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Carbouiferous to ~n~rassfic (especlanly PermiaE~) ra~fio~arfiaEls 

recovereal froEm tHle CHnugokn~ regioEl (a review) 

Takahito NAKA* and Hiroaki ISHIGA* 

(Rec_eived September 5 , 1987) 

Abundant reports dealing with radiolarians and conodonts fro:n the Carbonife_rous to 

Jurassic formations of the Akiyoshi-Nishiki Belt, Maizuru Belt, Kamigori Belt, Ultra-Tamba 

Belt, Sangun metamorphic belt, Nagato tectonic zone and Jurassic terranes in the Chugoku 

region of the Inner Zone of Southwest Japan are listed in this pap'er. Permian radiolarian 

localities are shown on a geologrcal map of this reglon, and specific names, assemblage names 

ages and lithofacies are summarized. The Permian radiolarian biostratigraphy and geologic 

setting of each terrane are briefly discussed 

Imtroductfiom 

Recently, radiolarians and conodonts have been reported from various localities in 

Carbonife_rous to Jurassic rocks of the Chugoku region , Southwest Japan. Their 

discovery has produced drastic changes in the understanding of the age , stratigraphy and 

tectonic significance of these rocks. Many students who have interests in the stratigra-

phy and tectonostratigraphic analysis of the terranes of Southwest Japan , need basic 

data concerning the micro-fossils, including localities, specific names, assemblage names 

and the lithology of fossil-bearing beds . Although reports dealing with radiolarians and 

conodonts are abundant, they have often appeared only in abstracts of the meeting of 

the societies (or in some cases of meetings of a branch of the societies). ~)escriptions 

are insufficiently detailed for complete understanding of the studies and of'cen it is 

difficult to obtain the abstracts . 

This paper provides so far as possible the opportunity to obtain information from 

reports on radiolarians and conodonts from the Chugoku region that appeared up until 

April, 1987 
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Reports om PerEmiam Radiolariams amd Tectomostratigrap~nic 

~)ivisiom im the CFuugoku Regiom 

Permian radiolarian localities and tectonostratigraphic division based on WATANABE 

et al. (1987), are showrl in Fig. I . Triassic and Jurassic shallow marine facies are not 

shown in this figure . Where specific name of radiolarians given in the original text were 

wrong, correct or revised names derived from later observations are given. 

Reports dealing with Carboniferous to Jurassic radiolarians and conodonts and 

localsities, assemblages, and specific contents are discussed and listed for each terrane 

On the basis of radiolarian biostratigraphy, the terranes of the Chugoku region can 

be divided into two geologic units , namely, a Permian=Triassic composite terrane and a 

Jurasslc olistostromal terrane . On the basis of geological evolution and lithofacies, the 

Permran-Trrasslc composrte terrane is subdivided into three belts , the Akiyoshi-Nishik-.i 

Belt, the Maizuru Belt and the Ultra-Tamba Belt. A brief outline of their geology is 

given below. 

A. Aktyoshfi-Nis~Efiki Bellt (Figs. 2, 3) 

Two contrasting lithofacies can be recognized in the Akiyoshi-Nishiki Belt , namely , 

a calcareous (limestone) facies and a non-calcareous (chert-acidic tuff-mudstone-

sandstone) facies. In areas of the former facies, such as the Akiyoshi area, many 

biostratigraphic studies have been made on the basis of fusulinids and other microfossils 

(OKIMURA, 1966; HASE et al. , 1974; OTA, 1977 etc.). Within the area of the latter 

facies, results of radiolarian biostratigraphy have appeared only recently (MIYAKE, 1985 ; 

UcHIYAMA et al. , 1986; NAKA et al. , 1986) . The Nishiki Group (typical of the non-

calcareous facies) shows an upward coarsening ~equence (NAKA et al., 1986; NAKA, 

1987) . It should be emphasized that Permian formations in the Akiyoshi-Nishiki Belt 

show uniform sequential changes from pelagic materials (mainly from the P~･eudoalbail-

lp..lla globosa to the Follicucullus monacanthus Assemblage-zone) to terrigenous mate-

rials. Concerning the characteristic lithology, acidic tuffs are common in the Middle 

Permian radiolarian zones (Fig. 13). Olistostrome units containing greenstone, Iime-

stone and chert blocks occur in the upper Middle to Upper Permian (KANMERA and 

NrsHI, 1983; MIYAKE, 1985; UcHrrAMA et al., 1986; NAKA, 1987) 

The calcareous facies of the nearly identical sequences in the Akiyoshi, Atetsu , 

Taishaku , and Katsuyama areas are lithologically very similar. The Akiyoshi Lime-

tones Group , which is composed of a reef complex of early Carboniferous to late Middle 

Permran age, overlies greenstones belonging to the alkalic rock series (HASE and 

NISHIMURA, 1979). Twenty one fusulinacean zones have been discriminated within the 



　 0
ω ㎝ Z

t
蔓 ． ［

p

9

ご N ．
＼

㌔

脅
噸 一 。

む ω 。

　 　 　 　 　 　 臼
Z N

、 騨

一 。 瀦

一 寮 。

o 
~:

o~
 

¥  
¥  

¥  
¥  

　 　 　 　 　 洩 、 馬 炉

　 　 　 心 ＼

Z N お

　 　 、 ω O 　 　 　 ～ ～

市
　 　 　 　 　 　 　 　 ～

　 　 　 　 　 O　 　 　 　 　 　 　 　 　 ～　 　 　 　 　 　 　 　 　 　 t　 　 　 　 　 　 　 ｛　 　 　 　 　 　 　 1

　 　 　 　 　 ＾　 　 　 　 　 　 　 　 ～　 　 　 　 　 　 　 　 　 　 皆　 　 　 　 　 　 　 ～ ～

・ 　 　 　 ♂ 　 　 、

　 　 　 　 ＆

　 　 　 　 　 ○

　 　 　 　 　 　 　 這

　 　 　 　 　 　 　 、 グ ∵

　 　 、 ’　 　 、

　 　 ＼ 　 一 …

　 　 　 　 … …

　 　 　 ≡ 　 　 　 　 、 、

　 　 　 　 　 　 　 、 、　 　 　 　 ’ ‘ 、 λ

一 ◎ 　 　 　 　 　 〃

　 　 　 三
夢 類 蟹　 　 　 　 　 　 　 ○ 湶 い

　 　 　 　 o 　 　 　 　 －

　 　 　 　 　 ■ 　 　 － － 　 一

　 ～ ～ 帖 り ～ ） ＞ 一 心 一

㍑ 〈 レ バ こ ｛ ～ 　 　 　 三

瞭 3 ＼
み 　 、

　 　 　 　 駕。 ＼

　 　 　 　 　 　 　 　 ム δ

　 　 ＼

㌔

ω
ク

ト
● 　 　 　 　 　 、

　 　 　 、

　 　 ＼

　 　 、

　 、

、

　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 7 Z N

　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 1 ～ 虜 一 、

　 　 　 　 　 　 　 　 ～ 　 　 ～ 裏 ≧ 一 一 州 ． 一 ＼ ． 　 。

　 　 　 ㌣

　 　 　 　 　 　 　 o　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 o　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 －　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 ‘ ・ ． ’ ・　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 、　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 1 1 心 り　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 －　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 ○ ■ ・ ． ． 4　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 、　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 、 心 ／　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 ●　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 ●　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 、 、　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 ■

　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 、　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 ■　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 、 、　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 、　 　 　 　 　 　 　 　 　 　 　 　 　 　 、

　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 へ　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 ω ～ 、 、 　 、　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 ’　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 、　 　 　 　 　 　 　 　 　 　 　 　 　 　 、　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 ’　 　 　 　 　 　 　 　 　 心 一　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 ≡　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 、

　 　 　 　 　 　 　 　 　 　 ～ ～ ． 　 　 ジ ど 　 　 、 州 榊 榊 一 、 9 ＼ ・ 　 　 ＼　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 、　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 、

逮 燦 蜥 榊 鱗 箏 蝋 、 劉 　 弧 一 、 、 、 一

　 　 　 　 　 　 　 　 　 　 　 “ － 　 　 、

　 　 　 　 　 　 　 　 　 “ δ 、 い o O ． 鶉

　 　 　 　 　 　 　 　 　 　 ～ こ ・ 。 ． 、 眈 　 　 　 心 、 心 o ・ 　 ． 、 　 、 1 1 　 、 ． ，

　 　 　 レ 　 　 悶 ＼ ＼ ⑨ 　 　 　 　 　 　 　 筍

〃 軌 恥 、 　 　 　 、 ザ 　 　 心 。、 　 λ 　 ． 　 　 　 　 　 　 　 δ 。 　 晃 σ

　 　 　 　 　 　 書 、 、 ＼ ＼ 口 ． 。 、 タ … ・ ・

暮 撚 江 ＼ ＼ ガ 込

w 々 諦 一 。 ミ　 　 　 　 0 　 　 　 　 　 　 〃　 　 　 　 　 　 ■

　 　 　 　 　 　 　 　 v

一 3 ．

○
　 菰

　 ω ①

9
ε

　 　 　 　 　 　 　 鋼 魏

　 　 　 　 　 　 　 、 、 4 軍

… 　 　 、 ∂ 　 ／ 　 d

　 　 ’ 1 　 　 　 琶

◎ 　 　 　 　 ． － エ マ O ω J 一 ヨ 0

1 1 ’ 　 　 　 　 　 　 　 0

　 　 　 　 　 　 　 　 　 　 　 　 、

、 、 、 、 　 　 　 ～

　 　 　 、

三 　 　 φ 　 　 　 　 　 酒

－

s 田
、

　 　 陰 ＼　 　 I 　 I ■ 、

も ふ

　 　 、 ・

＼ ・ 封

e

　 　 ○ ω

　 　 　 ε ．

’ ・ “ ． “ ．

　 　 　 N

　
　
　
　
　
一

　
　
　
　
　
一

　
　
　
　
≡

　
　

　
；

　
　

≡
　
≡

≡

多 珍． ． 　 ．

塞
w
g
1

’ 1

一 。 ヨ

0 φ

o O 蜆 ◎

、 ぐ ｝ 、 箏 〕 ／ 〃
、 0

一 〇 〇 ス ∋

一 £

… 一
一 ≡

≡ 一
≡ 一

一 一 一 一

　 一 一
　 ≡

O

心 リ 一
　

　
　

　
　

　
＾

　
　

　
　

　
一

　
　

　
口

　
　

＾
　

一
一 　
　
　
　
　
　
　
・

　
　
　
　
　
　
．

　
　
　
　
　
≡

　
　

　
≡

　
　
≡

　
≡

≡

~~
C 

J
~
~
 
O 

~ 
-e

 
oO
 

O ω ◎ π ◎

　 0

も

②

じ

伽

o

ρ ミ 狂 ・

　 　 　 ○

　 　 　 　 　 魁

　 　 　 4

0 ψ ］ l O ① 『 Φ O ρ 帆

艘 O 忘 ω 　 　 1 l 」

　 　 　 　 　 　 巾 ψ H Φ O N O ↑ 0 　 h O h 昌 ψ け ↑ O 箏 1

　 　 　 　 　 　 ＞ 〆 ↑ K O O ・ プ ↑ 占 オ プ ↑ 斤 ↑ σ Φ 岸

2 9 、 ・ 肖 8 冨 ε 。 。 」

h ψ O ↑ ① ω

へ

O O ψ 箏 り ζ 箏 冒 Φ け ρ 冒 O H ℃ プ ↑ O － O Φ ］ ー け

　 　 　 　 　 巾 ρ ］ 1 Φ O N O ↑ O 　 h O 『 目 ψ け ↑ O 箏 1

　 　 　 　 　 　 　 ●　 　 　 　 　 匡 ρ ］ 1 N 目 『 ε 　 － U Φ ］ ■ け

■ 。 、 け － 三 ・ 象

　 　 　 　 　 Ω ρ σ σ H O ↑ O 　 H O O 〆 C n I

　 　 　 　 　 K ρ プ ■ 箏 O O り プ ↑ O H ↑ け ↑ O O O ヨ り H Φ ×

l>
0 ■ O O ① ］ 1 μ け μ Φ u o 　 O ｛ 　 巾 Φ 「 目 － ω づ

言 竃 け 々 O 胃 げ 9 ｝ 雪 O 富 一

h ψ α ↑ O 崖 〔 ↑ ψ 目 h O ω ω ↑ ↑ ω

冒 ・ 、 茎 葦 、 一

冒 旨 － ・ O H ↑ ω け O m w け 〔 O 自 ① ■ 箏 ↑ け

葭 ① ・ 」 ． O 、 。 一 。 ① 。 一 。 昌 、 o 。 ｛ 芽 、 勺 、 。 ． O 。 、 一 。 、 、 、 。 。 斥 、 。 ＝ ま 9 轟 鼻 ； 遇 昌 ・ 5 ・ 姜 芽 ・ 弓 ① 昌 一 竃 （ 彗 ま ・ 冒 9 ま 昌 箒 H ◎ 旦 冨 ま 一 室 竃 穿 ω 豪 臼 H 巴 邑 婁 ＆ ．

姜 、 、 、 一 。 、 一 。 目 、 竃 三 印 ① ・ 、 一 。 。 、 。 一 。 目 一 。 ・ 。 。 、 一 員 麦 彗 婁 一 月 昌 一 量 － 冒 葦 墨 二 員 ・ き 四 婁 ． ＞ 一 茎 ◎ 事 冨 ぎ 目 茅 茎 室 。 蚕

旨 與 。 。 、 、 、 一 目 － 。 、 、 、 、 一 。 。 － 、 一 。 吻 一 。 。 目 、 ・ 書 、 、 ① 一 § 曇 g § § 奉 o ； 2 § ω ぎ 彗 警 目 2 昌 σ ◎ F



Carboniferous to Jurassic (especiahy Permian) radiolarians 155 

FoSsils 
○
乞

Ref erences Areas C
 
R
 

P
 
R
 

T
 
R
 

J
 
R
 

C
 
C
 

P
 
C
 

T
 
C
 

Remarks 

l
 I o & Koike (1965) Aki oshi 

e
)
 Limestone 

2
 Koike (1967) Atetsu 

e
)
 

ll 

3
 I O (1973) Akiyoshi G

 
!l 

4
 lgo (1974) Akiyoshi o

 
l
l
 

5
 Sano et al (1983)** Akiyoshi o

 
6
 

Is02:aki (1983)** Taishaku o
 

7
 Naka & Muikaichi Research Group (1984f Nishiki 

e
)
 

8
 rJlshlmura & Isozaki (1984)** Nishiki o 
9
 Naka et al. (1984)** Muikaichi e 

l O Okada (1984)** oga ~
 

e
 

o
 

ll Mi ake (1984)** Katsu ama e 
12 Isozaki (1984)** Taishaku o

 
13 Watase et al. (1985)** Muikaichi 6) 

14 Kanmera & Sano (1985)** Akiyoshi & Oga o
 

15 Nishimura et al. (1985)** Nishiki 
e
l
 

8
 

16 Naka & Ishiga (1985)** l¥Jishiki & Muikaichi 
e
)
 

7,9 
17 Miyake (1985)* Katsuyama e

 
ll 

18 Oho et al. (1985)* Taishaku o
 

o
 

Chert 
19 Sada et al. (1985)* Ta i shaku o

 o 18 

20 Fukutomi & Isozakl (1986)** Tsuwano e
 

21 Goto, N . ( 1 986 ) ** Ta i shaku o 
22 Naka (1986)** Nishiki o 
23 Uchiyama et al . (1986) Akiyoshi o

 
14 

24 Ishiga et al. (1986) Muikaichi o 13 

25 Naka et al. (1986)* Muikaichi e 
~
)
 

26 Hi9ashimoto et al. (1986)* Hongo e
 

27 Kanrnera & Sano (1986) Akiyoshi o 
28 Naka (1987)** Nishik~i o

 
22 

29 Fukutomi (1987)** Tsuwano o
 

20 

* in Japanese with English abstract cR: carboniferous radiolaria. PR3 Permian radiolaria 
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TC: Triassic conodont 

Frg 2 LISt Of reports on Carbonife..rous tO Jutassic radiolarian and conodont foSSils from the AkiyOShi-

Nishiki B elt . Remarks : Numbers refer to other data sources included in the report 

Akiyoshi Limestone Group (OTA, 1977). It is infe"rred that the group accumulated on 

the basaltic pedestal of an isolated oceanic seamount which was widely encircled by 

coeval deep-sea pelagic sediments including bedded chert (KANMERA and NIsHI, 1983) 

Bedded chert of Early to Middle Pemian age , showing the contemporaneous heteroto-

pic facies to the Akiyoshi Lixnestone Group , is distributed around the group and was 

overlain by volcaniclastic materials (UcHIYAMA et al. , 1986) 

B. Maizwrw Eellt (Figs. 4, 5) 

The Maizuru Belt consists of the Permian Maizuru Group , Triassic overlapping 

sediments , and the Late Paleozoic Yakuno ophiolitic complex. The Maizuru Group is 

mainly composed of, in ascending order, greenstone , mudstone , and alternating beds of 

mudstone and sandstone with intecalations of conglomerate . Although the change 
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Fig. 3. 

( ): Locallty uncertaln e: aff 

Permian radiolarian fossils from the Akiyoshi-Nishiki Belt Remarks column shows the number 
of radiolarian occurrences at each locality 

from oceanic basic volcanics to terrigeneous strata is similar to that in the Akiyoshi-

Nishiki Belt, bedded cherts are not present. The lower part of the Maizuru Group, 

which is characterized by greenstones, is regarded as Lower Permian on the basis of 

radiolarians from overlying Inudstone (NISHIMURA and ISHIGA , 1987) 



Carbonife_rous to Jurassic (especially Permian) radiolarians 157 

Fossils 
○
匿

Ref erences Areas C
 
R
 

P
 
R
 

T
 
R
 

J
 
R
 

C
 
C
 

P
 
c
 

T
 
C
 

Remarks 

3
 Ishiga et al. (1983)** Shimomidani & other e e 
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 e 
32 Ishiga & Suzuki (1984) Shimomidani o

 e 30 , 31 

33 Ishiga (1984b) Oeyama o
 

31 
34 Ishiga & Sato (1985)** Numakuma o 
3s Nlshlmura.K. et al. (1985) Yanahara o

 36 Caridroit et al. (1985) Ayabe o 
37 Kurimoto & Kimura (1985)** Ayabe o

 
38 Wakita (1985b)** Karita & Hachil7landani e

 
39 Ta_kuo_ka et al .(1986)** Yanahara o

 
35 

40 Nishimura,K. & Tokuoka (1986)** Yanahara o
 39 

41 Ishiga (19S6d)** Shimomidani o
 

o
 

cD e~ 32 
42 Ishiga~ (1986c)** lchinomiya & Akenobe o

 
43 Nlshlmura . K . ( 1 987 ) ** Yanahara o 40 

Fig . 

in Japanese cR: carboniferous radiolaria, PR: Permian radiolaria 
TR: Triassic radiolaria, JR: Jurassic radiolaria 
cc : carbonlferous conodont, Pc3 permian conodont 
TCs Triasslc conodont 

4. List of reports on Carbonife_rous to Jurassic_ radiolarian and COnodont frJSSils from the Maizuru 

Belt. Remarks: Numbers refer to other data sOurces included in the report 
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Fig. 5. 

( ' : Locahty uncertain ~ : aff. 
Permian radiolarian fossils from the Maizuru Belt. Remarks column shows the number of 

radiolarian occurrences at each locality. (Ps. U-forma should be Ps. u-forma) 
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C. KaEmigori B;elt (Kozwkfi-Tatswmo ~~e~t) (Figs. ~, 12) 

The Kamigori Belt, trending WNW-ESE in Hyogo Prer'e_cture differs from the 

Maizuru Belt in stratigraphy, structure and lithology. This belt was recently subdivided 

into two geotectonic units , the Kozuki unit and the Tatsuno unit , collectively called the 

Kozuki-Tatsuno Belt (see GoTo, 1987) . Recently, the former unit consisting of the 

Kozuki Formation, has been considered the third unit of the Ultra-Tamba Belt (ISHIGA, 

1987) , and the latter unit composed of the Tatsuno Group , as the same as the Maizuru 

Group . The Tatsuno unit is regarded as an isolated part of the Mai!;~uru Nappe 

Radiolarian study has been attempted in the Kozuki unit (see PILLAI and ISHIGA , 1987) 

~
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46 
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Ref erences 

Goto & Hori ( 1985 ) ** 

Ishiga (1986a) 

Otoh (1987)** 
Pillai (1987) 
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Kouzuki 
Kouzuki 
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Remarks 

Fig . 

in Japanese cR3 carboniferous radiolaria, pR: Permian radiolaria 
TR: Trlasslc radiolaria, JR: Jurassic radiolaria 
cc: carboniferous conodont, Pc : permian conodont 
Tc3 Trlassic conodont 

6. List of reports on Carboniferous to Jurassic radiolarian and conOdont fossils from the Kamigori 

Belt. Remarks: Numbers refer tO Other data sOurces included in the report 

(Kouzuki refe"rs to Kozuki as used in the text) 

E). Ultra-Tamnba E;ellt (Ffigs. 7, 8) 

The Ultra-Tamba Belt is a tectonic uni~ lying between the Maizuru Belt and the 

Tamba Belt. It consists of three tectonically separated units: UT I , UT 2 and UT 3 

FOsSils
．
O
呂

References Areas
C
R
P
R
T
R
J
R
C
C
P
C
T
C

Remarks

30 I・higa　e亡aL（1983）糾 Akaguri－saki ㊧

48 Caridroit　＆　De　Wever　（1984）去素＊ Sayo ㊥

49 De　Wever　＆　Caridroit　（1984）☆☆☆ Sayo ㊥

50 工shiga（1985） Akaguri－saki＆Oi ㊧ 48

36 Caridroit　e亡a1。（1985） A　abe ㊧

37 Kurimoto　＆　Kimura　（1985）表素 Fukuchiyama ㊥

51 K肚imoto（1986）糾 Fukuchiyama ㊧ 37
45 Ishiga（1986a） Ayabe＆others ㊧ 30，48序49．50．51

52 An’yoji　e亡a1。（1987）糾 Shimamoto ㊥

53 Musashino　e亡　∂1。　（1987）☆妥 Ayabe＆Aogaki ㊧

** CRs Carboniferous radiolaria, PR: Permlan radlolarla in Japanese 

*** TR: Triassic radiolaria. JRs Jurassic radlolarla in French with English abstract 
Cc3 Carboniferous conodont, Pc 3 permian conodont 
Tc: Triassic conodont 

Fig. 7. List of repOrts on Carbonife_rous to Jurassic radiolarian and conodont fOSSils from the Ultra-

Tamba Belt. Remarks: Numbers refe+r to other data soutces included in the report 
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Fig. 8. Permian radiolanan fossils from the Ultra-Tamba Belt. Remarks column shows the number of 

radiolarian occurrences at each locality. 

(Kozuki unit) , in tectonically ascending order. UT 2 consists of bedded siliceous rocks , 

pelitlc rocks and olistostromes in ascending order, which is similar to the lithologic 

sequence of the Akiyoshi-Nishiki Belt. The Late Permian F. bipartitus-F. charveti 

Assemblage that occurs in the Ultra-Tamba Belt is diff:.e_rent from the radiolarian 

assemblage in bedded chert of the same age in the Taniba Belt (ISHIGA, 1985, 1986a, 

1987; CARIDRorr et al., 1985) 

The 

E. Samgum mneta~norpinic bellt (.Figs. 9, 10) 

"Sangun metamorphic belt" includes three geologic units , recently called the 

o
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Ref erences 

Takeshita et al. 1986 ** 
Takeshita et al. (1987)** 
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Remarks 

54 

** in Japanese CRs Carboniferous radiolaria, pR: Permian radio_laria 
TRs Trlasslc radlolaria, JR3 Jurasslc radiolaria 
ccs Carboniferous conodont, Pc: permlan conodont 
Tcs Triassic conodont 

Fig. 9. List Of reports on Carboniferous to Jurassic radiolarian and conodont fossils from the Sangun 

metamorphic belt. Remarks: Numbers refer to other data sources included in the report 
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** in 

Fig . 10. 

Japanese CR: carbonlferous radlolaria. PR: Permian radiolaria 
TR: Triasslc radlolarla, JR: Jurassic radiolaria 
cc 3 carboniferous conodont, PC: Permian conodont 
Tc: Triassic conodont 

List of repOrts on Carboniferous tO Jutasslc radiolarian and conodont fossils frOm the Nagato 

Tectonic ZOne . Remarks: Numbe_rs refp"r to other data soutces included in the report 

Sangun Terrane (s.s.), the Chizu Terrane (Jurassic Terrane) and the Suou Terrane 

(Permian Terrane) (HAYASAKA et al. , 1987). The Chizu Terrane, which includes the 

Hatto and Chizu Formations , yielded Jurassic radiolarians , while the Suou Terrane 

yielded Permian Follicucullus? sp. (TAKESHITA et al., 1986). The Sangun Terrane is 

regarded as the eastern extension of the Nagato tectonic zone mentioned below 
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Remarks 

57 Toyohara (1974a)** Kuga e) 

58 Toyohara (1974b)** Yoshiwa e
 

59 Toyohara (1976a)* Kuga o
 o 57 

6() Toyohara (1976b)** l'Jichihara e 
61 Murakami (1976)** Nichihara o 
62 To ohara (1977) Ku a, Tsu ama & other o o 57 . 58 e 59 . 60 
63 Tanaka (1980)* Nichihara o 
64 Hara et al. (1980)** Wakasa o

 
65 Tsusansyo-Shigenenerugicho (1981 )** Kuga o o 
66 Hayasaka & Hara (1981)** Vi!sakasa o

 64 
67 Isozaki & Matsuda (1982)** l~Jichihara o 
68 Hayasaka & Hara (1982)** Nichihara.Kuga & other o

 
69 Hayasaka et al. (1983a)** Nichihara & Ku a o

 67 68 
70 Ha asaka et al. (1983b)** Nlchlhara Ku a & Wakas 

o
 

69 

71 G et al. 1984 ** North of Hime ' i o
 

72 Takata & Isozaki (1985)** Kuga o
 

15 Nishimura et al . (1985)** Kuga o
 72 

73 Tateishi (1985)** Knga o 
74 Wakita (1985a)** Kuga o o 
20 Fukutotni & Isozaki (1986)** Tsuwano o o 
26 Higashimoto et al. (1986)* Kuga o

 
e
 

62,65 70 
75 Takata & Isozaki (1986)** Kuqa o

 72 

76 Hayasaka (1986)** Wakasa e
 

o
 e 

77 GotO (1986)* Tatsuno o 
78 Yogoro et al (1986)** Wakasa o

 
el o

 
79 Ishiga & Kusu (1986)* Yamasaki o 
80 Takata (1987)** Ku g a o

 o o e
 

o
 

75 

Fig. 

In 
In 

11. 

Japanese with Engllsh abstract cR: carboniferous radiolaria, PR: Permian radiolarla 
Japanese TR: Triassic radiolaria, JR: Jutasslc radlolarla 

CC: Carboniferous conodont, pc3 permian conodont 
TC: Triassic conodont 

List of reportS On Carboniferous tO Jurassic radiOlarian and cOnodont fossils IfrOm the Jurassic 

OlistOStromal unit. Remarks: Numbers refer tO Other data sources included in the report 
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F. Nagato Tectomic Zome (Figs. 109 12) 

The Nagato tectonic zone consists mamly of serpentmite , metamorphic rocks and 

Carbonife_rous to Permian sedimentary rocks . They are distributed in a narrow zone in 

Yamaguchi Prefe_cture . This belt has been regarded as the western extension of the 

Hida-gaien Belt and recently as a part of the Sangun Terrane (s,s.). Carboniferous to 

Early Permian radiolarians have been reported (IsozAKI, 1983) 

G. JurassEc offistostroEmal uHIEt (Fngs 11 12) 

This unit consists of Jurassic olistostromes such as those comprising the Tamba 

Group, in which masses of bedded chert, greenstone and sandstone occur imbedded 

Jurassic mudstone. Many radiolarian investigations have been done in this zone, 

especially descriptions of Permian radiolarians from the bedded chert masses (see 

ISHIGA, 1987) 

These biostratigraphic data are compiled and correlation of the Permian strati-

graphic columns for the non-calcareous facies in each terrane (belt) are shown in Fig. 13 

after WATANABE et al. (1987) 
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12. Permian radiolarian fossils from the Kamigori Belt, Sangun metamorphic belt, Nagato tectonic 

zone and Jurassic olistostromal unit. Remarks column shows the number of radiolarian 

occurrences at each locality. (Ps. U-forma should be Ps. u-forma. Kouzuki refe_rs tO Kozuki as 

used in the text) . 
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Abbreviations : sandstone and conglomerate acidic tuff 
Ns Neoalbaillella ol : ol i stostrome 

~] Fg Follicucullus l s: I imestone shale and mudstone chert 
Ps Pseudoalbaillella F: fault 
As Albaillella U : uncon formi ty 

siliceous shale ~I basic volcanics 
Permian stratigraphic columns for the non-calcareous facies after WATANABE et al. (1987) 

(originally T. NAKA compiled) 
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