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Oceanic-plate stratigraphy and radiolarian zonation of the Hegawa Section in northern South
Chichibu Belt (Kurano Subbelt), East Shikoku

ISHIDA Keisuke*, SHIMAKAWA Mikiko** - KOZAI Takeshi** and YAO Akira**

Abstract The oceanic-plate stratigraphy (OPS) of the Jurassic accretionary complexes in the Kurano Subbelt
of the Southern Chichibu Belt is investigated in the Hegawa Section; East Shikoku. The section is composed of
bedded-cherts (A), siliceous-shale with the intercalation of chert beds (B), turbiditic sandstone and mudstone
(O), distal turbidite with some sliding-blocks (D), and the deltaic sandstone (E) sedimentary units in ascending
order. Among the units, lower part of the Unit B remains the intercalated vertical contact with the unit A, even
the base of the unit is cut by a fault. The Unit B has gradual contact with the Unit C. The Unit C has abrupt
contact with the basal SBS-type coarse sandstone bed of the Unit D. The radiolarian zonation of the Hegawa
Section is subdivided into the Parvicingula gigantocornis Assemblage Zone (Pg AZ: upper Lower Jurassic),
Hsuum hisuikyoense AZ (Hh AZ: upper Lower Jurassic), Tricolocapsa plicarum AZ (Tp AZ: lower Middle
Jurassic) and the Tricolocapsa conexa AZ (Tc AZ: upper Middle Jurassic) in ascending order. The units C and
D include the exotic blocks of siliceous sediments that are the intercalation of siliceous mudstone, tuff and
chert. The blocks derived from the Parahsuum takarazawaense AZ (Pt: upper Lower Jurassic) and the Pg AZ.
The blocks fill the litho- and biostratigraphic gap between the Unit A and Unit B. Caused by the development
of decollement along the lithological boundary between chert unit (A) and siliceous-shale unit (B), the blocks
are probably derived from the preceding OPS-succession that has accreted just before the accretion of the units
A to C of the Hegawa Section. Based on the correlation of the radiolarian zones, the units A to C of the section
accreted during late Middle Jurassic.

Key words: biostratigraphy, radiolarian age, oceanic-plate stratigraphy, Jurassic, chert-clastic succession, slope-
basin facies, South Chichibu Belt, East Shikoku
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Fig. 1. Locality map of the study area. KAF: Kaminirougawa-Akuigawa Fault.

ME S R 27 v a > 0EET L — MEF EMERER 183

ol r T e W a5, BRI AEEERTmLL+
Bartmans, WENICE, Y2 9i)— T
ACOIVE N RREEE L ¥ 2 7 d ]~ BT AT TISLO B
B X CIEABSELS S5, AN > 5HAEA
FAL, MNEAFAL, BWAZAMILY, B, M
B, KRENE, HTGOAIETICK S S h, FhEhEHL
FEAPRL Y, H~EL A EUEEZRT.

IO/, Y2 IRACHORYFEEE L, SLO
BRI INSER, %o ICEARSRI AN+ 5. SYE
BEPTRT A EAE OB R 2 4 L LT, BEF Iy
AT B Y 2 T AEHIER- Pl aTE O Ik F v — b-E
BEMT, 2/ FrF, BEROBRBIZLY, Fy—F
N LR~ EEEHRE, -5 4 FMRBERERRI
¥ a g iAo E R T S EHA N TW A
(M, 1987). ENBRBIELC®T 5.

PEISER TREME A IR E I 0 ) s - IRaR A5k Y,
BT OALFRICH o TOH T 4. I AKFEE300mIZ K
U, Ty -y A MRBEGREER, LEHEERIK
GRS RIER T, BREWR A . REER»
5k, o EIBE N F-4 13K T Trigonia cf. toyamai,
Propeamussium sp., Entorium sp. % £ 0 L HALH it
ARHET D CFILIED, 1956). FARIKE,SHIE, B
[ 1 o 14 7075 M4 T Chaetetopsis crinita, Sphaerostromella
shikokuensis, Cidaris sp. 75T 5 (ILTFI1ZAH, 1958). B4
FEHYB E AR SN TV,

IEARZRG L EABENTE o 455 S AeH o = £ sl 2 45550
ELTHUNEA(1956) 12 & W g Shrc. fEmatge &
UCHEicR Ly, 7ra—- ok i i
HICELH200mOMWE S %5, RFOTNVI—XED
WER L, HUENT DN HGE 2 & BRI N 5 B £ T, W
MEERG @ LM AT 5. ERBE»LIX
Prerotrigonia pocilliformis, Nipponitrigonia kikuchiana 7%t 5
ST Y (Kobayashi and Iwaya, 1941), Barremian - Aptian
ST 5.

My v a g, BREFORHREEF v— -8
TG, AT OPEIERE 2 5 DN IEARLHE (228 5 #8500
ity L arOUEDTHS, FHE7 > a A
DANHGE NI RS NS (Fig. 2).

" H B F

7 S a1, WHBRIRT v — M (AR, HT
TEETH (BRE), b4 - LA TG (CR), PR &
5 T (DR 5505 L TV B, Wb R0 ]
T, R A BRI, R ek B, EH
LR A 5, A~CH I EBPRBE, DR T

@iz, ERBIEASR ICHLT 5. KRR ZFe 31077

AB  KFEOBEKFry— B, HBOESEH~
20emT, 2~-3mmDEFHLHER EHET S, ABFv—
FOTEIIIERmMICb 72T, MBEIEFRLNE,
e IR L EREOT Y V5D, EE2m
LTFOREEOBEHTEBRLF v — FOBRES. &
[HNRO~90°ET, Jbiz80" ~EE THET 2 BEaROHE
AN R SND. FEESOm.

BE : MREOHURET»S %5, BEHI2m. TH
dmidf b EEr2oME TH Y, FEE10cm Il F DI
F oy — FHBAUPAET S, EZIZmhoT, LAV
MU MR ATREARE E 2 0, EE Tl RO
HEREOEREPRONE LIICE S, bTRIlIaEad
no B R TR AR~ 3FEEICR G S, BEOTEIZA
[BF v — b &, BHLELE KRS (NSS'E,45°S) TH SN T
BY, SERMOBEREMFRTIE, HREEES 2
H, WEHOBREORIENARON, ABFY— O
i RIS EE R ORHAIRDSTEA L TS, HEElORE 0%
T, v — b EOBEFRMFIEAMEI0emIZ b7 o TR
XxhTHH, BHHEEFr— bEBERko 7Oy 7 24
o
CE:#—E¥4 MNAREESOWs - BEHRTEL
LT, BmOREBZHETS. BROBHREE»SE
BAOBITIZHBNTH S, BES0m. SRIZERE D
570, RETRY AN & BRI, —AERNSO°ET60-
g0’ bl ch L TH B, K LEHOF - & B
RS R SR S Sm O 3 ) HERE I TP S
. SoHERMIE, BBl LCReBEbRFEIR SR b
c@E LA LOT, BHERASEKEREGEE I, ®H)
B %S B E0em L TOBEHEH LI, BEf4mo
HERe e e, HEEHERMEE, BIRE~BeoRgR
® EHREOHERKED DR Y, HREH~20cm ORIk
T, BemOF v — PEERETELOTHS. CBRLL
IR REER S %Y, RIELZHR R, o
{fbL7MbREHE .

DfE : D M som L MM S 225, Lz i<y
ISmATEREE T & A (Fig. 3). —#ERN - HEHINTOE.80°
NTHH. DFEHMIRER 20 MEBER (3~3.5m)
Mol E 5. HMEHEROEKILECMIIh-Ts Y
FRECkE O O % WIS BRSO R FLE & 13 93
ThbH. CHHFTERNZRRETH L0, Z0OHBOBE
1250 OIS D TIRR VDY, SR CORFE 1k
3 19 i R BAER Sk v, BHES L, o
HETREH 2 E S IR R O T 2 CRE L DI 0 B A8 R
L&A, DRIOTEHIZNE - IRESRER (Im) AT,
AR em) B0 . EMIREESOME Yy -y 1 b



184 EE®E - BIFET - 5E %-N\E B

7 41117-1-E-F
33° 51° N

134° 29° 30" E

Massive coarse sandstone

———1 Sandstone rich
oW alt. ss and ms 11117-2

e Alt. of ss and ms

Mudstone rich
alt. ss and ms

Mudstone
(distal turbidite)

F?ODm

Siliceous mudstone
with tuff and chert

Bedded chert

e

Block of reef limestone

é%%%? Block of siliceous mudstone
and tuff with chert

Fig. 2. Route map of the Hegawa Section along the Hegawa Forest Road. A - D: lithostratigraphic units.
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Fig. 3. Stratigraphic column of the Hegawa Section with the sampling numbers.
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Sample number / Specific Name
Triassocampe sp.

Parahsuum simplum Yo

Parahsuum kanyoense Saswoa

Parahsuum takarazawaense Sawea
Canoputum anulatum Prsuoo & Posso
Tricolocapsa minoensis Marsusa
Parahsuum longiconicum Saseoa
Eucyrtideillum sp. al

Parahsuum officerense (Prssaso & Wi )
Eucyrtideillum unumaense unumaense Yao
Saitotum sp.

Napora spp.

Parahsuum (?) aff. magnum Hee & Orssa
Stichocapsa bionica Mastuoa

Hsuum altile Hom & Oruxa

Hsuum minoratum Sasecs

Parvicingula gigantocomis Kuma& Hswos
Parahsuum (?) grande Hos & Yuo

Gen. et sp. indet 1

Archicapsa (?) pachyderma (Ta)
Cyrtocapsa (?) kisoensis Yas

Canoputum sp.

Hsuum hisuikyoense ko & Marsioa
Stichocapsa convexa Yu

Stichocapsa japonica Y

Incolocapsa sp.S

Tricolocapsa (7) sp. aff. T. (?) rucsti Ta
Tricolocapsa (?) sp.cf. T. (7) ruseti T
Parvicingula (?) spinata (Veass.)

T .(?) sp. aff T. tetragona Marswsa
Dictyomitrefla (?) kamoensis Masaa& Ko
Unuma echinatus losawa & Yo

Unuma typicus losaws & Yao

Unuma spp.

Hsuum maxwelli Prssaon group
Sethocapsa sp.

Tricolocapsa (?) fusiformis Yo
Tricolocapsa (?) sp. aff T. (?) fusiformis Yao
Tricolocapsa plicarum Y var.1
Tricolocapsa plicarum Yas var.2
Sethacapsa funatoensis Ama

Quarticella ovalis Taaza

Protunuma spp.1,2

Obesacaosula sp.

Parvicingula dhimenaensis spp.A

Parvicingula dhumenaensis dhimenaensis Buscarmes

Achaeodictyomitra (?) ambilis Axa
Ristola (?) turpicula Pesson & Wiaim
Stichomitra (?) takanoensis Ana group
Stichomitra sp.

Triactoma parablakel Y & Wi
Triactoma blakei (Prisauo)

Crucella theokaftensis Bamcsmen
Emiluvia lombardensis Bascaman
Ticolocapsa tetragona Marsxsa
Protunurna sp.3

Zhamoidellum ovum Duaraa
Stylocapsa lacrimaris Marassa
Archaeodictyomitra spp.
Zhamoidellum ventricosum Dreamea
Tricolocapsa conexa Marsa

Fig. 4. Radiolarian hioslratigraphy of the Hegawa Section with the reconstructed lithostratigraphy. Pr AZ: Parahsuum

takarazawaense Assemblage Zone: Pg AZ: Parvicingula gig

Assemblage Zone,

antocornis Assemblage Zone; Hh AZ: Hsuum hishukyoense
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1. Parahsuum takarazawaense BftEis
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FAL - wHEE D TERY = 7 R &6 Hsuum minoratum i
(Sashida,1988) 123§ le 8415 . & 7 Trillus elkhornensis ifi
(Matsuoka,1995) 1ZH2 5.
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Fig. 5. SEM photographs of radiolarians from the Parahsuum takarazawaense Assemblage Zone (1-13) and Parvicingula
gigantocornis Assemblage Zones (14-21). Scale bars (a-c) indicate 100 pem.ard 15,19, b: 1-3,6-11,14,16-18,20.21. ¢: 5,12,13. 1,2
Parahsuum simplum Yao (421-4-9); 3,4: Parahsuum longiconicum Sashida (421-4-9); 5: Parahsuum takarazawaense Sashida (421-4-
9): 6: Parahsuum kanyoense Sashida (421-4-9); 7,8: Parahsuum officerense (Pessagno and Poisson) (421-4-9); 9,10: Canoptum
anulatum Pessagno and Poisson (9: 421-4-9; 10: 1117-1-E); 11: Tricolocapsa minoratum Matsuoka (1117-1-E): 12: Saitoum sp.
(421-4-9); 13: Eucyrtidiellum sp. al (1117-1-E); 14: Parvicingula gigantocornis Kishida and Hisada (1117-1-F); 15: Hsuum altile
Hori and Otsuka (12-O); 16: Hsuum sp. (1117-1-F); 17,18: Hsuum minoratum Sashida (1117-1-F); 19: Parahsuum (?) grande Hori

and Yao (12-O); 20: Parahsuum kanyoense Sashida (1117-1-F); 21: Parahsuum (?) aff. magnum Hori and Otsuka (1117-1-F),

Fig. 6. SEM photographs of radiolarians from the Hsuum hisuikyoense Assemblage Zone (1-18). Scale bars (a-c) indicate 100 1
m. a: 3.4. b: 5-8,10,13,14,16. ¢: 1,2.9,11.12,15,17.18. 1,2: Archicapsa (?) pachyderma (Tan Sin Hok) ( 12-P): 3,4: Hsuum hisuikyoenlse
Isozaki and Matsuda (3: 525-2-h; 4: 525-2-i): 5: Gen. et sp. indet.1 (12-P); 6: Canoptum sp. (525-2-g); 7: Parahsuum (?) grande Hori
and Yao (525-2-h); 8: Hsuum sp. (525-2-h): 9,10: Dictyomitrella (?) kamoensis Mizutani and Kido (9: 525-2-i 10: 525-2-g); 11:
Parvicingula () spinata (Vinassa) (525-2-i); 12: Eucyrtidiellum unumaense Yao (525-2-i): 13: Unuma sp. (525-2-h); 14: Unuma sp.
(525-2-h); 15: Cyrtocapsa () kisoensis Yao (525-2-g); 16: Stichocapsa convexa Yao (525-2-f): 17: Stichocapsa japonica Yao (525-

2-h): 18: Tricolocapsa sp. cf. T. parvipora Tan Shin Hok (525-2-g).

Fig. 7. SEM photographs of radiolarians from the lower part of the Tricolocapsa plicarum Assemblage Zone (1-18 except for 2
from the upper horizon 802 of the zone). Scale bars (a-c) indicate 100 g m. a:1. b: 2,3.5-7,10,12,15-18. ¢: 4,8,9,11,13.14. 1,2: Hsuum
hisuikyoense Isozaki and Matsuda (1: 525-2-1; 2: 802); 3: Hsuum maxwelli Pessagno group (1117-2); 4: Unuma echinatus Ichikawa
and Yao (525-2-1); 5,6: Unuma typicus Ichikawa and Yao, (5: 525-2-1; 6: 525-2-m); 7: Protunuma sp.1 (525-2-m); 8: Protunuma sp.2
(525-2-m); 9,10: Tricolocapsa (?) fusiformis Yao (9: 525-2-m: 10: 525-2-1): 11: Tricolocapsa (?) sp. aff. T. (?) fusiformis Yao (525-
2-m); 12: Sethocapsa funatoensis Aita (525-2-m); 13: Sethocapsa sp. (525-2-1); 14,15: Tricolocapsa plicarum Yao var. 1 (12: 525-2-
I 13: 525-2-1): 16: Tricolocapsa plicarum Yao var.1 (525-2-m): 17: Tricolocapsa plicarum Yao var.2 (17: 11 17-2); 18: Archicapsa(?)
pachyderma (Tan Shin Hok) (525-2-1).

Fig. 8. SEM photographs of radiolarians from the upper horizon of the Tricolocapsa plicarum Assemblage Zone (1-14 except for
6 from the lower horizon 525-2-m of the zone) and the Tricolocapsa conexa Assemblage Zone (15-22). Scale bars (a-c) indicate 100
pm.a4,12-14. b:1-3,5,6,8,10,15. ¢:7.9.11.16-22. 1: Dictyomitrella (?) kamoensis Mizutani and Kido (802): 2: Stichomitra %)
takanoensis Aita (802); 3: Ristola (?) turpicula Pessagno and Whalen (802); 4,5: Hsuum maxwelli Pessagno group (802); 6: Parvicingula
dhimenaensis dhimenaensis Baumgartner (525-2-m); 7: Archacodictyomitra (?7) amabilis Aita (802): 8: Tricolocapsa plicarum Yao
var.2 (1117-2); 9: Tricolocapsa sp. cf. T. ruesti Tan Sin Hok (1117-2); 10: Tricolocapsa tetragona Matsuoka (802); 11: Protunuma
sp.3 (802); 12: Crucella theokaftensis Baumgartner (802); 13: Emiluvia lombardensis Baumgartner (802); 14: Triactoma parablakei
Yang and Wang (802); 15: Tricolocapsa conexa Matsuoka (421-4-8); 16,17: Stylocapsa lacrimalis Matsuoka (16: 421-4-8; 17: 421-
4-3); 18: Dictyomitrella (7) kamoensis Mizutani and Kido (421-4-5); 19: Archaeodictyomitra sp. (421-4-4); 20: Tricolocapsa (?) sp.
aff. T. (7) fusiformis Yao (421-4-8); 21: Zhamoidellum ventricosum Dumitrica (421-4-4); 22: Zhamoidellum ovum Dumitrica (421-

4-6).
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Unuma typicus DFEHIZ & W iF oo s,. —J, GHE
WD LI TIE, Archaeodictyomitra amabilis, Ristola (?)
turpicula, Stichomitra (?) takanoensis, Tricolocapsa tetragona,
Zhamoidellum ovum, Triactoma blakei, Triactoma parablakei
T EANNIRY B, Tricolocapsa plicarum i, Tricolocapsa (?)
fusiformis @ X 5 (ZE{LASES 22N, FH O EDOK
EENHAL TV EEZLN, SEEHEOTH (EiEL
~m) TiX, 4@ % 5> Tricolocapsa plicarum var.1 7%
Tncoloc.lpsd (?) fusiformis, Unuma echinatus & & & (2 ﬂl
, B O TR TRONA, ftho T, HEYSHD
;Fms(@h%1117-2-802) cai,1¢ﬁ¢w%¥#t'i
Tricolocapsa plicarum var.2 DS EE T 5.
FAL - b Y a5 Rop s, Mo Tl Unuma
echinatus, Unuma typicus, Tricolocapsa plicarum, Tricolocapsa
() fusiformis, Hsuum maxwelli DSPEH ¢ 5 2 L 26, Unuma
echinatus BEARH (JURIE2r, 1982) [CHI§ 5. T
Tricolocapsa conexa DB HITdH Y, Tricolocapsa
plicarum; (Matsuoka, 1995) (23 TE %

5. Tricolocapsa conexa BH#

7 WIDRETEE (842143 ~8).

BREEARE ¢ Stylocapsa lacrimaris £ & & 12, Trfr.'olucerpw
conexa, Zhamoidellum ventricosum 75T % & & THED
Feha, FAOHNH6E] X T Tricolocapsa () aff. T.
(?) fusiformis, Stichocapsa convexa, Stichocapsa japonica,
Parvicingula (?) spinata, Eucyrtidiellum unumaense,
Dictyomitrella kamoensis, Parvicingula dhimenacnsis,
Zhamoidellum ovum 239 .

B - 3t Y 2 7 A RS, |m03 b & U Stylocapsa
lacrimaris A5 L T B = & b, YT I Tricolocapsa
conexa i (Matsuoka and Yao, 1986) O_ l’ TS T 5.
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