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Abstract

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

trench-fill deposits of sandstone and mudstone in ascending order. The age between pelagic and hemipelagic sediments

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.
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Fig. 1. Simplified geological map of the eastern Mino Terrane, central Japan. Asterisks indicate the areas of

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.

~ “inferred fault

508



TrE M - KR f

ra - Y -I'
EE
i
-E_:----.’f
- =" 4 82
b ~ jird
il '2 =
x: 7 A 72
A
1 s “
".j Kaida—h i 0
= . aida—hontani| )| 1
==’—""v section -.n]::_ |}
Gihu '50, Lo
- ’,
/ 1774
/'
Nagann £,1545.3
N
w
wn
N o
w
g
P~
g L

Mishinogawa—hontani R.

I: Quaternary

- Jizotouge volcanic rocks
onglomerate

sandstone

==
Le e e el
]

alternation of
sandstone and mudstone

I:l mudstone

-
I]]]]] chert

oA o
siliceous claystone

siliceous mudstone
and tuffaceous siltstone

/ dip and strike
/ fault
-

” inferred fault
-

L d
>
«*

concealed fault

Fig. 2. Lithologic map and cross section of the study area.
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Table 1. List of obtained radiolarian species.

Sample No.(SH)

02|03]|04]06/07|08]{09]10]12]{13[14]15|16{17|19]21[24|29

Lithofacies
Rad.species

J|ch.|ch.|chJch.[ch.[ch.[ch ]t.s.5.mp.mp.m.mE.mE.mm.sn.sm.sm.s|

Amphypindax_sp.

Archaeodictyomitra sp.

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 pustulatum Baumgartner

Eucyrtidiellum unumaense unumaense (Yao)

Eucyrtidiellum sp.

Gongylothorax _sp.

Hexasaturnalis hexagonus (Yao)

Hiscocapsa japonica (Yao)

Hiscocapsa robusta (Matsuoka)

Holocryptocanium sp.

Hsuum matsuokai |sozaki & 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.

Praezhamoidellum convexa (Yao)

Protunuma (?) ochiensis Matsuoka

Protunuma turbo Matsuoka

Protunuma sp.

Pseudoeucyrtis firmus Hull group

Pseudoristola nova Yang and Wang

Sethocapsa 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.

Trillus sp.

Unuma echinatus Ichikawa & Yao

Unuma latusicostatus (Aita)

Unuma typicus Yao

Unuma sp.

Williriedellum marcucciae Cortese

Williriedellum sp.

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

N53°E, 74°NW (EIKEYIVNE), N48°E, 82°NW (B
Hies) THY, ZIEFEUESERT. /4, HEEEEDP
PHBELRRAJELOMIZIZN | m OFERMFAET
5. ZOXXREEREAIAIX EAIZHA > TIRZIEE
DPF LR85, ILITREIE LIPS TREIWH DT
FRFHA D XD, RATH BN 3B 3 A e
aAHEERS.

MR

R A2 5720, Fy—heEKEY IV N
DEMBEFUE N EHETIIE LT 20 em [HFE, T4
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Fig. 4. Lithologic column and stratigraphic distribution of selected radiolarian species of the section.

ZEREXLZ. Ty —b 9kl (SHO1 ~ SH09), #KEY
VR 230K (SH10 ~ 11), HEEES 6 adkt (SH12 ~
SH17), e 12 a0k (SH18 ~ SH29) ZFRHIL, fh
e Dl ZiAA 7z, TOREIR, 29 3k 19 SR O 4
RE AR B ECADEON . ZOHLDHIR
BLOHE S A DR @Y% Fig4 \TRT. £z, E#EH
U7z LA DV ANE Table 112, FEAMMEHRLAD
ERBE TS HE% Plate 1 ~ 5 1R, iEdfba
DLV VIZDWTIE Matsuoka (1995) (ZfiE>7z.

Z Ol D KA M NS IX, Archicapsa pachyderma
(Tan), Japonocapsa fusiformis (Yao), Striatojaponocapsa
plicarum (Yao), Yaocapsa mastoidea (Yao),
Striatojaponocapsa conexa (Matsuoka), Eucyrtidiellum
unumaense (Yao), Eucyrtidiellum ptyctum (Riedel
& Sanfilippo), Kilinora tecta (Matsuoka), Kilinora
spiralis group (Matsuoka) & & @ i BL B b 45 A% B i U
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7z. Matsuoka (1995) 12k &, I HDHEL R AL A
I&, Trillus elkhornensis &, Laxtorum (?) jurassicum
H#, Striatojaponocapsa plicarum %, Striatojaponocapsa
conexa %7, Kilinora spiralis T2 T H & RO
JORTHD. ZDIEMD, FMULEIYav RRDER
XY 2ok RIS Y a SRR & ENS.
Matsuoka (1995) (Z&d&, FELUABERILAHDD
5 A. pachyderma & T. elkhornensis t5°5 S. plicarum &
B> TREEHL, S. plicarum & S. plicarum #5258,
conexa WIZR>THEML TS, Fy—h LRDOE%E (SH09)
IZBWTIE, A. pachyderma & S. plicarum 23RIREZEE KT
% (PL 1, figs. 1-5). MfEXILAZS AL, S. plicarum
WO N~ H 72 MD, Fr—h EROEHEL S,
plicarum HD FE~HHTHLHEEZAOND.
Fy—hDEEOEKEYIVNE (SH10) MHik, 1H
JEHEIZHA SN TIZBRNEDD S. plicarum & D N ERATE
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= 5
Radioralian zone
[Rad. species Ps Te Lj Sp Sc Ks |[Hm | Lp
Parahsuum simplum e LLETTEE R PR ?
Archicapsa pachyderma < >
Japonocapsa fusiformis -
Striatojaponocapsa plicarum E =€ ?
Yaocapsa mastoidea >
Striatojaponocapsa conexa [ [ >
Eucyrtidiellum unumaense ? ?
Eucyrtidiellum ptvetum <€ >
Kilinora tecta -
Kilinora spiralis group E e—
Gongylothorax sakawaensis -<->

Fig. 5. Ages of the whole section and uppermost part of chert based on radiolarian species. Radiolarian zones and stratigraphic distribution
of selected radiolarians are after Matsuoka (1995). «—: first occurrence biohorizon, —: last occurrence biohorizon, E«—: evolutionally first
appearance biohorizon, ?: uncertain of first/last occurrence biohorizon, Ps: 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.

MOEEH T2 IND E. unumaense D A. pachyderma &£¥
EIEEHT . F£/2, S plicarum i~ ERIZIR>TREH
G5HLIND Y. mastoidea D, Fy¥—h ERNOEEZ 1.5m
A OEERE (SH14) »opEHT 5. X512, SHI3 DA
TOIFEFETORHENSRE L NRDEND A. pachyderma
M3 SH14 LA EDEHETIIEH LR, ZThHDZEIE, Fv—
N EBRAY S, plicarum 0 T~ I I D L0 Sk
AT E LRV,

INHDZLHYIWITHL, Fr—hEEIKEYIVMNED
BESE S, plicarum & NiB~Hiizdh =Y, TOFERIZY 2
Zid A 0 Bajocian TH 3.

HEeaE Moo ik f1b 4711213, Matsuoka (1995)
IZ&oTS. conexa T DIFEEREIND S. conexa 5L DFH
PERINZNZ e, BEEED LRIE S plicarum
HWIZLEFEDREDEEZOLND.

EANLIZIFIEFETOFAENIBE T, Matsuoka (1995)
IZ&>TS. conexa &5 K. spiralis i D K I E TREH
G2LINDS. conexa 'k, K. spiralis THIZDAFEHTDHE
INB K. spiralis group BEBIZFEHTD. ZOIenHT
DX I avOREMN K. spiralis F712H7-5 T LIXHSN
THhd. JeaDi MiOfE%E (SHI9) 513, Matsuoka
(1995) (2&>TS. conexa #& K. spiralis #r DELFATE
TEHTDLIND S plicarum WEHT D05, SHI9

& K. spiralis O TER FEBICH2HLEZOND. FTz,
JeA D SH24 B XU SH29 751k, K. spiralis £OE HIEMN
FEWEIND Cinguloturris carpatica Dumitrica 23 Hi 4
BZLinh, e d ERIE K. spiralis 70 N E8~HEBTdH
beEzH6NS (Fig. 5).

HEAE LA L DRIZIX S, conexa HrlZdh -2 Mg H3
RIL TS, ZDZEMD, RAUERDIZWEAFAEL T
WHIZENTFING.

EE

INETHNAY TV I AP Y Ty 7 AN 346
G 2HIHIZH W TIE, KK (1985),Hori and Otsuka (1989)
BREZE>THRECRAL A DFE S T TWwWd. Horl
and Otsuka (1989) &, &P ENRFREELIT, K
FEHURDOREE I EALIZH 72281 3V T 7 AD Tl &
JRHIIZ B2 F v — N EFROERDY 2 Tkl d it 1
Shftai i THhH DL LTS,

S, JEIY Ty ADKEE N FALOHISIZE)
BF ¥ —heTD EALOEIKE Y IV NE L DG BIRA R
INF. INOEDEANSELENZ B LAIZEY, 20
HISIZH1T5F ¥ —h EBROERIZY 2T/ iR HITH
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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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M- KB, 1996 ; JLJINHEDY, 1999 5 A A - K&, 2001 ;
HEE - KIR, 2004) (28D, Fr—ROREEHDEADN
HHSMNZINT WD, k- KIF (2004) X KIFIEH (2003)
RETIFAEREFFFEEZD LI, R - RGO Y
TV ABFBF v —h EROERE, 20Ty s A8
Reafib UTKRERF vy I DBH2HIITIEARL, mar 7y
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GLBBMEAN DD L EFRRHEL TS, AIFZEZID IO
B/ F v —h EROFEREZNETIZHSNERS>T VD
RGBT DL, I - RE - R OXIY Ty I A
ZEUT, ALPERIORER BRI S rE BRI OREE R N Az
2> TIRZIZHE KRB AN — B S~ 22Y) (Fig. 6),
HHE - KIR (2004) R KIFIEFHD (2003) IZKDRFES &
ORIG) [>T Ly o 203 dfge i) 72 A IR FINZ o> TR sl
IR EU-HERTHD NS A2 YR T250THS.

S

EMRFE A ER L HEDREAL - HEHRFE 2D
T2, HEDNSHFENEIZ DWW TR BHE R 2w/
72Nz, AR LS R B AR BB D 5 4121, B4t
PHBEDOBIIMIE D@ T2 AT L T2 2\0 2, G X e Bk
LT\ 20 BRI BERIZIE, Z<DA2E
BREERIZ OO BALRF O AU, 1]
AL A DRIEICEEL, FiXefm L TN RE T8
HREE NNz LEDH2IZE<ELEHU LT 5.



TrE M - KR

51 A 3¢k

TN TPE- M 508 RIE #, 1999, SEiEH S ES £ s B 13 2k
1)1 3> T w7 ADKGE AR AGIN KB 2, 34,25-50.

Hori, R. and Otsuka, T., 1989, Early Jurassic radiolarians from the
Mt. Norikura-dake area, Mino Terrane, central Japan. Journal of
Geosciences, Osaka City University, 32, 175-199.

EARHES KR 18,2001, SR HUH — R EF RS H A - AR sz
BUIFDHRIGN Y T Ly ZAOHE LR b KB e
258, 7+ ,n0.12,215-226.

PR FE, 1984, /i KU PR PR AQ BA 5 1 e D b B B JE B LB 2 0
75,90,455-477.

Matsuoka, A., 1995, Jurassic and Lower Cretaceous radiolarian zonation
in Japan and in the western Pacific. The Island Arc, 4, 140-153.

YRR R 10,1996, EIRTIRIGN 2V TLw I 2DV Y )Y

A—IUVSFEH U2 EAY 2 il KOBEAY 2 Z#d i it D Bk
{LAHEEE AN KB A0 22,31, 21-42.

K f8,1985, REF I LIRA AL ST 0 opr - i 42 52 i BT 272
7%,91,583-598.

Otsuka, T., 1988, Paleozoic-Mesozoic sedimentary complex in the eastern
Mino terrane, central Japan and its Jurassic tectonism. Journal of
Geosciences, Osaka City University, 31, 63-122.

KIR 0 SR - R 7 - JE ARHE Sl - AR DS 2 - R, 2003,
SR HGERIRIG) 1|22 7Ly 7 2D B b A5 R T B H AR
B0 R RIS, 123,

TREFRER - KIR 10,2004, 2R HBIZ AT DY 2 TR F - 1
ey A A  RIg 1 2> TV w o 20281 DIk R b AR e
FUREE i 3, 110,67-84.

POARVEE - K-\ HR,1999, BIRHETTH OPENSEH LN
VY S o AL A T 22 R, 105,456-459.

BRI, 2005MS, ST BRI IE I T Ly 2 2B o F v —h—
P a Y —2 2 A0 B RAA T AS MR EE B A AR 33w S

Explanation of plates

Plate 1

SEM-micrographs of radiolarians from chert(SHO1 - SH09).

1-4. Archicapsa pachyderma (Tan)
(1-2: SHO4, 3: SHO6, 4: SH09)
5. Striatojaponocapsa plicarum (Yao)
(SH09)
6, 7. Protunuma sp.
(SHO04)
8. Tricolocapsa sp.
(SHO7)
9. Eucyrtidiellum sp.
(SHO3)
10. Spongocapsula (?) sp.
(SHO1)
11. Dictyomitrella sp.
(SHO04)
12. Archaeodictyomitra sp.
(SHO06)
13-15. Parahsuum sp.
(13: SHO1, 14: SHO04, 15: SHOS5)
16. Tranhsuum hisuikyoense (Isozaki & Matsuda)
(SHO7)

17, 18. Hsuum sp.
(17: SHO6, 18: SHO7)
19. Laxtorum (?) hichisoense Isozaki & Matsuda
(SHO3)
20. Hsuum sp.
(SH09)
21. Parahsuum sp.
(SHO1)
22. Trillus sp.
(SHO03)
23. Hexasaturnalis hexagonus (Yao)

(SHO1)

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)
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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)

3-17. 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 (Riedel & Sanfilippo)
(SH24)



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

TrE s

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)

- KR

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 firmus 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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