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     All the Middle Jurassic (Bajocian) radiolarian morphotypes encountered from manganese carbonate nodules of the 
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(Spumellaria and Nassellaria), shell forms (Spumellaria: 5 forms. Nassellaria: 5 forms) and genus groups (Spumellaria: 
28 groups, Nassellaria: 36 groups).

In these assemblages, Tritrabs, Gongylothorax-Diacanthocapsa, Cyrtocapsa, Yamatoum and Podobursa decreased 
in number while Higumastra, Palinandromeda and Spongocapsula increased, suggesting oceanographic changes in  
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western Panthalassa where the Middle Jurassic sediments of the Mino Terrane deposited.
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Toarcian – Bajocian

 Nishihara and Yao 2005 1997
2 2

2005  1 5

5

試料および処理方法

1．鵜沼セクションおよび試料

, 2000
Fig.1

,
Yao 1972

4 IN-10 IN-7 IN-3 IN-1
2005 1 IN-16

5 IN-16
3

IN-10 IN-7 IN-3 IN-1

2．試料処理・観察法
1 50 g

10 %

2

Fig. 1. A: Geological sketch map around the Unuma section (base map from Yao, 1972). B: Lithological column of the Unuma section, showing 
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3 2

鵜沼セクションの放散虫化石群集の年代

Matsuoka 1995 Tricolocapsa plicarum
Baumgartner et al. 1995

Unitary Association Zone UA Zone
IN-16 IN-3 UA 3 Zone lowest - 

middle Bajocian IN-1 UA 3 Zone
UA 4 Zone middle - upper Bajocian

Tricolocapsa
Hatakeda et al., 2007

510
5 201

80 Baumgartner et al. 1995
Tricolocapsa plicarum 

Yao Tricolocapsa (?) fusiformis Yao Stichocapsa japonica 
Yao Unuma typicus Ichikawa & Yao Dictyomitrella (?) 
kamoensis Mi"utani & Kido Parvicingula (?) spinata 
(Vinassa) Hsuum (?) cf. mirabundum Pessagno & 
Whalen Transhsuum maxwelli gr. (Pessagno) Hilarisirex 
quadrangularis Takemura & Nakaseko Eucyrtidiellum 
unumaense (Yao) Eucyrtidiellum nodosum Wakita Unuma 
typicus Ichikawa & Yao Emiluvia premyogii Baumgartner
Acanthocircus protoformis (Yao) Tetraditryma corralitosensis 
(Pessagno) Quinquecapsularia megasphaerica Dumitrica & 
Baumgartner Haliodictya (?) hojnosi Riedel & Sanfilippo
Acanthocircus suboblongus (Yao) Acanthocircus protoformis 
(Yao) Orbiculiforma (?) heliotropica Baumgartner Archicapsa (?) 
pacyderma (Tan) Paronaella bandyi Pessagno UA 3 Zone

Saitoum levium 
De We�er Napora latissima Takemura Tricolocapsa sp. S of 
Baumgartner et al. UA 4 Zone

UA 3 Zone
IN-16 Xiphostylus simplus 

Yeh Canoptum poissoni Pessagno Yamatoum elegans 

Takemura, Yamatoum komamiensis Takemura 30
IN-16 IN-3 4

50 19
Cyrtocapsa kisoensis Yao Parahsuum stanleyense 

(Pessagno)  Zartus dickinsoni Pessagno & Blome
UA 3 Zone Quarticella ovalis 
Takemura Gongylothorax oblonga Yao UA 4 Zone

IN-10
Diacanthocapsa operculi Yao Diacanthocapsa 

normalis Yao Parvicingula dhimenaensis dhimenaensis 
Baumgartner Parvicingula dhimenaensis ssp. A of 
Baumgartner et al. Parahsuum stanleyense (Pessagno), 
Cyrtocapsa mastoidea Yao, Stichomitra (?) takenoensis gr. 
Aita UA 3 Zone
Emiluvia salensis Pessagno UA 4 Zone

IN-7 Bernoullius dicera (Baumgartner)
Stichomitra (?) sp. A of Baumgartner et al. IN-7 IN-1

Higumastra gratiosa Baumgartner IN-3 IN-1
Linaresia beniderkoulensis El Kadiri, Podobursa 

helivetica (Rüst) UA 3 Zone
IN-7 IN-1 Stichocapsa decora 

Rüst UA 4 Zone IN-7
IN-1 Palinandromeda podbielensis O"�oldo�a)

IN-3 IN-1 Perispyridium ordinarium gr. 
(Pessagno) UA 5 Zone

IN-16 IN-3 4
UA 3 Zone lowest - middle 

Bajocian
IN-1 36

Tricolocapsa aff. plicarum Yao (Tricolocapsa plicarum 
ssp. A of Baumgartner et al. ) UA 4 Zone
Podobursa polyacantha (Fischeli) UA 5 Zone

IN-1
UA 3 Zone UA 4 Zone

middle late Bajocian
lowest upper Bajocian

Ogg 2004
172 Ma 169 

Ma 300

放散虫化石の群集解析結果

1．放散虫化石群集の種構成
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5
IN-16 IN-1

300 Fig.2
5 510

3 50 60
370 400

interpolated species

2004

2．群集間の類似度数（Q S）

2 5
QS Fig.2 QS 0.63-0.78

IN-16 IN-1
IN-7 IN-10 IN-3

5

3．短期間種数と構成種数の比（S R / T）
1

Fig.2

SR T

3 SR/T 0.08 0.09
0.1 Fig.2

1
3

9

4．Spumellaria種数とNassellaria種数の比（S/N）
Spumellaria Entactinaria

Nassellaria 3 De We�er et al., 2001
Entactinaria

Entactinaria Spumellaria
Spumellaria 135 150 Nassellaria

175 190 S/N Spumellaria / 
Nassellaria 0.73 0.83 Fig.2

4 S/N 0.8
IN-1 S/N 0.7

Spumellaria

5．絶滅種数と出現種数
5

Fig.3
Fig.2 IN-

16
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IN-1 4

IN-7 61

IN-1

IN-16

2004

Fig.4

Spumellaria Nassellaria

考察

1 .  放散虫群集の多様性の継続
（1）放散虫化石群集の種数

Fig. 3. Vertical distribution of the number of radiolarian species in the Unuma section. The number in parentheses indicates the total number of 
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1998
late Bajocian-Bathonian

559 3 331 135 354
2002

1
early Bajocian 234

Su"uki and Ogane 2004
1

late Aalenian 140

Bartolini et al. 1995 5
4

Spumellaria 35 Nassellaria 94
Spumellaria 213 Nassellaria 297 510

Table 1 Plate 1 20

(Bajocian)

5
500

IN-7 340
320

400

200 2/5 Fig.3
172 Ma 169 Ma

300

（2）Spumellaria種数とNassellaria種数
　

Spumellaria Nassellaria
Fig.4

Fig.4 Nassellaria Fig.4

IN-3
Nassellaria IN-3

IN-1
Spumellaria Fig.4 IN-16

IN-10
IN-10

IN-16 IN-10
Spumellaria

Spumellaria
Nassellaria

Nassellaria Spumellaria

SR/

Fig. 4. Faunal change of spumellarians and nassellarians in the Unuma section.
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T Fig.2
1 Spumellaria

Nassellaria

（3）放散虫化石種の殻型グループ分け

Spumellaria Nassellaria

MKM-
1

late Aalenian , 
1997

Spumellaria：Spumellaria
spherical shell elliptical shell }at 

shell 3
disk type ring type arm type

3
5 Fig.5

4 70
IN-1 60

Spumellaria 5
4

IN-1 IN-16
IN-7

IN-7 IN-1 IN-16
Spumellaria

3
MKM-1 IN-16

Spumellaria

Spumellaria Nassellaria

Fig. 5. Rate and tempo of spumellarians and nassellarians that are grouped by shell forms in the Unuma section.
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Nassellaria：Nassellaria
conical shell fusiform

foot-bearing hat form
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Fig.6 A 6B
Spumellaria 49 Nassellaria 51

Spumellaria 28 S1 S28
Nassellaria 36 N1 N36

Table 1

a b c
d 4 Fig.7

Spumellaria

3

Tritrabs S23 4
Higumastra S25

Pantanellium-Trillus-Zartus S10
Saturnalidae S16

Nassellaria
IN-10

Gongylothorax-Diacanthocapsa N7 Cyrtocapsa N12
Yamatoum N16 Podobursa N20
Napora N3

, 
Palinandromeda N6 Spongocapsula

N34 Solenotryma N21
Xitus N26
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Fig. 7. Changes in the number of species belonging to the selected genus groups in the Unuma section. a: increasing trend, b: decreasing trend, 
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1 2,3,8,11 Cenosphaera  sp. A c + + 66 119,120 Hexalonche sp. B d + + + + +
2 1,4,5,10 Cenosphaera  sp. C c + + 67 122,125 Hexalonche sp. F d + + + +
3 6 Cenosphaera sp. D d + + + + 68 124 Hexalonche sp. H f + +
4 9,65 Cenosphaera sp. D2 c + + + 69 126,133 Hexalonche sp. J b +
5 12,13,14 Cenosphaera ? sp. X b + + + 70 128,129 Hexalonche sp. D d + + + +
6 15,16 Xiphostylus simplus Yeh f + 71 Hexalonche ? sp. D3 d + + +
7 17 Xiphostylus sinuosus P. & Y. b + 72 Hexalonche sp. D4 d +
8 18,19,20 Xiphostylus logdellensis P. & Y. b + + + + 73 123,130 Hexalonche sp. E d + + + +
9 21 Xiphostylus ? sp. A a + + 74 131 Hexalonche sp. B0 c +

10 22 Triactoma southforkensis P. & Y. b + + + + 75 Hexalonche sp. D0 b + + + +
11 23,24,25 Triactoma brooksi Pessagno & Yang b + + + + 76 132 Hexalonche sp. B2 d + + + + +
12 26 Triactoma wickiupensis P. & Y. b + + + + 77 135 Hexastylus ?  tetradactylus C. & M. d + +
13 28,29,30 Triactoma ? sp. X b + 78 136,137 Pantanellium sp. A f +
14 27,31 Triactoma ? sp. W b + + + 79 139 Pantanellium sp. C g + + + + +
15 34 Praeconocaryomma  sp. A2 b + 80 138,140,141,142,143 Pantanellium riedeli Pessagno f + + + + +
16 37 Praeconocaryomma ?sp. B0 c + + 81 Pantanellium baileyi P.  &  B. f + + + +
17 33,35,38 Praeconocaryomma sp. B f + + + + + 82 144 Pantanellium sp. L of B. et al. f + + + +
18 36,39,41 Praeconocaryomma ? sp. D f + + + + + 83 146 Trillus sp. D d + + +
19 45,49,69 Haliomma sp. E f + + + + + 84 147,148,150,151 Trillus elkhornensis  P.  &  B. d + + + + +
20 47 Haliomma sp. O f + + + 85 145,149 Trillus sp. C g +
21 40,48,51 Haliomma sp. D2 f + + + + 86 152 Zartus sp. A0 f + + + +
22 50,63 Haliomma sp. A g + + + + + 87 153,154 Zartus sp. B f + + + + +
23 53,57,68,70 Haliomma sp. H d + + + + + 88 155 Zartus dickinsoni P.  &  B. f + + + +
24 54 Haliomma  sp. J d + + + 89 Zartus sp. B3 d + + +
25 42,46,55,59,62,66,67 Haliomma sp. L d + + + + + 90 Zartus imlayi  Pessagno & Blome g + + +
26 56,75 Haliomma sp. M f + 91 Zartus ? sp. E g + + +
27 43,58 Haliomma sp. P d + 92 156,157,164 Gorgansium sp. A f + + + + +
28 44,52,60 Haliomma sp. C2 a + + + + + 93 158 Gorgansium sp. B g + + + + +
29 61 Haliomma  sp. G c + + 94 159,161,163,165 Gorgansium sp. C f + + + + +
30 64,73 Haliomma  sp. D3 c + + 95 160,162 Gorgansium sp. B2 f + + + + +
31 Haliomma sp. V d + + + 96 168 Emiluvia premyogii Baumgartner d + + +
32 Haliomma ? sp. W g + + + + + 97 169,171,180 Emiluvia sp. B2 d + + + + +
33 71,72 Actinomma siciliensis �������	��	�	� � + + + + 98 116,172 Emiluvia splendida Carter b + + +
34 74 Drymosphaera sp. C d + + 99 173,176 Emiluvia salensis Pessagno d + + + +
35 75 Drymosphaera sp. D f + 100 170, 178 Emiluvia chica s.l. Foreman d + + +
36 81 Drymosphaera sp. F d + + 101 174,175,177,179 Emiluvia orea Baumgartner b + + + +
37 82 Drymosphaera sp. A3 b + + 102 Haliodictya ? hojnosi R. & S. f + + + +
38 83 Drymosphaera sp. G d + + + 103 Haliodictya ? sp. A d + +
39 Drymosphaera ? sp. H b + + + 104 181,185 Archicapsa sp. C e + +
40 76,78,79,84 Quinquecapsularia  megasphaerica D.&B. b + + + + + 105 182,184 Archicapsa  sp. B h + + + + +
41 85,86,87,88 Thecosphaera ? sp. D f + + + 106 183,186 Archicapsa ? pacyderma Tan g + + + + +
42 89,90 Thecosphaera ? sp. B g + + + 107 187 Archicapsa  sp. E e + +
43 91 Thecosphaera ? sp. C b + + + + 108 Archicapsa  sp. F h +
44 Thecosphaera ? sp. F f + + + + 109 189,190 Spongurus  sp. D h + + + + +
45 92 Thecosphaera sp. A2 d + + + + 110 191 Spongurus sp. B g + + + + +
46 Thecosphaera ? sp. G g + 111 188,258, Spongurus sp. A2 f + + + + +
47 93 Stylosphaera sp. B d + 112 192 Spongurus ? sp. E f + + +
48 94 Stylosphaera sp. A g + 113 195 Archaeospongoprunum sp. E g + +
49 95,96 Stylosphaera sp. C c + + + + + 114 196 Archaeospongoprunum sp. A2 e + +
50 97 Parvivacca sp.A0 d + + + + 115 197 Archaeospongoprunum sp. B0 d + + + + +
51 98 Parvivacca sp. A d + 116 193,194,198 Archaeospongoprunum sp. A f + + + + +
52 Trilonche sp. B2 d + + + 117 199,201 Archaeospongoprunum sp. B b + + + +
53 101 Trilonche sp. B0 d + + 118 200,202 Archaeospongoprunum sp. C b + + + + +
54 Trilonche sp. C f + + + + + 119 Archaeospongoprunum sp. C2 d + + + + +
55 102,103,105 Acaeniotylopsis ghostensis (Carter) c + + + + 120 Archaeospongoprunum sp. D f +
56 104,106 Acaeniotylopsis variatus #�"�����/ � + + + + + 121 203,204 Pseudoheliodiscus sp. B c + + +
57 107 Staurolonche sp. AO g + + + + 122 206,207,209 Parasaturnalis sp. A d + + +
58 110,112 Staurolonche sp. B d + + + + + 123 208 Parasaturnalis japonicus (Yao) b + + + +
59 Staurolonche sp. B2 d + + + + 124 210,215 Acanthocircus bispinus (Yao) b + + + + +
60 113 Staurolonche sp. C b + + + + 125 213 Acanthocircus suboblongus (Yao) b + + + + +
61 Staurolonche sp. C2 f + + + + 126 214,216 Acanthocircus inuyamaensis (Yao) b + + +
62 114 Staurolonche sp. E f + + 127 211,217 Acanthocircus protoformis (Yao) b + + + + +
63 115 Staurolonche sp. F c + 128 218,222 Hexasaturnalis hexagonus (Yao) b + + + + +
64 117 Staurolonche sp. A6 b + 129 219,220 Hexasaturnalis tetraspinus (Yao) c + + + + +
65 118 Staurolonche sp. A5 b + + + 130 221 Hexasaturnalis sp. A c + + +
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Table 1. Radiolarian species of the Unuma section.
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131 Hexasaturnalis imperfectus (Yao) d + + + + 196 328 Tetraditryma cf. praeplena B. d + +
132 Hexasaturnalis ? sp.C b + + + + 197 329,333 Tetraditryma praeplena Baumgartner d + + + + +
133 224 Spongiostoma  sp. B f + + + 198 332 Tetraditryma corralitosensis (P.) b + + + + +
134 226,227 Bernoullius furcospinus Kito et al. b + + + + 199 320,327,334,335 Archaeohagiastrum munitum B. d + + + +
135 229 Bernoullius dicera (Baumgartner) c + 200 Archaeohagiastrum longipes B. b + + + + +
136 225,230 Bernoullius  rectispinus  Kito et al. f + + + + 201 326,342 Archaeohagiastrum sp. C d + +
137 231 Bernoullius ? sp. E e + 202 331 Archaeohagiastrum  sp. D d +
138 Bernoullius ? sp. F d + + 203 347 Pseudocrucella  sp. F d +
139 233 Spongotripus sp. Z d + + + + + 204 166,336,337,339 Pseudocrucella sp. A b + + + + +
140 Spongotripus sp. A02 d + + 205 338 Pseudocrucella sp. B d + +
141 99,232 Spongotripus sp. A0 b + + + + + 206 344,345 Pseudocrucella ? sp. C b +
142 234,235,236,237 Spongotripus sp. B b + + + + + 207 340,341 Crucella  sp. A d + + + + +
143 Spongotripus sp. B02 d + + + 208 710,711 Perispyridium  sp. B2 d + +
144 Spongotripus sp. B2 d + + + 209 709,713 Perispyridium  sp. C d + + + +
145 239 Spongotripus sp. D b + 210 707,712,714 Perispyridium  sp. D d + + + + +
146 240 Spongotripus sp. E f + + + 211 708,715 Perispyridium  sp. E2 d + + + + +
147 108,109,242 Staurodoras sp. A f + + + + + 212 716 Perispyridium  sp. F b + + + +
148 Staurodoras sp. A0 g + + 213 717 Perispyridium ordinarium  gr. (P.) d + +
149 127,134,243 Staurodoras ? sp. B d + + + + 214 349 Poulpus  sp. O f + + + + +
150 Staurodoras ? sp. C d + + + + 215 350 Poulpus  sp. A g + +
151 241 Staurodoras ? sp. F f + + + + 216 Poulpus  sp. B g + + + + +
152 246 Orbiculiforma sp. B0 h + + 217 Poulpus  sp. C g + +
153 247 Orbiculiforma sp. B g + + + + 218 Poulpus  sp. D f +
154 245,248,249,252,254 Orbiculiforma sp. A2 d + + + + 219 351 Pseudopoulpus actipodium Takemura d + +
155 244,253 Orbiculiforma sp. B2 g + + + + 220 Pseudopoulpus yamatoensis T. d + + + +
156 255,256 Orbiculiforma ? heliotropica B. b + + + + + 221 353 Saitoum pagei  Pessagno f + + + + +
157 258,263 Spongotrochus sp. A0 f + + + + + 222 352,354 Saitoum levium ��	��	�	� ! + + + + +
158 257,260,261,262 Spongotrochus sp. B3 f + + + + + 223 Saitoum  sp. A f + + +
159 265 Bistarkum sp. A h + + + + 224 355,357 Turanta sp. A b + + +
160 266 Bistarkum sp. B b + + 225 356 Turanta morinae  gr. Pessagno & Blome b + + + + +
161 264,267 Bistarkum sp. C f + + + + + 226 358 Napora mitrata  Pessagno et al. e + + + +
162 269 Bistarkum sp. C0 c + + + 227 365 Napora  sp. A of Baumgartner et al. d + +
163 270 Bistarkum sp. C1 d + 228 367 Napora latissima  Takemura d + + + + +
164 271 Bistarkum sp. A1 d + 229 368 Napora  sp. G f +
165 Bistarkum sp. F f + 230 369 Napora  sp. D g + + + +
166 273,276 Homoeoparonaella elegans P. b + + + + + 231 362,371 Napora deweveri  Baumgartner d + + + + +
167 308 Homoeoparonaella sp. D d + + + 232 364,372 Napora nipponica  Takemura f + + + + +
168 Homoeoparonaella sp. E f + 233 373 Napora ? sp. I d + +
169 Homoeoparonaella sp. F b + 234 374,376 Napora  sp. D2 f + + + + +
170 274 Tritrabs sp. A1 b + + + 235 377 Napora  sp. F2 d + + +
171 279,281,283 Tritrabs simplex �������	��	�	� � + + + + + 236 Napora  sp. N f + +
172 272,275,277,282 Tritrabs sp. E b + + + + + 237 Napora ? sp. M f + +
173 284,285 Halesium sp. A f + + + 238 360 Napora pyramidalis  Baumgartner f + + + + +
174 Halesium ? sp. C b + + 239 375,378 Jacus  sp. A f + + + + +
175 288 Angulobracchia sp. B a + + + + 240 380 Dumitricaella ? sp. A e +
176 286,287,289,290 Angulobracchia sicula �������	�	�	� � + + + + + 241 381 Dumitricaella ? sp. B e +
177 Angulobracchia sp. D b + + 242 385,388 Ares cylindricus (Takemura) b + + + + +
178 292,308 Paronaella bandyi Pessagno b + + + + + 243 383,386 Ares  sp. B f +
179 278,291,293 Paronaella kotura Baumgartner b + 244 387 Ares  sp. A of Baumgartner et al. f + + +
180 295,300 Paronaella sp. C b + + + + + 245 389 Cornutella reideli  Yao b + + + + +
181 296,304,306 Paronaella broenninanni Pessagno b + + + + + 246 390 Hilarisirex  sp. A d + +
182 302,310 Paronaella sp. M b + + + 247 Hilarisirex quadrangularis  T. & N. d + + + +
183 303 Paronaella sp. G b + + + + + 248 393 Diceratigalea hemisphaera  T. & N. f + +
184 305 Paronaella  sp. E b + + + + 249 394 Diceratigalea  sp. A c +
185 307,313 Paronaella aff. trifoliacea �"����� ! + + + 250 402,409 Palinandromeda  sp. B b + +
186 309 Paronaella pristidentata Baumgartner b + + + + 251 406 Palinandromeda praepodbielensis  (B.) b + + + + +
187 Paronaella sp. P f + 252 407 Palinandromeda podbielensis  (O.) b + + +
188 294,311,312 Archaeotriastrum sp. B d + + + + + 253 403,405,408 Palinandromeda sognoensis  B. b + +
189 315,323 Higumastra aff. hilara (Yeh) d + 254 410 Palinandromeda  aff. depressa  (D. & M.) b + +
190 316,317 Higumastra laxa Yeh d + + + + + 255 411 Palinandromeda  sp. G b +
191 318,322 Higumastra  sp. B d + + + + + 256 413 Palinandromeda ? sp. Y b + +
192 319,321 Higumastra gratiosa Baumgartner b + + 257 415 Gongylothorax  sp. A g + +
193 Higumastra aff. coronaria �"����� � + + 258 416 Gongylothorax  oblonga Yao h + + + +
194 324,330 Tetratrabs izeensis Yeh d + + + 259 417 Gongylothorax siphonofer  Dumitrica h + + +
195 325 Tetratrabs sp. A b + + + 260 Gongylothorax  aff. siphonofer  D. h + + + +
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261 418,419 Diacanthocapsa normalis  Yao h + + + 326 506,510 Arcanicapsa  sp. D g + + + + +
262 420 Diacanthocapsa operculi  Yao g + + 327 508 Arcanicapsa  sp. F c + +
263 421 Diacanthocapsa  sp. B g + 328 509 Arcanicapsa  sp. I f + + + +
264 422 Tricolocapsa minoensis   Matsuoka h + 329 511 Arcanicapsa  sp. K f +
265 423 Tricolocapsa megaglobosa   Matsuoka g + 330 Arcanicapsa  sp. L g + + + +
266 424 Tricolocapsa fera   Matsuoka f + + 331 Arcanicapsa funatoensis  (Aita) g + +
267 427 Tricolocapsa  aff. parvipora  Tan h + + + 332 Arcanicapsa  sp. N d +
268 425,428,432 Tricolocapsa  aff. ruesti  Tan g + + + + + 333 512 Yamatoum  sp. B e +
269 Tricolocapsa  sp. A g + 334 513 Yamatoum elegans  Takemura f +
270 Tricolocapsa  sp. S of B. et al. g + + + + + 335 515 Yamatoum komamiensis  Takemura f +
271 430 Tricolocapsa plicarum  Yao g + + + + + 336 516 Yamatoum connicinum  Takemura e + + + + +
272 431,434 Tricolocapsa ? fusiformis  Yao g + + + + + 337 514,517 Yamatoum spinosum  Takemura d + + + + +
273 433 Tricolocapsa aff. plicarum  Yao g + 338 518 Yamatoum caudatum  Takemura d + + + +
274 435 Tricolocapsa  sp. D g + + + + + 339 519 Yamatoum  sp. C f + + +
275 429,436 Tricolocapsa  sp. E g + + + + + 340 520 Yamatoum  sp. D d + + + + +
276 Tricolocapsa  sp. H g + + 341 Yamatoum  sp. E f + +
277 441 Stichocapsa  sp. C g + + 342 Yamatoum  aff. spinosum  Takemura f + + +
278 442,533,728 Stichocapsa  sp. D g + + + + + 343 Yamatoum ? sp. A of Takemura g + +
279 Stichocapsa  sp. J h + + + + 344 521 Quarticella  sp. A g + + + + +
280 443 Stichocapsa  sp. A g + + + 345 522 Quarticella  sp. B g +
281 444 Stichocapsa  sp. B f + + + + 346 523 Quarticella  sp. C g + + + + +
282 445 Stichocapsa convexa  Yao f + + + + + 347 524 Quarticella  sp. E g + + + +
283 446 Stichocapsa japonica  Yao d + + + + + 348 525 Quarticella  sp. D d + +
284 448 Stichocapsa  sp. E of Yao e + + + + 349 526 Quarticella  sp. F f + +
285 447,449 Stichocapsa  decora Ruest e + + 350 527,528 Quarticella spinosa  Takemura f + + + +
286 Stichocapsa tegiminis  Yao g + + + + + 351 529 Quarticella conica  Takemura d + + + + +
287 Stichocapsa  sp. G g + + + 352 530 Quarticella  sp. G e + + + +
288 451 Minocapsa globosa  Matsuoka f + 353 531 Quarticella  sp. H d +
289 456,457 Eucyrtidiellum ? sp. X g + + 354 532 Quarticella  sp. HO e + + + +
290 458,459 Eucyrtidiellum unumaense  (Yao) g + + + + + 355 Quarticella  sp. A2 f + + +
291 460,733 Eucyrtidiellum ? sp. A h + + + + + 356 Quarticella  sp. J f +
292 461,462 Eucyrtidiellum  sp. C h + 357 Quarticella ovalis  Takemura f + + + +
293 463 Eucyrtidiellum ? aff. quinatum  T. f + + + 358 739 Quarticella  sp. K g +
294 452,464 Eucyrtidiellum  sp. D g + + + + + 359 Quarticella  sp. L g +
295 465 Eucyrtidiellum nodosum  Wakita f + + + + + 360 Quarticella  sp. M h + +
296 Eucyrtidiellum  sp. G f + + + + 361 Quarticella dura Takemura f +
297 Eucyrtidiellum ? quinatum  Takemura f + + 362 534 Parvifavus  sp. B e + + + +
298 466 Thetis  sp. A h + + 363 535 Parvifavus  sp. BO f + +
299 467,468 Thetis  sp. B g + + 364 Parvifavus ? minoensis  Takemura g + + + + +
300 471,472,473 Cyrtcapsa kisoensis  Yao g + + + + 365 Parvifavus ? irregularis   Takemura g + + + +
301 474 Cyrtocapsa  sp. B h + + + 366 Parvifavus  sp. C h + +
302 Cyrtocapsa ? sp. C g + + + + 367 536,538,744 Sethocapsa dorysphaeroides �%	����� � + + +
303 475 Cyrtocapsa mastoidea  Yao f + + + 368 539 Sethocapsa ? sp. A0 g + + + + +
304 478 Unuma  sp. Y g + + + 369 540 Sethocapsa ? sp. B f + + + + +
305 480 Unuma echinatus  Ichikawa & Yao f + + + + + 370 541 Sethocapsa ? sp. BO f + + + + +
306 484 Unuma  sp. A of Yao f + + + + + 371 542 Sethocapsa ? sp. D f + + + +
307 Unuma  aff. paulsmithi  (Carter) f + 372 543 Sethocapsa ? sp. C f + + + + +
308 486 Unuma  aff. echinatus  Ichikawa & Yao f + + + + + 373 Sethocapsa ? sp. D2 f + + +
309 487 Unuma  sp. F f + + + + + 374 Sethocapsa ? sp. E g + + +
310 485, 489 Unuma  sp. H f + + + 375 Sethocapsa ? sp. B2 g + + +
311 479,481,482,483,488,490Unuma typicus  Ichikawa & Yao f + + + + + 376 544 Katroma bicornus ��	��	�	� � + +
312 491 Unuma latusicostatus  (Aita) f + + + 377 545 Syringocapsa  sp. D f +
313 492 Unuma  sp. I g + 378 548,550,556 Syringocapsa  sp. E b + + + + +
314 Unuma  sp. K d + 379 553,549 Syringocapsa  sp. A b + + + +
315 493 Protunuma  sp. A g + 380 Syringocapsa  sp. F f + + +
316 495,496 Protunuma  sp. B g + + + + + 381 551 Syringocapsa  sp. B b + + + + +
317 497 Protunuma  sp. E f + 382 552 Syringocapsa  sp. G d + + +
318 Protunuma  sp. G h + 383 Syringocapsa  sp. D0 f + + + +
319 498 Protunuma fusiformis  I. and Y. g + + + + + 384 Syringocapsa  sp. C d + +
320 499,505 Arcanicapsa sphaerica  Takemura d + + 385 Syringocapsa  sp. F2 b + + + +
321 500 Arcanicapsa  sp. AO g + + + + + 386 554 Podobursa polyacantha  (Fischeli) b +
322 501 Arcanicapsa  sp. B g + 387 555 Podobursa helivetica  (Ruest) d + +
323 502,507 Arcanicapsa  sp. C f + + + + + 388 557 Solenotryma  sp. A f +
324 503,504 Arcanicapsa  sp. H f + + + 389 Solenotryma  sp. B f +

325 537 Arcanicapsa  sp. A f + + + + + 390 564 Dictyomitrella ? sp. C c + N
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391 561,565 Dictyomitrella ? kamoensis  M. & K. f + + + + + N
22 456 650 Parahsuum  sp. C f + + + +

392 568 Archaeodictyomitra  sp. C g + + 457 651 Parahsuum  sp. D g + +
393 567,569 Archaeodictyomitra  sp. B f + + + + + 458 653 Parahsuum  sp. J f + + +
394 570,571,572 Mita  sp. B g + + + + + 459 600,652,654 Parahsuum ovale  Hori and Yao c +
395 573 Canoptum poissoni  Pessagno d + 460 655,666,681 Parahsuum officerense  (P. & W.) d + + + + +
396 577 Canoptum  sp. O f + 461 656 Parahsuum  sp. B2 g + +
397 580 Canoptum  sp. B d + + + + 462 640,657 Parahsuum  sp. B d + + + +
398 581 Canoptum  sp. A f + + + 463 611,658 Parahsuum  sp. A g +
399 583 Canoptum  sp. A2 f + + + + 464 659 Parahsuum  sp. Z g +
400 Canoptum ?  sp. F h + + 465 662 Parahsuum cruciferum  Takemura d +
401 585 Anisicyrtis  aff. jurassica  Takemura f + + + 466 663 Parahsuum parvum  Takemura f + + + + +
402 586 Anisicyrtis  sp. D f + + + + 467 665,667 Parahsuum dentatum  Takemura d + +
403 587 Anisicyrtis  sp. B e + + + + + 468 669 Parahsuum ? natorense  (El Kadiri) b + + + +
404 Anisicyrtis  sp. A f + 469 670 Parahsuum ? olorizi  (El Kadiri) b + +
405 589 Anisicyrtis  sp. C f + + + + + 470 671 Parahsuum ? hiconocosta  B. & D. b + + +
406 590 Anisicyrtis  sp. K d + 471 674 Parahsuum  sp. S of Baumgartner et al. c + + + +
407 591 Anisicyrtis  sp. E d + + + + + 472 673,675 Parahsuum stanleyense  (Pessagno) d + + + +
408 592 Anisicyrtis jurassica   Takemura g + + 473 676 Parahsuum simplum  Yao c + + + +
409 593 Anisicyrtis  sp. J b + + + 474 672,677 Parahsuum  sp. C2 d + + + + +
410 594 Anisicyrtis  sp. F f + + + + + 475 678 Parahsuum  aff. ovale  Hori and Yao f + + +
411 595,596 Anisicyrtis  sp. G c + + + 476 679 Parahsuum  sp. BO f +
412 740 Anisicyrtis  sp. L f + + + + 477 680 Parahsuum? sp. B4 d +
413 597,598 Xitus  sp. A f + 478 Parahsuum  sp. X f + + + +
414 599 Xitus  sp. B f + 479 Parahsuum ? sp. D2 g + + + +
415 Xitus ? sp. C g + 480 Parahsuum  sp. Y h + + + + +
416 604 Laxtorum ? sp. C g + + + + 481 735 Parahsuum  sp. V f + + +
417 605 Laxtorum ? sp. B c + + 482 682 Hsuum  sp. B01 f + + + +
418 606,738 Laxtorum ? sp. D f + + + + 483 683 Hsuum  sp. D0 f +
419 Laxtorum ? sp. E g + + 484 684 Hsuum  sp. E0 g +
420 607,609 Parvicingula  aff. spinifer  (Takemura) d + + + + + 485 686 Hsuum ? sp. 1 of Baumgartner et al. e + +
421 610 Parvicingula  aff. Brunsensis P. & W. f + 486 689,698 Hsuum  sp. A0 f + + + +
422 612 Parvicingula  sp. D f + + + + 487 688,690,692 Hsuum matsuokai �$�"�<����������� � + + + + +
423 613 Parvicingula  sp. GO g + + + + + 488 668,691 Hsuum  sp. A d + + + +
424 614 Parvicingula  sp. G g + + + 489 Hsuum sp. A3 f + + + + +
425 Parvicingula  sp. G2 g + + 490 693 Hsuum  sp. C e + +
426 616 Parvicingula  sp. F g + + + + 491 694 Hsuum ? cf. mirabundum  P. & W. e + + + + +
427 617,619,623 Parvicingula  sp. E c + 492 697 Hsuum  sp. E f + +
428 608,618 Parvicingula japonicus  (Takemura) f + + + + + 493 699 Hsuum  sp. H d + + +
429 620 Parvicingula  sp. F2 f + + 494 696,700,702 Transhsuum hisuikyoense  (I. & M.) d + + + +
430 Parvicingula  sp. F3 f + + + + 495 701 Transhuum  aff. medium  Takemura d + + + +
431 621 Parvicingula obesa   Takemura b + + 496 Transhuum medium  Takemura d + + +
432 622,628 Parvicingula spinifer  (Takemura) f + + + + + 497 695,703 Transhsuum maxwelli  gr. (Pessagno) f + + + + +
433 624 Parvicingula  sp. D2 e + + + + + 498 705 Linaresia beniderkoulensis  El Kadiri d + +
434 Parvicingula  sp. D3 g + + + 499 718 Stichomitra  sp. B g + + + + +
435 625 Parvicingula d. dhimenaensis  B. e + + + + 500 588 Stichomitra ? sp. A of B. et al. c +
436 626 Parvicingula dhimenaensis  ssp. A e + + + + 501 719,720 Stichomitra ? takenoensis  gr. Aita d + + +
437 627 Parvicingula ? spinata  (Vinassa) f + + + 502 579,721 Spongocapsula palmerae  Pessagno c + + +
438 Parvicingula ? sp. J f + + + + + 503 722 Spongocapsula  sp. A d +
439 Parvicingula ? sp. H g + + + 504 723 Spongocapsula  sp. B f +
440 741 Parvicingula ? sp. K e + + 505 727 Artostrobium primum  Yao h + + + + +
441 734 Parvicingula ? sp. L e + + 506 726 Artostrobium  sp. C g +
442 Parvicingula  sp. M d + 507 Cyrtocalpis propria Yao h + + + +
443 Mirifusus  sp. D b + 508 Cyrtocalpis operosa Tan h + + + + +
444 629,630 Mirifusus proavus  Tonielli b + + + + + 509 Bipedis ? sp. A h +
445 631 Mirifusus fragilis  s.l. Baumgartner b + 510 732 Bipedis ? sp. B g + +
446 632,633 Mirifusus  sp. C d + + +
447 635 Elodium  aff. cameroni  Carter c + ~���	�����������!�����
448 636,659 Elodium cameroni  Carter c + + �������z��	���������������������z��������	��	�	���
449 743 Elodium  sp. A e + C. & M.: Conti & Marcucci, P. & B.: Pessagno & Blome, 
450 638 Parahsuum gratum  (Yeh) f + R. & S.: Riedel & Sanfilippo, B.: Baumgartner, P.: Pessagno, 
451 641 Parahsuum  sp. R f + �����%�z���<	�������%�<��	<���z��"�������������z��	��	�	������
��	���
452 681 Parahsuum  sp. LO f + D.: Dumitrica, T.: Takemura, I. & Y.: Ichikawa & Yao,
453 644,660 Parahsuum  sp. Q f + + + + �������z���"��������������������z��	������������	��
454 647 Parahsuum  sp. W g + >������z�>��������	�����	��	�	���$������z�$�"�<������������
455 639,648 Parahsuum mirifica  (Yeh) g +
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Explanation of plates
Plates 1 to 20

Scanning electron microphotographs of the radiolarian species of the Unuma section. 
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