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Abstract—Numerous radiolarians of the family Saturnalidae have been identified in the Yamal Peninsula
(South Tambey Region) at the depth interval of 3352.4–3354.6 m in the Lower Volgian cherty limestones.
Saturnalids are found for the first time in the Jurassic of the Arctic margin of Siberia; they were previously
known from the Jurassic only in the Pacific margin of Russia. Jurassic radiolarians from saturnalids are sys-
tematically described. These include one new genus Acanthocircularis gen. nov. with five new species A. arcti-
cus sp. nov., A. polaris sp. nov., A. sibiricus sp. nov., A. solis sp. nov., A. yamalensis sp. nov., four new species
of the genus Spongosaturninus (S. cornutus sp. nov., S. cristatus sp. nov., S. trispinus sp. nov. and S. volgensis
sp. nov.), and one new species of Eospongosaturninus (E. ovalis sp. nov.). The diagnoses of two radiolarian
species have been supplemented: Spongosaturninus bispinus Yao, 1972, emend. nov. and S. meyerhofforum
(Hull, 1997), emend. nov.

Keywords: radiolarians, new species, Upper Jurassic, Kimmeridgian, Tithonian, Volgian stages, Yamal, Chu-
kotka
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INTRODUCTION

The family Saturnalidae, of the Radiolaria, com-
prises no more than 10% of this rich siliceous micro-
faunal group. Nevertheless, it is interesting because in
the Jurassic it was represented by more than 100 spe-
cies (O’Dogherty et al., 2009), and Saturnalidae spec-
imens are well preserved due to the presence of a
monolithic peripheral ring and the initial skeleton in
the form of a small two- or multi-layered spongy or
latticed central sphere. The peripheral ring is always
preserved, while the spongy shell covering the initial
microsphere usually dissolves, but in almost all speci-
mens two polar rays or spines are retained, extending
from the spongy or latticed central shell, which are the
only primary rays of the test. Saturnalidae are of great
interest for biostratigraphy, since phylogenetic rela-
tionships between the following species have been estab-
lished from the Bajocian (mid-Jurassic) to the Berriasian
(beginning of the Cretaceous) Spongosaturnalis proto-
formis Yao → S. bispinus Yao → Spongosaturninus tetra-
spinus Yao → Hexasaturnalis hexagonus (Yao) →
H. inuyamaensis (Yao) → H. suboblongus (Yao) →
H. nakasekoi Dumitrica → H. minor (Baumgartner) →
Dicerosaturnalis (Acanthocircus) angustus (Baumgart-
ner) → D. dicranacanthos (Squinabol) (Yao, 1972;
Dumitrica and Dumitrica-Jud, 2005; Dumitrica and,
Zügel, 2008). Presumably there was a tendency for the
ring to elongate in the direction perpendicular to the

polar rays and, as a result, to reduce the number and
size of the spines located at the two ends of the ring.
Such a change towards a decrease in the number of
processes from four to two took place at the very end
of the Late Jurassic. Numerous species emerged
during the Tithonian, at the last stage of the phyloge-
netic lineage (Hull, 1997; Dumitrica and Zügel,
2008). Saturnalidae are widespread in the Jurassic
deposits of the Tethys (Dumitrica and Zügel, 2008),
Paleo-Pacific (Hull, 1997), and Antarctica (Kiessling,
1999). In Russia, Saturnalidae are relatively rarely
found in the Jurassic (Vishnevskaya, 2001). Previ-
ously, they were recorded only from the Kimmeridg-
ian-Tithonian volcanic-siliceous sections of the Rus-
sian Pacific margin (Koryak Highlands) (Fig. 1), but
now they have been found for the first time in the
lower bituminous carbonate-siliceous sequence of the
Bazhenov Formation on the Arctic coast of Yamal
(Vishnevskaya and Gatovsky, 2020) (Fig. 2).

MATERIALS AND METHODS
The microfauna (radiolarians) studied is from a sec-

tion of borehole 170 (depth interval 3352.4–3354.6 m,
represented by Lower Volgian cherty limestones),
drilled on the Yamal Peninsula (South-Tambey Dis-
trict of the Yamalo-Nenets Autonomous Okrug) in
the north of Western Siberia (Vishnevskaya et al.,
2020) and the Kimmeridgian-Tithonian cherty sec-
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Fig. 1. The locality of Saturnalidae in the basin of the
Malyi Nauchirynai River is shown by a square: Koryak
Highlands, northeast Russia.

100 1000 200 km

160� 170� 170�180�

70�

EAST SIBERIAN SEA

Malyi Anyui

BERING

SEA

Gulf
of Anadyr

CHUKCHI
SEA

Anad yr

Penzh
in

a

Fig. 2. Location of Saturnalidae on the Yamal Peninsula:
(1) border of the West Siberian Plate, (2) Borehole 170.
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tion along the Malyi Nauchirynai River (Bering Sea
region, Koryak Highlands) in northeastern Russia
(Vishnevskaya and Filatova, 2017).

Radiolarians were isolated from cherty limestones
of the Yamal Peninsula by chemical preparation with
10% acetic and 1–5% hydrofluoric (HF) acids, and
from cherts and jaspers of the Koryak Highlands with
10% HF. The skeletons of radiolarians isolated from
the rocks were studied using a scanning electron
microscope at the Borissiak Paleontological Institute,
Russian Academy of Sciences. Photography was per-
formed using VEGA1 TESCAN and VEGA2 TESCAN
scanning electron microscopes. Collections of radio-
larians are housed at the Geological Institute of the
Russian Academy of Sciences (coll, no. 757), as well as
at the Department of Paleontology of the Geological
Faculty of Lomonosov Moscow State University (coll,
no. 170).

RESULTS
Saturnalidae were found in the Parvicingula

antoshkinae–P. blowi radiolarian zone (lower sub-
stage—lower part of the middle substage of the Volgian
Regional Stage) in the siliceous–carbonate interval
(3352.4–3354.6 m) of the Bazhenov Formation of the
South Tambey borehole (Plates 1, 2), where it is
underlain by beds with subboreal Kimmeridgian
ammonites (Vishnevskaya et al., 2020), and in the
upper part of the radiolarian Beds with Parvicingula
elegans–Hsuum maxwelli–Mirifusus guadalupensis
(Oxfordian – Lower Tithonian) in the cherty interval
(60 m) of the volcanogenic-siliceous section (Vish-
nevskaya, 2001; Vishnevskaya and Filatova, 2017) of
PAL
the basin of the Malyi Nauchirynai River in the
Koryak Highlands of the Bering Sea region in the
Pacific margin of Russia (Fig. 3). The Lower Volgian
(=Lower Tithonian) radiolarian assemblage contains
Homoeoparonaella barbata Hull, 1997, Tripocyclia
trigonum Rust, 1885, Parvicingula cf. gorda Hull, 1997,
Saitoum macilentum Dumitrica et Zugel, 2003,
Orbiculiforma cf. teres Hull, 1977, Parvicingula blowi
Pessagno, 1977, P. deadhorsensis (Pessagno, Blome et
Hull, 1993), P. excelsa Pessagno et Blome, 1984,
P. jonesi Pessagno, 1977, sensu lato, Napora aff. cruda
Yang, 1993, N. cf. lomoalta Hull, 1997, Triversus cf.
fastigatus Hull, 1997, Actinomma frigida Kiessling,
1999, and also numerous representatives of the genera
Acanthocircus Squinabol, 1903, Spongosaturninus
Campbell et Clark, 1944 and Acanthocircularis gen.
nov. Thus, Saturnalidae from the Jurassic deposits of
Arctic Siberia (Yamal) are represented by a wide range
of forms from Acanthocircularis arcticus sp. nov.,
A. polaris sp. nov., A. sibiricus sp. nov., which have a
round-oval peripheral ring with numerous processes
up to Spongosaturninus volgensis sp. nov., which have
an elliptical-almond-shaped ring without peripheral
spines, ending in points that can be interpreted as
rudimentary spines, sometimes several short lateral
spines can be observed (S. cristatus sp. nov.). Saturna-
lidae in the Jurassic deposits of the Arctic margin of
Siberia were found for the first time; they were not
recorded earlier in the Jurassic either in Western Sibe-
EONTOLOGICAL JOURNAL  Vol. 55  No. 12  2021



NEW LATE JURASSIC SATURNALIDAE (RADIOLARIA) 1513
ria, or in the Pechora Basin, or in the Volga region, or
in the Moscow Basin.

The Oxfordian–Lower Tithonian radiolarian
assemblage of the Bering Sea region of the Pacific
margin contains Acanthocircus dicranacanthos
(Squinabol, 1914), Triactama blakei (Pessagno, 1977),
Pseudocrucella magna Blome, 1984, Bernoullius crista-
tus Baumgartner, 1984, Hsuum cuestaensis Pessagno,
1977, H. maxwelli Pessagno, 1977, Napora lospensis
Pessagno, 1977, Mirifusus guadalupensis Pessagno,
1977, Parvicingula elegans Pessagno et Whalen, 1982,
Ristola altissima (Rust, 1885), as well as numerous rep-
resentatives of the genus Spongosaturninus: S. bispinus
Yao, 1972, emend. nov., S. meyerhofforum (Hull,
1997), emend. nov., including the new species S. trisp-
inus sp. nov., S. cornutus sp. nov., and Eospongosaturn-
inus ovalis sp. nov.

DISCUSSION
Until recently, the taxonomic composition of the

family Saturnalidae was insufficiently substantiated,
resulting in almost all species being assigned to the
same genus, Acanthocircus Squinabol. Even though
Saturnalidae are quite rare in the Jurassic-Cretaceous
deposits, more than 150 species are known from the
Mesozoic, starting from the Triassic, but most of the
Jurassic-Cretaceous species belong to two genera:
47 species belong to the genus Acanthocircus, 42 spe-
cies belong to the genus Spongosaturnalis and 11 to the
genus Spongosaturninus (O’Dogherty et al., 2009).
Taxonomy of Late Jurassic radiolarians of the family
Saturnalidae is based on the structure of the ring, the
morphology and number of spines and rays, as well as
the presence or absence of an internal sphere. The
structure of the ring and its relationship with
the sphere determined the generic affiliation, while
the type of the ring, the arrangement of spicule ele-
ments on the ring, the number of rays, and the type of
spines (simple or branched) were features of the spe-
cies (Dumitrica, 1985; Dumitrica and Zügel, 2008).

In recent years (Dumitrica and Hungerbühler,
2017), it has been shown that the shape of the ring is
determined by the position of the original inner spic-
ule in the same way as in Nassellaria. Therefore, the
symmetry or asymmetry of the ring is a consequence
of the position of the axis of the microsphere relative
to the plane of the ring. The ring is usually asymmet-
rical when the axis of symmetry of the microsphere lies
in the plane of the ring, with an apical end at one end
of the ring and an antapical end at the other end, and
symmetrical when the axis is perpendicular or slightly
inclined. As a result, it was proposed that all Jurassic
species with an elliptical, ovoid, or naviculoid ring and
two opposite spines (sometimes, several shorter lateral
spines may be present) should be assigned to the genus
Spongosaturninus, regardless of the structure of the
perimicrospheric shell (Dumitrica and Hungerbühler,
2017). In the Yamal locality, for the first time among
PALEONTOLOGICAL JOURNAL  Vol. 55  No. 12  20
the Late Jurassic morphotypes, forms with a round
ring were found, which differ from the Triassic in a
thinner ring, the absence of auxiliary rays and the
presence of a carena.

They are assigned in the new genus Acanthocircu-
laris gen. nov. Previously Wever and Origlia (1984)
assumed that morphotypes with a carena appeared
only in the Middle Jurassic.

This paper presents a monographic description of
13 taxa of the family Saturnalidae from Arctic Siberia
and the northwestern part of the Pacific margin of
Russia, including one new genus Acanthocircularis
gen. nov. and 10 new species of Jurassic radiolarians
from the family Saturnalidae: A. arcticus sp. nov.,
A. polaris sp. nov., A. sibiricus sp. nov., A. solis sp. nov.,
A. yamalensis sp. nov., Eospongosaturninus ovalis sp.
nov., Spongosaturninus cornutus sp. nov., S. cristatus
sp. nov., S. trispinus sp. nov. and S. volgensis sp. nov.
For two species of radiolarians, diagnoses have been
emended: Spongosaturninus bispinus Yao, 1972,
emend. nov. and S. meyerhofforum (Hull, 1997),
emend. nov.

SYSTEMATIC PALEONTOLOGY
C L A S S  R A D I O L A R I A

S U B C L A S S  E N T A C T I N A R I A  
( K O Z U R  E T  M O S T L E R ,  1 9 8 2 )

Family Saturnalidae Deflandre, 1953
Genus Acanthocircularis Vishnevskaya, gen. nov.

E t y m o l o g y. From the Greek αγκάθι (spine)
and Latin circularis (circular).

T y p e  s p e c i e s. Acanthocircularis arcticus sp. nov.
D i a g n o s i s. Skeleton in the form of peripheral

ring of regular rounded shape, without tapering near
polar rays. Ring with from six to 12 peripheral spines
evenly spaced around entire circumference. Ring f lat-
tened, three-bladed, with two blades on the inner
margin, trimmed with thickenings in the form of rim
around entire circumference. Very narrow furrow run-
ning between blades. Outer margin and spines with
low rim. There are only two polar rays, directed to
center of ring, where they are interconnected by
microsphere. Where inner sphere or microsphere is
not preserved, its traces represented by sparse spines at
the ends of polar rays.

S p e c i e s  c o m p o s i t i o n. Five species from
Lower Volgian (Lower Tithonian) cherty limestones
of the Yamal Peninsula (Yuzhno-Tambeyskaya Bore-
hole 170, depth interval 3352.4–3354.6 m): the type
species Acanthocircularis arcticus, sp. nov., A. polaris,
sp. nov., A. sibiricus, sp. nov., A. solis sp. nov., and
A. yamalensis sp. nov.

C o m p a r i s o n. The new genus differs from the
genus Acanthocircus Squinabol, 1903, the type species
of which Acanthocircus irregularis Squinabol, 1903 has
an elliptical, thin and unbranched ring (Squinabol,
21
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NEW LATE JURASSIC SATURNALIDAE (RADIOLARIA) 1515
1903), in the presence of a wide f lattened round ring
and is distinguished from Triassic genera with a round
ring in the presence of a rim.

Acanthocircularis arcticus Vishnevskaya, sp. new.

Plate 16, figs. 3, 4

Acanthocircus polymorphus (Squinabol, 1914): Vishnevskaya
and, Gatovsky, 2020, p. 47, pl. 1, figs. 1, 2.

E t y m o l o g y. After the locality in the Arctic.
H o l o t y p e. MSU, no. 170/124; Russia, Yamal

Peninsula, Yuzhno-Tambeyskaya Field, Borehole 170,
depth 3352.90 m; Upper Jurassic, Lower Tithonian
(Plate 16, fig. 3).

D e s c r i p t i o n. The peripheral ring has of regu-
lar round shape, has no depression and is not nar-
rowed in the middle part in the area of polar rays. The
ring has 10 peripheral spines. The ring is f lattened, tri-
bladed, with two blades on the inner margin, which
have thickenings on the ring margin around the entire
circumference in the form of a ridge or rim. Between
the blades there is a very narrow furrow. Peripheral
spines (secondary spines) are relatively short, rectan-
gular, slightly expanded at the ends, their number is
usually five in each half, the spines are truncated at the
ends. Two polar rays (primary spines) begin inside the
furrow and are directed towards the center of the ring,
straight, rod-shaped, almost 9/10 of the ring diameter,
carrying sparse spinules at the ends. The inner sphere
was not preserved.

D i m e n s i o n s in μm. The length of the periph-
eral ring along the axis perpendicular to the polar
spines—300; width along a line parallel to the polar
spines is 300; ring width—25, ring thickness—12–15,
ridge width at inner ring margin—4–5, furrow width—
5, outer rim width—10–15, length of polar spines is
95–97, length of secondary spines—50–75, width of
secondary spines at the base—25–30, and at the ends
30–50.

C o m p a r i s o n. This species differs from Acan-
thocircularis polaris sp. nov., bearing triangular spines,
in the rectangular shape of its lateral spines. It is dis-
tinguished from Acanthocircus polymorphus
(Squinabol, 1914, pp. 293–294, pl. 22, figs. 11, 12;
pl. 24, figs. 2–7), which is lemniscate in shape, the
new species is distinguished by the presence of a
rounded ring and by the absence of narrowing in the
area of polar spines.
PALEONTOLOGICAL JOURNAL  Vol. 55  No. 12  20
O c c u r r e n c e. The Yamal Peninsula on the Arc-
tic periphery of Western Siberia, Russia; Late Jurassic,
Early Tithonian.

M a t e r i a l. Three specimens.

Acanthocircularis polaris Vishnevskaya, sp. nov.

Plate 16, figs. 1, 2, 5, 8

Acanthocircus polymorphus (Squinabol, 1914): Vishnevskaya
and Gatovsky, 2020, p. 47, pl. 1, fig. 3.

E t y m o l o g y. After the location, within the polar
circle.

H o l o t y p e. MSU, no. 170/125; Russia, Yamal
Peninsula, Yuzhno-Tambeyskaya Field, Borehole 170,
depth 3352.90 m; Upper Jurassic, Lower Tithonian
(Pl. 16, fig. 2)

D e s c r i p t i o n. The peripheral ring is of regular
round shape, almost not narrowed in the middle part
in the area of polar rays. The ring has 10–11 peripheral
spines. The ring is f lattened, tribladed, with two lobes
on the inner margin, which has a thickening around
the entire circumference forming a rim. A narrow fur-
row runs between the blades (Pl. 16, figs. 7, 8). Periph-
eral spines are relatively short, conical, triangular, usu-
ally five in each half, rarely five on the smaller apical
part of the ring and six on the larger postapical part.
Sometimes the spines bifurcate at the ends. Two polar
rays begin inside the furrow and are directed to the
center of the ring, straight, rod-shaped, almost half
the diameter of the ring, with clusters of spinules at the
ends (Pl. 2, fig. 2b). The inner sphere is not preserved.

D i m e n s i o n s in μm. The length of the periph-
eral ring along the axis perpendicular to the polar
spines—260; width along a line parallel to the polar
spines—260; width of ring—20, thickness of the ring—
12–15, width of the ridge at the inner margin of the
ring—4–5, furrow width—5, length of polar spines—
95, length of secondary spines—30–50, width of sec-
ondary spines at the base—20–30.

C o m p a r i s o n. It is distinguished from Acantho-
circus polymorphus (Squinabol, 1914, pp. 293–294,
pl. 22, figs. 11, 12; pl. 24, figs. 2–7), which is charac-
terized by an oval ring shape, the new species is distin-
guished by a round shape of the ring and in the
absence of narrowing near the polar rays, from Acan-
thocircularis arcticus sp. nov., bearing rectangular
spines, the new species is distinguished by the triangu-
lar shape of the spines.
Fig. 3. New and characteristic species of Kimmeridgian-Early Tithonian radiolarians from the section of the Maly Nauchirynai
River, Koryak Highlands, northeast Asia, Bering Sea region, Pacific margin of Russia: (a, b) Spongosaturninus trispinus Vish-
nevskaya, sp. nov.: (a) specimen GIN, no. 757/6(5)-1, holotype; scale bar 200 μm; (b) specimen GIN, no. 757/6(5)-2, scale bar
225 μm; (c, d) S. bispinus (Yao, 1972), emend. nov.; (3) specimen GIN, no. 757/6-4, scale bar 150 μm; (5) specimen GIN,
no. 757/6-5, scale bar 200 μm; (d) S. meyerhofforum (Hull, 1997), emend. nov.; specimen GIN, no. 757/6-3, scale bar 200 μm;
(f, i) Eospongosaturninus ovalis Vishnevskaya, sp. nov.; (f) specimen GIN, no. 757/6-1, holotype; scale bar = 200 μm; (i) specimen
GIN, no. 757/6-2, scale bar 150 μm; (g, h) Spongosaturninus cornutus Vishnevskaya, sp. nov.; (g) specimen GIN, no. 757/6-6,
scale bar 250 μm; (g, h) specimen GIN, no. 757/6-7, holotype; scale bar = 200 μm.
21



1516 VISHNEVSKAYA
O c c u r r e n c e. Yamal Peninsula on the Arctic
periphery of Western Siberia, Russia; Late Jurassic,
Early Tithonian.

M a t e r i a l. Five specimens.

Acanthocircularis sibiricus Vishnevskaya, sp. nov.

Plate 15, figs. 1–3, 5, 6

Acanthocircus cf. minispineus Yang, 1993: Vishnevskaya and
Gatovsky, 2020, pl. 1, fig. 4, 5.

E t y m o l o g y. After the locality in Western Siberia.
H o l o t y p e. MSU, no. 170/043; Russia, Yamal

Peninsula, Yuzhno-Tambeyskaya Field, Borehole 170,
depth 3354.60 m; Upper Jurassic, Lower Tithonian
(Pl. 15, fig. 2).

D e s c r i p t i o n. The peripheral ring is round-
oval in shape. The ring has eight, sometimes nine
peripheral spines. The ring is f lattened, with a barely
noticeable furrow on the inner margin. Sometimes the
same furrow is observed on the outer margin of the
ring. The inner and outer margins of the ring are con-
toured along the entire circumference by a thickening
in the form of a rim (Pl. 15, figs. 1a, 2a) in the form of
a thin ridge, and the thickening can be traced even on
the spines. Peripheral spines are relatively short,
pointed to a cone, their number is usually four in each
half of the semicircle. In one half of the semiring, pre-
sumably antapical, the spines are grouped symmetri-
cally, two on each side, sometimes there is a protru-
sion or an underdeveloped spine between them, while
in the other half of the semiring, presumably apical,
such symmetry is absent, the spines are arranged
asymmetrically. Two polar rays are thin, straight, rod-
shaped, round in cross section, start inside the furrow
and are directed towards the center of the ring, where
they are connected by a spongy sphere. When the
inner sphere is not completely preserved, it is clearly
visible that a microsphere is located in the center,
while clusters of spinules at the ends of the polar rays
are remnants of the pore frames of the spongy tissue
(Pl. 15, fig. 2b).

D i m e n s i o n s in μm. Length of the peripheral
ring along the axis perpendicular to the polar spines—
285; width of the peripheral ring along a line parallel to
PAL
the polar spines—262; ring rim width—20, ring thick-
ness—10, ridge width at the inner margin of the ring—
3–4, furrow width—1–2, microsphere diameter—5,
length of polar spines—100, their diameter—3–7,
spines (secondary spines) length—50–60 , spine width
(secondary spines) at the base—20–30.

C o m p a r i s o n. This species is distinguished
from Acanthocircularis polaris sp. nov., bearing trian-
gular spines, the new species differs in a smaller num-
ber of spines. It differs from Acanthocircus minispineus
Yang, 1993 (Yang, 1993, p. 81, pl. 13, figs. 11, 12, 15,
17), which has a subquadratic ring, in the rounded
shape of the ring, the absence of a noticeable narrow-
ing near the polar rays, and a smaller number of sec-
ondary spines.

O c c u r r e n c e. The Yamal Peninsula on the Arc-
tic periphery of Western Siberia, Russia; Late Jurassic,
early Tithonian.

M a t e r i a l. Five specimens.

Acanthocircularis solis Vishnevskaya, sp. nov.

Plate 15, fig. 4

Acanthocercus yaoi Young 1993: Vishnevskaya et al., 2020,
p. 115, pl. 2, fig. 15; Vishnevskaya and Gatovsky, 2020, p. 47, pl. 1,
fig. 8.

E t y m o l o g y. From the Latin solis (solar).
H o l o t y p e. MSU, no. 170/036; Russia, Yamal

Peninsula, Yuzhno-Tambeyskaya Field, Borehole 170,
depth 3354.60 m; Upper Jurassic, Lower Tithonian.

D e s c r i p t i o n. The peripheral ring is oval,
slightly asymmetrical, not narrowed in the middle part
in the proximity of polar rays. The asymmetry of the
ring is manifested in a somewhat shorter width and
length of the apical half as well as longer lateral spines
of the antapical half. The ring is f lattened, trilobed,
with 10 long peripheral spines. A shallow furrow runs
along the inner margin in the middle part of the ring.
The inner and outer margins of the ring are contoured
along the entire circumference with a ridge-like swell-
ing, which is clearly visible both on the ring itself and
on all the spines. A distinct furrow runs between the
ridges of the inner and outer margins and is also visible
on the secondary spines of the outer ring. Secondary
E x p l a n a t i o n  o f  P l a t e  1 5
New species of Early Tithonian radiolarians of Yamal (Late Jurassic, Early Tithonian, Borehole 170, Yuzhno-Tambeyskaya Field,
Yamal Peninsula, Russia): (1 5, 8) Sample YUT-11, depth 3354.6 m; (6) Sample YUT-2, depth 3352.4 m; (7, 9) Sample YUT-12,
depth 3353.55 m; (10) Sample YUT-8, depth 3353.76 m.
Figs. 1–3, 5, 6. Acanthocircularis sibiricus sp. nov.; (1) specimen 170/042: (1a) outer rim is arrowed, scale bar 100 μm; (1b) polar
rays with spinules at the ends, scale bar 400 μm; (2) specimen MSU no. 170/043, (2a) inner rim is arrowed, scale bar 100 μm;
(2b) view of polar rays connected by a spongy sphere, it is clearly seen that the clusters of spinules at the ends of the rays are rem-
nants of the pore frames of the spongy tissue; scale bar 400 μm; (3) specimen MSU no. 170/040, holotype; (5) specimen MSU
no. 170/039, (6) specimen MSU no. 170/041; (3, 5, 6) scale bar 100 μm.
Fig. 4. A. solis sp. nov.; specimen MSU no. 170/036, holotype; scale bar 100 μm;
Figs. 7, 8. A. sp. A: (7) specimen MSU no. 170/037, scale bar 100 μm; (8) specimen MSU no. 170/037-2, scale bar 100 μm;
Fig. 9. A. yamalensis sp. nov.; specimen MSU no. 170/164, holotype; scale bar 100 μm;
Fig. 10. Spongosaturninus cristatus sp. nov.; specimen MSU no. 170/038, holotype; (10a) scale bar 100 μm, oblique crest is
arrowed; (10b) fragment, attachment of the polar rays to the rim of the ring, scale bar 400 μm.
EONTOLOGICAL JOURNAL  Vol. 55  No. 12  2021
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spines (peripheral spines) are long, slightly conically
pointed at the ends, usually five in number in each
half. Two polar rays are thin, straight, rod-shaped,
round in cross section, start inside the furrow and are
directed towards the center of the ring.

D i m e n s i o n s in μm. The length of the periph-
eral ring along the axis perpendicular to the polar
spines—272; width of the peripheral ring along a line
parallel to the polar spines—248; width of the ring
rim—22–24, thickness of the ring—7–10, width of the
ridge on the inner and outer margins of the ring—5–7,
width of the furrow—10–12, length of the polar
spines—16–20, their diameter—about 10, length of
the spines (secondary spines)—110–120, width of
spines (secondary spines) at the base—12.

C o m p a r i s o n. This species differs from Acan-
thocircularis sibiricus sp. nov., bearing triangular
spines, in the large number of spines and their uniform
distribution. It is distinguished from Acanthocircus
yaoi (Yang, 1993, pp. 87–88, pl. 14, figs. 3–4, 7, 12,
18), which shows a distinct concavity at the points of
attachment of the polar spines, by the absence of
depressions in the area of attachment of the polar
spines.

O c c u r r e n c e. Yamal Peninsula on the Arctic
periphery of Western Siberia, Russia; Late Jurassic,
Early Tithonian.

M a t e r i a l. Holotype.

Acanthocircularis yamalensis Vishnevskaya, sp. nov.

Plate 15, fig. 9; Plate 16, fig. 6

Acanthocircus cf. minispineus Yang, 1993: Vishnevskaya and
Gatovsky, 2020, pl. 1, fig. 6.

E t y m o l o g y. After the Yamal Peninsula, the
type locality.

H o l o t y p e. MSU, no. 170/164; Russia, Yamal
Peninsula, Yuzhno-Tambeyskaya Field, Borehole 170,
depth 3352.90 m; Upper Jurassic, Lower Tithonian
(Pl. 15, fig. 9).
PALEONTOLOGICAL JOURNAL  Vol. 55  No. 12  20
D e s c r i p t i o n. The peripheral ring is of regular
rounded shape, without narrowing near the polar
spines. The ring is f lattened, tribladed, has seven
peripheral spines. A barely noticeable furrow runs
between the inner blades. The ring inner margin is
trimmed with a well-defined narrow rim, which in the
area of attachment of the polar rays can smoothly con-
tinue to the spine of the outer margin. The outer mar-
gin of the ring has a slight rim, better visible on the
spines. Peripheral spines are long, conically pointed,
triangular; usually three of these are present on the
smaller apical part of the ring and four on the larger
postapical part. Sometimes a narrow furrow is visible
on the outer end side of the ring and often passes to the
ends of the spines. Two polar spines are short (broken
off) and directed towards the center of the ring. The
inner sphere was not preserved.

D i m e n s i o n s in μm. Length of the peripheral
ring along the axis perpendicular to the polar spines—
240; width of the peripheral ring along a line parallel to
the polar spines—230; ring width—20, ring thick-
ness—10, rim width on the ring inner margin—5, fur-
row width on spines—3–5, length of polar spines—
20–30, length of secondary spines—70–80, width of
secondary spines at the base 20–30.

C o m p a r i s o n. The new species is distinguished
from Acanthocircularis polaris sp. nov., bearing 10 tri-
angular spines, by the presence of only seven second-
ary spines.

O c c u r r e n c e. Yamal Peninsula on the Arctic
periphery of Western Siberia, Russia; Late Jurassic,
Early Tithonian.

M a t e r i a l. Two specimens.

Acanthocircularis sp. A

Plate 15, figs. 7, 8

Acanthocircus aff. breviaculeatus Donofrio et Mostler, 1978:
Vishnevskaya and Gatovsky, 2020, p. 47, pl. 1, fig. 7.

R e m a r k s. A ring of regular oval shape with rims
and furrows on the inner and outer margins, without
E x p l a n a t i o n  o f  P l a t e  1 6
New species of Early Tithonian radiolarians of Yamal (Late Jurassic, Early Tithonian, Borehole 170, Yuzhno-Tambeyskaya Field,
Yamal Peninsula, Russia). (1−5, 8) Sample YUT-13, depth 3352.90m; (6) Sample YUT-14, depth 3352.40 m; (7) Sample YUT-11,
3354.6 m; (9, 10) Sample YuT-8, depth 3353.76 m, (11−13) Sample YuT-12, depth 3353.55 m. Scale bar is 100 μm (except for 2b,
7, for which scale bar 300 μm).
Figs. 1, 2, 5, 8. Acanthocircularis polaris Vishnevskaya, sp. nov.: (1) specimen MSU no. 170/125; (2) specimen MSU no. 170/126,
holotype; (2b) attachment of the polar ray to the rim of the ring; (5) specimen MSU no. 170/128; (8) specimen MSU no. 170/127,
arrow points to the furrow.
Figs. 3, 4. A. arcticus Vishnevskaya, sp. nov.: (3) specimen MSU no. 170/124; holotype; arrows show the polar rays; (4) specimen
MSU no. 170/123.
Fig. 6. A. yamalensis sp. nov.; specimen MSU no. 170/165.
Fig. 7. Fragment a ring of A. polaris Vishnevskaya, sp. nov., specimen MSU no. 170/TR1-58; arrow shows the furrow;
Figs. 9–11. Spongosaturninus volgensis Vishnevskaya, sp. nov.: (9) specimen MSU no. 170/135, holotype; (10) specimen MSU
no. 170/136, (11) specimen MSU no. 170/38-2.
Fig. 12. S. ? volgensis Vishnevskaya, sp. nov.; specimen MSU no. 170/039-2.
Fig. 13. S. cf. volgensis Vishnevskaya, sp. nov.; specimen MSU no. 170/040-2.
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narrowing in the area of polar rays; has 10 peripheral
spines evenly spaced around the entire circumference.

C o m p a r i s o n. From the visual similar ring of
Acanthocircus breviaculeatus Donofrio et Mostler
(Donofrio and Mostler, 1978, pl. 1, fig. 9, pl. 3,
figs. 12, 14) and Acanthocircus minispineus Yang
(Yang, 1993, p. 81, pl. 13, figs. 11, 12, 15, 17) is distin-
guished by the absence of depressions in the area of
attachment of the polar rays.

O c c u r r e n c e. Yamal Peninsula on the Arctic
periphery of Western Siberia, Russia; Late Jurassic,
Early Tithonian.

Genus Eospongosaturninus Kozur et Mostler, 1990
Eospongosaturninus ovalis Vishnevskaya, sp. nov.

Acanthocircus protoformis (Yao): Prakticheskoe…, 1999, pl. 20,
fig. 1;

Vishnevskaya, 2001, p. 142, pl. 41, fig. 2, pl. 43, fig. 6.
E t y m o l o g y. From the Latin ovalis (oval).
H o l o t y p e. Specimen GIN, no. 757/6-1, North-

eastern Russia, Koryak Highlands, Malyi Nauchiry-
nai River; Upper Jurassic, Kimmeridgian–Lower
Tithonian (Fig. 3f).

D e s c r i p t i o n (Figs. 3f, 3i). A simple oval
peripheral ring without external spines or spinules,
slightly asymmetrical. The polar rays divide the ring
into two parts, a smaller apical and a slightly larger
antapical part. The ring has ridges or rim-shaped
ridges on the inner and outer margins. The ridge on
the outer margin is continuous, while on the inner
margin it seems to disappear in the region of attach-
ment of the polar rays. A continuous furrow runs
between the ridges on the inner and outer sides of the
ring. Two polar rays are located in the narrowest part
of the ring in the equatorial plane. Polar rays are like a
continuation of the ring inside. Each ray in length is
one third of the narrowest diameter of the ring and is
pointed towards the middle. Two-thirds of the length
of the polar ray, adjacent to the ring, are smooth,
cylindrical in shape, and the last third, conically
pointed, bears small spinules with blunt tips. There are
no peripheral spines or spinules.

D i m e n s i o n s in μm. The length of the periph-
eral ring along the axis perpendicular to the polar
rays—450; the maximum width of the peripheral ring
along a line parallel to the polar rays 235; ring rim
width—27–30, width of the ridge on the ring inner
and outer margin—7–10, furrow width—10–15.

C o m p a r i s o n. This species differs from Eospon-
gosaturninus (Spongosaturnalis) protoformis (Yao,
1972, p. 27, pl. 1, figs. 2–7; pl. 10, figs. 1, 2, as well as
the specimens illustrated by Goričan et al., 2006,
p. 150, pl. 2021, figs. 1, 9; Yeh and Pessagno, 2013,
p. 62, pl. 3, figs. 12, 13 and Dumitrica and Hunger-
bühler, 2017, pl. 5, fig. 10), characterized by a distinct
depressions of the ring in points of attachment of polar
rays, in the regular oval shape of the peripheral ring
PAL
with ridges on the inner and outer margins and in a
different morphology of the polar rays.

O c c u r r e n c e. From the Kimmeridgian to the
Tithonian, the Koryak Highlands, northeast Russia.

M a t e r i a l. Two specimens.

Genus Spongosaturninus Campbell et Clark, 1944, 
emend. Dumitrica et Hungerbühler, 2017
Spongosaturninus bispinus (Yao, 1972), emend. nov.

Spongosaturnalis bispinus: Yao, 1972, p. 28, pl. 2, figs. 1, 3–5,
9; Goričan et al., 2006, pp. 370–371, pl. SAT18, figs. 1, 2.

Acanthocircus bispinus: Vishnevskaya, 1993, p. 185, pl. 2, fig. 2;
Yeh and Cheng, 1996, p. 107, pl. 2, figs. 4, 5, pl. 7, fig. 3.

Acanthocircus cf. bispinus: Vishnevskaya, 2001, p. 142, pl. 43,
figs. 3, 5.

R e m a r k s (Figs. 3c, 3e). The peripheral ring is
oval-ellipsoidal, bilaterally symmetrical, with pointed
long ends and a noticeable median narrowing in the
area of polar rays, four-bladed, as in the original
description (Yao, 1972). On the inner side of the ring
there is a continuous furrow between the inner mar-
gins. Low ridges are present on the inner and outer
margins of the ring. P. Dumitrica (Dumitrica and
Hungerbühler, 2017), referring to the photographs
given by Yao (1972), believes that the ring should be
trilobed, with a wide outer lobe and two lobes along
the inner margin. However, in Yao’s (1972) descrip-
tion it states that ridges are present on the inner and
outer margins, which is clearly visible in the studied
specimen (Fig. 3e). Two polar rays are located in the
narrowest part of the ring in the equatorial plane.
Polar rays appear to be a continuation of the ring
inward. Each ray length is one third of the narrow
diameter of the ring in and is pointed towards the mid-
dle. Two-thirds of the length of the polar ray adjoining
the ring are smooth and cylindrical in shape, and the
last third, conically pointed, bears small spines with
blunt tips. The points at the long ends of the oval ring
look like short spines and are, as it were, a continua-
tion of both the outer and inner ridges of the ring to the
outward. Therefore, Hull (1997, p. 29) seems to be unjus-
tified in assigning this species to Acanthocircus meyerhof-
forum Hull, in which the peripheral ring is asymmetric
ovoid (egg-shaped) and without concavities.

O c c u r r e n c e. Bajocian of Japan, from Kimme-
ridgian to Tithonian, Koryak Highlands, northeast
Russia.

Spongosaturninus cornutus Vishnevskaya, sp. nov.

Acanthocircus cf. nematodes (Yao): Vishnevskaya, 2001, p. 142,
pl. 43, figs. 7, 8.

Spongosaturnalis aff. nematodes Yao: Prakticheskoe…, 1999,
pl. 20, fig. 2.

E t y m o l o g y. From the Latin cornutus (horned).
H o l o t y p e. GIN, no. 757/6-7; Northeastern

Russia, Koryak Highlands, Malyi Nauchirynai River;
Upper Jurassic, Kimmeridgian-Lower Tithonian
(Fig. 3h).
EONTOLOGICAL JOURNAL  Vol. 55  No. 12  2021



NEW LATE JURASSIC SATURNALIDAE (RADIOLARIA) 1521
D e s c r i p t i o n (Figs. 3g, 3h). The peripheral
ring is in the form of an asymmetric ellipse with a
noticeable median narrowing in the region of the polar
rays. The cross section of the peripheral ring is three-
beam; on the inner side of the ring, in some places, a
shallow median furrow is observed between the two
inner margins. The smaller part of the half-ring, pre-
sumably apical, has two spines, the larger part of the
half-ring, presumably antapical, has three symmetri-
cally arranged spines. Two polar rays are cone-shaped,
round in cross section, start from the extension of the
ring inward in the area of narrowing and are directed
towards the center of the ring. The spines are short and
conical in shape.

D i m e n s i o n s in μm. The length of the periph-
eral ring along the axis perpendicular to the polar
rays—330; the maximum width of the peripheral ring
along a line parallel to the polar rays—265; width in
the area of attachment of polar rays—220, width of
ring rim—25–27, length of polar rays—30–33, length
of spines—12–14, width of spines at the base—6–8.

R e m a r k s. This species differs from Spongosat-
urninus nematodes (Foreman) (Foreman, 1968, p. 10,
pl. 1, fig. 10), which is characterized by long distal
spines on each rounded half-ring, the new species is
distinguished by the wide shape of ring and short sec-
ondary spines.

O c c u r r e n c e. Kimmeridgian-Lower Titho-
nian, Koryak Highlands, northeastern Russia.

M a t e r i a l. Two specimens.

Spongosaturninus cristatus Vishnevskaya, sp. nov.

Plate 15, fig. 10

E t y m o l o g y. From the Latin cristatus (crested).
H o l o t y p e. MSU, no. 170/038; Russia, Yamal

Peninsula, Yuzhno-Tambeyskaya Field, Borehole 170,
depth 3353.76 m; Upper Jurassic, Lower Tithonian.

D e s c r i p t i o n. The peripheral ring is rounded,
very weakly compressed in the middle part in the
region of the polar rays. The ring has six peripheral
spines. The ring is f lattened, with a furrow on the inner
margin. A similar furrow is present on the outer mar-
gin of the ring and is even observed on the spines. The
ring inner and outer margins are rimmed along the
entire circumference with a narrow swelling. In
the area where the polar rays are attached, the inner
rim of each half-ring noticeably increases in size,
becoming crested, and smoothly continues along an
oblique diagonal to the outer margin of the other half-
ring. The rim is also visible on the spines, where it is
less pronounced and gradually decreases to a mini-
mum towards the ends of the spines. Peripheral spines
relatively short, conically tapered. In one part of the
half-ring, presumably apical, the spines are grouped
symmetrically, one in the center and one on each side,
while in the other half of the half-ring, presumably
antapical, there is no such symmetry, the spines are
PALEONTOLOGICAL JOURNAL  Vol. 55  No. 12  20
arranged asymmetrically—two on one side and one on
the other. Two polar rays are thin, conical, round in
cross section, start in the narrowing area and are
directed towards the center of the ring, where they are
connected by a multilayer spongy sphere. The inner
microsphere is not completely preserved; remnants of
the pore frames of the cells are visible at the ends of the
thin polar rays.

D i m e n s i o n s in μm. The length of the periph-
eral ring along the axis perpendicular to the polar
rays—250; the width of the peripheral ring along a line
parallel to the polar rays—242; ring rim width—20–
25, ring thickness—10–12, bead width at the inner
margin of the ring—5–6, at the ring outer margin—6–
8, in the transition area from the inner to the outer
margin—10–12, furrow width—5–6, microsphere
diameter—15, polar rays length—85–95, their diame-
ter—4–10, spine length—65–70, spine width at the
base—15–20.

C o m p a r i s o n. The new species differs from
Spongosaturninus inuyamensis Yao (1972, p. 28, pl. 5,
figs. 1–10) in the presence of oblique ridges in the
region of rays attachment, from S. tetraspinus Yao
(Yao, 1972, p. 29, pl. 4, figs. 1–6) lack of hemispheri-
cal depression in the constriction area.

O c c u r r e n c e. Yamal Peninsula on the Arctic
periphery of Western Siberia, Russia; Late Jurassic,
Early Tithonian.

M a t e r i a l. Two specimens.

Spongosaturninus meyerhofforum (Hull, 1997), emend. nov.

Acanthocircus meyerhofforum: Hull, 1997, p. 29, pl. 9, figs. 20, 22.
D e s c r i p t i o n (Fig. 3d). The peripheral ring is

wide, heteropolar ovoid, with one long pointed end,
ending in a thin short spine. Polar rays divide the ring
into two uneven parts. The widest part of the ring is
not in the area of attachment of the primary polar rays,
but slightly lower along the long axis. There are ridges
on the inner and outer edges of the ring. At the narrow
end of the ring, the outer ridge smoothly continues
onto the spine, and the inner ridge, rounding, rises to
a height equal to the width of the ring. The cross sec-
tion of the peripheral ring is four-rayed, both sides of
the ring with a shallow median furrow between two
thin narrow ridges. The polar rays are thin and
smooth, round in axial section, pointed at the ends
and bearing short spinules. The ring is asymmetric,
the two parts are different in size, the presence of a
short spinule in the smaller apical part, and a greater
height of the inner ridge also in the apical part of the
half-ring.

C o m p a r i s o n. This species differs from S. bisp-
inus (Yao, 1972, p. 28, pl. 2, figs. 2, 6–8) and S. proto-
formis (Yao, 1972, p. 27, pl. 1, figs. 2–7; pl. 10, figs. 1, 2),
characterized by the concavity of the ring at the points
of attachment of the polar rays, is distinguished by a
fusiform shape without depressions, as well as a wider
21
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asymmetric peripheral ring and the presence of only
one spine.

R e m a r k s. According to the original description
(Hull, 1997), this species lacks peripheral spines. In
the holotype image (Hull, 1997, p. 29, pl. 9, fig. 20),
indeed, there are no spines. But specimen GIN
no. 757/6-3 (Fig. 3d), like the paratype, has a short
thin spine, which is clearly visible in the plate (Hull,
1997, p. 29, pl. 9, fig. 22). Hull’s (Hull, 1997, p. 29)
assignment to this species of Spongosaturninus bispinus
(Yao), in which the bilaterally symmetrical peripheral
ring has a median constriction in the area of polar rays
(Figs. 3c, 3e), is not justified.

O c c u r r e n c e. Tithonian of the Mount Stanley,
California, United States; Kimmeridgian-Tithonian
of the Koryak Highlands, northeastern Russia.

Spongosaturninus trispinus Vishnevskaya, sp. nov.

Acanthocircus ? inuyamensis (Yao, 1972): Vishnevskaya, 1993,
pl. 2, fig. 1.

Acanthocircus cf. italicus (Squinabol, 1914): Hull, 1997, p. 31,
pl. 9, fig. 21.

Acanthocircus inuyamensis (Yao, 1972): Vishnevskaya, 2001,
p. 142, pl. 43, fig. 1, 2.

Acanthocircus cf. inuyamensis (Yao, 1972): Vishnevskaya, 2001,
p. 142, pl. 40, fig. 1.

Spongosaturnalis cf. inuyasmensis Yao, 1972: Prakticheskoe…,
1999, pl. 23, fig. 1.

E t y m o l o g y. From the Latin tres, tria (three)
and spina (spine).

H o l o t y p e. GIN, no. 757/6(5)-2; Northeastern
Russia, Koryak Highlands, Malyi Nauchirynai River;
Upper Jurassic, Kimmeridgian–Lower Tithonian
(Fig. 3a).

D e s c r i p t i o n (Figs. 3a, 3b). The peripheral ring
is in the form of an oval ellipse, with rectangle
inscribed in it, with a noticeable median narrowing in
the region of the polar rays. The ring has three spines
on each of the long, wide ends of the ellipse. The
cross-section of the peripheral ring is three-rayed; on
the inner side of the ring, in some places, a shallow
median furrow is observed between the two inner mar-
gins. Two polar rays are located in the narrowest part
of the ring in the equatorial plane. Polar rays are thin
and smooth, round in cross-section, pointed at the
ends and bearing short spinules. Each polar ray is one
third of the narrow diameter of the ring in length and
is pointed towards the middle. Two-thirds of the
length of the polar rays adjoining the ring are smooth,
cylindrical in shape, while the last third conically
pointed and bears small spinules with blunt tips. The
spinules are sword-shaped.

D i m e n s i o n s in μm. The length of the periph-
eral ring along the axis perpendicular to the polar
rays—375; the maximum width of the peripheral ring
along a line parallel to the polar rays—235; ring rim
width—20–27, length of secondary spines—40, width
of secondary spines at base—32.
PAL
C o m p a r i s o n. This species is distinguished
from Spongosaturnalis ? inuyamensis (Yao, 1972, p. 28,
pl. 5, figs. 1–10), in the absence of protrusions and the
presence of three spines at the long ends of the oval
ring. From the similar Acanthocircus squinaboli
(Donofrio and Mostler, 1978, pl. 3, figs. 4, 7) and
Dicerosaturnalis pessagnoi (Dumitrica and Hunger-
bühler, 2017, p. 25, text-fig. 8) characterized by the
presence of a crown of three spines on each half ring,
the new the species is distinguished by a wider shape
of the elliptical ring and the location of the spines
along the entire upper perimeter, rather than at the
top of the arc.

R e m a r k s. The name of the species reflects the
morphology of the skeleton, i.e., three spines at each
pole.

O c c u r r e n c e. Tithonian of Mount Stanley,
California, USA; Kimmeridgian-Lower Tithonian,
Koryak Highlands, northeastern Russia.

M a t e r i a l. Three specimens.

Spongosaturninus volgensis Vishnevskaya, sp. nov.

Plate 16, figs. 9–11

Acanthocircus meyerhofforum Hull: Vishnevskaya and
Gatovsky, 2020, pl. 1, fig. 9.

Acanthocircus cf. meyerhofforum: Vishnevskaya and Gatovsky,
2020, pl. 1, fig. 10.

Acanthocircus aff. meyerhofforum: Vishnevskaya et al., 2020,
pl. 1, fig. 24.

E t y m o l o g y. After the Volgian Regional Stage.
H o l o t y p e. GIN, no. 170/135; Russia, Yamal

Peninsula, Yuzhno-Tambeyskaya Field, Borehole 170,
depth 3353.76 m; Upper Jurassic, Lower Tithonian
(pl. 16, fig. 9).

D e s c r i p t i o n. The peripheral ring is bilaterally
symmetrical, wide, elliptical-fusiform, with pointed
ends ending in a short spine. The widest part of the rim
of the ring is in the area of attachment of the primary
polar rays and in the area of the terminations along the
long axis. The polar rays divide the ring into two equal
halves. The ring is convex in the area of attachment of
the polar rays. There are ridges on the inner and outer
edges of the ring. The outer ridge on the elliptical mar-
gins smoothly merges into the spines. The inner crest
is higher, on the long margins of the ellipse (in the
place of rounding) it forms an angle that rises to a
height equal to the width of the rim of the ring. A mul-
tifaceted callus is developed at one end of the ellipse,
at the junction of the inner ridges. The f lat faces of the
callus are oriented perpendicular to the adjoining
spine. The other two flat faces are perpendicular to the
ridges that pierce them. The cross-section of the
peripheral ring is f lattened four-ray. Both f lattened
sides of the ring have a shallow wide furrow that can be
traced between two thin narrow ridges.

A shallow furrow is present on the inner side of the
ring between the two inner ridges. In area of attach-
ment of the peripolar spines, the furrow continues
EONTOLOGICAL JOURNAL  Vol. 55  No. 12  2021
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onto them and flattens out. The polar rays are smooth,
round in axial section, and a spongy multilayer sphere
is attached to them. The diameter of the sphere is
slightly less than or almost equal to the distance
between the two sides of the ring along the polar rays.

D i m e n s i o n s in μm. Length of the peripheral
ring along the axis perpendicular to the polar rays—
430; maximum width of peripheral ring along a line
parallel to polar rays—243, maximum width of ring
rim—29, minimum width of ring rim—21, callus
length and width—20, sphere diameter—150–170,
pore diameter—3–5, pore wall thickness—0.15–0.20.

C o m p a r i s o n. This species differs from the
ovoid Spongosaturninus meyerhofforum (Hull, 1997,
p. 29, figs. 20, 22) and Acanthocircus waigaloensis Pes-
sagno et Hull (Pessagno, Hull, 2002, р. 243, pl. 2,
figs. 7, 8, 16), in the bilaterally symmetrical peripheral
ring, and in the presence of a spongy sphere. The new
species differs from Spongosaturninus kiesslingi Dumi-
trica et Zügel (2008, p. 68, text-figs. 12A–12E, 12G),
which has a polar depression, in the absence of a con-
cavity, a triangular outgrowth at the junction of the
inner crest with the secondary spine, and in presence
of an external crest and a more strongly convex ring.

R e m a r k s. This is the only species with a callus
(pl. 16, fig. 10).

V a r i a b i l i t y. When the spongy multilayered
sphere is not preserved inside the ring, it can be
observed that the polar rays are smooth, round in axial
section, with short spinules at the ends, which are the
remains of a dissolved microsphere (Spongosaturninus
? volgensis sp. nov., pl. 16, fig. 12). In some specimens,
the elliptical-fusiform peripheral ring terminates with
a short spine. There are low ridges on the ring inner
and outer margins. A ridge-like elevation continuing
onto a spine is sometimes observed at one end of the
ellipse, at the junction of the inner and outer ridges
(S. cf. volgensis sp. nov., pl. 16, fig. 13).

O c c u r r e n c e. The Yamal Peninsula on the Arc-
tic periphery of Western Siberia, Russia; Late Jurassic,
Early Tithonian.

M a t e r i a l. Three specimens.
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