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Omae Complex. The Early Jurassic Yonagu Complex consists of mudstone with blocks of chert, basaltic rocks and 
limestone. The Nitao Complex and the Momigi Complex are the chert-clastic complexes. The Nitao Complex is composed 
of the Triassic to middle Middle Jurassic chert-clastic sequences and the Momigi Complex is composed of the Triassic to 
uppermost Middle Jurassic ones. Between these two chert-clastic complexes, the Upper Jurassic Miyazono Formation is 
distributed. This formation, which overlies the Momigi Complex without remarkable time-gap, is subdivided into three 
members: Kurekogawa Mudstone Member, Nakamichidani Sandstone Member and Kamiarachi Mudstone Member in 
ascending order. The upper part of the Omae Complex is composed of the middle Late Jurassic mudstone with blocks 
and slabs of chert, limestone and basaltic rocks. The lower part of this complex is composed mainly of the Upper Triassic 
huge limestone bodies. Early Cretaceous radiolarians occur in the mudstone of the lower part.

Stratigraphic setting, total thickness and sedimentary facies of the Miyazono Formation indicate that the main part of 
this formation was deposited in the trench-slope basin. In addition, properties of the Upper Jurassic shelf-type limestone 
bearing strata in the Southern Chichibu Terrane are quite similar to those of the Miyazono Formation. Probably, most 
of the Upper Jurassic shelf-type limestone bearing strata are the trench-slope basin deposits. Along the subduction zone 
in the eastern margin of Asia, presumably several trench-slope basins were formed simultaneously and extensively in 
early Late Jurassic time.
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五木・五家荘地域の地質概要
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western Kyushu (referred from Murata, 1992). Locality of the Itsuki-Gokanosho area is shown by bold square. Localities of the Kumagawa 
area, Tomochi District and the Shiibamura Discrict are also shown.
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Fig. 2. Geologic map and cross sections of the Itsuki-Gokanosho area. Sectioned routes and fossil localities are shown on this map.

80

82

70

65

67

60

50

70

58

87

75

55

85
80

70

86

70

58

80

86

85

85

80

65

78

77

82

81

76
70

75

72

74

87

73

71

61

75

70

52

50

44

48

54

65

48

73

73

74

87

79

75

71

49

76

87

86

85

85

80

58

50

55

55

66

58

80

72

7687

80

87

77

64

50

76

86

82

84

68

75

72

70
76

72

72
45

65

70

76

85

65

65

50

68

60

71

81

80

80

72

60

78

74
85

70

0 m

1500

1000

500

0 m

1500

1000

500

C D

A B

130 53 E

32 32 N

130 56 E

32 30 N

32 26 N

32 28 N

32 24 N

130 50 E

Toji

Miyazono

Kureko

Shiibaru

Mt. Yatsuharudake

Mt. Kozumiiwa

Mt. Kamifukune

Mt. Hiraishi

Mt.
 Hoguchi-
  dake

Mt. Shiragadake

Mt. Kunimi

Sanbongi-Pass

Sasagoshi-Pass

Kobetsu-Pass

Hi
ra
sa
wa
ts
u 
Va
l.

Itaki RiV.

Kobaru River

Kawabe
   River

Kureko River

Nakamichi ValleyHirano Val.

Yo
ko
te
 V
al
le
y

Kur
its

uru
 Va

l.

Shimokajiwara Riv.

Kake
hash

i Va
l.

Tsuzurase

Mt. Kanudo

Kamiarachi

MYZ-02

MMG-08

MMG-07
MMG-06

MMG-05

MMG-04
MMG-03

CT-33

OME-01

OME-05

TM
TM

TM

TM

CT-23

CT-21
CT-22

CT-20

NTO-05NTO-06

NTO-07

NTO-04

CT-18

CT-19

NTO-01

NTO-02

CT-6

CP-3

NTO-03

MMG-02

OME-03

MYZ-01

MMG-01

CT-16

MYZ-03

MYZ-04

OME-04

CT-14
CT-15

CT-34

CT-35

OME-02

KUM-01
Quaternary pyroclastic deposit

conglomerate
sandstone
mudstone of coherent strata

chert limestone
basaltic rocks

serpentinite granite

sandstone and mudstone
in Shimanto Terrane

weakly metamorphosed rocks
schist

muddy matrix of
block in matrix body

Legend

amphibolite

XYZ-00 : fossil locality
: fault
: dip & strike of bedding

x : route of column
: cross sectionZY

A

B

C

D

YNG

GKS

HMZ
KUM

HMZ

HAK
MTK

HSD

MMG

OME-u

OME-l

YNG

NTO

NTO

MMG

MMG

OME-l

OME-u

OM
E-l

OM
E-u

MYZ

MYZ

MMG

MMG

NTO

NTO

NTO

YNG

GKSHMZ

HMZ

KUM

Butsuzo Tectonic Line

Butsuzo Tectonic Line

Shiragadake Fault

HAK

Shiragadake  Fault

Fig.3

Fig.4

a

b

c

d e

f

g

h

2 km

Kurosegawa Terrane
   GKS: Gokanosho Metamorphic Rocks
   HAK:Haki Green Schist
   HSD: Hirasawatsudani Formation
   MTK: Matsukuma Formation
   KUM: Kuma Formation

HMZ: Hashirimizu Complex

Southern Chichibu Terrane
   YNG: Yonagu Complex
   NTO: Nitao Complex
   MMG: Momigi Complex
   OME-u: upper part of Omae Complex
   OME-l: lower part of Omae Complex
   MYZ: Miyazono Formation

Kurekogawa Mudstone Member
Nakamichidani Sandstone Member
Kamiarachi Mudstone Member



378

1 km
N65<W

N15 20<E

N65<W
500 m

N15 25<W

N31<E 39<NE

5 km
WNW-ESE

NNW-SSE NNE-SSW

WNW-ESE
60<

２．地層・岩石・コンプレックスの分布

Fig. 1B
1964

2005

187.1 4.0 Ma 182.3 3.9 Ma
170.2 3.7 170.0 3.6 161.2 3.4

149.2 3.2 Ma K-Ar
1996

182 9 149 7 144 7 Ma K-Ar
2005

2 2.5 
km

2005

2.6km

1987

2005

3.4 km

1987

3

1

2.8 km



 

379

1987

17

1987

2007

2005 3.6 
km

1953

ENE-WSW

2007

1987

秩父累帯南帯の地質体区分

１．与奈久コンプレックス (Yonagu Complex)
　命名： 20 km

Fig. 1 1964

1996

1996

2005

1996 2005

Salvador 1994

　模式地： 1996

　コンプレックスの厚さ：

2000 m

2300 m
　上限・下限：

1100 m

30 50 cm
N83<E 80<N

10 m



380

cm

　岩相：

m 10 m
600 m

200 m 1.5 km

10 m
150 m

170 m
 km

230 m
1.5 km

20 m

　時代：

２．仁田尾コンプレックス（Nitao Complex）
　命名： 2005

Fig. 1

　模式地： 2005

　コンプレックスの厚さ：

2500 m
　上限・下限：

80 cm 1 m
N65<E 77<N

　岩相：

1989

Kimura and Hori, 1993

1500 m

100

500 m 100 150 m

600 m 200 300 m

1000 m

370 m



 

381

mm cm

cm
mm

cm

10 cm 2 m

　時代：

Aalenian
Bajocian

Aalenian
Aalenian Bajocian

３．樅木コンプレックス（Momigi Complex）
　命名： 1996

2005

1996 2005 10

2300m

600 m

1/4
　模式地：

2005

　コンプレックスの厚さ：

550 630 m
上限・下限：

m
N55<E 70<NW 1996

30<

20 40<
　岩相：

220m

3 4

mm cm

1 cm
mm cm



382

m

10 cm 2 m

Fig. 3

Fig. 3A
Fig. 3B

1 cm 3 m
Fig. 3C

10 m
2

25 m
Fig. 3D

1 mm 10 m

160 m

1996

2006

時代：

Bajocian
Bajocian Oxfordian

４．宮園層（Miyazono Formation）
　命名：

層厚：

2600 m

　上限・下限：

Fig. 4A

2 km

Fig. 4B

Fig. 5

（１）久連子川泥岩部層

（Kurekogawa Mudstone Member）
　命名：

　模式地：

1 km 2 km

　層厚：

950 m

1200 m
　岩相：

20 m



 

383

Fig. 3. Route map along the Kawabe River and the Kakehashi Valley where the chert-clastic sequence of the Momigi Complex crops out. (A)-
(D): Lithology of the Momigi Complex in this route. Localities of these photos are shown in the route map. (A) Siliceous tuff beds in the 
lower part of this succession. (B) Transitional horizon from siliceous mudstone with siliceous tuff to coarse-grained sandstone in the chert-
clastic sequence. (C) Chert breccia overlies coarse-grained sandstone in the upper part of this succession. (D) Mudstone with thin turbiditic 
lamination in the uppermost part of this succession
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Fig. 4. (A) Boundary between the Momigi Complex and the Miyazono Formation. (B) Close-up view of the boundary. Laminated mudstone of 
the Miyazono Formation covers massive sandstone of the Momigi Complex.
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Fig.5. Lithologic columns and radiolarian zones of the upper part o 
f the Momigi Complex and the Miyazono Formation. Route of 
each column is shown in Fig. 2.
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Fig. 6. Lithology of the Miyazono Formation. (A) Typical mudstone in the Kurekogawa Mudstone Member. Turbiditic sandy lamina and beds 
are seen. (B) Exotic chert blocks in the Kurekogawa Mudstone Member. (C) Thick bedded coarse sandstone of the Nakamichidani Sandstone 
Member. A climbing sack is in the circle. (D) Conglomerate in the upper part of the Nakamichidani Sandstone Member. (E) Pebbles in the 
conglomerates in the upper part of the Nakamichidani Sandstone Member. In this conglomerate, pebbles of chert, seamount-type limestone, 
basaltic lava, mudstone and marl are contained. (F) Typical mudstone of the Kamiarachi Mudstone Member. Thin white-colored tuff beds 
are intercalated in black mudstone.

　時代： Oxfordian
Tithonian

５．尾前コンプレックス（Omae Complex）
　命名： 1996
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Fig. 7. Pebble of the shelf-type limestone. Sandy lamination is 
observed in this limestone pebble.
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Fig. 8. Lithology of the Omae Complex. (A) Typical lithology of basaltic rock in the upper part of the Omae Complex. Elongated lenticular 
limestone clasts are included in the matrix of highly sheared basaltic rock. (B) Close-up view of the lenticular limestone and basaltic 
�������������������������������������������$=�+�;�{	���������������/���������������#�����������|�������#��$������������������}��
����&�=�
Yatsuharudake. (D) Butsuzo Tectonic Line between huge limestone body of the Omae Complex and alternating beds of mudstone and 
sandstone in the Shimanto Terrane. This outcrop is located in the small gully, at 560m southwest of Mt. Kozumiiwa.

　時代：

産出化石と時代

1 1.5 cm 300 600 g
3 5 %
5 7 %

16 24

83 200
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31 7.6 

Fig. 2
Table 1
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01
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M
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02
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M
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03
O

M
E-

04
O

M
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Lithology ms ms ms ms si si c/s si tf ms ch si si si c/s ms si tf si ms ms ms ms ms ms ms ms ch ms
Follicucullus porrectus  Rudenko +
Follicucullus scholasticus  Ormiston and Babcock +
Pseudostylosphaera sp. +
Triassocampe spp. +
Eptingium sp. +
Striatojaponocapsa plicarum  (Yao) + + + + + + + + + + + + + +
Striatojaponocapsa conexa  (Matsuoka) + + + + + + + +
Tricolocapsa tetragona Matsuoka + +
Tricolocapsa undulata  (Heitzer) + + + + + + +
Japonocapsa fusiformis  (Yao) + +
Tricolocapsa sp. M sensu Baumgartner et al. (1995) +
Yaocapsa mastoidea (Yao) +
Kilinora tecta (Matsuoka) +
Kilinora spiralis  (Matsuoka) + +
Stichocapsa robusta  Matsuoka + + + + + +
Stichocapsa convexa  Yao + + + + + + + + + +
Stichocapsa japonica  Yao + + + + + + + +
Stichocapsa naradaniensis  Matsuoka + +
Theocapsomella himedaruma  Aita +
Zhamoidellum ovum  Dumitrica + + + + + + +
Zhamoidellum ventricosum Dumitrica +
Williriedellum dierchei  Suzuki and Gawlick + + + +
Williriedellum carpathicum  Dumitrica + +
Williriedellum (?) marcucciae  Cortese + + + + + + + +
Hiscocapsa robusta  Matsuoka + + + + + +
Hiscocapsa acuta Hull + + +
Tetracapsa spp. + + + + + + + +
Unuma gorda  Hull + + + + +
Unuma  sp. +
Protunuma (?) ochiensis  Matsuoka and Yao +
Protunuma japonicus  Matsuoka and Yao + +
Amphipyndax tsunoensis  Aita +
Hsuum matsuokai  Isozaki and Matsuda + + +
Hsuum aff. matsuokai  Isozaki and Matsuda + + +
Hsuum hisuikyoense  Isozaki and Matsuda + + + +
Hsuum fukazawaense  Sashida + + +
Hsuum maxwelli  Pessagno + + + + + + + + + + + + + + + + + +
Hsuum brevicostatum  (Ozvoldova) + + + + + + + + + + + +
Hsuum  sp. 1 + + + +
Parahsuum spp. + + + + + + + + +
Cinguloturris carpatica Dumitrica + + + + + + + +
Loopus spp. + + + +
Parvicingula dhimenaensis Baumgartner + + + + + + + +
Parvicingula mashitaensis Mizutani + + +
Tethysetta boesii (Parona) +
Archaeodictyomitra rigida Pessagno + +
Archaeodictyomitra  (?) amabilis Aita + +
Stichomitra annibill Kocher sensu Suzuki and Gawlick (2003) + + + + + +
Stichomitra takanoensis Aita +
Eucyrtidiellum unumaense (Yao) + + + + + + + + + + +
Eucyrtidiellum nodosum  Wakita + + +
Eucyrtidiellum ptyctum  (Riedel and Sanfilippo) + + +
Solenotryma ichikawai  Matsuoka and Yao +
Spongocapsula krahsteinensis Suzuki and Gawlick + + + + + +
Spongocapsula  spp. + + + + + +
Dictyomitrella (?) kamoensis Mizutani and Kido + + +
Thanarla pulchra (Squinabol) +
Thanarla  spp. + +
Archicapsa spp. + + + +
Holocryptocanium japonicum Nakaseko and Nishimura +
[Explanation of lithology] ch: chert, c/s: transitional zone between chert and siliceous mudstone, si: siliceous mudstone, ms: mudstone, tf: tuff

Table 1. List of the selected radiolarians from the Itsuki-Gokanosho area.
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1987 2005

Fig. 2

Matsuoka 1995

１．与奈久コンプレックス

　産出化石：

2005 Parahsuum 
ovale Hori and Yao

1996 Parahsuum simplum Yao Trillus 
elkhornensis Pessagno and Blome

Parahsuum simplum Trillus elkhornensis
2002 P. simplum

Hettangian Sinemurian
T. elkhornensis

Pliensbachian
Matsuoka, 1995

1987

CP-3

Ladinian Carnian
CT-6 2005

　時代：

Sinemurian Toarcian

２．仁田尾コンプレックス

　産出化石：

NTO-01 Fig. 
9 Hsuum hisuikyoense Isozaki and Matsuda

Hsuum matsuokai Isozaki and Matsuda
300μm Nassellaria

Laxtorum (?) jurassicum

Aalenian
NTO-02 Fig. 9 Striatojaponocapsa 

p l i c a r u m  ( Ya o ) Ya o c a p s a  m a s t o i d e a  ( Ya o ) , 
Eucyrtidiellum unumaense (Yao)
Striatojaponocapsa plicarum

Bajocian Yao 1979

Tricolocapsa plicarum Yao O’Dogherty 
et al. 2005 Striatojaponocapsa plicarum (Yao)

Striatojaponocapsa synconexa O’Dogherty, Gorican 
and Dumitrica
S. plicarum O’Dogherty et al. 2005

Matsuoka
1983 S. plicarum Tricolocapsa 

plicarum Yao 1979

1987 CT-14 15 18 19 20

21 22 Carnian
2005

Toarcian
NTO-06

Fig. 9 NTO-05 H. hisuikyoense 
Nassellaria

L. (?) jurassicum
Aalenian NTO-04

H. hisuikyoense S. plicarum
S. plicarum

Sashida, 1988 1996 NTO-07

NTO-03 S. plicarum  
Stichocapsa japonica Yao Unuma gorda Hull E. 
unumaense S. plicarum

Bajocian

　時代：

L. (?) 
jurassicum S. plicarum
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Fig. 9. Electron micrographs of selected radiolarians from the Nitao Complex. NTO-01, 02: upper part of the Nitao Complex. NTO-06, 07: lower 
part of the Nitao Complex. 1: Hsuum hisuikyoense Isozaki and Matsuda, 2: Hsuum matsuokai Isozaki and Matsuda, 3: Hsuum fukazawaense 
Sashida, 4: Hsuum aff. matsuokai Isozaki and Matsuda, 5 and 6: Hsuum spp., 7: Archicapsa sp., (1-8: NTO-01); 8: Striatojaponocapsa 
plicarum (Yao), 9: Yaocapsa mastoidea (Yao), 10-12: Tricolocapsa spp., 13: Eucyrtidiellum unumaense (Yao), 14: Hsuum maxwelli 
Pessagno, 15: Hsuum sp. 1, 16: Archicapsa sp., (8-16: NTO-02); 16: Hsuum hisuikyoense Isozaki and Matsuda, 17: Hsuum matsuokai Isozaki 
and Matsuda, 18: Hsuum fukazawaense Sashida, 19: Hsuum aff. matsuokai Isozaki and Matsuda, 20 and 21: Hsuum spp., 22: Eucyrtidiellum 
sp., 23: Archicapsa sp., 24: Stichocapsa sp., (16-24: NTO-06), 25: Striatojaponocapsa plicarum (Yao), 26: Japonocapsa fusiformis (Yao), 
27: Japonocapsa aff. fusiformis (Yao), 28: Williriedellum dierschei Suzuki and Gawlick, 29: Sthichocapsa japonica Yao, 30: Nassellaria gen. 
et indet. 31: Unuma gorda Hull, 32: Nassellaria gen. et indet., 33: Eucyrtidiellum unumaense (Yao), 33: Archaeodictyomitra sp., (25-34: 
NTO-07).

Aalenian Bajocian

Aalenian
L. (?) jurassicum S. plicarum

Aalenian Bajocian
2005

S. plicarum

Toarcian Aalenian
S. plicarum
Bajocian
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Fig.10. Electron micrographs of selected radiolarians from the Momigi Complex. 1: Striatojaponocapsa plicarum (Yao), 2: Stichocapsa japonica 
Yao, 3. Stichocapsa aff. japonica Yao, 4: Williriedellum dierschei Suzuki and Gawlick, 5 and 6: Tricolocapsa spp., 7 and 8: Stichocapsa 
spp., 9: Unuma gorda Hull, 10: Eucyrtidiellum unumaense (Yao), 11: Archaeodictyomitra amabilis Aita, 12: Hsuum maxwelli Pessagno, 
13: Hsuum brevicostatum (Ozvoldova), 14: Hsuum sp. 1, 15: Dictyomitrella (?) kamoensis Mizutani and Kido, 16: Archaeodictyomitra sp., 
17: Spongocapsula sp., 18: Spongocapsula krahsteinensis Suzuki and Gawlick, (1-18: Sample MMG-07); 19: Striatojaponocapsa conexa 
(Matsuoka), 20: Tricolocapsa tetragona Matsuoka, 21: Williriedellum dierschei Suzuki and Gawlick, 22, 23 and 26: Tricolocapsa spp., 24: 
Stichocapsa convexa Yao, 25: Tricolocapsa aff. undulata (Heitzer), 27: Unuma sp., 28: Stichocapsa naradaniensis Matsuoka, 29: Protunuma 
ochiensis Matsuoka, 30 and 31: Hsuum spp., 32: Parvicingula dhimenaensis Baumgartner, 33: Parvicingula sp., 34: Archaeodictyomitra 
sp., 35: Spongocapsula krahsteinensis Suzuki and Gawlick, (19-35: MMG-06); 36: Kilinora spiralis (Matsuoka), 37: Hiscocapsa robusta 
(Matsuoka), 38: Zhamoidellum sp., 39: Hsuum sp., 40: Cinguloturris carpatica Dumitrica, 41: Archaeodictyomitra sp., 42: Parvicingula sp., 
43: Eucyrtis sp. (36-43: MMG-02).

S. conexa
３．樅木コンプレックス

　産出化石：

1987 CT-33

Anisian
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Fig. 11. Electron micrographs of selected radiolarians from the Miyazono Formation. 1: Hsuum maxwelli Pessagno, 2: Hsuum brevicostatum 
(Ozvoldova), 3: Parahsuum sp., 4: Cinguloturris carpatica Dumitrica, 5: Loopus sp., 6: Archaeodictyomitra rigida Pessagno, 7: 
Archaeodictyomitra sp., 8 and 9: Parvicingula spp., 10: Parvicingula dhimenaensis Baumgartner, 11: Stichomitra annibill Kocher sensu 
Suzuki and Gawlick (2003), 12: Eucyrtidiellum ptyctum�+���/�����/�������##�;��>�!�Tricolocapsa undulata (Heitzer), 14: Williriedellum sp., 
15: Williriedellum dierschei Suzuki and Gawlick, 16: Williriedellum (?) marcucciae (Cortese), 17: Striatojaponocapsa conexa (Matsuoka), 
18: Stichocapsa naradaniensis Matsuoka, 19: Zhamoidellum ovum Dumitrica, 20 and 21. Tetracapsa spp., 22: Hiscocapsa acuta Hull, 23: 
Amphipyndax tsunoensis Aita, 24: Syringocapsa sp., 25. Becus sp. (1-25: MYZ-01), 26 and 27: Thanarla spp., 28: Spongocapsula sp., 29: 
Archaeodictyomitra sp., 30: Protunuma japonicus Matsuoka and Yao, 31: Hiscocapsa acuta Hull, 32: Tetracapsa sp., (26-32: MYZ-04).

MMG-03

MMG-07 Fig. 10 MMG-04 S. 
plicarum Sthichocapsa convexa Yao S. plicarum

MMG-06 Fig. 10

MMG-01 Striatojaponocapsa 
conexa (Matsuoka) Tricolocapsa tetragona Matsuoka

S. 
conexa Aita, 
1987 Matsuoka, 1995 1996

MMG-

02 Fig. 10 MMG-08 Kilinora 
spiralis (Matsuoka) Hiscocapsa robusta (Matsuoka)

K. spiralis

Fig. 3
MMG-09 MMG-

10 MMG-11

S. conexa S. plicarum S. conexa
MMG-11

Amphipyndax tsunoensis Aita S. conexa
Aita
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Fig. 12. Electron micrographs of selected radiolarians from the Omae Complex. OME-01 and OME-03 were collected from the upper part 
of the Omae Complex. OME-05 was collected from the lower part of the Omae Complex. 1: Hsuum maxwelli Pessagno, 2: Cinguloturris 
carpatica Dumitrica, 3: Loopus sp., 4: Parvicingula mashitaensis Mizutani, 5: Wrangellium sp., 6: Stichomitra annibill Kocher sensu 
Suzuki and Gawlick (2003), 7: Solenotryma ichikawai Matsuoka and Yao, 8: Archaeodictyomitra sp., 9: Eucyrtidiellum ptyctum (Riedel 
��/�������##�;��>�!�Williriedellum carpathicum Dumitrica, 11: Williriedellum (?) marcucciae (Cortese), 12: Zhamoidellum ovum Dumitrica, 
13 and14: Tetracapsa spp., 15: Hiscocapsa acuta Hull, 16: Stichomitra sp., (1-16: Sample OME-01); 17 and 18: Triassocampe spp., 19, 
20: Pseudostylosphaera spp., 21. Eptingium sp. (17-21: OME-04), 22 and 23: Thanarla pulchra (Squinabol), 24-26: Thanarla spp. 27-
30: Archaeodictyomitra spp., 31: Wrangellium sp., 32: Tethysetta boesii (Parona), 33: Tetracapsa sp., 34: Holocryptocanium japonicum 
Nakaseko and Nishimura, 35: Orbiculiforma sp. (22-35: OME-05).
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６．その他

KUM-
01 Follicucullus

Follicucullus porrectus Rudenko, 
Follicucullus scholasticus Ormiston and Babcock

Kuwahara et al. (1998) 

年代層序

Fig. 13

宮園層の堆積盆と堆積過程

Isozaki et al., 1990

１．宮園層の堆積盆

（１）堆積盆の特定

　

trench-slope break
trench-slope break

1984

Underwood and Backman 1982

Matsuoka and Yao 1990

Kimura 
and Hori 1993

1993
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Davey et al. 1986

Kilinora spiralis

（２）海溝斜面海盆堆積物としての宮園層
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Underwood and Moore 1995
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1980 2000 3000 m
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２．宮園層と南帯の上部ジュラ系含陸棚型石灰岩層

（１）南帯の上部ジュラ系

2004

Yao, 1984

2004

1984 Matsuoka, 1992
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2006
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trench-slope break

（２）上部ジュラ系含陸棚型石灰岩層の基盤
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2004 Matsuoka 1992

（３）上部ジュラ系含陸棚型石灰岩層堆積開始の同時性
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（４）宮園層と南帯の上部ジュラ系含陸棚型石灰岩層

immature basin
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３．宮園層の形成モデル

Fig. 14

　ジュラ紀中世：
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Fig.14: Schematic model of the tectonic and sedimentary evolution of the Miyazono Formation.

trench-slope break

　ジュラ紀新世前期：Oxfordian

Oxfordian Kimmeridgian

immature basin
　ジュラ紀新世中期から後期：Kimmeridgian

Tithonian
mature basin

　ジュラ紀新世末期から白亜紀古世：

out-of-sequence



 

401

Series (Geology), 58, 1-91.
Baumgartner, P.O., O’Dogherty, L., Gorican, S., Jud, R.D., Dumitrica, 

P., Pillevuit, A., Urquhart, E., Matsuoka, A., Danelian, T., Bartolini, 
A., Carter, E.S., De Wever, P., Kito, N., Marcucci, M. and Steiger, T., 
1995, Radiolarian catalogue and systematics of Middle Jurassic to 
Early Cretaceous Tethyan genera and species. Memoires de Geologie 
(Lausanne), 23, 37-685.

1992 100 1 3
Davey, F.J., Hampton, M., Childs, J., Fisher, M.A., Lewis, K., and 

Pettinga, J. R., 1986, Structure of a growing accretionary prism, 
Hikurangi margin, New Zealand. Geology, 14, 663-666.

Gradstein, F.M., Ogg, J.G., and Smith, A.G., Agterberg, F.P., Bleeker, W., 
Cooper, R.A., Davydov, V., Gibbard, P., Hinnov, L.A., House, M.R., 
Lourens, L., Luterbacher, H.P., McArthur, J., Melchin, M.J., Robb, 
L.J., Shergold, J., Villeneuve, M., Wardlaw, B.R., Ali, J., Brinkhuis, 
H., Hilgen, F. J., Hooker, J., Howarth, R.J., Knoll, A.H., Laskar, J., 
&���������=����	�����=?=����������Q=���������=���������=����/������=��
������##���?=��������'��X=������
�������%=Q=�������/���=?=������	����
H., Van Dam, J., van Kolfschoten, T., Veizer, J. and Wilson, D., 2004, 
A Geologic Time Scale 2004. Cambridge University Press, 589pp.

Hori, N., 1999, Latest Jurassic radiolarians from the northeastern part 
of the Torinoko Block, Yamizo Mountains, central Japan. Science 
Reports of the Institute of Geoscience, University of Tsukuba, Section 
B, 20, 47-114.

2002 IGCP458

47-52
2004

no. 13 181-195
2004

no. 13 89-109
2006

18 69-87
2007

113 83-94.
2006

112, 197-209.
Isozaki, Y., Maruyama, S. and Furuoka, F., 1990, Accreted oceanic 

materials in Japan. Tectonophysics, 181, 179-205.
1987

733pp
1953

59 449-468
Kano, A. and Jiju, K., 1995, The Upper Jurassic-Lower Cretaceous 

carbonate-terrigenous succession and the development of a carbnate 
mound in western Shikoku, Japan. Sedimentary Geology, 99, 165-178.

Kimura, K. and Hori, R. S., 1993, Offscraping accretion of Jurassic chert-
clastic complexes in the Mino-Tamba Belt, central Japan. Journal of 
Structual Geology, 15, 145-161.

Kuwahara, K., Yao, A. and Yamakita, S., 1998, Reexamination of Upper 
Permian radiolarian biostratigraphy. Earth Science (Chikyu Kagaku), 
52, 391-404.

1964 5 1
147pp.

Matuoka, A., 1983, Middle and Late Jurassic radiolarian biostratigraphy 

900km

謝辞

引用文献

Aita, Y. and Okada, H., 1986, Radiolarians and calcareous nannofossils 
from the uppermost Jurassic and lower Cretaceous strata of Japan and 
Tethyan regions. Micropaleontology, 32, 97-128.

Aita, Y., 1987, Middle Jurassic to Lower Cretaceous radiolarian 
biostratigraphy of Shikoku with reference to selected sections in 
Lombardy basin and Sicily. Tohoku University Science Report, Second 



402

in the Sakawa and adjacent areas, Shikoku, Southwest Japan. Journal 
of Geosciences, Osaka City University, 26, 1-48.

1984
90 455-477

1986
no. 7 219-223

1989
no. 34 135-144

Matsuoka, A., 1992, Jurassic-Early Cretaceous tectonic evolution of 
the Southern Chichibu terrane, southwest Japan. Paleogeography 
Paleoclimatology Paleoecology, 96, 71-88.

Matsuoka, A., 1995, Jurassic and Lower Cretaceous radiolarian zonation 
���Q�#�����/����������������������=�The Island Arc, 4, 140-153.

Matsuoka, A. and Yao, A., 1990, Southern Chichibu Terrane, In Ichikawa, 
K., Mizutani, S., Hara, I., Hada, S. and Yao, A. eds. Pre-Cretaceous 
Terranes of Japan. IGCP Project No 224: Pre-Jurassic Evolution of 
Eastern Asia, Osaka, 203-216.

Moore, G.F., Billmann, H.G., Hehnussa, P.E. and Karig, D.E., 1980, 
Sedimentology and paleobathymetry of trench-slope deposits, Nias 
Island, Indonesia. Journal of Geology, 88, 161-180.

1992
47-57

1993 P-T -
- 44

471-481
1996

14 45–226.
Nishi, T., 1994, Geology an tectonics of the Sambosan Terrane in eastern 

Kyushu, Southwest Japan –Stratigraphy, sedimentlogical features 
and depositional setting of the Shakumasan Group-. Journal of the 
Geolgical Society of Japan, 100, 199-215.

O’Dogherty, L., Bill, M., Gorican, S., Dumitrica, P. and Masson, H., 
2005, Bathonian radiolarians from an ophiolitic mélange of the Alpine 
Tethys (Gets Nappe, Swiss-French Alps). Micropaleontology, 51, 
425-485.

1996, 
(5 1 ) 133pp.

2005
5 1

218pp.
Salvador, A. 1994, International Stratigraphic Guide: A Guide to 

Stratigraphic Classification, Terminology, and Procedure, 2nd 

Edition. International Union of Geological Sciences and The 
Geological Society of America, 214pp.

Sashida, K., 1988, Lower Jurassic multisegmented Nassellaria from 
the Itsukaichi area, western part of Tokyo Prefecture, central Japan. 
Science Report, Institute of Geoscience, the University of Tsukuba, 9, 
1-27.

Suzuki, H. and Gawlick, H.-J., 2003, Biostratigraphie und Taxonomie der 
��/����������	��/�����������/��������/���X����?���	�/����/�����/���
������ +%��/���������
��#�����������	��|$���/�	�;=�Mitteilungen 
der Gesellschaft der Geologie und Bergbaustudenten in Österreich, 
46, 137-228.

2004

110 146-157
1980

17–21.
1981
A

no. 3 87-98
Underwood, M.B. and Backman, S.B., 1982, Sedimentary facies 

associations within subduction complexes. In Leggett, J.K. ed. 
Trench-forearc geology. Geological Society of London, Special 
Publication, 10, 537-550.

Underwood, M.B. and Moore, G.F., 1995, Chapter 5. Trenches and 
Trench-Slope Basins. In Busby, C.J. and Ingersoll, R.V. eds, Tectonics 
of Sedimentary Basins��X���
����������������	����������>�R�W>R=

Underwood, M.B., Taira, A., Moore, G.F., Wilson, M., Hirano, S., 
*	��	�������=�=�����	�����Q=���/�|@������>R�����#����/�����������
party, 2003, Sedimentary and tectonic evolution of a trench-slope 
basin in the Nankai subduction zone of southwest Japan. Journal of 
Sedimentary Research, 73, 589-602.

Yao, A., 1979, Radiolarian fauna from the Mino Belt in the Northern Part 
of the Inuyama Area, Central Japan, Part II: Nassellaria 1. Journal of 
Geosciences, Osaka City University, 22, 21-72.

Yao, A., 1984, Subdivision of the Mesozoic complex in Kii-Yura area, 
Southwest Japan and its bearing on the Mesozoic basin development 
in the Southern Chichibu Terrane. Journal of Geosciences, Osaka City 
University, 27, 41-103.

Zyabrev, S. and Matsuoka, A., 1998, Late Jurassic (Tithonian) 
radiolarians from a clastic unit of the Khabarovsk complex (Russian 
Far East): Significance for subduction accretion timing and terrane 
correlation. The Island Arc, 8, 30-37.



 

403

Sample Latitude Longitude
KUM-01 32< 32' 08"N 130< 52' 23"E
NTO-01 32< 28' 18"N 130< 50' 36"E
NTO-02 32< 28' 16"N 130< 50' 42"E
NTO-03 32< 28' 53"N 130< 52' 41"E
NTO-04 32< 27' 24"N 130< 50' 23"E
NTO-05 32< 26' 22"N 130< 48' 56"E
NTO-06 32< 26' 19"N 130< 49' 00"E
NTO-07 32< 26' 11"N 130< 48' 58"E
MMG-01 32< 27' 59"N 130< 54' 20"E
MMG-02 32< 26' 24"N 130< 53' 31"E
MMG-03 32< 24' 46"N 130< 49' 56"E
MMG-04 32< 24' 46"N 130< 49' 56"E
MMG-05 32< 25' 09"N 130< 49' 44"E
MMG-06 32< 24' 45"N 130< 48' 42"E
MMG-07 32< 24' 46"N 130< 48' 39"E
MMG-08 32< 24' 45"N 130< 48' 31"E
MMG-09 32< 24' 40"N 130< 50' 11"E
MMG-10 32< 24' 40"N 130< 50' 11"E
MMG-11 32< 24' 40"N 130< 50' 10"E
MMG-12 32< 24' 45"N 130< 49' 56"E
MYZ-01 32< 26' 45"N 130< 53' 25"E
MYZ-02 32< 25' 23"N 130< 49' 00"E
MYZ-03 32< 28' 34"N 130< 53' 34"E
MYZ-04 32< 29' 27"N 130< 55' 30"E
OME-01 32< 24' 41"N 130< 50' 26"E
OME-02 32< 24' 40"N 130< 50' 32"E
OME-03 32< 26' 24"N 130< 54' 02"E
OME-04 32< 28' 50"N 130< 55' 55"E
OME-05 32< 23' 59"N 130< 51' 01"E

Appendix: Localities (latitude and longitude) of the samples.



 




