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Abstract:  This article reports radiolarian occurrences from the Omama and Kurohone–Kiryu complexes 
of Jurassic accretionary complex of the Ashio belt, in eastern Mt. Narukami, Ashio Mountains, central 
Japan. Triassic radiolarians and conodont fragments were obtained from chert recovered from the Omama 
Complex. Bajocian and early Bathonian (Middle Jurassic) radiolarians were also extracted from mudstone 
in both the Omama and Kurohone–Kiryu complexes. In previous studies, Bajocian radiolarians had 
represented the youngest samples recovered from the mudstone at these complexes. Consequently, the 
lower Bathonian mudstone reported in the present study constitutes the youngest rock recovered from the 
Omama and Kurohone–Kiryu complexes to date. 
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1.  Introduction

Jurassic accretionary complex of the Ashio belt is 
exposed around the Ashio Mountains in central Japan 
(Fig. 1). Kamata (1996) classified the complex into three 
tectonostratigraphic units: the Omama, Kurohone–Kiryu 
and Kuzu complexes. There are numerous radiolarian 
occurrence reports from the Kuzu Complex (e.g. Arakawa, 
1986, 1997, 1998; Masuda, 1989; Kamata, 1995, 1996, 
1997, 1999, 2000; Isogawa et al., 1998; Ootaka et al., 
1998; Takayanagi et al., 2001; Motoki and Sashida, 2004), 
but fewer studies have reported those from the Omama 
and Kurohone–Kiryu complexes (Aono, 1985; Hayashi et 
al., 1990; Kamata, 1996; Takayanagi et al., 2001). 

The authors (K. Nakamura and T. Hinohara) investigated 
the accretionary complex in eastern Mt. Narukami, part of 
the Ashio Mountains. As a result, some radiolarians were 
obtained from chert and mudstone. In particular, Middle 
Jurassic radiolarians were obtained from mudstone, 
which is significant because previous studies have shown 
just a few radiolarian images from the mudstone of the 
Kurohone–Kiryu Complex (Takayanagi et al., 2001) and 
no images from the mudstone of the Omama Complex. This 
article reports these radiolarian occurrences, which show 

Middle Jurassic radiolarians with images produced by 
scanning electronic microscopy (SEM) from the mudstone 
of the complexes. Furthermore, mudstone samples from 
both complexes in this study also yielded early Bathonian 
(Middle Jurassic) radiolarians. The youngest radiolarians 
from these complexes in previous studies were Bajocian 
species (e.g. Kamata, 1996), indicating that the present 
results represent the new youngest samples recovered 
from these complexes. 

2.  Geologic outline

The Jurassic accretionary complex is exposed widely 
in the Ashio Mountains (Fig. 1). Kamata (1996) classified 
the complex into three tectonostratigraphic units: the 
Kurohone–Kiryu, Omama and Kuzu complexes. The 
Kurohone–Kiryu Complex comprises mainly mudstone 
and chert, as well as common siliceous claystone and 
small amounts of limestone, siliceous mudstone and 
sandstone. The Omama Complex is composed mainly of 
basalt, chert and pelitic rock, while also featuring small 
amounts of limestone, siliceous mudstone and sandstone. 

The study area is located in eastern Mt. Narukami. 
The Omama and Kurohone–Kiryu complexes are 
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distributed over this area (Kamata, 1996). Based on both 
an investigation by the author (Ito, T.) and previously-
published geologic map (e.g. Sudo et al., 1991; Kamata, 
1996; Geological Survey of Japan, AIST, 2018), four 
sample localities (110823-2, 111011-1, 111013-5 and 
111013-4) are located in the distributional area of the 
Omama Complex, whereas two sample localities (OYK53-
02, HTH12-01) are located in that of the Kurohone–Kiryu 
Complex (Fig. 2).

3. Materials and methods

In total, 232 samples were collected. The samples were 
soaked in a 5% hydrofluoric acid (HF) solution for 10–24 
hours. Following this process, residues were collected 
through a sieve (opening: 64 μm), with the residues 
then washed using ethanol. Radiolarian tests within the 
dried residues were picked up using a stereomicroscope. 
The chosen radiolarian tests were conducted using SEM 
(JEOL JSM-5600) at Niigata University. 

4. Radiolarian fauna and age assignments

As mentioned previously, four radiolarian occurrence 
sites are located in the distributional area of the Omama 

Complex, whereas two in the Kurohone–Kiryu Complex. 
The age assignments of each sample, summarized in Fig.3, 
are described in this section. 

4. 1  Omama Complex
4. 1. 1  Chert [110823-2]

This sample yielded Pseudostylosphaera? sp. (Figs. 
4.1–4.6), Triassocampe? sp. (Fig. 4.7), Hozmadia? sp. 
(Fig. 4.8) and conodont fragments (Figs. 4.9–4.11). The 
occurrence ranges of Pseudostylosphaera, Triassocampe 
and Hozmadia are the late Olenekian–early Carnian 
(Early–Late Triassic), Anisian–early Norian (Middle–Late 
Triassic) and late Olenekian–Carnian (Early–Late Triassic) 
ages, respectively (O’Dogherty et al., 2009b). Thus, this 
study tentatively regards the sample as corresponding in 
age to the Anisian–early Carnian (Middle–Late Triassic). 

4. 1. 2  Mudstone [111011-1]
This sample yielded Striatojaponocapsa sp. cf. S. 

synconexa O’Dogherty, Goričan and Dumitrica (Figs. 
5.13, 5.25), Japonocapsa sp. cf. J. japonica (Yao) (Fig. 
5.3) and Yaocapsa sp. cf. Y. mastoidea (Yao) (Fig. 5.32). 

Striatojaponocapsa synconexa occurred in the upper 
Striatojaponocapsa plicarum Zone (JR4) to the lower 
Striatojaponocapsa conexa Zone (JR5) of the Bathonian, 

Fig. 1	 Simplified geologic map of the Ashio Mountains (modified from Sudo et al., 1991; Geological Survey of Japan, 
AIST, 2018). Geographical names in brackets indicate 1:50,000 topographic maps published by Geospatial 
Information Authority of Japan.
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Middle Jurassic (Matsuoka and Ito, 2019); Yaocapsa 
mastoidea occurred only in upper JR4, lower Bathonian, 
Middle Jurassic (Matsuoka, 1995). The co-occurrence of 
Striatojaponocapsa synconexa and Yaocapsa mastoidea is 
limited in upper JR4 of the lower Bathonian. Consequently, 
the age of this sample is dated to the early Bathonian. 

4. 1. 3  Mudstone [111013-4] 
This sample yielded Striatojaponocapsa plicarum (Yao) 

(Fig. 6.1). According to the occurrence range shown by 

Matsuoka and Ito (2019), this species occurred mainly in 
lower–middle JR4, Bajocian, Middle Jurassic. Thus, this 
sample is the Bajocian in age.

4. 1. 4  Mudstone [111013-5] 
This sample yielded no radiolarian valuable in terms of 

detailed age assignment. However, closed nassellarians 
that occurred abundantly in the Jurassic (e.g. O’Dogherty 
et al., 2009a) were obtained from this sample (Fig. 7). This 
article tentatively regards the age of this sample as being 

Fig. 2	 Localities of radiolarian occurrence sites. Base is after 1:25000 maps of “Kouzuke-Hanawa”, “Sori”, “Omama” 
and “Bamba”, according to the Geospatial Information Authority of Japan. 
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Fig. 3   Age of the sample reported in this study. The radiolarian zones are based on Sugiyama (1997) and Matsuoka and Ito (2019). 

 

Fig. 4 Fig. 4	 Triassic radiolarian and conodont fragment from the chert of the Omama Complex. (1–6) Pseudostylosphaera? sp. (7) 
Triassocampe? sp. (8) Hozmadia? sp. (9–11) Conodont fragment.
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Fig. 5 Fig. 5	 Middle Jurassic radiolarians from the Omama Complex. (1, 2, 4–12, 14–17, 19–22, 24, 36) Closed nassellarian. (3) Japonocapsa 

sp. cf. J. japonica (Yao). (13, 25) Striatojaponocapsa sp. cf. S. conexa (Matsuoka). (23, 26–31, 33–35) Nassellaria gen. et sp. 
indet. (18, 32) Yaocapsa sp. cf. Y. mastoidea (Yao).
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Fig. 6 Fig. 6	 Middle Jurassic radiolarians from the Omama Complex. (1) Striatojaponocapsa sp. cf. S. plicarum (Yao). (2–20, 22, 23, 

25–28) Closed nassellarian. (21, 29) Eucyritidiellum sp. (24, 30–35) Nassellaria gen. et sp. indet. 
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Fig. 7   Middle Jurassic radiolarians from the Omama Complex. (1–17) Closed nassellarian. (18–26) Nassellaria gen. et sp. indet. 

 
Fig. 7 
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from the Jurassic. 

4. 2  Kurohone–Kiryu Complex
4. 2. 1  Mudstone [HTH12-01]

This sample yielded Japonocapsa sp. cf. J. mastoidea 
(Figs. 8.1–8.5) and others (Fig. 9). Japonocapsa mastoidea 
occurred only in upper JR4 of the lower Bathonian, Middle 
Jurassic, according to Matsuoka (1995). The age of this 
sample is therefore the early Bathonian. 

4. 2. 2  Mudstone [OYK53-02] 
This sample yielded S. plicarum (Figs. 10.1, 10.4) and 

others. Striatojaponocapsa plicarum occurred mainly in 
lower–middle JR4, Bajocian, Middle Jurassic (Matsuoka 
and Ito, 2019). Consequently, the age of this sample is 
the Bajocian. 

5. Paleontological note

The preservation of radiolarian fossils is generally 
poor; however, some radiolarians were identifiable. This 
section notes representative radiolarian species among 
the identifiable specimens. Descriptions of the species 
examined in this study mainly employ the taxonomic 
classification used by De Wever et al. (2001) and 
O’Dogherty et al. (2009a, b). 

Subclass RADIOLARIA Müller, 1858
Order ENTACTINARIA Kozur and Mostler, 1982

Family HINDEOSPHAERIDAE Kozur and Mostler, 1981
Genus Pseudostylosphaera Kozur and Mostler, 1981

Type species Pseudostylosphaera gracilis Kozur and 
Mock in Kozur and Mostler, 1981

Pseudostylosphaera? sp.
Figs. 4.1–4.6
Remarks: This genus is characterized by having a 

spherical shell with two robust polar spines (Kozur and 
Mostler, 1981). Because of their poor preservation, the 
specimens are placed under Pseudostylosphaera with a 
question mark.

Order NASSELLARIA Ehrenberg, 1875
Family RUESTICYRTIIDAE Kozur & Mostler, 1979

Genus Triassocampe Dumitrica, Kozur and Mostler, 1980
Type species Triassocampe scalaris Dumitrica, Kozur and 

Mostler, 1980

Triassocampe? sp.
Fig. 4.7
Remarks: The genus Triassocampe is characterized 

by having a long, slightly conical to subcylindrical 
multi-segmented shell without an apical horn (Dumitrica 
et al., 1980). The specimen also possesses a conical 
multi-segmented shell. Meanwhile, some genera, such as 
Annulotriassocampe Kozur, have similar outlines (e.g., 
Kozur and Mostler, 1994). Because of poor preservation, 

the specimen lacks pores in segments, which are one of 
the distinguishable characteristics. This study therefore 
regards the specimen as Triassocampe with a question 
mark. 

Family POULPIDAE De Wever, 1981
Genus Hozmadia Dumitrica, Kozur and Mostler, 1980

Type species Hozmadia reticulata Dumitrica, Kozur and 
Mostler, 1980

Hozmadia? sp.
Fig. 4.8
Remarks: The specimen has a globular cephalis with an 

apical horn and downward spine. The genus Hozmadia 
Dumitrica, Kozur and Mostler, is characterized by having a 
globular cephalis with an apical horn and three downward 
spines (Dumitrica et al., 1980). Meanwhile, some genera, 
such as Yeharaia Nakaseko and Nishimura, possess 
similar shells (e.g. Nakaseko and Nishimura, 1979). This 
study therefore regards the specimen as Hozmadia with 
a question mark.

Family SYRINGOCAPSIDAE Foreman, 1973, emend. 
Kozur, 1984

Subfamily JAPONOCAPSINAE Kozur, 1984
Genus Japonocapsa Kozur, 1984

Type species Tricolocapsa(?) fusiformis Yao, 1979

Japonocapsa sp. cf. J. japonica (Yao, 1979)
Fig. 5.3
Remarks: Japonocapsa japonica is characterized by 

having a spherical cephalis, a truncate-conical thorax 
and abdomen and a flattened-spherical fourth segment 
(Yao, 1979). The outline of the specimen is similar to this 
species, although the surface structure is not preserved. 

Genus Yaocapsa Kozur, 1984
Type species Cyrtocapsa mastoidea Yao, 1979

Yaocapsa sp. cf. Y. mastoidea (Yao, 1979)
Figs. 5.18, 5.32, 8.1–8.5
Remarks: Yaocapsa mastoidea is characterized by 

having a large last segment (Yao, 1979). The specimens 
also have large last segment, although its preservation is 
poor.

Genus Striatojaponocapsa Kozur, 1984
Type species Tricolocapsa plicarum Yao, 1979

Striatojaponocapsa sp. cf. S. synconexa O’Dogherty, 
Goričan and Dumitrica, 2005 

Figs. 5.13, 5.25
Remarks: Hatakeda et al. (2007) studied the morphology 

and lineage of Striatojaponocapsa plicarum (Yao) and 
its affinities, such as Striatojaponocapsa synconexa 
and Striatojaponocapsa conexa (Matsuoka), in detail. 
According to the study, Striatojaponocapsa synconexa has 
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Fig. 8  Fig. 8	 Middle Jurassic radiolarians from the Kurohone–Kiryu Complex. (1–5) Yaocapsa sp. cf. Y. mastoidea (Yao). (6–23) 

Closed nassellarian. (24) Eucyritidiellum sp.
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Fig. 9   Middle Jurassic radiolarians from the Kurohone–Kiryu Complex. (1–20) Nassellaria gen. et sp. indet. 

 

Fig. 9 
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Fig. 10 

Fig. 10		� Middle Jurassic radiolarians from the Kurohone–Kiryu Complex. (1, 4) Striatojaponocapsa sp. cf. S. plicarum (Yao). 
(2, 3, 5) Closed nassellarian. (6) Eucyritidiellum sp. (7) Archaeodictyomitra sp. (8–18) Hsuum sp. (19) Parahsuum sp. 
(20) Paronaella? sp. 
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a small basal appendage with a circular depression. The 
specimens examined in this study have these characteristics 
as well. Although their surfaces are poorly preserved, the 
basal appendages seem to be small (possibly less than 30 
μm in width). This is consistent with the measurement of 
the basal appendages of Striatojaponocapsa synconexa by 
Hatakeda et al. (2007). 

Striatojaponocapsa sp. cf. S. plicarum (Yao, 1979)
Figs. 6.1, 10.1, 10.4
Remarks: Striatojaponocapsa plicarum is characterized 

by having a dish-like basal appendage with longitudinal 
rows of pores (Yao, 1979; Hatakeda et al., 2007). The 
basal appendage with pores is recognized in one specimen 
(Fig. 6.1). Other specimens (Figs. 10.1, 10.4) also have a 
basal appendage, although the surface structure and pores 
are unclear. 

Family EUCYRTIDIELLIDAE Takemura, 1986
Genus Eucyrtidiellum Baumgartner, 1984

Type species Eucyrtidium(?) unumaensis Yao, 1979

Eucyrtidiellum sp. 
Figs. 6.21, 6.29, 8.24, 10.6
Remarks: The examined specimens have a subspherical 

cephalis, a truncated conical to hemispherical thorax and 
an inflated cylindrical abdomen. These characteristics 
fit within the parameters of Eucyrtidiellum (Monosera 
Takemura and Nakaseko, by Takemura and Nakaseko, 
1986).  

Family ARCHAEODICTYOMITRIDAE Pessagno, 1976
Genus Archaeodictyomitra Pessagno, 1977

Type species Archaeodictyomitra squinaboli Pessagno, 1976

Archaeodictyomitra sp.
Fig. 10.7
Remarks: The examined specimen has linearly arranged, 

continuous costae with pores in a single row between the 
costae. The specimen possesses no primary pores. These 
are the characteristics of Archaeodictyomitra (Pessagno, 
1977). 

Family HSUIDAE Pessagno and Whalen, 1982
Genus Hsuum Pessagno, 1977

Type species Hsuum cuestaensis Pessagno, 1977

Hsuum sp.
Fig. 10.8–10.18
Remarks: The examined specimen has linearly-arranged, 

continuous costae with pores in two or three rows between 
the costae. These are the characteristics of Hsuum 
(Pessagno, 1977). 

Genus Parahsuum Yao, 1982
Type species Parahsuum simplum Yao, 1982

Parahsuum sp.
Fig. 10.19 
Remarks: The examined specimen has linearly-arranged, 

continuous costae with pores in a single row between the 
costae, with primary pores. These are the characteristics 
of Parahsuum (Yao, 1982). 

Order SPUMELLARIA Ehrenberg, 1875
Family ANGULOBRACCHIDAE Baumgartner, 1980

Genus Paronaella Pessagno 1971
Type species Paronaella solanoensis Pessagno, 1971

Paronaella? sp. 
Fig. 10.20
Remarks: The examined specimen has three rays with 

meshwork surfaces. The shell of the specimen is similar to 
this genus; however, some genera, such as Patulibracchium 
Pessagno, have similar outlines (e.g. Pessagno, 1971). 
This article therefore regards the specimen as Paronaella 
with a question mark.
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足尾山地鳴神山東方地域から産出した三畳紀・ジュラ紀放散虫化石の報告

伊藤　剛・中村和也・日野原達哉・栗原敏之

要   旨

本論では，足尾山地鳴
なるかみ

神山東方に分布する足尾帯ジュラ紀付加体の大
おお

間
ま ま

々コンプレックス及び黒
くろ

保
ほ ね

根 –桐
きりゅう

生コンプレッ
クスから産出した放散虫を報告する．三畳紀放散虫及びコノドント片が大間々コンプレックスのチャートから産出した．
中期ジュラ紀のバッジョシアン期及びバトニアン前期の放散虫が大間々コンプレックスと黒保根 –桐生コンプレックス
の泥岩から得られた．先行研究で両コンプレックスから報告された中では，泥岩に含まれるバッジョシアン期の放散虫
が最も若い記録であった．従って，本研究で報告したバトニアン階下部の泥岩は，より若い記録となる．


