche Stiitzbal-
ken zur nichsten Schale, die stets in kurzem Abstand folgt. Diese
Schale ist einfach oder angedeutet zweischichtig. Thre Poren sind
klein und unregelmiflig oder mittelgroff und regelmiflig. Die
in groflem Abstand folgende innerste Schale ist klein und weist
kleine bis mittelgrofle Poren auf. Sie ist mit der zweiten Schale
durch 6 (?) Hauptstacheln verbunden, die sich nicht bis zur du-
Beren Schale fortsetzen und nach innen in ein Spicularsystem
auslaufen.” (Kozur & Mostler 1989: 186).

DiaGNosis (English translation by J. P. Caulet — RadWorld
database — modified by Jorg Maletz). — External shell spheri-
cal, two-layered. External envelope with irregular, circular to
oval, very small to small pores. Surface smooth, or rough with
minute elevations, or nodes at nodal frames. Inner envelope
with somewhat larger pores. Numerous rays extend from this
inner envelope to the next shell at a short distance. This shell is
simple, or maybe shows indications of two layers. Its pores are
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small and irregular, or of middle size and regular shape. The in-
nermost shell, separated by a large interval, is small with small
to middle-sized pores. It is linked to the second shell by 6 (?)
main spines that do not continue up to the external shell but
produce an inner spicule.

Inaequalientactinia Won, 1991

[naequalienmftiniﬂ Won, 1991: 100.

TYPE SPECIES. — Inaequalientactinia typica Won, 1991 (Won 1991:
103, pl. 1, fig. 1-3).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
western Germany.

TAXON CODE. — 096.

STATUS. — Junior synonym of Stigmosphaerostylus Riist, 1892 (by
Won 1997a).

DI1AGNOSIS. — “A single latticed shell with hexagonal meshwork with
general one stronger spine and five weaker spines and an internal
six-rayed double spicule.” (Won 1991: 100).

REMARKS

Won (1997a) synonymized Inaequalientactinia Won, 1991
with Entactinia Foreman, 1963, which itself is a junior syno-
nym of Stigmosphaerostylus Riist, 1892 (see above).

Involutentactinia Jones & Noble, 2006

Involutentactinia Jones & Noble, 2006: 296.

TYPE SPECIES. — [nvolutentactinia eccentra Jones & Noble, 2006
(Jones & Noble 2006: 297, pl. 1, fig. 8-11, pl. 6, fig. 1-3).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Wenlock, up-
permost Lower Silurian (C. permeri-M. opimus graptolite zones,
Sheinwoodian), Cape Phillips Formation, Nunavut, Canada.

TAXON CODE. — 097.
STATUS. — Valid.

DIAGNOSIS. — “Spherical to subspherical shell consisting of three
to four layers of weakly spiraliform labyrinthine material. Six-rayed
bar-centered spicule occurs eccentrically within the inner shell.
Apophyses on rays are present at inner spine/whorl intersections.”
(Jones & Noble 2006: 296).

Kashiwara Sashida & Tonishi, 1985

Kashiwara Sashida & Tonishi, 1985: 14.

"TYPE SPECIES. — Kashiwara magna Sashida & Tonishi, 1985 (Sashi-
da & Tonishi 1985: 15, pl. 5, fig. 4-12).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian (Gua-
dalupian or younger), Itsukaichi, Tokyo Prefecture, Central Japan.

TAXON CODE. — 098.

STATUS. — Valid.
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DIAGNOSIS. — “Palacoactinommids” consists of two spherical lattice
shells with four main spines. Four primary radial beams connecting
with the inner and outer shells with the main spines”. (Sashida &

Tonishi 1985: 15).

REMARKS

“Kashiwara n. gen. is characterized by large (410-450 pm)
and thick outer shell with large subcircular pores and the
four tetrahedral main spines.” (Sashida & Tonishi 1985: 15)

Magnentactinia Won, 1997

Magnentactinia Won, 1997a: 366.

TYPE SPECIES. — Magnentactinia fragilis Won, 1997 (Won 1997a:
366, pl. 6, fig. 1-2).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Gogo Formation, Western Australia.

TAXON CODE. — 99.
STATUS. — Valid.

DiaGNOSIS. — “The very large single spherical shell having a
very open, large-pored framework and a six-rayed internal spic-
ule with a median bar. Sometimes secondary struts subdividing
each mesh opening present. Three meshwork bars arising on each
spine thicker than those making up the remainder of the shell.”

(Won 1997a: 366).

Magnisphaera Won, 1997

Magnisphaera Won, 1997a: 366.

TYPE SPECIES. — Magnisphaera gigantea Won, 1997 (Won 1997a:
368, pl. 6, fig. 3-5).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Gogo Formation, Western Australia.

TAXON CODE. — 100.
STATUS. — Valid.

DIAGNOSIS. — “A very large skeleton with two shells; the outer
shell consisting of a polygonal (four-to eight-sided) or irregular
lattice that is extremely loose, completely two-dimensional, partly
or wholly three-dimensional, or incompletely latticed; straight or
drooping bars forming meshwork; an irregularly latticed inner
shell; the eight-rayed internal spicule with a median bar, no inner
apophyses, with or without outer apophyses.” (Won 1997a: 366).

Meschedea Won, 1983

Meschedea Won, 1983: 154.

TYPE SPECIES. — Meschedea pyramispinosa Won, 1983 (Won 1983:
154, pl. 4, fig. 5-7).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Rheinischen Schiefergebirge, Germany.

TAXON CODE. — 101.
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STATUS. — Junior synonym of Pluristratoentactinia Nazarov, 1981 (herein).

DIAGNOSIS. — “Das sphiroidale Skelett besteht aus 3 Schalen, die
von einem Gitterwerk gebildet werden. Der Abstand zwischen den
beiden dufleren Schalen ist geringer als der zwischen der mittleren
Schale und der innersten Schale. Die Oberfliche des Skeletts weist
zahlreiche, kleine, runde, dichtstehende Poren auf. Die 3 Schalen
sind durch innere Stacheln und zahlreiche Dornen miteinander
verbunden. Die Stachelzahl auf der Oberfliche variiert. Im Vergleich
zu anderen Gattungen ist der Durchmesser der innersten Schale im
Verhiltnis zur Skelettgrofie recht grof8.“ (Won 1983: 154).

Di1aGNOsIS (English translation by J. P. Caulet — RadWorld data-
base — modified by Jérg Maletz). — Spherical test with three lattice
shells. The interval between the two external shells is smaller than
the interval between the median and medullary shells. Surface of the
shell with many small, circular, closely distributed pores. The three
shells are linked by internal spines and numerous thorns. Number
of external spines variable. Compared to other genera, the diameter
of the medullary shell, related to the size of the test, is very large.

REMARKS
Description falls within the morphology of Pluristratoentac-
tinia, which has priority.

Microporosa Afanasieva & Amon, 2016

Microporosa Afanasieva & Amon, 2016: 211.

TYPE SPECIES. — Triposphaera permica Kozur & Mostler, 1989
(Kozur & Mostler 1989: 191, pl. 2, fig. 2, 3, 8, 9, pl. 4, fig. 4, 5,
pl. 5, fig. 3-5).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Permian, Cis-
Urals, Russia.

TAXON CODE. — 102.
STATUS. — Valid.

DIAGNOSIS. — “Skeleton spherical with two porous shells. External
shell formed of fine-porous skeletal tissue, internal shell relatively
coarse-porous. Internal skeleton formed of 6-ray spicule, rays of
which continued by massive three-bladed main spines with three-
bladed-shaped base section. Internal rod-shaped spines diverging
from nodes of interpore bars of internal sphere and sometimes
continued by external by-spines.” (Afanasieva & Amon 2016: 211).

Moskovistella Afanasieva, 2000

Moskovistella Afanasieva, 2000b: 135; 1997: 255 (nomen nudum).

TYPE SPECIES. — Moskovistella octoradiata Afanasieva, 2000 (Afa-
nasieva 2000b: 136, pl. 1, figs 8, 9).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Timan-Pechora Province, Russia.

TAXON CODE. — 103.
STATUS. — Valid.

DIAGNOSIS. — “Skeleton spherical with one porous lattice shell. In-
ternal skeleton occupying central position, represented by a slender
8-radiate spicule with a long median rod (up to 15.5 pm) continued
into eight 3-sided (more rarely shaft-like) principal spines.” (Afa-
nasieva 2000b: 135).
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Multientactinia Won, 1997

Multientactinia Won, 1997b: 378.

TYPE SPECIES. — Multientactinia inconstans Won, 1997 (Won 1997b:
379, pl. 11, fig. 1-8).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Gogo Formation, Canning Basin, Western Australia.

TAXON CODE. — 104.
STATUS. — Valid.

DI1AGNOSIS. — “The spherical spongy shell has twelve, fourteen,
sixteen (?), eighteen, or twenty rod-like outer spines that are un-
evenly distributed because of the eccentric position of the spicule’s
median bar. Two sets of five, six, seven (?), eight, or nine rays arise
from two points on a bar that forms the axis of the internal spicule,
and the bar passes through the shell wall. The median bar is long
and is the central part of the axis bar be-tween the two points from
which the rays arise. The distal parts of the axis bar beyond the two
points of ray origin form two rays of the multi-rayed internal spic-
ule and two of the numerous outer spines. The internal spicule is
exceptionally thick, nearly as thick as the outer spines. Apophyses
or traces of apophyses on each ray lie very near the inner surface of

the shell.” (Won 1997b: 378).

Munzuwonella Afanasieva, 2009

Nomem novum tor Wonella Afanasieva, 2000.

TYPE SPECIES. — Retentactinia impedita Won, 1997 (Won 1997b:
385, pl. 6, fig. 14, 15, 18-20).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Gogo Formation, Canning Basin, Western Australia.

TAXON CODE. — 105.
STATUS. — Valid.

DIAGNOSIS. — as for Wonella Afanasieva, 2000.

Ornatoentactinia Afanasieva, 2000

Ornatoentactinia Afanasieva, 2000a: 373.

TYPE SPECIES. — Ornatoentactinia solita Afanasieva, 2000 (Afanasieva
2000a: 374, pl. 2, figs 11-14).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Ukhta
River, Timan-Pechora Province, Russia.

TAXON CODE. — 106.
STATUS. — Junior synonym of Trilonche Hinde, 1899 (herein).

DIAGNOSIS. — “Test spherical with two porous shells. Internal sub
centrally located framework takes form of slender six-rayed spic-
ule with rays extended by three bladed main spines. External shell
includes system of tangential elements forming cellular structure.”
(Afanasieva 2000a: 373).

REMARKS
The diagnosis is essentially the same as that for Zrilonche,

which has priority.
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Palaeopentactinorbis Kozur & Mostler, 1989

Palacopentactinorbis Kozur & Mostler, 1989: 195.

‘TYPE SPECIES. — Palaeopentactinorbis longispinosa Kozur & Mostler,
1989 (Kozur & Mostler 1989: 195, pl. 13, fig. 1, 2, 8, 9).

AGE AND LOCATION OF TYPE MATERIAL. — Sakmarian, Lower Per-
mian, Cis-Urals, Russia.

TAXON CODE. — 107.
STATUS. — Junior synonym of Pentactinorbis Dumitrica, 1978 (herein).

DIAGNOSIS. — “AufSeres Gitter sehr grobporig, sphirisch, mit zahl-
reichen langen, nadelférmigen, runden Stacheln. Das innere Gitter
besteht aus wenigen, aber kriftigen Balken, die von einer exzentrisch
gelegenen Pentactine mit 4 Basalstacheln und 1-2 Apicalstacheln
ausgehen.” (Kozur & Mostler 1989: 195).

DiaGNoOsIS (English translation by J. P. Caulet — RadWorld da-
tabase). — “External lattice shell coarsely porous, spherical, with
numerous long, needle-shaped, spines having a circular cross-section.
Inner lattice shell with rare, but strong bars growing eccentrically
from a pentactine spicule constituted by 4 basal spines and 1-2
apical spines.”

REMARKS

The type species of the genus Palaeopentactinorbis scems to
be nothing else than a species of the Middle to Late Triassic
genus Pentactinorbis Dumitrica, 1978, from which it only
differs in having long spines. Kozur & Mostler (1989) wrote
that the Triassic species have a much larger pentactine with
regular arches. The regularity of the inner arched bars of the
Triassic species, considered as distinctive generic characters,
is resulted by their lateral positions, whereas the Permian
holotype has a position that is difficult to define.

Palacoxyphostylus Won, 1983

Palaeoxyphostylus Won, 1983: 155.

TYPE SPECIES. — Palacoxyphostylus variospina Won, 1983 (Won
1983: 156, pl. 8, fig. 1-4, 6-22).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Rheinischen Schiefergebirge, Germany.

TAXON CODE. — 108.

STATUS. — Junior synonym of Stigmosphaerostylus Riist, 1892 [by
Won, 1997a].

DIAGNOSIS. — “Das Skelett besteht aus einer sphiroidalen Schale
mit meist 2 Polstacheln. Das Gitterwerk der Schale ist in der Regel
mit erhohten hexagonalen bis subhexagonalen Muri ausgestattet. Es
konnen insgesamt bis zu sechs Stacheln vorhanden sein, die gleich
oder auch unterschiedlich lang sind. 6 innere Skelettnadeln sind
vorhanden.” (Won 1983: 155).

Di1aGNosis (English translation by J. P. Caulet — RadWorld data-
base). — “Spherical shell usually with two polar spines. Meshwork
of this shell usually constituted by hexagonal to sub-hexagonal pores.
Up to 6 spines of similar, or variable, lengths can be observed. In-
ternal skeleton also with 6 inner spines”.
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REMARKS

Won (1997a) synonymized Palaeoxyphostylus Won, 1983 with
Entactinia Foreman, 1963, which itself is a junior synonym
of Stigmosphaerostylus Riist, 1892 (see above).

Paleoxiphosphaera Nazarov, 1973

Paleoxiphosphaera Nazarov, 1973: 9.

‘TYPE SPECIES. — Paleoxiphosphaera erbiensis Nazarov, 1973 (Nazarov
1973:9, 10, pl. 1, fig. 4).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Cambrian, At-
dabanskij stage. Kuznetskij Alatau (Batenevskij ridge, 3 km to the
north of Bograd village).

TAXON CODE. — 109.
STATUS. — Nomen dubium.

DIAGNOSIS. — “PaxoBHEKa cdepraeckast, TOACTOCTCHHAS C ABYMSI
NOASPHBMU UIAAMH, PACIIOAOKCHHBIMU OCHOBAHMSIMH 110 OAHON
OCH, TI0 cBOBOAHBIC KOHI[bI HAKAOHCHBI OT OCHOBAHHS TIOA YTAOM K
HOBEPXHOCTH Cepsl .

DiaGNosis (English translation by J. P Caulet — Radworld data-
base). — “Shell spherical, thick-walled with two polar spines dis-
tributed along one axis, but their free ends are related to their bases
under an angular enlargement to the surface of the shell.”

REMARKS

The type species was tentatively reassigned as Entactinia?
erbiensis in Nazarov (1975b: 56), yet the inner structure was
not preserved, leaving its reassignment in question.

Paratriposphaera Kozur & Mostler, 1989

Paratriposphaera Kozur & Mostler, 1989: 187.

‘TYPE SPECIES. — Entactinosphaera strangulata Nazarov & Ormiston,
1985 (Nazarov & Ormiston 1985: 20, pl. 2, fig. 1-2).

AGE AND LOCATION OF TYPE MATERIAL. — Artinskian (Lower Per-
mian), Don village, Ural River, Southern Urals, Russia.

TAXON CODE. — 110.
STATUS. — Valid.

DIAGNOSIS. — “Spicularsystem Balken-zentriert, mit 6 Spiculae,
die von den Enden des Median-Balkens ausgehen. Sie laufen in die
dufleren dreikantigen Hauptstacheln, von denen aber meist nur 2
polare Stacheln kriftig ausgebildet sind. Die anderen Hauptstacheln
konnen véllig fehlen, wobei sie schon auferhalb der Markschale nicht
mehr in Erscheinung treten. Mitunter ist auch nur ein Hauptstachel
kriftig ausgebildet, und die anderen 5 sind wesentlich kleiner. Sie
ist durch die inneren dreikantigen Verlingerungen der Hauptsta-
cheln und durch zahlreiche runde nadelférmige Stiitzbalken mit
der kugelformigen dufSeren Schale verbunden. Die dufere Schale
besteht aus einer perforierten Schale mit rundlichen Poren und einer
dufleren Schale aus kriftigen Balken, die ein lockeres Gittergeflecht
bilden.” (Kozur & Mostler 1989: 187).

Di1aGNosis [English translation by J. P. Caulet RadWorld database —
modified by Jérg Maletz]. — “Bar-centered spicule with 6 rays grow-
ing from the ends of the median bar. Rays extending into 6 external
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three-sided main spines from which two are, most of the time, strong
polar spines. Other main spines may be completely lacking, in which
case they do not protrude outside of the internal shell. Sometimes,
only a single main spine is strongly developed, the five other ones
being considerably smaller. This medullary shell is connected to the
spherical outer cortical shell through the inner parts of the three-
sided main spines as well as through many bars that are circular in
cross-section and needle-shaped. The cortical shell is composed of
a perforated layer with circular pores surrounded by an outer layer
of robust bars, forming a spongy meshwork.”

Perforentactinia Jones & Noble, 2006

Perforentactinia Jones & Noble, 2006: 298.

TYPE SPECIES. — Perforentactinia excepta Jones & Noble, 2006
(Jones & Noble 2006: 298, pl. 3, fig. 1-5, pl. 6, fig. 5).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Wenlock, up-
permost Lower Silurian (C. permeri-M. opimus graptolite zones,
Sheinwoodian), Cape Phillips Formation, Nunavut, Canada.

TAXON CODE. — 111.

STATUS. — Valid.

Di1aGNosIS. — “Single large, latticed to irregularly porous medullary
shell with large sub rounded pores. Outer apophyses on rays may
form partial or complete cortical shell. Eight-rayed bar-centered
spicule occurs eccentrically within medullary shell. Primary spines
rod-shaped.” (Jones & Noble 2006: 298).

Plenoentactinia Won, 1997

Plenoentactinia Won, 1997b: 381.

TYPE SPECIES. — Plenoentactinia sexangula Won, 1997 (Won 1997b:
382, pl. 3, fig. 1-4, pl. 15, fig. 13).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Gogo Formation, Canning Basin, Western Australia.

TAXON CODE. — 112.
STATUS. — Valid.

D1aGNOsIS. — “The spherical shell ranges from compact and non-
layered spongy to multi-layered and having concentric, radial, and
subtetragonal structure in its cross section. The surface layer typically
consists of spongy tissue. Six or numerous outer spines are extension
of a six- to eight-rayed internal spicule with a median bar. Traces of
apophyses are generally present.” (Won 1997b: 381).

Plenosphaera Park & Won, 2012

Plenosphaera Park & Won, 2012: 56 (nomen novum for Spongo-
sphaera Won, 1997).

‘TYPE SPECIES. — Spongosphaera grandispongiosa Won, 1997 (Won
1997b: 410, pl. 9, figs 15-20).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Gogo Formation, Canning Basin, Western Australia.

TAXON CODE. — 113.

STATUS. — Valid.
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DIAGNOSIS. — “A skeleton consists of two shells, the outer vary-
ing from a thick spongy tissue to one thin layer of irregular mesh-
work, the inner a latticed shell surrounding a six- to eight-rayed
internal spicule with a median bar. Outer apophyses are clearly to
faintly developed or modified or absent. No inner apophyses are
present.”(Park & Won 2012: 56).

REMARKS

Park & Won (2012) proposed Plenosphaera as a replacement
name for Spongosphaera Won 1997, which is a homonym (see
remarks under Spongosphaera).

Pluristratoentactinia
Nazarov in Nazarov, Tkachenko & Shulgina, 1981

Pluristratoentactinia Nazarov in Nazarov, Tkachenko & Shulgina,
1981: 86.

Meschedea Won, 1983: 154 (n. syn.)

TYPE SPECIES. — Pluristratoentactinia conspissata Nazarov in Nazarov,
Tkachenko & Shulgina, 1981 (Nazarov ez al. 1981: 87, pl. 2, figs 4-7).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian (Famen-
nian) Duksundinsk Suite, Kolyma River area, Russia.

TAXON CODE. — 114.
STATUS. — Valid.

DIAGNOSIS. — Entactiniidae, “o6aaaatouue mopucToit BHyTpeHHe
u 3y6an01?1 BHEILHEH 000A0YKaMH, MEXAY KOTOPBIMU PACITOAAraeTCst
OT ABYX AO YETBIPEX COAMKCHHBIX TPOMEXYTOUHBIX cdep. DT cde-
PBL, BEPOATHO, ABASIOTCA AUPPEPEHIIMPOBAHHBIM I'y0YaThIM CAOEM.
BHYTpeHHSIs mecTHAy 9eBast CIMKYAA COCAUHSIETCS C IIPOXOASIIUMH
depes Bee cdephl PAAHAABHBIMU NIEPEKAAANHAMH, KOTOPBIE HEMO-
CPEACTBEHHO, nepexoasT B ocHoBHble urabl.” (Nazarov iz Nazarov

eral. 1981: 86).

Di1aGNosIS (English translation). — “Entactiniidae having latticed
inner and outer shells, between which is located an intermediate
area (2 to 4 contiguous medular spheres). This area is likely to be a
differentiated spongy layer. Internal six-rayed spicule with rays that
connect directly to main spines”.

REMARKS
Won (1997a) synonymizes this genus with Entactinosphaera,
however the differentiated spongy layer makes it distinct.

Polyedroentactinia Kozur & Mostler, 1989

Polyedroentactinia Kozur & Mostler, 1989: 194.

Polydroentactinia — Kozur & Mostler 1989: 194 (misspelling in the
title of genus description).

TYPE SPECIES. — Polyedroentactinia cisuralica Kozur & Mostler,
1989 (Kozur & Mostler 1989: 194, pl. 12, fig. 4-7, pl. 13, fig. 3).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Permian, Cis-
Urals, Russia.

TAXON CODE. — 115.

STATUS. — Valid.
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D1aGNoOsIS. — “Die polyeedrische Schale besteht aus einem sehr
groben Balkengeflecht, das viereckige bis sechseckige, selten auch
dreieckige ebene Flichen abgrenzt, die ein sehr grobes Maschenge-
flecht mit sehr unterschiedlich grofien Poren aufweisen. Die Zahl der
nadelférmig schlanken, aber trotzdem dreikantigen Hauptstacheln
betrigt 7-10. Das kriftige Spicularsystem ist zentral gelegen. Von
einem Medianbalken gehen insgesamt 7-10 kriftige Spiculae aus,
die in die Hauptstacheln laufen. Meist gehen von einem Ende des
Medianbalkens 4, am anderen Ende 3-4 Spiculae aus.” (Kozur &
Mostler 1989: 194).

Di1aGNosis (English translation by J. P. Caulet RadWorld database —
modified by Jorg Maletz). — “Polyedral shell with a coarse meshwork
of quadrangular, hexagonal, or rarely triangular, flat areas, forming
a very large meshwork with irregular pores of highly variable size.
7-10 slender, needle-shaped main spines with three-bladed cross-
section. Usually 4 rays at one end of the median bar and 3-4 rays
at the other end.”

REMARKS

Nestell & Nestell (2010: 21, 22), consider this a monotypic
genus within their new subfamily Polyedroenctaciniinae
Nestell & Nestell, 2010, which they place within the fam-
ily Orosphaeridae, yet they note a 6 to 8 rayed bar-centered
spicule in one of their species, which would indicate place-
ment in the entactinarians.

Provisocyntra Nazarov & Ormiston, 1987

Provisocyntra Nazarov & Ormiston, 1987: 68.

TYPE SPECIES. — Provisocyntra cassicula Nazarov & Ormiston, 1987
(Nazarov & Ormiston 1987: 72, pl. 1, fig. 1-6, pl. 2, fig. 7).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous (Sipho-
nodella isosticha Zone), Lodgepole Formation, North Dakota, USA.

TAXON CODE. — 116.
STATUS. — Valid.

DIaGNOSIS. — “Entactiniidae with radially differentiated spongy
layer and numerous main spines of rod-like form merging with very
fine rays of an internal framework, whose structure is not entirely
clear. It is likely eccentrically situated inside a small porous sphere.”
(Nazarov & Ormiston 1987: 68).

REMARKS

Nazarov & Ormiston (1987) interpreted a spicule to be in
the center, but it might be a proloculus, which would warrant
its removal from the Entactinaria.

Radiobisphaera Won, 1997

Radiobisphaera Won, 1997a: 350.

‘TYPE SPECIES. — Radiobisphaera variantia Won, 1997 (Won 1997a:
356, pl. 5, fig. 1-7, 9-11).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Gogo Formation, Western Australia.

TAXON CODE. — 117.

STATUS. — Valid.
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DIAGNOSIS. — “Two latticed shells, an outer and inner shell; gener-
ally numerous outer spines, one or six of these commonly are much
or slightly stronger than the others; with six inner spines which
are the continuations of the six rays of an internal spicule with a
median bar; radial beams arising from the surface of the inner shell
and commonly protruding out of the outer shell; no apophyses

present.” (Won 1997a: 350).

Retentactinia Won, 1997

Retentactinia Won, 1997b: 383.

TYPE SPECIES. — Retentactinia repleta Won, 1997 (Won 1997b:
390, pl. 7, fig. 9-15, pl. 12, fig.1-4).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Gogo Formation, Canning Basin, Western Australia.

TAXON CODE. — 118.
STATUS. — Valid.

DIAGNOSIS. — “The single spherical shell is spongy; a basal layer is not
present. Three to four apophyses arise from every ray of an internal
spicule at one to several levels. They or their branches join directly, or
through one or more intervening bars, to neighboring apophyses and
form a complex network structure (N-frame). The N-frame is repre-
sented by a subcircular to sub rhombohedral frame (R-frame). The
internal spicule with a median bar is six-rayed.” (Won 1997b: 383).

Retisphaera Won, 1997

Retisphaera Won, 1997b: 390.

‘TYPE SPECIES. — Spongentactinia concinna Aitchison, 1993 (Aitch-
ison 1993b: 116, pl. 6, fig. 10).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian, (Upper Devo-
nian), Gogo Formation, Canning Basin, western Australia.

TAXON CODE. — 119.
STATUS. — Valid.

DI1AGNOSIS. — “The skeleton has two shells, the outer spongy, and
the inner, bubble-like and loosely but complexly interwoven, or
latticed but the lattice not completely two-dimensionally woven.
Outer apophyses are weakly developed or remain as traces. Inner
apophyses either form an N-frame or remain as traces on some rays.
Radial beams are variable in number; many are furcated or have
branches. A six-rayed internal spicule with a short median bar is
located eccentrically.” (Won 1997b: 390).

Sinosphaera Feng in Feng, Gu, Jiang & Jin, 2004

Sinosphaera Feng in Feng, Gu, Jiang & Jin, 2004: 137.

TYPE SPECIES. — Sinosphaera spinosa Feng in Feng, Gu, Jiang &
Jin, 2004 (Feng ez al. 2004: 137, pl. 1, fig. 1-10, pl. 2, fig. 1-7, pl.
3, fig. 9-12).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Changxingian (upper-
most Permian), Dongpan section, Dalong Formation, Southern China.

TAXON CODE. — 120.
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STATUS. — Valid.

DIAGNOSIS. — “Test consists of a spherical to subspherical, double-
layered cortical shell. Both layers are spongy and connected by nu-
merous beams. The outer layer is thicker than the inner one. Pores
on both layers are irregularly arranged. Medullary shell and internal
spicule are absent.” (Feng 7z Feng er al. 2004: 137).

Spongentactinia Nazarov, 1975

Spongentactinia Nazarov, 1975b: 75.

TYPE SPECIES. — Spongentactinia fungosa Nazarov, 1975 (Nazarov
1975b: 75, pl. 11, fig. 6).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Frasnian
stage, Egindtnskaya series, Southern Urals, Northern Mugodzhars,
Aitpaika River, Russia.

TAXON CODE. — 121.
STATUS. — Valid.

DIAGNOSIS. — “BHelnsist 060A04Ka pakoBHHbI Iy 04aTast, BHY TPEHHSIS —
peleTIaTasl, 3aKAIOYAIONIAsl BHY TPCHHIOK YETHIPEX — IICCTHAYYCBYIO
cnukyay. BuyTpennsisn o6oaouxa conmpukacaercst ¢ ry64aTbiM cnoem
MAM HAXOAUTCS Ha HEKOTOpoM pacctosiun oT Hero (Nazarov 1975b).

DI1AGNOSIS (English translation of Nazarov [1975b] by E. Roden —in
the rad database microfiche collection of Bill Riedel). — The outer
shell of the skeleton is spongy, the inner shell is latticed and includes
the inner four- to six-rayed spicule. The inner shell is adjacent to
the spongy layer or lies at a certain distance from it.

REMARKS

This species differs from Zezrentactinia Foreman, 1963 by
the occurrence of an internal latticed shell. Apparently, to
this genus can be related Enzactinia spongites Foreman, 1963,
E. somphorobis Foreman, 1963, E. exilispina Foreman, 1963,
and E. manalloea Foreman, 1963, that have a thick spongious
layer on top of a thin latticed base, as well as Entactinosphaera?
diplostraca Foreman, 1963 with an internal latticed shell slightly
separated from the spongious layer can be related to this genus.

Spongosphaera Won, 1997

Spongosphaera Won, 1997b: 410.

‘TYPE SPECIES. — Spongosphaera grandispongiosa Won, 1997 (Won
1997b: 410, pl. 9, fig. 15-20).

TAXON CODE. — 122.
STATUS. — Homonym.

DI1AGNOSIS. — “The skeleton consists of two shells, the outer spongy,
the inner a latticed shell, and a six- to eight-rayed internal spicule with
a median bar. No inner apophyses are present, but outer apophyses
are clearly to faintly developed.” (Won 1997b: 410).

REMARKS
This is a homonym for the Holocene radiolarian Spongo-
sphaera Ehrenberg, 1847. Plenosphaera Park & Won, 2012

is the replacement name.
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Staurodruppa Hinde, 1899

Staurodruppa Hinde, 1899a: 51.

TYPE SPECIES. — Staurodruppa praelonga Hinde, 1899 (Hinde
1899a: 51, pl. 9, fig. 6).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Yarrimie Formation, New England Orogen, NSW, Australia.

TAXON CODE. — 123.

STATUS. — Junior synonym of Trilonche Hinde, 1899 (by Aitch-
ison & Stratford 1997).

DIAGNOSIS. — “The test consists of two concentric latticed ellipsoids,
cortical and medullary, with four radial spines, disposed crosswise
in two axes, but not always at right angles. The radial spines may
all be similar, or those of the same axis may be similar; but, ow-
ing to the imperfect preservation in the fossil forms, this feature
can seldom be ascertained with certainty. This genus corresponds
with Staurolonche, Haeckel, and Staurolonchidium, Haeckel, in the
Sphaeroidea.” (Hinde 1899a: 51).

Stigmosphaerostylus Riist, 1892 sensu Foreman (1963)

Stigmosphaerostylus Riist, 1892: 142. — Foreman 1963: 271.
Entactinia Foreman, 1963: 271.

Paleoxiphosphaera Nazarov, 1973: 9.

Astroentactinia Nazarov, 1975a: 82.

Palaeoxyphostylus Won, 1983: 155.

Inaequalientactinia Won, 1991: 100.

Apaphysisphaera Won, 1997b: 372.

TYPE SPECIES. — Stigmosphzzerostylu: notabilis Riist, 1892 (Riist
1892: 142, pl. 10, fig. 2).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous
Kieselschiefer, Harz Mountains, Germany.

TAXON CODE. — 124.
STATUS. — Valid.

DIAGNOSIS. — “Schale eine einfache Gitterkugel mit zwei freien
gleichen Polarstacheln und von der Innenwand der Schale ausge-

henden Radialstiben.” (Riist 1892: 142).

D1aGNosIS (English translation by J. P. Caulet — RadWorld data-
base). — “Simple, spherical, lattice shell with two similar free polar
spines and radial rays emanating from the inner wall of the shell.”

REMARKS

The more precise diagnosis of the junior synonym Entactinia
Foreman, 1963 is followed “A single well-developed latticed
or spongy shell (sometimes with external spongy material)
and an internal six-rayed double spicule more delicate than
the main spines.” (Foreman 1963: 271).

Stolbergia Kozur & Mostler, 1989

Stolbergia Kozur & Mostler, 1989: 198.
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TYPE SPECIES. — Fostylodictya speculum Won, 1983 (Won 1983:
152, pl. 3, fig. 1-2, pl. 14, fig. 4, text-fig. 5d-g).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Rheinischen Schiefergebirge, Germany.

TAXON CODE. — 125.

STATUS. — Junior synonym of Entactinosphaera Foreman, 1963
(herein).

DIAGNOSIS. — “Der dufSere Habitus des Skelettes entspricht einer
schwach bikonvexen Scheibe. Einschliefllich der Markschale treten 1-2
geschlossene Zentralschalen auf, die von 5-7 Reifenschalen umgeben
sind, die nur im dquatorialen Bereich ausgebildet sind, wobei auf der
Seite des Hauptstachels weniger Schalensegmente vorhanden sind.
Markschale sehr grofi, hohl, mit 4(6?) Spiculae, die in aufeinander
senkrecht stehenden Achsen angeordnet sind, sich aber anscheinend
im Zentrum nicht vereinigen. Von der Markschale gehen zahlreiche,
dicht nebeneinander liegende radiale nadelférmige Stacheln aus,
welche die einzelnen Schalen, die durchwegs in geringem Abstand
aufeinander folgen, miteinander verbinden. In der Aquatorialebene
konnen Radialstacheln auftreten. Ein einzelner, sehr kriftiger drei-
kantiger Hauptstachel ist ausgebildet.” (Kozur & Mostler 1989: 198).

D1AGNOSIS (English translation by J. P. Caulet RadWorld database —
modified by Jérg Maletz). — Test as a thin biconvex disc. Aside the
medullary shell, 1-2 closed central shells surrounded by 5-7 annular
shells, only organized in the equatorial plane, although thin shell
fragments can occur on the side of the main spine. Medullary shell
very large, hollow, with 4 (6?) spicules that are distributed following
axes perpendicular to each other, but apparently not joining at the
centre. Numerous, closely spaced needle-like radial spines originate
from the medullary shell and connect the densely spaced outer shells.
Some radial spines may be present in the equatorial plane. A single,
very robust, three-bladed main spine is present.

REMARKS

The diagnosis overlaps with Belowea Won, 1983, which is
now regarded as a junior synonym to Entactinosphaera Fore-
man, 1963.

Thecentactinia Nazarov, 1975

Thecentactinia Nazarov, 1975b: 71.

‘TYPE SPECIES. — Entactinosphaera riedeli Foreman, 1963 (Foreman
1963: 275, pl. 5, fig. 4a-c, pl. 6, fig. 9).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Ka-
zakhstan.

TAXON CODE. — 126.

STATUS. — Junior synonym of Entactinosphaera Foreman, 1963
(by Won 1997a).

DIAGNOSIS. — “Tpu cdeprieckue pemeryarsie 060A0UKH, CBI3AHHBIC
C BHYTPEHHEH MIECTUAYIE€BOH CITUKYAOH IOCPEACTBOM TOHKHX AyY€H,
obpasyromuxcst or ee konuos”. (Nazarov 1975b: 71).

DiAGNosIS (English translation of Nazarov [1975b] by E. Roden —
in the rad database microfiche collection of Bill Riedel). — “Three
spherical latticed shells, connected to the inner six-rayed spine by
means of thin rays, which are formed at its ends”.

DiaGNosIS [English translation by J. P. Caulet — RadWorld da-
tabase]. — Internal structure as a six-rayed spicule with thin rays
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emanating from a median bar (6-8 pm long). Three envelopes.
Internal envelope, mostly porous, of a diameter 35-55 pm; inter-
mediate envelope, lattice, rarely porous, of a diameter 85-105 pm;
external envelope, with small pore, rarely lattice. Six external main
spines, rarely less, from one to five.

REMARKS

Won (1997a) discusses this genus and comments that it is
unclear whether it and Entactinosphaera are synonyms (she
spells its name as Zhecoentactinia following the spelling error
of Nazarov & Ormiston [1990], who follow the first spell-
ing of the name of this genus when introduced as a nomen
nudum in Nazarov [1975a: 39]). Shortly after, Nazarov fully
described the genus in his opus on radiolarians from Kazahk-
stan (Nazarov 1975b: 71).

Trilonche Hinde, 1899
sensu Aitchison & Stratford (1997)

Trilonche Hinde, 1899a:47. — Aitchison & Stratford 1997: 374.
Bientactinosphaera Afanasieva, 2000a: 371.

Bisphaera Won, 1997a: 344.

Druppalonche Hinde, 1899b: 217 (n. syn.)

Duosphaera Won, 1998: 235.

Ornatoentactinia Afanasieva, 2000a: 373 (n. syn.)

Staurodruppa Hinde, 1899a: 51.

TYPE SPECIES. — Trilonche vetusta Hinde, 1899 (Hinde 1899a: 48,
pl. 8, fig. 18).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Devonian (Give-
tian), Yarrimie Formation, New South Wales, Australia.

TAXON CODE. — 127.
STATUS. — Valid.

DI1AGNOSIS. — “The test consists of two concentric latticed spheres,
with three radial spines at equal or unequal distances apart. Second-
ary surface spines are also sometimes present.” (Hinde 1899a: 47).

EMENDED DIAGNOSIS. — “Two or more, well developed, spherical
or sub-spherical shells, and an internal, six-rayed double spicule.
When secondary spines are present, the six spines developed from
the rays of the internal spicule are generally considerably more robust
and are easily recognizable as main spines. Up to six spines may be
present.” (Aitchison & Stratford 1997: 374).

Uberinterna Sashida & Tonishi, 1988

Uberinterna Sashida & Tonishi, 1988: 531.

‘TYPE SPECIES. — Uberinterna virgispinosum Sashida & Tonishi, 1988
(Sashida & Tonishi 1988: 531, fig. 8.7).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Itsu-
kaichi, central Japan.

TAXON CODE. — 128.

STATUS. — Valid.
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DIAGNOSIS. — “Astroentactiniinae with thick spongy outer shell and po-
rous inner shell. Inner shell comprises 4 to 5, rarely more, thin concentric
spheres. Internal spheres connected with each other by numerous thin
rod-like beams. Internal spheres also being crossed by radial cross-beams
joining with base of major spines.” (Sashida & Tonishi 1988: 531).

Wonella Afanasieva, 2000

Wonella Afanasieva, 2000c: 34.

TYPE SPECIES. — Retentactinia impedita Won, 1997 (Won 1997b:
385, pl. 6, fig. 14, 15, 18-20).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian, (Upper Devo-
nian), Gogo Formation, Canning Basin, western Australia.

TAXON CODE. — 129.

STATUS. — Homonym — replacement name Munzuwonella Afa-
nasieva, 2009.

DIAGNOSIS. — “PaxoBrHa cdeprueckas ¢ OAHOI pemeTyaroi 060A04-
KOM. BHyTpeHHHﬁ KapKac MPEACTABACH CITUKYAOH, INECTh AyYeH KOTOPOH
PACXOASTCS OT CPEAUHHON Gaaku. [TpoAOAKeHHEM AyUeil CIIUKYADI
SIBASIIOTCS] OCHOBHBIE TpexrpanHble urabl (Afanasieva 2000c: 34).

DiaGNosIS (English translation by Paulian Dumitrica). — Test
consisting of a spherical lattice shell. Internal skeleton represented
by a spicule, with six rays that diverge from the median bar. Rays
are prolonged into three-bladed spines.

Wuyia Feng in Feng, Gu, He & Jin, 2007

Wuyia Feng in Feng, Gu, He & Jin, 2007: 31.

TYPE SPECIES. — Wayia dongpanica Feng in Feng, Gu, He & Jin,
2007 (Feng in Feng et al. 2007: 33, pl. 5, fig. 9-12 19).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Changhsingian
(uppermost Permian), Dalong Formation, Southern Guangxi,
South China.

TAXON CODE. — 130.

StATUS. — Valid.

DIAGNOSIS. — “Spherical test composed of three concentric shells
and a small microsphere.” (Feng ez al. 2007: 31).

Family HAPLENTACTINIIDAE
Nazarov 7z Nazarov & Popov, 1980
(nomen translatum Nazarov & Ormison 1984)

Arcoclathrata Afanasieva & Amon, 2016

Arcoclathrata Afanasieva & Amon, 2016: 217.

TYPE SPECIES. — Arcoclathrata alekseevi Afanasieva & Amon, 2016
(Afanasieva & Amon 2016: 219, pl. 2, fig. 6-15).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Permian, Cis-
Urals, Russia.

TAXON CODE. — 131.

STATUS. — Valid.
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DIAGNOSIS. — “Skeleton spherical, with two shells: latticed ex-
ternal and porous internal. Latticed shell formed of interlacing
round or laminate rods (resembling woven basket), space between
which usually free, but sometimes closed by additional poorly
preserved thin skeletal tissue. Internal skeleton represented by
potential six-ray spicule, rays of which continued by massive
three-bladed main spines with Y-shaped base section. Number of
main spines unstable, ranging from 1 to 6. Internal rod-shaped
spines frequently diverging from nodes of interpore bars of inter-
nal sphere and continued by external by-spines.” (Afanasieva &
Amon 2016: 211).

Arrhiniella Kozur & Mostler, 1981

Arrhiniella Kozur & Mostler, 1981: 4.

‘TYPE SPECIES. — Haplentactinia arrhinia Foreman, 1963 (Foreman
1963: 270, pl. 1, fig. 1, pl. 3, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian, (Upper Devo-
nian), Ohio Shale, Ohio USA.

TAXON CODE. — 132.

STATUS. — Junior synonym of Haplentactinia Foreman, 1963
(herein).

DIAGNOSIS. — “Spicularsystem punkezentriert. Die 6 Spicularstacheln
sind in drei aufeinander senkrecht stehenden Achsen angeordnet
und besitzen ein oder zwei Niveaus mit Apophysen.” (Kozur &
Mostler 1981: 4).

DiagNosis (English translation by J. P. Caulet — RadWorld data-
base). — “Point-centered spicular system. The six spicular spines
distributed in three axes perpendicular to each other and bearing
one or two layers of apophyses.”

REMARKS

The two species originally illustrated by Foreman (Haplentac-
tinia arrhinia and H. rhinophyusa) are too similar structurally
to be included in two different genera.

Bissylentactinia Nazarov, 1975

Bissylentactinia Nazarov, 1975b: 93.

TYPE SPECIES. — Bissylentactinia rudicula Nazarov, 1975 (Nazarov
1975b: 94, pl. 13, fig. 1, pl.14, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Lower to Middle Or-
dovician of Kazakhstan.

TAXON CODE. — 133.

STATUS. — Valid.

DIAGNOSIS. — “IIlecTb-ABEHaALIAT UTA, PACXOASIIMXCS OT CPEAHH-
HOM TOYKH, C arOPH3aMHU HA OAHOM HAM ABYX YPOBHSIX KaXKAOU HIABL .
(Nazarov 1975b: 93).

Di1aGNOsIS (English translation of Nazarov [1975b] by E. Roden —
in the rad database microfiche collection of Bill Riedel). — Six to

twelve spines, radiating from a medial point, with apophyses on
one or two levels on each spine.
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Haplentactinia Foreman, 1963

Haplentactinia Foreman, 1963: 270.
Arrhiniella Kozur & Mostler, 1981: 4 (n. syn.)

‘TYPE SPECIES. — Haplentactinia rhinophyusa Foreman, 1963 (Fore-
man 1963: 270, pl. 1, fig. 2, pl. 3, fig. 7).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Huron
member, Ohio Shale, USA.

TAXON CODE. — 134.
STATUS. — Valid.

DIAGNOSIS. — “Six-rayed double spicule with branches arising
at two levels along each ray and sometimes forming an irregular
lattice-shell.” (Foreman 1963: 270).

Syntagentactinia Nazarov in Nazarov & Popov, 1980

Syntagentactinia Nazarov in Nazarov & Popov, 1980: 56.

‘TYPE SPECIES. — Syntagentactinia biocculosa Nazarov in Nazarov &
Popov, 1980: 56, pl. 12, fig. 1-3.

AGE AND LOCATION OF TYPE MATERIAL. — upper Dapingian — lower
Sandbian (Middle Ordovician), Kazakhstan.

TAXON CODE. — 135.
STATUS. — Valid.

DIAGNOSIS. — Haplentactiniinae, “nMeomue BHyTpeHHUI
KapKac, IPCACTABACHHBIH CTCPKHECBUAHBIMU UTAAMH, SIBASIOIINCCS
HENOCPEACTBEHHBIM NPOAOAKCHHEM IIECTH AyYeH BHYTPCHHEH
cnuxyast. H C! nraax nmerotcst ABe rpynnnpoBku anopusos, co-
CAMHCHHE KOTOPBIX 00pasyeT ABE XOPOIIO PasBUTHIC PCLICTIATHIC

o60aouxu” (Nazarov in Nazarov & Popov 1980: 56).

D1aGNosIS (English translation by J. P. Caulet — RadWorld data-
base). — “Haplentactiniinae with an internal structure, represented
by rod-like spines, directly originating from the six internal rays.
Two groups of apophyses from these rods unit to provide two well-
differentiated latticed shells”.

Family PALAEOLITHOCYCLIDAE Kozur & Mostler, 1989

Eostylodictya Ormiston & Lane, 1976

Eostylodictya Ormiston & Lane, 1976: 170.

TYPE SPECIES. — Eostylodictya eccentrica Ormiston & Lane, 1976
(Ormiston & Lane 1976: 171, pl. 4, fig. 1-6).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Carboniferous,
Sycamore Limestone, USA.

TAXON CODE. — 136.

STATUS. — Junior synonym of Palaeolithocyclia Kozur & Mostler,
1972 (by Dumitrica in De Wever et al. 2001: 182).

DIAGNOSIS. — “Phacoid cortical shell, internally with single medul-
lary shell bordered by multiple concentric rings, periphery of cortical
shell with short spines in equatorial plane. Cortical shell either with
or without pores.” (Ormiston & Lane 1976: 170).
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REMARKS

Although the description of radiolarian species or genera
of radiolarians based on thin sections is not recommended,
Paleolithocyclia, based on Lithocyclia micrococcus described
from thin sections by Riist (1892: 22, fig. 4), is one of the
rare cases when a section approximates the genus rather well
and can be shown to have the same features as Eostylodictya.

Gedauia Won, 1983

Gedauia Won, 1983: 153.

TYPE SPECIES. — Gedauia bibrachialis \Won, 1983 (Won 1983: 153,
pl. 3, fig. 1-8, pl. 14, fig. 6, text-fig. 5n-q).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Rheinischen Schiefergebirge, Germany.

TAXON CODE. — 137.

STATUS. — Junior synonym of Paramphibrachium Kozur & Mostler,
1978 (by De Wever er al. 2001: 182).

DIAGNOSIS. — “Das Skelett besteht aus einer oder mehreren sphi-
roidalen zentralen Schalen, die von einigen konzentrischen, dqua-
torialen, reifenférmigen, peripheren Schalen umgeben sind. Alle
Schalen bestehen aus einem Gitterwerk. Dem Rand der Reifenschalen
entspringen in variabler Zahl markante Arme. Jeder Arm besteht
aus zahlreichen, zusitzlichen, zueinander kongruent angelegten
Reifenschalenteilen. Die Oberflichenstruktur der Arme ist im Ge-
gensatz zum Mittelteil des Skeletts nicht schichtig, sondern eher
mit der Struktur einer Siebplatte vergleichbar.” (Won 1983: 153).

Di1aGNOSIS (English translation by J. P. Caulet RadWorld data-
base — modified by Jérg Maletz). — “Test consists of one or several
spherical central shells, surrounded by a concentric, equatorial,
annular, peripheral shell. All shells latticed. A variable number
of arms originate from the border of the annular shell. Each arm
constituted by numerous additional and anastomosed parts of the
annular shell. Contrary to the median part of the test, the surface
structure of the arms is not multi-layered, but it can be compared
to the structure of a porous plate.”

REMARKS

Although the central part of the type species of Paramphibra-
chium (Amphymenium alienum Rist, 1892) does not show
a spherical shell inside, it can be inferred. Riist’s drawing
(Riist 1892: pl. 24, fig. 2) can be compared with the image
in transmitted light of Gedauia bibrachialis in Won (1983:
pl. 14, figs 6a, 6b), which is considered a synonym.

Palacoastrocyclia Kozur & Mostler, 1972
sensu Kozur & Mostler (1989)

Palacoastrocyclia Kozur & Mostler, 1972: 16; 1989: 197.

TYPE SPECIES. — Lithocyclia ulrichi Riist, 1892 (Riist 1892: 166,
pl. 22, fig. 3).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Harz Mountains, Germany.

TAXON CODE. — 138.
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STATUS. — Junior synonym of Palaeolithocyclia Kozur & Mostler,
1972 (by Dumitrica iz De Wever e al. 2001: 182).

ORIGINAL DIAGNOSIS. — “Die discoidale bis kugelige, an den Polen
etwas abgeflachte Gitterschale wird von einem dquatorialen Giirtel
umgeben, der aus zwei bis vier konzentrischen Ringen besteht,
die durch Radialbalken verbunden sind. Gitterscheibe zwei- oder
einschichtig. Porése Deckplatten fehlen. Bandzone bestachelt.”
(Kozur & Mostler 1972: 16).

EMENDED DIAGNOSIS. — “Skelett phacoidal, discoidal oder sub-
sphirisch mit abgeflachten Polen. Einschliefllich der groflen
sphirischen Markschale existieren 1-8 kugelige geschlossene
Schalen, die nur einen geringen Abstand voneinander aufweisen
sowie 2-10 periphere Reifenschalen (ebenfalls mit geringem ge-
genseitigen Abstand), welche die dufiere der geschlossenen Schale
wie ein dquatorialer Reifen umbhiillen, dessen Hohe zum Rand hin
abnimme. Alle Schalen sind gegittert und sie sind durch zahlreiche
radiale Stacheln verbunden, die von der Markschale ausstrahlen
und am Rand der duflersten Schale enden oder als dquatoriale
Radialstacheln iiberstehen. Die duflere Oberfliche erscheint im
Bereich der Reifenschalen meist spongids, weil hier die offenen,
sehr niedrigen Schalen und die verbindenden Radialstacheln zu
sehen sind und nicht die gegitterte Oberfliche der Schalen, wie
in den beiden Polregionen (offene Oberfliche der dufleren Zen-
tralschale, nicht von den unvollstindigen Reifenschalen bedeckt).
In Aquatorebene sind etwa 20 kurze, kriftige Radialstacheln
vorhanden. Hauptstacheln oder Arme treten nicht auf. Auf der
Oberfliche liegt exzentrisch ein aufgewolbtes Pylom-Sieb.” (Ko-
zur & Mostler 1989: 197).

EMENDED DIAGNOSIS (English translation by J. P. Caulet — Rad World
database). — “Shell phacoidal, discoidal, or subspherical, with flat-
tened poles. 1-8 spherical closed shells around a large medullary shell
formed at close distances. Additionally, 2-10 circular shells (also
with small intervals between these) enveloping the external closed
shell like an equatorial ring whose height decreases towards the rim.
All shells latticed and linked by numerous radial spines extending
from the medullary shell to the border of the external-most shell,
or protruding outside of it as equatorial radial spines. External sur-
face mostly spongy in the area of the equatorial ring, where the flat
shells and radial beams are visible, and latticed in both polar areas
where the surface of the central shell is not entirely covered by the
incomplete circular shells. Nearly 20 short and strong radial spines
in the equatorial plane. No main spines, or arms. An eccentrically
curved pylome on the surface.”

REMARKS

Kozur & Mostler (1989) emended their 1972 diagnosis of
this genus and synonymized it with Eostylodycta Ormiston &
Lane, 1976. Palaeoastrocyclia can, also be synonymized with
Palaeolithocyclia because both genera have the same structure:
arather large central sphere surrounded in the equatorial plane
by a test disposed in concentric layers with radial scructure.

Palaeolithocyclia Kozur & Mostler, 1972
sensu Kozur & Mostler (1989)

Palaeolithocyclia Kozur & Mostler, 1972: 17; 1989: 196.
Palacoastrocyclia Kozur & Mostler, 1972: 16; 1989: 197.
Eostylodictya Ormiston & Lane, 1976: 170.

Sphaerodiscus Won, 1983: 163.
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TYPE SPECIES. — Lithocyclia macrococcus Riist, 1892 (Riist 1892:
166, pl. 22, fig. 4).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Man-
gankiesel, Schaebenholz, Harz Mountains, Germany.

TAXON CODE. — 139.
STATUS. — Valid.

ORIGINAL DIAGNOSIS. — “Die spongidse bis fein gegitterte Schale
wird von einer dquatorialen Scheibe umgeben, die vier bis fiinf
regelmifig oder unregelmifig konzentrische Porenringe enthilt.
Aupenrand der Scheiben glatt oder hochstens fein gezihnelt. Keine
pordsen Deckplatten ausgebildet” (Kozur & Mostler 1972: 17).

EMENDED DIAGNOSIS. — “Eine grofie kuglige feinporige, schwammige
bis fast dichte Schale wird von einer dquatorialen Scheibe umge-
ben, die aus sehr niedrigen Schalenringen aufgebaut ist. Diese sind
durch dicht nebeneinander liegende nadelférmige Radialstacheln
miteinander verbunden, die von der Markschale ausstrahlen und
bis an den Auflenrand der Scheibe reichen oder hier geringfiigig
tiberstehen. In polarer Anordnung kénnen lingere Stacheln tiber-
stehen, die in kurze armihnliche Fortsitze eingeschlossen sind.”
(Kozur & Mostler 1989: 196).

EMENDED DIAGNOSIS (English translation by J.P Caulet RadWorld
database). — Large spherical shell, finely porous, spongy to nearly
compacted, and surrounded by an equatorial disc built by very narrow
shell rings. Rings linked by co-lateral spindle-shaped radial spines
originating from the medullary shell and extending out to the external
border of the disc, or slightly protruding above it. Longer spines may
extend in polar areas and be joined as short arm-like appendages.

Paramphibrachium Kozur & Mostler, 1978
sensu Kozur & Mostler (1989)

Paramphibrachium Kozur & Mostler, 1978: 143; 1989: 197.
Gedauia Won, 1983: 153.

TYPE SPECIES. — Amphymenium alienum Riist, 1892 (Riist 1892:
170, pl. 24, fig. 2).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian Man-
gankiesel, Schaebenholz, Harz Mountains, Germany.

TAXON CODE. — 140.
STATUS. — Valid.

ORIGINAL DIAGNOSIS. — “Zentrale Scheibe rundlich, z.T. asym-
metrisch, sehr grof§. Die zwei Arme sind verhiltnismiflig kurz.
Die Poren sind unregelmifiig verteilt oder andeutungsweise axial,
z.T. auch andeutungsweise knozentrisch angeordnet.” (Kozur &
Mostler 1978: 143).

EMENDED DIAGNOSIS. — “EinschliefSlich der Markschale sind zentral
1-3 kuglige Schalen in geringem gegenseitigen Abstand vorhanden.
Sie werden von 4-6 dicht aufeinander folgenden Reifenschalen umge-
ben, die nur im dquatorialen Bereich entwickelt sind. Am Rand der
Reifenschalen entspringen 2 gegeniiber liegende, selten auch 3 Arme,
die aus zahlreichen weiteren, dicht aufeinander folgenden perforierten
Reifenschalensegmenten bestehen. Alle Schalen, einschliefllich der
Reifenschalensegmente in den Armen sind durch dicht stehende radiale,
von der Markschale ausgehende nadelférmige Stacheln miteinander
verbunden. In den Armen kommen die radialen Elemente, die am
Auflenrand aussetzen, stirker zur Geltung als die konzentrischen. Alle
Schalen und Schalensegmente sind perforiert (gegittert) bis spongios (2
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erhaltungsbedingt). Durch den geschilderten Innenbau des Gehduses
ist der Mittelteil des Skeletts bikonvex, wihrend die Arme zylindrisch
bis abgeplattet zylindrisch mit rundlichem bis ovalem Querschnitt
sind.” (Kozur & Mostler 1989: 197).

EMENDED DIAGNOSIS (English translation by J. P Caulet — Rad-
World database — modified by Jérg Maletz). — Three to four cen-
tral spherical shells (including the medullary shell) distributed at
close intervals. Shells surrounded by 4-6 closely distributed annular
shells only developed in the equatorial area. On the sides of these
rings, 2 opposite, rarely 3 arms constituted by numerous secondary
segments of perforate annular shells. All shells, including the arm
segments, are linked by closely distributed radial spines, spindle-
shaped, originating from the medullary shell and joined altogether.
The radial structures that are missing on the external sides, become
more important on the arms than the concentric ones. All shells and
shell segments porous (latticed?) to spongy (state of preservation?).
Middle part of the shell convex, while the arms are cylindrical to
flattened cylindrical, with circular to oval cross-sections.

REMARKS

The reason for this synonymy is discussed under Gedauia
Won, 1983.

Sphaerodiscus Won, 1983

Sphaerodiscus Won, 1983: 163.

TYPE SPECIES. — Sphaerodiscus rota Won, 1983 (Won 1983: 163,
pl. 3, fig. 9, 10, 14, pl. 14, fig. 7, text-fig. 51, ).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Rheinischen Schiefergebirge, Germany.

TAXON CODE. — 141.

STATUS. — Junior synonym of Palaeolithocyclia Kozur & Mostler,
1972 (by Dumitrica in De Wever et al. 2001).

DIAGNOSIS. — “Das Skelett besteht aus einer zentralen, sphiroidalen
Schale und einem scheiben- bis ringférmigen peripheren Teil. Die
Zentralschale ist aus sehr dichtem Gitterwerk, die Peripheriescheibe
hingegen aus einem dreidimensionalen Quader-Geriist aufgebaut.
Zentralschale und Peripheriescheibe sind in der Aquatorebene mit-
tels Dornen verbunden. Radialstacheln kénnen vorhanden sein.”
(Won 1983: 163).

D1AGNOSIS (English translation by J. P. Caulet — RadWorld da-
tabase). — Test with a central, spherical shell, and a discoidal to
annular periphery. Dense central lattice shell, peripheral disc, of a
three-dimensional cube skeleton. Central shell connected to the
peripheral disc by spines in the equatorial plane. Radial spines
may be present.

REMARKS

The shape and structure of this genus are similar to those of
Palaeolithocyclia Kozur & Mostler, 1972.

Family PALAEOSCENIDIIDAE Riedel, 1967
Deflantrica Wakamatsu, Sugiyama & Furutani, 1990

Deﬂczntrim Wakamatsu, Sugiyama & Furutani, 1990: 167.
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TYPE SPECIES. — Parentactinia vetustum Furutani, 1983 (Furutani
1983: 108, pl. 21, fig. 4-5, pl. 22, fig. 4).

AGE AND LOCATION OF TYPE MATERIAL. — Lower or Middle Devonian,
G4 Formation, Mt. Yokokura, Kochi Prefecture, Shikoku, Japan.

TAXON CODE. — 142.
STATUS. — Valid.

D1aGNosIs. — “Palacoscenidiidae with single, incomplete spherical
lattice shell. The shell disposed under the basal spines, penetrated by
numerous pores various in shape and size, incomplete in its apical
part, never contains parts of the basal spines in it. Palaeoscenidium-
type spicule composed of four apical and four basal spines, a short
median bar, and tent-like lamellar shell connecting the proximal
parts of basal spines and median bar. Spinules sometimes present
on the spines.” (Wakamatsu ez 2. 1990: 167).

Fukujius Furutani, 1990

Fukujins Furutani, 1990: 46.

TYPE SPECIES. — Fukujius yamakoshii Furutani, 1990 (Furutani
1990: 47, pl. 9, fig. 4-5).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Paleozoic, Hon-
shu, Japan.

TAXON CODE. — 143.
STATUS. — Nomen dubium.

DIAGNOSIS. — “From each end of a short median bar six spines
arise. The contents of the spines are an apical spine, 3 lateral spines,
and 2 basal spines. The lateral spines are nearly horizontal or weakly
bent down.” (Furutani 1990: 46).

REMARKS

From the single figured specimen of the single species as-
signed to this genus it is not possible to clearly observe the
characteristics of the genus.

Goodbodium Furutani, 1990

Goodbodium Furutani, 1990: 43.

TYPE SPECIES. — Palacoscenidium flammatum Goodbody, 1986
(Goodbody 1986: 152, pl. 1, fig. 1-4).

AGE AND LOCATION OF TYPE MATERIAL. — Wenlockian, Silurian,
Cape Phillips Formation, Arctic Canada.

TAXON CODE. — 144.
STATUS. — Junior synonym of Palaeoscenidium Deflandre, 1953.

DIAGNOSIS. — “Basic spicule is composed of a short median bar
and 4 short apical spines and 4 long basal spines. One of the
apical spines often well developed in some species. Thin lamellae
more or less develop between neighboured basal spines at near
the proximal end of the basals. Spinules arise from the proximal
part of the basals and parallelly elongate each other on the sur-
face of the quadrangular pyramid edged by the 4 basal spines.
Spicules amalgamate to make a lamellae or net in some species.”
(Furutani 1990: 43).
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REMARKS

Amon ezal. (1995: 7) assigned the type species to Palaeoscenidium,
noting that the development of the spinules that form the net
varies with ontogeny and preservation. MacDonald (2004: 260)
argues that the validity of this genus is not based on the devel-
opment of the spinules, but on the stability and position of the
ray number (8). He offers an emendation to the diagnosis, but
it is not consistent with his discussion and, as a consequence, it
is not adopted herein. Despite the stability of the ray position,
the description overlaps with that of Palaeoscenidium, for which
reason the genus is treated as a junior synonym.

Holdsworthum Furutani, 1990

Holdsworthum Furutani, 1990: 44.

"TYPE SPECIES. — Holdsworthum japonicum Furutani, 1990 (Furutani
1990: 45, pl. 8, fig. 8-10, pl. 9, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Silurian or Lower
Devonian, Horizons O-2, -4, -7, Osobudani Valley, Fukuji area,
Gifu Prefecture, Japan.

TAXON CODE. — 145.
STATUS. — Valid.

DIAGNOSIS. — “Basic spicule is composed of a median bar, 4 or
3 basal spines, and 2 or more apical spines. Basal spines make a
conical net by the repetitions of bifurcation and the amalgamation
of the branches. In the proximal part of the net poreless or porous
lamellae develop. A laterally elongated spine may arise from a basal
spine. Other spinules may arise from basal spines to the outside of
the cone. One of the basal spines is sometimes dwarfish.” (Furutani

1990: 44).

Insolitignum MacDonald, 1999

Insolitignum MacDonald, 1999: 2053.

‘TYPE SPECIES. — Palacoephippium dissimile Goodbody, 1986 (Good-
body 1986: 140, pl. 3, fig. 10-12).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Llandovery to
lower Wenlock (Silurian), Cape Phillips Formation, Canadian Arctic.

TAXON CODE. — 146.

STATUS. — Valid.

DIAGNOSIS. — “Six rays, three from each end of median bar; two
rays in apical position, three in basal position, one ray (principal

ray) in variable position; principal ray may bear microspinules; other
rays variably ornamented.” (MacDonald 1999: 2053).

Pactarentinia Furutani, 1983

Pactarentinia Furutani, 1983: 109.

TYPE SPECIES. — Pactarentinia holdsworthi Furutani, 1983 (Furutani
1983: 109, pl. 22, fig. 5-6, pl. 23, fig. 1-6).

AGE AND LOCATION OF TYPE MATERIAL. — Lower or Middle Devonian,
G4 Formation, Mt. Yokokura, Kochi Prefecture, Shikoku, Japan.
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TAXON CODE. — 147.
STATUS. — Valid.

DIAGNOSIS. — “Palacoscenidiinae with single spherical lattice shell
and rod- or needle-like spines. A part of each basal spine covered
by the shell. The median bar is situated above the shell.” (Furutani
1983: 109).

Palacodecaradium Goodbody, 1986

Palacodecaradium Goodbody, 1986: 136.
Palaeotripus Goodbody, 1986: 152.

‘TYPE SPECIES. — Palacodecaradium umbelliforme Goodbody, 1986
(Goodbody 1986: 136, pl. 3, fig. 5-9).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Llandovery to
lower Wenlock (Silurian), Cape Phillips Formation, Canadian Arctic.

STATUS. — Valid.
TAXON CODE. — 148.

DI1AGNOSIS. — “Spicular radiolarian skeleton consisting of two api-
cal rays, four basal rays and four rays in an attitude between apical

and basal.” (Goodbody 1986: 136).

Palacoephippinm Goodbody, 1986
sensu MacDonald (2004)

Palacoephippinm Goodbody, 1986: 138. — MacDonald 2004: 270.
Palaeotrifidus Renz, 1990: 374 (n. syn.)

"TYPE SPECIES. — Palaeoephippium bifurcum Goodbody, 1986 (Good-
body 1986: 139, pl. 4, fig. 1-4).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Wenlock to
lower Ludlow (Silurian), Cape Phillips Formation, Canadian Arctic.

TAXON CODE. — 149.
STATUS. — Valid.

DIAGNOSIS. — “Six-rayed radiolarian skeleton. One apical ray, two
basal rays arising from each end of bar center. Spinulation or branch-
ing may occur on rays; spinules from adjacent rays not fusing to
form cohesive shell structures” (Goodbody 1986: 138).

REMARKS

MacDonald (2004) proposes an emendation to this ge-
nus after observing that the position of the rays may vary
between basal, apical, and intermediate positions. His
Emended diagnosis, “At least six rays; basal rays branch
once or repeatedly; apical rays branched or unbranched”
(MacDonald 2004: 270) maintains the number of rays, but
notes the varied position of one of the rays. The number
of apical rays is not specified but is either 2 or 3, depend-
ing on the variable ray position, so that the total number
of rays adds up to 6. MacDonald (2004) does not specify
branching of basal rays, but this is an important distinction
between this genus and Palacoscenidium Deflandre 1953,
which has straight basal rays.
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Palaeopyramidium Goodbody, 1986

Palacopyramidium Goodbody, 1986: 147.

TYPE SPECIES. — Palacopyramidium spinosum Goodbody, 1986
(Goodbody 1986: 148, pl. 2, fig. 5-8).

AGE AND LOCATION OF TYPE MATERIAL. — Uppermost Llandovery to
middle Wenlock (Silurian), Cape Phillips Formation, Canadian Arctic.

TAXON CODE. — 150.
STATUS. — Valid.

DI1AGNOSIS. — “Five-rayed radiolarian skeleton. One apical ray
and four basal rays arising from a point center. Basal rays regu-
larly arranged to form a pyramid. Apical ray erect.” (Goodbody
1986: 147).

Palacoscenidium Deflandre, 1953 sensu Furutani, 1983

Palaeoscenidium Deflandre, 1953: 408. — Furutani 1983: 107.
Goodbodium Furutani, 1990: 43.

TYPE SPECIES. — Palacoscenidium cladophorum Deflandre, 1953
(Deflandre 1953: 408, fig. 308).

AGE AND LOCATION OF TYPE MATERIAL. — Visean (Carboniferous),
Cabriéres, Montagne Noire, France.

TAXON CODE. — 151.
STATUS. — Valid.

DIAGNOSIS. — “En forme de tente & 4 arétes prolongées par de
solides cornes épineuses, tient des Plectoidae par son squelette
important, mais 'existence d’'une coque bien individualisée en ferait
un Cyrtoidea (Monocyrtida) si cette coque était treillissée ou per-
forée mais non mince, membraneuse, comme elle 'est en réalité.”

(Deflandre 1953: 408).

Di1aGNosis (English translation by Taniel Danelian). — “In the
form of a tent with four ridges extending to robust thorny horns,
has affinities with the Plectoidae by its extensive skeleton, but the
existence of a distinct shell suggests a Cyrtoidea (Monocyrtida) if
this shell was latticed or perforated, but not thin, membranous, as
it really is.”

REMARKS

There have been several proposed emendations to Deflandre’s
brief description of this genus (Furutani 1983; Goodbody
1986; MacDonald 2004). Furutani (1983: 106, 107), in
his revisions to the family Palacoscenidiidae Riedel, 1967,
notes that most of the palacoscenids from his material
have four basal spines, and in his proposed diagnosis of
Palaeoscenidium, the shell is tent-like, and the basal spines
are straight and do not form rings. The number of apical
spines is 1-4, as with the Palacoscenidiinae Riedel, 1967.
In following Furutani’s emendations, this genus would en-
compass Goodbodium Furutani, 1990 (see remarks under
Goodbodium), but excludes many of the other Paleozoic
genera that differ in the number of basal rays and in pos-
sessing bifurcations of these rays.
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Palacothalomnus Deflandre, 1973

Palaeothalomnus Deflandre, 1973b: 497; 1973a: 290 (nomen nudum).

TYPE SPECIES. — Palaeothalomnus antiquus Deflandre, 1973 (Def-
landre 1973a: 290, pl. 1, fig. 1-2).

AGE AND LOCATION OF TYPE MATERIAL. — Visean (Lower Carbon-
iferous), Cabriéres, Hérault, Montagne Noire, France.

TAXON CODE. — 152.
STATUS. — Valid.

DIAGNOSIS. — “Spicule siliceux & n branches cylindriques issues
d’un point central; chaque branche ou actine porte un verticille
irrégulier d’épines assez longues et variées, ou parfois un bouquet

de cornes.” (Deflandre 1973b: 497).

DiagNosis (English translation by J. P. Caulet — RadWorld data-
base). — “Siliceous spicule with cylindrical branches arising from
a central point; each branch bears a vertical of irregular spines, long
and various, or sometimes a bunch of spinules.”

REMARKS

Personal observations made by the coauthor (Dumitrica) of
Deflandre’s material indicate that this genus should be placed
in the family Paleoscenidiidae. The spicule has a very short
median bar. From one end of MB radiate 4 spines of which
2 are long and equal, one is shorter and obliquely upward
directed, and one short also, simple, obliquely downward.
From the other end radiate two long spines equal with the
long spines from the opposite end, and, it seems, a short spine
below. All spines except the two short spines downwardly
directed bear a bunch of spinules.

Palaeotrifidus Renz, 1990

Palacotrifidus Renz, 1990: 374 (n. syn.)

TYPE SPECIES. — Palacotrifidus ballator Renz, 1990 (Renz 1990:
374, pl. 3, fig. 4, 6, 8-10).

AGE AND LOCATION OF TYPE MATERIAL. — Katian, Upper Ordovi-
cian, Nevada.

TAXON CODE. — 153.

STATUS. — Junior synonym of Palacophippium Goodbody, 1986
(herein).

Di1aGNoOsIS. — “Two strong equal apical spines radiate at less than
right angles to each other from a very short central bar or point. Three
similarly strong but longer basal spines radiate at equal angles below
the bar, sometimes bifurcating distally. Secondary spines present on
occasion show different forms of multiple branching, sometimes
meeting and forming an encircling girdle.” (Renz 1990: 374).

REMARKS

This genus fits with the description of Palaeophippium Good-
body, 1986, as it overlaps in both the position and number
of rays, as well as the branching of the basal rays. Noble &
Webby (2009: 555) indicated that the type species of this
genus showed large variation, including instability of the
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position of the rays between apical, basal, and intermediate
positions, and synonymized the type species, Palaeotrifidus
ballaror, with Palaeoephippium octaramosum (each of which
had previously been assigned different genera based on the
position of the rays).

Palaeotripus Goodbody, 1986

Palacotripus Goodbody, 1986: 152.

TYPE SPECIES. — Palaeotripus nudus Goodbody, 1986 (Goodbody
1986: 154, pl. 1, fig. 8).

AGE AND LOCATION OF TYPE MATERIAL. — Wenlockian, Silurian,
Cape Phillips Formation, Arctic Canada.

TAXON CODE. — 154.

STATUS. — Junior synonym of Palacodecaradium Goodbody, 1986
(by MacDonald 2004).

DIAGNOSIS. — “Six rays arising from point to bar center, these clearly
distinguishable into three apical and three basal rays. Apical rays

»

usually noticeably shorter than basal rays.” (Goodbody 1986: 152).

REMARKS

MacDonald (2004: 268) synonymizes the type species, Pal-
acotripus nudus Goodbody, 1986, with Palaeodecaradium
apertum Goodbody, 1986, noting that the designation of a
fixed number of apical and basal rays is arbitrary, and forces
some intraspecific variation to be regarded as a genus level
distinction. Other species of Palacotripus have also been syn-
onymized with otherwise identical species artificially split
into separate genera because of differences in ray position and
number (i.e., P monospinosus Goodbody, 1986 by MacDon-
ald [2004: 271]; P, sextabranchiatus Renz, 1990 by Noble &
Webby [2009: 555]).

Palaeoumbraculum Amon, Braun & Ivanov, 1995

Palaeoumbraculum Amon, Braun & Ivanov, 1995: 8.

TYPE SPECIES. — Palacoumbraculum expandum Amon, Braun &
Ivanov, 1995 (Amon ez al. 1995: 8, pl. 2, fig. 1, text-fig. 12a).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Silurian, South-
ern Urals.

TAXON CODE. — 155.

STATUS. — Junior synonym of Praesaturnalis Li, 1994 (Dumitrica
in De Wever et al. 2001).

DIAGNOSIS. — “A new genus geometrically similar to Paleodecara-
dium Goodbody, 1986, but differing from this genus in that the
basal rods are arranged in one plane like the ribs of an umbrella.”
(Amon ez al. 1995: 8).

REMARKS

In De Wever ez al. (2001) the genus was considered a junior
synonym of Praesaturnalis Li, 1994 and included in the fam-
ily Secuicollactidae.
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Praesaturnalis Li, 1994

Praesaturnalis Li, 1994: 269.
Palaecoumbraculum Amon, Braun & Ivanov, 1995: 8.

TYPE SPECIES. — Praesaturnalis septemistellatus Li, 1994 (Li 1994:
269, pl. I, fig. 15, pl. 11, fig. 11).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Silurian, Keer-
hada, Xinjiang western China.

TAXON CODE. — 156.

STATUS. — Valid.

REMARKS

Dumitrica et 2/. (2000) considered Li’s Praesaturnalis to be
a fragment of a Secuicollacta, However Tetard et al. (2015),
examining well preserved examples from the Silurian Arctic
argue that Palaeoumbraculum is not a fragment, and by exten-
sion Praesaturnalis is unlikely a to be a fragment and should
be considered valid.

Procyrtis Li, 1995

Procyrtis Li, 1995: 336.
‘TYPE SPECIES. — Procyrtis rustii Li, 1995 (Li 1995: 336, pl. 1, fig. 17).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Ordovician,
Darriwilian, Qilian Mountains, China.

TAXON CODE. — 157.
STATUS. — Valid.

DIAGNOSIS. — “Test is campanulate or subspindle in outline, network
shell, with horn or without. Aperture is open and is not structure
of skeleton frame, with four feet. Feet is longer than high of shell
as well as three time and feet is fork.” (Li 1995: 336).

Tetraedroclathrum Deflandre, 1960

Tetraedroclathrum Deflandre, 1960: 216.

TYPE SPECIES. — Tetraedroclathrum cabrierense Deflandre, 1960
(Deflandre 1960: 216, pl. 1, fig. 22 [nomen nudum]).

AGE AND LOCATION OF TYPE MATERIAL. — Visean (Carboniferous),
Cabriéres, Montagne Noire, France.

TAXON CODE. — 158.
STATUS. — Nomen nudum.

D1aGNosis. — None given.

REMARKS
See description of Zetrentactinia Foreman, 1963.

Tlecerina Furutani, 1983

Tlecerina Furutani, 1983: 110.
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TYPE SPECIES. — Tlecerina horrida Furutani, 1983 (Furutani 1983:
110, pl. 23, fig. 7, pl. 24, fig. 1-3, pl. 25, fig. 1-3).

AGE AND LOCATION OF TYPE MATERIAL, — Lower or Middle Devonian,
G4 Formation, Mt. Yokokura, Kochi Prefecture, Shikoku, Japan.

TAXON CODE. — 159.
STATUS. — Valid.

DI1AGNOSIS. — “Palacoscenidiinae containing the spicule in single
spherical lattice shell with six to eight, commonly bladed, main
spines connecting with rays of the spicule. The principal apical spine
is distinct and bladed.” (Furutani 1983: 110).

Family PYLENTONEMIDAE Deflandre, 1963

Pylentonema Deflandre, 1963
sensu Holdsworth, Jones & Allison (1978)

Pylentonema Deflandre, 1963: 3981. — Holdsworth ez al. 1978: 784.

TYPE SPECIES. — Acanthopyle antiqua Deflandre, 1960 (Deflandre
1960: 216, pl. 1, fig. 14 [nomen nudum]); Deflandre 1963: 3981, fig. 1.

AGE AND LOCATION OF TYPE MATERIAL. — Visean (Carboniferous),
Cabriéres, Montagne Noire, France.

TAXON CODE. — 160.
STATUS. — Valid.

ORIGINAL DIAGNOSIS. — “Réunissant les caractéres externes d’une
coque de Nassellaire-Cyrtellaire (cephalis cornu, ouverture avec
podome) aux caractéres internes d’'un Sphaerellaire-Périaxoplastidié
(systeme fibrillaire rayonnant)” (Deflandre 1963: 3981).

DIAGNOSIS. — “Pylentonemidae with outer shell spherical, pores
numerous, closely spaced, simple; pylome circular, surrounded by well-
developed, but very shallow, circular, unornamented rim. Pylome net
(sensu Holdsworth 1973) absent. Pylome rim connecting with one or
more of three tricostulate main spines disposed around and adjacent
to pylome. Four other tricostulate spines present, none of which ap-
proximates to an “apical” spine. Inner spicular system of seven rays
arising from the ends of short median bar, each ray connecting with
a main spine, the bar and proximal ends of rays sometimes enclosed
by small, spherical, inner lattice.” (Holdsworth ez al. 1978: 784).

Polyentactinia Foreman, 1963 sensu Seo & Won (2009)

Polyentactinia Foreman, 1963: 281. — Seo & Won 2009: 66.

‘TYPE SPECIES. — Polyentactinia craticulata Foreman, 1963 (Foreman
1963: 281, pl. 5, fig. 3a-b, pl. 9, fig. 5a-b).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Huron
member, Ohio Shale, USA.

TAXON CODE. — 161.

StaTUs. — Valid.

DIAGNOSIS. — “A lattice-shell with angular meshes encloses a double
spicule with six or more than six rays. This genus differs from Stig-
mosphaera Haeckel (1887: 68) in that the radial rays do not originate

from a central point, but rather from an eccentric median bar. Riist
(1892: 135) used the name Stigmosphaera for a species with six rays
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originating from a central point, a second species in which eight or
more rays originate from a central point, and a third in which the
rays originate from each end of an eccentric median bar. It scems de-
sirable, however, to restrict the name Stigmosphaera o species falling
within Haeckel’s original generic definition.” (Foreman 1963: 281).

EMENDED DIAGNOSIS. — “A very thin, layered, spongy shell with
latticed base opened by a large pylome that has a rounded rim. An
internal spicule consisting of seven rays and one thorn-like, very
short remnant ray directed to the opening of the pylome.” (Seo &
Won 2009: 66).

REMARKS

Seo & Won (2009), upon re-examining material from Fore-
man’s locality in Ohio Shale, revised the genus based on their
observation that the type species belonged in the Pylenton-
emidae and was quite different from all of the other taxa as-
signed to this genus. Consequently, Polyentactinia, which had
become something of a “garbage can” taxon, is now a mono-
typic genus and the remaining species have been reassigned
to various genera in the Entactiniidae & Archacospicularia.

Quadrapesus Cheng, 1986

Quadrapesus Cheng, 1986: 121.

TYPE SPECIES. — Quadrapesus dumitricai Cheng, 1986 (Cheng 1986:
121, pl. 2, fig. 11, 15, 23).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Famennian

(Upper Devonian), Woodford Formation, Ouachita Mountains,
Oklahoma, USA.

TAXON CODE. — 162.
STATUS. — Valid.

DIAGNOSIS. — “Test as with family but lacking an apical horn.
Cephalis small, spherical with a basal aperture, encased within a
large, spherical, cortical shell-like thorax; possessing a thin wall
with delicate, irregular polygonal pore frames and connected by
seven triradiate (axial section) primary radial beams to thorax.
Thorax spherical with a large, circular basal aperture (pylome)
with narrow, slightly elevated pylome rim. Single layer of latticed
meshwork with irregular polygonal pore frames. Seven triradiate
spines distributed on thorax surface: three on the upper hemi-
sphere; four divergent and slightly curved feet evenly distributed
surrounding the pylome margin. No cephalic skeletal elements
observed.” (Cheng 1986: 121).

Family TETRENTACTINIIDAE Kozur & Mostler, 1979
Tribe TETRENTACTINIINI

Ellipsostigma Hinde, 1899

Ellipsostigma Hinde, 1899a: 51.

TYPE SPECIES. — Ellipsostigma australe Hinde, 1899 (Hinde 1899a:
51, pl. 9, fig. 5).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Devonian (Give-
tian), Yarrimie Formation, New South Wales, Australia.

TAXON CODE. — 163.
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STATUS. — Nomen dubium (by Aitchison & Stratford 1997).

DIAGNOSIS. — “The test is a simple latticed ellipsoid, with four radial
spines, which proceed from a central spot or a short bar in the centre
of the test. Secondary spines are also present.” (Hinde 1899a: 51).

Multisphaera Nazarov & Afanasieva in Afanasieva, 2000
sensu Dumitrica (2011)

Multisphaera Nazarov & Afanasieva in Afanasieva, 2000c: 75. —
Dumitrica 2011: 208.

‘TYPE SPECIES. — Multisphaera impersepta Nazarov & Afanasieva in
Afanasieva, 2000 (Nazarov & Afanasieva iz Afanasieva 2000c: 75,
pl. 81, fig. 7-10).

AGE AND LOCATION OF TYPE MATERIAL. — Permian, Urals, Russia.
TAXON CODE. — 164.
STATUS. — Valid.

DIAGNOSIS. — “PakoBuna cpepuyecKas ¢ YeTBIPbMs HOPUCTHIMU
obonroukamu. BHyTpeHHNUIT KapKac IPEACTABACH, I10-BHAUMOMY,
MHOTOAYY€BOH CITUKYAOH, TPOAOAXKEHUEM AYY€i KOTOPOH ABASIOTCA
MHorouncaennsie (6oaee 24) Tpexrpannbie ocHosHble urabl . (Naz-
arov & Afanasieva iz Afanasieva 2000c: 75).

D1AGNOSIS (English translation by P. Dumitrica). — “Test spherical
with four porous shells. Innermost skeleton represented, it seems,
by a multirayed spicule, whose prolongations result in numerous
(more than 24) three-bladed main spines.”

EMENDED DIAGNOSIS. — “Large spherical latticed test originating
from an eccentric four-rayed spicule and consisting of a double
“medullary shell”, a single cortical shell, and one or two intermedi-
ary shells. Spicule with a very short, almost invisible median bar
and four spines in tetrahedral position. Inside the microsphere rays
of the spicule are thick and rod-shaped, while they are three-bladed
outside of it. Shells concentric and interconnected by the four pri-
mary spines and by a large number of secondary spines originating
from the first and especially in the second medullary shell.” (Du-
mitrica 2011: 208).

Somphoentactinia Nazarov, 1975

Somphoentactinia Nazarov, 1975b: 92; 1975a: 40 (nomen nudum)

‘TYPE SPECIES. — Tetrentactinia somphozona Foreman, 1963 (Fore-
man 1963: 283, pl. 7, fig. 6a-b).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Huron
member, Ohio Shale, USA.

TAXON CODE. — 165.
STATUS. — Junior synonym of Zetrentactinia (by Won 1997b: table 2).

DIAGNOSIS. — “Brensist 060A04Ka ryGuaTasi, BHyTPEHHsIS — PELICT-
Yarast, 3aKAIOYAIONIAs MHOTOAYYEBYIO CIIUKYAY. BHyTpersis o6oaouka
MO>KET AN60 PacIoAararbcst Ha HEKOTOPOM PacCTOSIHHH OT I'y6uaToro
caost, anbo conpukacarsest ¢ HuM . (Nazarov 1975b: 92).

D1aGNosIs (English translation of Nazarov [1975b] by E. Roden —in
the rad database microfiche collection of Bill Riedel). — The outer
shell is spongy, the inner one is latticed and includes a multi-rayed
spicule. The inner shell might either lie at a certain distance from
the spongy layer or be adjacent to it.
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Spongentactinella Nazarov, 1975

Spongentactinella Nazarov, 1975b: 91.

TYPE SPECIES. — Tetrentactinia veles Foreman, 1963 (Foreman 1963:
283, pl. 7, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Late Devonian, Carbo-
naceous concretion Milan 4, Huron member, Ohio Shale, Northern

Ohio, USA.
TAXON CODE. — 166.

STATUS. — Junior synonym of Zeétrentactinia Foreman, 1963 (by
Won 1997a: 340).

DIAGNOSIS. — “Bremsist 060A04Ka pakOBHHBI TyGUaTast, 3aKAIOYAIOIIAs
BHYTPH MHOTOAYYEBYIO CIIHKYITy, KOTOPas 3aHMUMACT LICHTPAABHOE
Aunb60 axcienTpuynoe noaoxenue.” (Nazarov 1975b: 91).

Di1aGNosIS (English translation of Nazarov [1975b] by E. Roden —
in the rad database microfiche collection of Bill Riedel). — “Cortical
shell spongy, including a multi-rayed internal spicule with a central
to slightly eccentric position.”

Tetrentactinia Foreman, 1963
sensu Maletz (2011b)

Tetrentactinia Foreman, 1963: 282. — Maletz 2011b: 387.
Somphoentactinia Nazarov, 1975b: 92.
Spongentactinella Nazarov, 1975b: 91.

‘TYPE SPECIES. — Tetrentactinia barysphaera Foreman, 1963 (Fore-
man 1963: 282, pl. 7, fig. 9).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Huron
member, Ohio Shale, USA.

TAXON CODE. — 167.
STATUS. — Valid.

DESCRIPTION. — “Internal spicule with four rays originating in
a point and arranged like the axes of a tetrahedron (tetrahedral
spicule), around which is developed a complete or incomplete
spherical or subspherical shell, frequently spongy and frequently
with secondary spines. The point of union of the rays of the spicule
is generally eccentric. The external spines of many of the species
are partly or wholly spongy, and this tendency is used as a basis
for the inclusion in this genus of a few forms in which the nature
of the internal spicule could not be determined. The tetrahedral
spicule is the principal distinguishing character of this genus. The
only described genus with which Zetrentactinia may be compa-
rable is Ellipsostigma Hinde (1899a, p. 51). The ellipsoidal form
of the shell of that monotypic genus may not be sufficient basis
for a generic distinction, but the median bar in Hinde’s figured
specimen does seem to represent a significant difference, and leads
one to suspect that the spicule may in fact have had at least six
rays. The undescribed genus Zetraedroclathrum Deflandre (1960,
p. 216, pl. 1) may be similar to or identical with Zezrentactinia.”
(Foreman 1963: 282).

REMARKS

Maletz (2011b) published a detailed discussion on Zetren-
tactinia Foreman, 1963, which he placed in the Spongen-
tactiniidae Nazarov, 1975 and provided the revised genus

458

diagnosis “Spherical radiolarian with a point-centered,
four-rayed spicule and a double-layered shell with a loosely
hexagonal mesh structure; a layered and radial three-di-
mensional meshwork of bars and rays may be present on its
surface, forming a ‘spongy’ mesh; four massive main spines
formed from thin round rays as extensions of the spicular
rays, surrounded by a relatively dense, fairly regular, radi-
ally and concentrically developed meshwork of beams and
bars.” (Maletz 2011b: 387).

Triaenosphaera Deflandre, 1973

Triaenosphaera Deflandre, 1973c: 1150; 1960: 216 (nomen nudum).
Triaenoentactinosphaera Wang, 1997: 155.

‘TYPE SPECIES. — Triaenosphaera sicarius Deflandre, 1973 (Deflandre
1960: 216, pl. 1, fig. 10 [nomen nudum]; 1973c: 1150, pl. 2, fig. 3-4).

AGE AND LOCATION OF TYPE MATERIAL. — Visean (Carboniferous),
Cabriéres, Montagne Noire, France.

TAXON CODE. — 168.
STATUS. — Valid.

D1aGNosIs. — “Coque sphérique perforée munie de quatre cornes
multicostulées, disposées selon les axes d’un tétra¢dre” (Deflandre

1973c: 1150).

DiaGNosis (English translation by Taniel Danelian). — “Spherical
perforated shell bearing four multicostate spines, distributed along
the four axes of a tetrahedron.”

REMARKS

“The type species, considered initially as consisting exclusively
of a latticed cortical shell with four three-bladed and tetra-
hedrally placed spines, was found later by Won (1998, pl. 7,
fig. 15) to bear an internal shell connected to the cortical one
by four tetrahedrally placed rays aligned with the external
spines. Unfortunately, this internal shell is rather poorly pre-
served in the specimen she illustrated, and the magnification
of the figure is also too small not only to know the detailed
morphology of this shell but also to see the possible remains
of a supposed tetrahedral initial spicule. If such a spicule ex-
isted in this species, it should have been very thin, fibrillar. If
not, the genus should be assigned to the order Spumellaria.”
(Dumitrica 2011: 210).

Triaenoentactinosphaera Wang, 1997

Triaenoentactinosphaera Wang, 1997: 155.

‘TYPE SPECIES. — Triaenoentactinosphaera regularia Wang, 1997
(Wang 1997: 156, pl. 4, fig. 8, 10-12, pl. 5, fig. 20, 21).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Fa-
mennian, NW China.

TAXON CODE. — 169.

STATUS. — Junior synonym of Triaenosphaera Deflandre, 1973 (by
Won 1998).
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DIAGNOSIS. — “Two spherical lattice-shells with four three-bladed

main spines; medullary shell with four radial beams to join the main
spines of outer shell.” (Wang 1997: 155).

REMARKS
This falls within the morphology of Triaenosphaera Deflandre,
1973 and is treated as a junior synonym.

Order LATENTIFISTULARIA
Caridroit, De Wever & Dumitrica, 1999

Family CAULETELLIDAE
Caridroit, De Wever & Dumitrica, 1999
Cauletellidae Caridroit, De Wever & Dumitrica, 1999: 604.
Deflandrellidae De Wever & Caridroit, 1984: 98.

Kimagioridae Sugiyama, 2000: 227.

REMARKS

See Nestell & Nestell (2010: 36-38), for a summary of the history
of the family and genus level taxonomy of genera in Cauletellidae.
Herein, we not only include the same taxa as Nestell & Nestell,
but also include Ishigaum and Pseudotormentus in this family,
which they place in the Ishigaidae Kozur & Mostler, 1989.

Cauletella Caridroit, De Wever & Dumitrica, 1999

Cauletella Caridroit, De Wever & Dumitrica, 1999: 608.
Deflandrella De Wever & Caridroit, 1984: 99.
Kimagior Sugiyama, 2000: 228.

TYPE SPECIES. — Deflandrella manica De Wever & Caridroit, 1984
(De Wever & Caridroit 1984: 99, pl. 1, fig. 1-7).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Kami-
gori belt, SW Japan.

TAXON CODE. — 170.
STATUS. — Valid.

D1AGNOsIS. — “Cauletellidae dont 'ensemble de la coque externe
est lamelleuse et peu perforée. Les bras se terminent généralement
par une petite épine triangulaire, centrale pour un bras, et latérale
externe pour les deux autres bras (en vue de face), ce qui définit un
plan de symétrie bilatéral, perpendiculaire au plan formé par les
bras.” (Caridroit et al. 1999: 608).

DI1AGNOSIS (English translation by Taniel Danelian). — “Cauletelli-
dae with a completely lamellar shell with few pores. The arms are
ended by a small triangular spine, central for one arm and lateral for

the other two that creates a bilateral symmetry plan perpendicular
to the plane formed by the arms”.

Deflandrella De Wever & Caridroit, 1984

Deflandrella De Wever & Caridroit, 1984: 99.
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"TYPE SPECIES. — Deflandrella manica De Wever & Caridroit (mono-
typy; De Wever & Caridroit 1984: 99, pl. 1, fig. 1-7).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Kami-
gori Belt, SW Japan.

TAXON CODE. — 171.
StATUS. — Homonym (by Caridroit ez al. 1999).

D1aGNOSIS. — “Deflandrellidae 4 3 tubes coplanaires. La position
des spicules internes permet la distinction d’un plan de symétrie
bilatéral perpendiculaire au plan des bras. Dans ce dernier, I'une
des épines émerge du milieu du tube (elle appartient au plan de
symétrie bilatérale), les deux autres émergent du bord du tube (du
c6té le plus éloigné du plan de symétrie). La paroi de la coque est
lisse et imperforée ou presque. La structure interne est particulari-
sée par des cloisons transverses réparties réguli¢rement le long des
tubes. Les chambres (ou segments) ainsi délimitées communiquent
entre elles par une ou deux petites perforations des cloisons.” (De

Wever & Caridroit 1984: 99).

DiaGNosis (English translation by J. P. Caulet — RadWorld data-
base). — “Deflandrellidae with 3 co-planar tubes. The distribu-
tion pattern of the internal spines permits to distinguish a plane
of bilateral symmetry that is perpendicular to the plane of arms.
In this plane, one of the spines outgrows from the middle of the
tube (it pertains to the plane of bilateral symmetry), the others
outgrow from the rim of the tube (on the farther side to the plane
of symmetry). Shell wall smooth and almost not perforate. Internal
structure segmented by transversal septa regularly distributed inside
the tubes. Chambers (or segments) communicating through one or
two small pores in the septa.”

REMARKS

Cauletella is the replacement name because Deflandrella is
a junior homonym of the modern plagiacanthid nassellar-
ian Deflandrella Loeblich & Tappan, 1961. See remarks by
Caridroit er al. (1999).

Foremanhelena De Wever & Caridroit, 1984

Foremanbelena De Wever & Caridroit, 1984: 104.

‘TYPE SPECIES. — Foremanbelena triangula De Wever & Caridroit,
1984 (De Wever & Caridroit 1984: 106, pl. 2, fig. 10-18).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Kami-
gori belt, SW Japan.

TAXON CODE. — 172.
STATUS. — Valid.

DIAGNOSIS. — “Forme a trois bras coplanaires creux pourvus d’'un
tissu spongieux distal qui connecte les bras entre eux, formant ainsi
une couronne spongieuse. Une petite épine garnit leur extrémité
distale. La sphere centrale et la partie proximale des bras sont imper-
forées.” (De Wever & Caridroit 1984: 104).

D1AGNOsIS (English translation by Taniel Danelian). — “Formed
of three hollow coplanar arms with a distal spongy tissue that con-
nects the arms together, forming thus a spongy crown. A small spine
garnishes their distal extremity. The central sphere and the proximal
part of the arms are imperforate.”
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Ishigaum De Wever & Caridroit, 1984

Ishigaum De Wever & Caridroit, 1984: 99.

‘TYPE SPECIES. — Ishigaum trifustis De Wever & Caridroit, 1984 (De
Wever & Caridroit 1984: 99, pl. 1, fig. 10-13, 16).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Kami-
gori belt, SW Japan.

TAXON CODE. — 173.
STATUS. — Valid.

DIAGNOSIS. — “Formes a trois rayons coplanaires, nus, creux.
Imperforés proximalement, ces tubes présentent des pores, étirés,
de plus en plus nombreux distalement. Prés de I'extrémité distale,
un réseau spongieux se développe. Généralement, les bras tubulaires
portent une épine distale et sont disposés 4 120° 'un de l'autre.”
(De Wever & Caridroit 1984: 99).

DiaGNosis (English translation by J. P. Caulet — RadWorld
database). — “Shells with three coplanar smooth hollow radii.
Proximally imperforate, these radii have elongated pores, more
abundant on distal parts. Towards the distal ends, a spongy mesh-
work. Tubular radii generally with a distal spine and distributed

o »

at angles of 120°.

Kimagior Sugiyama, 2000

Kimagior Sugiyama, 2000: 228.

TYPE SPECIES. — Deflandrella manica De Wever & Caridroit, 1984
(De Wever & Caridroit 1984: 99, pl. 1, fig. 1-7).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Kami-
gori Belt, SW Japan.

TAXON CODE. — 174.

STATUS. — Junior synonym of Cauletella Caridroit, De Wever &
Dumitrica, 1999.

DIAGNOSIS. — See Deflandrella.

REMARKS

This is a replacement name proposed by Sugiyama (2000)
for the homonym Deflandyrella De Wever & Caridroit, 1984,
however a replacement name had already been proposed the
year before Cauletella by Caridroit et al. (1999).

Praedeflandrella Kozur & Mostler, 1989

Praedeflandrella Kozur & Mostler, 1989: 211.

"TYPE SPECIES. — Latentifistula neotenica Nazarov & Ormiston, 1985
(Nazarov & Ormiston 1985: 33, pl. 3, fig. 11, text-fig. 8).

AGE AND LOCATION OF TYPE MATERIAL. — Artinskian (Lower Per-
mian), Don village, Ural River, Southern Urals, Russia.

TAXON CODE. — 175.
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STATUS. — Valid.

DI1AGNOSIS. — “Mit den Familienmerkmalen. Arme sehr schlank.
Zentralfeld und proximaler Abschnitt der Arme unperforiert, sonst
meist perforiert, selten unperforiert. Keine Kammerung der Arme
durch Querwinde.” (Kozur & Mostler 1989: 211).

D1AGNOsIS (English translation by J. P. Caulet — RadWorld data-
base). — “With the characteristics of the family [Deflandrellidae
De Wever & Caridroit, 1984, renamed Cauletellidae by Caridroit
et al. (1999: 606)]. Arms very slender. Central area and proximal
parts of the arms imperforate, other parts often perforate, rarely
imperforate. No transversal walls in arms.”

REMARKS
Nestell & Nestell (2010: 38) consider this a separate genus
from Shangella Feng in Feng, He, Zhang & Gu, 2006, and

we maintain it as a valid genus based on their arguments.

Pseudotormentus De Wever & Caridroit, 1984

Pseudotormentus De Wever & Caridroit, 1984: 101.

‘TYPE SPECIES. — Pseudotormentus kamigoriensis De Wever & Cari-
droit, 1984 (De Wever & Caridroit 1984: 101, pl. 2, fig. 1-7).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Kami-
gori belt, SW Japan.

TAXON CODE. — 176.
STATUS. — Valid.

DIAGNOSIS. — “Latentifistulidae & trois bras tubulaires coplanaires.
Distalement, ceux-ci sont entourés d’un réseau fait de 6-8 poutres
longitudinales et de trabécules transverses qui les joignent. Le réseau
évoque fortement celui des Hagiastridae. “ (De Wever & Caridroit
1984: 101).

DIAGNOSIS (English translation by J. P Caulet— Rad World database). —
Latentifistulidae with three coplanar tubular arms. Distal ends of arms
surrounded by a meshwork of 6-8 longitudinal beams and transverse
trabeculae. Meshwork similar to the meshwork of Hagiastridae.

Shangella Feng in Feng, He, Zhang & Gu, 2006

Shangella Feng in Feng, He, Zhang & Gu, 2006b: 828.

TYPE SPECIES. — Shangella longa Feng in Feng, He, Zhang & Gu,
2006 (Feng er al. 2006b: 829, fig. 6.6, 6.7, 6.9-6.15).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Changhsingian
(uppermost Permian), Southern Guangxi, China.

TAXON CODE. — 177.
STATUS. — Valid.

DIAGNOSIS. — “Test consists of three coplanar arms, and the arm
hollow, tubular, with regularly arranged pores and quickly inflated
end.” (Feng in Feng et al. 2006b: 828).

REMARKS
Following Nestell & Nestell (2010) we include this genus in
the Cauletellidae.
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Triactofenestrella Nazarov & Ormiston, 1984

Triactofenestrella Nazarov & Ormiston, 1984: 79.

TYPE SPECIES. — Triactofenestrella nicolica Nazarov & Ormiston,
1984 (Nazarov & Ormiston 1984: 79, pl. 5, fig. 4-5).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Carboniferous
Gzhelian, south Urals.

TAXON CODE. — 178.

STATUS. — Junior synonym of Latentibifistula Nazarov & Ormiston,
1983 (by De Wever et al. 2001).

DIAGNOSIS. — “Ouens kpymnnbie Latenofistulidae, nmeromme nopucryro
BHYTpeHHI00 cdepy. [Top yraom 120° oT Hee OTXOAAT 3 MACCUBHBIX
BHYTPCHHUX Ay4a, [IPOHN3aHHbIX [IOpaMH. B cBOI0 0Yepeab IiepeKaaAHHbL,
OTXOASIIKE OT Y3A0B MEKIIOPOBOII PEIIETKH, Pa3BETBASIIOTCS U,
COCAMHSSICH MEXAY cO00M, 06pasyloT ceTYaTo-ryGuaTyio BHELIHIOW

o60a0uxy”. (Nazarov & Ormiston 1984: 79).

DiaGNosis (English translation by J. P. Caulet — RadWorld data-
base). — “Very large Polycystine with an internal porous sphere,
from which diverge at angles of 120° three robust perforated rays.
From them (at the nodes of the inter-pore frames) originate robust
bars that branch and merge to constitute the external envelope of
the triangular shell.”

REMARKS

In their summary statement about Z7iactofenestrella Nazarov &
Ormiston (1984: 87) write that it “is distinguished by its rather
large inner sphere (up to 110 pm, rather than 45 to 50 pm
as in other Latentifistulid genera).” The dimensions of the
inner sphere for the type species of Latentibifistula were not
given in order to substantiate this difference, but comparison
of external morphology shows the type species for each genus
to by quite comparable in size, shape, width of arms and of
the exterior layer. De Wever ez al. (2001) consider this genus
to be a junior synonym to Latentibifistula.

Trifidospongus Noble & Renne, 1990

Trifidospongus Noble & Renne, 1990: 388.

TYPE SPECIES. — Trifidospongus dekkasensis Noble & Renne, 1990
(Noble & Renne 1990: 388, pl. 1, fig. 1-3, 6).

AGE AND LOCATION OF TYPE MATERIAL. — Per: mian, eastern Klamath
mountains, USA.

TAXON CODE. — 179.

STATUS. — Junior synonym of 7riplanospongos Sashida & Tonishi,
1988.

Di1aGNoOsIS. — “Trilobate to triradiate test of coarse spongy mate-
rial surrounding an inner trifurcating structure comprised of two
thickened bars running parallel to subparallel down center of ray.
Bars merge with spongy cortex at distal end of rays. Cross sections of
rays are ovate. Pores are subcircular to polygonal. The two primary
bars are connected by a series of smaller more delicate secondary
bars which run perpendicular like rungs of a ladder. Secondary bars
are not well preserved in the type material. Rays end in a terminal
spine. Spongy cortex is comprised of multiple stacks of porous

GEODIVERSITAS - 2017 « 39 (3)

Taxonomy of Paleozoic radiolarian genera 4

framework. Pores are arranged linearly and meet at equant triple-
junctions. Bars which comprise the pore frames are of consistent
thickness and don't swell into nodes at their juncture nor become
flattened.” (Noble & Renne 1990: 388).

REMARKS
The publication of Sashida & Tonishi (1988) predated that
of Noble & Renne (1990) making this the junior synonym.

Triplanospongos Sashida & Tonishi, 1988

Triplanospongos Sashida & Tonishi, 1988: 536.
Trifidospongus Noble & Renne, 1990: 388.

TYPE SPECIES. — Triplanospongos musashiensis Sashida & Tonishi,
1988 (Sashida & Tonishi 1988: 536, fig. 6, 9.7-9.12 [monotypy]).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Itsukai-
chi, Tokyo Prefecture, Japan.

TAXON CODE. — 180.
STATUS. — Valid.

DIAGNOSIS. — “Shell comprising three double-ridged arms with
triangular spongy fabrics and conical terminal spines. Arms radiating
from the center of shell at an angle of 120°. Small triradiate plate
present at the center of shell. One or two narrow ridges, I-shaped
in cross section, being arranged parallel to arm at nearly mid-part of
spongy shell. This ridge coming in contact with arm at distal end of
shell or amalgamated [sic, probably amalgamate] with surrounding
spongy fabrics.” (Sashida & Tonishi 1988: 536).

Family LATENTIFISTULIDAE Nazarov & Ormiston, 1983

Ouakidae Cheng, 1986: 175.
Archaeopyramisidae Cheng, 1986: 179.

REMARKS

As defined by De Wever ez al. (2001: 101) these taxa are
“Latentifistularia with an initial spicule with one apical and
two or three basal spines, and a perforate to slightly perfo-
rate microsphere”. Housed in this family are 3 to 4 rayed
lobate forms, excluding the triangular forms placed in the
Ruzhencevispongidae. Following De Wever in part, we in-
clude Larentifistula, Areolicaudarus and Brianellium, but we
reassign Archaeopyramisa, and Wonia to other families. We
also include other the lobate or radiate forms Latentibifistula,
Staurentactinia.

Cheng (1980) erected the superfamily Archacopyramisidae
to house his stauraxon radiolarian taxa from the Ouchita and
Arbuckle mountains. He found that these taxa possessed a
“labyrinthine” structure, which consists of a loose spongy
meshwork composed of “hollow bars intricately interlacing to
form an irregular pore frame” Superficially, these taxa appear to
have what Cenozoic workers would term a loose spongy wall
structure, however, the big distinction is the hollow nature of
the bars. In the Lower Paleozoic a different use of the term
labyrinthine is adopted to describe a similar mesh construc-
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tion but lacking the hollow bars; (e.g. MacDonald 1998; Won
et al. 2002; Jones & Noble 2006; Maletz & Bruton 2007).
Cheng is the only researcher to have reported hollow bars in
the upper Paleozoic stauraxon taxa, and thus we are inclined
to expect that this detailed structure is either a preservational
artifact, or a feature rarely preserved in other spongy taxa. We
do not treat the hollow nature of the bars as a criterion that
merits erecting a new superfamily. We follow De Wever ez 4.
(2001) in treating the Ouakidae and Archacopyramisidae as
a junior synonyms to Latentifistulidae.

Avreolicaudatus
Feng & Liu, 1993

Areolicaudatus Feng & Liu, 1993b:545. — Feng 1992: 56. (nomen

nudum).

TYPE SPECIES. — Areolicaudatus semiglobosus Feng, 1992 (nomen
nudums; Feng 1992: pl. 1, fig. 11); Feng & Liu 1993b: 545, pl. 1,
fig. 11-13.

AGE AND LOCATION OF TYPE MATERIAL. — Upper Maokouan to
lower Upper Permian (Follicucullus Assemblage Zone), South and
Southwest China.

TAXON CODE. — 181.
STATUS. — Valid.

DiagNosis. — “FEHTR A kKME=MoER, MALE,
S, SR IR, LB kAT BB/ NFL. RIEAR, A
AR ZSOE, W SRR A\ E AT EA R E AT SRR AR,
AL TSNV, BEEAFALF A" (Feng & Liu 1993b: 545).

D1aGNosIs (English translation). — “Shell with four arms disposed
on a tetrahedral model. Three coplanar arms long; each arm an
elongate meshwork tube with inflated spongy end and with termi-
nal spine; meshwork tube built with more than five longitudinal
beams joined by transverse bars. Narrow fourth arm.” (Feng ez al.

2006b: 845, 846).

Brianellium Cheng, 1986

Brianellium Cheng, 1986: 180.

TYPE SPECIES. — Brianellium holdsworthi Cheng, 1986 (Cheng
1986: 182, pl. 3, fig. 13, 14, 17, 23).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Oklahoma and Arkansas, USA.

TAXON CODE. — 182.
STATUS. — Valid.

DIAGNOSIS. — “Test composed of four rays extending from a central
sphere forming a tetrahedral or pyramid-like structure. Inter-radial
angles between any two rays equal to or close to 120°. Central
sphere differentiated into a cortical shell and a medullary shell.
Wall structure of cortical shell is labyrinthine in pattern consisting
of intricately interlacing, relative thin bars, which form an irregular,
loose, spongy meshwork. Centrally placed medullary shell, usually
relatively small in size, spherical to subspherical in shape, consisting
of a latticed wall with polygonal pore frames. Four primary beams
connected between medullary shell and cortical shell, originating
from the wall surface of the medullary shell, equally positioned and
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extending through the central sphere, continuous with tip of four
rays forming four spines. Rays cylindrical with loosely spongy wall
structure, circular in axial section.” (Cheng 1986: 180).

REMARKS

The gross external structure of this form shows variation from
sub pyramidal to quadrilobate, and in some ways is similar
to Quadrilobus, and less to Tetratormentum. Based on these
observations we do not follow De Wever er 2/ (2001) in
treating this genus as a junior synonym to Zetratormentum,
and leave the species as valid until additional analysis can
be performed on material of this age. The description of a
spherical to subspherical medullary shell and 4 rays fits within
the definition of the family Latentifistulidae sensu De Wever
et al. (2001), although placement in the Pseudolithellidae
may also be appropriate.

Latentibifistula Nazarov & Ormiston, 1983

Latentibifistula Nazarov & Ormiston, 1983b: 373.
Triactofenestrella Nazarov & Ormiston, 1984: 79.

‘TYPE SPECIES. — Latentibifistula triacanthophora Nazarov & Ormis-
ton, 1983 (Nazarov & Ormiston 1983b: 374; pl. 1, fig. 4-5). Note:
holotype never figured, paratype, pl. 1, fig. 4.

AGE AND LOCATION OF TYPE MATERIAL. — Sakmarian (Lower Per-
mian), Don village, Ural River, Southern Urals, Russia.

TAXON CODE. — 183.
STATUS. — Valid.

DIAGNOSIS. — “Latentifistulidae with internal framework in the
form of an imperforate sphere with three hollow rays, radiating at
angles of about 120°. Internal framework enclosed in a two-layered
spongy or porous skeletal fabric.” (Nazarov & Ormiston 1983b: 373).

Latentifistula Nazarov & Ormiston, 1983
sensu Maldonado & Noble (2010)

Latentifistula Nazarov & Ormiston, 1983b: 371. — Maldonado &
Noble 2010: 88.

Ouaka Cheng, 1986: 176.
Trilacertus Cheng, 1986: 177.
Wonella Kozur & Mostler, 1989: 220.

TYPE SPECIES. — Latentifistula crux Nazarov & Ormiston, 1983
(Nazarov & Ormiston 1983b: 372, pl. 1, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Asselian (Lower
Permian), Nikol village, Ural River, Southern Urals, Russia.

TAXON CODE. — 184.
STATUS. — Valid.

D1aGNoOSsIS. — “Latentifistulidae having an internal framework in
the form of a non-porous sphere with three hollow, short rays. These
rays usually radiate from the sphere at angles of 120°, producing the

GEODIVERSITAS - 2017 - 39 (3)



same cruciform arrangement of the skeleton. The internal framework
is enclosed by a spongy-porous or platy shell. Terminal spines con-
nected by thin rods to the internal hollow rays, well expressed in one
species and lacking in others.” (Nazarov & Ormiston 1983b: 371).

REMARKS

The type species is from the Permian of west Texas, but also
included in this genus are Mississippian forms, including
Latentifistula (Paronaella) impella Ormiston & Lane, 1976.
Holdsworth & Murchey (1988: 784-7806) assert that the
Mississippian stauraxon radiolarians, which include most of
those assigned to Latentifistulida by Nazarov & Ormiston
(1983b, 1985, 1986, 1992) possess solid rectilinear axial
filaments inside the rays, connected to a perforate sphere.
This observation is contrary to the above definition that
describes the rays as hollow tubes and the inner sphere as
perforate. In the type species, Latentifistula crux, a younger
(Lower Permian) species, axial filaments extend through
the majority of the length of the rays, and the hollow tube
is very short, present only in the proximal 30 pm of the
ray that extends from the sphere. Meanwhile, Won (1983)
established Scharfenbergia, and included several of the taxa
assigned to Latentifistula, but with a type species based on
a triangular form demonstrably without hollow rays. In
their revision of the genus, Kozur & Mostler (1989) restrict
Latentifistula to triradiate and trilobite forms, and move Pa-
ronaella impella to a new genus Wonella. Nestell & Nestell
(2010) provide a nice review of the history of these taxa, and
essentially adopt the definition of Kozur & Mostler (1989),
except that they also include Wonella as a junior synonym.
Maldonado & Noble (2010) largely concur with Nestell &
Nestell (2010), except they use a more expanded definition
that incorporates forms that have three or occasionally four
rays. This definition includes two Carboniferous genera
described by Cheng (1986), Ouaka, Trilacertus. Both of
Cheng’s genera are from his superfamily Archacopyramacea,
which reportedly has a distinct wall architecture described
as labyrinthine (see comments under respective genera and
the family Latentifistulidae). Thus, the current usage of
Latentifistula incorporates trilobate and triradiate forms,
occasionally with a 4th ray, that have a central sphere that
appears either porous or non-porous, and rays or beams that
emanate from the sphere inside the arms. These rays may
be hollow and/or a latticed extension of the inner sphere
(termed a medullary shell by Cheng) and connect distally
to a solid thin axial ray.

Ouaka Cheng, 1986

Ouaka Cheng, 1986: 176.

TYPE SPECIES. — Quaka asymmetrica Cheng, 1986 (Cheng 1986:
176, pl. 2, fig. 1,2, 11, 13, 18).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Oklahoma and Arkansas, USA.

TAXON CODE. — 185.
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STATUS. — Junior synonym of Latentifistula Nazarov & Ormiston,
1983b (by Maldonado & Noble 2010).

DIAGNOSIS. — “Test as with family, but composed of three sym-
metrically to slightly asymmetrically arranged rays occurring in a
single plane. Cortical shell of central area and rays composed of
labyrinthine meshwork with thin, hollow, intricately interlacing
bars forming irregularly shaped pores. Rays discoid in cross section.
Medullary shell composed of a centrally placed latticed shell and
three longitudinal, hollow, radial beams. Longitudinal radial beams
asymmetrically surround the central medullary shell along three
edges and radially extend through the interior of the rays. Radial
beams appear to be continuous with ray spines. Latticed medullary
shell and radial beams connected by secondary radial beams to the

cortical shell.” (Cheng 1986: 176).

REMARKS

Many elements of the above diagnosis are common to that of
the original description of Latentifistula, including “hollow
radial beams”, which may be construed as the hollow rays
described in Latentifistula by Nazarov & Ormiston (1983b).
We do not recognize the “labyrinthine” structure sensu Cheng
(1986) as a distinction from other stauraxon genera (see re-
marks under the family Latentifistulidae)

Staurentactinia Schwartzapfel & Holdsworth, 1996

Staurentactinia Schwartzapfel & Holdsworth, 1996: 202.

TYPE SPECIES. — Staurentactinia nazarovi Schwartzapfel & Hold-
sworth, 1996 (Schwartzapfel & Holdsworth 1996: 202, pl. 9,
fig. 1-2, 5-19).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Famennian (Up-
per Devonian), Woodford Formation, Criner Hills and Arbuckle
Mountains, Oklahoma, USA.

TAXON CODE. — 186.
STATUS. — Valid.

Di1aGNOSIS. — “Test composed of four arms tetrahedrally aligned,
extending radially outwards from corners of a central sphere. Test dif-
ferentiated into an external (cortical) shell and an internal system of
four entactiniid spicule rays. External (cortical) shell having a spongy
meshwork, variable in density; consisting of thin, irregularly interwoven,
solid bars and variably sized/shaped pores. Four solid internal spicular
rays connected together at a single point within central interior of
central sphere. Spicular rays extend through interior of central sphere
and central portion of arms; appearing to be continuous with terminal
spines at arm tips. Arms subcylindrical to cylindrical, circular in axial
section.” (Schwartzapfel & Holdsworth 1996: 202).

Trilacertus Cheng, 1986

Trilacertus Cheng, 1986: 177.

TYPE SPECIES. — Trilacertus baumgartneri Cheng, 1986 (Cheng
1986: 178, pl. 2, ﬁg. 4, 8,10, 12, 16, 19).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Oklahoma and Arkansas, USA.

TAXON CODE. — 187.
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STATUS. — Junior synonym of Latentifistula Nazarov & Ormiston,
1983b (by Maldonado & Noble 2010).

DIAGNOSIS. — “Test as with family composed of three rays
occurring in a plane. Cortical shell composed of labyrinthine
meshwork with hollow bars and irregular pores. A “patagium-
like” structure may or may not be present between rays form-
ing a triangular outline. Medullary shell composed of centrally
placed, discoidal latticed shell and a medullary ray. Medullary
rays composed of latticed meshwork with hollow bars and pre-
dominately elliptical pores; rays circular in axial section, forming
an elongate canal along the ray axis. Medullary rays sometimes
merging at distal portion of ray, naked without cortical shell,
surrounding and appearing to be continuous, terminating in
solid spine of cortical shell. Latticed central medullary shell and
medullary rays connected by secondary radial beams to cortical

shell.” (Cheng 1986: 177).

REMARKS

Cheng’s specimens of 77ilacertus look like exceptionally well
preserved examples of the Carboniferous genus Latentifistula
and are included herein. See remarks under Latentifistula.

Wonella Kozur & Mostler, 1989

Wonella Kozur & Mostler, 1989: 220.

TYPE SPECIES. — Paronaella impella Ormiston & Lane, 1976 (Orm-
iston & Lane 1976: 169, pl. 3, fig. 1-5).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Cis-Urals, Russia.

TAXON CODE. — 188.

STATUS. — Junior synonym of Latentifistula Cheng (by Nestell &
Nestell 2010).

DIaGNOsIS. — “Mit den Familienmerkmalen. Gehiuse dreiarmig,
ohne dreieckiges Mittelskelett. Strukeur grobschwammig”. (Kozur &
Mostler 1989: 220).

Di1aGNOsIS (English translation by J. P. Caulet — RadWorld data-
base). — “With the characteristics of the family. Three arms, no
triangular median part. Structure coarsely spongy.”

REMARKS

Wonella was placed in synonymy with Ouaka by Dumitrica in
De Wever er al. (2001) because its morphology and skeletal
structure are rather similar to those of Ouaka. Nestell & Nestell
(2010) include Wonella in Latentifistula, and Maldonado &
Noble (2010) consider Wonella, Ouaka, and Latentifistula to

be synonymous.

Family ORMISTONELLIDAE De Wever & Caridroit, 1984
sensu Dumitrica in De Wever et al. (2001)

Cornellus Kozur & Mostler, 1989

Cornellus Kozur & Mostler, 1989: 212.

TYPE SPECIES. — Cornellus sakmaraensis Kozur & Mostler, 1989
(Kozur & Mostler 1989: 213, pl. 10, fig. 1, 2, 4).
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AGE AND LOCATION OF TYPE MATERIAL. — Sakmarian, Lower Per-
mian, Cis-Urals, Russia.

TAXON CODE. — 189.
STATUS. — Junior synonym of Polyfistula (by De Wever ez al. 2001).

DIAGNOSIS. — “Das AufSenskelett besitzt einen discoidalen Zen-
tralteil, von dem 8 lange, sehr schlanke, hohle Arme in Aquato—
rebene ausstrahlen, die in ihrer ganzen Linge etwa gleich breit
bleiben. Ein neunter, ebenfalls langer, sehr schlanker, hohler
Arm entspringt im Zentrum des Zentralteils des AufSenskeletts
und steht etwa senkrecht auf der Ebene der iibrigen Arme. Das
Auflenskelett weist sowohl im Zentralteil als auch auf den Armen
ziemlich grofle Poren auf, die meist weit getrennt stehen. Dort,
wo das Innenskelett entlang der Wand des Auflenskeletts verlduft,
sind die Poren beiderseits in Lingsreihen angeordnet, in denen
sie dicht aufeinander folgen. Das Innenskelett besteht aus einer
unperforierten Markschale, von der so viele Arme ausstrahlen,
wie Arme im Auflenskelett vorhanden sind. Diese Arme des In-
nenskeletts sind rinnenfrmig eingesenkt und verlaufen entlang
der Wandung des Auflenskeletts, von der sie aber strukeurell
deutlich abgesetzt sind. Vielfach verlaufen sie innerhalb der
Wandung schrig in Form einer angedeuteten Spirale.” (Kozur &
Mostler 1989: 212).

DiaGNosIs (English translation by J. P. Caulet — RadWorld da-
tabase). — “External shell constituted by a discoidal central part
with 8 long, very slender, hollow arms of nearly the same width
all along their length, and distributed in the equatorial plane. A
ninth, longer, very slender, hollow arm arises from the centre of
the central part of the external skeleton, vertically to the plane
of the other arms. Rather large pores on the central part and
on the arms of the external shell, usually well separated. At the
junction between the inner structure and the wall of the external
shell, pores distributed, on both sides, in long, dense, rows. Inner
structure constituted by an imperforate medullary shell with four
arms related to the arms of the external shell. These inner arms
are gutter-shaped and developed along the wall of the external
shell from which they structurally differ. They are often obliquely
developed inside the wall as an approximate spiral.”

REMARKS

Images of type species of both Cornellus and Polyfistula show
the same distinct array of long hollow arms arranged in a
plane, with one ray occurring perpendicular. The diagnosis
of Cornellus provides more detail that can be observed in
specimens of Polyfistula.

Haploaxon Cordey, 1998

Haploaxon Cordey, 1998: 52.

TYPE SPECIES. — Haploaxon merrittensis Cordey, 1998 (Cordey
1998: 53, pl. 9, fig. 8).

AGE AND LOCATION OF TYPE MATERIAL. — Artinskian, lower Per-
mian, Canada.

TAXON CODE. — 190.
StaTUS. — Valid.
DIAGNOSIS. — “Test & symétrie axiale de forme allongée composé

des trois parties suivantes. (1) Une partie apicale conique termi-
née ou non par une corne. Cette partie est constituée d’un reseau
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treillissé de cadres de pores polygonaux; les pores qui en resultent
sont circulaires ou polygonaux. (2) Une partie médiane en forme
de disque épais dont le diamétre est d’environ trois fois celui de
la partie apicale. Elle est constituée exterieurement par une paroi
treillissée de cadres de pores circulaires en section axiale. Les pores
sont de taille variable, géneralement circulaires; les intersections
des cadres de pores sont de petites nodosités, parfois pointues.
Cette paroi se fixe sur un réseau treillissé interne de cadres de
pores plus fins et plus courts; | épaisseur de ce reseau ainsi que la
structure interne du test 0’ ont pas été observées. (3) Une partie
terminale (ou distale) constituée d’un long tube creux situé dans
Iaxe des deux parties précédentes. Son diametre est généralement
constant. Il est constitué de poutres ou de plaques longitudinales
reliées par des trabécules; des pores circulaires ou ellipsoidaux sont
ainsi délimités.” (Cordey 1998: 52).

D1aGNOSIS (English translation by Paula Noble and Fabrice Cord-
ey). — “Test axially symmetric with an elongated shape composed
of the following three parts (1) A conical apical part with or without
ahorn. This part consists of a latticed network with polygonal pore
frames; the resulting pores are circular or polygonal. (2) A middle
part in the form of a thick disc, the diameter of which is about
three times that of the apical part. It is composed externally of a
latticed wall of rounded pore frames in cross section. The pores are of
variable size, generally circular; the intersections of the pore frames
are small nodes, sometimes pointed. This wall is then attached to a
finer and shorter latticed internal pore frame; the thickness of that
network thus the internal structure of the test was not observed.
(3) A terminal (or distal) part consisting of a long hollow tube
positioned along the axis of the two preceding parts. Its diameter
is generally constant. It consists of beams or longitudinal plates
connected by trabeculae ; circular or ellipsoidal pores are delimited.”

REMARKS

The type material is a fragment (arm) with a long robust lon-
gitudinal bar, which indicates its affinity with latentifistulids
close to others in the Ormistonellidae. Since the type material
is fragmentary, we do not know the number of arms. Future
work on this material may indeed indicate synonymy with
another ormistonellid.

Nabespecha Cornell & Simpson, 1986

Nabespecha Cornell & Simpson, 1986: 286.

TYPE SPECIES. — Nabespecha leonardia Cornell & Simpson, 1986
(Cornell & Simpson 1986: 286, pl. 1, fig. 1-4).

AGE AND LOCATION OF TYPE MATERIAL. — Permian, West Texas, USA.
TAXON CODE. — 191.

STATUS. — Junior synonym of Polyfistula (by Noble & Renne
1990: 387).

DIAGNOSIS. — “Subradial to bilaterally symmetrical radiolarians
whose central disc region is approximately circular in plan view
and a compressed cone in side view. Seven to ten long, slender rays,

more or less symmetrically arranged, radiate from the central disc.”
(Cornell & Simpson 1986: 286).

Nazarovella De Wever & Caridroit, 1984

Nazarovella De Wever & Caridroit, 1984: 101.
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TYPE SPECIES. — Nazarovella gracilis De Wever & Caridroit, 1984
(De Wever & Caridroit 1984: 101, pl. 1, fig. 14-15, 17).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Kami-
gori Belt, SW Japan.

TAXON CODE. — 192.

StATUS. — Homonym of the Triassic radiolarian Nazarovella Ko-
zur & Mostler, 1979 (replacement name Raciditor by Sugiyama
[2000]); and Junior synonym of Quadricaulis Caridroit & De
Wever, 1986 (herein).

D1AGNOSIS. — “Formes a 4 appendices inégaux disposés selon un
modele tétraédrique; 3 sont bien développés, le quatrieme est petit.
La partie centrale a une forme de tétra¢dre globuleux.” (De Wever &
Caridroit 1984: 101).

D1AGNOSIS (ENGLISH TRANSLATION BY J. P. Caulet — RadWorld da-
tabase). — “Shells with 4 unequal appendices distributed following
a tetrahedral pattern; 3 of them are well-developed, the fourth being
small. Central part displays a globular tetrahedral shape”.

REMARKS

We treat this genus as a junior synonym of Quadricaulus
because the holotype appears to be a broken specimen of
Quadricaulus, and the unequal size of the 4th arm a result of
that breakage.

Ormistonella De Wever & Caridroit, 1984

Ormistonella De Wever & Caridroit, 1984: 100.

TYPE SPECIES. — Ormistonella robusta De Wever & Caridroit, 1984
(De Wever & Caridroit 1984: 100, pl. 2, fig. 8-9).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Kami-
gori belt, SW Japan.

TAXON CODE. — 193.
STATUS. — Valid.
SYNONYM. — Paulianella Kozur & Mostler, 1989.

DIAGNOSIS. — “Ormistonellidae 4 4 bras également développés,
longs, en forme de tube et/ou de gouttitre.” (De Wever & Cari-
droit 1984: 100).

D1aGNosIS (English translation by J. P. Caulet — RadWorld data-

base). — “Ormistonellidae with 4 arms equally developed, long,
tube and/or gutter shaped.”

Paulianella Kozur & Mostler, 1989

Paulianella Kozur & Mostler, 1989: 215.

TYPE SPECIES. — Latentifistula valdeinepta Nazarov & Ormiston,
1985 (Nazarov & Ormiston 1985: 33; holotype never figured,
paratype pl. 3, fig. 9-10).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Permian, Sakmar-
ian Stage, Kandurov Suite, Southern Urals, Sakmar River, Verkhnay
Chernaya Rechka Village, Russia.

TAXON CODE. — 194.
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STATUS. — Junior synonym of Ormistonella De Wever & Caridroit,
1984 (by De Wever ez al. 2001).

DIAGNOSIS. — [As for family] Diagnosis of the Family Paulianel-
lidae: “Dreiarmig. Arme sehr schlank, mit einer Lingsfurche, in
der eine Porenreihe auftritt. Sonst ist die einschichtige Schale
unperforiert. Das Innenskelett besteht aus einer unperforierten
Markschale, die einzelne Stacheln aufweist. Von ihr gehen 3
breite, hohle, sehr kurze Arme aus, die zur Wand des Zentralteils
des Auflenskeletts zwischen den Armen des Auflenskeletts ver-
laufen. Diese Arme des Innenskeletts sind aus vollig miteinander
verschmolzenen Stachelbiischeln aufgebaut und sie weisen je eine
grofle Pore auf. In den Armen tritt kein Innenskelett auf. Das
Ende der Arme ist gerundet und weist keine Terminalstacheln
auf.” (Kozur & Mostler 1989: 215).

DiaGNosIS (English translation by J. P. Caulet — RadWorld da-
tabase). — “Three arms. Arms slender with a longitudinal de-
pression including a row of pores. Single layered shell otherwise
imperforate. Internal framework constituted by an imperforate
medullary shell with a single spine. From the shell arise 3 wide,
hollow, short arms extending out to the wall of the central part
of the external skeleton between the arms. These arms are built
by a bundle of completely joined spines with a large pore. Arms
with no internal skeleton. Ends of arms blunt with no terminal
spines.”

REMARKS

The diagnosis of Ormistonella describes 4 arms not 3, as in
Paulianella, but examination of the photo of Ormistonella in
Kozur & Mostler, 1989 shows that it is broken so that the 4th
arm is missing. The morphology of the arms is the same, and
we follow De Wever ez al. (2001) in considering Paulianella
a junior synonym of Ormistonella.

Polyfistula Nazarov & Ormiston, 1984

Polyfistula Nazarov & Ormiston, 1984: 80.
Nabespecha Cornell & Simpson, 1986: 286.
Cornellus Kozur & Mostler, 1989: 212.

‘TYPE SPECIES. — Polyfistula longiquitas Nazarov & Ormiston, 1984
(Nazarov & Ormiston 1984: 80, pl. 5, fig. 10).

AGE AND LOCATION OF TYPE MATERIAL. — Artinskian, Lower Per-
mian, Urals, Russia.

TAXON CODE. — 195.

STATUS. — Valid.

DIAGNOSIS. — “Latentofistulidae? c Mmaorouncaenssmvu (7 u 6oaee)
Ay¥aMM BHYTPEHHETO KapKaca, KOTOPBIE 3aKAIOUYCHbI B TAACTHHYATYIO,
HeneppOpPUPOBAHHYIO CKEACTHYIO TKAHb BHEIIHUX YAAUHCHHBIX AO-

macreit”. (Nazarov & Ormiston 1984: 80).

Di1aGNosIS (English translation by J. P. Caulet — RadWorld data-
base). — “Latentifistulidae? with an internal structure composed of
numerous rays (7 or more rays), emanating from a hollow sphere
of a diameter of 40-45um. Usually, six, and more, rays are distrib-
uted in the same plane, another one being perpendicular to them.
Internal structure enclosed by the plate-like tissue of the externally
elongated lobes.” (Nazarov 1988: 80).
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Quadricaulis Caridroit & De Wever, 1986

Quadricaulis Caridroit & De Wever, 1986: 79.
Nazarovella De Wever & Caridroit, 1984: 101 (n. syn.)
Quadriremis Nazarov & Ormiston, 1985: 36 (n. syn.)
Racidiror Sugiyama, 2000: 227.

‘TYPE SPECIES. — Quadricaulis femoris Caridroit & De Wever, 1986
(Caridroit & De Wever 1986: 79, pl. 4, fig. 16-19).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Tatsuno
Formation, Hyogo Prefecture, southwest Japan.

TAXON CODE. — 196.
STATUS. — Valid.

DiaGNOSIS. — “Latentifistulidae with four long equal arms dis-
posed on a tetrahedral structure. The inner framework is a central
sphere with four radiating rays having a gutter shape (at least for
the proximal part). This inner frame is totally enclosed in a spongy
or perforated shell.” (Caridroit & De Wever 1986: 79).

Quadyriremis Nazarov & Ormiston, 1985

Quadriremis Nazarov & Ormiston, 1985: 36.

TYPE SPECIES. — Quadriremis gliptoacus Nazarov & Ormiston,
1985 (Nazarov & Ormiston 1985: 36, pl. 4, fig. 8-9, text-fig. 9a-b;
holotype never figured, paratype pl. 4, fig. 8).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Permian, Artin-
skian Stage, Aktastinian Substage, Southern Urals.

TAXON CODE. — 197.

STATUS. — Junior synonym of Quadricaulis Caridroit & De Wever,
1986 (herein).

DIAGNOSIS. — “Latentifistulidae with internal framework form-
ing a nonporous sphere with four hollow rays. Three rays usually
emerging from sphere at 120’ with fourth ray perpendicular to
that grouping. Internal framework enclosed in platy, platy latticed
or, rarely, a spongy shell. Terminal spines connected with rays of
internal framework by thin rods.” (Nazarov & Ormiston 1985: 36).

REMARKS

This taxon is commonly found as fragments because of its
size and delicate rays. The most complete representatives are
figured and included under the genus Quadriremis, but are

just better preserved and more complete specimens of Quad-
ricaulis Caridroit & De Wever, 1986

Quingueremis Nazarov & Ormiston, 1983

Quinqueremis Nazarov & Ormiston, 1983b: 374.

TYPE SPECIES. — Quingueremis arundinea Nazarov & Ormiston,
1983 (Nazarov & Ormiston 1983b: 375, pl. 1, fig. 6-7; holotype
never figured, paratype, pl. 1, fig. 7).

AGE AND LOCATION OF TYPE MATERIAL. — Artinskian, Lower Per-
mian, Little Suren River, Bashkiria, Southern Urals, Russia.
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TAXON CODE. — 198.
STATUS. — Valid.

DIAGNOSIS. — “Latentifistulidae having an internal framework
in the form of a non-porous sphere with five hollows rays. Four
rays usually radiating from the sphere at angles of 90°, the fifth
perpendicular to them. The internal frame enclosed primarily in
spongy shell. External form of the skeleton showing five subcy-
lindrical arms radiating from a rounded central area.” (Nazarov &
Ormiston 1983b: 374).

Raciditor Sugiyama, 2000

Raciditor Sugiyama, 2000: 227.

TYPE SPECIES. — Nazarovella gracilis De Wever & Caridroit, 1984
(De Wever & Caridroit 1984: 101, pl. 1, fig. 14-15, 17).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Tatsuno
Formation, Hyogo Prefecture, southwest Japan.

TAXON CODE. — 199.

STATUS. — Junior synonym of Quadricaulis Caridroit & De Wever,
1986 (herein).

REMARKS

Sugiyama (2000) commented that the generic name Naz-
arovella was first used by Kozur & Mostler (1979) for Triassic
spherical radiolarians (spumellarian or entactinarian) possess-
ing isometrically arranged spines with a quadrifurcated tip
and proposed the replacement name Raciditor for Nazarovella
De Wever & Caridroit, 1984.

Family PSEUDOLITHELIIDAE Kozur & Mostler, 1989
sensu De Wever et al. (2001)

Pseudolitheliidae Kozur & Mostler, 1989: 185. — De Wever et al.
2001: 100.

Grandetorturidae Sashida & Tonishi, 1991: 90 (by De Wever ez al.
2001: 100; see remarks in Nestell & Nestell 2010).

REMARKS

De Wever et al. (2001) note that the central feature of this
family is the spiraled growth of the test. Their emended defini-
tion includes features in common with other Latentifistularia,
including a microsphere with ectopic spicule. We restrict
the Pseudolithellidae to Octotormentum, and Grandetortura
which both show the spiraled shell. Other genera that De
Wever et al. (2001) included in the Pseudolithellidae, includ-
ing Tetratormentum, and Tetragregnon, are now placed in the
Tetratormentidae Nestell & Nestell, 2010.

Grandetortura Sashida & Tonishi, 1991

Grandetortura Sashida & Tonishi, 1991: 90.

‘TYPE SPECIES. — Grandetortura nipponica Sashida & Tonishi, 1991
(Sashida & Tonishi 1991: 92, pl. 1, fig. 1-15, pl. 2, fig. 1-14).
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AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Kashi-
wara, [tsukaichi town, Tokyo Prefecture, central Japan.

TAXON CODE. — 200.
STATUS. — Valid.

DIAGNOSIS. — “Grandetorturiidae having subspherical or subellip-
tical outer shell with spherical or elliptical medullary shell without
outer spines. Porous or pillared skeleton superimposed streptospi-
rally around medullary shell creating a tube-like tunnel inside the
skeleton.” (Sashida & Tonishi 1991: 90).

Octatormentum Nazarov & Ormiston, 1985

Octatormentum Nazarov & Ormiston, 1985: 42.

TYPE SPECIES. — Octatormentum cornelli Nazarov & Ormiston,
1985 (Nazarov & Ormiston 1985: 42, pl. 5, fig. 14-16).

AGE AND LOCATION OF TYPE MATERIAL. — Leonardian (Lower Per-
mian), Bone Springs Limestone, West Texas, USA.

TAXON CODE. — 201.
STATUS. — Valid.
SYNONYM. — Pseudolithelius Kozur & Mostler, 1989.

DIAGNOSIS. — “Tormentidae with three shells, innermost nonporous,
outermost with bipyramidal outline, six major spines, four emerging
at the comers of the equatorial plane, the other two at the apices
of each pyramid. These external spines are continuations of the six
internal rays. Outer shell spongy, but sometimes differentiated into
a discrete cellular fabric.” (Nazarov & Ormiston 1985: 42).

Pseudolithelius Kozur & Mostler, 1989
Pseudolithelius Kozur & Mostler, 1989: 185.

TYPE SPECIES. — Pseudolithelius permicus Kozur & Mostler, 1989
(Kozur & Mostler 1989: 186, pl. 17, fig. 1, 4, pl. 18, fig. 1a-f).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Kungurian, Ko-
selev Formation, right bank of the River Aj, Aloga Zovo village,
Cis-Urals, Russia.

TAXON CODE. — 202.

STATUS. — Junior synonym of Octatormentum Nazarov & Ormiston,
1985 (by De Wever et al. 2001).

DIAGNOSIS. — “Mit den Familienmerkmalen. Schale auflen sub-
sphirisch, gerundet subpolyhedrisch bis gerundet bipyramidal. Die
Windungshdhe der Schale nimmt von innen nach auf8en zunichst
etwas zu, in der letzten Windung dagegen stark ab, oder sie bleibt
durchgehend annihernd gleich hoch. Von den 6 dreikantigen
Hauptstacheln zweigen Apophysen ab, welche die Hauptstacheln
mit der Schale verbinden. Um die Stacheln herum treten dabei in
der Schale sehr grofie Poren auf. In der dufleren niedrigen Windung
sind die beiden Schalenwindungen zusitzlich durch stachelférmige
Stiitzbalken miteinander verbunden.” (Kozur & Mostler 1989: 185).

Di1aGNOSIS (English translation by J. P. Caulet RadWorld data-
base — modified by Jorg Maletz). — “With family characteristics.
Shell with a sub-spherical, rounded sub-polyhedral to bi-pyramidal,
outline. The coil height of the shell spirals develop increases the in-
ner to the outer side; in the last turn, however, the spiral decreases
rapidly, or remains constant. Branched apophyses develop from the
6 three-sided main spines, linking the spines to the shell wall. Very
large pores are found around the spines. Secondary spine-like bars
connect the outer two cortical shell spirals.”
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REMARKS

This genus was synonymized with Oczatormentum Nazarov &
Ormiston, 1985 because of the strong similarity in the coiling,
the shell wall structure, and disposition of the spines and bars.

Family TETRATORMENTIDAE Nestell & Nestell, 2010

REMARKS

This family was erected to include tetrahedral and bipyramidal
forms that possess a microsphere and a 4-6 rayed spicule. The
external shell is spongy or platy. This family houses forms that
do not neatly fit into the triangular spongy Ruzencivespon-
gidae, nor the spiraled Pseudolithellidae. Included within are
Tetratormentum, letragregnon, Quadrilobata, and tentatively
Mostlerispongus.

Archaeopyramisa Cheng, 1986

Archaeopyramisa Cheng, 1986: 185.

TYPE SPECIES. — Archaeopyramisa haeckeli Cheng, 1986 (Cheng
1986: 186, pl. 4, fig. 4, 5,11, 13, 17-19, 22, pl. 5, fig. 1, 18, 19, 22).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Oklahoma and Arkansas, USA.

TAXON CODE. — 203.

STATUS. — Junior synonym of Zétragregnon Nazarov & Ormiston,
1985 (by De Wever et al. 2001: 101, 102).

DiagNosis. — “Test pyramidal, sub-tetrahedral, sub-spherical to
spherical with four solid spines at tips. Cortical shell variably laby-
rinthine with hollow bars connected irregularly forming polygonal
pores. Latticed medullary shell centrally positioned with polygonal
pore frames, variable in shape connected to cortical shell by radi-
ally arranged hollow beams. Radial beams originating from four
corners of medullary shell which is continuous with six edges of
medullary shell and appearing to be continuous with solid spines
of cortical shell. Meshwork of cortical shell decreasing in density
towards central area and usually leaving a space between cortical
and medullary shells or with only loosely labyrinthine meshwork.”

(Cheng 1986: 185).

REMARKS

De Wever e al. (2001) synonymize this genus with another
tetrahedral form, Zetratormentum. Herein, we consider the
shell construction closer to Zetragregnon, because of the
spongiose nature of the shell throughout. The latticed medul-
lary shell described by Cheng is not cleatly illustrated in his
SEM photos but appears to part of the inner meshwork of a
Tetragregnon. we do not recognize the “labyrinthine hollow
bars as a diagnostic criterion as discussed under the family
Latentifistuliade. The diagnosis of Archaeopyramisa contains
all of the diagnostic characters of Zetragregnon Nazarov &
Ormiston, 1985, including the presence of a latticed med-
ullary shell four rays, and the gross shape and labyrinthine
meshwork covering the medullary shell. One difference is the
stated variability of the shape of the medullary shell in Archaeo-
pyramisa, but we do not consider this sufficient to warrant
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a new genus. Given its occurrence in the same age material,
and the strong morphological similarity in other ways, we
support the synonymy under Zetratormentum.

Mostlerispongus Kozur, 1993

Mostlerispongus Kozur, 1993: 110.

"T'YPE SPECIES. — Mostlerispongus sosioensis Kozur, 1993 (Kozur 1993:
110, pl. 2, fig. 5; by monotypy).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Dzhul-
fian, Western Sicily, Italy.

TAXON CODE. — 204.
STATUS. — Valid.

ORIGINAL DIAGNOSIS. — Spongy shell globular to slightly ellipsoidal,
with 6 spongy, short round arms with the same diameter through-
out their length. These arms are arranged in 3 axes, perpendicularly
to each other. All arms end in a terminal, basally carinate spine of
round cross section.

REMARKS
Nestell & Nestell (2010) suggest that this taxon be placed in
the family Tetratormentidae.

Quadrilobata Wang, 1995

Quadrilobata Wang, 1995: 144.

TYPE SPECIES. — Quadrilobata ephippiomorpha Wang, 1995 (Wang
1995: 144, pl.2, fig.16).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Permian, Gufeng
Formation, Hushan area, Nanjing, Jiangsu Province, China.

TAXON CODE. — 205.
STATUS. — Valid.

DiaGNosIs. — “FeflR 4 MEATAIETEERR, SMELLER. BFEL
IR IEHE, FRum LM, FEE DL 90. A P RX M. 2 DR
SRR M T, B2 AR RS @ B, TR E A
ZBIRMFL. (Wang 1995: 144).

DIAGNOSIS (English transladion). — “Skeleton is made of four stout
limbs, shaped like a saddle. Beginning of limb thick, thinning towards the
end. Limbs at 90° angle to one another. Angle extends from the central
area. Two opposed limbs bent downwards, another two opposed limbs
directed with an upward tile. Outer shell surface has a spongy mesh.”

REMARKS

Wang (1995) originally assigned this genus to Ruzhence-
vispongidae. The radiolarians were extracted from chert and
preservational differences make it difficult to compare it with
other genera within this order, which are well preserved and
extracted from limestone. This genus might be a less well-
preserved version of Brianellium Cheng, 1986, which shares
a similar gross morphology. No spines are observed on the
terminae of Quadrilobata but this might be a preservational
issue, as spines are also absent from the terminae of Larenti-
fistula in the same material.
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Tetracircinata Nazarov & Ormiston, 1984
sensu Nazarov (1988)

Tetracircinata Nazarov & Ormiston, 1984: 74. — Nazarov 1988: 66.

TYPE SPECIES. — 7Teétracircinata reconda Nazarov & Ormiston, 1984
(Nazarov & Ormiston 1984: 74; pl. 5, fig. 1-3, holotype never fig-
ured, paratype pl. 5, fig. 2).

AGE AND LOCATION OF TYPE MATERIAL. — Artinskian, Lower Per-
mian, Southern Urals, Russia.

TAXON CODE. — 206.

STATUS. — Junior synonym of Zétragregnon Ormiston & Lane, 1976
(by De Wever et al. 2001).

DIAGNOSIS. — “T'y6uarsie Heplentactiniidae, BHyTpesnuit kapxac
KOTOPBIX IIPEACTABACH YETHIPEXAYICBOI CITHKYAOH. Ee Ayan mocrenenno
MEPEXOAAT B MACCHBHBIC UTABI ¢ HEPaBHOMEPHBIM PacllOAOXKEHHEM
aro¢U30B HX AAABHEHIIEE BETBACHUE U COCAUHEHUE APYT C APYTOM
00pasyeT HECKOABKO 3aMKHYTBIX HAH TOAY3aMKHYTBIX BHYTPCHHHX

oboaouex”. (Nazarov & Ormiston 1984: 74).

D1aGNosIS (English translation by J. P. Caulet — RadWorld data-
base). — “Internal structure represented by a spicule with only four
rays. At a distance of 30-40 pm from the center, the rays from the
spicule become more robust and develop in their proximal parts groups
of irregularly developed apophyses, that merge to each other to form
asomewhat closed, or half-closed, internal envelope. Sometimes an
external coarsely spongy layer with small meshes. 4, sometimes 2-3,
external conical spines, rarely rod-like with angular bases.”

REMARKS

See Nestell & Nestell (2010) for a discussion of this genus
and its inclusion as a junior synonym under Zerragregnon, as
proposed by De Wever ez al. (2001)

Tetragregnon Ormiston & Lane, 1976

Tetragregnon Ormiston & Lane, 1976: 167.
Tetracircinata Nazarov & Ormiston, 1984: 74.
Tetraspongoactinia Won, 1998: 257.

TYPE SPECIES. — Tetragregnon sycamorensis Ormiston & Lane, 1976
(Ormiston & Lane 1976: 167, pl. 2, fig. 6-8).

AGE AND LOCATION OF TYPE MATERIAL. — Miississippian (Lower
Carboniferous), Sycamore Limestone, Arbuckle Mountains, Okla-
homa, USA.

TAXON CODE. — 207.
STATUS. — Valid.

DIAGNOSIS. — “A tetrahedral spicule of rod-like spines enclosed
in a spongy tetrahedral network. The internal spicule continues
externally as rod-like spines with fine secondary spines on them.”
(Ormiston & Lane 1976: 167).

Tetraspongoactinia Won, 1998

Tetraspongoactinia Won, 1998: 257.
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TYPE SPECIES. — Tetraspongoactinia holdsworthi Won, 1998 (Won
1998: 257, pl. 4, fig. 10-12).

AGE AND LOCATION OF TYPE MATERIAL. — Tournaisian, Rheinische
Schiefergebirge, Germany.

TAXON CODE. — 208.

STATUS. — Junior synonym of Zetragregnon (by Nestell & Nestell
2010).

DIAGNOSIS. — “A very thin one-layered to thick spongy, subtetra-
hedral shell with one large to several small openings at each corner;
apophyses arising from the four rays of the tetrahedron and apo-
physis branches connected with the meshwork of the shell.” (Won
1998: 257).

REMARKS

Misspelled as Zetraspongentactinia in Won & Seo (2010).
We follow Nestell & Nestell (2010) in synonymizing with
Tetragregnon. Won’s type material is from the Tournaisian
of Germany, slightly older than the age for the Sycamore
Limestone which is Visean, as reported by Schwartzapfel &
Holdsworth (1996).

Tetratormentum Nazarov & Ormiston, 1985

Tetratormentum Nazarov & Ormiston, 1985: 42.

TYPE SPECIES. — Tetratormentum narthecium Nazarov & Ormiston,
1985 (Nazarov & Ormiston 1985: 42, pl.5, fig. 8-9; holotype never
figured, paratype pl. 5, fig. 8).

AGE AND LOCATION OF TYPE MATERIAL. — Gzhelian, Upper Car-
boniferous, Nikol village, Ural River, Southern Urals, Russia.

TAXON CODE. — 209.
STATUS. — Valid.

DI1aGNOsIS. — “Mainly pyramidal Tormentidae with four-rayed
internal framework enclosed in quite thick spongy or platy shell.
External spines connected with rays of internal framework well de-
veloped in all species of the genus.” (Nazarov & Ormiston 1985: 42).

Family RUZHENCEVISPONGIDAE Kozur, 1980

Ruzhencevispongidae Kozur, 1980: 236.
Tormentidae Nazarov & Ormiston, 1983b: 375.

REMARKS

Included in this family are triangular forms with an imperfo-
rate microsphere and 3 coplanar rays enveloped in a spongy
pillow. There is a gap between the microsphere and the spongy
pillow. Excluded from this family are the lobulate 3 and 4
rayed forms (Latentifistulidae), and pyramidal or bipyramidal
forms (Tetratormentidae, Pseudolithellidae).

Latentidiota Nazarov & Ormiston, 1985

Latentidiota Nazarov & Ormiston, 1985: 29.
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TYPE SPECIES. — Latentidiota visenda Nazarov & Ormiston, 1985
(Nazarov & Ormiston 1985: 29, pl. 3, fig. 7).

AGE AND LOCATION OF TYPE MATERIAL. — Gzhelian (Upper Car-
boniferous), Don village, Ural River, Southern Urals, Russia.

TAXON CODE. — 210.
STATUS. — Valid.

Di1agNosis. — “Triangular or lobate-triangular Ruzhencevispon-
gidae. Hollow rays of internal framework emerging at 120° angles
from sphere, crossing directly to terminal spines. External shell
spongy, rarely lattice laminar. Marginal border distinct in some spe-
cies, weakly expressed in others.” (Nazarov & Ormiston 1985: 29).

Nazarovispongus Kozur, 1980
sensu Kozur & Mostler (1989)

Nazarovispongus Kozur, 1980: 237. — Kozur & Mostler 1989: 205.

"TYPE SPECIES. — Nazarovispongus pavlovi Kozur, 1980 (Kozur 1980:
238, pl. 1, fig. 6, pl. 2, fig. 1-2).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Sakmarian, Cis-
Urals, Russia.

TAXON CODE. — 211.

STATUS. — Junior synonym of Ruzhencevispongus Kozur, 1980 (by
Dumitrica 1984: 100).

DIAGNOSIS. — “Mit den Familienmerkmalen. Schale subtriangu-
lar bis triangular mit konvexen Rindern oder zugespitzten und
abgerundeten Ecken. Markschale unperforiert, beknotet oder fein
bestachelt, mit drei runden Stacheln, an deren Basis drei grof3e Po-
ren sitzen. In den drei Ecken der Schale geht von den drei Stacheln
ein grobporiges schwammiges Gewebe aus.” (Kozur 1980: 237).

DiaGNosis (English translation by J. P. Caulet — RadWorld data-
base). — “With the characteristics of the family. Shell sub-triangular
to triangular with convex sides, and sharp or blunt corners. Medullary
shell with no pores, its surface nodulous or spinose, with 3 spines
of circular section, having each a large pore at its basis. At the three
corners of the shell a coarsely spongious meshwork surrounds the
base of the spines.”

REVISED DIAGNOSIS. — “Umirif§ in der Aufsicht gerundet subtri-
angular mit konvexen AufSenseiten. 3 breite, aber kurze tricarina-
te Stacheln in Dreiecksanordnung sind ausgebildet. Ober- und
Unterseite schwach bis mifSig gewdlbt. Schalenstruktur spongiés.
Grofiter Teil des Gehduses zwischen dem Innenskelett und der Au-
Benwand mit spongidsen Gewebe gefiillt, nur die Umgebung der
unperforierten Markschale ist frei. Das Innenskelett besteht aus einer
subsphirischen, ungegitterten beknoteten Markschale, auf der in
Dreiecksanordnung in einer Ebene 3 hohle Kegel aufgesetzt sind,
die aus kegelférmig angeordneten, miteinander verschmolzenen
Stidben aufgebaut sind und jeweils eine Pore aufweisen. Von den
Spitzen dieser Kegel verlduft je ein nadelformiger Stachel bis zu den
3 Auf8enstacheln. Vom mittleren und distalen Teil dieser Stacheln
zweigen Apophysen ab, die mit dem spongidsen Gewebe verbunden
sind.” (Kozur & Mostler 1989: 205).

ENGLISH TRANSLATION (by J. P. Caulet RadWorld database —
modified by Jorg Maletz). — “Equatorial outline circular to
sub-triangular with convex external sides. Three wide, short,
three-sided spines in triangular order. Upper and lower sides
slightly to strongly inflated. Shell structure spongy. Major part
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of the test between the inner skeleton and the external envelope
occupied by a spongy tissue, with an empty space located only
near the imperforate medullary shell. Inner structure composed
of a sub-spherical, unlatticed, knobby medullary shell with three
high cones on the same plane and in triangular distribution, that
are formed by bars linked altogether to form a cone with a pore.
Needle-shaped spines grow from the ends of the cones and connect
to the 3 external spines. Middle and distal parts of these internal
spines branching in apophyses connect to the spongy tissue.”

REMARKS

Dumitrica (1984) considers this genus a junior synonym
of Ruzhencevispongus Kozur, 1980 because of the strong
overlap in definitions. Nestell & Nestell (2010) keep it
as a separate genus, restricted to the type species, which
is more inflated than Ruzhencevispongus. Here we follow
Dumitrica (1984).

Patrickella Kozur & Mostler, 1989

Patrickella Kozur & Mostler, 1989: 214.

"TYPE SPECIES. — Rughencevispongus cataphractus Nazarov & Ormis-
ton, 1985 (Nazarov & Ormiston 1985: 29, pl. 3, fig. 1-2; holotype
never figured, paratype pl. 3, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Permian, Art-
inskian Stage, Aktastinian Substage, Southern Urals, Ural River,
Don Village, Russia.

TAXON CODE. — 212.
STATUS. — Junior synonym of Ruzhencevispongus Kozur, 1980 (herein).

DIAGNOSIS. — “Mit den Familienmerkmalen. AufSere Schale rundlich
grob gegittert, zentral feinporig gegittert oder dicht. Die 3 Strahlen
des Innenskeletts sind nadelférmig und nur basal hohl. Die Mark-
schale ist in eine zarte, triangulare spongidse Schale eingebettet.”
(Kozur & Mostler 1989: 214).

Di1aGNosIS (English translation by J. P. Caulet — RadWorld data-
base — modified by J6rg Maletz). — “With the morphological char-
acteristics of the family. Globular and coarsely lattice external shell,
with a central part finely latticed or dense. Three rays of the internal
framework needle-shaped and with a hollow basis. Medullary shell
included inside a triangular delicately spongy shell.”

REMARKS

De Wever et al. (2001: 103) misspell the name Patrickaella
[sic] but do not synonymize. Nestell & Nestell (2010: 52)
discuss but retain the genus Patrickella, but herein we syn-
onymize due to similarity in their diagnoses.

Rectotormentum Nazarov & Ormiston, 1985

Rectotormentum Nazarov & Ormiston, 1985: 41.

TYPE SPECIES. — Rectotormentum fornimtum Nazarov & Ormiston,
1985 (Nazarov & Ormiston 1985: 41, pl. 5, fig. 10-11; holotype
never figured, paratype pl. 5, fig. 11).

AGE AND LOCATION OF TYPE MATERIAL. — Artinskian (Lower Per-
mian), Don village, Ural River, Southern Urals, Russia.
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TAXON CODE. — 213.
STATUS. — Valid.

DI1aGNOSIS. — “Tormentidae with a spongy outer layer and varied
structure of the internal framework. Among them are developed several
intercalated shells whose outlines duplicate the external outline. The
shells are connected to one another by irregularly positioned beams
and three, rarely more, rays arising from the internal framework.
The structure of the internal framework is not adequately known.
In one species it is represented by a non-porous sphere with rays
emanating at angles of 120”; among others, it gives the impression
of the presence of a three-rayed spicule. Terminal spines developed
in some species, but they also may be absent” (Nazarov & Ormis-
ton 1985: 41).

Ruzhencevispongus Kozur, 1980
sensu Kozur & Mostler (1989)

Ruzhencevispongus Kozur, 1980: 237. — Kozur & Mostler 1989:
204.

Nazarovispongus Kozur, 1980: 237. — Kozur & Mostler 1989: 205.
Patrickella Kozur & Mostler, 1989: 214 (n. syn.)

TYPE SPECIES. — Rughencevispongus uralicus Kozur, 1980 (Kozur
1980: 237, pl. 1, fig. 1-3).

AGE AND LOCATION OF TYPE MATERIAL. — Kungurian (Leonardian)
and Sakmarian (Lower Permian), Cis-Urals, Russia.

TAXON CODE. — 214.
STATUS. — Valid.

REVISED DIAGNOSIS. — “Umrif§ triangular mit geraden bis leicht
konkaven Seiten. Stacheln an den Eckpunkten des Dreiecks
gelegen, klein, z.T. fehlen sie ganz. Gehduse randlich gerundet,
Ober- und Unterseite schwach bis mi8ig gew6lbt. Schalenstruktur
spongids, wobei die duflerste Schicht feinporig ist, wihrend nach
innen das Gewebe grobzeilig wird. Dises spongiése Gewebe fiillt
den grofiten Teil des Raumes zwischen dem Innenskelett und
der Gehiuseoberfliche aus. Nur die unmittelbare Umgebung
der unperforierten Markschale ist frei. Das Innenskelett besteht
aus einer unperforierten Markschale, von der in Dreiecksanord-
nung 3 Fortsitze ausgehen, von denen das schwammige Gewebe
abzweigt. Nur die Basis dieser Fortsitze ist hohl, im tbrigen
Teil sind es nadelférmige Stacheln. Weitere Stiitzbalken in der
Umgebung der 3 Fortsitze konnen ebenfalls die Verbindung des
schwammigen Gewebes des Aufienskeletts mit der Markschale
herstellen.” (Kozur & Mostler 1989: 204).

Di1aGNosIS (English translation by J. P. Caulet — RadWorld data-
base — modified by Jérg Maletz). — “Outline of the test triangular
with straight or slightly concave sides. Spines located at the corners
of the triangle, small, partly missing. Test edges rounded, upper and
lower sides slightly to strongly inflated. Shell structure spongy, with
an external layer finely porous, and a loose meshwork inside. This
spongy meshwork occupies the major part of the inner cavity be-
tween the inner skeleton and the surface layer. Only the immediate
surroundings of the non-porous medullary shell is free. The inner
skeleton is constituted by an imperforate medullary shell producing
three appendages in a triangular distribution, which branch off in
the spongy tissue. Only the bases of these appendages are hollow
and their other part is a spine. Additional bars near the three ap-
pendages can also link the spongy tissue of the external skeleton to
the medullary shell.”
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Scharfenbergia Won, 1983
sensu Kozur & Mostler (1989)

Scharfenbergia Won, 1983: 158. — Kozur & Mostler 1989: 220.

'TYPE SPECIES. — Spongotripus concentricus Riist, 1892 (Riist 1892:
173, pl. 25, fig. 4).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Rheinischen Schiefergebirge, Germany.

TAXON CODE. — 215.
STATUS. — Homonym; replacement name is Wonia Ozdikmen, 2009.

DIAGNOSIS. — “Das Skelett ist im Habitus triangular bis dreiarmig
und besteht aus spongiosem Geflecht. Dieses kann sowohl indivi-
duell als auch interspezifisch unterschiedlich stark entwickelt sein.
Durch Verdickung ist es bei einigen Arten sdulenartig ausgebildet.
Im Innern des Skeletts liegt eine sphiroidale Zentralschale. 3 von
ihr ausgehende axiale Stibe sind mit dem umgebenden Gewebe
verbunden und kénnen sich in distaler Richtung verdicken. Sie sind
an den Ecken des Skeletts bzw. an den Enden der Arme als kurze
Stacheln sichtbar.” (Won 1983: 158).

DiaGNosis (English translation by J. P. Caulet RadWorld — data-
base). — “Triangular to three-armed spongy test. Various shapes
between triangular and three-arms can be observed at individual,
or intraspecific, level. Some species can be column-shaped through
thickening of the test. Spherical central shell inside the test. Three
axial rods link the internal shell to the surrounding framework and
can thicken in distal direction. They are visible as short spines at
the corners of the test, i.e. the ends of the arms.”

REMARKS

There is considerable taxonomic overlap between the original
diagnoses proposed for this genus by Won (1983) and and
Latentifistula Nazarov & Ormiston, 1983, but since their
original publication, revisions to both genera have alleviated
the problem. Subsequent usage of Scharfenbergia, as proposed
by Kozur & Mostler (1989) and discussed in Nestell & Nes-
tell (2010), restricts Scharfenbergia to the triangular forms
similar to the Mississippian age holotype. Meanwhile, La-
tentifistula includes triradiate or trilobate species that Won
(1983) had assigned to Scharfenbergia, including Paronaella
impella Ormiston & Lane, 1976. Scharfenbergia is the junior
homonym to the arthropod Scharfenbergia Oudemans, 1936.
As Scharfenbergia is preoccupied the replacement name Wonia
was proposed by Ozdikmen (2009).

Tormentum Nazarov & Ormiston, 1983

Tormentum Nazarov & Ormiston, 1983b: 376.

TYPE SPECIES. — Tormentum protei Nazarov & Ormiston, 1983
(Nazarov & Ormiston 1983b: 376, pl. 1, fig. 3; holotype never
figured, paratype, pl. 1, fig. 3).

AGE AND LOCATION OF TYPE MATERIAL. — Gzhelian, Upper Car-
boniferous, Nikol village, Ural River, Southern Urals, Russia.

TAXON CODE. — 216.

STATUS. — Valid.
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DIAGNOSIS. — “Subtriangular, oval, lensoid Tormentidae with a three-
rayed internal frame, which is partially or completely enclosed in a
thick, sometimes weakly differentiated, spongy layer. External terminal
spines connected with rays of the internal frame are developed in one
species and absent in others.” (Nazarov & Ormiston 1983b: 376).

Wonia Ozdikmen, 2009

Wonia Ozdikmen, 2009: 247.

‘TYPE SPECIES. — Spongotripus concentricus Riist, 1892 (Rist 1892:
173, pl. 25, fig. 4).

TAXON CODE. — 217.

STATUS. — Valid.

REMARKS

Replacement name proposed for homonym Scharfenbergia
Won, 1983.

Order 2NASSELLARIA Ehrenberg, 1876

Family ARCHOCYRTIIDAE Kozur & Mostler, 1981
sensu Cheng (1986)

REMARKS

There is some disagreement, even amongst the authorship of
this chapter, about placement of this family. Cheng (1986) and
Dumitrica (in De Wever et al. 2001) argue for placement in Nas-
sellaria, citing similarities in the seven-rayed spicule with the early
cyrtoid Nassellaria in the Triassic, and external similarity with some
Triassic forms. Riedel (1967) and Holdsworth (1973) maintain
their place as pylomate entactinarians, citing a 65 million year
gap between the last appearance of the Archocyrtidae and the
Triassic Nassellaria. They also cite the instability of the position
of the rays, which can flip from apical to basal position in the
Archocyrtidae. Ray position is stable in the Triassic nassellarians.

Allocyrtium Afanasieva, 1986

Allocyrtium Afanasieva, 1986: 31.

"T'YPE SPECIES. — Archocyrtium castuligerum Deflandre, 1972 (Deflandre
1972a, pl. 4, fig. 6, nomen nudum); Deflandre 1972b: 15.

AGE AND LOCATION OF TYPE MATERIAL. — Visean (Lower Carbon-
iferous), Cabriéres, Hérault, Montagne Noire, France.

TAXON CODE. — 218.
STATUS. — Junior synonym of Archocyrtium Deflandre, 1972b (herein).

DIAGNOSIS. — “PakoBuna YAAHHEHHO-KOHUYECKOH (OPMBI, CTEHKA
LIEHTPAABHOM CyOCEpPUIECKON YaCTH PAKOBHHBI — Lieparrca IOPUCTASL
BHyTpeHHMI KapKac IIPEACTABACH YCTHIPEXAYICBOM CIIUKYAOH,
PACIOAOKEHHOH B LeHTpe Ledaauca. PakoBuHa HeceT 4eThIpe
OCHOBHbIEC TPEXTPAHHBIC UTABL, TPH U3 KOTOPBIX OKPYXKAIOT ITHAOM,
a 0AHa, 260paAbHAs 3AHMMACT OCEBOE IIOAOKCHHUE. 1 pH OCHOBHbIE
UTABI, OKAUMASIOLIHE IIHAOMHOE OTBEPCTUE, COCAUHCHBI IIUPOKOM
HEIOPHCTON MAACTUHKON B BUAC CyOKOHMYECKOTO MepUCTOMA.”

(Afanasieva 1986: 31).
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D1aGNosIS (English translation by J. P. Caulet — RadWorld data-
base). — “Shell elongated-conical, central part of the subspherical
part (cephalis) porous. Intetrnal structure represented by a four-rays
spicule, at the centre of the cephalis. Four main spines, three-sided,
three of them around the pylome, the other one, aboral, in axial
location. The three main spines at the border of the pylome are
reunited around the aperture by a wide, imperforate plate, shaped
as a sub-conical peristome.”

REMARKS

The distinction of having an imperforate peristome, made
by Afanasieva (1986) and used as a criterion to introduce a
new genus, is herein regarded as a species rather than genus
level difference.

Archocyrtium Deflandre, 1972 sensu Holdsworth (1973)

Archocyrtium Deflandre, 1972b: 15; 1960: 216 (nomen nudum). —
Holdsworth 1973: 122.

Allocyrtium Afanasieva, 1986: 31 (n. syn.)

TYPE SPECIES. — Archocyrtium riedeli Deflandre, 1960 (Deflandre
1960: 216, pl. 1, fig. 17, nomen nudum); Deflandre 1972a: 3537,
pl. 4, fig. 4-5; 1972b: 15.

AGE AND LOCATION OF TYPE MATERIAL. — Visean (Lower Carbon-
iferous), Cabriéres, Hérault, Montagne Noire, France.

TAXON CODE. — 219.
STATUS. — Valid.

Di1aGNosIs. — “Céphalis sphérique perforé surmonté d’une corne
apicale ou subapicale costulée, avec un podome de trois cornes autour
d’un pylome dont le bord peut se prolonger entre les cornes, consti-
tuant ainsi un pseudothorax jamais perforé. Systeme trabéculaire
interne comportant quatre actines, parfois conservé partiellement,

souvent disparu” (Deflandre 1972b: 15).

REVISED DIAGNOSIS. — “A single, perforate lattice shell with
only four main spines, three of which are positioned symmetri-
cally in the pylome margin, the fourth constituting an apical
spine positioned at the opposite pole from the pylome centre.
Internal spicules are completely absent in some species but well
developed in others. A pylome net is invariably absent.” (Hold-
sworth 1973: 122).

Cerarchocyrtium Deflandre, 1973

Cerarchocyrtium Deflandre, 1973d: 151.

TYPE SPECIES. — Cerarchocyrtium ambiguum Deflandre, 1973d
(Deflandre 1973d: 151, pl. 1, fig. 9, pl. 4, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Visean (Lower Carbon-
iferous), Cabriéres, Hérault, Montagne Noire, France.

TAXON CODE. — 220.
Status. — Valid.
DIAGNOSIS. — “Céphalis sphérique pourvu de deux cornes et d’un

podome a 3 pieds avec un pseudo-thorax plus ou moins développé.
Systéme trabéculaire 2 5 trabécules.” (Deflandre 1973d: 151).
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D1aGNosIS (English translation by J. P. Caulet — RadWorld data-
base). — “Spherical cephalis bearing two horns and a podome with
three feet and a more or less well-developed pseudo-thorax. Internal
spicule with five spines.”

Ceratoclathrulum Deflandre, 1960 (nomen nudum)

Ceratoclathrulum Deflandre, 1960: 216 (nomen nudum).

TYPE SPECIES. — Ceratoclathrulum ambiguum Deflandre, 1960
(Deflandre 1960: 216, pl. 1, fig. 8).

TAXON CODE. — 221.
STATUS. — Nomen nudum.

DIAGNOSIS. — undescribed.

Cyrtisphaeractenium Deflandre, 1972

Cyrtisphaeractenium Deflandre, 1972b: 14; 1960: 216 (nomen nudum).

‘TYPE SPECIES. — Cyrtisphaeractenium mendax Deflandre, 1960 (De-
flandre 1960: 216, pl. 1, fig. 19, nomen nudum); Deflandre 1972a:
3535, pl. 1, fig. 5-11, pl. 2, fig. 4-5, pl. 3, fig. 1-6; 1972b: 15.

AGE AND LOCATION OF TYPE MATERIAL. — Visean (Lower Carbon-
iferous), Cabriéres, Hérault, Montagne Noire, France.

TAXON CODE. — 222.
STATUS. — Valid.

DIAGNOSIS. — “Céphalis sphérique perforé avec des pores arrondis,
largement espacés et peu nombreux, muni de quatre cornes costulées
dont I'une est toujours courte et conique et deux autres grandes et
non apicales. Ouverture large a bord portant une collerette épais-
sie, de laquelle partent de longues pointes rapprochées en dents de
peigne, avec un podome formé de trois longues cornes tricostulées,
droites ou un peu courbées, entre lesquelles subsistent des vestiges
souvent trés réduits de Pappareil pectiné. Systéme trabéculaire
interne connu seulement par quelques vestiges en tigelles gréles,
issues de la base des cornes et franchement dirigées vers le centre.»

(Deflandre 1972b: 14).

Di1aGNosIS (English translation by Taniel Danelian). — Cephalis
spherical, perforated by rounded pores that are not numerous and
well-spaced, bearing four costate horns one of which is always short
and conical, the two others are large and not apical. The opening is
large and bears a thick collar, from which long spikes extend, they
are brought together in the form of brush, with a podome that is
formed by three long tri-bladed horns, which are straight or slightly
curved, through which exist the remains of a pectinate (parallel-ridged)
apparatus. The internal spicular (trabecular) system is known only
from some remains with slender stalks extending from the base of
the horns and truly directed towards the center.

ABRIDGED DESCRIPTION (translated from Deflandre [1972b] by
J. P. Caulet). — See also Holdsworth (1973).

Cyrtisphaeronemium Deflandre, 1972

Cyrtisphaeronemium Deflandre, 1972b: 14; 1960: 216 (nomen nudum).
TYPE SPECIES. — Cyrtisphaeronemium prudentigerum Deflandre,

1960 (Deflandre 1960: 216, pl. 1, fig. 18, nomen nudum); Deflandre
1972a: 3535, pl. 1, fig. 1.
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AGE AND LOCATION OF TYPE MATERIAL. — Visean (Lower Carbon-
iferous), Cabriéres, Hérault, Montagne Noire, France.

TAXON CODE. — 223.

STATUS. — Valid.

DIAGNOSIS. — “Céphalis sphérique perforé a pores circulaires peu
rapprochés, muni de quatre cornes tricostulées dont I'une, non exacte-
ment apicale, est souvent plus développée. Ouverture large, a bord non
épaissi, avec un podome constitué de trois cornes tricostulées, longues
et plus ou moins courbées, entre la base desquelles s'intercalent, portées
par une mince paroi, trois paires de grandes épines peu épaisses, non
costulées. Systéme trabéculaire interne avec un batonnet médian des
extrémités duquel partent trois et quatre trabécules fines rejoignant
la base des sept apophyses” (Deflandre 1972b: 14).

Di1aGNosIS (English translation by Taniel Danelian). — “Cephalis
spherical, perforated by circular pores that are not closely spaced to
one another, bearing four costate horns one of which, not exactly
apical, is often more developed. Opening large, with a thin border
and with a podome that is formed by three long tri-bladed horns,
which are long and more or less curved, and at the base of which is
intercalated, and held by a thin wall, three pairs of large thin spines,
which are not bladed. The internal spicular (trabecular) system bears
a median bar from the extremities of which extend three and four
thin spicules that join at the base seven apophyses.”

Deflandrellium Cheng, 1986

Deflandrellium Cheng, 1986: 134.

‘TYPE SPECIES. — Deflandrellium georgesi Cheng, 1986 (Cheng 1986:
134, pl. 7, fig. 7, 13).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Famennian
(Upper Devonian), Woodford Formation, Ouachita Mountains,
Oklahoma, USA.

TAXON CODE. — 224.
STATUS. — Valid.

DIAGNOSIS. — “Test as with family but possessing five asymmetri-
cally arranged spines on shell surface, and one subapical horn and
four feet. Cephalis spherical, perforate having sparsely to densely
distributed pores with pore cones. Pylome large, circular with four
feet surrounding of which one foot is always slightly higher in posi-
tion. The narrow pylome is skirt-like, imperforate lacking a marginal

fringe.” (Cheng 1986: 134).

Foremaniella Deflandre, 1972

Foremaniella Deflandre, 1972b: 14.

‘TYPE SPECIES. — Cyrtentactinia cibdelosphaera Foreman, 1963 (Fore-
man 1963: 285, pl. 8, fig. 3, pl. 9, fig. 4).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Huron
member, Ohio Shale, USA.

TAXON CODE. — 225.
STATUS. — Valid.

DI1AGNOSIS. — “Coque sphérique perforée, munie d’un systéme
trabéculaire & batonnet médian et sept (ou six ?) actines rejoign-
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ant sept (ou six ?) cornes dont trois (ou deux ?), plus développées,
sont réunies par un bourrelet circulaire entourant une aire amincie
perforée” (Deflandre 1972b: 14).

D1AGNOSIS (English translation by Taniel Danelian). — “Spherical
perforated test, bearing a trabecular system formed of a median rod
and seven (or six?) spines/spicules that join seven (or six?) horns,
three (or two?) of which are more developed and joined by a circular
rim that surrounds a thin perforated area.”

Mostlerium Cheng, 1986

Mostlerium Cheng, 1986: 136.

TYPE SPECIES. — Mostlerium unicum Cheng, 1986 (Cheng 1986:
136, pl. 4, fig. 7, 8, 20, 23).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Oklahoma and Arkansas, USA.

TAXON CODE. — 226.
STATUS. — Junior synonym of Pararchocyrtium Deflandre, 1972 (herein).

D1aGNOSsIS. — “Test as with family [Archocyrtidae] but possessing
seven spines on the shell surface; three spines located on the upper
hemisphere, of which one slightly lower in position and much shorter;
four other spines located on the lower hemisphere surrounding the
pylome margin. Cephalis subspherical, perforate having large, cir-
cular pylome. Pylome margin having expanded skirt; narrow and
imperforate.” (Cheng 1986: 136).

REMARKS

Noble ez al. (2008: 47) note the instability of the position of
spines (either as feet or lateral spines) in Pararchocyrtium, and
question the validity of using the number of feet as a criterion
for genus level distinction in several of the archocyrtid taxa.
We synonymize herein.

Pararchocyrtium Deflandre, 1972

Pararchocyrtium Deflandre, 1972b: 15; 1972a: 3537 (nomen nudum).
Mostlerium Cheng, 1986: 136 (n. syn.)
Robotium Cheng, 1986: 137 (n. syn.)

TYPE SPECIES. — Pararchocyrtium mirabile Deflandre, 1972 (Def-
landre 1972a: 3537, pl. 4, fig. 1-3); Deflandre 1972b: 15.

AGE AND LOCATION OF TYPE MATERIAL. — Visean (Lower Carbon-
iferous), Cabriéres, Hérault, Montagne Noire, France.

TAXON CODE. — 227.
STATUS. — Valid.

DI1AGNOSIS. — “Céphalis sphérique perforé portant quatre cornes
costulées dont une toujours courte. Podome formé par trois cor-
nes divergentes entourant le pylome. Syst¢eme trabéculaire interne
comportant sept actines. Ce genre différe des deux précédents par
I'absence de toute structure entre les cornes du podome.” (Deflan-

dre 1972b: 15).

D1aGNOsIS (English translation by J. P. Caulet — RadWorld data-
base). — “Cephalis perforated spherical bearing four costate/folded?
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horns, one of which is always short. Podome is formed by three di-
verging horns surrounding the pylome. An internal trabecular system
bears seven spines. This genus differs from the two previous ones
by the absence of any structure between the horns of the podome.”

Robotium Cheng, 1986

Robotium Cheng, 1986: 137.

TYPE SPECIES. — Robotium validum Cheng, 1986 (Cheng 1986:
139, pl. 3, fig. 3, 10, 11, 17, 21).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Oklahoma and Arkansas, USA.

TAXON CODE. — 228.

STATUS. — Junior synonym of Pararchocyrtium Deflandre, 1972
(herein).

D1aGNOSIS. — “Test as with family [Archocyrtidae] but possessing
six asymmetrically disposed spines on the shell surface with two
subapical horns and four feet.” (Cheng 1986: 137).

REMARKS
See remarks under Mostlerium.

Family POPOFSKYELLIDAE Kozur & Mostler, 1981
emend Cheng (1986)

Cyrtentactinia Foreman, 1963

Cyrtentactinia Foreman, 1963: 284.

TYPE SPECIES. — Cyrtentactinia primotica Foreman, 1963 (Foreman
1963: 285, pl. 8, fig. 2a-c, pl. 9, fig. 3a-b).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Huron
member, Ohio Shale, USA.

TAXON CODE. — 229.
STATUS. — Valid.

DI1AGNOSIS. — “Relatively large spherical or subspherical cephalis,
enclosing a spicule with six to perhaps eight (commonly seven) rays
arising from the ends of an oblique median bar. Thorax, perforate
or imperforate, with or without marginal teeth, not separated from
the cephalis by regular collar pores. The rays of the internal spicule
continue beyond the wall of the cephalis, and in and beyond the
wall of the cephalis, and in and beyond the thoracic wall, as external
spines” (Foreman 1963: 284).

REVISED DIAGNOSIS. — “A single, perforate, pylomate lattice shell
with internal spicular system incorporating six or seven rays. Ex-
ternally, more than four main spines, usually seven and only rarely
five, two to four of which are incorporated in the pylome margin.
A pylome net is sometimes present and in some species, and in
some individuals of other species, it is considered that spicules are
secondary lost.” (Holdsworth 1973: 122).

Kantollum Cheng, 1986

Kantollum Cheng, 1986: 163.
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TYPE SPECIES. — Kantollum pittsburgense Cheng, 1986 (Cheng
1986: 164, pl. 2, fig. 4, 8, 22).

AGE AND LOCATION OF TYPE MATERIAL. — Famennian to lower Kin-
derhookian (Upper Devonian to Lower Carboniferous), Woodford
Formation, Ouachita Mountains, Oklahoma, USA.

TAXON CODE. — 230.
STATUS. — Valid.

DIAGNOSIS. — “Test as with subfamily, conical, strongly or weakly
lobulate. Four or more lobes with strictures at joints. Single layer of
irregularly arranged pore frames; microgranular layer usually covering
the spherical to subspherical cephalis. Sturdy apical and/or subapical
horns and spines confined to the cephalic wall.” (Cheng 1986: 142).

Popofskyellum Deflandre, 1964 sensu Holdsworth (1966)

Popofskyellum Deflandre, 1964: 3058; 1960 (nomen nudum). —
Holdsworth 1966: 326.

TYPE SPECIES. — Popofskyellum pulchrum Deflandre, 1960 (Def-
landre 1960: pl. 1, fig. 26, nomen nudum); Deflandre 1964: 3055,
fig. 1-2, 5-6.

AGE AND LOCATION OF TYPE MATERIAL. — Visean (Lower Carbon-
iferous), Cabrieres, Hérault, Montagne Noire, France.

TAXON CODE. — 231.
STATUS. — Valid.

D1AGNOsIS. — “Coque perforée campanuliforme ou conique, avec
deux cotes ou baguettes latérales opposées, saillant généralement a la
base; podome a deux branches; céphalis 4 cornes simples; présence
fréquente d’une courte corne conique tricostulée (fig. 5, 6 et 10);
systéme trabéculaire basal asymétrique mal connu (fig. 8 et 9).”

(Deflandre 1964: 3058).

D1aGNosIS (English translation J. P. Caulet — RadWorld database). —
“Bell-shaped or conical shell perforate with two opposite ribs or lateral
rods, usually protruding at the base; podome with two branches;
cephalis with simple horns; common occurrence of a short three-sided
horn (figs. 5, 6 and 10); internal spicule not well known (figs. 8, 9).”

REVISED DIAGNOSIS. — Shell perforated, bell-shaped or conical,
with two opposed lateral ribs or rods, usually projecting at the base.
Podome with two branches. Cephalis with unbranched spines,
frequently with a short, conical, tricostate spine. Poorly known,
asymmetrical trabecular system basally. (Holdsworth 1966: 326).

Totollum Schwartzapfel & Holdsworth, 1996

Totollum Schwartzapfel & Holdsworth, 1996: 142.

TYPE SPECIES. — Totollum blomei Schwartzapfel & Holdsworth,
1996 (Schwartzapfel & Holdsworth 1996: 146, pl. 10, fig. 1, 2, 6,
7,12, 13,16, 17).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Famennian (Up-
per Devonian), Woodford Formation, Criner Hills and southern
Arbuckle Mountains, Oklahoma, USA.

TAXON CODE. — 232.

STATUS. — Valid.
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DIAGNOSIS. — “Test two-chambered, three-chambered, or multi-
chambered, with or without strictures at joints, conical in shape,
non-lobulate to distinctly lobulate in outline. First chamber small,
hemispherical with two subapical horns. Horns thorn-like; solid,
circular in axial section. Two diametrically opposed lateral rods origi-
nating close to base of first chamber, incorporated in the shell wall,
and projecting either beyond the very base of the shell or halfway
around the shell to form a wing-like structure. Test with single layer
of pore frames with circular, elliptical or irregular, worm-like pores;
pores usually densely and evenly distributed on the wall surface of the
distal chambers. First chamber skeletal elements, extremely delicate,
usually not preserved; confined to the interior of the first chamber
only. Test with very weakly developed partition(s).” (Schwartzapfel &
Holdsworth 1996: 142).

Tuscaritellum Deflandre, 1972

Tuscaritellum Deflandre, 1972b: 16; 1963: 3982 (nomen nudum).

TYPE SPECIES. — Tuscaritellum imitatum Deflandre, 1963 (Deflan-
dre 1963: 3982 [nomen nudum)); Deflandre 1972a: 3537, pl. 1,
fig. 1; 1972b: 16.

AGE AND LOCATION OF TYPE MATERIAL. — Visean (Carboniferous),
Cabriéres, Montagne Noire, France.

TAXON CODE. — 233.
STATUS. — Valid.

D1aGNOsIS. — “Coque perforée cylindro-conique ou campanulée,
satténuant vers I'apex qui est arrondi et forme un cephalis mal
délimité, indiqué seulement par un tres faible rétrécissement de
la paroi, laquelle est dépourvue de toute autre marque. Céphalis
muni de quatre (ou trois ?) petites cornes ou épines, simples. Coque
portant, vers la partie médiane, deux petites apophyses ou cornes
divergentes souvent inégalement développées ; pylome ouvert, sans
trace de podome. Systéme trabéculaire interne absent ou trop in-
distinct pour étre décrit.”(Deflandre 1972b: 16).

D1aGNoOsIS (English translation by Paula Noble). — “Perforated
cylindrical-conical or bell-shaped shell, decreasing towards the
rounded apex with a poorly delimited cephalis, indicated only by a
very slight recession of the wall, which is devoid of any other mark.
Cephalis with four (or three?) small simple horns. Shell bears towards
the middle two small horns or divergent processes often unevenly
developed; pylome open, without a trace of a podome. Internal
trabecular system is absent or too indistinct to be described.”

Order SPUMELLARIA Ehrenberg, 1876

Family ANTYGOPORIDAE Maletz & Bruton, 2007

Antygopora Maletz & Bruton, 2005

Antygopora Maletz & Bruton, 2005: 713.

TYPE SPECIES. — Antygopora ordovicica Maletz & Bruton, 2005
(Maletz & Bruton 2005: 715, fig. 2a-d, 3, 4, 5b, 6b).

AGE AND LOCATION OF TYPE MATERIAL. — Uppermost Lower Or-
dovician, Spitsbergen (Svalbard).

TAXON CODE. — 234.
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STATUS. — Valid.

DI1AGNOSIS. — “Spherical radiolarians with two cortical tests, formed
by a typical thin layer pierced by round pores with elevated rims and
ornamented on the surface with distinct connecting ridges forming
a honeycomb pattern; internal spicule and spines apparently lack-
ing.” (Maletz & Bruton 2005: 713).

Beothuka Aitchison, Flood & Malpas, 1998

Beothuka Aitchison, Flood & Malpas, 1998: 417.
Labyrinthia Maletz & Bruton, 2007: 281.

‘TYPE SPECIES. — Beothuka terranova Aitchison, Flood & Malpas,
1998 (Aitchison ez al. 1998: 417, fig. 1a-o).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Tremadocian (Lower
Ordovician), Little Port Complex, western Newfoundland, Canada.
Subsequently the red chert fauna of the Little Port complex has been
reviewed by Won & Iams (2013) and age assignment has been revised
to the lower Arenig (middle Floian) correlating to the P fruticosus
graptolite Zone and O. evae conodont Zone of the Cow Head Group.

TAXON CODE. — 235.
STATUS. — Valid.

D1aGNos1S. — “Ellipsoidal radiolarian with thick latticed to coarsely
porous cortical shell. Robust bi-polar rodded spines tapering to a
point.” (Aitchison et al. 1998: 417).

REMARKS

Won & Iams (2011) place Beothuka in the Antygoporidae
of Maletz & Bruton (2007) at the same time emending the
diagnosis of this family.

Labyrinthia Maletz & Bruton, 2007

Labyrinthia Maletz & Bruton, 2007: 281.

TYPE SPECIES. — Labyrinthia inexpectata Maletz & Bruton, 2007
(Maletz & Bruton 2007: 281, fig. 27A-0).

AGE AND LOCATION OF TYPE MATERIAL. — [sograptus lunatus graptolite
zone, Chewtonian-Castlemainian (Lower Ordovician), Valhallfonna
Formation, Spitsbergen.

TAXON CODE. — 236.

STATUS. — Junior synonym of Beothuka Won & lams, 2011.
Won & Iams (2011).

DIAGNOSIS. — “Labyrinthine spherical radiolarian with an indistinct
microsphere and a variable number of external spines; labyrinthine mesh
made of thin, anastomosing bandages.”(Maletz & Bruton 2007: 281).

Parabeothuka Won & lams, 2015

Parabeothuka Won & lams, 2015: 27.

TYPE SPECIES. — Parabeothuka transformis Won & lams, 2015
(Won & Iams 2015: 27, pl. 10, fig. 5).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Floian (Lower/
middle Arenig), Cow Head Group, Western Newfoundland, Canada.
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TAXON CODE. — 237.
STATUS. — Valid.

DIAGNOSIS. — “Spherical skeleton with three or four concentric
and/or subconcentric shells formed by bandages; outer shell is
spherical and two-dimensionally latticed by bandages with traces
of labyrinthine meshwork structure. Proloculus with thin bandages
or bars.” (Won & Iams 2015: 27).

Family COPICYNTRIDAE Kozur & Mostler, 1989

Copicyntrinae Kozur & Mostler, 1989: 215 (nom. transl.)

EMENDED DIAGNOSIS. — Spherical, ellipsoidal, to discoidal shell con-
sisting of six to 11 spongy layers that show a planispiral arrangement
in cross section. Layers may not be strongly distinguished. Spines
occur in most taxa and vary from massive three-bladed spines to
delicate needle-like spines. In some cases spines may be distributed
in a polar arrangement (herein).

REMARKS

Nazarov & Ormiston originally placed the genera contained
herein within the Entactinaria, however no inner entactinarian
spicule has been observed, even after sectioning (Noble & Jin
2010). Kozur & Mostler (1989) erected the subfamily Copi-
cyntrinae, which they placed in the spumellarian family Oertli-
spongidae. De Wever ez al. (2001) use a narrower definition
of the Oertlispongidae that is restricted only to the Mesozoic
forms. Herein, we raise the rank of the Copicyntrinae to the
family level, and emend the description to include spherical,
ovate, and discoidal forms in order to accommodate several
concentrically spongy upper Paleozoic genera.

Bipylospongia Noble, 1994

Bipylospongia Noble, 1994: 37.

TYPE SPECIES. — Bipylospongia rudosa Noble, 1994 (Noble 1994:
37, pl. 7, fig. 6-9).

AGE AND LOCATION OF TYPE MATERIAL. — Silurian zones 1 and
2 (upper Wenlock-Ludlow?), Marathon uplift, west Texas, USA.

TAXON CODE. — 238.
STATUS. — Valid.

DIAGNOSIS. — “Test ovate consisting of a spongy cortical shell with a
hollow internal cavity and no medullary shell. Two pylomes occur; one
at each pole which are often unequal in size. Pylomes are surrounded
by five to eight spines or flanges of varying size. Cortical surface
may or may not be covered with spongy nodes.” (Noble 1994: 37).

Copicyntra Nazarov & Ormiston, 1985

Copicyntra Nazarov & Ormiston, 1985: 24.

TYPE SPECIES. — Copicyntra acilaxa Nazarov in Isakova & Nazarov,
1986 (Isakova & Nazarov 1986: 70, pl. 18, fig. 2).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Carboniferous
(Gzhelian), Southern Urals, Russia.
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TAXON CODE. — 239.
STATUS. — Valid.

DIAGNOSIS. — “Astroentactiniidae with a spongy outer layer and
porous inner sphere. Among them are developed 8-13, rarely more,
thin concentric shells, which are nested. These shells probably rep-
resent differentiated spongy layers. All spheres are crossed by radial
crossbeams joining with the bases of outer spines of varied form.”
(Nazarov & Ormiston 1985: 24).

Copifyntmide‘s Nazarov & Ormiston, 1985

Copicyntroides Nazarov & Ormiston, 1985: 28.

TYPE SPECIES. — Copicyntroides asteriformis Nazarov & Ormiston,
1985: 28, pl. 2, fig. 12-13.

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian (Guadalu-
pian), Lamar Limestone of Bell Canyon Formation, West Texas, USA.

TAXON CODE. — 240.
STATUS. — Valid.

D1aGNOsIS. — “Shell inflated, discoidal, consisting of finely cellu-
lar spongy outer layer and nine or ten concentric inner shells with
a central spherical shell. Periphery with six to nine three-bladed
spines with a gap in their radial arrangement, which marks a plane
of bilateral symmetry.” (Nazarov & Ormiston 1985: 28).

Copiellintra Nazarov & Ormiston, 1985

Copiellintra Nazarov & Ormiston, 1985: 25.
Ellipsocopicyntra Kozur & Mostler, 1989: 218.

TYPE SPECIES. — Copiellintra diploacantha Nazarov & Ormiston,
1985 (Nazarov & Ormiston 1985: 26; holotype never figured,
paratype pl. 2, fig. 5).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Permian (Sakmar-
ian), Kandurov Suite, Southern Urals, Russia.

TAXON CODE. — 241.

STATUS. — Valid.

DI1AGNOSIS. — As with family, “Ellipsoidal Astroentactiniinae with
spongy outer layer and porous inner sphere. Between these more
than 10 ellipsoidal, thin shells developed, nested in each other. Ra-
dial crossbeams crossing all shells, sometimes continuing to external
spines.” (Nazarov & Ormiston 1985: 25).

REMARKS

This genus, originally placed within the Astroentactiniidae
by Nazarov & Ormiston (1985), lacks entactinarian internal
structures. See Noble & Jin (2010) for a discussion of the
history of the family-level assignment of this genus.

Devoniglansus Wakamatsu, Sugiyama & Furutani, 1990

Devoniglansus Wakamatsu, Sugiyama & Furutani, 1990: 171.

TYPE SPECIES. — Devoniglansus unicus Wakamatsu, Sugiyama &
Furutani, 1990 (Wakamatsu ez al. 1990: 172, pl. 4. fig. 1-4).
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AGE AND LOCATION OF TYPE MATERIAL. — Upper Silurian — Mid-
dle Devonian interval, Kurosegawa tectonic zone, southwest Japan.

TAXON CODE. — 242.
STATUS. — Valid.

DiAGNoOsIS. — “Paleozoic spumellaria possessing ellipsoidal to
acorn-like shell with multishelled structure consisting of a number
of thin layers, one apical spine, and a basal hole surrounded by basal
spines.” (Wakamatsu ez /. 1990: 171).

Ellipsocopicyntra Kozur & Mostler, 1989

Ellipsocopicyntra Kozur & Mostler, 1989: 218.

‘TYPE SPECIES. — Ellipsocopicyntra oviformis Kozur & Mostler, 1989
(Kozur & Mostler 1989: 218, pl. 15, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Kungurian, Koshelev
Formation, Cis-Urals, Russia.

TAXON CODE. — 243.

STATUS. — Junior synonym of Copiellintra (by Noble & Jin 2010:
134).

D1aGNoOSIS. — “Mit den Familienmerkmalen. Gehiuse ellipsoidal.
An den Polarregionen (lange Achse) treten 1-2 mehr Schalen auf als
dquatorial (kurze Achse). Stacheln zahlreich, dreikantig, tiber die
ganze Schale verteilt. Ausbildung der Mikrosphire und ihrer unmit-
telbaren Umgebung nicht bekannt.” (Kozur & Mostler 1989: 218).

D1AGNOSIS (English translation by Jorg Maletz). — “As with family,
ellipsoidal body. At the polar regions (long axis) occur 1-2 more
shells than equatorial (short axis). Spines numerous, triangular,
spread over the entire shell. Structure of the microsphere and its
immediate surroundings is not known.”

Klaengspongus Sashida in Sashida, Salyapongse &
Nakornsri, 2000 sensu Maldonado & Noble (2010)

Klaengspongus Sashida in Sashida, Salyapongse & Nakornsri, 2000:
256. — Maldonado & Noble 2010: 106.

Spongosphaeradiscus Wang in Wang & Shang, 2001: 118.

TYPE SPECIES. — Klaengspongus spinosus Sashida in Sashida,
Salyapongse & Nakornsri, 2000 (Sashida ez /. 2000: 256, pl. 3,
fig. 7-8).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian (Changhsin-
gian), Eastern Thailand.

TAXON CODE. — 244,
STATUS. — Valid.

DI1AGNOSIS. — “Large, discoidal, spongy shell with short conical
spines in the equatorial plane. Central cavity shallow, flanked by
deep depression.” (Sashida iz Sashida ez al. 2000: 256).

REMARKS

Maldonado & Noble (2010) emended the diagnosis to include
forms lacking equatorial spines, and also included details about
the concentric internal shells surrounding the inner cavity.
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Paracopicyntra Feng in Feng He, Gu, Jin & Meng, 2006

Paracopicyntra Feng in Feng, He, Gu, Jin & Meng, 2006a: 25.

TYPE SPECIES. — Copicyntra ziyunensis Feng & Gu, 2002 (Feng &
Gu 2002: 803, fig. 4.12, 5.1-5.7).

AGE AND LOCATION OF TYPE MATERIAL. — Uppermost Changhsin-
gian, southern Guizhou, southwestern China.

TAXON CODE. — 245.
STATUS. — Valid.

DIAGNOSIS. — “Test subspherical, with numerous spines. Outer
shell spongy, with very small pores; innermost shell large; four to
seven (usually four to five) concentric shells occur between outer
and medullary shell. An initial spicule is located at the central part
of the medullary shell.” (Feng in Feng et al. 2006a: 25).

Paurinella Kozur & Mostler, 1981

Paurinella Kozur & Mostler, 1981: 49.

TYPE SPECIES. — Paurinella curvata Kozur & Mostler, 1981 (Ko-
zur & Mostler 1981: 49, pl. 4, fig. 3, 6).

AGE AND LOCATION OF TYPE MATERIAL. — Anisian-Ladinian, Re-
coaro, Passo della Gabiola, Italy Taxon code: 246.

STATUS. — Valid.

DIAGNOSIS. — “Schale spongids, sphirisch bis subsphirisch, stets
mit mehr als 10 konzentrisch angeordneten Schichten um eine win-
zige Mikrosphire. Die drei Hauptstacheln sind rund und liegen in
einer Ebene, z.T. sind sie gebogen.” (Kozur & Mostler 1981: 49).

D1AGNOsIS (English translation J. P. Caulet — RadWorld database). —
“Spongy shell, spherical to sub-spherical, invariably with more than
ten concentrically arranged spheres around a tiny microsphere. The
three main spines are round and are located in a plane, and are
sometimes bent.”

Spongosphaeradiscus Wang in Wang & Shang, 2001

Spongosphaeradiscus Wang in Wang & Shang, 2001: 118.

‘TYPE SPECIES. — Spongosphaceradiscus shaiwaensis Wang in Wang &
Shang, 2001 (Wang & Shang 2001: 118, pl. 1, fig. 24-33, holotype
not designed, best specimen pl. 1, fig. 27).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Shaiwa
Group, Guizhou, China.

TAXON CODE. — 247.

STATUS. — Junior synonym of Klaengspongus Sashida, Salyapongse,
and Nakornsri, 2000 (by Maldonado & Noble 2010: 106).

DI1AGNOSIS. — “Shell bi-convex, lenticular in lateral view, composed
of one central sphere with discoidal margin and marginal spines.
Sphere and disc spongy, spines cone-form, short and three-bladed.”
(Wang in Wang & Shang 2001: 118).

REMARKS

Maldonado & Noble (2010) placed this genus in synonymy,
but misspelled the name as Spongosphaerodiscus.
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Tamonella Dumitrica, Kozur & Mostler, 1980
Tamonella Dumitrica, Kozur & Mostler, 1980: 7.

‘TYPE SPECIES. — Tamonella multispinosa Dumitrica, Kozur & Mos-
tler, 1980 (Dumitrica ez a/. 1980: 7, pl. 10, fig. 1, 3, 8).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Anisian — lower
Ladinian, Southern Alps, area of Recoaro and Tretto, Italy.

TAXON CODE. — 248.
STATUS. — Valid.

DiagNosis. — “Elongated-ellipsoidal spongy shell. Spongy network ar-
ranged in many layers. Microsphere minute. The numerous (mostly more
than 10) spines are rather short, needle-like and situated only in the pole
areas. They all have nearly the same length” (Dumitrica ez a/. 1980: 7).

Tetrapaurinella Kozur & Mostler, 1994
Tetrapaurinella Kozur & Mostler, 1994: 76.

"TYPE SPECIES. — Tetrapaurinella discoidalis Kozur & Mostler, 1994
(Kozur & Mostler 1994: 77, pl. 16, fig. 9, pl. 17, fig. 4, 6).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Fassanian Spon-
gosilicarmiger italicus Zone, San Ulderico, Southern Alps, Italy.

TAXON CODE. — 249.
STATUS. — Valid.

DiaGNoOsIS. — “Shell discoidal, inflated discoidal or subspherical,
consisting of several spongy layers around a microsphere. 4 needle-
like main spines in cross-like arrangement, situated in one plane or

with slightly tetrahedral arrangement.” (Kozur & Mostler 1994: 76).

Family HAPLOTAENIATIDAE Won, Blodgett & Nestor, 2002

Haplotaeniatumidae — Won ez al. 2002: 959 (nom. correct. Maletz
[2011a: 130]).

Gyrosphaera Noble & Maletz, 2000

Gyrosphaera Noble & Maletz, 2000: 267.

TYPE SPECIES. — Gyrosphaera raneatela Noble & Maletz, 2000
(Noble & Maletz 2000: 267, pl. 2, fig. 1-3).

AGE AND LOCATION OF TYPE MATERIAL. — Telychian (Llandovery,
Lower Silurian), Dalarna, Sweden.

TAXON CODE. — 250.
STATUS. — Valid.

D1aGNOsIS. — “Large spherical to subspherical shell composed of
loose labyrinthine mesh forming three or more spiral layers. Primary
spines rod-shaped. Species vary in relative spine length, number of
spines, and robustness of spines.” (Noble & Maletz 2000: 267).

Haplotaeniatum
Navarov & Ormiston, 1987 in Nazarov, 1988
sensu Jones & Noble (2006)

Hdplotaeniatum Navarov & Ormiston, 1987 in Nazarov, 1988:
66. — Nazarov 1988: 66 (nomen nudum). — Nazarov & Ormiston
1990: 19; 1993: 40, 41. — Jones & Noble 2006: 300.
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‘TYPE SPECIES. — Haplotaeniatum labyrintheum Nazarov & Ormis-
ton, 1990 (Nazarov & Ormiston 1990: 20, pl. 1, fig. 5); Nazarov &
Ormiston 1993: 41, pl. 3, fig. 9-10.

AGE AND LOCATION OF TYPE MATERIAL. — Middle to upper Llando-
very (Lower Silurian), Sakmarskaya Suite, Southern Urals, Bashkiria,
Sakmara River, Bolshoe Abishevo village, Russia.

TAXON CODE. — 251.
STATUS. — Valid.

DIAGNOSIS. — “BHyTpeHHHII KapKac HPEACTABACH TOHKOMH
mecTHAy4cBoi crukyaoil. HepaBHoMepHOE passuTne anodpusos
Ha Ay4aX Ha PasAMYHOM PACCTOSIHHM APYT OT APyra HPHBOAUT K
00pa3soBaHUI0 HECKOABKUX IpyborybuyaTsix obosouek. Bueurnsis
060A0UKa, a TAKOKe HECKOABKO BHYTPCHHHX HHOTAA IIPOHH3aHBI
CKBO3HbIM oTBepcTHeM (rmraom?). BHemHux ura mects. oHu KopoTKue,
CTEP)KHEBUAHBIC, ACTO PA3BUTHI TPH-ICTHIPE UTABI, PEKE OAHA HAH

ase” (Nazarov 1988: 66).

SUBSEQUENTLY PUBLISHED DIAGNOSIS (in English). — As with family
“Having several concentric or spiraliform internal shells, which are
interpreted as having formed from apophyses developed on basal and
proximal parts of the main spine.” (Nazarov & Ormiston 1993: 40).

REMARKS

As Nazarov (1988: 66) introduces Haplotaeniatum Navarov &
Ormiston, 1987 as a new genus and assigns but does not
describe the type species Haplotaeniarum tegimentum Naz-
arov, 1984, the genus is then nomen nudum. In Nazarov &
Ormiston (1990) a different type species Haplotaeniatum
labyrintheum Navarov & Ormiston, 1990 is assigned this
time with a description and a holotype GIN 4679/33
(although it is another specimen GIN 4679/34 that is il-
lustrated). This is followed in Nazarov & Ormiston (1993)
where a diagnosis for Haplotaeniatum is published in English
together with that of the type species Haplotaeniarum laby-
rintheum. This time, a paratype GIN 4679/34 is illustrated
(Nazarov & Ormiston 1993: pl. 3, figs 9, 10). By order of
priority the 1990 introduction of the genus is the first that
can be regarded as valid.

Won ez al. (2002) emended the diagnosis to better describe
the internal structure, a proloculus, overlain by labyrinthine
material, which could be distinctly layered to non-layered. Won
et al. (2002) also included taxa from the genus Orbiculopylo-
rum that had a distinct gap between outer and inner layers.
Jones & Noble (2006) introduced emendations that removes
forms with a distinct medullary and cortical area, restricting
it to forms with weak labyrinthine to discontinuous spirali-
form layering, that can occur with or without major spines.

Labyrinthosphaera Noble & Maletz, 2000

Labyrinthosphaera Noble & Maletz, 2000: 268.

TYPE SPECIES. — Labyrinthosphaera macdonaldi Noble & Maletz,
2000 (Noble & Maletz 2000: 268, pl. 2, fig. 6-11).

AGE AND LOCATION OF TYPE MATERIAL. — Telychian (Llandovery,
Lower Silurian), Dalarna, Sweden.

TAXON CODE. — 252.
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STATUS. — Valid.

D1aGNoOSsIS. — “Multi-layered labyrinthine radiolarian with six to
twelve long, tri-bladed primary spines; with or without secondary
spines.” (Noble & Maletz 2000: 268).

Orbiculopylorum Noble, Braun & McClellan, 1998

Orbiculopylorum Noble, Braun & McClellan, 1998: 718.

TYPE SPECIES. — Orbiculopylorum marginatum Noble, Braun &
McClellan, 1998 (Noble ¢z /. 1998: 719, fig. 4.1).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Llandovery (Lower
Silurian), Garden Pass, northern Adobe Range, Nevada, USA.

TAXON CODE. — 253.
STATUS. — Valid.

DIAGNOSIS. — “Large spherical spumellarian with a prominent
pylome on the cortical shell and a medullary structure consisting
of a loose concentric meshwork supported by and connected to
primary radial beams.” (Noble ¢z 2/. 1998: 718).

Family INANIGUTTIDAE Nazarov & Ormiston, 1984
sensu Danelian & Popov (2003)

REMARKS

We follow the revised diagnosis of this family, by Danelian &
Popov (2003: 332): “The family is here emended to include
forms characterised by the presence of three shells, such as the

new genus Triplococcus, and some Upper Ordovician forms
mentioned by Webby & Blom (1986).”

Aciferopylorum Nazarov & Ormiston, 1990

Aciferopylorum Nazarov & Ormiston, 1990: 90. — Nazarov &
Ormiston iz Nazarov 1988: 71 (nomen nudum).

"T'YPE SPECIES. — Aciferopylorum admirandum Nazarov & Ormiston,
1990: 22, pl. 1, fig. 7 (Nazarov & Ormiston, 1993: 43, pl. 4, fig. 9).

AGE AND LOCATION OF TYPE MATERIAL. — Wenlock ? — Ludlow (Si-
lurian), Tarangul River, Aktyubinsk Region, Southern Urals, Russia.

TAXON CODE. — 254.

STATUS. — Junior synonym of Fusalfanus Furutani, 1990 (by Te-
tard ez al. 2015).

DIAGNOSIS. — “PaxoBuHa cdepuieckas, peke IAAUIICOBUAHASA, €
XOPOILO PasBUTHIMH BHYTPEHHEH U MHOTOYMCACHHBIMU BHCIUIHUMU
uraamu. [ Tnaom He6OABIION, OGPaMACHHBIN HECKOABKHMH HTAAMH.
Crpoenne BHyTpeHHero kapkaca HesicHo.” (Nazarov & Ormiston

in Nazarov 1988: 71).

Di1aGNOsIS (English translation in Nazarov & Ormiston 1993). —
“Shell spherical, less frequently elliptical, with well-developed internal
and numerous external spines. Pylome small, framed by few spines.
Internal shell structure not clear”.

REMARKS
A diagnosis for the genus is provided in Nazarov (1988: 71)
and this is what appears above. Aciferopylorum admirandum
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Nazarov & Ormiston, 1990 is listed therein as the type spe-
cies but is not described in that paper. It is subsequently de-
scribed in Nazarov & Ormiston (1990: 22) with an English
language translation of the diagnosis for the genus given in
Nazarov & Ormiston (1993: 43). Tetard ez 2/ (2015) note
that the type species is likely a junior synonym of Fusalfanus
osobudaniensis Furutani, 1990.

Cessipylarum Nazarov in Afanasieva, 1986

Cessipylarum Nazarov in Afanasieva, 1986: 30.

TYPE SPECIES. — Pylentonema insueta Nazarov, 1975 (Nazarov
1975b: 97, pl. 21, fig. 6-7).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Ordovician, up-
per Dapingian, eastern Kazakhstan. Chagan River.

TAXON CODE. — 255.

STATUS. — Junior synonym of Kalimnasphaera Webby & Blom,
1986 (herein).

DIAGNOSIS. — “PakoBuHa cybcdeprueckast, CTeHKa IIOPHCTAs.
Buyrpennuii xapxac npeacTaBACH IIOAOM, HEMOPUCTOM cdepoii ¢
OTXOASIIMMU OT HEe CEMBIO AyJaMu. B HEKOTOPBIX cAyUasx Ha Aydax
BHYTPEHHETO KapKaca OTMEYAeTCs Pa3BUTHE AlIOPU3O0B, UMEIOIIHX
TCHACHIIMIO K COCAMHCHHIO ¥ 00Pa3OBAHMIO BTOPOIL, BHYTPCHHEH,
YaCTHYHO PasBUTON 000A0UKH. PakoBHHA HECET ceMb OCHOBHBIX
KOHYCOBHUAHBIX UTA, 3 KOTOPBIX ABE HAXOASATCS OKOAO MHAOMA, a
OCTaABHBIE IIATh PACIIOAOKEHBI IPUOAUBUTEABHO ITOA YraoM 90° Apyr K
APYTY IO BCeii TOBEPXHOCTH CKEACTA. AOIIOAHUTEABHBIC HTABI PA3BHTHI
Ha y3AaX MEXIOPOBOH pentetku. [ IuaomMmHOe oTBEpCcTHE OKalIMACHO
YTOALLICHHBIM BAAUKOM U ABYMsi ocHOBHbIME uraamu.” (Nazarov in

Afanasieva 1986: 30).

D1aGNosIs (English translation). — “Spherical shell, porous wall.
Internal shell represented by a hollow, non-porous sphere with
seven rays. In some cases, on the rays of the inner framework
some apophyses that can unite to form a second, inner and in-
complete shell can be observed. The shell has seven conical spines,
two of which are around the pylome and the remaining five are
located at approximately 90° angles to each other over the entire
skeleton. Additions spines are developed on the porous lattice.
Pylome surrounded by thickened cylindrical spines and by the

two main spines.”

REMARKS

This may be a misspelling of the genus Cessipylorum, yet the
type species designated (Pylentonema insueta Nazarov, 1975) is
different to that of Cessipylorum (Pylentonema aperta Nazarov,
1975). Nonetheless, Kalimnasphaera has priority because the
date of publication. Webby & Blom (1986; publication in
January) precedes Afanasieva (1986).

Cessipylorum Nazarov & Ormiston 7z Nazarov, 1988
sensu Nazarov & Ormiston (1993)

Cessipylorum Nazarov & Ormiston in Nazarov, 1988: 70. — Naz-
arov & Ormiston 1993: 43.

‘TYPE SPECIES. — Pylentonema aperta Nazarov in Nazarov, Popov &
Apollonov, 1975 (Nazarov ez al. 1975: 102, pl. 1, figs 1, 2).
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AGE AND LOCATION OF TYPE MATERIAL. — Middle Ordovician,
Central Kazakhstan.

TAXON CODE. — 256.

STATUS. — Junior synonym of Kalimnasphaera Webby & Blom,
1986 (Noble & Webby 2009: 559).

DIAGNOSIS. — “BHyTpeHHMIT KapKac pacloAOKEH B LIEHTPE U
HPEACTABACH ITOAOH CPEepOI C LIECTHIO-CEMBIO, PEXE MEHEE, Ay4aMH,
orxopsmumu ot Hee. OpHa cdepuueckast, mopucrast 060A04UKa
anamerpoM A0 200 mxm. FIHOrA2 Ha AyYaX CIMKYABI BO BHYTpEHHEH
OAOCTH CepPbl Pa3BUTHI ATOPH3DL, IMCIOLIME TCHACHLINN K COCAUHCHHUIO
1 06pasoBaHUIO BHYTPEHHEIL, YaCTUYHO PasBUTON cdepbl. Bemnne
OCHOBHbIE HTABI cTepkHEBUAHOMN ¢popmbl.” (Nazarov & Ormiston

in Nazarov 1988: 70 ).

Di1aGNosIS (English translation). — “Inner shell is located in the
center and represented by a hollow sphere with six-seven, rarely
less rays radiating from it. A spherical latticed shell diameter of
200 microns. In some specimens, the inner rays develop apophyses
that form an internal, partially developed shell. Externally the main
spines rod-shaped.”

REMARKS

Nazarov & Ormiston (1993) provide a more detailed
diagnosis (?revision) as follows “Shell subspherical, wall
pored. Internal framework a hollow, imperforate sphere
30 to 40 pm in diameter with seven rays emanating from
it. In some cases there is development of apophyses on the
rays of the internal framework. These apophyses tend to
coalesce and form a second, partially developed internal
shell. The outer shell carries seven main conical spines, two
of which are situated around the pylome; the remaining
five are arrayed at angles of approximately 90° to each other
over the entire external shell surface. Secondary spines
developed at the corners of the interpore lattice. Pylomal
opening bordered by a thickened lip and two main spines.”
This description is similar to that of Cessipylarum, which
signifies that the two genera represent a single genus, mis-
spelled in one case.

Fusalfanus Furutani, 1990

Fusalfanus Furutani, 1990: 38.
Aciferopylorum Nazarov & Ormiston, 1990: 21.

‘TYPE SPECIES. — Fusalfanus osobudaniensis Furutani, 1990 (Furutani
1990: 38, pl. 5, fig. 2-5).

AGE AND LOCATION OF TYPE MATERIAL. — Wenlock or Ludlow
(Silurian), Horizons O-1, -2, -3, Osobudani Valley, Horizon F-3,
Fukuji area, Gifu Prefecture, Japan.

TAXON CODE. — 257.
STATUS. — Valid.

Di1aGNosIS. — “Cortical shell is spongy with a pylome, a delicate
lattice shell may be developed at the outside of the spongy cortical
shell. Medullary shells are doubled, latticed. Spines strongly tapered
at the proximal part. The longitudinal section of the spines are con-
cave” (Furutani 1990: 38).
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Futobari Furutani, 1990

Futobari Furuani, 1990: 34.

TYPE SPECIES. — Futobari solidus Furutani, 1990 (Furutani 1990:
34, pl. 1, fig. 1-4).

AGE AND LOCATION OF TYPE MATERIAL. — Silurian, Horizons O-6,
0-9, Osobudani Valley, Horizons I-1, -2, -4, -6, -7, -8, -9, -10,
Ichinotani Valley, Fukuji area, Gifu Prefecture, Japan.

TAXON CODE. — 258.
STATUS. — Valid.

DiaGNosIs. — “Cortical shell latticed, single. Medullary shell lat-
ticed, doubled. Spines thick, may be grooved at the proximal part.
(The disposition of spines are more or less irregular.) Spines are not
very regularly disposed.” (Furutani 1990: 34).

Helminentactinia Li, 1994

Helminentactinia Li, 1994: 268.

TYPE SPECIES. — Helminentactinia nazarovi Li, 1994 (Li 1994: 268,
pl. I, figs 12, 16, 19).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Silurian, Keer-
hada, Xinjiang western China.

TAXON CODE. — 259.
STATUS. — Junior synonym of Zadrappolus Furutani, 1990 (herein).

Di1aGNoOsIS. — “Shell large, lenticular or sublenticular, circular or
subcircular in outline. Two cortical shells and one inner shell ellip-
soidal. Outer cortical shells with numerous spines and pores. Inner
shell with some rod-like crossbeams which cross from long spines
to inner shell.” (Li 1994: 268).

REMARKS

Li distinguishes this genus from other Inaniguttid genera based
on its lenticular shell. We regard this as unlikely and more
probably it is a flattening effect resulting from compaction.
Thus we consider it synonymous with Zadrappolus based on
spine number and shape.

Inanibigutta Nazarov & Ormiston in Nazarov, 1988

]nam’bigumz Nazarov & Ormiston iz Nazarov, 1988: 56.

"TYPE SPECIES. — Entactinosphaera aksakensis Nazarov, 1975 (Nazarov
1975b: 68, pl. 16, fig. 4-8, pl. 21, fig. 2).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Dapingian — lower
Sandbian (Middle Ordovician), Bestomakskaya series, southwestern
foothills of the Chingiz mountain range, Chagan River, Eastern
Kazahstan.

TAXON CODE. — 260.

STATUS. — Valid.

DIAGNOSIS. — “BHyTpeHHUIl KapKac IPeACTaBACH IIOAOIL

cdepoii, HeneppopupoBaHHOIL, AuameTpom 40-55 MKM HAH ee
MOAMPUKALMSIMH C IIECTBIO AY9aMH, OTXOASIIUMU OT Hee. ABe
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o60a0uku. Bayrpernssmopucrast, anamerpom 85-105 MKM, BHEIIHSST
TaIoKe MOPHUCTAs], HHOTAR € BTOpocTerieHHbIMU Hraamu. [1lects ocHOBHBIX
nra, unoraa Meee.” (Nazarov & Ormiston iz Nazarov 1988: 56).

D1aGNOSIS (English translation by J. P. Caulet RadWorld data-
base). — “Inaniguttidae having two primarily porous shells and
six main spines, which are associated with hollow or solid rays of
the internal sphere (or its modifications), which occupies a central
position or is only slightly eccentric”.

Inanigutta Nazarov & Ormiston, 1984

Inanigutta Nazarov & Ormiston, 1984: 72.

TYPE SPECIES. — Entactinia unica Nazarov, 1975 (Nazarov 1975b:
54, pl. 15, fig. 9-10, pl. 20, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Dapingian-lower
Sandbian (Middle Ordovician), Bestomakskaya Series Chagan river,
southwestern foothills of the Chingiz ridge, Eastern Kazakhstan.

TAXON CODE. — 261.
STATUS. — Valid.

DIAGNOSIS. — “Inaniguttidae c 0AHO! IpeHMYILIECTBEHHO OPHUCTON
060A0UKOM 1 6 UTAAMH, KOTOPBIC CBA3aHbI C NOABIMU HAM CMOIIHBIMH
AyYaMM BHYTPEHHEH cepbl, 3aHUMAICH IIEHTPAABHOE OAOKEHHE

(puc.L, a).” (Nazarov & Ormiston 1984: 72).

D1aGNosIs (English translation by J. P. Caulet). — “Internal structure
represented by a hollow non porous sphere of a diameter 40-60 pum,
rarely less, with six rays emanating from it at angles of approximately
120°. A single, thick, mostly porous, envelope of a diameter up to
350 pm. Six main spines, rarely four to five.”

Inanibella Nazarov & Ormiston, 1984

Inanihella Nazarov & Ormiston, 1984: 72.

TYPE SPECIES. — Helioentactinia bakanasensis Nazarov 1975b (Naz-
arov 1975b: 89, pl. 19, fig. 9-13).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Cambrian (?),
Ushkyzyljskaya series, Ushkyzyl mountains, Eastern Kazakhstan.

TAXON CODE. — 262.
STATUS. — Valid.

DIAGNOSIS. — “Inaniguttidae € 2 NPeUMYIECTBEHHO OPUCTBIMH
cOAMKEHHBIMU 0060AOYKAMHY U MHOTOYHMCAEHHBIMH BHEIIHUMU
CTEP>KHEBUAHBIMU HT'AAMHU, KOTOPbIE CBS3aHBI CO CIAOIIHBIMU AY4aMU
BHYTPEHHETO KapKaca, PACIOAOKEHHOTO B LIEHTPE PAKOBUHBI (puc.I,

2).” (Nazarov & Ormiston 1984: 72).

D1acNosis (English translation by J.P. Caulet). — “Internal structure
spherical or spheroidal (45-55 pm) with many rod-like rays origi-
nating from it. Two porous external shells, located close together,
diameter of the internal one 200-220 pm, external shell sometimes
with a pylome. In some species occurrence of many external main
spines with hollowed bases (furrows).”

Kalimnasphaera Webby & Blom, 1986

Kalimnasphaera Webby & Blom, 1986: 152.
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Cessipylarum Nazarov in Afanasieva, 1986: 30 (n. syn.)
Cex;z’pylomm Nazarov & Ormiston 7z Nazarov, 1988: 70.

TYPE SPECIES. — Kalimnasphaera maculosa Webby & Blom, 1986
(Webby & Blom 1986: 152, fig. 3.4-3.9, 4.1-4.8).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Ordovician, Ma-
longulli Formation, central New South Wales, Australia.

TAXON CODE. — 263.
STATUS. — Valid.

DIAGNOSIS. — “‘Palacoactinommid’ with two delicate inner, reticu-
late medullary shells, a strong reticulate and pylomate cortical shell
(both medullary and cortical shells composed of pore bars), and a
loosely fenestrate outer shell, this latter preserved in varying degrees
of completeness. Three to six long, gently tapering buttressed main
spines arise from cortical shell. Radial beams cross spaces between
medullary and cortical shells, but do not extend inwards, beyond
medullary shells. Numerous By-spines occupy space between corti-
cal and outer fenestrate shells. Outer shell is only complete in areas
where lateral spinules are linked to by-spines and main spines.”
(Webby & Blom 1986: 152).

Oriundogutta Nazarov & Ormiston in Nazarov, 1988

Oriundogutta Nazarov & Ormiston in Nazarov, 1988: 57.

TYPE SPECIES. — Astroentactinia mmiﬁmns Nazarov, 1975 (Nazarov
1975b: 87, pl. 19, fig. 2-6, pl. 21, fig. 3-5).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Dapingian-lower
Sandbian (Middle Ordovician), Bestomakskaya series, southwestern
foothills of the Chingiz mountain range, Chagan river, East Kazahstan.

TAXON CODE. — 264.
STATUS. — Valid.

DiIAGNOSIS. — “BHyTpeHHI/Iﬁ KapKac B BUAE MTOAOH HEMOPHUCTOM
cdepbt (45-55 MKM) ¢ MHOTOYHCACHHBIMHU AY4aMH, OTXOASIIMMH OT
Hee. OAHA TOPHCTast TOACTOCTECHHASI HAPYXKHAst 060A04Ka A0 250-300
MKM. BHeII e HIABI MHOTOUHCACHHbIE, OT BOCBMH AO ABAALIATH, PEXE

6oaee.” (Nazarov & Ormiston iz Nazarov 1988: 57).

D1aGNosIS (English translation by J. P. Caulet — RadWorld data-
base). — “Internal structure as a hollow sphere non porous (45-
55 pm) with many rays originating from it. One external shell

porous and thick up to 250-300 pm. Many external horns, from
8 to 20, or more.”

Plussatispila MacDonald, 2006

Plussatispila MacDonald, 2006a: 33.

‘TYPE SPECIES. — Plussatispila magnilimax MacDonald, 2006 (Mac-
Donald 2006a: 33, fig. 3.1, 3.3, 3.5, 6.15).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Llandovery (grie-
stoniensis Zone) of the Cape Phillips Formation, Cornwallis Island,
Nunavut, Canada.

TAXON CODE. — 265.

STATUS. — Valid.
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D1AGNOSIS. — “Central microsphere; two concentric lattice shells,
distinctly separated; additional shells may be present; seven or more
rod-like spines develop at second shell, connected by rays to micro-
sphere.” (MacDonald 2006a: 33).

Triplococcus Danelian & Popov, 2003

Triplococcus Danelian & Popov, 2003: 333.

TYPE SPECIES. — Triplococcus acanthicus Danelian & Popov, 2003
(Danelian & Popov 2003: 333, fig. 5g-m, 6a-c).

AGE AND LOCATION OF TYPE MATERIAL. — Floian (uppermost Lower
Ordovician), Chu-Ili Range, west Balkhash Region, Kazakhstan.

TAXON CODE. — 266.
STATUS. — Valid.

DIAGNOSIS. — “Inaniguttid radiolarians consisting of three nearly
perfectly spherical shells. 5-6 primary rod-like spines are arranged
radially, which join themselves at the central part of the skeleton.
Numerous secondary spines originating from the external surface
of the inner shells are present and taper rapidly distally.” (Danel-
ian & Popov 2003: 333).

Zadrappolus Furutani, 1990

Zadrappolus Furutani, 1990: 35.
Helminentactinia Li, 1994: 268 (n. syn.)

"TYPE SPECIES. — Zadrappolus yoshikiensis Furutani, 1990 (Furutani
1990: 35, pl. 2, fig. 4-6, pl. 3, fig. 1-2).

AGE AND LOCATION OF TYPE MATERIAL. — Silurian, Horizons O-6,
-9, Osobudani Valley, Horizons I-1, -2, -3, -4, -5, -6, -7, -8, -10,
Fukuji area, Gifu Prefecture, Japan.

TAXON CODE. — 267.

STATUS. — Valid.

DI1AGNOSIS. — “Inaniguttidae with a single cortical shell and double
medullary shells, and numerous, more than 10 on a hemisphere,
spines. Spines usually cylindrical, needle-like, or conical, and may
be bladed at the base.” (Furutani 1990: 35).

Family incerrae sedis

Franklinia Jones & Noble, 2006

Franklinia Jones & Noble, 2006: 308.

TYPE SPECIES. — Franklinia tricae Jones & Noble, 2006 (Jones &
Noble 2006: 310, pl. 5, fig. 2-7, pl. 7, fig. 5, 6, 8).

AGE AND LOCATION OF TYPE MATERIAL. — Sheinwoodian, uppermost
Lower Silurian, Cape Phillips Formation, Nunavut, Artic Canada.

TAXON CODE. — 268.
STATUS. — Homonym.

DiaGNoOsIs. — “Hollow, thin shell base overlain by loose laby-
rinthine layer. Six or more thin rod-shaped primary spines per
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hemisphere are rooted on surface of shell base but do not pen-
etrate. Very short secondary spines may be present.” (Jones &
Noble 2006: 308).

REMARKS
This species is a junior homonym of the bird Franklinia Blyth,
1863. See Maletzella nomen novum Noble, 2014.

Haplopolus Li, 1994

Haplopolus Li, 1994: 270.

TYPE SPECIES. — Haplopolus dipolus Li, 1994 (Li 1994: 270, pl. 1,
fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Silurian, Keer-
hada, Xinjiang western China.

TAXON CODE. — 269.

STATUS. — Junior synonym of Pseudospongoprunum Wakamatsu,
Sugiyama & Furutani, 1990.

DIAGNOSIS. — “Test subspherical or ellipsoidal, with spongy cortical
shell and one spongy inner shell, two or more polar spines on one
plane. Surface of cortical shell with strong bar and circular pores”
(Li 1994: 270).

REMARKS
This genus falls within the range of morphology for the Si-
lurian genus Pseudospongoprunum and is treated as a junior
synonym.

Hegleria Nazarov & Ormiston, 1985
sensu Noble & Jin (2010)

Hegleria Nazarov & Ormiston, 1985: 22. — Noble & Jin 2010: 142.

TYPE SPECIES. — Hegleria mammifera Nazarov & Ormiston,
1985 (Nazarov & Ormiston 1985: 22, pl. 6, fig. 3-5, junior
synonym of Hegleria mammilla Sheng & Wang, 1985); Noble &
Jin 2010: 142.

AGE AND LOCATION OF TYPE MATERIAL. — Guadalupian (Upper
Permian), Lamar Limestone, West Texas, USA.

TAXON CODE. — 270.
STATUS. — Valid.

DIAGNOSIS. — As with subfamily “Spongentactiniines with three
spongy shells, of which the outer bears numerous orderly arranged,
raised mammae with hairlike cylindrical central spinules. Multiple
internal rays (at least 12) connect the shells. Internal spicule not
presently known” (Nazarov & Ormiston 1985: 22).

REMARKS

This genus was originally placed within the Entactinaria and
thought to have an internal spicule. Noble & Jin (2010),
based on a re-examination of recollected material from the
type locality, emended the diagnosis describing the shell as
spherical to globular with a doubled spongy medullary shell
and a multi-layered spongy cortical shell.
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Intracorpus Won, 1997

Intracorpus Won, 1997a: 366.

TYPE SPECIES. — Intracorpus octaedron Won, 1997 (Won 1997a:
366, pl. 5, fig. 13-16).

AGE AND LOCATION OF TYPE MATERIAL. — Frasnian (Upper Devo-
nian), Gogo Formation, Canning Basin, Western Australia.

TAXON CODE. — 271.
STATUS. — Valid.

DIAGNOSIS. — “A spherical to polygonal spongy shell with an internal
polyhedral framework, no apophyses present.” (Won 1997a: 366).

Maletzella Noble, 2014

Maletzella Noble, 2014: 35.

TYPE SPECIES. — Franklinia tricae Jones & Noble, 2006 (Jones &
Noble 2006: 310, pl. 5, fig. 2-7, pl. 7, fig. 5, 6, 8).

AGE AND LOCATION OF TYPE MATERIAL. — Sheinwoodian (upper-
most Lower Silurian), Cape Phillips Formation, Nunavut, Canada.

TAXON CODE. — 272.
StaTUS. — Valid; replacement name for Franklinia.

DIAGNOSIS. — see Franklinia Jones & Noble, 2006.

Pseudospongoprunum
Wakamatsu, Sugiyama & Furutani, 1990

Pseudospongoprunum Wakamatsu, Sugiyama & Furutani, 1990: 172.

TYPE SPECIES. — Pseudospongoprunum tazukawaensis Wakamatsu,
Sugiyama & Furutani, 1990 (Wakamatsu ez /. 1990: 173, pl. 2,
fig. 1-4).

AGE AND LOCATION OF TYPE MATERIAL. — Pseudospongoprunum ta-
zukawaensis assemblage middle Wenlock-middle Ludlow (Silurian),
Kurosegawa tectonic zone, southwest Japan.

TAXON CODE. — 273.
STATUS. — Valid.
SYNONYM. — Haplopolus Li, 1994.

DIAGNOSIS. — “Spongy shell with two polar spines. Shell subspheri-
cal to elliptical in shape, with numerous circular to oval pores of
irregular size. Spongy structure filling the inside of the shell without
symmetric structures. Two polar spines originating from poles of shell,
rod-like to conical, tapering distally. Cross section of spines circular
to polygonal. Proximal parts of spines occasionally blade-like. The
spines without directly connecting each other at the inside of the
shell. One polar spine usually longer than the other.” (Wakamatsu
eral. 1990: 172).

Quasibeothuka Wang in Wang, Cheng & Zhang, 2008

Quasibeothuka Wang in Wang, Cheng & Zhang, 2008: 399.
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‘TYPE SPECIES. — Quasibeothuka fusiforma Wang in Wang, Cheng &
Zhang, 2008 (Wang ez al. 2008: 399, pl. 1, fig. 1-4).

AGE AND LOCATION OF TYPE MATERIAL. — Ordovician, Kurutag
region, Xinjiang, western China.

TAXON CODE. — 274.
STATUS. — nomen dubium (herein).

Di1agNosis. — “Hollow spongy shell fusiform, ovate and elliptic.
Small pores are on shell surface. There are two rod-like polar spines,
one more robust, cone-shaped and other delicate, longer.” (Wang
in Wang et al. 2008: 399).

REMARKS

The type material figured by Wang er al. (2008) is very
poorly preserved and on none of the figured specimens
is it possible to discern the characteristics that define this
putative genus.

Zhuangodiscus Wu & Feng in Wu, Feng, Gui & Liu, 2010

Zhuangodiscus Wu & Feng in Wu, Feng, Gui & Liu, 2010: 887.

TYPE SPECIES. — Zhuﬂngodz’.fms orthacanthus Wu & Feng in W,
Feng, Gui & Liu, 2010 (Wu ez /. 2010: 887, fig. 9.8-9.18).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Changhingian
(Upper Permian), Dalong Formation at Balong, Fusui County,
Southern Guangxi, south China.

TAXON CODE. — 275.
STATUS. — Valid.

D1aGNOsIS. — “Test inflated, discoidal, consisting of fine, dense,
concentric spongy shells, with 2 to 6 equatorial spines. Spine large,
short conical or long cylindrical lateral profile, having three longi-
tudinally arranged primary ridges alternating with three longitu-
dinally arranged primary grooves; a primary ridge has two or three
secondary longitudinal ridges and one or two secondary longitudinal
grooves; its base is usually covered by spongy structure and many
pores evident along the grooves when the spongy structure is absent;
spinal shaft well developed.” (Wu & Feng iz Wu ez al. 2010: 887).

Order incertae sedis

Family CORYTHOECIDAE
Nazarov in Nazarov & Rudenko, 1981

Corythoecidae Nazarov iz Nazarov & Rudenko, 1981: 137.

Arrectoalatus Nazarov & Ormiston, 1985

Arrectoalatus Nazarov & Ormiston, 1985: 49.

TYPE SPECIES. — Arrectoalatus cernuus Nazarov & Ormiston, 1985
(Nazarov & Ormiston 1985: 49, pl. 4, fig. 10, text-fig. 12).

AGE AND LOCATION OF TYPE MATERIAL. — Gzhelian, Upper Car-
boniferous, Nikol village, Ural River, Southern Urals, Russia.

TAXON CODE. — 276.
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STATUS. — Valid.

DIAGNOSIS. — “Segmented corithoeciid possessing segmented, po-
rous shell. Arch-like curve of columellae developed only in the apical
part. Junction with each other forming oval pylome (foramen) in
upperpart of shell beneath which the bi-lobed wing is developed”.
(Nazarov & Ormiston 1985: 49).

REMARKS

Arrectoalatus could very well be a junior synonym of Camp-
toalatus. The differences between them seem to be much
smaller than between these two genera and between them
and Cornum and Corythoecia.

Camproalatus Nazarov & Rudenko, 1981

Camptoalatus Nazarov & Rudenko, 1981: 138.

TYPE SPECIES. — Camptoalatus monopterygins Nazarov & Rudenko,
1981 (Nazarov & Rudenko 1981: 138, pl. 1, fig. 11-13).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Carboniferous-
Early Permian, south Urals, Russia.

TAXON CODE. — 277.
STATUS. — Valid.

DIAGNOSIS. — “PaxoBuna CErMEHTHPOBAHHAs, IePPOPUPOBAHHAS.
KOAyMCAAbI COEAMHSIOTCA B 623aABHOM M alIMKAABHO YaCTSIX PAKOBHHBIL.
Or MecTa COCAUHEHNUST KOAYMEAA B 623aABHOIT 4aCTH OTXOAUT MACCHBHOE
ABYXAOIIACTHOE KPBIAO. Bee cerMeHThI pakoBHHBI IPOHU3AHBL ABYMs

pasamu nop”. (Nazarov & Rudenko 1981: 138).

Di1aGNosIS (English translation by J. P. Caulet — RadWorld data-
base). — “Shell segmented, porous. Columellae joined at the apical
and basal parts of the shell. At the junction level of the columellae
in the basal part of the shell originates a robust bi-lobate wing. Two
rows of pores on each segment of the shell.”

Cornum Schwartzapfel & Holdsworth, 1996

Cornum Schwartzapfel & Holdsworth, 1996: 230.

TYPE SPECIES. — Cornum mittereri Schwartzapfel & Holdsworth,
1996 (Schwartzapfel & Holdsworth 1996: 246, pl. 36, fig. 1-5,
10, 15-19).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Chesterian/

lower Namurian (lower Carboniferous), Delaware Creck Member,
“Caney” Shale, Southern Arbuckle Mountains, Oklahoma, USA.

TAXON CODE. — 278.
STATUS. — Valid.

DIAGNOSIS. — “Test as with subfamily; imperforate, segmented,
asymmetrically conical (rarely symmetrically conical) in shape; sub-
triangular to rhamphoid-like in outline. Shell flattened, compressed
parallel to the plane of bilateral symmetry. Shell half open with lateral
slit developed along convex side of shell (in lateral view). Lateral
slit continuous with basal aperture. Lamellar wing, situated above
basal aperture, originating along convex side of shell between open
portion of shell wall. Wing variable in size and shape. Columel-
lae(?) present; not observed in material studied.” (Schwartzapfel &

Holdsworth 1996: 230).
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Corythoecia Foreman, 1963

Corythoecia Foreman, 1963: 298.

TYPE SPECIES. — Corythoecia dichoptera Foreman, 1963 (Foreman
1963: 298, pl. 8, fig. 14, pl. 9, fig. 2a-c).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Huron
member, Ohio Shale, USA.

TAXON CODE. — 279.

STATUS. — Valid.

DIAGNOSIS. — “Small, approximately conical shell with one or two
longitudinal ribs in opposite sides of the shell wall. One bi-lobed

lamellar wing extends laterally from the shell wall between the two
ribs.” (Foreman 1963: 298).

Family PROVENTOCITIDAE Aitchison, 1998

Proventocitidae Aitchison, 1998: 77, 78.

Archeoproventocitum Won, lams & Reed, 2007

Archeoproventocitum Won, lams & Reed, 2007a: 533.

TYPE SPECIES. — Arc/oeoprm/mtocitum nudzformum Won, lams &
Reed, 2007 (Won ez al. 2007a: 534, fig. 3.1, 8.1-8.4, 8.7, 8.8).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Tremadocian,
Cow Head Group, western Newfoundland, Canada.

TAXON CODE. — 280.
STATUS. — Valid.

DIAGNOSIS. — “Spicular skeleton consisting of several sinuous
rays with branches centered at the apical portion. Rays con-
nected by an inter-ray bar(s) or an inter-ray loop. One to several
inter-ray spines developed. Transformation of the spicule by
development of fused rays and branches forming the meshwork
of an apical or partially to completely closed shell wall.“ (Won
et al. 2007a: 533).

Cowbheadia Won, Iams & Reed, 2007

Cowhbeadia Won, lams & Reed, 2007a: 535.

TYPE SPECIES. — Cowbheadia duplextesta Won, lams & Reed, 2007
(Won et al. 2007a: 535, fig. 3.3, 10.10-10.16 [monotypy]).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Tremadocian,
Cow Head Group, western Newfoundland, Canada.

TAXON CODE. — 281.

STATUS. — Valid.

DI1AGNOSIS. — “Proventocitiid spicule as the internal structure of
a spherical shelled form; distal parts of rays and branches of the

spicule protruding out of the shell wall as outer spines.” (Won
et al. 2007a: 535).
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Protoproventocitum Won, lams & Reed, 2007

Protoproventocitum Won, lams & Reed, 2007a: 535.

‘TYPE SPECIES. — Protoproventocitum aitchisoni Won, lams & Reed,
2007 (Won et al. 2007a: 536, ﬁg. 3.2, 8.6, 9.1-9.12, 10.1-10.4;
designated herein; first named species).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Tremadocian,
Cow Head Group, western Newfoundland, Canada.

TAXON CODE. — 282.
STATUS. — Valid.

DIAGNOSIS. — “Open or closed, conical to sub-conical shelled
form with a well- or poorly developed apical portion. An internal
transformed proventocitiid spicule present or incorporated into the
meshwork of the shell wall. Shell wall spongy or one-layered with
three, rarely two- dimensional meshwork. Apical shell wall distin-
guished by denser meshwork than that of the major part of shell
wall. Meshwork commonly coarser toward antapical side. Outer
spines highly variable in their position, length, and diameter.” (Won
et al. 2007a: 535, 5306).

Proventocitum Nazarov & Ormiston iz Nazarov, 1988
sensu Nazarov & Ormiston (1993)

Proventocitum Nazarov & Ormiston 7z Nazarov, 1988: 71; Naz-
arov & Ormiston, 1993: 43.

‘TYPE SPECIES. — Popofskyellum? procerulum Nazarov in Nazarov &
Popov, 1980: 68, pl.15, fig. 4-9.

AGE AND LOCATION OF TYPE MATERIAL. — Ordovician, Kazakhstan.
TAXON CODE. — 283.
STATUS. — Valid.

DIAGNOSIS. — “OaHa stiftieBuatas nopucras pakosusa (a0 130x180

MKM) c4-7 BHEIUHMMH CTEp)KHEBUAHBIMH UrAaMu. O6braHO 2 HeboAbIIME

UTABI O6PaMASIOT IHAOM, IPOTUB KOTOPOTO Pa3BHBACTCS KPYITHAS

anmmkaabHast uraa. OCTaAbHbIC UTAQ PA3BUTHI B LICHTPAABHOMH YaCTH

paxosuHbl. CTPOeHHE BHYTPEHHOETO KAPKACa U €I0 PACIIOAOKCHHE
»

ne sicno.” (Nazarov 1988: 71).

REVISED DESCRIPTION. — Delicate conical, porous shell with four to
seven, rarely more, external rod-like spines. Typically two small spines
border the pylome. At the opposite pole of the shell are developed
massive long, “apical” spines. The remaining spines are situated on
the central part of the shell. The structure of the internal framework
is unclear. Revised description in Nazarov & Ormiston (1993: 43).

Family ASPICULIDAE Won, Tams & Reed, 2005

Aspiculidae Won, Iams & Reed, 2005: 440, 441.

Aspiculumidae — Won, Iams & Reed, 2005: 438 (nom. correct.
Maletz [2011a: 130]).

Neoaspiculumidae Won & Iams, 2011: 164.

Aspiculum Won, lams & Reed, 2005

Aspiculum Won, lams & Reed, 2005: 441.
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TYPE SPECIES. — Aspiculum eccentricum Won, lams & Reed, 2005
(Won et al. 2005: 441, fig. 5.5-5.10a, 5.10b).

AGE AND LOCATION OF TYPE MATERIAL. — Lower-middle Tremado-

cian (Lower Ordovician), Cow Head Group, western Newfound-
land, Canada.

TAXON CODE. — 284.
STATUS. — Valid.

DIAGNOSIS. — A spherical to subspherical or oval skeleton with
or without pylome and no spicule system. Where the shell wall is
spherical, the central (basal layer or innermost layer) part of the
shell wall eccentrically developed and the thickness of the shell wall,
therefore, varied within a single specimen. A basal layer developed
or not, and its meshwork two- or three-dimensionally interwoven.

(Won et al. 2005: 441).

Cavasphaera Won & Iams, 2015

Cavasphaera Won & lams, 2015: 30.

TYPE SPECIES. — Cavasphaera diversa Won & lams, 2015 (Won &
Tams 2015: 30, pl.12, fig. 3).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Floian (lower/
middle Arenig), Cow Head Group, western Newfoundland, Canada.

TAXON CODE. — 285.
STATUS. — Valid.

DiaGNOSIS. — “Multi-shelled spherical skeleton consisting of
concentrically about three shells. An outermost shell layer with a
spongy layer encrusting outer shell or appears as a distinct spherical
layer. Outer shell two dimensionally latticed, and an inner hollow
spherical shell present.” (Won & Iams 2015: 30).

Neoaspiculum Won & lams, 2011

Neoaspiculum Won & lams, 2011: 165.

"TYPE SPECIES. — Neoaspiculum headense Won & lams, 2011 (Won &
Tams 2011: 165, fig. 6.1-6.10, 6.12-6.17).

AGE AND LOCATION OF TYPE MATERIAL. — Floian (Lower Ordovi-
cian), Cow Head Group, western Newfoundland, Canada.

TAXON CODE. — 286.
STATUS. — Valid.

DIAGNOSIS. — “Spherical pylomate or non-pylomate skeleton con-
sisting of multiple layers, each of which is indistinctly or distinctly
separated from the neighboring layer. Meshwork commonly composed
of bars, bandages, rarely displaying wide interpore areas, all of these
types rarely co-occurring within a specimen. Shape and degree of
development of a proloculus variable.” (Won & Iams 2011: 165).

Nyfrieslandia Maletz & Bruton, 2007

Nyfrieslandia Maletz & Bruton, 2007: 278.
TYPE SPECIES. — Nyfrieslandia sphaeroidea Maletz & Bruton, 2007

(Maletz & Bruton 2007: 278, fig. 2B, C, H, 11G 20G, 25A-O,
subsequently selected by Won & Iams [2013: 27]).
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AGE AND LOCATION OF TYPE MATERIAL. — [sograptus lunatus grap-
tolite zone, Lower Ordovician, Spitsbergen.

TAXON CODE. — 287.
STATUS. — Valid.

Di1aGNosIs. — “Early spumellarian without a microsphere; a regular
sphere is provided with numerous outer spines connected by slightly
curved bars originating from apophyses, forming the incomplete,
more irregular three-dimensional mesh of another sphere in most
specimens; additional outer spheres may be developed.” (Maletz &
Bruton 2007: 278).

Sanctipaulelum Won & lams, 2015

Sanctipaulelum Won & lams, 2015: 31.

"TYPE SPECIES. — Sanctipaulelum pingue Won & Tams, 2015 (Won &
Iams 2015: 31, pl.14, fig. 4).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Floian (lower/
middle Arenig), Cow Head Group, Western Newfoundland, Canada.

TAXON CODE. — 288.
STATUS. — Valid.

DI1aGNOsIS. — “Skeleton with a thick shell wall consisting of several
closely spaced and incompletely separated layers and an innermost

hollow sphere with very delicate and open latticed mesh work.”
(Won & Iams 2015: 31).

Orders and Families incertae sedis
Adamas Afanasieva, 2000

Adamas Afanasieva, 2000c: 85.

TYPE SPECIES. — Adamas cathedrarius Afanasieva, 2000 (Afanasieva
2000c: 85, pl. 90, fig. 1-8).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, Timan-
Pechora Province, Russia.

TAXON CODE. — 289.
StATUS. — Homonym of the arthropod Adamas Malaise, 1945.

DIAGNOSIS. — “PakoBuHa ¢ AByMsi 000AOYKaMHU: BHEIIHEH —
ry6qa'r0151 U BHYTPeHHeH — pemerdyaroil. BHyTpeHHuit xapkac
[PEACTABACH, I10-BUAMOMY, MHOTOAYY€BOM H/HAHM OCAOXKHEHHOM
anodusamu crukyAoil. [IpoAOASKEHHEM Ayderi CITUKYABI SIBASIOTCS
MHorouncaeHHble (60aee 24) KOPOTKHE CTEPKHEBHAHBIE OCHOBHBIE
UTABL, 0OpacTaomye ryGyaToil TKAaHbIO BHEIIHEH 000AOUKH CKEACTA
Y IPHHHUMAIOIHE BTOPUIHO-KOHYcOBUAHOK popmy.” (Afanasieva

2000c: 85).

Di1aGNOsIS (English translation by P. Dumitrica). — “Test with
two shells: outer — spongy and inner — porous. Internal skeleton
represented, it seems, by multirayed and/or complex of apophy-
ses of the spicule. Prolongations of the rays of the spicule result
in numerous (more than 24) short cylindrical spines that form
the spongy external meshwork of the skeleton and give raise to
conical forms.” (Afanasieva 2000c: 85).
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Adamasirad Afanasieva, 2009

Adamasirad Afanasieva, 2009: 115.
Replacement name for Adamas Afanasieva, 2009: 115.

TYPE SPECIES. — Adamas cathedrarius Afanasieva, 2000 (Afanasieva
2000c: 85, pl. 90, fig. 1-8).

AGE AND LOCATION OF TYPE MATERIAL. — see Adamas Afanasieva,
2000.

TAXON CODE. — 290.
STATUS. — Valid: replacement name for Adamas Afanasieva, 2000.

DIAGNOSIS. — see Adamas Afanasieva, 2000.

Cancellientactinia Obut & Shcherbanenko, 2008

Cancellientactinia Obut & Shcherbanenko, 2008: 374.

TYPE SPECIES. — Cancellientactinia acifera Obut & Shcherbanenko,
2008 (Obut & Shcherbanenko 2008: 374, fig. 6A-D).

AGE AND LOCATION OF TYPE MATERIAL. — Uppermost Givetian-
Upper Frasnian (Devonian), Gornyak settlement, Altai-Sayan Folded
Area, southwest Rudny Altai, Southwestern Siberia, Russia.

TAXON CODE. — 290.
STATUS. — Valid.

DIAGNOSIS. — “One spherical latticed shell, constructed by a mesh-
work of short bars. Inner skeleton represented by an 8-rayed spicule,
all eight rays originating from a central point. Eight main more
robust spines develop from rays of the internal spicule.” (Obut &
Shcherbanenko 2008: 374).

Caspiaza Afanasieva, 1986

Caspiaza Afanasieva, 1986: 31.

TYPE SPECIES. — Cuspiaza calva Afanasieva, 1986 (Afanasieva 1986:
31, pl. 1, fig. 1-11); Afanasieva 2000c: pl. 95, fig. 7.

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Tien Shan, central Asia.

TAXON CODE. — 292.
STATUS. — Valid.

DIAGNOSIS. — “PaxoBuna cy6c<l)ep1/1qec1<oﬁ HAH KYBIIHHOBHAHOM
dopmsl, creHka rybuaras. [ToBepXHOCTh PAKOBHHBI POBHAS HAH
OCAO>KHEHA HEOOABIIMMH KOHYCOBUAHBIMHU AOTIOAHUTCABHBIMU HTAAMH.
I'TuaoMHOE OTBEpCTHE OKAFIMACHO XOPOILO Pa3BUTBIM IIEPUCTOMOM

B popme Boporruka.” (Afanasieva 1986: 31).

DiaGNosIS (English translation by J. P. Caulet — RadWorld da-
tabase). — Shell sub-spherical or bottle-shaped, with a spongy
wall. Surface of the shell smooth, or with small, conical, secondary
spines. Peristomial aperture surrounded by a well-differentiated,
collar-shaped, peristome.
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Copiconulus Feng in Feng, He, Gu, Jin & Meng, 2006

Copiconulus Feng in Feng, He, Gu, Jin & Meng, 2006a: 31.

TYPE SPECIES. — Copiconulus solidus Feng in Feng, He, Gu, Jin &
Meng, 2006 (Feng e al. 2006a: 31, pl. 4, fig. 1-8).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, Dongpan
section, southwest Guangxi, South China.

TAXON CODE. — 293.
STATUS. — Valid.

DIAGNOSIS. — “Test coniform, its height nearly equal to or slightdy
larger than maximum width. Outer shell spongy, with pootly or well-
developed conical mammae, with or without spines. Pores small and
subcircular. Spines short, three-bladed or rod-like. Inner shell small,
spherical, spongy, and unclear in structure because of recrystallization.
Shells between outer and inner shells thin, close to each other, coniform
and connected by fine radial beams.” (Feng in Feng ez al. 2006a: 31).

Etymalbaillella Li, 1995

Etymalbaillella Li, 1995: 337.

TYPE SPECIES. — Etymalbaillella yennienii Li, 1995 (Li 1995: 338,
pl. 1, fig. 4).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Ordovician,
Darriwilian, Baijingsi, Qilian Mountains, China.

TAXON CODE. — 294.
STATUS. — Valid.

DIAGNOSIS. — “Test is oblique conical, two side of network shell
with wings, pores arrangement is in oblique line, proximal of shell

open.” (Li 1995: 337, 338).

Fungomacula Won in Won & Below, 1999

Fungomacula Won in Won & Below, 1999: 336.

TYPE SPECIES. — Fungomacula barbatula Won in Won & Below,
1999 (Won & Below 1999: 336, pl. 9, fig. 8, 9, pl. 10, fig. 3).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Cambrian,
Georgina Basin, Queensland, Australia.

TAXON CODE. — 295.
STATUS. — Valid.

DIAGNOSIS. — “A spherical shell with a densely interwoven fine
spongy meshwork and one or two spicules, each having four or six
delicate rays, with or without outer spines, and sparsely distributed
thin skeletal elements in the inner empty space between shell wall
and rays.” (Won iz Won & Below 1999: 3306).

Lithocannosphaeropsis Ormiston & Lane, 1976

Lithocannosphaeropsis Ormiston & Lane, 1976: 174. — Deflandre
1960: 216 (nomen nudum).

‘TYPE SPECIES. — Lithocannosphaeropsis fallax Deflandre, 1960 (De-
flandre 1960: 216, pl. 1, fig. 15).
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AGE AND LOCATION OF TYPE MATERIAL. — Visean, early Carbon-
iferous, France.

TAXON CODE. — 296.
STATUS. — Valid.

DiaGNoOSsIS. — “Polygonal meshwork of cortical shell consists
of pentagons and irregular hexagons, occasionally subdivided by
secondary struts, major pentagons ranging from 60 to 180 pm in
diameter, cortical shell from 140 to 600 pm in diameter. Short ra-
dial spines emerging from nodal points of cortical shell. Presence of
medullary shell suggested by inwardly directed struts from cortical
shell.” (Ormiston & Lane 1976: 174).

REMARKS

Ormiston & Lane (1976) noted that Lithocannosphaeropsis
was erected by Deflandre without description and was thus a
nomen nudum. They published a diagnosis in order to rectify
that omission and to make the name available.

Megaporus Feng in Feng, Meng, He & Gu, 2006

Megaporus Feng in Feng, Meng, He & Gu, 2006c¢: S68.

TYPE SPECIES. — Megaporus jini Feng in Feng, Meng, He & Gu,
2006 (Feng et al. 2006c: S68, pl. 1, fig. 1-19, pl. 1, 3, 8-9, 12).

AGE AND LOCATION OF TYPE MATERIAL. — Changhsingian, Upper
Permian, Southern Guangxi, South China.

TAXON CODE. — 297.
STATUS. — Valid.

DIAGNOSIS. — “Test small, with two concentric shells: cortical and
medullary shells. Cortical shell spherical, and composed of pentago-
nal and hexagonal pore frames with two to six three-bladed primary
spines; pore frames thick and narrow; pores very large. Medullary
shell small, consisting of pentagonal, hexagonal and irregular pore
frames, and connected with cortical shell by some three-bladed
and cylindrical beams. There is an initial spicule inside the medul-
lary shell, and the spicule is relatively strong compared to the small
medullary shell.” (Feng in Feng et al. 2006¢: S68).

REMARKS
The probable initial spicule mentioned is not visible in any

of the published figures.

Novormistonia Ozdikmen, 2009

Novormistonia Ozdikmen, 2009: 246 (nomen novum for Ormis-
tonella Li, 1994).

TYPE SPECIES. — Ormistonia preracaena Li, 1991 (Li 1991: 75, no-
men nudum); Li 1994: 271, pl. 2, fig. 19.

AGE AND LOCATION OF TYPE MATERIAL. — Middle Silurian, Keer-
hada, Xinjiang western China.

TAXON CODE. — 298.
STATUS. — Valid.

DIAGNOSIS. — As for Ormistonia Li, 1994.
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Ormistonia Li, 1994

Ormistonia 1i, 1994: 270.

"TYPE SPECIES. — Ormistonia pteracaena Li, 1991: 75 (nomen nudum);
Li, 1994: 271, pl. 2, fig. 19.

AGE AND LOCATION OF TYPE MATERIAL. — Middle Silurian, Keer-
hada, Xinjiang western China.

TAXON CODE. — 299.

STATUS. — Homonym; replacement name Novormistonia Ozdik-
men, 2009.
D1aGNosIs. — “Test composed of four to six rays originating from

a point, with two rays opposite in one axial direction, and the other
2-4 rays not perpendicular axially. Branches arising at two levels
along each ray and generally forming an incomplete spongy shell
at the first branch.”

REMARKS

Both specimens figured, the holotype and paratype are frag-
mented and poorly preserved and badly imaged, so that it is
difficult to see what is being figured, however the description
indicates an inner spicule it is possible this taxon is an entac-
tinarian. A trilobite genus described by Maksimova (1978)

bears the same name.

Palacoactinosphaera Noble, 1994

Palaeoactinosphaera Noble, 1994: 33.

TYPE SPECIES. — Palacoactinosphaera antica Noble, 1994 (Noble
1994: 34, pl. 4, fig. 15-17).

AGE AND LOCATION OF TYPE MATERIAL. — Silurian, zones 1 though
5 of Noble (1994), East Bourland Mountain, Marathon uplift,
west Texas, USA.

TAXON CODE. — 300.
STATUS. — Valid.

DIAGNOSIS. — “Spherical to subspherical latticed cortical shell with
six to eight primary spines and no secondary spines. Primary spines
may be rod-shaped, grooved, or bladed, and can be arranged either
perpendicular (orthogonally) or non-perpendicular (eccentrically) to
each other. Primary bars extend inward and connect the cortical shell
to the medullary shell. Primary bars are rod-shaped or three-bladed.
Pore frames on cortical shell are polygonal to subcircular in outline
and vary in their degree of regularity. Short nodes always occur at the
juncture of pore frames, but are sometimes not well-preserved. Medul-

lary shell may be either spherical or subspherical.” (Noble 1994: 33).

Praespongocoelia Noble, 1994

Praespongocoelia Noble, 1994: 38.

TYPE SPECIES. — Spongocoelia parvus Furutani, 1990 (Furutani
1990: 47, pl. 9, fig. 6-7, pl. 10, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Ludlow or Pri-
doli (Silurian), Horizon O-5, Osobudani Valley, Fukuji area, Gifu
Prefecture, Japan.
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TAXON CODE. — 301.
STATUS. — Valid.

DIAGNOSIS. — “Large robust subspherical to ovate shell with two
robust bipolar spines. Spines are fat, wide, blunt-ended, and of
unequal length. Base of spines have collar grooves and are slightly
constricted at base. Shell consists of a single thickened layer of
spongy cortical shell approximately 15 microns thick. Cortical
shell may be ornamented with short hispid projections. Interior
of shell is hollow; no internal structure has been observed.” (No-

ble 1994: 38).

Protobiramus Won in Won & Below, 1999

Protobiramus Won in Won & Below, 1999: 358.

TYPE SPECIES. — Protobiramus biaxialus Won in Won & Below,
1999 (Won & Below 1999: 360, pl. 9, fig. 1-5, pl. 10, fig. 11).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Cambrian,
Georgina Basin, Queensland, Australia.

TAXON CODE. — 302.
STATUS. — Valid.

DIAGNOSIS. — “A spherical shell consisting of repeatedly bifurcated
branches of a four- to six(?)-rayed, point-centered spicule that is
positioned eccentrically.” (Won in Won & Below 1999: 358).

Retz'mmctz'nosp/mem Afanasieva, 2011

Retientactinosphaera Afanasieva, 2011: 127.

TYPE SPECIES. — Retientactinosphaera magnifica Afanasieva, 2011
(Afanasieva 2011: 127, pl. 1, fig. 1-5).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Famennian (Upper
Devonian), Saremboi-Lekkeyaga Swell, Timan-Pechora Basin, Russia.

TAXON CODE. — 303.
STATUS. — Valid.

DiaGNoOsIs. — “Shell spherical, with two reticulate spheres and
one three-bladed main spine with triangular-shaped basal section.
Inner framework consisting of narrow spicule, six rays of which
diverging from median bar. Internal sphere very large, from half
to three-fourths of shell diameter. Internal sphere complicated
by many conical spines, connecting inner and outer spheres and
terminating on sphere surface into by-spines or thorns.” (Afa-
nasieva 2011: 127).

Russirad Afanasieva, 2000c

Russirad Afanasieva, 2000c: 35.

TYPE SPECIES. — Russirad kazintsovae Afanasieva, 2000 (Afanasieva
2000c: 35, pl. 28, ﬁg. 1-11).

AGE AND LOCATION OF TYPE MATERIAL. — Famennian?, Timan-
Pechora Basin, Russian platform, Russia.

TAXON CODE. — 304.

STATUS. — Valid.
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DIAGNOSIS. — “PakoBunHa cdepreckast ¢ AByMst 000AOUKAMHU: BHELIHEH —
PpeILeTYaTOl 1 BHYTPEHHEH — ITIOPHCTOM. BHyTpeHHMIT KapKac IpeACTaBACH
TOHKOH CITUKYAOH, IIIECTh AY4EH KOTOPOH PACXOAATCS OT CPEAMHHOM
Gasxu. I TpoAOAKEHHIEM AyYEH CITHKYA, SIBASIOTCS OCHOBHBIC TPEXTPAHHBIC

urabt.” (Afanasieva 2000c: 35).

DIAGNOSIS (English translation). — “Test spherical with two
shells: external latticed and internal — porous. The inner frame is
represented by a thin spicule, with six rays that diverge from the
median bar. External continuation of spicule rays, form the main
three bladed spines.”

REMARKS

With these characters and external structure, including po-
lygonal shape and spine morphology shown in the holotype
this genus is very similar to Polyedroentactinia except that it
has two shells instead of one.

Stylactinosphaera Noble, 1994

Stylactinosphaera Noble, 1994: 36.

‘T'YPE SPECIES. — Stylactinosphaera prima Noble, 1994 (Noble 1994:
36, pl. 4, fig. 18-19).

AGE AND LOCATION OF TYPE MATERIAL. — Silurian, zone 1 and
lower zone 2 of Noble (1994), Payne Hills, Marathon uplift, west
Texas, USA.

TAXON CODE. — 305.
STATUS. — Valid.

Di1aGNoOsIS. — “Latticed medullary shell surrounded by thickened,
spinose cortical shell with six to eight robust primary spines. Rod-
shaped primary bars extend from cortical shell to latticed, subrounded
medullary shell. Primary spines are conical with shallow grooves and
alternating ridges at proximal end. Grooves and alternating ridges
partially extend up the length of the spine. The cortical shell is cov-
ered by numerous secondary spines (20 or more per hemisphere)
that are less than 75% the size of the primary spines. Grooves and
alternating ridges occur at proximal end of secondary spines and
partially extend up the spine length.” (Noble 1994: 36).

Trigonosphaera Feng in Feng, Gu, Jiang & Jin, 2004

Trigonosphaera Feng in Feng, Gu, Jiang & Jin, 2004: 137.

TYPE SPECIES. — Trigonosphaera calvata Feng in Feng, Gu, Jiang &
Jin, 2004 (Feng ez al. 2004: 142, pl. 3, fig. 1-7, pl. 4, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Changhsin-
gian (uppermost Permian), Dongpan section, Dalong Formation,

Southern China.
TAXON CODE. — 306.
STATUS. — Valid.

DIAGNOSIS. — “Test consists of a single round-triangular corti-
cal shell, without medullary shell and internal spicule. The shell
is composed of two spongy layers. The two layers are similar in
thickness, but different in structure: the inner layer is comprised of
large, irregular pore frames and the outer layer, of small, irregular
pore frames. Numerous beams connect the two layers.” (Feng in
Feng er al. 2004: 137).
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REMARK

Some centrally directed remains of the inner layer seem to
suggest that there existed a central structure that was later
dissolved by fossilization.

NOMINA DUBIA

Taxa considered nomen nudum or nomen dubium are listed
under their respective families, when family assignment was
possible. For those taxa where family designation is not pos-
sible, we list them below.

Carposphaeridium Chapman, 1923

Carposphaeridium Chapman, 1923: 37.

TYPE SPECIES. — Carposphaeridium cambrense Chapman, 1923
(Chapman 1923: 37, pl. 12, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Cambrian, Phos-
phate Hill mine, Loyola, Mansfield, Victoria, Australia.

TAXON CODE. — 307.
STATUS. — Nomen dubium.

DIAGNOSIS. — “Wall of outer sphere rather thick, with a fairly coarse
cancellation, surface dentate. Medullary sphere less than half the
diameter of the cortical sphere and bearing short spikes; connected
by numerous slender bars to the outer sphere. Medullary sphere
with very fine cancellation” (Chapman 1923: 37).

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Diploplegma Hinde, 1890

Diploplegma Hinde, 1890: 48.

TYPE SPECIES. — Diploplegma cinctum Hinde, 1890 (Hinde 1890:
48, pl. 3, fig. 10).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Dapingjan-Sandbian,
Middle Ordovician from cherts in the Southern Uplands, Scotland.

TAXON CODE. — 308.
STATUS. — Nomen dubium.

DI1AGNOSIS. — “Liosphaerida with a relatively large inner (corti-
cal?) test of irregularly reticulate or spongy framework and an outer
shell of the same structure, the two connected by radial bars. In this
genus the inner test is sufficiently large to be regarded as an inner
cortical shell, and in this respect it resembles Liosphaera, Haeckel
(‘Challenger’ Report, pt. i. p. 76), which has two cortical shells.
It differs from Liosphaera, however, in the irregularly reticulate or
spongy nature of tests.” (Hinde 1890: 48).

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.
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Dorydictyum Hinde, 1890

Dorydictyum Hinde, 1890: 54.

TYPE SPECIES. — Dorydictyum simplex Hinde, 1890 (Hinde 1890:
54, pl. 3, fig. 7).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Dapingjan-Sandbian,
Middle Ordovician from cherts in the Southern Uplands, Scotland.

TAXON CODE. — 309.
STATUS. — Nomen dubium.

DIAGNOSIS. — “Sphaeroidea with tests of irregularly reticulate
or spongy framework and a simple radial spine, with or without
secondary spines. The structure of the test corresponds with that
of Styptosphaera, Haeckel, and it differs from this genus by the ad-
dition of a radial spine. It is distinguished from Doryplegma by the
absence of a medullary test.” (Hinde 1890: 54).

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Doryplegma Hinde, 1890

Doryplegma Hinde, 1890: 53.

TYPE SPECIES. — Doryplegma nasutum Hinde, 1890 (Hinde 1890:
53, pl. 3, fig. 9).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Dapingjan-Sandbian,
Middle Ordovician from cherts in the Southern Uplands, Scotland.

TAXON CODE. — 310.
STATUS. — Nomen dubium.

DIAGNOSIS. — “Sphaeroidea with cortical shells of irregularly re-
ticulate or spongy framework, inclosing a central medullary shell
and with a single primary radial spine. Secondary or smaller spines
occasionally present. The structure of the shell in this genus is the
same as in Spongoplegma, Haeckel, but with the addition of a radial
spine and sometimes of secondary spines. From Dorysphaera it is
distinguished by the different character of the framework and the
presence of a medullary shell.” (Hinde 1890: 53).

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Dorysphaera Hinde, 1890

Dorysphaera Hinde, 1890: 52.

"TYPE SPECIES. — Dorysphaera reticulata Hinde, 1890 (Hinde 1890:
52, pl. 3, fig. 3; pl. 4, fig. 3, holotype not designated).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Dapingian-Sandbian,
Middle Ordovician from cherts in the Southern Uplands, Scotland.

TAXON CODE. — 311.

STATUS. — Nomen dubium.
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DIAGNOSIS. — “Sphaeroidea with simple spherical lattice-shells
and a single radial spine extending from the surface of the test. No
medullary test.” (Hinde 1890: 52).

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Duplexia Won, 1983

Duplexia Won, 1983: 141.

TYPE SPECIES. — Entactinosphaera foremanae Ormiston & Lane,
1976 (Ormiston & Lane 1976: 166, pl. 1, fig. 9).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Tournaisian to
lower Visean, Sycamore Limestone Limestone, Arbuckle Mountains,

Oklahoma, USA.
TAXON CODE. — 312.
STATUS. — Nomen dubium.

DIAGNOSIS. — “Das Skelett besteht aus einer doppelschichtigen
sphiroidalen Aufien- und einer ebenfalls sphiroidalen Innenschale.
Auflere und innere Schicht der Auf8enschale liegen eng aneinander
und zeigen die gleiche Gitterwerkstruktur wie die Innenschale. Die
Stachelzahl variiert.” (Won 1983: 141).

DiaGNosis (English translation by J. P. Caulet — RadWorld data-
base). — “Test composed of a twice-layered spherical cortical shell
and one equally spherical medullary shell. The outer and inner lay-
ers of the cortical shell are so closely distributed that the external
meshwork looks like the inner shell. Number of spines variable.”

REMARKS

There is no good reason to establish a new genus based on a
taxon (Entactinosphaera foremanae Ormiston & Lane, 1976),
which clearly lies within the definition of the genus Z7ilonche
(the senior synonym of Enzactinosphaera).

Ectoactinia Liu, 1992

Ectoactinia Liu, 1992: 129.

TYPE SPECIES. — Ectoactinia tulufanensis Liu, 1992 (Liu 1992:
pl. 1, fig. 1, 2).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Carboniferous,
east Tianshan Mountain, Xinjiang, China.

TAXON CODE. — 313.
STATUS. — Nomen dubium.

DiaGNosis. — “Cortical test irregular spherical or subspherical
latticed shell, with two radial spines, radiate from the surface of
the shell, no medullary shell. there are the nipples and by-spines.”
(Liu 1992: 129).

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.
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Ehrenbergia Li, 1995

Ehrenbergia Li, 1995: 335.

TYPE SPECIES. — Ehrenbergia baijingensis Li, 1995 (Li 1995: 335,
pl. 1, fig. 10).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Ordovician:
Darriwilian, the Baijingsi area in Qinghai Province.

TAXON CODE. — 314.
STATUS. — Nomen dubium.

DI1AGNOSIS. — “Test as with Family (campanulate, without apical
horn and aperture). Shell is small, campanulate, single. Whole shell
covered by linearly arranged continuous costae. Pores distributed
in single row between costae, pores is small. Bottom of shell with a
hollow cave.” (Li 1995: 335).

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Guangxitrisphaera Wang in Wang & Kuang, 1993

Guangxitrisphaera Wang in Wang & Kuang, 1993: 285.

TYPE SPECIES. — Guangxitrisphaera wanyaoensis Wang in Wang &
Kuang, 1993 (Wang & Kuang 1993: 285, pl. 3, fig. 15).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Visean, southeastern Guangxi, China.

TAXON CODE. — 315.
STATUS. — Nomen dubium.

D1AGNOsIS. — “Shell small, spherical, with three shells; inner and
outer shells latticed, median shell in casting mould. Main spines
over ten on shell surface; by-spines developed.” (Wang in Wang &
Kuang 1993: 285).

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Gustefana Kozur, 1993

Gustefana Kozur, 1993: 111.

TYPE SPECIES. — Gustefana obliqueannulata Kozur, 1993 (Kozur
1993: 111, pl. 3, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian of
Western Sicily.

TAXON CODE. — 316.
STATUS. — Nomen dubium.
DIAGNOSIS. — “Test large, slender conical to cylindrical. Pore frames

consisting of oblique rings and often indistinct vertical ridges.”
(Kozur 1993: 111).
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REMARKS

It is not possible to determine the nature of this radiolarian
from the figured specimen. Possibly an aberrant representa-
tive of the Ruzhencevispongus Kozur, 1980 with only one arm.

Induropilarius Ters & Deflandre, 1966

Induropilarius Ters & Deflandre, 1966: 340.

"T'YPE SPECIES. — Induropilarius aenigmaticus Ters & Deflandre, 1966
(Ters & Deflandre 1966: 340, figs 10-12, holotype not designed).

AGE AND LOCATION OF TYPE MATERIAL. — Cambrian-Silurian an-
cient land of Vendée coast (former Brioverian).

TAXON CODE. — 317.
STATUS. — Nomen dubium.

DIAGNOSIS. — “Spheres silico-organiques peu déformables; mem-
brane épaisse, brunaatre; structure fibroradiée périphérique ou
totale.” (Ters & Deflandre 1966: 340).

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Palaeolithochyrris Li, 1995

Palaeolithochytris Li, 1995: 336.

TYPE SPECIES. — Palacolithochytris olenus Li, 1995 (Li 1995: 336,
pl. 1, fig. 9).

AGE AND LOCATION OF TYPE MATERIAL. — Ordovician: Darriwilian
so far as is known, the Baijingsi area in Qinghai Province.

TAXON CODE. — 318.
STATUS. — Nomen dubium.
D1aGNosIs. — “Test is pyramid in outline, cephalis is subspherical

without apical horn, with three-four feet, the surface of shell with

pores and grooves.” (Li 1995: 3306).

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Palamphimorphium Ters & Deflandre, 1966

Palamphimorphium Ters & Deflandre, 1966: 340.

TYPE SPECIES. — Palamphimorphium speciosum Ters & Deflandre,
1966 (Ters & Deflandre 1966: 340, fig. 13).

AGE AND LOCATION OF TYPE MATERIAL. — Cambrian-Silurian an-
cient land of Vendée coast (former Brioverian).

TAXON CODE. — 319.

STATUS. — Nomen dubium.
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DIAGNOSIS. — Microorganisme a double constitution: masse
centrale sllico-organique & membrane noirétre, arrondie ou
mamelonnée, contenant des sphérules délicatement structurées
(parfois indiscernables), enveloppée par une masse translucide
quartzifiée oblongue, ou fuselée, allongée. (Ters & Deflandre

1966: 340).

DIAGNOSIS (ENGLISH TRANSLATION). — Microorganism with a
double construction: central mass with organic-siliceous blackish
membrane, rounded or mamillated, containing delicately structured
spherules (sometimes not discernible), enveloped by an elongated
translucent quartz mass that is oblong or fusiform.

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Paleocenosphaera Nazarov, 1973

Paleocenosphaera Nazarov, 1973: 8.

TYPE SPECIES. — Paleocenosphaera magna Nazarov, 1973 (Nazarov
1973: 8, pl. 1, fig. 1; pl. 2, fig. 2); Nazarov 1975b: pl. 8, fig. 14.

AGE AND LOCATION OF TYPE MATERIAL. — Lower Cambrian At-
dabanskij Stage Kuznetskij Alatau Batenevskij ridge, 3 km to the
north of Bograd village, Siberia.

TAXON CODE. — 320.
STATUS. — Nomen dubium.

DiaGNosis (English translation of Nazarov [1975b] by E. Ro-
den — in the rad database microfiche collection of Bill Riedel). —
“The small shell is irregularly spherical in outline and has short
outer spines. The short conical spines which are tapered at the
distal end, are best expressed around the pores. Thin outer shell
of the skeleton with irregularly distributed angularly oval, more
rarely hexagonal pores. To judge from sections, the inner spine
was centrally located. Because of the poor preservation of the
material at hand, the number of its rays is hard to establish,
but obviously there were not more than ten.” (translated from
Nazarov 1973: 8).

REMARKS

It is not possible to determine the nature of this radiolarian
from the figured specimen. However, Nazarov (1975b) reas-
signs the type specimen to Polyentactinia Foreman, 1963.

Palbindeolithus Deflandre, 1973

Palhindeolithus Deflandre, 1973a: 498.

TYPE SPECIES. — Palhindeolithus ambiguus Deflandre, 1973 (Def-
landre 1973a: 292, pl. 1, fig. 4).

AGE AND LOCATION OF TYPE MATERIAL. — Visean France.

TAXON CODE. — 321.

STATUS. — Nomen dubium.

D1aGgNosIs. — “Spicule siliceux a bAtonnet médian, portanta chaque

extrémité n branches ou actines cylindriques, simples ou ornées de
cornes ou d’épines.” (Deflandre 1973a: 498).
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D1aGNosIS (English translation by J. P. Caulet — RadWorld data-
base). — “Siliceous spicule with a median bar carrying at both ends
n branches or spicules cylindrical, simple or with horns or spines.”

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Papinochium Ters & Deflandre, 1966

Papinochium Ters & Deflandre, 1966: 340.

TYPE SPECIES. — Papinochium dubium Ters & Deflandre, 1966
(Ters & Deflandre 1966: 340, fig. 15).

AGE AND LOCATION OF TYPE MATERIAL. — Cambrian-Silurian an-
cient land of Vendée coast (former Brioverian).

TAXON CODE. — 322.
STATUS. — Nomen dubium.

DIAGNOSIS. — Micro-organisme apparemment sphétoidal, muni
d’appendices creux, mousses ; déformable (Ters & Deflandre 1966:
fig. 15), parfois désagrégé; souvent fossilisé en chlorite fibreuse verdatre.

ENGLISH TRANSLATION. — Microorganism apparently spheroidal
with hollow spongy deformed appendages.

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Primaritripus Afanasieva, 2000

Primaritripus Afanasieva, 2000c: 92.

TYPE SPECIES. — Spongotripus patella Hinde, 1899 (Hinde 1899a:
55, pl. 9, fig. 21).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Devonian, Give-
tian, NSW, eastern Australia.

TAXON CODE. — 323.
STATUS. — Nomen dubium.

DIAGNOSIS. — “PakoBrHa AUCKOBHAHASI HAH CYOTPEYTOABHAS C OAHOI
rybuaroit o6oaoukoit. CrpoelOie BHyTpeHHEro Kapkaca He sICHO.
Tpu MaccHBHBIE OCHOBHbIE UTABI PAaCIIOAOKCHBI B 9KBATOPHAABHOH
YaCTH PaKOBMHBI U HHOTAA obpacTtaot ryGuaroit IKansio BHemHel
oboarouxu ckeaera”. (Afanasieva 2000c: 92).

ENGLISH TRANSLATION. — “Test discoidal or subtriangular, with one
porous or spongy shell. Structure of internal framework uncertain.
From two to four main spines located in equatorial part of shell,
occasionally with apophyses and sometimes enveloped by porous
tissue of external shell. Two polar spines very short, frequently absent.
Additional spines absent, external ornament sometimes represented
by spinules.”(Afanasieva & Amon 2008: 464).

REMARKS
Hinde’s (1899a) original description suggested that the speci-
men he figured on plate IX, fig. 21 is discoidal. However, it
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is impossible to ascertain whether this might be an original
feature or the result of sediment compaction. Original speci-
mens of the species that Afanasieva (2000c) nominated as
type for Primatipus were re-examined by Aitchison & Strat-
ford (1997) and considering the state of preservation of the
single specimen they re-assigned it in open nomenclature to
2Spongentactinia. It is simply not possible to determine the
nature of this radiolarian from the figured specimen. As such
it is not suitable as a type specimen and Primaritripus, must
be regarded as nomen dubium.

Protosegmentum Wang in Wang, Cheng & Zhang, 2008

Protosegmentum Wang in Wang, Cheng & Zhang, 2008: 401.

TYPE SPECIES. — Protosegmentum xinjiangensis Wang in Wang,
Cheng & Zhang, 2008 (Wang ez al. 2008: 401, pl. 2, figs 6-9, 14).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Ordovician
Dapingian, Tarim Basin, Xinjiang, China.

TAXON CODE. — 324.
STATUS. — Nomen dubium.

DESCRIPTION. — “Shell long cylindric, composed of cephalous, tho-
raxinal and abdominal chambers. The abdominal chamber consists
of the ring and the furrow interval and there are some pores on the
ring.” (Wang in Wang et al. 2008: 401).

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Pseudostigmosphaera Kozur & Mostler, 1979

Pseudostigmosphaera Kozur & Mostler, 1979: 30.

‘TYPE SPECIES. — Stigmosphaera mira Riist, 1892 (Riist 1892: 135,
pl. 6, fig. 11).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Carboniferous,
Germany.

TAXON CODE. — 325.
STATUS. — Nomen dubium.

D1aGNos1s. — “Centrolonchinae mit 6 oder mehr kriftigen inneren
Stacheln, die sich in einem Punkt oder in einem kurzen Balken tref-
fen, aber nicht iiber die einfache Gitterschale nach aufien reichen.”
(Kozur & Mostler 1979: 30).

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen and the type material is unavailable.

Spongocoelia Hinde, 1899

Spongocoelia Hinde, 1899a: 52.
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‘TYPE SPECIES. — Spongocoelia citrewm Hinde, 1899 (Hinde 1899a:
52, pl. 9, fig. 18).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Devonian, Give-
tian, NSW, eastern Australia.

TAXON CODE. — 326.
STATUS. — Nomen dubium.

D1aGNoOSsIS. — “The test is ellipsoidal, with an irregularly reticulate
or spongy framework and central cavity, without medullary shell.
There are two opposite radial spines, and within the test slender
rods similar to those in Stigmosphaera, Haeckel, or a central spicular
body.” (Hinde 1899a: 52).

REMARK
It is not possible to determine the internal nature of this ra-
diolarian from the figured specimen.

Srakaeosphaera Sashida in Sashida, Adachi, Igo,
Nakornski & Ampornmaha, 1997

Srakaeosphaera Sashida in Sashida, Adachi, Igo, Nakornski & Amp-
ornmaha, 1997: 12.

"T'YPE SPECIES. — Srakaeosphaera minuta Sashida in Sashida, Adachi, Igo,
Nakornski & Ampornmaha, 1997 (Sashida ez 2. 1997: 12, fig. 6.3).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Middle Permian
to lower Upper Permian (Murgabian to Midian), eastern Thailand.

TAXON CODE. — 327.
STATUS. — Nomen dubium.

DIAGNOSIS. — “Small spherical shell with six to nine concentric spheres.
Outermost sphere bears no spines.” (Sashida iz Sashida ez al. 1997: 12).

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Stauroplegma Hinde, 1890

Stauroplegma Hinde, 1890: 49.

TYPE SPECIES. — Stauroplegma brevispina Hinde, 1890 (Hinde
1890: 50, pl. 4, fig. 5).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Dapingian-Sandbian,
Middle Ordovician from cherts in the Southern Uplands, Scotland.

TAXON CODE. — 328.
STATUS. — Nomen dubium.

DIAGNOSIS. — “Staurosphaerida with solid, irregularly reticulate or
spongy shell, a concentric medullary shell, and four simple spines
approximately in the form of a cross. This genus differs from Szauro-
doras by the possession of an inner medullary test.” (Hinde 1890: 49).

REMARK

It is not possible to determine the nature of this radiolarian
from the figured specimen.

494

Tetrasphaera Wang in Wang, Cheng & Zhang, 2008

Tetrasphaera Wang in Wang, Cheng & Zhang, 2008: 401.

"TYPE SPECIES. — Tetrasphaera kuruktagensis \Wang in Wang, Cheng &
Zhang, 2008 (Wang ez al. 2008: 401, pl. II, figs 10-13).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Ordovician
Dapingian, Tarim Basin, Xinjiang, China.

TAXON CODE. — 329.
STATUS. — Nomen dubium.

D1AGNOsIS. — “Shell spherical, composed of four concentric lat-
ticed test, one outer and three medullary ones. Every test is con-
nected by radial beams. The distance within every test is the same.
Not any spines and by-spines on shell body are found.” (Wang in
Wang et al. 2008: 401).

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Triposphaera Hinde, 1890

Triposphaera Hinde, 1890: 54.

TYPE SPECIES. — Triposphaera peachii Hinde, 1890 (Hinde 1890:
55, pl. 4, fig. 9).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Dapingian-Sandbian,
Middle Ordovician from cherts in the Southern Uplands, Scotland.

TAXON CODE. — 330.
STATUS. — Nomen dubium.

D1AGNOSIS. — “Sphaeroidea with an irregularly reticulate or spongy
framework, a medullary shell, and three primary radial spines.
Smaller secondary spines occasionally present.” (Hinde 1890: 54).

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Ulcundia Nazarov, 1974

Ulcundia Nazarov, 1974: 110.

TYPE SPECIES. — Ulcundia incomperta Nazarov, 1974 (Nazarov
1974: 111, pl. 2, fig. 5).

AGE AND LOCATION OF TYPE MATERIAL. — Floian-Darriwilian, Lower-
Middle Ordovician, northeast of Central Kazakhstan, Lake Sasykaor.

TAXON CODE. — 331.
STATUS. — Nomen dubium.

Di1aGNosis (English translation of Nazarov [1975b] by E. Ro-
den — in the rad database microfiche collection of Bill Rie-
del). — “Rounded, oval, triangular-rounded forms with one or
two siliceous, spongy or ‘porous’ shells, which occur in single
specimens as well as in aggregations of several tens or hundreds
of specimens.” (Nazarov 1974: 110).
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REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Wangia Feng & Liu, 1993

Wangia Feng & Liu, 1993b: 544.

TYPE SPECIES. — Wangia biturbinata Feng & Liu, 1993 (Feng &
Liu 1993b: 544, pl. 1, fig. 18).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Permian, south-
west Yunnan, China.

TAXON CODE. — 332.

STATUS. — Nomen dubium.

DIAGNOSIS. — 76 X IEFRR, 1 TIRBGE IR 7¢; WIRE 324,
AEX T AR R BN JHE 55 J 1 U1 (Feng & Liu 1993b: 544).

DIAGNOSIS (ENGLISH TRANSLATION). — Shell is lenticular, grid-like
or sponge-like; two main rodded spines at the base of which there
is a short groove.

REMARK
It is not possible to determine the nature of this radiolarian
from the figured specimen.

Palacodiscaleksus Afanasieva, 2008

Palaeodiscalebsus Afanasieva, 2008: 101.

‘TYPE SPECIES. — Spongodiscus punctus Hinde, 1899 (Hinde 1899a:
54, pl. 9, fig. 14).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Devonian, Give-
tian, NSW, eastern Australia.

TAXON CODE. — 333.

STATUS. — Nomen dubium.

REMARKS

Replacement name for the preoccupied name Palaeodiscus
introduced by Afanasieva (2000c). Palacodiscus is nomen
dubium (see below).

Palacodiscus Afanasieva, 2000

Palaeodiscus Afanasieva, 2000c: 91.

"TYPE SPECIES. — Spongodiscus punctus Hinde, 1899 (Hinde 1899a,
p. 54, pl. 9, fig. 14).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Devonian, Give-
tian, NSW, eastern Australia.

TAXON CODE. — 334.
STATUS. — Nomen dubium.

DIAGNOSIS. — “PakoBHHa AUCKOBHAHAS C OAHOM Iy04aTO 000AOUKOIL.
CrpocHue BHyTpeHHETo Kapkaca He scHO. OCHOBHbIE HIABI OYCHD
KOPOTKHE, HO 06braHO oTcyTerByoT.” (Afanasieva 2000c: 91).
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DI1AGNOSIS (ENGLISH TRANSLATION). — “Test discoidal, with one
spongy or porous shell. Structure of internal framework uncertain.
Main spines absent, but short subsidiary spines occasionally present.”
(Afanasieva & Amon 2008: 462).

REMARK
It is not possible to resolve the nature of the type material

figured by Hinde (1899a).

NOT RADIOLARIA

Those taxa published as radiolarians, but determined to be
some other fossil groups are listed below:

Anakrusa Nazarov, 1977

Anakrusa Nazarov, 1977: 38.

TYPE SPECIES. — Anakrusa miriacantha Nazarov, 1977 (Nazarov
1977: 38, pl. 1, fig. 1).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Dapingian-lower
Sandbian, Middle Ordovician, Bestamakian suite, southwestern
foothills of the Chingiz range, Chagan River, Kazakhstan.

TAXON CODE. — 335.

REMARKS
This genus is a sponge sclerite. See Won ez a/. (2007b).

Auliela Nazarov, 1977

Auliela Nazarov, 1977: 39.

TYPE SPECIES. — Auliela aspersa Nazarov, 1977 (Nazarov 1977: 40,
pl. 1, figs 4-6; holotype never figured, only paratype).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Dapingian-Sand-
bian, Middle Ordovician, Bestamakian suite, southwestern foothills
of the Chingiz range, Chagan River, Kazakhstan.

TAXON CODE. — 336.

REMARKS
This genus is a sponge sclerite. See De Wever ez al. (2001).

Azyrtalia Nazarov, 1973

Azyrtalia Nazarov, 1973: 11.

‘TYPE SPECIES. — Azyrtalia dilata Nazarov, 1973 (Nazarov 1973: 12,
pl. 1, figs 9-11).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Cambrian, Kazakhstan.

TAXON CODE. — 337.

REMARKS
This genus is recognized and treated as a sponge spicule by
Bengtson (1986) and Kozur ez al. (1996). It is likely to rep-
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resent the senior synonym of the sponge spicule genus Rig-
byella Mostler & Mosleh-Yazdi (1976) — see Elicki (2011)
for discussion.

Batoballa Wang, Cheng & Zhang, 2008

Batoballa Wang, Cheng & Zhang, 2008: 396.

TYPE SPECIES. — Batoballa communis Wang in Wang, Cheng &
Zhang, 2008 (Wang ez al. 2008: 396, pl. 2, fig. 2).

AGE AND LOCATION OF TYPE MATERIAL. — Middle Ordovician
Dapingian, Tarim Basin, Xinjiang, China.

TAXON CODE. — 338.

REMARKS

This genus is a sponge spicule and closely similar to Azytalia
Nazarov, 1973.

FEoconcharium Hao & Shu, 1987

Eoconcharium Hao & Shu, 1987: 308.

TYPE SPECIES. — Eoconcharium chinense Hao & Shu, 1987 (Hao &
Shu 1987: 309, pl. 1, fig. 3a).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Cambrian (Adta-
banian, Eoredlichia Zone) Shuijingtuo Formation, Zhenba, Shaanxi
Province, China.

TAXON CODE. — 339.

REMARK
Identified as plates of the lobopodian Microdictyon (see
Zhang & Aldridge 2007).

Fusuconcharium Hao & Shu, 1987

Fusuconcharium Hao & Shu, 1987: 309.

TYPE SPECIES. — Fusuconcharium typicum Hao & Shu, 1987 (Hao &
Shu 1987: 309, pl. 4, figs 1-2).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Cambrian (Adta-
banian, Eoredlichia Zone) Shuijingtuo Formation, Zhenba, Shaanxi
Province, China.

TAXON CODE. — 340.

REMARK

Identified as plates of the lobopodian Microdictyon (see
Zhang & Aldridge 2007)

Konyrium Nazarov & Popov, 1976

Konyrium Nazarov & Popov, 1976: 41.

TYPE SPECIES. — Konyrium varium Nazarov & Popov, 1976 (Naz-
arov & Popov 1976: 41, pl. 3, fig. 19).
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AGE AND LOCATION OF TYPE MATERIAL. — Upper Cambrian, Ka-
zakhstan.

TAXON CODE. — 341.

REMARK
This genus is recognized and treated as a hexatinellid sponge
spicule by Bengtson (1986).

Lacisus Kozur, 1993

Lacisus Kozur, 1993: 109.

TYPE SPECIES. — Lacisus siphunculus Kozur, 1993 (Kozur 1993:
109, pl. 1, fig. 12).

AGE AND LOCATION OF TYPE MATERIAL. — Dzhulfian Upper Permian
of the Sosio Valley area, Western Sicily.

TAXON CODE. — 342.

REMARK
The material figured does not convincingly belong to the
radiolarians.

Palaeorubus Ishiga in Ishiga, Leitch, Naka, Watanabe &
Iwasaki, 1987

Palaeorubus Ishiga in Ishiga, Leitch, Naka, Watanabe & Iwasaki,
1987: 300.

‘TYPE SPECIES. — Palacorubus hastingensis Ishiga in Ishiga, Leitch,
Naka, Watanabe & Iwasaki, 1987 (Ishiga ez al. 1987: 300, pl. 2,
fig. 8).

AGE AND LOCATION OF TYPE MATERIAL. — Upper Devonian, New
England Fold Belt, eastern Australia.

TAXON CODE. — 343.

REMARKS

This morphotype is a widely distributed sponge spicule that is
common in residues recovered from processing of Devonian
and Carboniferous chert samples — see Aitchison (1989).

Quadrarapora Hao & Shu, 1987

Quadratapora Hao & Shu, 1987: 309.

TYPE SPECIES. — Quadratapora zhenbaensis Hao & Shu, 1987
(Hao & Shu 1987: 309, pl. 4, fig. 4a).

AGE AND LOCATION OF TYPE MATERIAL. — Lower Cambrian (Adta-
banian, Eoredlichia Zone) Shuijingtuo Formation, Zhenba, Shaanxi
Province, China.

TAXON CODE. — 344,

REMARK
Identified as plates of the lobopodian Microdictyon (see
Zhang & Aldridge, 2007).
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