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MIDDLE PALEOZOIC RADIOLARIANS OF
THE GENUS CERATOIKISCUM FROM JAPAN

HIROAKI ISHIGA
Department of Geology, Faculty of Science, Shimane University, Matsue, 690 Japan

ABSTRACT—Three species (including one new species) of the radiolarian genus Ceratoikiscum are described from Silurian silicic rocks of
the Hida-gaien Belt, Central Japan, and Devonian silicic tuffs of the Kurosegawa Tectonic Zone, Shikoku. The middle Devonian species
are important because they are transitional forms between the simple Silurian Ceratoikiscum species and more complex Early

Carboniferous ones.
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INTRODUCTION

The advent of a triangular internal framework with
the appearance of Ceratoikiscum Deflandre, 1953, in the
Late Silurian (formally described by Renz, 1988) was an
important development in the evolution of Paleozoic
radiolarians. The triangular frame was a new kind of
organization, which was once internalized in Late
Devonian time, led to a rapid radiation of Albaillellaria
and the production of many short-ranged, biostrati-
graphically useful Late Carboniferous and Permian taxa
(Nazarov and Ormiston, 1986; Ishiga, 1986). The study
of Paleozoic radiolarians, especially the Late Carboni-
ferous through Permian radiolarian biostratigraphy of
Japan, has improved much over the past several years
(see Ishiga, 1986). However, reports of middle Paleozoic
Ceratoikiscum radiolarians have been less common than
descriptions of Carboniferous forms. The oldest
Ceratoikiscum known is from the Wenlockian of the
Canadian Arctic (Holdsworth, 1977), and has recently
been described by Renz (1988). Devonian species of
Ceratoikiscum from Japan are important evolutionary
intermediates between Silurian and Carboniferous ones.
Species of Ceratoikiscum from Devonian rocks of the
Kurosegawa Tectonic Zone and Silurian strata of the
Hida-gaien Belt of Japan are here described, and
morphological changes of the genus in the Silurian-
Devonian interval are discussed.

RADIOLARIAN BIOSTRATIGRAPHY OF THE
JAPANESE SILURIAN AND DEVONIAN

Middle Paleozoic radiolarian faunas in Japan are
composed mainly of palaeoactinomids, palaeosceniids,
rotasphaerids, entactiniids and ceratoikiscids. Several
radiolarian assemblages have been proposed, based on
the study of radiolarian faunas from the Kurosegawa
Tectonic Zone in the Yokokurayama area, Shikoku
(Wakamatsu, 1986; Furutani, 1981, 1983, 1985, 1986)
and from the Hida-gaien Belt in the Fukuji area, Central
Japan (Furutani and Nishiyama, 1980; Furutani, 1985)
(Fig. 1). Furutani’s (1985) four radiolarian assemblages

T T T T
~ 36°N ono Hida-gaien Belt auln
Japan Sea ?
J Matsue
o
)"& Konomori Pacific Ocean
Kurosegawa Tectonic Zone

~ 32°N .

s 0 100 200km

S
130°E 134°E 138°E
] 1 1 ] 1

Fig. 1. Locality map for radiolarian-bearing rocks examined in this
paper.

in the Fukuji area comprise, in ascending order, the
Yoshiki, Osobudani I, Osobudani II and Osobudani II1
Assemblages, and range in age from Silurian to about
Middle Devonian (Fig. 2). The exact age of the Yoshiki
Assemblage, which was once regarded as Ordovician
(Igo et al., 1980), is now considered to be Silurian
(Furutani, 1986). The Late Devonian Tlecerina horrida
Assemblage was reported from the Yokokurayama area
by Furutani (1983, 1986), and recently, six radiolarian
assemblages were discriminated in the Silurian and
Devonian of this area: the “Rotasphaerids”, Spongocoelia
sp. 1, Spongocoelia sp. 2, Konomori, Parentactinia sp. 1
and Tlecerina horrida Assemblages in ascending order
(Fig. 2) (Wakamatsu, 1986).

These two successions of the assemblages can be cor-
related with each other on the basis of their specific
composition as reported in the literature (Fig. 2). How-
ever, the composition of the Osobudani III1 Assemblage
in the Fukuji area differs from that of the Konomori
Assemblage in the Yokokurayama area as given by
Wakamatsu (1986) and their correlation is quite difficult
(Furutani, oral com.). The Konomori Assemblage is
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Fig. 2. Silurian and Devonian radiolarian assemblages of Japan.

Position of the Yoshiki Fauna is uncertain.

regarded to be about Middle Devonian in age
(Wakamatsu, 1986).

GEOLOGIC SETTING AND MATERIALS

Ceratoikiscum-bearing rocks have been examined in
the Konomori and the Fukuji areas. Brief descriptions of
their geologic setting are given below.

Konomori area Radiolarian faunas from siliceous
tuff of the Konomori lenticular body of the Kurosegawa
Tectonic Zone (Yoshikura, 1985) have been termed the
Konomori Assemblage (Wakamatsu, 1986). The outcrop
of the Konomori lenticular body is located to the north
of Kochi City, Shikoku, Japan (133°31'3”E, 33°35'30”N).
According to Wakamatsu (1986), the assemblage com-
prises Triaenosphaera? sp., Palaeoscenidium sp.,
Parentactinia sp., Trilonche? sp., and Ceratoikiscum sp.
A paleontological study of Ceratoikiscum Deflandre
from the Konomori section has been undertaken and
two new species have been described (Ishiga, 1988).

The examined section is composed mainly of silicic
tuff and alternating beds of silicic tuff and mudstone.
The total thickness of the section is estimated to be about
22 m and 54 samples were collected at about 20 cm
intervals (Fig. 3). The strata in this outcrop are over-
turned, as judged from sedimentary structures. Radio-
larians occur in all samples, and samples Ko-41, Ko-33
and Ko-22 yielded well-preserved radiolarians. Radio-
larians from this section are composed mainly of palaeo-
actinomids, entactiniids and small numbers of Palaeo-
scenidium, Parentactinia and Ceratoikiscum. The vertical
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Fig. 3. Columnar section showing the stratigraphy of the examined
section of the Konomori lenticular body of the Kurosegawa Tectonic
Zone, Kochi City, Shikoku.

stratigraphic distribution of these radiolarians is shown
in Fig. 4. The outcrop extends nearly parallel to the
strike of beds, so that some samples were collected from
almost the same horizons. Thus sample numbers (hori-
zons) 41, 46 and 55 are very closely associated as are
sample numbers 43, 48 and 53.

The radiolarian fauna from the section is subdivided
into two assemblages (Ishiga, 1988). One is characterized
by the occurrence of Ceratoikiscum konomoriense Ishiga
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Fig. 4. List of selected radiolarian species from the Konomori section,
Kurosegawa Tectonic Zone, Shikoku (after Ishiga, 1988).
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and represents the lower part of the section (from
horizons Ko-41 to Ko-31), while the other, characterized
by the absence of this species, occupies the upper part. C.
lyratum Ishiga shows a rather long stratigraphic range.

Fukuji area The Yoshiki Formation (Igo ez al., 1980)
occurs in the Ichinotani Valley in the Fukuji area, Hida-
gaien Belt, Central Japan. It is composed mainly of
silicic shale and alternating beds of tuff and silicic shale.
The Yoshiki Formation is uncomformably overlain by
the Devonian Fukuji Formation (Fig. 5). The limestone
lens, which yielded the supposed Ordovician ostracodes,
is intercalated in the upper part of the Yoshiki Formation
(Igo et al., 1980).

Well-preserved radiolarians occur in this section of the
Yoshiki Formation (Furutani, 1985). Rock samples were
collected at about 20 cm intervals within a 20-m thick
section (Fig. 5). The radiolarian fauna in this section is
called the Yoshiki Assemblage and is composed of
Haliomma sp., Actinomma sp., “Rotasphaerids”,
Palaeoscenidium (s.1.) sp., and “Familia nova” of Forty
and Holdsworth (1972) (Furutani, 1985; 1986). The
Yoshiki Formation was once regarded to be Ordovician
in age on the basis of ostracodes from the limestone lens,
but it is now considered to be Silurian. This age is based
on specific components of the radiolarian fauna and on a
comparison with faunas reported from the Silurian of
Cornwallis Island in the Canadian Arctic (Furutani,
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Fig. 5. Columnar section showing the stratigraphy of the examined
part of the Yoshiki Formation in the Hida-gaien Belt, Fukuji area,
Central Japan.
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1981; 1986). Ceratoikiscum from the Yoshiki Formation
possesses more complicated spicule structures than those
from the Silurian of Cornwallis Island (person. com.
from Holdsworth in Furutani, 1981), and the precise age
of the Yoshiki fauna should be determined from other
co-existing fossils and/or on the basis of detailed radio-
larian biostratigraphical data to be reported in the
future. Among the rock samples, Yo-19 yielded rather
well-preserved radiolarians which are described herein.

SYSTEMATIC PALEONTOLOGY

Subclass Radiolaria Miiller, 1958
Order Polycystine Ehrenberg, 1838, emend. Riedel, 1967
Suborder Albaillellaria Deflandre, 1953, emend.
Holdsworth, 1969

Remarks.—Cheng (1986) proposed a taxonomic frame-
work for Albaillellaria radiolarians which include the
superfamilies Albaillellacea and Follicucullacea. The
Albaillellacea is characterized by having three rods form-
ing a closed triangular framework, and includes the
Ceratoikiscidae Holdsworth, the Albaillellidae Deflandre
and the Holoeciscidae Cheng. The Follicucullacea is
characterized by a central skeleton forming an open
framework without a b-rod (transverse bar). This super-
family includes the Follicucullidae Ormiston and
Babcock, Pseudoalbaillellidae Holdsworth and Jones
and Neoalbaillellidae Takemura and Nakaseko. Cheng’s
observation of the difference between these two super-
families is of great importance for understanding the
process of construction of the shell. This is considered to
develop from the apical cone (terminal point of “a” and
“i”-rods) to the basal part of pseudoabdomen, and was
clarified by the examination of ontogenetic changes in
Haplodiacanthus Nazarov and Rudenko (Pseudoalbail-
lella) (Panasenko and Rudenko, 1987). No specimens
with the end of the “b™ and “i”-rods have yet been
found. This means that the Albaillellaria was greatly
evolved by the time of development of Pseudoalbaillella
in the Late Carboniferous (Fig. 6).

Family Ceratoikiscidae Holdsworth, 1969
Genus Ceratoikiscum Deflandre, 1953, emend. Won,
1983
Type species.—Ceratoikiscum avimexpectans
Deflandre, 1953
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Fig. 6. Phylogeny of Albaillellaria Radiolaria in the Paleozoic.
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