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

Southwest Japan (Part IT)
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The biostratigraphic studies were made on the Jurassic accretionary complexes of the Tamba Belt distributed in the northern part of

the Kita-Harima district, central part of Hyogo Prefecture, Southwest Japan. More than 180 species of radiolarian fossil species occur

in 97 specimens, of which ages range from Permian to Jurassic. While Permian and Triassic radiolarians were obtained from cherts

and siliceous mudstones, mudstones and acidic tuffs yield Early Jurassic radiolarians. Combined with the results in the southern

region, the accretionary complexes of the Kita-Harima district were formed in the age ranging from Hettangian Age in Early Jurassic

to Aalenian in Middle Jurassic.
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Fig. 1. Location of the study area and simplified map
showing tectonic units in the Kinki-Chugoku regions.
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Sample localities Zone Age Lithology
& :JR2 Pliensbachian-Toarcian (Lower Jurassic) ¢ Y% mudstone
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Fig. 2. Locality map of radiolarian occurrences in the northern part of the Kita-Harima district. The geological
maps were used from Ozaki et al. (1995) and Yoshikawa et al. (2005). Locality numbers of the other samples are
shown in Tables 1-3.
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Table 1.

BEN2 20 5 (&, Albaillella sinuata R° A. cf. asymmetrica 7
&, [ CEBH O FE NI 2> 5 & Pseudoalbaillella scalprata
m. postscalprata 72 EHEL L7z, 25 OFEIL, Ishiga
(1986) =° Aitchison etal. (2017) 7 EDERBEIZHED &,
)V AT (Cisuralian 1) 7 0 Kungrian ] G o FA
ZAE S 5.

T2, ZHATRREREDERF v — P25
\&, Albaillella cf. cavitata (N46) <° Follicucullus sp. (N45)
e EAEM LTS B O 4E LI Kuwahara et al.
(1998), Kuwahara (1999), Aitchison etal. (2017) 7 &2
v 242 % M (Lonpingian ) THh 5.

- ZEELR (Table 2; Plate 1, 11 ~ 20; Plate 2, 1
~ 20; Plate 3, 1 ~ 5)
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N88 ~ N96) 7 ST PRAF B 2 el Ab A % S50 L
720 HE 2 BUREEN88 ~ N95 2 5 X, Capnodoce J& O 4%
T (C anapetes, C. crystallina, C. primaria, C. sarisa 73
&) X Capnuchosphaera J& (C. colemani, C. deweveri,
C. smithorum, C. triassica 72 &) D3>, Corum regium

R Japonocampe nova, Palaeosaturnalis J& (P karnicus, P

Occurrence list of Permian radiolarians. The abbreviation and symbols are the follows; ch: chert, EP:

Early Permian, MP: Middle Permian, LP: Late Permian, @ : assigned to this species, O : probable assignment to
this species, @ : assigned to this genus, @ : questionable assignment to this genus.

Sample No.] N2 N8 N9 N45 N46
Lithology] ch ch ch ch ch
Sample locality in Fig.2] N2 N2 N2 N45  N45
Species name Geologic Age] EP EP? EP MP~LP LP
1 |Albaillella cf. asymmetrica Ishiga & Imoto, in Ishiga et al. 1982] O
2 |Albaillella cf. cavitata Kuwahara, 1999 O
3 |Albaillella sinuata Ishiga & Watase, in Ishiga et al. 1986 [ ]
4 | Albaillella (?) sp. .
5 | Follicucullus sp. [ ] .
6 | Pseudoalbaillella scalprata Holdsworth & Jones, 1980 [ J
7 | Pseudoalbaillella scalprata m. postscalprata Ishiga, 1983 [ ]
8 | Pseudoalbaillella spp. . )
9 | Entactinia itsukaichiensis Sashida & Tonishi, 1985 [ J [ J
10| Entactinia cf. parapycnoclada Nazarov & Ormiston, 1985 O
11| Entactinia spp. [ J [ ] [}
12| Entactinoshaera(?) sp. . .
13 |Entactinaria .
14| Gustefana sp. ° °
151 Ormistonella sp. ® o o
16 | Quadriremis sp. . (]
17 | Raciditor(?) sp. °
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Table 2. Occurrence list of Triassic radiolarians. The abbreviation and symbols are the follows; ch: chert,
siliceous mudstone, T: Triassic, LT: Late Triassic, @ : assigned to this species, O : probable assignment to
@ : questionable assignment to this genus.

species, @ : assigned to this genus,
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EBICHHYS 5 5.
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:I: h"h‘-
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sm:
this

N5
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ch

NZO
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ch

N5

RS

N6O
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Sample No.
Lithology]

Sample locaiity in Fig2| N15  N15

Radiolarian biozone by Sugiyama (1997)| TR7-8_TRS

Species name
NASSELLARIA

N6
ch
N6O
TRE

N62
sm

NBO
TR

N63
ch
6O
RS

N64
ch

N6

TR8

N65
ch

Nes

TRT

3
ch

65
LT

N67  Nes
ch e ch
NG5 Nes  Nes

LT TR6-7 TRS-6)

NE9 | N70
ch
N70

TRE

N71 N7z N86 N8s
sm ¢ ch ch
N70  N70 N85  Nes

TR7-8_T? LT TRS-§

NE9  N9O
ch
65

TR

NOT  N92
e ch
Nes NG5

TR6-7 TRE-7.

N3
ch

NS

TRT

NS4 N95  N96
ch ch
N6s  Nes

TRE-8 LT

N97

Nes
TRE-T

65
TRE

N70
TRT-g]

 Annuiohaeckelella (?) sp. .
Canoptum rhaeticum Kozur & Mostler 1981 .
Canoptum triassicum Yao 1982

Canoptum spp. .

Corum regium Blome 1984
Corum of. speciosum Blome 1984
Corum spp.

9 | Dettandrecyrtium sp.

Hozmadia (?) sp .

1
2
3
4
5 | Corum fusifomis Tekin 1999
6
7
8

eoe
e

Japonocampe nova (Yao 1982)

Japonocampe spp.

Katroma spp. .

Lantus(?) spp.
@ sp. .

n
12
13

15

Livarella densiporata Kozur & Mostler 1981
Livarella gifuensis Yoshida 1986

Livarella longus Yoshida 1986

Livarella validus Yoshida 1986

Livarella spp.

16
17
18
19
20

Multimonilis(?) sp. .
Natoba spp.
Poulpus spp.
Saitoum spp. .
Sethocapsa sp.

21
22
23
24
25

Syringocapsa sp.
Triassocingula sp.
Veghia sp.

26

28

[SPUMELLARIA
| Archaeocenosphaera spp.

Betraccium cf. deweveri Pessagno & Blome 1980
Betraccium spp.

Caprodoce anapetes De Wever, in De Wever et al. 1979

Sample No. N16_N20 N24 N25 | N26 N27 N28 N29 N3O

NGO N61__N62_N63

N64 | N65 N66 N67 N68 N69 | N70 N7l N72 N86 N8S | N8I N9O N91 N9z N93 | Noa NS6 N7

Capnodoce primaria Pessagno, in Pessagno et al. 1979
Capnodoce sarisa De Wever, in De Wever et al. 1979
Capnodoce spp.

9 | Capnuchosphaera colemani Blome 1983

deweveri Kozur & Mostler 1979

1
2
3
4
5 | capnodoce crystallina Pessagno, in Pessagno et al. 1979
6
7
8

L)
]
® oo s w N

Capruchosphaera smithorum Blome 1983
Capruchosphaera triassica De Wever, in De Wever et al. 1979
Capruchosphaera spp. .
Fontinella spp. . .
Gorgansium spp. . -

n
12
13
14

Hagiastrum sp.
Hindeosphaera sp.
Kahlerosphaera spp. .
Mesosaturnalis sp.

16
7
18
19

spp. hd

20

Fa/aeosamma//s karnicus (Kozur & Mostler) 1972
Palacosaturnalis tenuispinosus Donofrio & Mostler 1978
Palagosaturnalis validus Donofrio & Mostler 1978
Palaeosaturnalis spp.

Pantanellium spp. .

21
22
23
24
25

Paronaella spp. . . LY
Plafkerium sp. .
Praeacanthocircus(?) spp. .
Praehexasaturnalis spp. .

deciloburn (Carter) 1993

2
27
28
29
30

Praemesosaturnalis cf. gracilis (Kozur & Mostler) 1972
Praemesosaturnalis cf. heilongjiangensis Yang & Mizutani 1991
Praemesosaturnalis sandspitensis (Blome) 1984
Praemesosaturnalis spp. .
finchi Pessagno, in Pessagno et al. 1979

oo

31
32
33

35

Pseudoheliodiscus spp. . .
Renzium adversum Blome 1983

Renzium spp.

Sarla vetusta Pessagno, in Pessagno et al. 1979
Sarla spp.

36
a7
38
39
40

Serilla cf. tledoensis (Carter) 1993
Triactoma spp. .
Vinassaspongus spp.
| Xiphosphaera spp.

[ENTACTINARIA Sample No. N16_N20

N26 N27_Nes N2g N

8

N60 N6 _N62 N63 Nod.

a4

o |43

.
N65 N66 N67 N6 N6o | N70 N71 N7z N86 N83 | N89 N9O N9l N9z N93 | N94 N95 N96  N97

1 |Ferresium @) sp. .
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FFEHERAETH S,

- JR1 & (Parahsuum simplum Zone, < 2 7 %21 HA
Sinemurian #8& i~ Pliensbachian #i&THA)
Z M AT ARG O A THBICFEMNT 5
HiRE GREINL0), A (GRUEEN31 ~N36) 25 13,

Table 3. Occurrence list of Jurassic radiolarians. The abbreviation 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, @ : questionable assignment to this genus.
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Parahsuum ovale 7 & O Parahsuum )&, Natoba minuta,
Gorgansium &, Pantanellium J&7% E 78S 5. $72, [H
NTFREIA~ A OEZ TRHE IO, NI
YTV 7 AET AF v — M (BEN3) 25,
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Lantus J&, Pantanellium J& 7% EDS@EL L TW 5,

- JR2 & (Trillus elkhomensis Zone, ¥ 1 7 #2 Hi i
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—
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Plate 2 19. Katroma cf. clara Yeh, N3
1-2. Triassic Nassellaria 20. Katroma ninstintsi Carter, N82
1. Livarella validus Yoshida, Sample N16
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6. Parahsuum cf. izeense (Pessagno and Whalen), N6

7. Parahsuum longiconicum Sashida, N6

8. Parahsuum ovale Hori and Yao, N6

9. Parahsuum simplum Yao, N4

10. Praeparvicingula gigantcornis (Kishida and Hisada), N5
11. Praeparvicingula(?) cf. spinifera (Takemura), N5

12. Pseudopoulpus(?) sp., N1

13. Saitoum cf. keki De Wever, N31

14-20. Jurassic Spumellaria

14. Beatricea(?) cf. argescens (Cordey), N10

15. Crucella kaisunensis Whalen and Carter, N10

16. Cyclastrum cf. scammonense Whalen and Carter, N10
17. Gorgansium gongyloideum Kishida and Hisada, N35
18. Gorgansium cf. morganense Pessagno and Blome, N35
19. Hagiastum(?) cf. rudimentum Whalen and Carter, N32
20. Orbiculiformella spp., N10

Plate 5

1-20. Jurassic Spumellaria

1. Palaeosaturnalis aff. liassicus Kozur and Mostler, Sample
N35

2. Palaeosaturnalis cf. rectangularis Kozur and Mostler, N47

3. Palaeosaturnalis subovalis Kozur and Mostler, N35

4. Pantanellium carlense Whalen and Carter, N36

5. Pantanellium kluense Pessagno and Blome, N39

6. Pantanellium spp., N31

7. Parasaturnalis cf. diplocylis (Yao), N5

8. Paronaella cf. grahamensis Carter, N10

9. Praeconocaryomma cf. sarahae Carter, N1

10. Prachexasaturnalis tetraradiatus Kozur and Mostler, N52

11. Pseudacanthocircus mediospinosus Kozur and Mostler,
N10

12. Pseudacanthocircus mocki Kozur and Mostler, N35

13. Tipperella kennecottensis Carter, N49

14. Trillus elkhornensis Pesagno and Blome, N1

15. Trillus seidersi Pesagno and Blome, N1

16. Tritrabus(?) sp., NS

17. Udalia plana Whalen and Carter, N50

18. Udalia primaeva Whalen and Carter, N37

19. Xiphostylus simplus Yeh, N5

20. Zartus cf. mostleri Pesagno and Blome, N4
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