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Geology and Jurassic Radiolarians from manganese nodules of the
Kanmuriyama—Kanakusadake Area in the Nanjo Massif,

Fukui Prefecture, Central Japan

Isamu HATTORI + Naoki S AKAMOTO

ABSTRACT : The geology of the Kanmuriyama-Kanakusadake area of the Nanjo Massif,
Mino Terrane, Central Japan, is characterized by Early Jurassic olistostrome called the
Kasugano Facies and Jurassic chert-sandstone facies called the Koukura Facies. Field
observation suggests that the Koukura Facies structurally overlies the Kasugano Facies.
Sedimentary rocks of the Koukura Facies are refolded; the fold axis of the older one was
primarily of E-W direction, and the younger axis, of N-S direction. Radiolarian analysis
shows that the depositional ages of chert, red shale, green shale in the Koukura Facies are
Middle Triassic to Early Jurassic, late Early Jurassic and Middle Jurassic, respectively. The
radiolarian age and the distribution and modes of occurrence of sedimentary rocks indicate
extensive post-depositional deformation and re-arrangement of these rocks. Manganese nodules
found in red shale at the west of Mt. Kanmuriyama contain abundant well-preserved late
Early Jurassic radiolarians. By comparing the radiolarians in this site with the radiolarian
biostratigraphy established in the western North America, their age is considered to be
Aalenian. The radiolarians included in manganese nodules of the Sannousan-Higashi,
Sugentan-Minami, Akatani, Tarumigawa, and Kanmuriyama-Nishi sites can be said to cover

the age from the middle to late Early Jurassic.
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Figure 1 :Index map showing the Kanmuriyama—Kanakusadake Area, Nanjo Massif,

Central Japan.
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Figure 4 : Age—distribution of radiolarians from manganese nodules at the Kanmuriyama
—Nishi outcrop of the Nanjo Massif, Central Japan. References (1) Pessagno
et al.(1987), (2) Pessagno & Blome (1980), (3) Pessagno & Whalen (1982),
(4) Isozaki & Matsuda (1985), (5) Matsuoka & Yao (1988), (6) Yeh (1987),
(7) Mizutani & Koike (1982)
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Droltus hecalense
Canoplum
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Parvicingula
Tetralrabs izeensis
Acanthocircus bispinus
Zartus jurassicus

Eucyrtidiellum unumaensis
Acanthocircus hexagonus
Poulpus oculatus

Trillus elkhornensis
Napora triangularis
Protunuma

Quarticella conica
Tricolocapsa (?) fusiformis
Acanthocircus tetraspinus
Archaeodictyomitra

Unuma typicus

Hsuum (?) matsuokai

Unuma echinatus

Laxtorum (?) jurassicum
Laxtorum (?) hichisoense
Napora pyramidalis
Lupherium officerense
Hsuum fukazawaense

Cyrtocapsa (?) kisoensis
Hsuum hisuikyoense
Eucyrtidiel lum quinatum
Triversus japonicus
Pantanellium sincerum
Napora latissima

Quarticella ovalis
Yamatoum spinosum
Pantanellium kungaensis
Canutus izeense
Canutus giganteus
Triversus spinifer
Hsuum primum

Figure 5 : Distribution of radiolarians at the Sannousan-—Higashi, Sugentan—Minami,

Akatani, Tarumigawa, and Kanmuriyama —Nishi sites, Nanjo Massif, Central

Japan. Data source, Hattori (1988b),

Hattori (1989) and this paper.
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Table 1: Distribution of radiolarians from manganese nodules(Mn) at the
Kanmuriyama-nishi site of the Nanjo Massif, Central Japan.

1214201718 192021 2223 24 26 SAMPLE NUMBER
Mn Mn Mn Mn Mn Mn Mn Mn Mn Mn Mn Mn LITHOLOGY
¥ - — % - % - - - - - - Gen. 2, sp. A
* - ¥ % - - - - - - -Gen. 2, sp. B
- - = % k% * - = - Gen. 2, sp. C
- - ok ok k- - — Acanthocircus hexagonus
- - - % - % = - - - - Archaeodictyomitra sp. aff. A. primigena
¥ - - = % - %k - - - - - Archaeodictyomitra spp.
* = ok ko ok ok ok * - o Archicapsa spp.
- - % - - % - - - - — — Bagolum sp. A
- - - - - % - - Bagotum spp.
- ox = - - - - - Canoptum ? sp. A
~ -~ % - % - - - - - - Canutus izeensis
. * ok - 4 - %k - - - - Canulus spp.
¥ - - - = % * - - = Cyrtocapsa ? kisoensis
. -k ok - = - - Cyrtocapsa ? sp. aff. C. 7 kisoensis
* ok k- = = = = Droltus ? spp.
¥ 4+ % - - - - - - Droltus sp. A
- - - - - % - % - - - - Droltus sp. B
- k= ok ok Kk - %k - - - Droltus spp.
¥ - - - - - % - — — — - Drulanta sp. A
* - * ok ok ok K - ok - - Fucyrtidiellum quinatum
- - - - - — - 4 % * - - Eucyrtidiellum sp. aff. E. unumaensis
¥ - — — x % - ok * x - * Fucyrtidiellum unumaensis
¥ - = ok sk K ok *k k x - ok Fucyrtidiellum spp.
* - - ok *k - - % * - - - Gorgansium sp. A
S s % - - - - - - Qorgansium sp. B
i, - - - Gorgansium sp. C
k= ok ok % — - - - Gorgansium spp
-k ox - - - - - Higumastra sp. A
_ - - % - - - - - % Higumastra sp. B
. - - o Higumaslra spp.
. -k ok Ak - - Homoeoparonaella sp. A
- - - % x %k * - - - Homoeoparonaella spp.
¥ - - — % % - - - — — - Hsuum hisuikyoense
- *ook ok - - = = Hsuum primum
[ * ok ok ok ok - - Hsuum sp. aff. H. altile
- =k R T Hsuum sp. aff. H. hisuikyoense
e * - ok — Hsuum sp. aff. H. parvulum
- - = k- % - - - Hsuum sp. aff. H. rosebundense
- - - X - - - Hsuum sp. aff. H. takarazawaense
o * * - - - - - Hsuum sp. A
- - - - — % % - - - - - Hsuum sp. B
- - % - % - - - - Hsuum sp. C
£k ok ok ok ok ok ok ko ok * Hsuum spp.
* % - - % - - - - - — Hsuum ? sp. D
- * ok ok ok k - - = > Hsuum ? sp. E
. - % % - - - - - — Hsuum ? sp. F

to be continued



PRI B - RAEM

Table 1 continued

12 1420 17 18 1920 21 22 23 24 26 SAMPLE NUMBER
Mn Mn Mn Mn Mn Mn Mn Mn Mn Mn Mn Mn LITHOLOGY

- - - - Jacus ? sp.
- - - - Jacus spp.
Laxtorum ? hichisoense
- - - = Laxtorum ? jurassicum
- - - - Lupherium officerense
- - - - Lupherium spp.
- - - = Napora latissima
- % - % Napora nipponica
- Napora parva
- - - Napora pyramidalis
- - - Napora sp. A
Napora spp.
- - - Pachyoncus sp. A
- Pachyoncus spp
- Pantanellium sincerum
- - - Pantanellium sp. A
- Pantanel lium sp. B
- - - Pantanellium spp.
- - - Paronaella spp.
- - Parvifavus sp. aff. P. minoenstis
Parvifavus ? sp. A
- Parvifavus ? spp.
- - Perispyridium spp.
* Poulpus levium
- Poulpus oculatus
- - - - Poulpus spp.
- - - - Praeconocaryomma spp.
- Protoperispyridium sp. aff. P. gujohachimanense
- - - - Protoperispyridium sp. A
- - - Protoperispyridium sp. B
* Protoperispyridium spp.
- - - = Protunuma ? sp. aff. P. paulsmithi
- - - - Quarticella ovalis
- - - - Quarticella sp. aff. Q. conica
- - Quarticella sp. aff. Q. dura
¥ - - - - = Quarticella spinosa
Quarticella spp.
- - - - - - Ristola spp.
- Stichocapsa sp. A
* Stichocapsa sp. B
* Stichocapsa sp. C
*

*
|
I
|
|
|

|
|
|
|

|
% | % | % %
|
*
|
|

% % |
¥ 1 % ¥ X ¥ x |

¥ % 1 % |
|

1
[
[ N
[ A
| |
| |

|

|
¥ % ¥ | ¥ | % ¥ X | * |

¥ *
I *
x|

|
I
|

¥ 1 * * ¥
|
|
% 1 % | % | ¥ ¥ ¥ | ¥ ¥ ¥ ¥ | * |
*
% *
% |
% % * |
|
|
|

|
I
ox o*
* |
|
|

% % |
|
|
% ¥ % | % | ¥
|
|
|

|

|

|
[
[ N S |

|
|
|
I
I
|
|
|

[ % ¥ % ¥ ¥ X% X ¥ ¥ ¥ X% | ¥ | ¥ % ¥ ¥ | ¥ |
|
% 1 % % |
*
|
|

|
|
I ¥ 1 ¥ ¥ ¥ % X % % | ¥ ¥ ¥ ¥ ¥ ¥ ¥ *
*
*
I
|
|
|

Stichocapsa spp.
Tetraditryma sp. aff. T. pseudopena
- Tetratrabs spp.

[ I S S B |
[ R N |

[ N |

E I S I R R B |
* ¥ ¥ |

E R S |
[ S S

[ R

* ¥ X | ¥ |

to be continued
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continued

12 14 29 17 18 19 20 21
Mn Mn Mn Mn Mn

Mn

Mn Mn

Mn

Mn

22 2324 26

SAMPLE NUMBER
LITHOLOGY

% 1 % % ¥ | %

I *

|

¥ % 1 % ¥ % | % ¥ ¥ ¥ ¥ |

*x x|

[

[ R .

* ¥ X |

I ¥ ¥ X% ¥ ¥ X ¥ ¥

% % |

¥ % % | ¥ % ¥ X ¥ ¥ ¥ x |

1

E S S S S S B R R

A B S e R S R T S I o R T T T 2

[ I % * ¥ ¥ x | % % 1 1 % | % ¥ ¥ |

% x | x|

*

[

L% % | % % % ¥ | ¥ ¥ ¥ | ¥ ¥ | ¥ | % |

* *x X |

*

ox x|

I % ¥ % | |

* 1 ox ¥ |

[ S

Tricolocapsa ? sp. aff. T.

?  fusiformis

Tricolocapsa sp. aff. T. plicarum
Tricolocapsa sp. aff. T. rusti

Tricolocapsa spp.
Trillus elkhornensis
Trillus sp.
Trillus sp.
Trillus sp.
Trillus sp.
Trillus sp.
Trillus sp.
Trillus sp.
Trillus sp.
Trillus sp.
Trillus sp.
Trillus sp.
Trillus sp.
Trillus sp.
Trillus spp.
Tritrabs spp.

Triversus japonicus
Triversus spinifer
Triversus spp.

Unuma echinatus

Unuma sp. aff. U. echinatus
Unuma typicus

Unuma spp.

Yamatoum komaniensis
Yamatoum spinosum

Yamatoum spp.

Zartus jurassicus

Zartus sp. A group

CR«HITOQTI@HNUOQW >

aff. T. elknornensis

,41*
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Plate 1
A : Praeconocaryomma sp. aff. P. mamillaria PESSAGNoO (1977) .
10672 (#18), x 375
: Praeconocaryomma spp. U1806 (#19), x 175
. Praeconocaryomma spp. 10713 (#18), x 250
 Perispyridium spp. 10968 (#20), x 375

! Perispyridium spp. U1721 (#18), X 250

W m O 0O 0w

. Protoperispyridium gujohachimanense TAKEMURA (1986) .
10896 (#19), x 175
G : Protoperispyridium sp. aff. P, gujohachimanense TAKEMURA (1986) .
11117 (#26), x 175
H ! Protoperispyridium sp. A. U1896 ( #21), x 175
I : Protoperispyridium sp. B. 10945 ( #19), % 175
J : Protoperispyridium sp. 10883 ( #19), x 250
K : Xwphostylus sp. UI82T (#19), x 175
L : Xiphosphaera sp. 10876 (#19), x 100

M : Xiphosphaera sp. 11194 (#19), x 100
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Plate 1




Plate 2
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. Napora
. Napora
. Napora
. Napora
. Napora

. Napora

MR B - RAEM

: Acanthocircus hexagonus Yao0 (1972) ,

. Jacus sp. UlG46 (#14), x 375

t Jacus sp. UlbSl (#12), X 250
tJacus 7 sp. U1922 (#21), x 250

: Dumitricaella sp. 11270 (#18), x 375
! Rolumbus ? sp. 10710 (#18), x 18

. Hilarisirex sp. 10818 (#19), x 175

parva TAKEMURA (1986) . 10796

pyramidalis BAVMGARTNER (1984) .

10809 (#19),

> Acanthocircus protoformis Yao (1972) . U1784 (#19), x 100

x 100

: Acanthocircus hexagonus Yao(1972) , U1920 (#21), x 75

(#19), x 250

nipponica TAKEMURA (1986) . 10678 (#18),

nipponica TAKEMURA (1986) . U1921 (#18),

latissima TAKEMURA (1986) . 10756 (#18),

triangularis TAKEMURA (1936) .

10759 (#18),

10593 (#17), x 375

X 175

X 250

x 175

X 175
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Plate 2
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Plate 3
A : Napora sp. aff, N, propria YEH (1987). 11179 (#19), x 175
B : Napora sp. A. 10547 (#12), x 375
C @ Napora sp. U897 (#21), x 175
D ! Napora sp. 10640 (#18), x 175
E : Poulpus levium TAKEMURA (1986). 11264 (#18), x 250
F ! Poulpus levium TAKEMURA (1986). U1786 (#19), x 375
G ! Poulpus oculatus DE WEVER (1982) . 11210 (#19), x 250
H : Poulpus oculatus DE WEVER (1982) . 11249 (#19), x 250

—

. Saitoum sp. 10893 (#19), x 250

J ! Pantanellium sincerum PEssagNo & BrLoMe (1980) . U1562 (#12), x 250
K : Gorgansium sp. U1839 (#19), x 250

L : Pantanellium sp.B. Ul763 (#19), X 250

M : Pantanellium sp. aff. P, kungaense PESSAGNO & Brome (1980) .
U169 ( #17), x 375
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Plate 4
A : Pantanellium sp. A. U193l (#21), x 375
B : Trillus elkhornensis PEssAGNO & BromEe (1980). U1848 (#19), X 250
C : Trillus sp, aff. T. elkhornensis PESSAGNO & BromEe (1980).
10677 (#18), X 250
D : Trillus sp U1729 (#18), x 250

E : Trilus sp. B. U1623 (#14), x 250

F : Tridlus sp. B. UL776 (#19), x 250
G : Trillus sp. C. U1569 (#12), x 250
H : Trillus sp. C. UI587T (#12), X 250
I

10855 (#19), x 250

AL
B
B
C
C
} Trillus sp. D. 11170 (#19), x 250
J @ Trillus sp. E
F
G
H

K @ Trillus sp. F. UITIT (#18), X 250
L : Trillus sp. G. U2053 (#23), x 250
M : Trillus sp. 11236 (#19), x 250
N : Trillus sp. 1. 11170 (#19), x 250

— 487
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Plate 4




Plate 5

Mm99 O wo»
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2 Trillus
L Trillus
L Trillus
P Trillus
! Zartus

: Zartus

. Zartus
! Zartus

: Zartus

RE B -RAEH

sp- J. 10779 (#19), x 250
sp- K. U760 (#19), x 250
sp- L. U1864 (#20), x 250
sp- 10775 (#19), x 250
jurassicus PESSAGNO & Brome (1980). 11111 (#26), x 250
sp. aff. Z. dickinsoni PESSAGNO & BLoME (1980).
Ul1631 (#14), x 250
sp. A group. U1930 (#21), x 250
sp- A group. UL766 (#19), x 250

sp- A group. U638 (#14), x 250

: Pachyoncus sp. aff. P. tumidus PESSAGNO & BLoME (1980).

U1713 (#18), x 250

. Pachyoncus sp. A. 10630 (#17), x 250
. Pachyoncus sp. UlT1l (#18), x 250
. Gorgansium sp. A. U1589 (#12), x 250

: Gorgansium sp. B. 10590 (#17), X 250
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Plate 6
A : Gorgansium sp. C. UlT47T (#18), x 250
B @ Gorgansium sp. 11212 (#19), x 250
C : Gorgansium sp. UlT44 (#18), x 250
D : Tetratrabs sp, aff, T izeensis YEH (1987). 10857 (#19), X 100
E @ Tetratrabs sp. 10573 (#17), x 175
F @ Tritrabs sp. 10563 (#12), x 175
G : Tritrabs sp. UlI813 (#19), x 100
H : Angulobracchia sp. A. 11049 (#21), x 100

I : Homoeoparonaella sp. A. 10786 (#19), x 100

—

: Homoeoparonaella sp. Ul845 (#19), X 75
: Homoeoparonaella sp. U1826 (£19), x 100
: Homoeoparonaella sp. 10859 (#19), x 100

: Crucella sp. 10928 (#19), x 100

z 2 o =

! Tetraditryma sp. aff. T. pseudopena BAUMGARTNER (1984).

10700 (#18), X 175
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Plate 6
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Plate 7
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: Tetraditryma sp. 10874 (#19), x 175
. Archaeohagiastrum sp. 10826 (#19), x 175

: Paronaella sp. aff. P. mulleri PEssagNo (1977).

11227 (#19), x 100

: Paronaella sp. 10894 (#19), x 100
. Paronaella sp. 11191 (#19), x 100

: Higumastra sp. aff. H. inflata BAUMGARTNER (1980) .

10782 (#19), x 100

G : Higumastra sp. A. 10903 (#19), x 175

—

o z 2 ©o N

: Higumastra sp- B. 11171 (#19), %100
! Higumastra sp.- ULT67 (#19), x 175

: Triactoma sp. Ul721 (#19), x 100

: Triactoma sp. U1758 (#19), x 100

. Triactoma sp. UL780 (#19), x 100

. Parares sp. 10926 (#19), x 100

! Triactoma ? sp. UlT59 (#19), x 175

: Triactoma sp. UL810 (#19), x 100
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Plate 7
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Plate 8
A : Tricolocapsa sp. aff. T. plicarum Yao (1979). U1835 (#19), x 375

B : Tricolocapsa sp. aff. T. plicarum Yao (1979). U1543 (#08), x 375

C @ Tricolocapsa (?) sp. aff. T. (?) fusiformis Yao (1979).
Ul1582 (#12), x 375

D : Tricolocapsa sp, aff. T. rusti TAN. U2310 (£#09), x 375

E : Tricolocapsa sp. 10813 (#19), x 375

F : Tricolocapsa sp. U890 (#20), x 375

G ' Tricolocapsa sp. 11093 (#22), x 375

H : Tricolocapsa sp. U1785 (#19), x 375

1 : Tricolocapsa sp. Ul844 (£19), x 375

J  Unuma typicus 1CHIKAWA & Yao (1976). U2313 (#10), x 375
K : Unuma typicus IcHIKAWA & Yao (1976). 10660 (#18), X 250
L : Unuma echinatus 1CHIKAWA & YaAo (1976). 11190 (#19), x 250

M ! Unuma echinatus TcHIKAWA & Yao (1976). UI788 (#19), X 250
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Plate 9
A : Unuma echinatus ICHIKAWA & Yao (1976). 11013 (#21), X 175
B : Unuma sp. aff. U, echinatus I1cHIKAWA & Yao (1976).
10542 (#12), x 250
C : Unuma sp- 11229 (#19), x 250
D : Unuma sp. UITiH (#18), x 375
E : Protunuma ? sp.aff. P.? paulsmithi CARTER et al (1983).

U1622 (#08), x 250

F ! Katroma sp. U2335 (%#09), x 375

G : Cornutella sp. 10690 (#18), x 250

H : Gen. sp. indet. U1863 (#20), x 250

I : Eucyrtidiellum unumaensis YAO (1979). U1903 (#21), x 375

J : Eucyrtidiellum unumaensis Y Ao (1979). 10762 (#18), x 375
K : Eucyrtidiellum sp, aff. E. unumaensis Y A0 (1979).
U1924 (#21), x 375
L : Eucyrtidiellum quinatum TAKEMURA (1986). U1665 (#17), X 250

M @ Eucyrtidiellum quinatum TAKEMURA (1986). U2044 ($#23), x 250
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Plate 9
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Plate 10

A : Eucyrtidiellum quinatum TAKEMURA (1986). 10765 (#19), x 250

o8}

 Eucyrtidiellum sp. aff. E. gujoensis TAKEMURA (1986).
U1746 (#18), 375

. Eucyrtidiellum sp. U1740 (#18), x 375

: Eucyrtidiellum sp. U1820 (#19), x 250

! Eucyrtidiellum sp. 11033 (#21), x 375

D m OO0

. Parvifavus sp, aff, P, minoensis TAKEMURA (1986).

10822 (#19), x 250

()

. Parvifavus irregularis TAKEMURA (1986). U1893 (#20), X 375
H : Parvifavus ? sp.- A. U1578 (#12), x 375
1 : Parvifavus ? sp. 10705 (#18), x 250
J : Cyrtocapsa ? kisoensis Yao (1979). U1601 (#12), x 375
K : Cyrtocapsa ? sp. aff. C. ? kisoensis Yao (1979).
U176l (#19), x 375
L : Yamatoum komamiensis TAKEMURA (1986). 10736 (£#18), x 250

M : Yamatoum spmosum TAKEMURA (1986). 10728 (#18), x 175



BHERBERUNEL - €EHEHROBEL V2 7 RKHEAR

Plate 10




BB B RAEH
Plate 11
A Quarticella spinosa TAKEMURA (1986). 10704 (#18), X 175
B ! Quarticella ovalis TAKEMURA (1986). 10721 (#18), X 250
C ! Quarticella sp. aff. Q. conica TAKEMURA (1986).
10703 (#18), x 250
D : Quarticella sp, aff Q. conica TAKEMURA (1986).
U1796 (#19), x 250
E  Quarticella sp, aff, Q. dura TAKEMURA (1986).
Ul1749 (#18), x 175
F ! Quarticella sp, aff. Q. dura TAKEMURA (1986).
10661 (#18), X 250
G : Quarticella sp, aff. Q. levis TAKEMURA (1986).
10815 (#19), x 250
H : Andromeda sp. Ul8%4 (#18), x 100
I : Gen. sp. indet. 10807 (#19), x 375
J : Gen. sp. indet. U604 (#12), 375
K : Ristola sp. 10615 (#17), x 250

L : Ristola sp. U2077 ($#24), x 375
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Plate 12
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FRES 3 - A HEMS

: Parvicingula ? sp. 10806 (#19), x 250

. Triversus japonicus TAKEMURA (1986). 10743 (#18), x 250
! Triversus japonicus TAKEMURA (1986). 10937 (#19), x 250
: Treversus spinifer TAKEMURA (1986). 11330 (#12), x 250

> Triversus ? sp. 11150 (#19), x 250

* Triversus ? sp. 11178 (#19), x 100

. Archaeodictyomitra sp. aff. A primigena PESSAGNO & WHALEN (1982)

U1709 (#18), x 375

! Archaeodictyomitra sp. 11309 (#12), x 375
: Archaeodictyomitra sp. Ulb33 (#08), x 375
: Canutus zeensis PESSAGNO & WHALEN (1982). 10787 (#21), x 175
. Canutus weensis PESSAGNO & WHALEN (1982). 11338 (#21), x 250

. Canutus sp. aff. C. indomitus PESSAGNO & WHALEN (1982).

11043 (#21), x 175
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Plate 13
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. Laxtorum
. Laxtorum
! Laxtorum
! Laxtorum
! Laxtorum
. Laxtorum
. Bagotum

! Bagotum

. Bagotum

. Bagotum

RE B RAEH

. Canutus sp. 11167 (#19), x 250
. Canutus sp. 10891 (#19), x 250

. Canutus sp. U1923 (#21), x 250

?  hichisoense 180zAKI & MATSUDA (1985). 11230 (#19), x 175
?  hichisoense 150ZAKI & MATSUDA (1985). 10939 (#19), x 175
?  hichisoense 1S0ZAKI & MATSUDA (1985). 10910 (#19), x 175
?  jurassicum 1S0zAKI & MATSUDA (1985). 11152 (#19), X 175
?  jurassicum 1s0zZAKI & MATSUDA (1985). 11151 (4#19), x 175
?  jurassicum 180ZAKI & MATSUDA (1985). UI917(#21), x 175

sp- A. 10784 (#19), x 250

sp. aff. B. modestum PESSAGNO & WHALEN(1982).

U2054 (#23), X 250
sp- 11344 (#19), x 375

? sp. B. 10864 (#19), x 250
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Plate 14
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: Gen. sp-
: Gen. sp-
:Gen. 2
:Gen. 2
:Gen. 2
:Gen. 2
! Droltus
: Droltus

: Droltus

: Droltus
: Droltus
: Droltus

: Droltus

MRE B - RAER

P Laxtorum ? sp. A. 10595 (#17), X 250

indet. U1840 (#19), x 250
indet. 10919 (#19), x 250

sp- A. U607 (#12), x 500

os}

Sp- 10550 (#12), x 375
sp. C. U1668 (#17), x 250
sp- D. U653 (#17), x 375
sp- A. 11242 (#19), x 250
sp- B. 11022 (#21), x 250
sp. aff. D_ hecatensis PESSAGNO & WHALEN (1982).
11161 (#19), x 250
sp- UL675 (#17), x 250
sp- U632 (#14), x 375
? sp. 11104 (#16), x 250

? sp- 10618 (#17), x 250
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Plate 15

: Droltus ? sp. 11333 (#18), x 250

: Noritus ? sp. Ulb45 (#08), x 175

: Hsuum hisutkyoense 1S0zZAKI & MATSUDA (1985). Ul1552 (#12), X 175

: Hsuum hisutkyoense 1S0ZAKI & MATSUDA (1985). 10901 (#19), X 175

m O O w o>

: Hsuum hisuikyoense 180ZAKI & MATSUDA (1985). 10920 (#12), x 175

o)

. Hsuum sp, aff. H. hisuitkyoense 180zAKI & MATSUDA (1985).
10909 (#19), x 175

G : Hsuum sp. aff. H, hisuikyoense 1s0ZAKI & MATSUDA (1985).
10941 (#19), x 175

H ! Hsuum sp, aff, H, hisutkyoense 1S0zZAKI & MATSUDA (1985).
U1857 (#20), x 175

I : Hsuum primum TAKEMURA (1986). UI837 (#19), x 175

J * Hsuum primum TAKEMURA (1986). Ul1781 (#19), x 100

K : Hsuum sp. aff. H. parasolense PESSAGNO & WHALEN (1982).
U1779 (#19), x 250

L : Hsuum sp. aff. H. altile Horl & OTSUKA (1989).
U1783 (#19), x 175

M : Hsuum sp, aff. H. altile Horl & OTSUKA (1989).

11214 (#19), x 175
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Plate 16

A : Hsuum sp. aff. H. mirabundum PESSAGNO & WHALEN (1982).
11115 (#26), x 375

B : Hsuum sp. aff. H, fukazawaense SASHIDA (1988).
10810 (#19), x 175

C : Hsuum sp, aff. H rosenbundense PESSAGNO & WHALEN (1982).
U1873 (#20), x 175

D : Hsuum sp, aff, H, rosenbundense PESSAGNO & WHALEN (1982).
11213 (#19), x 175

E ! Hsuum sp, aff, H rosenbundense PESSAGNO & WHALEN (1982).
11160 (#19), x 175

F . Hsuum sp, aff. H. parvulum Yen (1987).
U1838 (#19), x 250

G : Hsuum sp, aff. H parvulum Yru (1987).
U1884 (#20), x 250

H : Hsuum sp. aff. H. parvulum Yrr (1987).
10777 (#19), x 250

I ! Hsuum (?) matsuokai 1S0ZAKI & MATsSUDA (1985). Ul1733(18), x 175

J  Hsuum sp. A. UI65T (#17), x 175

K : Hsuum sp. B. 10838 (#19), X 175

L : Hsuum sp. B. 11234 (£19), x 175

M : Hsuum sp. C. 10871 (#19), x 175
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Plate 17
A @ Hsuum sp. 11224 (#19), x 250
B : Hsuum sp. 10850 (#19), x 250
C ! Hsuum sp. 11346 (#20), x 250
D ! Hsuum sp. 11106 (#26), x 250
E ! Hsuum sp. Ul511 (#08), x 250

* Hsuum ? sp. D. U817 (#19), x 175

P Hsuum ? sp. E. U2087 (#26), X 250

T © T

P Hsuum ? sp. E. 10578 (#17), X 250

—

P Hsuum ? sp. F. U1702 (#18), x 175
J  Conoptum ? sp. 10691 (#18), x 250
K : Drulanta sp. A. U1579 (#12), x 250

L : Combusta ? sp. U645 (#14), X 375
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Plate 18
A
B

C
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RE B RAEH

Lupherium officerense PESSAGNO & WHALEN (1982). U1734 (#18),

: Lupherium officerense PESSAGNO & WHALEN (1982). 10812 (#19),

: Lupherium sp, aff. L. officerense PESSAGNO & WHALEN (1982) .

10725 (#18), x 250

: Lupherium sp. U1909 (#21), x 250
: Lupherium sp. U181 (#20), x 250
: Lupherium sp. ULSTL (#12), X 375
* Luphertum sp. U661 (#17), x 175
: Stichocapsa sp. A. U1591 (#12), x 250
: Stichocapsa sp. B. U2323 (#09), X 375
: Stichocapsa sp.- C. U1518 (#08), x 375

. Gen. sp. indet. 10811 (#19), x 250

L : Archaeospongoprunum sp. 10856 (#19), x 100

X 175

x 250
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Plate 19

A Triassocampe deweveri NAKASEKO & NISHIMURA (1979).
F0186,, from chert at Fujikura—dani, X 250

B : Tricolocapsa sp- S0225, from chert at Gongenyama, X 500

C : “Parahsuum” sp, aff. P, simplum Yao (1982).
S0242 . from chert at the west of Gongenyama, X 250

D : “Parahsuum” sp. 24638, from chert at Koukuratoge, X 175

E : Gen. sp- indet. S0315, from chert at Sobakumata, X 375

F ! Droltus ? sp. aff. Parahsuum kanyoense SASHIDA (1938).
24088, from green shale at the north of Kanmuriyama, X 250

G ! Archaeodictyomitra sp. F1169, from green shale at the north of
Kanmuriyama, X 250

H ! Hsuum sp. F4339, from green shale at the north of Kanmuriyama,
x 375

I : Protunuma fusiformis 1CHIKAWA & Yao (1976). F1192, from green
shale at the north of Kanmuriyama, X 375

J ¢ Protunuma sp. F1188, from green shale atthe north of Kanmuriyama,
x 250

K : Eucyrtidiellum sp. F0629, from dark red shale at the north of
Kanmuriyama, X 375

L : Eucyrtidiellum sp. 23231, from green shale at the west of Kanmuriyama,

x 375
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Plate 19




