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Geology and age of the Tamba Belt in Kita-Harima District, Hyogo Prefecture,

Southwest Japan (Part I)
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Jurassic accretionary complexes of the Tamba Belt are distributed in Kita-Harima District, central part of Hyogo Prefecture,

Southwest Japan. Detailed lithostratigraphic and biostratigraphic studies were made in the southern part of this district to clarify

the geology and the age of these complexes. More than 130 radiolarian fossil species occur in 59 specimens, of which the ages are

Permian and Jurassic. The ages of clastic rocks range from probably Hettangian, earliest Jurassic to Aalenian, Middle Jurassic.
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Fig. 1. Location of the study area and the simplified
map showing tectonic units in the Kinki-Chugoku
regions.
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@ J :JR2 Pliensbachian-Toarcian (Lower Jurassic) iy Eeulemn
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* :JRO Hettangian-Sinemurian (Lower Jurassic) [ m :chert
* Jurassic
] Permian 1217 Radiolarian localities

by Hori et al. (2004)

Fig. 2. Locality map of radiolarian occurrences in Kita-Harima District with showing the location of Fig.3 and Locs.
A, B and C. The geological maps were used from Ozaki et al. (1995) and Yoshikawa et al. (2005). Sample localities

in Locs. B and C are shown in Figs. 5 and 6.
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H QO 7ﬁ( S$12, S15-S19 : Radiolarian Localities (Symbols are same as Fig. 2.)
- /
Fig. 3. Geological map of Kamiushio District after Harigae (2011MS), showing the localities of Fig. 5 and other

radiolarian occurrences. The geographical maps of 1:25,000, “Awagamachi” and “Hojo” were used, published by
the Geospatial Information Authority of Japan.
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Fig. 4. Equal-area projection (lower hemisphere)
of attitude of bedding plane (n=80) after Harigae
(2011MS). The star indicates fold axis inferred from
the geological map.

SampleNo.] ST S18 S19
Lithology] ch  ch ch
Species name Geologic age] LP LP EP
1 |Albaillella levis Ishiga, Kito & Imoto 1982 [ ]
2 |Albaillelia protolevis Kuwahara 1999 o o
3 |Albaillella triangularis \shiga, Kito & Imoto 1982 [ J
4 | Albaillella cf. yamakitai Kuwahara 1999 (@)
5 | Follicucullus porrectus Rudenko, in Belyansky et al. 1984| @
6 | Neoalbaillella cf. gracilis Takemura & Nakaseko 1981 O
7 | Neoalbaillella optima Ishiga, Kito and Imoto 1982 [ ]
8 | Pseudoalbaillella cf. elegans Ishiga & Imoto 1980 @]
9 | Pseudoalbaillella sakmarensis (Kozur) 1981 [ ]
10| Copicyntra(?) spp. .
11| Copiellintra(?) sp. .
12| Entactinia spp. [ ] .
13| Hegleria mammilla (Sheng and Wang) 1985 [ ]
14| Raciditor (?) sp. .

Table 1. Occurrence list of Permian radiolarians. The
abbreviation and symbols are the follows; ch: chert,
@ : assigned to this species, O : probable assignment
to this species, @ : assigned to this genus, . .
questionable assignment to this genus.
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SamplNo.

Lithology|
Species rame Loclity
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smoch smoch
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JR2 R1? R?_JR1_JR2

S S8 s S0 s

JR2_R2 2 JR2 R

S12 13 514 515 S16

ms ot

517 s20 s21 S22 25

lR1? JR2 RT? B2 IR2

24 525 s26 s27 S8

525 530 531 532 33
ms ms ms tf

17 JR1?_R? RO IRO7)

34 535 536 37 538
hosmosm

$39 S40 s41 42 543
c c

JR1? RO? JR1_JR2 JR2|JR2 2 JR2 JR2 UR2

BSOS

$19 550 551 552 853

t

W oms oms ms

|JRO? JRO? RO JRO? JR3

54 555 536 57 558 559
B B B

27 2 JR2 2 W2 JR2

(Archaeodctyomitra spp-

| rchicapsa ct. pachyderma (Tan) 1927
| rchicapsa(?) sp.

Ares(?) sp.

17 R2 RS R1_RI
.

JR2? JR2? R2? JR2? IR17)
. -

JR2_JR2_R2_JR2_IRO
.

Canoptum cf. anulatum Pessagno & Poisson 1981
 Canoptum artum Yeh 1987

9 | Canaptum columbiaense Whalen & Carter,in Carter et al. 1998
 Canoptum cf. merum Pessagno & Whalen 1982

Canoptum spo.
Canutus(?) sp.

Dictyomitrella(?) sp.

Drottus sanignacioensis Whalen & Carter 2002
Drottus sp.

(Elodium (7)sp.

Eucyrtidellum disparie or. Nagai & Mizutani 1990
Eucyrtidiellam cf. gunense gr. Cordey 1998

ucyrticiellam nagaiae Dumitica et a. in Gorican et al. 2006

(Farcus sp.
g fustis De Wever 1982
Hsuum exiguum Yeh & Cheng 1996
Hsuum cf. ucictum Yeh 1987

Isozali & Matsuda 1985

(Hsuum plectocostatum Carter, in Gorican et al. 2006
Hsuum sp.
Jacus sp.
| aponocapsa sp.
rica & Gorican, in Gorican et l. 2006

(Katroma cf. elongata Carter, in Gorican et al. 2006
Katroma spp.

Lantus aff. obesus (Yen) 1987

‘eobesus Carter, in Gorican et al. 2006
1985

Laxtorum(7) jurassicum Isozaki & Matsuda 1985
inocapsa (7) spp.

Nopora cf. nipponica Takemura 1986

Nopora pyramidais Baumgartner 1984

Napora spp.

41(Natoba minuta Pessagno & Porsson 1981

Noritus 7).
Paracroltus sp.
arter), in Carter et al. 1988

(Paransuum longiconicum Sashida 1988
Parahsuum aft. longiconicum Sashida 1988
Parahsuum ovale Hori & Yao 1988

Paransuum simplum Yao 1982

|Parahsuum ct. vizcainoense Whalen & Carter 2002

oo
oe
oo

Parahsuum spp.

Pouus sp.

Praeparvicingula . elementaria (Carter),in Carter et al. 1988
Praeparvicinguia gigantocornis (Kishida & Hisada) 1985

Pracparvicingula Uellensis Carter, n Gorican et al. 2006
Praeparvicingula spp.

Saitoum aff. evium De Wever 1981

°0

e

Saitour spp.
Stichocapsa biconica Matsuoka 1991
Stchocapsa convexa Yao 1979
Suichocapsa sp.

65 Takemura 1986

Trexus(7) sp.
Tricolocapsa s
Wrangellum aff. thurstonense Pessagno & Whalen 1982

69| Zhamoideltum sp.
SPUNELLARIA

SampleNo.

2 53 5 s s

57 59 510 511

[acaenioryie(7)sp.

| Angulobracchia sicula Kito & De Wever 1992
Anguiobracchia spp.

| rchasohagiastrum cf. munitum Baumgartner 1984

12 513 514 515 516

.

o

517 520 521 502 23

524 525 526 27 528

.
529 530 531 532 %33

533 535 536 537 538539 540 41 542 543

542 545 546 547 $4B]549 550 551 52 553554 55 556 557 556 559

[rchacospongoprunum cf. coyotense Whalen & Carter 2002
| rchacospongoprunum spp.

Betraccium(?) sp.

Catoma(7)sp.

10| cecrops

(Crucella squama (Kozlova) 1971
Crucelia sp.

Emitavia spp.

Ferresium(?) sp.

 Fontinella sp.

Gorgansium cf. morganense Pessagno & Blome 1980
Gorgansium spp.
Hagastrum spp.

1972
1972

Hexasaturnals (7) sp-
22| Homoeaparonaell cf. lowryensis Whalen & Carter 2002
Homocaparonaella spp.
Mesosatunalis(7) spp.

0.

(Pantanelfum danaense Pessagno & Blome 1980
Pantanellm inornatum Pessagno & Poisson 1981
Pantanelium kuense Pessagno & Blome 1980
Pantanelfum s

(¥a0) 1972

Paronaela spp.
Patubracchiom sp.

peudvacanthocircus sp.
Preudocrucelia(?) spp.

Tetraditryma sp.

Thurstonia(7) sp.

Triactoma (?) spp.

Trillus elkhornensis Pessagno & Blome 1980
Tl 1980

Tolus spp.
tortuosa Dumitrica etal., in G al. 2006]

Trivocyclia spp.
Trtrabs sp.
rter etal. 1988

Tympaneides spp.
Uoalia cf. plana Whalen and Carter,in Carter et al. 1998
uaaia(7) sp.

Xiphostylus simplus Yeh 1987

[Zartus cf. imlayi Pessagno & Blome 1980

 Zartus spp.

Table 2. Occurrence list of Jurassic radiolarians. The abbreviations and symbols are the follows; ch: chert, sm:
siliceous mudstone, ms: mudstone, tf: acidic tuff, @ : assigned to this species, O : probable assignment to this
species, @ : assigned to this genus, o : questionable assignment to this genus.
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Canoptum artum X° C. columbianense %% W3 5 Z L0 5
Carter et al. (2010) |2 & 4113 Pliensbachian (12 72 1),
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L OREREL (82, ST~ S11, S37 ~S47) »5 JR2 |2
AL 2R LA RS EE L7z, 72, hE ol
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simplum X% P ovale 7 & O Parahsuum J& % % < & & 1
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tellensis 7% & O Praeparvicingula &, Hsuum exiguum
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LELEFEFNTWD, SB35
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DI, —HORED» S
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SR IRACREE I A S AR OWE L AR 2o

S20~S23 __

D

() sandstone
@D mudstone
@D chert
@D basaltes

C Ddyke

attitude of
bedding plane

Fig. 5. Route map of Loc. B showing the localities of radiolarian occurrences modified from Harigae (2011MS),

Nagai (2013MS) and Takata (2020MS).
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Fig. 6. Route map of Loc. C showing the localities
of radiolarian occurrences after Shunto (2007MS),
Terashima (2009MS) and Hisatani (2018MS).
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Explanation of Plates
All the yellow scale bars indicate 100um.

Plate 1

. Atalantria sp., S16

. Bipedis sp., S15

. Canoptum cf. anulatum Pessagno & Poisson, S16
. Canoptum artum Yeh, S16

. Canoptum colombiaense Whalen & Carter, S17

. Canoptum cf. merum Pessagno & Whalen, S51

. Droltus samignacioensis Whalen & Carter, S16

O 3 O U1 B> W N

. Eucyrtidiellum disparile gr. Nagai & Mizutani, S10

©

. Eucyrtidiellum cf. gunense gr. Cordey, S53

10. Eucyrtidiellum nagaiae Dumitrica, Gorican & Matsuoka,
S20

11. Gigi fustis De Wever, S15

12. Hsuum exiguum Yeh & Cheng, S9

13. Hsuum cf. lucidum Yeh, S25

14. Hsuum matsuokai Tsozaki & Matsuda, S53

15. Hsuum plectocostatum Carter, S9

16. Katroma brevitubus Dumitrica & Gorican, S5

17. Lantus praeobesus Carter, S15
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18. Laxtorum (?) jurassicum Isozaki & Matsuda, S14
19. Laxtorum (?) hichisoense Isozaki & Matsuda, S14
20. Napora cf. nijpponica Takemura, S53

Plate 2

. Napora pyramidalis Baumgartner, S53

. Natoba minuta Pessagno & Poisson, S17
. Parahsuum edenshawi (Carter) , S5

. Parahsuum longiconicum Sashida, S25
. Parahsuum ovale Hori & Yao, S37

. Parahsuum simplum Yao, S16

. Praeparvicingula cf. elementaria (Carter) , S14

O 3 O O1 >~ W N

. Praeparvicingula gigantocornis (Kishida & Hisada) , S9

9. Praeparvicingula nanoconica (Hori & Otsuka) , S9

10. Praeparvicingula tlellensis Carter, S53

11. Stichocapsa biconica Matsuoka, S46

12. Stichocapsa convexa Yao, S13

13. Transhsuum medium Takemura, S14

14. Wrangellium aff. thurstonense Pessagno & Whalen, S16

15. Angulobracchia sicula Kito & De Wever, S14

16. Archaeohagiastrum cf. munitum Baumgartner, S14

17. Archaeospongoprunum cf. coyotense Whalen & Carter,
S53

18. Crucella squama (Kozlova) , S53

19. Hexasaturnalis hexagonus (Yao) , S41

20. Hexasaturnalis tetraspinus (Yao) , S14

Plate 3

. Homoeoparonaella cf. lowryensis Whalen & Carter, S16
. Pantanellium danaense Pessagno & Blome, S15

. Pantanellium inornatum Pessagno & Poisson, S16

. Pantanellium kluense Pessagno & Blome, S48

. Parasaturnalis dijplocyclis (Yao) , S25

. Trillus elkhornensis Pessagno & Blome, S9

. Trillus seidersi Pessagno & Blome, S14

O 3 & O &~ W N

. Tympaneides charlottensis Carter, SH3

9 . Xiphostylus simplus Yeh, S37

10. Zartus mostleri Pessagno & Blome, S53

11. Albaillella levis Ishiga, Kito & Imoto, S1

12. A/baillella protolevis Kuwahara, S1

13. Albaillella triangularis Tshiga, Kito & Imoto, S1
14. Albaillella cf. yamakitai Kuwahara, S1

15. Follicucullus porrectus Rudenk,o S1

16. Neoalbaillella cf. gracilis Takemura & Nakaseko, S1
17. Neoalbaillella optima Ishiga, Kito and Imoto, S1
18. Pseudoalbaillella cf. elegans Ishiga & Imoto, S19
19. Pseudoalbaillella sakmarensis (Kozur) , S19
20. Hegleria mammilla (Sheng and Wang) , S1
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