New spumellarians (Radiolaria) from the Lower Miocene
Toyohama Formation, Morozaki Group, central Japan
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(Abstract)

Three spumellarians are newly described from decapod-bearing calcareous nodules embedded
within the Lower Miocene Toyohama Formation, Morozaki Group, Aichi Prefecture. One new
genus Enalomelon is also proposed herein.

Introduction

More than 150 species of radiolarians have been obtained from decapod-bearing
calcareous nodules embedded within the Lower Miocene Toyohama Formation, Morozaki
Group, Aichi Prefecture. To clarify and discuss the faunal character, it is first of ail
necessary to describe all the component species, but it is impossible to do at the same time
because there are so many unknown taxa. This study thus focuses to describe only new
spumellarians with rather preculiar aspect. Samples used in this study are named TH-1, 2
and 4, respectively, whose detailed information is given by Sugiyama (1992 ; in press).

Systematic Description

All described specimens are deposited in the Department of Earth and Planetary
Sciences, School of Science, Nagoya University.

Family Actinommidae Haeckel, 1862, emend. Riedel, 1967
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Genug Pvnosphacra Haeclel, 1881
Typa spacias: [, hexagonalis Hacclel, 1HBY,

Dyvmosphaera (7)) pseudosagenoscena Sugivama sp. nov.
PL 4, figs la-4b

Daseription: Central sphere single, small, Iatticed by cylindrical birs generally forming
triclade, rarely diclade cormers and I,Jrilyj.‘:umllly shaped pores. The radial gapines arising
from the corners, generally more than 16 in number, very long, having three or four
verticils disposed nearly at the same intervals, proximally eylindrical, distally becoming
thick and changing into three-bladed beyond the fival verticils, From each verticil arise
eylindrical and steaight bars, which arve thinner than ones forming the centeal sphere and
perpendicular to the radial spine. Thia type of radiation reaulting in forming three or four
Inttice-plates with large, triangular meshes.  Moreover, some bars developed uhlit;m!ly
[rom a vertiell to preceding and following ones on neighboring apines. All bar I8 not hollow,
Ramarks: The generic assignment is quite tentative. “This species may belong to a new
penus but the proposal is veserved in this time, 1t differs from other actinommids in s
shell structure, particularly the presence of the charncteristic Iattice-plates described
above, The construetion of the lattice-plates is similar to that of phaeedarian penus
Sagenoscena Haeckel, 1887, The abundance is very rare in the samples TH-1 2 and
1.
Dimansions (in gm): Based on seven specimens,  Diameter of central sphere; 22440,
Length of radial spine; up to 330,
Holotypa: ESN 146851 (PL 9, figs, 1a, 1B) from TH-2,
Etymology! I'rom the Greel psesdes, falee, and the peneric name Sagenoscens Haoelol,

Family Collosphaeridae Miller, 1858

Grenus Colfosplurera Milller, 1855
Type spacles; C. fuevlevi Muller, 18565,

Collosphaera (7) solenochiva Suglyama sp. nov,
Pl 4, figs. 57 PL 10, figs 1la-d

Description: Shell gingle, thin walled with wide frames, plerced by large, lrregularly shaped
pores, FFrom the surface of the shell arise long, thin, fiber:ile rays. The rays forming one
to four, hollow tubes bundled by numerous, tranaverse and oblique, delicale connector bars,
In some specimens, possibly representing gerontic forms, the tubes are double or triple and
the connector bars beeome nodose and densely develop between the primary rava (FL 10,
fig. 1), This looks like forming another, rough, somewhat spongy sphere outside the shell
(PL 10, fig. 1b). Each tube variable in length, generally tapering distally, open or elosed
at the tip, sometimes again increasing the dinmeter in the distal part after the tapering (1],
9, fig. 5. The tubes usually making obtuse angles, but the angles are unstable,
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Remarks: The generic and poasibly family assignments remain tentative, and further
investigntiona are necessary Lo determine them. However, the characteriatie thin wall
seems to permit of the provisional family asalgnment to Collosphaeridae. Then one can
congider that the tubes formed of fiber-like rays, the dingnostic feature of this species, are
traces of reproduction by multiple fission. 1 cannot say [or sure about biological mennings
of sueh a peeuliar structure since the hiology of radiolarians is still very poorly understood.
However, it ean be sald that the structure s vather different from similar one suggesting
relatively well-known binary fission, because in those specimens (PL 10, figs. 5-6b) fiber-
lilke rays never develop all around the shell, and the shell is more ar less distorted na stated
by Kling (1971). The abundance is common to rare in the samples TH-1, 2 and 4,
Dimansions (in gm): Based on 30 specimens. Diameter of shell; 130-170,  Length of tube;
up to 450,

Holotype: ESN 146864 (L 10, ligs. la-1e) from TH-4,

Etymology: From the Greele sofen, pipe, and ohefr, hand,

Family Spongodiseidae Haeckel, 1881, emend. Riedel, 1967

Genua Enalomelon Sugivama gen. nov.
Etymology: From the Greek enalos, marine, and mefon, an apple, neuter gender,
Type species: /2, inenpneshon Suglyama ap. nov. (by monolypy),
Diagnosis: Test composed of a large cortical shell and a small, spongy, spherical o
discotdal medullary one, A distinel pylome present on the former shell, Between both the
shells spongy framework, which looks like a gather of fibers and is much more delicate
than that of an actinommied genera Spongoplonma Haeckel, 1881, s arranged without
regularity. Distinet radinl skeletal element missing except the spongy framework.
Remarks: The present new genus is distinguished from the genern Lithocarpiom Stohr,
1880, and Prunopyle Dreyer, 1889, both have definlie pylome and somewhat similar
externality to this genus, by lacking coneentrie layers and radinl skeletal elements, The
spongy framework is similar to that of Plegmosphaera Haeckel, 1881, from which this
goenug differs In having a distinet meduollary shell, The generic dingnosis probably requires
further emendation in future since it is based only on the type species.

Enatomelon fnemmosfion Sugiyama sp. nov.
Pl 11, figs, 1-6
Description: Cortical shell spherical, very large, thick, consisting of two layers, having a
amall pylome surrounded by well-developed, imperforate peristome,  The outer layer 1s
smoath and looks imperforated under a hinocular at a glance but, as a matter of fact, is
plereed by numerous, very small pores of uniform size all around, The fnner layver
somewhat spongy, with relatively large pores. Considerably delicate spongy frameworl
filled in the shell. The framework is rather sparse in the peripheral part where the radial
elements, extending to pore frames of the Inner layer of the cortical shell, are generally
pronounced. However, there are no distinet concentric or spival layers in the cortical shell,
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Mear the center of the shell, which is ill-preserved and oceupied by a certain secondary
prowth of silica in most examined specimens (PL 11, figs, 4a, 4b), there is o much denser,
somewhat discoidal part corresponding to o spongy medullary shell (PL 11, figs. 5a, Hh)
whose details are uncertain,

Remarks: This species resembles the Inte Eocene species Li!.l’:m:ﬁmr"mn monthae (Poetrushey-
skaya, 1975, pl. 4, fligs. 6-10, pl. 30, figa. 1-7) but differs {rom it in having much
larger and thicker cortical shell composed of two Inyers, and lacking radial spines in the
cartical shell. 1t is also similar to the Olipocene species Pranopwle frakess (Chen, 1974, pl,
1, figa. 3-6) from which it is distinguished by having a spherical cortical shell rather
than pyriform and lacking a spival medullary shell, The features of pores and pylome also
differs between B inemmestion and P, frakesi,. However, nhove mentioned two species,
both are known only from the antaretic region, are possibly related to this new species, but
the further examinations are difficult to do in the present state of knowledge, The
nbundance is rare in the sample TH-q,

Dimanslon (in zm): Based on 15 specimens, Diameter of cortical shell; 200-430.  Dinme-
ter of pylome; 165-35.

Holotype: ESH 146872 (P 11, figs. 2a, 2b) from TH-4,

Etymology: From the Greele & (genit.  inos), filier, and emmestos, fillad.

Acknowledgmaents

I express my deep gratitude for Junji oigawn and Akiko Nishimura for their eritical
reviews of the manuseript and valuable comments, [ am also much Indebied to Tomowo
Ozawa, Shinobu Mori and Hiroshi Furutani for their encouragements during the study.

Ruferances

Chen, PooH, (1974), Some new Tertlary Radiolarin {rom Antarctic deepsen sediments, Mi
cropalfeont., 20 (1), pp. 180-492, pls 1-4,

Drever, F.(1889), Die Pylombildungen in verglelchend-anatomischer und entwiclklungsgeschicht:
licher Beziehung bei Radiolarien und bei Protisten uberhaupt, nebst System und Bes-
chreibung neuer und der big jetzt beloannten pylomatischen Spumellarien, Jenaisch Zeits
chr. Natwrwiss, 23 (noser. 16, no. 1), ppe 77 214, pls 6-11,

Haeckel, E, (1862), Die Radiolavien (Rizopodn Radiolaria), xiv + 572 pp., Atlas, iv -+ 45 pls,
Reimer, Berlin.
< {1881), Entwurfl eines Radiolavien-sysiems aul Grond ven Studien der Challenger-
Rudiolarien. fenaische Zeitschr. Natwrwiss, 15 (n ser., 8, no, 3), pp. 118472

— (1887), Report on the Radiolaria eollected by H, M, 5, Challenger during the yeara 1873
T8, Nept, Vov. Challenger, 1873-1876, Zoal, 18, pts. 1-2, i-clxxxviii, 1-1803, pls. 1-140, 1
TIETIS

Kling, 8. A, (1971}, Dimorphism in Radiolaria, fir Favinacel, A, Proc, I Flankionic Conferinee,

Roma, 1970, Tecnoscienza, Roma, pp. 663-672, pls. 1-5,



MWew apumellarians (Radiolaria) froim the Morozaki Group 197

Miller, J. (1858), Uber Sphaerozoum und Thalassicolle, Kgl, Prewss, Akad. Wiss, Berlin, Ber.,

Jnhre 1855, pp. 220-263,

(1858), Uber die Thalassicollen, Polyeystinen und Acanthometren des Mittelimeeres,

Kgl, Acad, Wiss, Bevlin, Abhandle,, Jahre 1858, pp, 1-62, pls. 1-11.

Petrushevekaya, M. Go (1995), Cenozoic radiolavions of the Antavetle, Leg 20, DSDP, Init,
Repta, DSDE, Washington (U, 5, Govt, Printing Office), 29, pp. 541-675, pls. 1-44.

Riedel, W. R. (1967), Protozon (Subclass Radiolarin). o Harland, W, B, et al,, The fossil Record,
Geal, So¢, London, pp. 291-298,

stthr, E. (1880}, Die Radiolarienfuouna der Tripoll von Grotie, Proving Givgenti in Sicilion,
Paleeontographica, 26 (ser. 3, vol. 2), pp. 71-124, pls. 17-23,

Sugiyamn, K. (1992},  Early Miocene raciolariang from ihe Toyohama Formation, Morozaki
Group, Aichi Prefecture, Jour, Geol. Soc. fapan, 98 (1), pp. 6567, pl. 1 (in Jnpancas),

————— {in preas), Skeleinl structures of Lower and Middle Miocene lophophaenids from central
Japan, Trans, Proe, Palecond. Soc. Japan, N. 5.




Plate g

Figs, 1 a-4 b Deymasplacra (2) psendosagenoseeia Suglyama sp. nov,
1. Holotype, ESN 146851, TH-Z2. 1bis an enlargement of the center,
21 Paratype, ESN 146865, TH-4, 2bis an enlargement of the center.
3. Paratype, ESN 146853, TH-2,
4 Paratype, ESN 146852, TH-2, 4 b is an enlargement of the center,
Figs. 657 . Collosphaera () solenachive Sugiyama sp. nov,
51 Paratype, ESN 146854, TH-4,
G ¢ Paratype, ESN 146863, TH-,
71 Paratype, ESN 146862, T“-I_I braken r||n-.t_'1':m'.n.
Seale bars: 1b, 2band 4b = 20 gm; 18, 3 and 4a = 50 pgm; others = 100 gm,
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Plate 10

Figs, 1 a-d ;. Collosphavsa (2) solenoehiva Sugivama sp. nov.
1. Holotype, ESN 146864, TH-4, 1band 1¢ are enlargements of the shell and tube,
respectively.
2. Paratype, ESN 146865, TH-4,
30 Paratype, SN 146861, THd,
4. Paratype, ESN 146866, TH-4,
Figs, 5-6 b Collosphaeridae gen. et sp. indet,
. ESN 146867, TH-4,
6 ESN 146868, TH-4. 6bh is an enlargement of the connectiong part.
Scale bara: 1, 1¢ and 6b = 20 gm} others = 100 gm.
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Plate 11

Figs. 1-6 © Fwalomelon fnemmestion Sugivama gen. el gp. nov.
1 Paratype, ESN 146871, TH-4,
40 Holotype, ESN 146872, TH-4, 2bis an enlargement of the pylome,
4. Paratype, ESN 146873, TH-4, sectioned specimen, 3b shows details of the
double cortical shell and internal shell structure,
41 Paratype, ESM 146874, TH-4, sectioned specimen. The center of this apeciinen
is onccupied by secondary growth of silica. 4 b is an enlargement of the center,
60 DParatype, ESMN 146875, TH-4, sectioned specimen. 5 b s an enlargement of the
center, showing detnils of the medullary shell,
G Paratype, ESN 146876, TH-4, sectioned specimen. Arrow poinis a pylome,
Scale bars: 2h, 3b, d4b and 5b = 50 ugm; others = 100 gm,
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