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Abstract Jurassic radiolarians were newly found from the mudstone matrices of the
Manba unit in the northern part of the Chichibu belt, Kanto mountains, central Japan.
They are Hsuum sp., Canoptum (?) sp., Stichocapsa sp., Syringocapsa sp., Protunuma (?)
sp., Sethocapsa sp., Tricolocapsa sp., and some unidentified nassellarians. This radio-
larian assemblage including the genus Canoptum indicates the involvement of Early
Jurassic sediments in this unit. The Manba unit is probaly correlated with other geotec-
tonic units in the northern Chichibu belt such as the Kazahaya-toge and Kamiyoshida
units. This means that the formation of the Manba unit, ascribed to a subduction-
accretion complex including melangé, commenced during the Early Jurassic.

Introduction

To the south of the Sanbagawa metamorphic belt is developed the Chichibu
belt consisting of late Paleozoic and early to middle Mesozoic strata in the Kanto
mountains, central Japan. The belt geotectonically comprises three parts: north-
ern, central and southern. The strata of the northern part were divided into four
formations as Sakahara, Kashiwagi, Manba, and Kamiyoshida in the ascending
order (FuiiMoTo, 1935). The geologic age of the Manba Formation was
considered to be the late Carboniferous to middle Pemian on the basis of
fusulinids from small limestone lenses (FuiiMoTO, 1936a,b; OKUBO & HORI-
GUCHI, 1969). However, Triassic conodonts and Jurassic radiolarians were found
from chert and mudstone of the Sakahara and Kamiyoshida formations (SATO et
al., 1977, 1982; TAKIZAWA, 1979; SASHIDA et al., 1982a, b; SASHIDA & 1Go, 1985;
GuiDI et al., 1984; K1SHIDA & HiSADA, 1985; HisADA et al., 1988), and then the
age of those formations has been re-examined by using radiolarians. Mode of
geologic occurrence of each constituent rock in those formations, as well as fossil
evidences mentioned above, suggests that the Chichibu belt are composed largely
of Jurassic accretion complex with melangé including older slabs and blocks of
chert, limestone and greenstones (e.g. HISADA, 1984, 1989; HISADA et al., 1986,
1989; I3IMA et al., 1990, 1993, 1994; MAKIMOTO & TAKEUCHI, 1992; SASHIDA
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et al., 1992). Therefore, each formation of the northern Chichibu belt can be
regarded as a geotectonic unit, rather than as an ordinary stratigraphic unit.

In this paper, we report some Jurassic radiolarians from the Manba unit
which is composed largely of mudstone with a number of greenstone and
limestone blocks of various-dimensions. The Manba unit, one of the geotectonic
units of the northern Chichibu belt, is widely developed around the southern side
of the Kanna-gawa river, Kanto mountains, but no fossils useful for age determi-
nation have been found. Among the radiolarians newly obtained is included
Canoptum (?) sp., probably indicating the Early Jurassic age. Such radiolarian
evidences are important to clarify a geotectonic evolution of the outer zone of the
Japanese islands.

Geologic Setting

The geology of the northern Chichibu belt of the Kanto mountains consists
of four geotectonic units divided by lithologic and tectonic characters: the
Kazahaya-toge, Kashiwagi, Manba, and Kamiyoshida (Fig. 1). The Kazahaya-
toge unit consists mainly of sandstone and shale with a minor amount of chert,
being turbidite facies of late early Jurassic age (IIMA et al., 1993). The
Kashiwagi unit is composed largely of acidic tuff and mudstone, probably being
distal facies of turbidite including hemipelagic sediments. The Manba unit
consists mostly of mudstone with a minor amount of tuff intercalations, contain-

Fig. 1. Index and geotectonic maps showing sample localities of the Manba unit in the
northern Chichibu belt, Kanto mountains. Sb: Sanbagawa metamorphic belt; Kz:
Kazahaya-toge unit; Ks: Kashiwagi unit; Mb: Manba unit; Ky: Kamiyoshida unit; At:
Cretaceous Atokura Formation; S: Serpentinite and metamorphic rocks. Radiolarians
were found from sites of open larger solid circles.
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ing various-sized blocks of greenstone, limestone and chert. No radiolarians
available for age determination have been found from the Kashiwagi and Manba
units. MAKIMOTO and TAKEUCHI (1992) regarded the Manba unit, together
with the Kamiyoshida unit mentioned below, as a middle Jurassic mixed rock unit
which consists of mudstone and chaotically mixed rocks containing blocks of
greenstone, limestone and chert in muddy matrix. The Kamiyoshida unit consists
of terrigenous clastic rocks including chert blocks. Most of chert blocks in this
unit are severely brecciated and mingled with mudstone, suggesting that the unit
was a collapse deposit formed in an accretion process. The Kamiyoshida unit
includes two radiolarian assemblages of different age. One is of the late Early to
early Middle Jurassic and the other is of the late Middle to early Late Jurassic
(IyIMA et al., 1994). The former assemblage has been known from the Kaza-
haya-toge unit (IlJIMA et al., 1993). These geotectonic units of the northern
Chichibu belt form an almost horizontal structure, probably as a huge nappe of
imbricated thrust sheets. They suffered low-grade metamorphism and are re-
garded as a subduction-accretion complex constituting the framework of the
Japanese islands.

Jurassic Radiolarians from the Manba Unit

Although radiolarians have been recovered from the northern Chichibu belt
(SASHIDA, 1992; SASHIDA et al., 1982a, b; HISADA & KISHIDA, 1987; HISADA et
al., 1988; I1JIMA et al., 1990, 1993, 1994; KANTO MOUNTAIN RESEARCH GROUP,
1994), well-preserved ones have been hardly obtained from the Manba and
Kashiwagi units due to recrystallization in relation to regional metamorphism.
We collected more than one hundred samples of mudstone and siliceous shale
from the Manba unit. Sample localities and a list of radiolarinan species identified
from selected localities are shown in Fig. 1 and listed in Table 1. Among them,
the genus Canoptum was reported from the western parts of the northern
Chichibu belt of the Kanto mountains by HisapA and KISHIDA (1987) and
HISADA et al. (1988), and also from the Raidenyama Formation of the middle
Chichibu belt by SASHIDA and YATsUGI (1991). Species of the genus Canoptum
are biostratigraphically important index fossil as they occur exclusively from Late
Triassic to Early Jurassic (e.g. PESSAGNO et al., 1979; PESSAGNO & Poisson,
1981; PESSAGNO & WHALEN, 1982; BLooM, 1984; YEH, 1987). Co-occurrence of
the Canoptum species and other Jurassic radiolarians indicates that Early Jurassic
mudstone matrices are included in the Manba unit. This suggests that the Manba
unit can be correlated with the turbidite facies of the Kazahaya-toge unit, and
with the older part of the Kamiyoshida unit which were described by I1JIMA et al.
(1993, 1994). Radiolarians from each locality are as follows.

Locality 01 :  This is located at an east side of the Yunoki-gawa, Kamiizumi-
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Table 1. List of radiolarians from the Manba unit of the northern Chichibu belt, Kanto
mountains. 01, 02, 03, and 04, Yunoki-gawa, Kamiizumi-mura, Kodama-gun, Saitama
Prefecture: 05 and 06, Ootabu-toge, Yoshida-machi, Chichibu-gun, Saitama Prefecture:

07, Isama-gawa, Yoshida-machi, Chichibu-gun, Saitama Prefecture: 08 and 09,
Hinozawa-gawa, Chichibu-gun, Minano-machi, Saitama Prefecture.

Locality number

Species
01 02 03 04 05 06 07 08 09

®)

Hsuum sp.
Canoptum (?) sp.
Stichocapsa sp.
Stichocapsa (?) sp.
Syringocapsa sp.
Protunuma (?) sp. O
Sethocapsa sp. @)
Tricolocapsa sp. O O

Tricolocapsa (?) sp. O O

000
000 O

mura, Saitama Prefectuure (Figs. 1 and 2), where are developed dark grey to
black mudstone and sandstone including large clasts or blocks of bedded chert
and greenstone. The Manba unit is considered to rest over the Kashiwagi unit by
a thrust fault. Although a part of the Manba unit at this locality is lithologically
similar to the Kamiyoshida unit, the former characterized by melangé complex
with greenstone clasts is different from the latter. The mudstone of this locality

$
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Fig. 2. Simplified route map showing the sample localities of radiolarians at Yunoki-gawa,
Kamiizumi-mura, Saitama Prefecture. gs: greenstone; ch: chert; md: mudstone; ss:
sandstone.



Jurassic Radiolarians from the Northern Chichibu Belt 5

contains Stichocapsa sp. (Fig. 5: 8) and nassellarian gen. et sp. indet. A (Fig. 5: 4).

Locality 02 :  This is near the locality 01 and is on similar geologic situation
(Figs. 1 and 2). Mudstone matrix of this locality contains such radiolarians as
Canoptum (?) sp. (Fig. 5: 7), Hsuum sp. (Fig. 5: 1 and 5) and Stichocapsa sp.
(Fig. 5: 9 and 11). Species of the characteristic genus Canoptum was reported not
only from the Kanto mountains but also from the Mino and Chichibu belts of the
other area (TAKADA & Is0zAKI, 1986; IMAZATO & OTOH, 1993; M1YAMOTO &
KuwAzuRu, 1993; Suzuki, 1993; SUzUKI & ITAYA, 1994). This suggests that
Early Jurassic unit can be widely developed within so-called Jurassic accretionary
complex of the Japanese islands.

Locality 03 : The materials exposed at this locality, south of the localities 01
and 02, are structurally and lithologically similar to them (Figs. 1 and 2).
Siliceous mudstone samples from the Manba unit contains Hsuum sp. (Fig. 5: 2),
Tricolocapsa sp. and nassellarian gen.et sp. indet. D (Fig. 5: 18).

Locality 04 : From this locality, located at upper course of the Yunoki-gawa
(Figs. 1 and 2), are found abundant radiolarian remains. Mudstone associated
with greenstone clasts contains the following species of Hsuum sp. (Fig. 5: 3),
Stichocapsa sp. (Fig. 5: 10), S. (?) sp. (Fig. 5: 13), Syringocapsa sp. (Fig. 5: 15),
and nassellarian gen. et sp. indet. B and C (Fig. 5: 12 and 14).

Locality 05 : This is along a forest road, west of Ootabu-toge pass, Yoshida-
machi, Saitama Prefecture, where is developed dark grey to black mudstone
inlcuding vari-sized clasts or blocks of greenstone, limestone and chert. Such
lithology is characteristic of the Manba unit. (Figs. 1 and 3). Tricolocapsa (?) sp.
(Fig. 5: 22) with poorly preserved radiolarians unavailable for age determination
is found from the mudstone matrix of this site.

Fig. 3. Simplified route map showing the sample localities of radiolarans near Ootabu-toge
pass, Yoshida-machi, Saitama Prefecture. Is: limestone. Other abbreviations are same
as those in Fig. 2.
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Fig. 4. Simplified route map showing a sample locality of radiolarians at Urushigi along
the Isama-gawa river, Yoshida-machi, Saitama Prefecture. Abbreviations are same as

those in Figs. 1 and 2.

Locality 06: This is south of Ootabu-toge pass and constituent rocks are
similar to those of locality 06 (Figs. 1 and 3). Rather large blocks of greenstone
and chert are embedded in mudstone matirix. The dark grey or black mudstone
contains Tricolocapsa sp. and other poor-preserved radiolarians (Fig. 5: 20).

Fig. 5. Scanning electron micrographs of Jurassic radiolarians from the Manba unit of the
northern Chichibu belt, Kanto mountains. 1: Hsuum sp. from Loc. 02; 2: H. sp. from
Loc. 03; 3: H. sp. from Loc. 04; 4: nassellarian gen. et sp. indet. A from Loc. 01; 5: H.
sp. from Loc. 02; 6: H. sp. from Loc. 09; 7: Canoptum (?) sp. from Loc. 02; 8:
Stichocapsa sp. from Loc. 01; 9: St. sp. from Loc. 02; 10: St. sp. from Loc. 04; 11: St.
sp. from Loc. 02; 12: nassellarian gen. et sp. indet. B from Loc. 04; 13: St. (?) sp. from
Loc. 04; 14: nassellarian gen. et sp. indet. C from Loc. 04; 15: Syringocapsa sp. from
Loc. 04; 16: Protunuma (?) sp. from Loc. 09; 17 and 18: nassellarian gen. et sp. indet.
D from Loc. 03; 19: Sethocapsa sp. from Loc. 08; 20: Tricolocapsa sp. from Loc. 06; 21:
T. (?) sp. from Loc. 07; 22: T. (?) sp. from Loc. 05. Scale bar is 100 pm for all figures.
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Fig. 5.
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Locality 07: This location is north of Urushigi, along a tributary of
Isama-gawa river, Yoshida-machi, Saitama Prefecture (Fig. 1). The Manba unit
consists largely of mudstone with subordinate sandstone, including several lime-
stone blocks (Fig. 4). From the mudstone matrix are found Tricolocapsa (?) sp.
(Fig. 5: 21) and other nassellarians which are paleontologically unidentified.

Locality 08: This is located at Nanpoh-zawa, along the Hinozawa-gawa
river, Minano-machi, Saitama Prefecture (Fig. 1). Rock association of the
Manba unit of this site is similar to those of other localities, in particular including
greenstone and limestone clasts and/or blocks. Mudstone as a matrix of them
contains Sethocapsa sp. with other nassellarians (Fig. 5: 19).

Locality 09: This is near the locality 08, along the Hinozawa-gawa river,
and is in similar geologic and tectonic situation with other localities (Fig. 1).
Such radiolarians as Hsuum sp., Protunuma (?) sp. and other unidentified
nassellarians are found from dark grey to black mudstone of the unit (Fig. 5: 6
and 16).

Concluding Remarks

Analysis of radiolarians from the Manba unit of the northern Chichibu belt,
Kanto mountains, central Japan yields the following results:

1) Jurassic radiolarians such as Hsuum sp., Canoptum (?) sp., Stichocapsa
sp., Syringocapsa sp., Protunuma (?) sp., Sethocapsa sp., Tricolocapsa sp., and
other nassellarians are found from the Manba unit, which had been considered to
be late Carboniferous to Triassic strata.

2) Co-occurrence of Canoptum (?) sp. and other Jurassic radiolarians
indicates that the Manba unit includes Early Jurassic sediments in part, because
occurrence of the genus Canoptum is known exclusively from the Late Triassic to
Early Jurassic.

3) The paleontologic evidence mentioned above supports that the Manba
unit can be correlated with other geotectonic units in the northern Chichibu belt
such as the Kazahaya-toge and partly Kamiyoshida units reported by Iijima et al.
(1993, 1994).

4) Such informations newly obtained from the Manba unit lead us to
conclude that the formation of those units as subduction-accretion complex
including melangé commenced during the Early Jurassic.
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