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Abstract: 
Pseudoertlispongus LAHM is a transitional form between Paroertlispongus KozuR & MosTLER and Oertlispongus DUMITRICÄ, 

KOZUR & MOSTLER. 
Paroertlispongus, Pseudoertlispongus and Oertlispongus appeared in successive order at the base of the Lower Anisian Par
oertlispongus diacanthus Zone, at the base of the upper Subzone (Yeharaia annulata Subzone) of th€uppermostAnisian Spon
gosilicarmiger transitus Zone and at the base of the Lower Ladinian Spongosilicarmiger italicus Zone ( = base of Reitziites 

reitzi Zone s.str.) 
One new genus, 7 new species and one new subspecies ofMiddle Triassie radiolarians and the Liassiegenus Liassobetracchi

um n. gen. are described. 

Zusammenfassung: 
Pseudoertlispongus LAHM ist eine Übergangsform zwischen Paroertlispongus KozuR & MOSTLER und Oertlispongus DuMr

TRICÄ, KozUR & MOSTLER. Paroertlispongus, Pseudoertlispongus und Oertlispongus erscheinen in stratigraphischer Abfolge 
an der Basis der unteranisischen Paroertlispongus diacanthus Zone, in der oberen Subzone (Yeharaia annulata Subzone) der 
hoch-oberanisischen Spongosilicarmiger transitus Zone und an der Basis der unterladinischen Spongosilicarmiger italicus 

Zone (= Basis der Reitziites reitzii Zone). 
Eine neue Gattung, 7 neueArten und eine neue Unterart mitteltriassischen Radiolarien die liassische Gattung Liassobetracchi

um werden beschrieben. 

1. Introduction 

KozUR & MoSTLER ( 1994) regarded Pseudoert
lispongus LAHM� 1984 as a junior synonym of Pa
roertlispongus. At that time, only one species of 
Pseudoertlispongus was known that occurred in 
the middle Fassanian tagether with advanced Pa
roertlispongus KozUR & MosTLER, advanced 
Oertlispongus DUMITRICÄ, KOZUR & MOSTLER, 

Baumgartneria DUMITRICÄ and F alcispongus Du

MITRICÄ. Shell sculpture and arrangement of the 
spines on the shell of Pseudoertlispongus corre
spond to Paroertlispongus and also the round 
cross section of the main polar spine throughout its 
length is typical for Paroertlispongus. The only 

difference is a slightly curved posterior end of the 
main polar spine. This last feature is transitional to 
Oertlispongus that has a recurved main polar spine 
with a short straight part and a long recurved part. 
However, the previously known distribution of 
Pseudoertlispongus with frrst appearance after the 
frrst appearance of Oertlispongus did not favour 
the possibility that Pseudoertlispongus is a transi
tional form between Paroertlispongus and Oert
lispongus. 

Now we have found rich Pseudoertlispongus 
faunas before the frrst appearance of Oertlispon
gus in Hungary as weil as in Sicily. Ther.efore, the 
formerly known occurrence of Pseudoertlispon
gus weddigei was only the uppermost range of 
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Pseudoertlispongus together with advaneed Oert
lispongus that ranges, however, up to the Longo
bardian. The frrst appearanee of Paroertlispongus, 
Pseudoertlispongus and Oertlispongus is therefo
re in clear Stratigraphie order, independently from 
the faet that the primitive Oertlispongidae eo
oeeur with advanced ones. The oldest known oe
eurrenee of Paroertlispongus is in the upper 
Lower Anisian Paroertlispongus diacanthus 
Zone. There, only forms with long, slender, in 
their middle part not widened main polar spine 
oeeur, and the opposite polar spine is not mueh dif
ferent. Advaneed Paroertlispongus with widening 
of the main polar spine in or after its mid-length 
appear in the Upper Anisian Tetraspinocyrtis lae
vis Zone from the Paraceratites trinodosus Zone 
of the ammonoid zonation. They ranges up to the 
upper Fassanian. 

Pseudoertlispongus with terminally slightly 
eurved main polar spine appeared in the upper
most Anisian upper Subzone (Yeharaia annulata 
Subzone) of the Spongosilicarmiger transitus 
Zone. With very slight ehanges, this genus ranges 
up to the upper Fassanian. 

Oertlispongus with reeurved main polar spine 
begins at the base of the Ladinian Spongosilicar
miger italicus Zone (base of the .Reitziites reitzi 
zone s.str. in the ammonoid zonation). The oldest 
Oertlispongus speeies, 0. primus n. sp., is a primi
tive form with a long straight part of the main polar 
spine that is only a little shorter than or as long as 
the eurved part that is only very little reeurved. The 
bent is already slightly flattened (oval eross see
tion) as typieal for several Oertlispongus speeies, 
but never present in Paroertlispongus and Pseud
oertlispongus. This genus underwent a rapid evo
lution and advaneed forms with very short straight 
part of the main spine oeeur from the middle Fas
sanian up to the Middle Longobardian. Contem
poraneous with 0. primus, a closely related form 
appeared, in whieh, however, the inward eurved 
part. is short, the bent of the main spine is strongly 
flattened and on its outer side slightly widened. 
These forms represent the oldest F alcispongus, F. 
zapfei n. sp., whieh is the aneestral form of the ad
vaneed oertlispongids with strongly differentiated 
main polar spine that eharaeterize the Tethyan and 
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partly also the Circum-Paeifie Ladinian and Cor
devolian. 

In the present paper, the ·stratigraphieally very 
important speeies from the transitional field of Par- . 
oertlispongus, Oertlispongus and Falcispongus 
are deseribed. Furthermore some other new spe
cies and genera are deseribed that are used in stra
tigraphieal papers without systematie part, to 
avoid the use of nomina nuda. 

2. Systematic part 

Subdass Radiolaria MÜLLER, 1858 
Order Polyeystida EHRENBERG, 1838 

Suborder Entaetinaria KozUR & MüSTLER, 1982 
Superfamily Palaeoseenidiaeea RrnDEL, 1967 

emend. KüZUR & MOSTLER, 1982 
Family Eptingiidae DUMITRICÄ, 1978 

Genus Cryptostephanidium DuMITrucA., 1978 

Type speeies: Cryptostephanidium cornigerum 
DUMITRICÄ, 1978 

Cryptostephanidium sugiyamai n. sp. 

Derivatio nominis: In honour of Prof. Dr. KAzu
HIRO SuGIYAMA, N agoya, for his exeellent work on 
Lower and Middle Triassie radiolarians. 
Holotypus: The speeimen figured by SUGIYAMA 
(1992), Fig. 13-3; rep.-no. ESN 146172. 
Locus typicus: Mt. Kinkazan seetion of Gifu, 
Gifu Prefeeture, eentral Japan. 
Stratum typicum: Bedded eherts, sample KIN 
61 (see SUGIYAMA, 1992, Fig. 2), Lower Anisian 
Hozmadia gifuensis Zone. 
Diagnosis: Pore frames with verrueose to irregu
lar spiny surfaee. The three main spines are of une
qual length. Their proximal third to half is three
bladed, their distal half is round. 
Description: Shell small, subspherieal. The surfa
ee of the pore frames is verrueose or eovered with 
very small, irregular, partly oblique spines. Pores 
moderately large, mostly pentagonal. The three 
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main spines are situated in eontinuation of spines of 
the entaetinarian spieular system. Their width 
deereases gradually from the base to the pointed 
needle-like distal end. The spineAis longer than the 
two spines L. the proximal third to half of the main 
spines is three-bladed. The furrows between the 
blades are wide, at the base of the spines deep, but 
they beeome 'Shallow in distal direetion. The distal 
half to 2/3 of the main spines has a eireular eross 
seetion and no blades and furrows are present. 
Measurements: 
Diameter of shell: 85-1 00 Jll1l 
Length of main. spines: 60-95 Jll1l 
Maximal width of the main spines: 20-25 Jll1l 
Occurrence: Common in the Lower Anisian of Ka
raburun peninsula ( westem Turkey) and in Japan. 
Remarks: The Turkish material is rieh in speei
mens, but not weil preserved. Therefore, the speei
men figured by SUGIYAMA (1992) was ehosen as 
holotype. 

Cryptostephanidium sugiyamai n. sp. is a tran
sitional form between Spongostephanidium Du
MITRICÄ, 1978 emend. KOZUR, KRAlNER & MOST
LER, this volume, and Cryptostephanidium DUMI
TRICÄ, .1 978. The proximal third to half of the main 
spines is already triearinate as in Cryptostepha
nidium, the distal half to 2/3 of the main spines is 
needle-like with round eross seetion as in Spongo
stephanidium. 

In the younger Cryptostephanidium speeies 
nearly the entire main spines are triearinate. In the 
otherwise similar C. verrucosum DUMITRICÄ, 
1978, the three main spines have equal length. 

Suborder Spumellaria EHRENBERG, 1 875 
Superfamily Aetinommaeea HAECKEL, 1862 

emend. KOZUR & MOSTLER, 1 979 
Family Pantanelliidae PESSAGNO, 1977 

Genus Liassobetraccium n. gen. 

Type speeies: Betraccium bavaricum KozUR & 
MOSTLER, 1 990 
Derivatio nominis: Aeeording the similarity to 
Betraccium PEssAGNO and the oeeurrenee in the 
Liassie. 
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Diagnosis: Cortieal shell subspherieal with high 
and eoarse pore frames. The pores are very large, 
but irregular in size and shape. Most pores are tri
angular and tetragonal, but some pentagonal pores 
may be also present. Some pores may be divided 
by fragile seeondary pore frames. Vertiees of the 
pore frames with distinet nodes and spines. The 
three stout, three-bladed main spines are twisted 
or untwisted, equidistant and of the same size. Me
dullary shell present. 
Occurrence: Hettangian of the Tethys. 
Assigned species: 
Betraccium bavaricum KozUR & MosTLER, 1990 
Betraccium hettangicl!m KozUR & MOSTLER, 
1990 
Betraccium inaequiporatum KozUR & MOSTLER, 
1 990 
Betraccium verticispinosum KozUR & MOSTLER, 
1 990 
Remarks: Betraccium PESSAGNO, 1 979, is a very 
eommon U pper N orian and Rhaetian genus both 
in the Tethys and in the Cireum-Paeifie realm. It 
suddenly disappeared at the base of the Liassie 
(CARTER, 1 993). However, there are some closely 
related speeies in the Hettangian that have been as
signed to Betraccium by KozuR & MosTLER 
(1 990). In eontrast to typieal Triassie Betraccium 
speeies, in all these speeies the pore frames enclo
ses pores of different size and shape. In Betracci
um all pores have the same size and pentagonal or 
hexagonal outline. In the Liassie forms the pore 
outline is in general triangular or tetragonal and 
only subordinately pentagonal outline of the pores . 
is present. These Liassie speeies group is separa
ted as Liassobetraccium n. gen. 

Supertamil y Sponguraeea HAECKEL, 1 862 
emend. KOZUR & MOSTLER, 1 981 

Family Üertlispongidae KOZUR & MOSTLER, 
1980 (in DUMITRICÄ et al., 1 980) 

GenusFalcispongus DUMITRICA, 1982 

Type speeies: Falcispongus falciformis DUMITRI
CÄ, 1982 
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Falcispongus zapfei n. sp. 
(PI. 1 ,  Fig. 1 0) 

Derivatio nominis: in honour of Prof. emer. H. 
ZAPFE, Vienna, for his outstariding contributions 
to the Triassie stratigraphy. 
Holotypus: The specimen on Pl. 1, Fig. 1 0; rep.
no. 1 4-4-94N-5 
Locus typicus: Outcrop ca. 350 m south of Pietra · 

dei Saracini, Sosio Valley, westem Sicily (ltaly). 
Stratum typicum: Basal 20 cm of red, strongly sili
ceous, marly limestones, sample· Ko 5. Very base 
of the Ladinian, base of the S. italicus Zone. 
Material: 2 specimens. 
Diagnosis: The perpendicularly inward bent di
stal part of the main polar spine is considerably 
shorter than straight axial proximal part. Main 
polar spine at the bent flattened, with small wide
ning at the outer side directly before the bent. 
Description: Straight axial proximal part of the 
main polar spine in its upper part flat, with small 
widening at its outer side directly before the bent. 
The perpendicularly inward bent distal part is di
stinctly shorter than the straight part of the main 
polar spine. It is not recurved. Shell not preserved. 

· Measurements: 
Length of the straight part of the main polar spine: 
300-360 f.llll 
Width of the straight part ofthe main polar spine at 
its proximal end ( above the conical part that was 
originally within the shell): 30-33 f.llll 
Width of the straight part of the main polar spine 
directly before the bent: 40-53 f.llll 

Length of the inward curved part of the main polar 
spine: 160-200 f.llll 
Occurrence: Lower part of Oertlispongus primi
tivus Subzone of the S. italicus Zone of westem Si
cily (lower Fassanian). 
Remarks: F alcispongus zapfei n. sp. is the most 
primitive Falcispongus species. All other lower 
Ladinian species of this genus have a long in ward 
curved and mostly also recurved distal part that is 
Ionger than the straight proximal part. The wide
ning at the outer side of the distal end of the · 

straight part of the main polar spine or ( and) at the 
bent is more pronounced in the other Falcispon
gus spectes. 
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F. zapfei is similar both to Pseudoettlispongus 
mostleri siciliensis n. subsp. and to Oertlispongus 
primus n. sp. The main polar spine of Pseudoert
lispongus mostleri siciliensis is not flattened near 
the bent and no widening at the outer side of the 
straight part of the main polar spine directly below 
the bent is present. In Oertlispongus primus n. sp., 
the inward curved part is about as long as the 
straight part. Apparently, at the base of the Ladini
an both the frrst primitive Oertlispongus and the 
first primitive Falcispongus have evolved from 
Pseudoertlispongus of the P. mostleri group. 

Genus Oertlispongus 
DuMITrucA., KozuR & MosTLER, 1980 

Type species: Oertlispongus inaequispinosus Du- · 

MITRICÄ, KüZUR & MüSTLER, 1980 

Oertlispongus primus. n. sp. 
(PI. 1 ,  Fig. 9 )  

Derivatio nominis: Oldest known true Oertli
spongus spec1es. 
Holotype: The specimen on PI. 1 ,  Fig. 9; rep.-no. 
1 4-4-94N- 24 . 
Locus typicus: Outcrop ca. 350 m south of Pietra 
dei Saracini, Sosio Valley, westem Sicily (ltaly). 
Stratum typicum: Basal 20 cm of red, strongly 
siliceous, marly liMestones, sample Ko 5. Very 
base of the Ladinian, base of the S. italicus Zone. 
Material: 5 specimens. 
Diagnosis: Straight proximal part of the main 
polar spine long, only a little shorter than or as long 
as the nearly perpendicularly inward curved part 
that is only insignificantly recurved. 
Description: The straight axial proximal part of 
the main polar spine is long for the genus and only 
somewhat shorter than the in ward curved part. In 
the proximal part the cross section of the main 
polar spine is round, but in its upper part and in the 
bent the main polar spine is flattened and has an 
oval cross section. The inward curved part lies 
nearly perpendicular to the straight axial part; it is 
only somewhat Ionger than or as long as the axial 
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straight proximal part. The inward curved part is 
nearly not recurved. Shell not preserved. 
Measurements: 
Length of the straight axial proximal part of the 
main polar spine: 280--295 f.lill 
Width of the straight axial proximal part of the 
main polar spine at its proximal end (above the co
nical part that was originally within the shell): 
27-29 f.lill 

Width of the main polar spine directly before the 
bent: 39--43 f.lill 
Length of the in ward curved part of the main polar 
spine: 280-305 11m 
Occurrence: Lower part of Oertlispongus primi
tivus Subzone of the S. italicus Zone. Basal part of 
Ladinian. Hungary and Sicily (Italy). 
Remarks: Oertlispongus primus n. sp. is the ol
dest and most primitive Oertlispongus species. It 
has transitional character to Pseudoertlispongus 
mostleri siciliensis. It is distinguished from all 
Pseudoertlispongus species by its longer, strongly 
in ward curved part that is nevertheless not or only 
a little Ionger than the straight axial proximal part 
of the main polar spine. Additionally, the main 
polar spine is flattened near the bent. 

In all other Oertlispongus species the inward 
bent part is considerably Ionger than the straight 
proximal part and, except of few undescribed 
forms from the lowermost Ladinian, strongly re
curved. 

Falcispongus nicorae n. sp. displays a shorter 
in ward bent part and a slight widening is present at 
the outer side of the bent. 

Genus Paroertlispongus 
KOZUR & MOSTLER, 1981 

Type species: Paroertlispongus multispinosus 
KozUR & MosTLER, 1981 
Remarks: Three Paroertlispongus species occur 
in sample Ko 5 from the basal S. italicus Zone of 
Sosio Valley, Sicily (Italy), that are P. multispino
sus KOZUR & MOSTLER, 1981 (Pl. 1, Fig. 1), P. ra
rispinosus KozUR & MosTLER, 1981 (Pl. 1, Fig. 2) 
and P. chinensis (FENG, 1992) (Pl. 1, Fig. 3).,The 
frrst two species are only represented by isolated 
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main polar spines, a very typical preservation for 
Oertlispongidae. The main polar spine of P. multi
spinosus is widest after its midlength. The main 
polar spine of P. rarispinosus is cylindrical in its 
proximal half and becomes needle-like towards its · 

distal end. P. chinensis has several small, low ribs 
at the base of both polar spines. 

GenusPseudoertlispongus LAHM, 1984 

Type species: Pseudoertlispongus weddigei 
LAHM, 1984 
Occurrence: Yeharaia annulata Subzone of the 
Spongosilicarmiger transitus Zone (upper Illyr
ian) of theTethys. 
Remarks: Pseudoertlispongus has the same dis
tnbution of the second order spines on the spongy 
shell as Paroertlispongus, but the distal end of the 
main polar spine is curved. The straight part of the 
main polar spine is considerably Ionger than the 
curved part. In Oertlispongus the distribution of 
the second order spines is different from Paroert
lispongus and Pseudoertlispongus, and the main 
spine is recurved. The straight part of the main 
polar spine is shorter than the curved part. By the 
presence of a distally somewhat curve� spine, 
Pseudoertlispongus is a transitional form between 
Paroertlispongus and Oertlispongus. It appears 
considerably later than the first Paroertlispongus, 
but distinctly before the first Oertlispongus. 

Pseudoertlispongus angulatus n. sp. 
(Pl. 1, Figs. 4, 5) 

Derivatio nominis: According to the abruptly in
ward curved distal end of the main polar spine. 
Holotypus: The specimen on Pl. 1, Fig. 4; rep.-no. 
16-2-95/II- 104. 
Locus typicus: Torrente San Calogero section 
(see CATALANO, Dr STEFANO & KOZUR, 1991 ). 
Stratum typicum: Basal 1 0 cm of the gray _radio
larite directly above the Changxingian red deep
water clay. UppermostAnisian Y. annulata Subzo
ne of the S. transitus Zone. 
Material: 12 specimens. 
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Diagnosis: The main polar spine is widest imme
diately before the abrupt, angular bent in its distal 
third. 
Description: The main polar spine is large. Its 
width increases gradually and slowly until the 
sharp angular bent in the distal third of the main 
polar spine. The straight, inward directed distal 
part of the main polar spine has different length and 
the angle with the straight axis of the main polar 
spine varies, but it is not larger than 45°. Only this 
inward directed part becomes narrower towards 
the pointed distal end. Shell not preserved. 
Measurements: 
Length of the main polar spine: 440-51 0  Jllll 
Length of the straight axial part of the main polar 
spine: 350-370 
Length of the inward bent part: 1 00-150 Jllll 
Width of the proximal part of the main polar spine 
( above the conical part that was originally situated 
inside the shell): 30 Jllll 
Width directly before the bent of the main polar 
spine: 35--46 Jllll 
Occurrence: Uppermost Anisian (? and lower
most Ladinian) of westem Sicily. 
Remarks: In the other two known Pseudoertlis
pongus species, P. weddigei LAHM, 1 984 and P. 

. mostleri n. sp., the bent is gently curved. In P. wed-
digei additionally the main spine becomes narro
wer directly before the bent. 

Pseudoertlispongus mostleri n. sp. 
(PI. 1 ,  Figs. 6, 7) 

1 994 Paroertlispongus weddigei (LAHM, 1994) 
- KOZUR & MOSTLER, p. 69-70, PI. 1 2, 
Figs. 12-14 

Derivatio nominis: In honour of Univ.-Prof. Dr. 
H. MosTLER for his outstanding contributions to 
the Triassie radiolarian research. 
Holotypus: The specimen on PI. 1 ,  Fig. 6; 14-4-
94N-3. 
Locu� typicus: Outcrop ca. 350 m south of Pietra 
dei Saracini, Sosio Valley, westem Sicily (Italy). 
Stratum typicQm: Basal 20 cm of red, strongly sili
ceous, marly limestones, sample Ko 5. Very base 
of the Ladinian, base of the S. italicus Zone. 
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Material: 35 specimens. 
Diagnosis: Shell spongy with numerous by-spi
nes that are not concentrated to any part of the 
shell. Main polar spine cylindrical, widest directly 
before or at the bent. The bent is gradual and 
rounded. 
Description: The spherical spongy shell consists 
of several layers. Its surface is covered by nume
rous needle-like by- spines that start in weil preser
ved forms from node-like elevations. The main 
polar spine is very long and mostly the only pre
served part of a specimen. It is cylindrical and wi
dest directly before the bent or at the bent. The bent 
is gradually rounded. The inward-curved distal 
part of the main polar spine is short, its angle with 
the long axial straight part of the main polar spine 
is around 45°, but in the subspecies P. mostleri si
c

.
iliensis between 45° and nearly 90°. The.second 

polar spine opposite or somewhat obliquely oppo
site to the main polar spine is long, needle-like, but 
rare I y preserved. 
Measurements: See under the subspecies. 
Occurrence: Uppermost Anisian Y. annulata 
Subzone of the S. transitus Zone and lower Ladi
nian S. italicus Zone. 
Remarks: Pseudoertlispongus mostleri is the tran
sition form between Pseudoertlispongus and 
Oertlispongus. The spongy shell with nodes and 
by-spines on the entire surface corresponds to Pa
roertlispongus multispinosus. The main polar 
spine is also similar, but distally in ward curved. 

In Oertlispongus primus n. sp., the oldest Oert
lispongus species, the early perpendicularly in
ward curved part is Ionger than or as long as the 
straight axial part of the main polar spine. 

Pseudoertlispongus mostleri mostleri n. subsp. 
(PI. 1 ,  Fig. 6) 

Holotypus, locus typicus and stratum typicum: 
As for the species. 
Material: 31, specimens. 
Diagnosis: With the character of the species. The 
distal, in ward bent part of the main polar spine is 
always short and its angle with the axial straight 
part ofthe main polar spine is not larger than 45°. 
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The main polar spine is broadest directly before 
the bent. 
Measurements: 
Diameter of shell: 180-267 f.1I11 
Length of the main polar spine: 350--430 f.1I11 
Width of the main polar spine at its proximal end 
(outside the shell or outside the conical part, if the 
shell is not preserved: 20-35 f.1I11 
Width of the main polar spine directly before the 
bent: 26-SOJ..tm 
Length of the inward curved distal part of the main 
polar spine: 50-95 f.1I11 
Length of the by-spines: 10-50 f.1I11 
Occurrence: Uppermost Anisian Y. annulata 
Subzone of the S. transitus Zone and Lower Fassa
nian S. italicus Zone of Hungary, Southem Alps 
and Sicily (ltaly). 
Remarks: In Pseudoertlispongus mostleri sicili
ensis n. subsp., the main polar spine is widest at the 
bent and the distal part is stronger in ward curved. 

Pseudoertlispongus mostleri siciliensis n. subsp. 
(Pl. 1, Fig. 7) 

Derivatio nominis: According to ·the occurrence 
in Sicily. 
Holotype: The specimen on Pl. 1, Fig. 7; rep.-no.: 
14-4-94N-2. 
Locus typicus and stratum typicum: As for the 
spec1es. 
Material: 4 specimens. 
Diagnosis: With the character of the species. 
Main polar spine widest at the bent or of the same 
width throughout its straight axial part. Inward 
bent strong, partly nearly perpendicular to the 
straight axial part of the main spine. 
Measurements: 
Length of the main polar spine: 500-520 f.1I11 
Width of the main polar spine at its proximal end 
(after the conical part, that was originally inside 
the shell): 40--47 f.1I11 
Width of the main polar spine at the bent: 4 3--4 7 f.1I11 
Length of the inward curved distal part öf the main 
polar spine: 133-147 f.1I11 
Occurrence: U pper part of the uppermost Anisi
an Y. annulata Subzone of the S. transitus zone and 
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lower part of Oertlispongus primitivus Subzone of 
the S. italicus Zone. 
Remarks: Pseudoertlispongus mostleri mostleri 
n. subsp. has a fewer in ward bent distal part of the 
main polar spine that is widest directly before the 
bent. 

- · 

In Oertl�spongus primus n. sp. the inward part 
of the main polar spine is somewhat Ionger than or 
as long as the straight axial part of the main polar 
sptne. 

Superfamily Trematodiscacea HAECKEL, 1862 
emend. KozUR & MosTLER, 1979 

Family Relindellidae KüZUR & MOSTLER, 1980 
(in DUMITRICÄ et al., 1980) 

Genus Pentaspongodiscus KozuR & MosTLER, 
1979 

Type species: Pentaspongodiscus tortilis KozUR 
& MüSTLER, 1979 

Pentaspongodiscus lahmi n. sp. 

1984 Pentaspongodiscus anisicum KozUR & 
MOSTLER 1981 - LAHM, p. 57, Pl. 10, Fig. 1 

Derivatio nominis: In honour of Dr. B. LAHM, 
München, who frrstly found first this species. 
Holotypus: The specirnenfigured by LAHM (1984) 
on Pl. 10, Fig. 1 under Pentaspongodiscus anisi
cus KOZUR & MOSTLER, 1981; rep.-no. Prof 3623. 
Locus typicus: Section Rec. A, 2.5 kf!1 SE of Re
coaro, in the Val di Creme. 
Stratum typicum: Limestone with siliceous 
nodules about 40 cm above the beginning of the 
pelagic limestones, sample Rec. A 9. Lower S. ita
licus Zone (Lower Ladinian). 
Material: 23 specimens. 
Diagnosis: The five untwisted tricarinate main 
spines are slender and shorter than the shell diame
ter. 
Description: The discoidal shell is large compa
red with the length of the main spines. Its equatori
al outline is round. It is spongy with Alievum pat
tem of the outer pore frames. Distinct small nodes . 
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are present on the slightly �levated vertices. Five 
fragile short rays originate in all vertices. The five 
slender main spines are tticarinate, with a needle
like, round distal prolongation. They are untwi
sted and always shorter than the shell diameter. 
Measurements: 

Diameterqf shells: 1 50-J67 !Jil1 
Length of the main spines: 1 00-13 3 Jlffi 
Width of the main spines at their base: 23-25 !Jil1 
Occurrence: Lower Ladinian S. italicus Zone of 
Hungary and ltaly. 
Remarks: LAHM ( 1984) assigned this species to 
Pentaspongodiscus anisicus KozUR & MOSTLER, 

. 1 981. However, this Upper Anisian species (ance
stor of P. lahmi) has a pentagonal equatorial outli
ne of the shell and the robust, long main spines are 
distinctly Ionger than the shell diameter. 

SuborderN assellaria EHRENBERG, 187 5 
Family Hinedorcidae KozUR & MosTLER, 1981 

Genus Picapora KOZUR & MOSTLER, 1981 

Type species: Picapora robusta KozUR & MosT
LER, 1 981 

Picaporafassanica n. sp. 

Derivatio nominis: According to the occurrence 
in the Fassanian. 
Holotypus: The specimen figured by GoRICAN & 
BUSER (1 990), PI. 11 , Fig. 1 .  
Locus typicus: 1 .5 km north of Zaklanec near 
Horjul at the Zaklanec-Koreno road ( southem part 
of the Slovenian Basin); .see GoRICAN & BusER, 
1 990, Fig. 1 .  
Stratum typicum: Cherty Iimestone below vol
canics, sample Gr 1 0  (see GoRICAN & BusER, 
1 990, Fig. 2). 
Material: 23 specimens. 
Diagnosis: APicapora with small vertical hom. 
Description: Cephalis subspherical (somewhat 
broader than high) with small pores that are mostly 
closed b)' a layer of microgranular silica; surface 

. slightly verrucose. The apical hom is stout, tricari-
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nate, with deep and broad furrows between the 
high and narrow blades. A distinct, but rather small 
and short, carinate vertical hom is present. Thorax 
larger than cephalis, with the same surface structu
re and mostly closed small pores. lt has the shape of 
a cone frustum or it is subspherical. lts wide apertu
re is closed by a fragile thin layer with small pores 
that is often destroyed. The three feet are stout, mo
derately long, tricarinate. They run from the distal 
part of the cephalis on the surface of the thorax and 

. are free only beyond the thorax. Cephalic spicular 
system with Mb, A, V, 2 L, D, 21. The spines A and 
V continue outside the shell as apical hom and hom 
V, whereas D and 2 Lcontinue as feet. 
Measurements: 
Height of cephalis: 30-40 !Jil1 
Width of cephalis: 50-55 !Jil1 
Height of thorax: 50-60 !Jill. 
Width of thorax: 70-85 !Jil1 
Length of the apical hom: 40-45 m 
Length of the free part of the feet: 50-55 !Jil1 
Occurrence: Fassanian of Slovenia, Hungary and 
ltaly. 
Remarks: The Julian Picapora robusta KozUR & 
MOSTLER, 1981 has a very big vertical hom. 

Parnil y Triassocampidae 
KozUR&MosTLER, 1 981 

Genus Praeyeharaia n. gen. 

Type species: Yeharaia transita KozUR & MosT
LER, 1 994 
Derivatio nominis: According to the ancestral 
position to Yeharaia NAKASEKO & NISHIMURA, 
1 979 
Diagnosis: Test multicyrtid, conical. Cephalis co
nical, smooth with small apical hom. Thorax a litt
le broader, but in general shorter than the cephalis, 
ring-like or hoop-like, with nodes or a ring of 
nodes; pores small, mainly closed. Abdomen cy
lindrical or hoop-like, nodose, with small, partl y 
open pores. The postabdominal segments are in 
general inverted conical with a smooth, in the pro
ximal segments slightly nodose proximal ring. 
The distal part of these segments is nodose. Below 
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the proximal ring a ring of rather large pores is pre
sent. In the distal part of the postabdominal seg
ments a second, often incomplete pore ring is pre
sent. The proximal two postabdominal segments 
may be hoop-like, with indistinct proximal ring. 
Cephalic spicular system with A, V, 2 L, D, 2 1. 
Only spine A continues outside the shell wall as 
short apical spine. Sometimes also a tiny spine is 
present in prolongation of D. 
Occurrence: Uppermost Anisian S.

' 
transitus 

Zone and Lower Ladinian S. italicus Zone. 
Assigned species: 
Yeharaia transita KOZUR & MOSTLER, 1994 
Yeharaia japonica NAKASEKO & NISHIMURA, 
1979 
Yeharaia lata KOZUR & MOSTLER, 1994 
Remarks: Yeharaia NAKASEKO & NISHIMURA, 
1979, has a long apical spine and an inflated thorax 
and the postabdominal segments ( except the first 
one) have only one ring of pores. Tri{(ssocampe 
DUMITRICÄ, KOZUR & MOSTLER, 1980 has no api
cal spine. 

Praeyeharaia n. gen. is transitional between 
Yeharaia and Triassocampe. Praeyeharaia spe
cies have been in previous paper partly assigned to 
Yeharaia, partly to Triassocampe. 

3. Stratigraphie evaluation 

The Oertlispongidae are the most important La
dinian radiolarian guideforms of the Tethys. In 
previous studies, Paroertlispongus was found in 
the Illyrian and Fassanian, and rich Oertlispongus 
faunas with 0. inaequispinosus primitivus KozUR 
& MosTLER were found in the lower Fassanian 
lower Reitziites reitzi ammonoid zone s. str. ( 0. in
aequispinosus primitivus Subzone of the S. itali
cus radiolarian zone ). Despite the fact that Paro
ertlispongus was regarded as the forerunner of 
Oertlispongus (KozUR & MOSTLER, 1981 ), the 
transition forms between both genera, and the im
mediate forerunner of F alcispongus were not 
found. 

In the upper subzone of the S. italicus Zone both 
advanced Oertlispongus with very short proximal 
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straight part of the main polar spine ( e.g. 0. inae
quispinosus inaequispinosus) and typical F alcis
pongus were found. 

Investigations of rieb further material of sam
ple 100 D (Kellneritesfelsoeoersensis ammonoid 
zone) from the Felsoors section in the Balaton 
Highland (Hungary) and investigations near the 
base of the Reitziites reitzi Zone in the Balaton 
Highland, Southem Alps and in Sicily have yiel
ded the complete transitional series from Paroert
lispongus to Oertlispongus. Pseudoertlispongus 
mostleri, n.sp. a transitional form between Par
oertlispongus and Oertlispongus appeared near 
the base of the Kellnerites felsoeoersensis ammo
noid zone. The radiolarian fauna of this Ievel be
longs to the upper subzone (Yeharaia annulata 
Subzone) of the S. transitus Zone. Beside of Ladi
nian elements, as Eptingium manfredi manfredi 
DUMITRICÄ, Pseudoertlispongus mostleri n. sp., 
Triassocampe deweveri (NAKASEKO & NISHIMU
RA), T. scalaris DUMITRICÄ, KOZUR & MüSTLER 
and Yeharaia annulata NAKASEKO & NISHIMURA, 
this fauna contains still dominating Anisian ele
ments, listed in KozUR, KRAINER & MosTLER 
(this volume). Consequently, this fauna was as
signed by KozUR (1995) to the uppermostAnisi
an. It has, however, transitional character to Ladi
nian radiolarian faunas, but advanced Oertlispon
gidae, which dominate in the entire Ladinian, are 
still missing. They begin near the base of the Reit
ziites reitzi ammonoid zone at the base of the S. 
italicus radiolarian zone. There, not only Pseud
oertlispongus mostleri n.sp. is present, but also 
the frrst Oertlispongus s. str. in which the lateral 
curved (and mainly distinctly recurved) distal part 
of the main polar spine is at least as long as the pro� 
ximal straight part. In typical Oertlispongus, this 
distal part is strongly recurved and considerably 
Ionger than the straight proximal part. In Oertlis
pongus primus the in ward curved part is about as 
long as the proximal straight part and it is therefo
re a perfect transition form between Pseudoertlis
pongus mostleri siciliensis and Oertlispongus in
aequispinosus. In the same Ievel also the first F al
cispongus, F. zapfei, appeared. This form also de
rived from Pseudoertlispongus mostleri sicilien
sis, the inward curved part is. still as short as in this 
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species and considerably shorter than the straight 
proximal part of the main polar spine, but it is al
ready strongly flattened near the bent, and direct
ly below the bent a small widening is present at 
the outer side of the straight part of the main polar 
spine. B y this can be demonstrated that- F alcis
pongus did not evolve from Oertlispongus, but 
directly from Pseudoertlispongus. 

Throughout the Ladinian, the primitive Oert
lispongidae continue beside the advanced forms. 
Pseudoertlispongus mostleri n.sp. and P. angula
tus n.sp. are the only Oertlispongidae with diffe
rentiated main polar spine (inward curved distal 
part) in the uppermost Illyrian Y. annulata Subzo
ne of the S. transitus Zone. Advanced Oertlispon
gidae with short straight proximal part of the main 
polar spine and long, recurved distal part are not 
yet present. These forms appeared at the base of 
the S. italicus Zone. In a very short interval these 
advanced forms are only represented by transitio
nal forms to the primitive Oertlispongidae with 
very long straight proximal part of the main polar 
spine, but a little later already forms with very 
long recurved distal part and distinctly short 
straight proximal part of the main polar spine are 
present. However, the primitive Oertlispongidae 
still continue in this Stratigraphie level, e.g. Paro
ertlispongus, Pseudoertlispongus and primitive 
Oertlispongus. In the Lower Longobardian high
ly advanced Oertlispongidae with strongly diffe
rentiated spines occur (genera Pterospongus, 
Bogdanella etc.), but 0. inaequispinosus from the 
Fassanian continued into this level. Therefore, for 
the subdivision of the Middle Triassie radiolarian 
faunas, the first appearance of a certain taxon is 
very important and the exact age is indicated by 
the most advanced forms within a phylogenetic 
cline. 
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Plate 1 

lf not otherwise indicated, all figured specimens are from sample Ko 5 (basal 20 cm of red, strongly siliceous, marly lime

stones; very base of the Ladinian, base of the S. italicus Zone) in an Scythian to Ladinian section ca. 350 m south of Pietra dei 

Saracini, Sosio Valley, westem Sicily, ltaly (location see GULLO & KozUR, 1993). 

Fig. 1: 

Fig. 2: 

Fig. 3: 

Paroeertlispongus multispinosus KozUR & MOSTLER, 1981, isolated main polar spine, x 130, rep.-no. 14-4-94N-l 0. 

Paroertlispongus rarispinosus KOZUR & MoSTLER, 1981, isolated main polar spine, x 150, rep.�no. 14-4-94N-7 

Paroertlispongus chinensis (FENG, 1992), x 100, rep.-no. 14-4-94N-8 

Figs. 4, 5: Pseudoertlispongus angulatus n.sp., x'200, sample SCK 11193, lowermost 10 cm of gray radiolarite directly above 

Changxingian red deep-water clay, Yeharaia annulata Subzone of Spongosilicanniger transitus Zone, uppermost 

Anisian, Torrente San Calogero section (see CATALANO et al., 1991); Fig. 4: holotype, rep.-no. 16-2-95111-104; 

Fig. 5: rep.-no. 16-2-95/11-106. 

Fig. 6: Pseudoertlispongus mostleri mostleri n. sp., holotype, x 200, rep.-no. 14-4-94N-3. 

Fig. 7: Pseudoertlispongus mostleri siciliensis n. subsp., holotype, x 200, rep.-no. 14-4-94N-2. 

Fig. 8: '
Eptingium manfredi marifrediDVMITRICÄ, 1978,x 130, rep.-no. 14-4-94N-9. 

Fig. 9: Oertlispongus primus n. sp., holotype, x 145, rep.-no. 14-4-94N-24. 

Fig. 10 Falcispongus zapfein. sp., holotype, x 150, rep.-no. 14-4-94N-5. 

Fig. 11: . Triassocampe scalaris baloghi KozUR & MOSTLER, 1994, x 300, rep.-no. 14-4-94N-6. 
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