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Takayuki Uchino and Naoto Ishida (2017) Middle and Late Jurassic radiolarian fossils from mudstone
in the Southern Chichibu Belt in the Toba District (Quadrangle series 1:50,000), Shima Peninsula, Mie
Prefecture, Southwest Japan. Bull. Geol. Surv. Japan, vol. 68 (2), p. 25-39, 8 figs, 1 table.

Abstract: The Tsuiji Group (Middle to Late Jurassic accretionary complex) and the Imaura Group (Middle
Jurassic to Early Cretaceous shallow-marine deposit) are distributed in the Southern Chichibu Belt,
Shima Peninsula, Mie Prefecture. During a geological survey on the Toba District (Quadrangle series
1:50,000), we discovered Middle and Late Jurassic radiolarian fossils from mudstone of both groups and
decided depositional ages in detail based on many radiolarian fossil species. A mudstone sample from
the Tsuiji Group indicates early to middle Callovian, and mudstone samples from the Imaura Group are
concentrated in three age groups: middle Bathonian to late Callovian, late Callovian to middle Oxfordian,
and early Tithonian. The ages fall within the ranges of those that previous works reported.

Keywords: Middle Jurassic, Late Jurassic, radiolarian fossil, Tsuiji Group, accretionary complex,
Imaura Group, shallow-marine deposit, Southern Chichibu Belt, Shima Peninsula, Mie Prefecture
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Fig. 4  Scanning electron microscope images of early—middle
Callovian radiolarians extracted from mudstone at the
location T1, the Tsuiji Group.

1: Archaeodictyomitra aff. apiarium (Riist), 2-9: Archaeodictyomitra spp., 10:
Pseudodictyomitra? sp. D sensu Matsuoka and Yao (1985), 11-12: Cinguloturris
carpatica Dumitrica, 13: Cinguloturris sp., 14: Stichomitra annibill Kocher
sensu Suzuki and Gawlick (2003), 15-16: Xitus spp., 17: Eoxitus sp., 18:
Triversus cf. hexagonatus (Heitzer), 19: Hsuum brevicostatum (Ozvoldova),
20: Wrangellium? sp., 21-25: Tetracapsa spp., 26: Tetracapsa? sp., 27:
Stichocapsa robusta Matsuoka, 28: Zhamoidellum sp., 29: Zhamoidellum ovum
Dumitrica, 30: Williriedellum cf. marcucciae Cortese, 31: Williriedellum sp., 32:
Williriedellum carpathicum Dumitrica, 33: Gongylothorax favosus oviformis
Suzuki and Gawlick, 34-35: Striatojaponocapsa synconexa O’ Dogherty et al.
sensu Hatakeda et al. (2007), 36-37: Striatojaponocapsa conexa (Matsuoka)
sensu Hatakeda et al. (2007), 38: Tricolocapsa tetragona Matsuoka, 39:
Helvetocapsa? sp., 40: Eucyrtidiellum cf. ptyctum (Riedel and Sanfilippo), 41:
Spongurus sp., 42: Napora sp., 43: Podobursa cf. spinosa (Ozvoldova), 44:
Podobursa sp., 45-46: Spongotripus sp., 47: Archaeospongoprunum imlayi
Pessagno, 48: Archaeospongoprunum sp., 49: Homoeoparonaella aff. elegans
(Pessagno) sensu Baumgartner et al. (1995), 50: Paronaella aff. pygmaea
Baumgartner, 51: Emiluvia salensis Pessagno, 52: Orbiculiforma? heliotropica
Baumgartner, 53: Crucella cf. theokaftensis Baumgartner, 54-56: Tritrabs
rhododactylus Baumgartner.
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Fig.5  Scanning electron microscope images of early Tithonian radiolarians extracted from mudstone at the I1 location, the Imaura Group.

1: Droltus sp., 2: Archaeodictyomitra aff. rigida Pessagno, 3—4: Archaeodictyomitra spp., 5: Hsuum sp., 6: Triversus aff. japonicus Takemura, 7: Cinguloturris
carpatica Dumitrica, 8: Loopus doliolum Dumitrica, 9—11: Loopus primitivus (Matsuoka and Yao), 12: Loopus? sp., 13: Wrangellium? sp., 14: Dictyomitrella? sp.,
15-16: Pseudodictyomitra? sp. D sensu Matsuoka and Yao (1985), 17: Pseudoristola cf. tsunoensis (Aita), 18: Xitus aff. pulcher Pessagno sensu Baumgartner et al.
(1995), 19: Xitus sp., 20: Xitus? sp., 21-26: Nassellaria gen. et sp. indet., 27: Napora sp., 28: Orbiculiforma? sp., 29: Zhamoidellum sp., 30: Gongylothorax cf. favosus
oviformis Suzuki and Gawlick, 31-32: Zhamoidellum ovum Dumitrica, 33: Tetracapsa sp., 34: Spongurus sp., 35: Archicapsa? sp., 36: Spumellaria gen. et sp. indet.,
37: Pantanellium sp., 38: Actinomma sp., 39: Podobursa sp., 40: Tritrabs zealis (Ozvoldova), 41-42: Paronaella cf. bronnimanni Pessagno, 43: Paronaella cf. mulleri
Pessagno, 44: Bistarkum cf. irazuense (Aita).
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Fig. 6  Scanning electron microscope images of middle Bathonian to late Callovian radiolarians extracted from mudstone at the 12

location, the Imaura Group.

1-2: Tethysetta spp., 3: Triversus hungaricus (Kozur), 4. Triversus aff. schardti O’Dogherty et al., 5: Triversus sp., 6: Hsuum sp., 7: Spongocapsula sp., 8:
Hiscocapsa? sp., 9: Pseudodictyomitra sp., 10-12: Archaeodictyomitra spp., 13: Kilinora? sp., 14-15: Williriedellum dierschei Suzuki and Gawlick, 16:
Williriedellum sp., 17: Striatojaponocapsa synconexa O’Dogherty et al. sensu Hatakeda et al. (2007), 18-19: Striatojaponocapsa conexa (Matsuoka) sensu
Hatakeda et al. (2007), 20-21: Nassellaria gen. et sp. indet., 22: Eucyrtidiellum cf. ptyctum (Riedel and Sanfilippo), 23: Spumellaria gen. et sp. indet., 24: Tritrabs

exotica (Pessagno).

i

A EEBIZAHY) A2 & Gongylothorax sakawaensis it (Kilinora
spiralist WK ) IZPEST B & &b, T bbb AR
&, BAEO MR TEARR OB (Loopus primitivus
i) K0 HOERERT 20, AMEOA TN & AR
HFLEORFRBRIIOVWTIISHRELIMFAVPLETH
5. %72, Aita (1987) Ti2, Bistarkum irazuense (JF#LC
\& Amphibrachium irazuense) & Pseudoristola tsunoensis &
[ CpEH A 2R3 & LT3 %, INTERRAD Jurassic-
Cretaceous Working Group (1995) TIZUAZ 14 ~ 21 (Fi¥H
i D Pseudodictyomitra carpaticair b3~ Acanthocircus
carinatus i \ZFY) IZET 5 L LTH D, KEOEHI
BRIz b7z 2 e 5 5.

3.3.3 R (SHERN

RHEDOVRE D 51, FEL ~L % CRE & ki b
f1& UT, Eucyrtidiellum cf. ptyctum, Striatojaponocapsa conexa
sensu Hatakeda et al. (2007), Striatojaponocapsa synconexa sensu
Hatakeda et al. (2007), Tritrabs exotica, Triversus hungaricus,
Triversus aff. schardti, Williriedellum dierschei 7, &L LT
[Fl%E & 1728 D & L T Archaeodictyomitra sp., Hsuum sp.,

Kilinora? sp., Pseudodictyomitra sp., Tethysetta sp.’s & 5 &
% (el 1K),

Z DOFEHIZIZ Striatojaponocapsa conexa & Striatojaponocapsa
synconexa e ENBH, Z D 2D A7 R I3 Hatakeda
et al. (2007) 12 & 1 Striatojaponocapsa conexati iz I o
» & Kilinora spiralisiy 12727 THIS LT\ 3. Kilinora
spiralisid Kilinora spiralisiy 58I A7 B 23 5 5 2
(il 21, Matsuoka, 1986), Z DFEIZIZEFTh TV
vy, 72, Kilinora spiralisii P TORER IS 5
Loopus primitivus X° Solenotryma? ichikawai, Stichocapsa
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Jurassic-Cretaceous Working Group, 1995) & & 23 & £ h
TWZ e 5L T, ZDRHEIL Striatojaponocapsa
conexa i HHETHEDICHYTIEELONS. Tk
bHB, KROERII NN P =7 Y HhE~ A o e 7
BEOFREMED B 5.

3.3.4 13E(SHER
BSOS HiER OS2 513, L~ F THE
SN E R b fa & U T, Archaeodictyomitra cellulata,
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Cinguloturris cf. carpatica, Dictyomitrella? kamoensis,
Eucyrtidiellum nodosum, Helvetocapsa? cf. prealpina,
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ochiensis, Pseudoeucyrtis cf. firmus, Pseudoristola
nova, Pseudoristola tsunoensis sensu O’ Dogherty et
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Triversus japonicus St &z, F72, @@L L CRIE
XNz D& L Tethysetta sp /s ENdH 5 (EETIX; 1
%).
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ORI ZEFR L, AR FAEEBIZ s 5 (A
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1%, Kilinora spiralis & 1FIZ R CAAFHAM % 78 3 (Matsuoka,
1986). Sethocapsa aitai 1%, Chiari et al. (2002) 12 &
D7 AN=TIEEO I F 4 &4 Mirdita) * 7 4 + 5
A L OERE» S BRSO I
UAZ 6 ~ 7 (Kilinora spiralis i 1ZfY) & &N T\ 5.
Archaeodictyomitra cellulata, Helvetocapsa? prealpina,
Pseudoristola tsunoensis sensu O’ Dogherty et al. (2006) 13,
O’ Dogherty et al. (20060) IZL >TT LT ADT v Y F v 7
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T (Kilinora spiralis & FEPIZAHY) /R4 & STV 3.
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(Kilinora spiralis wy~ Hsuum maxwellit T3) 02D DI
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Fig.7  Scanning electron microscope images of late Callovian to middle Oxfordian radiolarians extracted from mudstone at the 13
location, the Imaura Group.

1: Archaeodictyomitra cellulata O’Dogherty et al., 2-5: Archaeodictyomitra spp., 6: Parahsuum aff. carpathicum Widz and De Wever, 7: Parahsuum carpathicum, 8:
Dictyomitrella? kamoensis Mizutani and Kido, 9: Loopus? sp., 10-12: Hsuum maxwelli Pessagno, 13: Hsuum aff. baloghi Grill and Kozur, 14: Hsuum brevicostatum
(Ozvoldova), 15: Hsuum sp., 16: Pseudoeucyrtis cf. firmus Hull, 17: Dictyomitrella? sp., 18: Tethysetta sp., 19: Tethysetta? sp., 20: Pseudoristola tsunoensis (Aita) sensu
O’Dogherty et al. (2006), 21: Triversus sp., 22: Triversus japonicus Takemura, 23: Obesacapsula magniglobosa Aita, 24: Cinguloturris cf. carpatica Dumitrica, 25:
Sethocapsa aitai Chiari et al., 26: Eucyrtidiellum nodosum Wakita, 27: Helvetocapsa? cf. prealpina O’Dogherty et al., 28: Spongurus sp., 29: Protunuma? ochiensis
Matsuoka, 30: Plicaforacapsa catenarum (Matsuoka), 31-32: Striatojaponocapsa synconexa O’Dogherty et al. sensu Hatakeda et al. (2007), 33: Kilinora spiralis
(Matsuoka), 34: Tetracapsa sp., 35: Tetracapsa? sp., 36: Stichocapsa aft. magnipora Chiari et al., 37: Praewilliriedellum spinosum Kozur, 38: Praewilliriedellum
cephalospinosum Kozur, 39: Pseudoristola nova Yang and Wang, 40: Paronaella pygmaea Baumgartner, 41: Paronaella kotura Baumgartner.
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Table 1  List of the radiolarian fossils extracted from the Tsuiji and Imaura groups.

Location T1 11 12 13

Group|  Tsuiji Imaura Imaura Imaura

Actinomma_sp. *

Archaeodictyomitra apiarium (Riist) aff.

Archaeodictyomitra cellulata O’'Dogherty et al. *

Archaeodictyomitra rigida Pessagno aff.

Archaeodictyomitra sp.

Arch. unum imlayi Pessagno

Arch unum sp.

Archic Sp. ?

Bistarkum ir (Aita) cf.

Cinguloturris carpatica Dumitrica * * cf.

Cinguloturris sp.

Crucella theokaftensis Baumgartner cf.

Crucella sp.

Dictyomitrella? kamoensis Mizutani and Kido

Dictyomitrella sp. ? 9

Droltus sp.

Emiluvia salensis Pessagno

Foxitus sp.

Eucyrtidiellum nodosum Wakita

Eucyrtidiellum ptyctum (Riedel and Sanfilippo) cf. cf.

Gongylothorax favosus oviformis Suzuki and Gawlick * cf.

Hel ? prealpina O’Dogherty et al. cf.

Hel sp. ?

Hiscocapsa sp. ?

He onaella elegans (Pessagno) sensu Baumgartner et al. (1995) aff.

Hsuum baloghi Grill and Kozur aff.

Hsuum brevicostatum (Ozvoldova)

Hsuum maxwelli Pessagno

Hsuum sp.

%
*
BEIEIES

Kilinora spiralis (Matsuoka)

Kilinora sp.

Loopus doliolum Dumitrica

Loopus primitivus (Matsuoka and Yao)

Loopus sp.

|| | %
)

Napora sp.

Ob. 12 macniclob. Aita *

Orbiculiforma? heliotropica Baumgartner

Orbiculiforma sp. ?

Pantanellium sp.

Parahsuum carpathicum Widz and De Wever *, aff.
= -
Par

Ila br / Pessagno cf.
Pa lla kotura Baumgartner

Paronaella mulleri Pessagno cf.

Paronaella pygmaea Baumgartner aff.

Plicaforacapsa catenarum (Matsuoka)

Podobursa_spi) (Ozvoldov4) cf.

Podobursa sp.

hal

Praewilliriedellum Kozur

dell

Praewilliri Kozur

Pr a? ochiensis Matsuoka *

Pseudodictyomitra? sp. D sensu Matsuoka and Yao (1985)

Pseudodictyomitra sp.

DPeorrdy

F yrtis firmus Hull cf.

Pseudoristola nova Yang and Wang

Pseudoristola tsunoensis (Aita) cf.

Pseudoristola tsunoensis (Aita) sensu O'Dogherty et al. (2006)

Sethocapsa aital Chiari et al.
g, P

sp.

Spongotripus sp.

%
%
*

Spongurus sp.

Stichocapsa magnipora Chiari et al. aff.

Stichocapsa robusta Matsuoka

Stichomitra ibill sensu Suzuki and Gawlick (2003)

Striatoj: conexa (Matsuoka) sensu Hatakeda et al. (2007)

IR

Striatoj Sy O’Dogherty et al. sensu Hatakeda et al. (2007)

Tethysetta sp. ,?

Tetracapsa sp. * 9 * =9
*

Tricole tetragona Matsuoka

Tritrabs exotica (Pessagno)

Tritrabs rhododactylus Baumgartner

Tritrabs zealis (Ozvoldova)

Triversus h us (Heitzer) cf.

Triversus hungaricus (Kozur)

Triversus J: icus Takemura aff.

Triversus schardti aff.

Triversus sp.

Williriedellum carpathicum Dumitrica

Williriedellum dierschei Suzuki and Gawlick *

Williriedellum marcucciae Cortese cf.

Williriedellum sp. * *

Wra. Ii sp. ? ?

Xitus aff. pulcher Pessagno sensu Baumgartner et al. (1995)

Xitus sp. L2

h. idel/lum ovum Dumitrica

A, idell sp * *




Pl FEACERA R O Y o 7 A A (NS - A H)

(ML -CIX Tricolocapsa?) fusiformis DFEH TR E M B

Y 2 F % (Striatojaponocapsa plicarumiiy) ,
Striatojaponocapsa conexa X° Dictyomitrella? kamoensis 0
BEHTRENSHPHY 2 T R%E~% Y 2 7 &0k
(Striatojaponocapsa conexais ~ Kilinora spiralis ) ,
Kilinora spiralis R Cinguloturris carpatica @ Fg ) T &

N5 %W Y 2 50T ¥ Kilinora spiralisiy) 72 1) T 7% <

(¥ 2 FACHAEHL A DR G I AIGE), Acaeniotyle
umbilicata, Holocryptocanium astiensis, Pseudodictyomitra
cf. carpatica, Pseudodictyomitra cf. depressa, Thanarla
cf. conica, Williriedellum peterschmittae 75 Lo T
NENDHEATA ST v F =7 v~ L 37 V]
(Pseudodictyomitra carpaticait 8 ~ Acanthocircus
carinatusiy) DDA TE 5 Z L E2HE ML 72 (58
8IXI). SEEENRZ DL Ih Y 2 7~ aiiHA
RRORMBICODZ2RERT I LICBEL, K- FH
(1988) HIE A (1999) 1%, BHALIKAATRETHOL ¥ X
REWRELTHETZZ LR, —HicF v — P RRAES
BWELTHRDERPEOONS I EERIELT, Va

Db h & G les O FHERIC K B TREME & S L T
W3,

AMFFE T iﬁﬁ%ﬁﬁﬁ*ﬂ@fﬁﬂﬁﬂma I hnnroi
DD, Jesh b DR ALAMEIZIEDE, N =T Y
M~ a7 /,ﬁﬂﬁ{ﬂﬁ (Striatojaponocapsa conexa i
), ruer7 W%t~y 227 r—T 4 7 W
it (Kilinora spiralis i), F b =7 ¥ Wi (Loopus
primitivarHE) &5 Bix 5 3 DO AR 3R R
ABRRONT(ESK). ZDZ kX, SiiEHONRS N
O R W HEREAE AR (#92,000 T4E) #F5D &0 H 1T
W FH(1988) OREREFBIL T 5. ABFZETIE, K
BRI S 2 JeE BEE Th > 72 0, FBIEE
THIBHEREY S TR 2 EnBD 5Nz Lo
7z, EEILE D B W iIdELATRE O RHERICE 2 S
AFURIERR T E T, LA - TC, BUEETIES
JEREDOHERFENRICIZ D Z2BEDHEAH B LHE R THL.
72720, SARIES S HEE ST D SiiER RO R
NOmFEkéi&E<&< FEPEVEHERE I i

ZHERTEUS O MO PRI PR E Y & Tk &3 5 SR
Y 2 A SR A E TO - < D L HERIL 72
(HERGHE 1 1,0009F-T 1 em) D2 E 5, b5
70 M= AHEAT Y B AR BRI E R ICHER T
EENIIONTL, SHRMEIENENEFRETH 5.

5. £&&

BEEE RIS § % R FRis it O SERb R (k)

S E (IR ) DY s A S il fq & R L 7z,
R Y 2 03 (H a7 v IR~ ) ok
R, BBEEHHY 2 7K8%FEOY =7 Y BIhE~ 7

Fossizonen, | TSUiji Imaura
Priod \.Epoch Group Group
wn
> — |Ac
o —_
3| &
g = |Cs
- [
@©
© | W
O Pc
T,
o [@ e
S Hm I : T
o Ks : 1 : I
7} @ (Sc | A
o
s | 2 [
5 | =14
=
= |Te
8 )
Ps ’
Ac: Acanthocircus carinatus Zone
mudstone by Cs: Cecrops septemporatus Zone
- this study Pc: Pseudodictyomitra carpatica Zone
I:] mudstone Lp: Loopus primitiva ;one
N Hm: Hsuum maxwelli Zone
siliceous Ks: Kilinora spiralis Zone
mudstone ) L
Sc: Stratiojaponocapsa conexa Zone
m:m chert Sp: Stratiojaponocapsa plicarum Zone
) Lj: Laxtrum jurassicum Zone
= limestone e Triflus elkhomensis Zone
Ps: Parahsuum simplum Zone

X IR USRI OEM - BEERICA R E R L 2
FAUEREIX. GEHERHCBIL Tid Y 2 7RELIED &
DZEFLL 7z, FEEERLAT AR (2007) (26E - 7=.

Fig. 8 Chronostratigraphic column illustrating the relation
between lithofacies and radiolarian age of the Tsuiji and
Imaura groups.

The post-Triassic ages are shown for the Tsuiji Group.
Radiolarian zonation is from Matsuoka (2007).
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