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   The Sawando Complex is a Jurassic subduction-accretion complex in the eastern Mino Terrane, central Japan. This 
complex is characterized by tectonic piles of chert-clastics sequences (CCS) repeated by faults nearly parallel to bedding 
plane. In this study, radiolarian fossils were biostratigraphically investigated in the CCS and tectonics was discussed. 
The CCS are composed of pelagic siliceous claystone and chert, hemipelagic tuffaceous and siliceous mudstones and 
�������	

������������������������������������������������������������������������
��������������
���������������
can be interpreted as a chert-arrival age in the trench (CAT) in subduction. The result of the radiolarian biostratigraphical 
study of the section in the Kaida area, Nagano Prefecture, indicated that CAT is middle Middle Jurassic and that the 
sedimentation in the trench continued to early Late Jurassic time. According to the results of this study and of previous 
biostratigraphical studies, CAT becomes younger from the structural higher to lower part of the accretionary complex. 
The southward younging tendency of CAT shows that the complex was formed through continuous migration and 
subduction of the oceanic plate in Jurassic time.

はじめに

1999 2004

Otsuka
1988 2003 2004

1984 1985



508

1984 1985

Hori and Otsuka 1989

2004 2005MS

2003

地質の概要

１．美濃帯東部の地質

7

����� ��� ���
�	��� ���
�����
� ��� ��� ���� �������� ����� ��������� ������
� ������!������"�� ��������� ���� ������ ���
previous biostratigraphical studies. (1): Hori and Otsuka (1989), (2): Takayasu (2005MS), (3): Shuto and 
Otsuka (2004). ISTL: Itoigawa Shizuoka Tectonic Line, MTL: Median Tectonic Line.
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Fig.1

２．化石産出地点周辺の岩相分布

Fig.2
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Fig. 2. Lithologic map and cross section of the study area.
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Fig. 3. Route map of the section and sample points.
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Sample No.(SH) 01 02 03 04 06 07 08 09 10 12 13 14 15 16 17 19 21 24 29
                                                                 Lithofacies 
 Rad.species
Amphypindax  sp. � �

Archaeodictyomitra  sp. � � � � � � � � � �

m.s m.sm.ss.ms.ms.ms.ms.ms.mch. ch. ch. ch. ch. m.sch. ch. ch. t.s.

y p
Archicapsa pachyderma (Tan) � � � � � � � � �

Archicapsa  sp. � � � � � � � �

Cinguloturris carpatica   Dumitrica � �

Cinguloturris  sp. �

Cyrtocapsa (?) kisoensis  Yao �

Dictyomitrella  sp. � � � � � � �

Eucyrtidiellum nodosum   Wakita �

Eucyrtidiellum ptyctum (Riedel & Sanfilippo) �

Eucyrtidiellum unumaense dentatum Baumgartner �Eucyrtidiellum unumaense dentatum Baumgartner �

Eucyrtidiellum unumaense pustulatum   Baumgartner � � �

Eucyrtidiellum unumaense unumaense (Yao) � � � �

Eucyrtidiellum  sp. � � � � � � � � �

Gongylothorax  sp. � � �

Hexasaturnalis hexagonus (Yao) �

Hiscocapsa japonica (Yao) � � �

Hiscocapsa robusta (Matsuoka) � �

Holocryptocanium  sp. �yp p
Hsuum matsuokai   Isozaki & Matsuda �

Hsuum  sp. � � � � � � � � � � � � � �

Japonocapsa fusiformis (Yao) � �

Japonocapsa  aff. fusiformis (Yao) sensu Matsuoka � � �

Kilinora spiralis (Matsuoka) gr. � � �

Kilinora tecta (Matsuoka) �

Laxtorum (?) hichisoense   Isozaki & Matsuda �

Pantanellium  sp. � �

Parahsuum sp � � � � � � � � � � �Parahsuum  sp. � � � � � � � � � � �

Praezhamoidellum convexa (Yao) �

Protunuma (?) ochiensis   Matsuoka �

Protunuma turbo   Matsuoka �

Protunuma  sp. � � � � � � � �

Pseudoeucyrtis firmus  Hull group �

Pseudoristola nova  Yang and Wang �

Sethocapsa  sp. � � � � � � � � � � �

Spongocapsula (?) sp. � � �Spongocapsula (?) sp.
Stichocapsa sp. � � � � � � � � � � �

Striatojaponocapsa conexa (Matsuoka) � � �

Striatojaponocapsa plicarum (Yao) � � � � � �

Striatojaponocapsa  sp. � � � � � � � � � � � � � � �

Tethysetta dhimenaensis dhimenaensis (Baumgartner) � �

Tetysetta  sp. � � � � � � � � � �

Tranhsuum hisuikyoense (Isozaki & Matsuda) � � �

Tranhsuum medium  Takemura �

Tranhsuum sp � � � � � � �Tranhsuum  sp. � � � � � � �

Trillus  sp. � � �

Unuma echinatus   Ichikawa & Yao � �

Unuma latusicostatus (Aita) �

Unuma typicus   Yao �

Unuma  sp. � � � � � � � � �

Williriedellum marcucciae  Cortese �

Williriedellum  sp. � � � �

Yaocapsa mastoidea (Yao) �Yaocapsa mastoidea (Yao)
Zhamoidellum funatoense (Aita) � � �

Zhamoidellum  sp. � �

 Abbreviation of lithofacies are as follows.  ch. : chert,  t.s. : tuffaceous siltstone,  s.m. : siliceous mudstone,  m.s. : mudstone

Table 1. List of obtained radiolarian species.
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Table 1
Plate 1 5

Matsuoka 1995

Archicapsa pachyderma 
(Tan) Japonocapsa fusiformis (Yao) 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 )
Striatojaponocapsa conexa (Matsuoka) Eucyrtidiellum 
unumaense (Yao) Eucyrtidiellum ptyctum (Riedel 
& Sanfilippo) Kilinora tecta (Matsuoka) Kilinora 
spiralis group (Matsuoka)

Matsuoka 1995

Trillus elkhornensis Laxtorum (?) jurassicum
Striatojaponocapsa plicarum Striatojaponocapsa 

conexa Kilinora spiralis

Matsuoka 1995

A. pachyderma T. elkhornensis S. plicarum
S. plicarum S. plicarum S. 

conexa SH09

A. pachyderma S. plicarum
Pl. 1, 	gs. 1-5 S. plicarum

S. 
plicarum

SH10

S. plicarum

Fig. 4. Lithologic column and stratigraphic distribution of selected radiolarian species of the section.
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E. unumaense A. pachyderma
S. plicarum

Y. mastoidea 1.5 m
SH14 SH13

A. pachyderma
SH14

S. plicarum

S. plicarum
Bajocian

Matsuoka 1995

S. conexa S. conexa
S. plicarum

Matsuoka 1995

S. conexa K. spiralis
S. conexa K. spiralis

K. spiralis group
K. spiralis

SH19 Matsuoka
1995 S. conexa K. spiralis

S. plicarum SH19

K. spiralis
SH24 SH29 K. spiralis

Cinguloturris carpatica Dumitrica
K. spiralis

Fig. 5
S. conexa

考察

1985 Hori and Otsuka 1989

Hori 
and Otsuka 1989

Fig. 5. Ages of the whole section and uppermost part of chert based on radiolarian species. Radiolarian zones and stratigraphic distribution 
�����
�����������
�����������������������"��#�$$%'��*+�	����������������������/����;+�
����������������������/����<*+��=�
������

>�	����
����������������/����@+��������������	���Q
����������������������/����V�+�Parahsuum simplum Zone, Te: Trillus elkhornensis Zone, Lj: 
Laxtorum (?) jurassicum Zone, Sp: Striatojaponocapsa plicarum Zone, Sc: Striatojaponocapsa conexa Zone, Ks: Kilinora spiralis Zone, 
Hm: Hsuum maxwelli Zone, Lp: Loopus primitivus Zone.
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1985

Kilinora spiralis group

K. spiralis
Cinguloturris carpatica

1996 1999 2001

2004

2004 2003

Fig. 6. Stratigraphic ranges of sections biostratigraphically investigated in eastern Mino Terrane. Locations of sections are shown in Fig.1. (1): 
Hori and Otsuka (1989), (2): Takayasu (2005MS), (3): Shuto and Otsuka (2004).
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Explanation of plates

Plate 1

SEM-micrographs of radiolarians from chert(SH01 - SH09).

1–4. Archicapsa pachyderma (Tan)

(1-2: SH04, 3: SH06, 4: SH09)

5. Striatojaponocapsa plicarum (Yao)

(SH09)

6, 7. Protunuma sp.

(SH04)

8. Tricolocapsa sp.

(SH07)

9. Eucyrtidiellum sp.

(SH03)

10. Spongocapsula (?) sp.

(SH01)

11. Dictyomitrella sp.

(SH04)

12. Archaeodictyomitra sp.

(SH06)

13–15. Parahsuum sp.

(13: SH01, 14: SH04, 15: SH05)

16. Tranhsuum hisuikyoense (Isozaki & Matsuda)

(SH07)

17, 18. Hsuum sp.

(17: SH06, 18: SH07)

19. Laxtorum (?) hichisoense Isozaki & Matsuda

(SH03)

20. Hsuum sp.

(SH09)

21. Parahsuum sp.

(SH01)

22. Trillus sp.

(SH03)

23. Hexasaturnalis hexagonus (Yao)

(SH01)

Plate 2

SEM-micrographs of radiolarians from tuffaceous siltstone 

(SH10) and siliceous mudstone (SH12-17).

1–4. Archicapsa pachyderma (Tan)

(1-2: SH10, 3-4: SH12)

5–9. Striatojaponocapsa plicarum (Yao)

(5: SH12, 6: SH13, 7-9: SH14)

10. Japonocapsa fusiformis (Yao)

(SH12)
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11, 12. Japonocapsa sp. aff. J. fusiformis (Yao) sensu Matsuoka

(11: SH15, 12: SH17)

13, 14. Striatojaponocapsa sp.

(13: SH10, 14: SH15)

15. Zhamoidellum sp.

(SH16)

16, 17. Protunuma sp.

(16: SH12, 17: SH14)

18, 19. Gongylothorax sp.

(SH14)

20. Protunuma sp.

(SH15)

21, 22. Yaocapsa mastoidea (Yao)

(SH14)

23, 24. Cyrtocapsa (?) kisoensis Yao

(SH12)

25, 26. Eucyrtidiellum unumaense (Yao)

(SH10)

27–29. Eucyrtidiellum sp.

(SH16)

Plate 3

SEM-micrographs of radiolarians from siliceous mudstone 

(SH12-17).

1. Unuma echinatus Ichikawa & Yao

(SH16)

2. Unuma latusicostatus (Aita)

(SH14)

3. Unuma typicus Yao

(SH14)

4. Unuma sp.

(SH12)

5, 6. Sethocapsa sp.

(5: SH12, 6: SH14)

7. Praezhamoidellum convexa (Yao)

(SH14)

8, 9. Hiscocapsa japonica (Yao)

(8: SH12, 9: SH14)

10, 11. Dictyomitrella sp.

(10: SH12, 11: SH14)

12–14. Sethocapsa sp.

(SH12)

15, 16. Parahsuum sp.

(SH16)

17, 18. Tranhsuum sp.

(17: SH14, 18: SH16)

19. Archaeodictyomitra sp.

(SH16)

20. Hsuum matsuokai Isozaki & Matsuda

(SH12)

21. Hsuum sp.

(SH12)

22. Tranhsuum sp.

(SH12)

23. Tranhsuum medium Takemura

(SH12)

24. Tranhsuum hisuikyoense (Isozaki & Matsuda)

(SH12)

Plate 4

SEM-micrographs of radiolarians from mudstone

 (SH19, 24, 29).

1, 2. Striatojaponocapsa plicarum (Yao)

(SH19)

3–7. Striatojaponocapsa conexa (Matsuoka)

(3-5: SH24, 6, 7: SH29)

8, 9. Striatojaponocapsa sp.

(8: SH24, 9: SH29)

10. Williriedellum marcucciae Cortese

(SH29)

11. Williriedellum sp.

(SH24)

12–14. Eucyrtidiellum unumaense pustulatum Baumgartner

(12: SH24, 13-14: SH29)

15, 16. Eucyrtidiellum ptyctum���������	�
��������

(SH24)
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17, 18. Eucyrtidiellum nodosum Wakita

(17-18: SH29)

19–23. Kilinora spiralis group (Matsuoka)

(19-20: SH19, 21: SH24, 22-23: SH29)

24. Kilinora tecta (Matsuoka)

(SH19)

25. Protunuma turbo Matsuoka

(SH29)

26, 27. Protunuma sp.

(26: SH19, 27: SH24)

28, 29. Unuma sp.

(SH29)

Plate 5

SEM-micrographs of radiolarians from mudstone (SH19,24,29).

1, 2. Hiscocapsa robusta (Matsuoka)

(SH19)

3, 4. Gongylothorax sp.

(SH29)

5, 6. Zhamoidellum funatoensis (Aita)

(5: SH19, 6: SH24)

7. Zhamoidellum sp.

(SH29)

8, 9. Pseudoristola nova Yang and Wang

(SH29)

10, 11. Tranhsuum sp.

(10: SH19, 11: SH24)

12. Dictyomitrella sp.

(SH24)

13, 14. Xitus sp.

(SH24)

15. Tethysetta dhimenaensis dhimenaensis (Baumgartner)

(SH24)

16, 17. Tethysetta sp.

(16: SH24, 17: SH29)

18. Pseudoeucyrtis ����� Hull group

(SH29)

19. Hsuum sp.

(SH29)

20–22. Archaeodictyomitra sp.

(20: SH19, 21: SH24, 22: SH29)

23, 24. Cinguloturris carpatica Dumitrica

(SH29)
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