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Difference in radiolarian ages of Middle Jurassic manganese carbonate nodules and 
their host rocks in the Mino Terrane: 

Implications for the origin of manganese carbonate micro-spherules
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Comparison of the paleontology, sedimentology, and taphonomy of manganese nodules and enclosing strata from the 
banks of the Kiso River in the Mino Terrane, Inuyama area, southwest Japan, indicates that radiolarians in manganese 
carbonate micro-spherules were reworked from older sediment and did not come from the surrounding sedimentary 
environment. To explain this, manganese carbonate micro-spherules that initially formed on the pelagic ocean � oor were 
later transported to a hemipelagic deposition site. We sampled manganese carbonate nodules and their host rock at three 
stratigraphic levels (IN-16, -3.5, and -21 in ascending order) to perform a taxonomic analysis of their radiolarian fauna. 
Manganese carbonate nodules (Man) contained between 223 and 250 species, depending on stratigraphic level, whereas 
the matrix enclosing the nodules (Mat) contained 57 to 128 species. Faunal similarity among the horizons was assessed 
using the quotient of similarity (QS), which showed a positive correlation with stratigraphic position. In contrast, the 
faunal similarity between Mat and Man in each horizon was considerably lower. Man samples, except for IN-16, had 
more spumellarian species than did Mat at the same horizon, and Mat contained rare indigenous spumellarian species, 
but fewer indigenous nassellarian species. A different number of biostratigraphic events was also identi� ed in Mat 
samples (eight � rst and one last occurrence event) than in Man samples (six � rst and 23 last occurrence events). The 
larger number of species present in Man than in Mat may be the product of contamination by older radiolarians. This 
possibility was evaluated using known temporal morphological variation in the size of the basal appendages (increasing 
through time) and abdomen of Striatojaponocapsa plicarum. S. plicarum specimens exhibited a wider range in basal 
appendage size in Man (except IN-16) than in Mat from the same horizon; this would have been caused by a mixture 
of S. plicarum of different ages. Furthermore, the basal appendages of S. plicarum tended to be smaller in Man than 
in Mat at the same horizon, implying that individuals in Man were predominantly derived from older sediments. The 
manganese carbonate micro-spherules lacked terrigenous siliciclastic grains, suggesting that they precipitated under 
pelagic conditions. They were commonly broken and abraded, however, and were present as layers that were laminated 
and locally rippled. These sedimentary structures suggest that the micro-spherules were transported by bottom currents 
from a pelagic location, where they originally formed by precipitation from seawater, and redeposited on a hemipelagic 
ocean � oor.
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はじめに

3456789:;<=>?>@ABC45DEF-GHI

JKLMN<@A=>?>OPQRSTQUIV� WXI

YZ[\Q]N^_`��abcLMN<d eQfghi

cjI� bcL<^_`��Qkl H� mno Hpq

rsRtuH��avwxyzLM{f (e. g. Yao, 1979; 
|} , 1982; ~� , 1989; �� , 1997; �� , 1998; Suzuki 
and Ogane, 2004; Hori and Wakita, 2006)d ������

���Q�����Q����nUI�� �Qq��=>

?>@ABC45DEa_i�f[\jbcLMN<d =

>?>@ABC45DEV� %�[Q@A=>?>OPa�

��j�<����UIn[�<NV�[I�R�f�Q

j�<d �� (1997) V� �� Q4567¡� ¢ U�Q

5n£IpNM� @A=>?>OPUQ^_`��sR¤

tu��eL9Q��sRQ¥¦§¨¤©ª�fdeQ«¬�

456­®¯ Toarcian89456­U¯ Bajocian cjQ
^_`��sRQ¥¦a� sR¤°±;<�²QmZ³

´Qµ¶F� ·²Q¸h¹º»Z²Q¼½¹I¾¿ÀLM

N<�F¤Á98I�fd cf� Â� º �� (2005) V� �

� ÃÄ$ÅQ��ÆÇÈÉ>Q4567U� (Bajocian)
Q 5n£IpNM� @A=>?>OPUQ^_`��sR

¤tu�� sR¥¦Q§¨FÊË¤ÌÍ�MN<d ÎÏÐ

8 (1983) V� ��ÆÇÈÉ>Q����UIbcL<@

A=>?>OPa� ÑÒÓ ¢ ÔÕÖ×,ØjÙA�=>?

>QÚÛ ºÜÝIq<´ÞÕUQ=>?>¤ßà��a9á

âI±µ�f�F¤� ãÓ� H©ªIqäÌÍ�fd -å�

����UQ^_`��Iæ�MV� çaè±éêIq

ä� ëìHí98�Wî��A89O[Q�ïQRSTð

F¥��MN< (Õñ ºò} , 1983) �F89� ����U
Q^_`çV� @A=>?>OPUQ�Qqäè±éêI

q<¥�a�{8ófFÌô9LMN<d cf� Õñ º õö

(1982) V��ÆÇÈÉ>Q����UQ^_`��sR

¤©ª�� eQsRV Bajocian ¤÷;Føà�fd �Qq
�I�ùHIú�N�F89� ����F@A=>?>OP

UQ^_`��sRVû-Q�Qj�<FüýÀLM{fd

�8�� û-n£IpNM����F@A=>?>OPU

Q^_`��sR¤ûþItu º ëì�f��V��y

zLMN�Nfg� �ùaú�N�Fa����ÀLMN<

z�jV�Nd �LV 1982�ùQ�V^_`²Q	
�

�³�
I�ä� �sRtua��j�óffg� sRQ

l��Qëìa��j�óf�FI�q<Qj���d

3��FC45DEQ�ùa��<��V� h¯Q�Ô�

ÑÒÓ89vwx��ÀLMN<d fFôK� Barash and 
Kruglikova (1994) IqLK� Ô���nÑÒÓQ��
�ka�·�j�<I�88z9 � b!ÀL<=>?>C

45DEIV"·¯#$³U·¯Q^_`a%i�MN<

�&a'9LMN<d cf� (>ABC45DEa)F�M

*+,�MN<���-.>­j/üÀLMN<d �Qq�

Fig. 1. A. Index map of the sedimentary complexes in the western Mino Terrane, and the Inuyama area (arrow). Base map from Wakita (1988). 
B. Simpli� ed geological map of the Inuyama area from Yao et al. (1980), showing the Unuma section, Inuyama area.
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��&V� ��FC45DEFQ�ùHæ0¤12I©�

;<3Êa�<�F¤4x÷5�MN<d xzôM� ^_`

��sRVw8L6�8L��	7Q8���¤9�f

g� sRQ¥¦§¨¤©ª;<:� ;<=C>DH?@�2

Êj�<�FaABÀLMN< (C� º�� , 2004)d DE

jV� ����FeLIbcL<=>?>@ABC45DE

¤FGI� HåIbcL<^_`��sRQsR°±¤t

u�� IsRQJN¤Á98I;<�FIKô� ����Q

ÑÒ°LM@A=>?>OPQ�N°LIOP�� ;<=

C>DH?@89� ����F@A=>?>OPUIbcL

<^_`��Q���QRIæ�MÌÍ;<d

地質概要

1 .  犬山地域
S/$Åj�<ÃÄ$ÅV� T'�ÃÄ�Ur���

����IVW;<d D$ÅIV� 456­XYZ­[�

³Q,KTj°±ÀL<�� Q�\�]^m_`ab (Fig. 
1A) QÑÒ�acxd¸;< (Wakita, 1988)d �L9Q$

nV�TF�MÂIexÈ><=Df¤±�Mkg;<d Yao
(1972, 1979) V� ÃÄ$ÅQ^_`��sRQhN¤Á

98I�fd e�M� Yao et al. (1980) V^_`mno 

H��Iqä� ÃÄ$ÅQ$�TaÔ�ijDbno¤�D

F�� eQnoa§k�n£jn"lIÐmny�onI

qóMp9LMqär�s2�MN<fg� t8�Qnua

ux�óMN<�F¤Á98I�fd eQÔ�ijDbnoQ

�DH��nnoFV�¡V89���vw�n�n[xyD

bn� ����n� ��n� z���{nQ|j�<d

3D��}~¤�R�f����nV� ÃÄ$ÅQ��

IVW;<��ÆÇÈÉ>Q����nj� ��QxyDb

(CH-2) F��QxyDb (CH-1) (Yao et al., 1980) I

VÀcLMkg;< (Fig. 1B)d

2 .  鵜沼セクション
3��ÆÇÈÉ>V� ���������Q�����

pqrT'�ÃÄ�Qû��Id¸�MN< (Fig. 2A)d
DÆÇÈÉ>Ikg;<����nQn"lQ���� º

Fig. 2. A. Simpli� ed map of the Unuma section, Inuyama area, with stratigraphic horizons mentioned in previous work. The material studied was 
collected from levels IN-16, -3.5, and -21. Dark gray areas: siliceous mudstone. Horizontal broken lines: mudstone. B. Stratigraphic column 
for the Unuma section showing the examined horizons (quadrangle open square).

Fig. 3. Polished surface of dark gray siliceous mudstone with white 
to light gray manganese carbonate grains, showing sedimentary 
structures.
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e�V� ����F�I N60�X 84� E� 67�X 89� Nj�
<d ����V�TI��¤��� 6>�úQÑÒ°L

a��;<d hN�^_`mno H��89� �å

]Vj�<�FaÁ98IÀLMN< (Yao, 1972)d []

VQ����V��¤��� ��j��­QxyDbn

(CH-2) Fonj�ÀL< (Yao, 1980)d cf� ����

nQ��8Qn£j� @A=>?>«î (�=>?>ã �

rhodochrosite) Q%[OPan[I�R;<n£a/ü
ÀL< (Figs. 2A, 2B)d @A=>?>OPQ�RTV��
å�I�è�M:¸;<�FawN (Yao, 1972)d

��Q����UIp�<@A=>?>OPQ�R[

\V�THI8��j� OPQ���kM���kaZ

i�� eL9IqóM�[¤�;<�S��<d cf� @A

=>?>OP¤bc�N����Q�na@A=>?>O

PQ�RnI�iÀL<�k�Zi;<d I QÖ×V@

A=>?>OPQ�¡Iqä� Á¢Ik8L<�SF£+

HI+ä¥z<�Sa�< (Fig. 3)d d¤IpNMOPa
�R�MN<�kaC45DE[Q¥�Q�Itô<QV�

@A=>?>89ÜÝ�f=>?>a¥X¦§�¤�;<Ù

A�=>?>F�óMN<fgj�<d

D��jêNf}~V� �����Q 2n£ (IN-16�

IN-3.5)� Urû��Q 1n£ (IN-21) 89�R�fd �

n£IpNM� @A=>?>OPQ�R�f}~¤ IN-16 
Man� IN-3.5 Man� IN-21 Man F�� @A=>?>OP
QbcLMN�N���� (��) Q}~¤ IN-16 Mat�
IN-3.5 Mat� IN-21 Mat F;<d ¨©� Man FV=>?>
}~¤A�� MatV�� (��) ¤A�� û-ª�QMat
FManVÐmû-n£89�R�f�F¤÷;�FI;<d
IN-16 ManUr IN-16 MatV� Â� º �� (2005) Q

IN-16 FÐmûn£89�R�fd IN-3.5V� Â� º ��
(2005) Q IN-7 F IN-3Q´Qn£j�<d �����8
9�R�f IN-21 MatV��¤��� ��ÆÇÈÉ>Q��

��n[]VIVW;<Â� º�� (2005) Q IN-1 F�
Sal�;<�F89� I VØNn£j�<FÌô9L<d

�L9Q�Rn£QVW89«o�M� 3n£Q]¡æ0

V¡Vqä IN-16� IN-3.5� IN-21 F�< (Fig. 2B)d
3IN-16Q@A=>?>OPV����UjuÀ¬ 7cm
QnF�óM�R�MN<d ��Q�­l®ÍIpNM�

�V�§�¤��� ��axyDb�j�<fg¯Q 2}

~Fë°WXI±Nd IN-3.5Q@A=>?>OP�û§I
¬ 22cmQuÀj����UI�Rn¤�xä� �­l®
ÍIpNM��V�§�¤��MN<d IN-21Q@A=>

?>OPV¬ 7cmQuÀQ�RnF�M����UI�
i�Mpä� �­l®ÍIpNM��V¥§�¤�;<d

珪質泥岩の堆積構造と炭酸マンガン粒子の微細構造

3²³®Í89�L9@A=>?>OPQ:[VÑÒ°L

FÌô9L� ´¡®ÍjeQ�µ¤/üj{<d

3����IVny¶"a���� �QÑÒ°LVvw

ãÓQwN�kF�ABãÓQwN�ka·{IZi;

<�Fjm¸<�Q�¹IqóMý
j{< (Fig. 4A, 4C, 
4D)d �Q�N�kF¹N�kV 1X 2mmuQ�¤º
±�� �Q»�IÀ9I 0.2X 0.5mmuQ¼¤º±;<
(Fig. 4D)d cf� �½§a¾¿�MN<�k�ÀkI/ü
j{< (Fig. 4C)d bcL<^_`��çQ»�V� vw
ãÓM�ABãÓjÁÂÀLMpä� çaMMÃnI¥

º�MN<�Q��<d ´¡IpNM� ý
j{<ÄTQÐ

FÅÆaÇ[wÈç�<NV%[ÉçQ Nassellariaj�
<d cf� ^_`��a¶"FnyIÊË;<�kavw

xt9L� FxIÊËå�¤/ü�M;NÇ[wÈç¤Ì�

NassellariaV� çQÍÎå�F¶"Q�å�Fa-Ï�M
N<�F�6�x�N (Fig. 4B)d

Fig. 4. Photomicrographs of siliceous mudstone. Plane-polarized light for all � gures. A. IN-16, B. IN-16, C. IN-3.5, D. IN-21.
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@A=>?>OP�RTQÑÒ°LIV� Ù�QÐÑ

H�°LaZi;<�FaÁ98F�ófd -�V� @A=

>?>OPQ�¡aÒx8���j� ����FQÖ×a

]�F¡�F�IÁ¢j�<d À9I� ]�QÖ×IpNM

@A=>?>OPa(aiE¤º±;<Qa�µHj�<

(Fig. 3Q "I")d ��-�V� @A=>?>OPQ�¡a$
 Ië°M�THIÓx� ����FQÖ×IpNM� ]

�VÁ¢Ik8LMN<a¡�V£+Hj� �8�OÔQ

õÀN@A=>?>OPa£+�kIwvZi;< (Fig. 
3Q "II")d
3@A=>?>OPV� ÔvÕ �mXv mmQ%[¤�;
<�FawNa� OPÔQõÀN�QQ�8IV%[QO

PaÖLM×ØF�ófFÌô9L<OPawvZi;<

(Figs. 5C, 5D)d OPQ»�V@A=>?>QÙ[«îa
^Ú[IRS�f°L89�ä� ÛÜÝ�´QÇÞß`àE

¡j®Í;<F� �OPaÕáIâÜ;< (Fig. 5H)d @
A=>?>OPQ�lV� í98��k�Zi;<a� Ð

mãlj°±ÀLMN< (Fig. 5E)d ��UQ@A=>?
>OPQbcLåIV-t¾ä�a�Nq�Itô<a�

����UQ6>�IåóMOPaæÅjN<�Æ� ÑÒ

°LIFç;<OPÊË�t9L< (Fig. 5I)d @A=>?
>OPUIV� ÐFÅÆ×è�MN�N���ç[\Q^

_`��abcL< (Fig. 5E)d 1OPUIbcL<^_

`��ÄTvVOPIqä§kj�ä� ol®ÍIpNM

vÕÄTa�I��MN<�Q��LK� 1~2ÄT�8bc

�N�Q��<d cf� @A=>?>OP� UreQUIb

cL<^_`��ÄTQç»�IV� vwãÓVÐFÅÆ

bcL�Nd ��UIV� OPUQ^_`��FûR¡I

YZa]x� �8�»�IvwãÓ¤bc I@A=>?

>j»�¤ÁÂÀLf^_`��awvZi;< (Figs. 

Fig. 5. Photomicrographs of manganese carbonate grains. Plane-polarized light for A to G, I, and J, and crossed polars for H.
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5B, 5C)d -å� ��F@A=>?>OPFQÖ×I�;<
^_`ÄTV� OPQé�F�<���I88<�kQç

a�é�x½ê�MN< (Fig. 5F)d À9I� OPûëa�
ì�MN<Ö×IpNM�� û-ÄTaIåQOPIcf

aäYZÀLMN<^_`��çV®ÍÀL�8óf (Fig. 
5G, 5J)d
3�L9Q�&V� @A=>?>OPa^_`ç¤íäî

Å�ïIw6F�+,�f�F¤÷�� cf� -�Q^_`

çaOPIcfa<�FaðN�&V� +,ïI��Uj

@A=>?>OPV±µ�MN�N8� ±µ�fF�M�O

Pa+,;<�FjñLM�cóMN<FtòÀL<d

放散虫化石の群集解析

3@A=>?>OP¤bó����Q²³®ÍF´¡®

Íqä� @A=>?>OPVº±ïI+,�MN<�F¤÷

�fd ôIeQ+,a� û¸ÑÒ�QUjõ�óf�SV�

IsRQö±VÒNl��¤÷;V j�<d -å� Õk

I÷x89+,�MN<�SV� ��<®$"øQsRM

�ùa��<sRa@A=>?>OPF��Q´jüg9

L<V j�<d �Q�û¤S°<fg� ����F@A=

>?>OPQ�R�f}~¤êNM� ^_`��sRQ�

sRtu¤yófd

１．処理・観察法
����}~ (IN-16 Mat� IN-3.5 Mat� IN-21 Mat)

V<a�ÕùA (2.5ú) û"¤yN� @A=>?>OPQ
�R�f}~ (IN-16 Man� IN-3.5 Man� IN-21 Man) V
10úQBAjû"¤y�d �L9Aû"Qï� A¤üý;

<FF�Iþ�IÕ¤KôM���� eQ]��¤�M<-

�Qé�¤ 4X 5.qär�y�d eQï� ^_`��ç

Q�lM»�IZi;<,OÓ¤íäüxfgI�%A (B

A � 	A � Õ
 1 � 1 � 1Q%S��) ¤þ�IKô� K


���À�MÇ(D`>�;<d e�M*¡� ÕIq<�

� ¢ þ�Q�� ¢ ]��Q��¤ 4X 5.qär�y�d

¨]QQR¤�fþ�¤6�ß��b�6ßjß6���6

ßI=�>b��abijDb]j��À�fï� � ! ("

>#6>`5D)j� �ij$6Db¤é±;<dij$6D

bV 1}~I�{ 7X 8%é±;<d eQï� Ü Ý�´

¤êNMij$6Db¤®Í�� º\Q��<^_`��Ä

T¤�&-D;F�MYZ;<d e�M�}~Q^_`�

��&89eL'L( º²¤ûà;<d

3<a�ÕùA¤êNfû"jV� ����UIbcL

<)*�^_`a��ýóM�c��Q�<FÌô9L<a

(Blome and Reed, 1993)� ��Mana+,Q��-.Q
^_`sR89°±ÀL<�9� ��Uj�tÀL<^_

`²VManUI�t�8<V �Qj� <a�ÕùAû"
IqóM^_`aâê�M�� DtujV/0��Nd

2 .  種構成
�}~89:¸�f^_`��²¤ Table 1 I÷;d

cf� }~1FQ2²v (T)� Spumellaria²v (S)�
Nassellaria²v (N)� Ur}~´Q34²v (C)� W
34²v (NC)� l�¡v (QS)� }~ß!²v (PS)
¤ Table 2I÷;d �p� EntactinariaV»�°LaYZÀ
LMN�N�SI Spumellaria Fø
a���Qj� ��
jV SpumellariaIbgM�<d

3n£Q6}~�Tjý
�f²V�Spumellaria 228²�

Nassellaria 251²� S5 479²j�<d 3n£�MIpN

M@A=>?>OP (Man) Q^_`��sRQ²va�
�� (Mat) Q^_`��sRQ²v¤].óMN<d 2
²v (T) QMan/MatV�IN-16jV 1.9�IN-3.5jV 3.9�
IN-21jV 3.5j�ä� �Q�&V IN-3.5 F IN-21IpN

MMatUQ^_`��Q²va6�x� ManQ²vFë
°M�X67Q8a�<�F¤÷;d �LcjMatQ²vV
ManQeLqä6�NFà�HI9zLM{fa� û-n
£IpNMeQ�&aà�HI÷ÀLfd

３．Spumellaria 種数 /Nassellaria 種数
Mat FManj^_`��Q²vaJ��F¤÷�fa�

eQ8a�àQklsQJNIq<�Q8Æ�8¤©ª;

<d FxI� Spumellaria²v /Nassellaria²vV� ®Ô�
A:I;�����<Qj� ��jV�QëI<P;<d

c � �=1FI Spumellaria²v (S) /Nassellaria²
v (N) IÆQq��e�a�<Q8©ª;<d @A=>?
>OPQn£1FI� IN-16 ManjV 0.8� IN-3.5 Manj
V 1.1� IN-21 ManjV 1.2j�ä� ManIpNM S/NV
ÆQn£IpNM� 1.0IØN>¤÷;d -å� eQ��
IpNM� IN-16 MatjV 0.6� IN-3.5 MatjV 0.3� IN-
21 MatjV 0.3j�ä� Mat´jV8VõÀNa� Man
Q S/N Fë°<F�n£jMatQ>QåaõÀx� �I
IN-3.5 F IN-21 IpNMeQ8aÝ?j�<d �Q«¬

V� SpumellariaQ²vaMat FMan´I�{�8aZ
i;<�F¤@A;<d &:� û-n£Q Spumellaria²
v (S) QMan/MatV� IN-16jV 2.4� IN-3.5jV 9.0�
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IN
�
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IN
-3
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IN
�
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M
an

IN
-2

1M
at

001 Cenosphaera sp. A 2 � 081 Hexalonche sp. 4 � �
002 Cenosphaera sp. B 3 � 082 Hexalonche sp. 5 � �
003 Cenosphaera sp. C 4 � 083 Hexalonche sp. 6 �
004 Cenosphaera sp. B0 5 � 084 Hexalonche sp. 7 � � �
005 Cenosphaera sp. B2 8 � � 085 Hexalonche sp. 8 �
006 Cenosphaera sp. C2 10 � 086 Hexalonche sp. 9 � �
007 Cenosphaera ? sp. X 12 � 087 Hexalonche sp. B 119 �
008 Xiphostylus sp. 1 � 088 Hexalonche sp. A0 120 �
009 Xiphostylus logdellensis   Pessagno & Yang 20 � � 089 Hexalonche sp. D2 129 �
010 Triactoma southforkensis   Pessagno & Yang 22 � � 090 Hexalonche sp. B2 132 � �
011 Triactoma brooksi   Pessagno & Yang 24 � � � 091 Hexalonche sp. C2 133 �
012 Triactoma jakobsae  Carter 25 � � � 092 Pantanellium sp. 1 � � � �
013 Triactoma wickiupensis   Pessagno & Yang 26 � � 093 Pantanellium sp. 2 �
014 Praeconocaryomma sp. 1 � � � � � � 094 Pantanellium sp. A 137 �
015 Praeconocaryomma sp. 2 � � � � � � 095 Pantanellium sp. B 138 � � �
016 Praeconocaryomma sp. 3 � � � 096 Pantanellium sp. C2 142 � �
017 Praeconocaryomma sp. 4 � � � � 097 Pantanellium riedeli  Pessagno 143 � � � � � �
018 Praeconocaryomma sp. 6 � � � 098 Pantanellium sp. L of Baumgartner et al. 144 � � � �
019 Praeconocaryomma sp. 7 � 099 Trillus sp. 1 � �
020 Praeconocaryomma sp. 8 � 100 Trillus elkhornensis  Pessagno & Blome 147 � �
021 Praeconocaryomma sp. 9 � � 101 Trillus sp. C 149 �
022 Praeconocaryomma sp. 11 � 102 Trillus sp. B2 151 � �
023 Praeconocaryomma sp. 12 � � 103 Zartus sp. 1 � � �
024 Praeconocaryomma sp. 13 � 104 Zartus sp. 2 � �
025 Praeconocaryomma sp. 14 � 105 Zartus sp. 3 �
026 Praeconocaryomma ? sp. D 39 � 106 Zartus sp. 4 � �
027 Haliomma  sp. 1 � 107 Zartus sp. 5 � �
028 Haliomma  sp. 2 � � 108 Zartus dickinsoni  Pessagno & Blome 154 � � �
029 Haliomma  sp. 3 � � 109 Gorgansium sp. 1 � �
030 Haliomma  sp. 4 � � 110 Gorgansium sp. 2 � �
031 Haliomma  sp .5 � 111 Gorgansium sp. 3 �
032 Haliomma  sp. 6 � 112 Gorgansium sp. A 156 �
033 Haliomma  sp. 7 � 113 Gorgansium sp. A2 157 �
034 Haliomma  sp. 8 � � � � 114 Gorgansium sp. C 159 �
035 Haliomma  sp. 9 � 115 Gorgansium sp. A3 160 �
036 Haliomma  sp. 10 � � 116 Gorgansium sp. D2 164 � � �
037 Haliomma  sp. 12 � � � � 117 Emiluvia sp. 1 � � � �
038 Haliomma  sp. 14 � 118 Emiluvia sp. 2 � � � �
039 Haliomma  sp. L 55 � � 119 Emiluvia sp. 3 �
040 Haliomma  sp. I 62 � � � 120 Emiluvia sp. 4 �
041 Haliomma  sp. L0 66 � � � 121 Emiluvia sp. 5 � � �
042 Haliomma  sp. M2 67 � � � 122 Emiluvia sp. 6 �
043 Actinomma sp. 1 � 123 Emiluvia sp. 7 �
044 Actinomma siciliensis   Kito & De Wever 72 � 124 Emiluvia splendida  Carter 172 �
045 Drymosphaera  sp. 1 � 125 Emiluvia sp. B0 174 �
046 Drymosphaera  sp. 2 � � 126 Emiluvia nana  Baumgartner 178 � �
047 Drymosphaera  sp. 3 � 127 Emiluvia pessagnoi  s.l. Foreman 179 �
048 Drymosphaera  sp. 4 � � 128 Emiluvia sp. B 180 �
049 Drymosphaera  sp. 5 � 129 Archicapsa sp. 1 � � �
050 Drymosphaera  sp. B 77 � � � 130 Archicapsa sp. 2 � �
051 Drymosphaera  sp. G 83 � 131 Archicapsa sp. 3 �
052 Thecosphaera  sp. 1 � � 132 Archicapsa sp. B 182 � �
053 Thecosphaera  sp. 2 � 133 Archicapsa ? pacyderma  Tan 183 � � �
054 Thecosphaera  sp. 4 � � 134 Archicapsa sp. E 187 �
055 Thecosphaera  sp. 5 � 135 Spongurus sp. 1 �
056 Thecosphaera  ? sp. A0 86 � 136 Spongurus sp. A 188 � � � � � �
057 Thecosphaera  ? sp. B0 89 � � � 137 Spongurus sp. C 189 �
058 Thecosphaera  ? sp. A2 92 � � 138 Spongurus sp. D 190 � � �
059 Stylosphaera  sp. 1 � � � � � � 139 Archaeospongoprunum sp. 1 � � � � � �
060 Stylosphaera  sp. 2 � 140 Archaeospongoprunum sp. 2 � � � �
061 Stylosphaera  sp. 3 � 141 Archaeospongoprunum sp. 3 �
062 Stylosphaera  sp. 4 � � 142 Archaeospongoprunum sp. 4 �
063 Stylosphaera  sp. 5 � � 143 Archaeospongoprunum sp. 5 � � �
064 Parvivacca sp. A0 97 � 144 Archaeospongoprunum sp. 6 �
065 Acaeniotylopsis  sp. 1 � � � � � 145 Archaeospongoprunum sp. B 199 � �
066 Acaeniotylopsis  sp. 2 � � 146 Archaeospongoprunum sp. B2 201 � �
067 Acaeniotylopsis  sp. 4 � � � 147 Parasaturnalis sp. 1 �
068 Acaeniotylopsis  ghostensis   (Carter) 102 � 148 Parasaturnalis japonicus  (Yao) 208 �
069 Acaeniotylopsis  v. triancanthus  K. & D. 104 � 149 Acanthocircus bispinus  (Yao) 210 � � �
070 Staurolonche  sp. 1 � 150 Acanthocircus protoformis  (Yao) 211 � � �
071 Staurolonche  sp. 2 � � � 151 Acanthocircus suboblongus  (Yao) 213 � � � � �
072 Staurolonche  sp. 5 � � 152 Acanthocircus inuyamaensis  (Yao) 214 � �
073 Staurolonche  sp. 6 � 153 Hexasaturnalis hexagonus  (Yao) 218 � � �
074 Staurolonche  sp. 7 � � 154 Hexasaturnalis tetraspinus  (Yao) 219 � � � �
075 Staurolonche  sp. A 110 � � 155 Hexasaturnalis aff. tetraspinus  (Yao) 220 �
076 Staurolonche  sp. A3 117 � 156 Perispyridium sp. 1 �
077 Staurolonche  sp. A5 118 � 157 Perispyridium sp. E 712 � �
078 Hexalonche  sp. 1 � 158 Perispyridium sp. C 713 �
079 Hexalonche  sp. 2 � � 159 Perispyridium sp. D 714 �
080 Hexalonche  sp. 3 � 160 Perispyridium sp. E2 715 � �
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Table 1. Occurrence of radiolarians in manganese carbonates (suf� x: Man) and their host rocks (suf� x: Mat). Samples are arranged in 
stratigraphic order from left to right. Each horizon is indicated as a numerical code that is the same for both manganese nodules and host 
rocks. First occurrences in host rock (Mat) are indicated in dark gray and those in manganese nodules (Man) are indicated in light gray. 
Species identi� cation was based on Yao (1997). Abbreviations for taxonomic names: B. Baumgarter, D. & M.: De Wever and Miconnet; I. & 
M., Isozaki and Matsuda; K. & D., Kito and De Wever; M. & K., Mizutani and Kido; and T. & N., Takemura and Nakaseko.
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161 Perispyridium  sp. F 716 � � 241 Napora sp. 4 �
162 Bernoullius delnortensis   Pessagno et al. 230 � � 242 Napora sp. H 363 � �
163 Spongotripus  sp. 1 � 243 Napora saginata  Takemura 366 �
164 Spongotripus  sp. 2 � � 244 Napora sp. D 369 � �
165 Spongotripus  sp. 3 � 245 Napora deweveri  Baumgartner 371 �
166 Spongotripus  sp. 4 � � 246 Napora nipponika  Takemura 372 � �
167 Spongotripus  sp. 5 � 247 Napora sp. J 374 � � �
168 Spongotripus  sp. A 236 � � � � 248 Napora sp. K 375 �
169 Spongotripus  sp. B 237 � � 249 Napora sp. D2 376 �
170 Spongotripus  sp. E 240 � � 250 Dumitricaella ? sp. A 380 �
171 Staurodoras  sp. 1 � 251 Dumitricaella ? sp. A 381 �
172 Staurodoras  sp. B 243 � 251 Ares cylindricus  (Takemura) 388 �
173 Orbiculiforma  sp. 1 � � � � � � 253 Cornutella reideli  Yao 389 � � �
174 Orbiculiforma  sp. A0 244 � � 254 Hilarisirex sp. 1 �
175 Orbiculiforma  sp. A 249 � 255 Hilarisirex quadrangularis  T. & N. 392 � �
176 Orbiculiforma  sp. B2 253 � 256 Palinandromeda sp. B 402 �
177 Orbiculiforma  ? aff. heliotropia  Baumgartner 256 � � 257 Palinandromeda praepodbielensis (B.) 406 �
178 Spongotrochus sp. A 258 � 258 Palinandromeda depressa  (D. & M.) 410 � �
179 Spongotrochus sp. B2 260 � 259 Palinandromeda sp. G 411 �
180 Bistarkum  sp. 1 � 260 Gongylothorax sp. A 415 �
181 Bistarkum  sp. 2 � � � 261 Gongylothorax oblonga  Yao 416 �
182 Bistarkum  sp. 3 � 262 Gongylothorax siphonofer  Dumitrica 417 � � � � � �
183 Bistarkum  sp. 4 � 263 Diacanthocapsa normalis  Yao 419 � � � � �
184 Bistarkum  sp. C 267 � � 264 Diacanthocapsa operculi  Yao 420 � � � � �
185 Tholocubus  sp. 1 � 265 Tricolocapsa sp. 1 � �
186 Homoeoparonaella  sp. 1 � 266 Tricolocapsa sp. 2 � �
187 Homoeoparonaella  sp. 2 � 267 Tricolocapsa sp. 3 � �
188 Homoeoparonaella  sp. A 274 � � 268 Tricolocapsa sp. 9 �
189 Homoeoparonaella  sp. A1 275 � � 269 Tricolocapsa aff. parvipora  Tan 427 � � � � �
190 Homoeoparonaella  elegans   Pessagno 276 � � 270 Tricolocapsa aff. ruesti  Tan 428 � � � � � �
191 Tritrabs  simplex   Kito & De Wever 279 � � � 271 Tricolocapsa sp. A 429 � � �
192 Tritrabs  sp. E 282 � 272 Striatojaponocapsa plicarum  (Yao) 430 � � � � � �
193 Tritrabs  simplex   Kito & De Wever 283 � 273 Tricolocapsa ? fusiformis  Yao 431 � � � � � �
194 Halesium  sp. 1 � 274 Tricolocapsa ruesti  Tan 432 � � � � � �
195 Halesium  sp. B 285 � � � 275 Striatojaponocapsa aff. plicarum (Yao) 433 � � � � �
196 Angulobracchia  sp. 1 � 276 Tricolocapsa sp. D 435 � � � � �
197 Angulobracchia  sp. 2 � 277 Tricolocapsa sp. E 436 �
198 Angulobracchia  sp. B 288 � 278 Stichocapsa sp. 1 �
199 Angulobracchia  digitata   Baumgartner 289 � 279 Stichocapsa tegiminis  Yao � � � � �
200 Angulobracchia  sicula   Kito & DeWever 290 � � 280 Stichocapsa sp. D 442 � �
201 Paronaella  sp. 2 � � � � 281 Stichocapsa sp. B 444 �
202 Paronaella  sp. 3 � � 282 Stichocapsa convexa  Yao 445 � � � � � �
203 Paronaella  sp. 4 � � � 283 Stichocapsa japonica  Yao 446 � � � � � �
204 Paronaella  sp. 5 � 284 Eucyritidiellum sp. 1 � � �
205 Paronaella  bandyi   Pessagno 292 � � � � 285 Eucyritidiellum sp. 2 �
206 Paronaella  sp. B 294 � 286 Eucyritidiellum sp. 3 � �
207 Paronaella  sp. C 295 � � � 287 Eucyritidiellum sp. 4 �
208 Paronaella  sp. D 304 � 288 Eucyritidiellum aff. unumaense  (Yao) 458 � � � � � �
209 Paronaella aff. bandyi  Pessagno 308 � � � � 289 Eucyritidiellum unumaence  (Yao) 459 � � � � � �
210 Paronaella  pristidentata   Baumgartner 309 � � � 290 Eucyritidiellum ? aff. quinatum  Takemura 463 � �
211 Archaeotriastrum sp. B 311 � � 291 Eucyritidiellum sp. D 464 � � �
212 Archaeotriastrum sp. A 314 � 292 Thetis sp. A 466 �
213 Higumastra  sp. 1 � 293 Cyrtocapsa sp. 1 � � � � �
214 Higumastra  laxa   Yeh 317 � � 294 Cyrtocapsa sp. 2 � � �
215 Higumastra  sp. B 318 � 295 Cyrtocapsa sp. 3 �
216 Higumastra  sp. C 319 � 296 Cyrtocapsa aff. kisoensis  Yao 472 � �
217 Tetratrabs  sp. 1 � 297 Cyrtocapsa kisoensis  Yao 473 � �
218 Tetratrabs  izeensis   Yeh 324 � � � 298 Cyrtocapsa mastoidea  Yao 475 � � � �
219 Tetraditryma  praeplena   Baumgartner 329 � � � � 299 Unuma sp. 1 �
220 Tetraditryma  corralitosensis  (Pessagno) 332 � � � � � 300 Unuma sp. 2 �
221 Tetraditryma  sp. H 333 � 301 Unuma sp. 3 �
222 Archaeohagiastrum longipes  Baumgartner 334 � 302 Unuma sp. 4 �
223 Pseudocrucella  sp. 1 � 303 Unuma sp. 5 �
224 Pseudocrucella  sp. A0 336 � 304 Unuma sp. 6 � �
225 Pseudocrucella  sp. A 337 � 305 Unuma sp. 7 �
226 Crucella sp. 1 � 306 Unuma sp. 8 � � � � �
227 Crucella sp. 2 � 307 Unuma sp. Y 478 �
228 Crucella sp. 3 � � 308 Unuma echinatus  Ichikawa & Yao 480 � � �
229 Poulpus  sp. O 349 � � � � 309 Unuma aff. typicus  Ichikawa & Yao 481 �
230 Poulpus  sp. A 350 � � � � 310 Unuma sp. B 482 � �
231 Saitoum  sp. 1 � � � � 311 Unuma sp. D 483 �
232 Saitoum  sp. 2 � 312 Unuma sp. A 484 � � �
233 Saitoum  dickinsoni  Yeh 352 � � � � � � 313 Unuma aff. echinatus  Ichikawa & Yao 486 � � �
234 Saitoum  pagei   Pessagno 353 � � 314 Unuma sp. F 487 � �
235 Turanta  sp. 1 � � 315 Unuma typicus  Ichikawa & Yao 490 � � � �
236 Turanta  sp. 2 � 316 Protunuma sp. A 493 �
237 Turanta  sp. 3 � 317 Protunuma sp. B 495 � � � � � �
238 Napora  sp. 1 � 318 Protunuma fusiformis  Ichikawa & Yao 498 � � � � � �
239 Napora  sp. 2 � 319 Artostrobium primum  Yao � � � �
240 Napora  sp. 3 � 320 Cyrtocalpis operosa  Tan � � � � �
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321 Cyrtocalpis  propria   Yao � � � 401 Canoptum ? sp. N 584 �
322 Arcanicapsa  sp. 1 � � 402 Anisicyrtis sp. 1 � � � �
323 Arcanicapsa  sp. 2 � 403 Anisicyrtis sp. 2 � �
324 Arcanicapsa  sp. 3 � 404 Anisicyrtis sp. 3 � �
325 Arcanicapsa  sp. 4 � 405 Anisicyrtis sp. 4 �
326 Arcanicapsa  sp. 5 � 406 Anisicyrtis sp. 5 � �
327 Arcanicapsa  sp. 6 � 407 Anisicyrtis aff. jurassica  Takemura 585 � �
328 Arcanicapsa  sp. 7 � 408 Anisicyrtis sp. A 588 � � �
329 Arcanicapsa  sp. A0 500 � 409 Anisicyrtis sp. E 591 �
330 Arcanicapsa  sp. C 502 � 410 Anisicyrtis jurassica  Takemura 592 � �
331 Arcanicapsa  sp. H2 504 � 411 Anisicyrtis sp. F 594 � � �
332 Arcanicapsa  sp. A 505 � 412 Xitus sp. 1 � �
333 Arcanicapsa  sp. D 506 � � 413 Xitus sp. 2 �
334 Arcanicapsa  sp. J 510 � � 414 Xitus sp. A 598 � �
335 Arcanicapsa  sp. K 511 � 415 Xitus sp. B 599 � � �
336 Yamatoum  sp. 1 � 416 Laxtorum ? hichisoense  Isozaki & Matsuda 602 �
337 Yamatoum  sp. 2 � 417 Laxtorum ? sp. A 603 �
338 Yamatoum  sp. 3 � 418 Laxtorum ? sp. C 604 �
339 Yamatoum  sp. 4 � 419 Parvicingula sp. 1 � �
340 Yamatoum  sp. 6 � 420 Parvicingula sp. 2 �
341 Yamatoum  sp. 7 � 421 Parvicingula sp. A 608 � � � � � �
342 Yamatoum  sp. 8 � 422 Parvicingula aff. spinifer  (Takemura) 609 � � �
343 Yamatoum  sp. 9 � 423 Parvicingula sp. D 612 �
344 Yamatoum  sp. 10 � 424 Parvicingula sp. G0 613 � �
345 Yamatoum  elegans   Takemura 513 � 425 Parvicingula sp. C 615 � � � �
346 Yamatoum  sp. A 514 � � 426 Parvicingula sp. E 617 �
347 Yamatoum  komamiensis   Takemura 515 � 427 Parvicingula japonicus  (Takemura) 618 � �
348 Yamatoum  connicinum   Takemura 516 � 428 Parvicingula obesa  Takemura 621 � �
349 Yamatoum  spinosum   Takemura 517 � 429 Parvicingula spinifer  (Takemura) 622 � � � � �
350 Yamatoum  caudatum   Takemura 518 � 430 Parvicingula d. dhimenaensis  Baumgartner 625 �
351 Quarticella  sp. 1 � 431 Parvicingula ? spinata  (Vinassa) 627 � � � �
352 Quarticella  sp. 2 � � � � � 432 Parvicingula sp. I 628 � �
353 Quarticella  sp. 3 � � � 433 Mirifusus proavus  Tonielli 629 � � �
354 Quarticella  sp. 4 � 434 Mirifusus aff. proavus  Tonielli 630 � �
355 Quarticella  sp. 5 � � � 435 Elodium cameroni  Carter 636 � �
356 Quarticella  sp. 6 � 436 Parahsuum sp. 1 �
357 Quarticella  sp. 7 � � 437 Parahsuum sp. 2 �
358 Quarticella  sp. 8 � 438 Parahsuum sp. 3 � �
359 Quarticella  sp. 9 � 439 Parahsuum sp. 4 �
360 Quarticella  sp. 10 � 440 Parahsuum sp. 5 �
361 Quarticella  sp. A 521 � 441 Parahsuum sp. 6 � �
362 Quarticella  sp. D 525 � 442 Parahsuum grantum  (Yeh) 638 � �
363 Quarticella  spinosa   Takemura 527 � 443 Parahsuum sp. Q 644 �
364 Quarticella  levis   Takemura 528 � 444 Parahsuum sp. D 651 �
365 Quarticella  sp. H0 532 � 445 Parahsuum sp. J 653 �
366 Parvifavus sp. 1 � 446 Parahsuum officerense  (Pessagno & Whalen) 655 � �
367 Parvifavus sp. B 534 � 447 Parahsuum sp. B 657 � �
368 Parvifavus sp. B0 535 � � 448 Parahsuum sp. A 658 �
369 Sethocapsa  sp. 1 � � � 449 Parahsuum sp. H 660 � �
370 Sethocapsa sp. 2 � 450 Parahsuum parvum  Takemura 663 �
371 Sethocapsa sp. 3 � � � � 451 Parahsuum dentatum  Takemura 665 �
372 Sethocapsa sp. 4 � � � � 452 Parahsuum aff. dentatum  Takemura 667 � � �
373 Sethocapsa sp. 5 � � � � 453 Parahsuum ? natorense  (El Kadiri) 669 � �
374 Sethocapsa  dorysphaeroides   Neviani 536 � � � 454 Parahsuum ? olorizi  (El Kadiri) 670 �
375 Sethocapsa  ? sp. A0 539 � 455 Parahsuum sp. S of Baumgartner et al. 674 � �
376 Sethocapsa  ? sp. D 542 � � � 456 Parahsuum simplum  Yao 676 � � �
377 Syringocapsa  sp. 1 � 457 Parahsuum aff. ovale  Hori & Yao 678 � �
378 Syringocapsa  sp. 2 � 458 Parahsuum sp. B0 679 � �
379 Syringocapsa  sp. F 550 � � 459 Hsuum sp. 1 �
380 Syringocapsa  sp. G 552 � 460 Hsuum sp. 2 � � � � �
381 Syringocapsa  polyacantha   (Fischeli) 554 � 461 Hsuum sp. 3 �
382 Solenotryma  sp. 1 � 462 Hsuum sp. 4 �
383 Dictyomitella ? aff. kamoensis   M. & K. 561 � � � 463 Hsuum sp. 5 �
384 Dictyomitella ? sp. A 564 � 464 Hsuum sp. 6 �
385 Dictyomitella ? kamoensis   M. & K. 565 � � � � � 465 Hsuum sp. 7 �
386 Archaeodictyomitra sp. 1 � � � � � 466 Hsuum sp. B0 685 � �
387 Archaeodictyomitra sp. 2 � 467 Hsuum sp. 1 of Baumgartner et al. 686 � � �
388 Archaeodictyomitra sp. 3 � � 468 Hsuum sp. B 687 �
389 Archaeodictyomitra sp. 4 � � � � � 469 Hsuum sp. A0 689 �
390 Archaeodictyomitra aff. munda  (Yeh) 566 � � 470 Hsuum matsuokai  Isozaki & Matsuda 690 �
391 Archaeodictyomitra sp. A 567 � � � � � 471 Hsuum ? cf. mirabundum  Pessagno & Whalen 694 � � � �
392 Archaeodictyomitra sp. B 569 � � � � � � 472 Hsuum sp. D2 695 � � � �
393 Canoptum sp. 1 � 473 Hsuum sp. F 698 �
394 Canoptum aff. artum   Yeh 575 � 474 Transhsuum hisuikyoense  (I. & M. ) 700 �
395 Canoptum sp. A0 576 � 475 Transhsuum medium  Takemura 702 �
396 Canoptum sp. O 577 � 476 Transhsuum maxwelli  gr. (Pessagno) 703 � � � �
397 Canoptum sp. B 580 � 477 Stichomitra sp. 1 � � �
398 Canoptum sp. A 581 � � � 478 Stichomitra sp. 2 � � �
399 Canoptum sp. E 582 � 479 Spongocapsula sp. 1 �
400 Canoptum sp. A2 583 � � � � �
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¡v¤ QSN F;<d HôáQ T, S, NVeL'L� total�
Spumellaria� Nassellaria ¤A;d QSQI¸¨V¨¡I
÷ÀL<d

QS=2c/(a+b)

a� bV 2}~UQ^_`��sReL'LQ°±²v

j� cV 2}~´Q34²vj�<d

^_`��sRV� JkI°±²a LKzä� eQ²

°±a¥��MNxfg� l�¡v (QS) aÒ�LK� n
oHIØNæ0j�<Ft�;�Faj{< (��� 1998 L

��� 1997)d Fig. 6B I÷;q�I� DMNj©ª�M
N<}~Iæ�MV� OéIp�<n£Q]¡æ0Fl�

¡vVÐmPQ�xFç�MNfd û¸n£I�<Mat F
ManaûþùQ^_`��sR¤YZ�MN<Qj�L
K� û-n£QMat FMan´Ql�¡QÐ�a� ��<
n£QMat´� �<NVMan´Ql�¡qä�ÒN>¤

÷;�Fa³RÀL<d e�j� Mat FManQ�ö�Sz
�I�NMl�¡¤Sg<F� l�¡vaÒN|I� IN-
3.5 Mat-IN-21 Mat´ (0.67)� IN-3.5 Man-IN-21 Man´
(0.59) F]V 4ªPcjaû¸�=Qn£´ (Fig. 6B)
jTg9L<d �Q«¬V� MatQ^_`��sRaMan
QeLFD.Vû¸²°±j�ófFN�ôà¤U�IV

Õkj�<d &:� ��<�=QMan-Mat´Qö�Sz
�IpNM� l�¡va[��{NQV IN-16 Mat-IN-21 
Man´ (0.42) j�ä (Fig. 6C)�û-n£´FV�9�8ó
fd û-n£QMan-Mat´j[�>a�{NQV IN-16 
Man-Mat´ (0.40) j�< (Fig. 6A)d ��j�÷�f 0.42

F 0.40VØN>j�<�F89� Mat FManQ´QsR
ö±Ql��Vû-n£jëì�M�
n£jëì�M�

ûR¡��óMN<FtòÀL<d ¨]qä� Man-Mat´
Ql��Vû¸�=Qn£´Q�QFë°M�THIÓx�

À9Iû-n£QMan-Mat´Ql���ÓN�FaÁ98
F�ófd

5 .  非共通種と試料固有種
û-n£QMan-Mat´jl�¡aÓNFN��&

V� eL'LQ�=jß!²at9L<FG�¤÷5;

<d Man FMatQsRaû¸ÑÒ�-.j�ófF;<F�
MatV-GHIYZaVNfg� ManIß!Q²aZi
�M��MatIVeQq��²VZi��N�FaWàÀL<d
e�j� û-n£QMan-Mat´IpNMMan� MateL
'LIQ�Zi;<^_`��QW34²v (NC) ¤S
g<d W34²(NC)VMan FMatQIåIZi�(Table 
2)� ManjV IN-16 ¤üNM Spumellaria Q NCQ²v
a Nassellaria QeLIë°MwNd -å� MatjVXI
NassellariaQ NCQ²vawNd
� 6}~¤4�M 1}~IQ�Zi;<²¤}~ß!

² (PS) FàY�� PS ¤}~ZISg<F� Man IV
Spumellaria F Nassellaria F�I PS IklÀL<²aw
vZi;<d -å� MatIV SpumellariaQ PSV[8j�

Fig. 6. Faunal similarity as indicated by the quotient of similarity (QS) between Man and Mat at the same horizon (A), between different 
horizons of the same lithology, and (B) between Man and Mat among different lithologies (C).



�� ��

423

all samples
Man Mat Man Mat Man Mat (A)
111 47 117 13 137 15 228
138 81 106 44 113 57 251
249 128 223 57 250 72 479

�
�� (PS) 43 1 26 0 42 0

PS/S (%) 38.7 2.1 22.2 0.0 30.7 0.0

PS/AS (%) 18.9 0.4 11.4 0.0 18.4 0.0

�
�� (PS) 55 16 25 3 21 6

PS/N (%) 39.9 19.8 23.6 6.8 18.6 10.5

PS/AN (%) 21.9 6.4 10.0 1.2 8.4 2.4

�
�� (PS) 98 17 51 3 63 6

PS/T (%) 39.4 13.3 22.9 5.3 25.2 8.3

PS/AT (%) 20.5 3.5 10.6 0.6 13.2 1.3
(10) (26) (10) (33) (12) (37) (8) (35) (14) (47)

36 43 49 43 61
(49) (55) (34) (46) (76) (64) (13) (38) (0.18) (0.55)

104 80 140 51 0.38
���� (10) (23) (10) (28) (11) (35) (0.17) (0.48) (0.57) (0.69) ����

33 38 46 0.33 0.67
(CS) (CN) (50) (53) (35) (34) (0.17) (0.47) (0.60) (0.58) (0.18) (0.45) (QSS) (QSN)

CT 103 69 0.33 0.59 0.33 QST
(31) (45) (0.43) (0.36) (0.33) (0.45) (0.37) (0.47) (0.32) (0.48)

76 0.39 0.41 0.42 0.43
(0.39) (0.41) (0.44) (0.43) (0.16) (0.25) (0.40) (0.44) (0.16) (0.27)

0.40 0.44 0.22 0.42 0.22
80 16 106 2 123 1
93 36 71 9 66 10

(NC) 173 52 177 11 189 11

IN
-1

6

Mat

Man

Mat

Man

IN-16 IN-3.5 IN-21

Nassellaria�� (N)
total (T)

Spumellaria�� (S)

total

Man

Mat

IN
-2

1

�����
Spumellaria
Nassellaria

�
�
�


�

Sp
um

el
la

ri
a

N
as

se
lla

ri
a

to
ta

l
IN

-3
.5

Table 2. Total number of species for each parameter.  
Spumellaria ²v (S): total number of spumellarian species. Nassellaria (N): total number of nassellarian species; T, total number 

of radiolarian species; }~ß!v (P), number of indigenous species de� ned by occurrence in a single sample; ß!²v (PS), 
total number of indigenous species. 3 4 ² v (C): species common to two or more samples; CS: for spumellarians, CN: for 
nassellarians, and CT: for both spumellarians and nassellarians. l�¡Av (QS): faunal similarity indexed using the quotient of 
similarity; QSs: for spumellarians, QSn: for nassellarians, QSt: for both spumellarians and nassellarians. W34²v (NC): the 
number of species not shared by two samples. Box for C and NC between Man and Mat is shaded.

Nassellaria Q}~ß!²V6vIFÆc< (Table 2)d ¨
]qä� Mat FManQeL'LQ^_`��sRV� û
-n£j�óM���<\]sR¤õ^F;<F«oÀL

<d

6 .  初産出種と最終産出種
MatFMana��<\]sR¤õ^F;<F«o�fa�

©ª�MN<��ÆÇÈÉ>Q����QÑÒIV 172 Ma
89 168Ma cjQ¬ 400_�´¤Ê�fFøÍÀL< (Â

� º ��� 2005)d eQ³´IV¸h º ¼½;<²��<

FÌô9L<d Table 1 ¤�FI� ��<^_`��sRI
-.;<Mat FManQ^_`��²Q 6}~4�f:¸

[`89� �:¸ º [1:¸n£IÆQq��JNF�M

hLMN<8¤©ª�fd eQ«¬� ¨¡Qa4äQ:¸

[`¤÷;²QZiaÁ98F�ófd

（1）基質初産出種：�:¸;<n£jVMatIb9L<a�
eQn£qä]VjVMan ºMat F�I:¸;<²j�<d

Spumellaria（カッコ内は，Table 1の種番号）：
Bistarkum  sp. 2 (181)

Nassellaria：Striatojaponocapsa aff. plicarum (Yao)
(275)� Stichocapsa tegiminis Yao (279)� Cyrtocapsa sp. 
1 (293)� Cyrtocapsa sp. 2 (294)� Unuma sp. 8 (306)�

Archaeodictyomitra  sp. 4 (389)�Canoptum  sp. A2 (400)

（2）マンガン初産出種：�:¸;<n£jVManIb9
L<a� eQn£qä]VjVMan ºMat F�I:¸;<
²j�<d

S p u m e l l a r i a：P a n t a n e l l i u m  s p .  1 (0 9 2) �

Archaeospongoprunum sp. 5 (143)� Spongotripus 
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sp. A (168)
Nassel lar ia：Eucyr t i d i e l l um  sp .  D (291)�

Sethocapsa (?) sp. D (376)� Hsuum sp. 2 (460)d

（3）基質最終産出種：[1:¸;<n£jVMatIb9
L<a� eQn£qä¡VjVMan ºMat F�I:¸;<
²j�<d

Nassellaria � Poulpus  sp. O (229)

（4）マンガン最終産出種：[1:¸;<n£jVManI
b9L<a� eQn£qä¡VjVMan ºMat F�I:¸
;<²j�<d

Spumellaria：Triactoma brooksi  Pessagno & 
Yang (011)� Praeconocaryomma sp. 4 (017)�

Haliomma sp. 8 (034)� Haliomma sp. 12 (037)�

Drymosphaera sp. B (050)� Acaeniotylopsis sp. 
1 (065)� Staurolonche sp. 2 (071)� Zartus sp. 
1 (103)� Zartus dickinsoni Pessagno & Blome
(108)� Emiluvia  sp. 1 (117)� Emiluvia sp. 2 (118)�

Archaeospongoprunum sp. 2 (140)� Acanthocircus 
suboblongus  (Yao) (151)� Hexasaturnalis 
tetraspinus (Yao) (154)� Paronaella sp. 2 (201)�

Paronaella bandyi Pessagno (205)� Tetraditryma 
praeplena Baumgartner (219)d

Nassellaria：Saitoum sp. 1 (231)� Cyrtocalpis 
operosa Tan (320)� Quarticella sp. 2 (352)�

Anisicyrtis sp. A (408)� Parvicingula sp. C (425)� 
Parvicingula spinifer (Takemura) (429)d

3¨]qä� 1) ���:¸²V Spumellaria I 1²�

Nassellaria I 7²� S5 8²� 2) =>?>�:¸²V

Spumellaria I 3 ²� Nassellaria I 3 ²� S 5 6 ²� 3)

��[1:¸²V NassellariaI 1²� 4) =>?>[1

:¸²V SpumellariaI 17²� NassellariaI 6²� S5

23²Zi;<�FaÁ98F�ófd

2²vjV� @A=>?>OP (Man) Q^_`��
sRQ²va�� (Mat) Q^_`��sRQ²v¤]
.óMN<I�æz9 � =>?>�:¸²F���:¸

²VÐmûvZi�� �8� NassellariaIpNMV���
:¸²QÐ�awNd cf� =>?>[1:¸²VwvZ

i;<a���[1:¸²V 1²�8Zi��Nd ¨]qä�

��Q^_`��sRIV�:¸²awxZi�� @A=

>?>OPQ^_`��sRIV[1:¸²awxZi

;<�FaÁ98F�ófd

Striatojaponocapsa plicarum  (Yao) 
の形態変化

Striatojaponocapsa plicarum (Yao)VeQmZ³´Q�
³Fï³j� basal appendageaJkIõÀx�<�Fa'9
LMN< (Hatakeda et al., 2007)d basal appendage FV�
[1ç' (D²Q�SV thorax) Q¡I,x� �Df[X
nc[Q°Lj�<d basal appendageQ�{ÀI�NM�
Mat FManQ´j!@�JNa�LK� D²Qº\8a
©¸j{<x9Nþù8Q�óf\]sR89-.�fQ8

«àj{<d D��jV� S. plicarum F Striatojaponocapsa 
aff. plicarumQ�º\²¤ý
�fa� U´º\¤�;<
ÄTawvbcL� IN-21jV S. aff. plicaruma�wv¤
Tg<fg� ��Q©ªI�fäI ¤ S. plicarumI-d
�Me�d �p� Hatakeda et al. (2007)IqLK� f.Q S. 
plicarumV S. plicarum sensu strict F S. synconexaQ�²
89�<�F¤º\¥�89÷�MN<a� g Qtuþ³

FQhiSNj�Q�²¤-d�M©ª�MN<d

1 .  計測・解析法
S. plicarum F S. aff. plicarumIpNM� �&-D;¤i

(>bj�b�fkl¤êNM� abdomen F basal appendage
Q�{ÀI�NM©ª¤yófd abdomenQm¤W� ÒÀ
¤ H� Ur basal appendageQm¤ w� ÒÀ¤ h F�M�
µÀ (Fig. 7) ¤nà�� ßoDE89&:QµÀ (�m)
¤I¸�� nà«¬¤ Table 3 I÷;d û§I� basal 
appendageQ�{À hw (�m2) F abdomenQ�{À HW
(�m2) Që hw/HW ¤I¸�Mpßb�6f¤é±�fd
�L9Qnà>¤êNM� abdomen F basal appendage

Fig. 7. Morphological terminology for the Middle Jurassic 
nassellarian radiolarian Striatojaponocapsa plicarum (Yao).
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Q�{ÀIæ;<n£M}~´jQJNI�NMS°<f

gI� basal appendageQ�{À hw F abdomenQ�{À
HW� Ur basal appendage F abdomen QÒÀQë h/H F
mQë w/WQ=æq¤eL'Lé±�fd nà;<ÄT
V� nàFG�å�Iij$6DbUIßàÀLMN<�Ä

Tj�<d

2 .  解析結果
[�Iû-n£Q S. plicarum F S. aff. plicarum Iº

\8aüg9L<8¤©�;<d Fig. 8a÷;q�I� IN-
16 Man-Mat´IpNM hw/HWQ[r
sVMan� Mat
F�I 0.225X 0.250 F�ä� [r>IpNMVl��aÒ

Nd�8��pßb�6fQºIVI Q´jJNaüg9L� 
IN-16 ManjV hw/HW
 0.225¨¡QÄTa©ªÄT

vQ 45ú¤Tg� IN-16 MatjV hw/HW
 0.225¨¡Q

ÄTa 79ú¤Tg� MatIV hw/HW
 0.225¨¡QÄ

TaÁ98IwNd MatQåa hw/HWQõÀNÄTaw
NFN�e�V� IN-3.5Mat-Mat´IpNM�üg9L<d
�Qn£Ip�< hw/HWQ[r
sVMan FMatje
L'L 0.150X 0.175� 0.075X 0.100j�ä� MatQåa
�TF�MõÀNe�a�<d À9I� hw/HW
 0.075¨

¡QÄTa IN-3.5 ManjV 33ú� IN-3.5 MatjV 76ú¤

Tg� Á98IMatQÄTQåa hw/HWaõÀNd IN-
21 Man-Mat´IpNMVeQ8aÝ?F�ä� [r
s

VMana 0.125 X 0.150� Mata 0.050 X 0.075 F 0.075

X 0.100j�ä� I j[r>a LMN<d À9I� hw/
HWa 0.075¨¡F�<ÄTV IN-21ManjV©ªÄT
vQ 29ú¤Tg� IN-21 MatjV©ªÄTvQ 92ú¤T

g<d �Q�&V� û-n£IpNMVMan qäMatQå
a hw/HWaõÀNÄTatuHIwNF«oÀL<d K
ôM� IN-16� IN-3.5� IN-21Q 3n£´IpNMV� Man
FMat F�I]VQn£IyxI�LM hw/HWQ[r

saõÀN>Q
sI�<d �Q�&V� S. plicarum F S. 
aff. plicarumV abdomen IF�M basal appendageQõÀ
NÄTa�þHIvôMNx�F¤÷�MN<d

�Qe�¤� basal appendageQ�{À hw F abdomen
Q�{À HWQ 6}~4�f=ææ0jh�xtM�<

F� Fig. 9a÷;q�I� Man� Mat I88z9 � ]V
Qn£I�8óM abdomen (HW) a�{x� 8� basal 
appendage (hw) aõÀNÄTawx�<d �8�� û-
n£QMan-Mat´IpNMMatQåa basal appendage
QõÀNÄTawxZi�MN<d eQ-åj Fig. 9Ip
NM� IN-16 Man F IN-3.5 ManQeL'LjV hw ¢ HW
´I=æV�x� IN-21 ManjV*NwQ=æa�<I;
x�Nd  IN-3.5 Mat F IN-21 MatQeL'LI�NMV
hw-HW´IyQ=æa�ä� IN-16 MatjV=æq89
yQ=æa�<F«oj{<d ¨]Q�&89� MatQ hw
¢ HW´I�NM� n£´jV HWa�{x�<F hwa
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Fig. 8. Histograms of the size ratios of the basal appendage and abdomen (hw/HW) of Striatojaponocapsa plicarum. N is the number of 
specimens.
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õÀx�<e�a�<a� û-Q�=jV HWa�{x�
<F hw ��{x�<e�a�<d
[ïI� ÄTQ�µ (h+H) MÄTmIF�� basal 

appendage F abdomenQeL'LaÆQq��ë¹F�ó
Mpä� eLa}~´jÆQq��æ0I�óMN<8¤÷

�� n£´F}~´eL'LIp�<e�¤Á98I;<d  

basal appendageQÒÀ h F abdomenQÒÀ HQë h/H
F� basal appendageQm w F abdomen QmW Që w/
WQ 6}~4�f=ææ0V� =æ0v (z =0.84) 8

9� 4NyQ=æa�<FNô<d cf� }~1FQ=ææ

0 (Fig. 10) IpNM�� h/H ¢ w/W´IyQ=æa�<d
e�M� Fig. 10a÷;q�I� ]VQn£IyxI�LM
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Fig. 9. Variation diagram of the cross-sectional area of the abdomen, de� ned as height (H) x width (W), against that of the basal appendage, 
de� ned as height (h) x width (w), for Striatojaponocapsa plicarum. N and r are the number of specimens and correlation coef� cient, 
respectively.
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Fig. 10. Variation diagram of the ratio of the width of the basal appendage (w) to that of the abdomen (W) against the ratio of the height of 
the basal appendage (h) to that of the abdomen (H), for Striatojaponocapsa plicarum. N and r are the number of specimens and correlation 
coef� cient, respectively.
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basal appendagea abdomenIF�M=FHIõÀNå�
IR{a+,�� �8�û-n£IpNMManQR{qä
MatQR{QÐ�a|y�MN<d
3¨]q ä� ��ÆÇÈ É>Q S. plicarum F S. aff. 
plicarumV�þHI� abdomenIF�M basal appendage
a=FHIõÀNÄTavô<FF�I basal appendage
a=FHI�{NÄTa}<e�a�<�FaÁ98F

�ófd cf�Qe�IKôM� abdomena�{x� 8�
basal appendageaõÀNÄTa�þHIvô<FN�e
���*�a9Zi;<�FaÁ98I�ófd Hatakeda et 
al. (2007) IqLK� basal appendageaõÀNÄTV S. 
plicarumQï³ÑIwx�<Qj�MatUQS. plicarumFS. 
aff. plicarumQ basal appendageaû-n£QManUQ
eLqäõÀN�&V� ManQD²V��qä®NÄT8
9�<FtòÀL<d ��jeóf¯Q5n>�eQe�F

S~Hj�<d

考察

1. 基質と炭酸マンガン粒子の放散虫化石群集の違い
l�¡ (QS) IpNM� û-n£QMan-Mat´Ql

�¡v (Fig. 6A) a� ��<�=QMan-Mat´Ql�
¡v (Fig. 6C) Ië°M� �IÒN>FV�9�8ófd

�LV� û-n£QMan FMatQ^_`��sR´I
pNM� MatQ�IZi;<^_`��² (W34² �

NC) a6�89 Zi;<�Fa�Ëj�<FÌô9L<d
ManQ^_`��sRV� BgMYZ[\Q]N^_`
��²j°±ÀL� MatQ^_`��sRV� ëìHI
YZ[\QVN^_`��²j°±ÀL<fg� û-n

£QMan FMatQ^_`��sRaû¸\]sR89+
y�f�Qj�LK� MatQ�IZi;<^_`��²v
(NC) Vbä�x 0IØ�xV j�<d �8�� Table 2
a÷;q�I� &:V�Q4äjV�Nd fóM� ��F@

A=>?>OPUQ^_`��sRV��<��sRj�

ä� û¸\]sR89+y�f�QjV�NF«oÀL<d

^_`��²Q 6}~4�f:¸[`¤©ª�f«¬�

��Q^_`��sRIV�:¸²awx� @A=>?>

OPQ^_`��sRIV[1:¸²awN�FaÁ98

F�ófd cf� Striatojaponocapsa plicarumQº\¥�I
pNM� �þHI abdomenIF�M basal appendagea=
FHIõÀNÄTavô� basal appendagea=FHI�
{NÄTa}<e�a�<d À9I� û-n£jVMan q
äMatQÐ�a basal appendageQõÀNÄTawNd |
I��°fq�I� Striatojaponocapsa plicarumV� noH
I]VI�8óM� basal appendageaõÀx�<�Fa'9
LMN< (Hatakeda et al., 2007; Matsuoka, 1983)d ¨]

89� @A=>?>OPUQ^_`��sRV��UQs

Rqä®NþùQ^_`��¤bóFÌô9L<d

Man Mat Man Mat Man Mat
11 19 18 17 17 24

mean 23.71 21.41 17.44 13.75 18.32 11.66
median 24.05 20.25 17.09 13.92 17.72 12.03

standard deviation 2.41 5.36 3.41 3.34 4.88 2.91
minimum 20.25 8.86 11.39 8.86 7.59 7.59
maximum 26.58 30.38 22.78 18.99 27.85 15.19

mean 54.55 62.63 72.57 74.01 73.34 79.54
median 54.43 60.76 70.25 74.68 68.35 79.75

standard deviation 8.17 14.96 13.11 11.27 11.92 11.66
minimum 39.24 43.04 49.37 53.16 55.70 55.70
maximum 70.89 96.20 96.20 91.14 93.67 98.73

mean 43.04 34.38 35.02 28.74 36.63 25.53
median 43.04 34.18 35.44 27.85 35.44 25.32

standard deviation 6.72 9.12 7.75 6.08 10.11 8.21
minimum 32.91 10.13 20.25 17.72 12.66 10.13
maximum 54.43 48.10 46.84 37.97 58.23 43.04

mean 76.32 83.01 90.86 92.11 88.61 91.77
median 77.22 78.48 87.34 91.14 88.61 89.24

standard deviation 7.28 12.74 9.43 7.68 9.17 7.16
minimum 61.52 67.09 77.22 77.22 70.89 78.48
maximum 86.08 114.68 106.33 103.80 103.80 108.86

IN-16 IN-3.5 IN-21

W

number of specimens

h

H

w

samples

Table 3. Measurements of the height (H) and width (W) of the abdomen and the height (h) and width (w) of the basal appendage of 
Striatojaponocapsa plicarum for each sample.
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2 .  炭酸マンガン粒子の形成過程
@A=>?>OPUQ^_`��V� çQ»�Ivw

ãÓ¤bc I@A=>?>jÁÂÀLMpä� N�cj

Ðm��IYZÀLMN<ÄTa�wv¤Tg<d À9I�

@A=>?>OP»�I�vwãÓVüg9L�Nd v

wãÓaüg9L�N�F89� �L9QOPV�I÷�

ÔÅjº±ÀLfFÌô9L<d ÷�ÅIV� ���n�

Qq��ÒmÓm: F4y��»Qq�����ÔÅa

�<d 456­Q@A=>?>OPUIVYZQ]N^_

`��at9L<�F89� eQOPQº±�VhmIp

�<��vw Qq��^_`mTsR-.Q\]sR

a�\I�t�MN<����ÖjV�x� w�Q^_`

\]a�©�Mx<q��ÒmÓm: j�ófFÌô9

L<d Takahashi (1991)QÆ-��>b º b6aiQ®ÍM
Johnson (1974)IÔÕIq<�t&�� ÎÏºUñ (1984)

Iq<ÔÕKDIq<�t&�Iq<F� )*�ç¤Ì�^

_`\]VÔ��Oïf�\I�t º â½�M�c�d @

A=>?>OPUIV)*�ç¤Ì�^_`��atuH

IþÀLMN<�F89øÍ;<F� ^_`\]Vça�

t º ×è;<$IâM8I@A=>?>OP»�Iíäî

cLfFÌô9L<d À9I� eQq��)*�çaþóMN

<QV� íäîcLfsRa�9xÑÒÓ[�nQ^_`

\]sRj�óffg�Qj���d

456­Q=>?>C45DEQº±QRI�NMV�L

cjwxQ©ªayzLMN<d �� (1986) V� �� 

Q=>?>C45DEFh¯Q�n�Q�Ô�I�9L<=

>?>C45DEF¤ëì�� I aö� º °±ãÓ º �

 ö± º º±�ÖIpNM�{x��óMN<�F¤AB

�MN<d -�¤��LK� hiQ���Ica<=>?

>C45DEV�Q�M�Q���ÆQ�¤Ì\� û��

[Iº±ÀLMN<d À9I� eQë2VÔ��QÑÒÓ

F�nÕFQ´Q>¤÷�� ÑÒÓaÒ�<¡I=>?>C

45DEV ��{]aä�� +,Q��Q^_`��Fë

°M=FHI®N^_`��a=>?>C45DEUI�

tÀL<d g Q��jeóf=>?>C45DEIVeQ

q��±µ����LK� û��[°L��x� hiQë2

�+,Q����qäÁ98I�{Nd �LcjQ'tFú

�x� hiQ=>?>C45DEFQº±�ÖQl��¤S

g<�FVj{�Nd

D��jeóf=>?>C45DEF:[HIl�;<

�QF�M� �¾ Qn[=>?>ã�¤��<�Faj{

<d Dã�I�NMV� *¡� (1976) aeQ:[M�

µ�Æ¤hNI	
�MN<d I Q��34@V� n[

=>?>ã�89tuHI:¸;<@A=>?>ãIVÔ

1mmR¡Q�=>?>ã%�QRS�f%�[@A=>
?>ãaZi;<�F� �=>?>ã%�Q»�V@A=

>?>QÙ[«îa^Ú[IRS�f°L¤±;�F� @

A=>?>ã�UQ^_`��Q�wva� çQ»�¤

�=>?>ãjÁÂÀLMN<�F�Æj�<d �Qq��

n[=>?>ã�Qº±�ùI�NM� �ôK Nakae and 
Komuro(2005)V� �¾ Q=>?>ãÄIkg;<n
[=>?>ã�FeQ]VQn[xyDbIpNM� eL

9IbcLMN<^_`��sRa� 456­U¯Q^_

`��²j°±ÀLMN<�F89� n[=>?>ã�a

Bajocian89 Bathonian$³cjº±ÀLMNf�F¤Á
98I�fd eQ-å� D��jeóf=>?>C45DE

IV� @A=>?>ã¨éQ=>?>ã (�A=>?>ã

MÙA�=>?>ã�Æ) a�Ê�ãÓF�MbcLMN

�N@a� ��j��fn[=>?>ã�F��<d �8��

n[=>?>ã�IZi;<�A=>?>ãMÙA�=>

?>ã�ÆV¥±éêIqóM@A=>?>ã89m¸f�

Qj�< (*¡� , 1976) �F89� eQJNVÑÒ�Q

l��¤Ìô<:IV��I�9�Nd ;�z\� ���

�UQ=>?>@ABC45DEFn[=>?>ã�V� :

[Q¾½M¥±¤+�fR¡�eBCI��<a� �DH

Iû�Q�Qj�ä� I 89:¸;<@A=>?>Qõ

^Vû¸j�ófFÌô9L<d n[=>?>ã�jQ@A

=>?>OPQ�R[`V� DMjeóf����UQO

PQ�R¡FVëìI�9�NÐÆ�R�Mpä� @A=>

?>OPV����aÑÒ;<q���÷�Å�Ô�jº

±ÀLf�QjV�x� ÷�Å�Ô�I@A=>?>ã¤m

±;<cÅ��aZi�� e�jº±ÀLf�Qj�<FÌ

ô9L<d

3 .  底層流の存在
hiQ���IpNM�n�V&nÀLMpä (e. g.  

�Ð8 , 1988; ¡¢ º�ÔS/�EDi , 1990; ¡¢Ð8 , 
1991, 1996; ¡¢ , 1992)� cf�(<bÑÒÓ�Æ�'9L

MN< (Resig et al., 1970)d xyDbaÑÒ�MNf�Ô

�j��n�VZi�MNf�Fa� ^_`çQà�ÊË

89«Á�MN< (Imoto, 1984)d |I@A=>?>OP

Qº±�V£¤OP�¥8�N÷�ÅFÌôfa� �LV�

OPa�n�IqóM+,;<FG�¤÷5�MN<d �
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n�FQ��H�æ0Vz89�Na� ����aÑÒ�

MNf�÷�ÅI��n�aZi�f�F¤÷;�¦¤Ñ

Ò°L89§fd @A=>?>OP¤bó����QÑÒ

°L (Fig. 3) 89ÑÒQR¤øà;<F�¨Q°LV�(a
iE¤�x<q���LIqóM� @A=>?>OPa�O

PM^_`\]89±<�nÑÒÓQ]IÑÒ�f«¬F

Ìô9L<d -å� ©Q°LV� %ª�IqóM� @A=

>?>OP º�OP º^_`\]a%«äSóf[\j�

nÑÒÓQ]I+,�� ��;<FF�I@A=>?>O

Pa¯QOPF-¬I�©�� �-I%«óf«¬FÌô

9L<d À9I� ©Q°LjV� @A=>?>OPa­�å

�I��¤qär�MN<�F89� eQq���La´®

HIqär�MNfFG�a�<d cf� @A=>?>OP

QOÔIOP;<F� �óF�OÔQõÀN�QV©Q°L

¡�Q����FQÖ×I�R�� Xs�Q§=¤�;<d

�Qq��°LQº±V� �¡�Q�µQ¯F�j�< (�

�¡� 2001)d û¸º±QRa�Qq���nI�°êj{

<8V� À9�<©�a3Êj�<a� @A=>?>OPa

����UI�µH�:[¤÷;"-Q-�j���d

��F@A=>?>OPUQ^_`��sR¤ëì�f

:� [�Á¢�JNV��Q Spumellaria²vaBCI6
�N�Fj�<d �Q�FV 3n£�MI34�Mpä� �

�Q Spumellaria²Q�Qq����âêa� è±QRI
p�<±²H�téêQ�jõ�ófFVÌô�Nd ]	

Q@A=>?>OPQÑÒQR� ����It9L<¶

"� À9I@A=>?>OPQ�N°LIpNMOPa�

LIqä³½¤+�MN<FG�a�<�F�Æ89� 6�x

F�@A=>?>OPQZi;<n£jV� ����Qº

±I�n�Qq���La�xæzóMN<�FaÌô9L

<d ��Q Spumellaria²va6�N�F�� �LIqóM
Nassellaria²qäç°LQ)*� Spumellaria²a³½ º
kséê¤+�f�FIq<FÌô9L<d ����¤<a

�ÕùAjû"�MN<F{I%[^_`K8ä.´j{

<�Fa�<d �Qq��«¬Vµ�MNI¶8L<�FV

½wI�NQj� ÆL��tuH��&8z89�Na�

eQq����F�S~Hj�<d

��j¯F�Ìô��LKN��N�FV� @A=>?>

OPQ�Ê�°±ãÓj�<�=>?>ãQë2V 3.5X
3.7j�<�F89� @A=>?>OPV4XQ£¤OPq
ä2x� �n�IqóM+,;<IV� û¸·X 2mmÔQ
OPa4X+,j{<�â¤].<â¡a3Êj�<FN

��Fj�<d eQ-å� �ïQë2V 2.65 FõÀx� ¸¹

Q^_`çQº�»VNOzº�»j�ä� À9I»�a

U¼j�<fg� �n�IqóM+,�"g<�âV� 4

XQNOza+,��<eLqä=½¾Nâ¡j���d

�n�I�NMV� �n�Q0¿®nahicjIv

wxyzLMpä� eQZiM��aÁ98IÀL���<

(e. g.  �Ð8 , 1988; ¡¢ º �ÔS/�EDi , 1990; 
¡¢Ð8 , 1991, 1996; ¡¢ , 1992)d �n�V�IÀÁ º

Ô�Q$º º ÕÂQ¥��ÆIõË�� ¥,�IÃó�

â v cm/sec XvÕ cm/secQÔÕQ�,F�MÔ��
]IÄ$HIZi;<d @A=>?>OPFû¸OÔ 1X

2mmQ4XQ£¤OPaÅÆ º ÇÈÀL<�âV¬ 10

X 20cm/sec¨]j�<fg� =>?>OPa�n�Iqó
MÅÆ º ÇÈÀLfFG�VÕkI�<FÌô9L<d c

f� ^_`axyDbn"l]jà�ÊË;<�S��<

�F89�eQ�âVWXI¾8óf�F��ófQj���d

D��IpNM�� ����UQÇ[wÈ Nassellariaa
à�ÊË�MN<Q¤/ü�Mpä� xyDbF����e

L'LQÑÒ�jV�n�Q4*a8�ä¥��fQj�

��d

まとめ

�LcjQ©ª¤cFg<F� ����IbcL<@A=

>?>OP�RnV� ÷�ÔÅj�Iº±ÀLf@A=>

?>OPa� ����QÑÒ;<�÷�ÔÅI*ÑÒ�f

«¬FÌô9L<d eQQRVÉQq�j�ófFÌô9L

<d

÷�Å�Ô�Q@A=>?>ãam±�MN<�Q�]

¤�n�a�L<�FIqóM� e�jº±ÀLMNf@A

=>?>OPV� ÊË¤bó�nÑÒÓFF�IÅÆ º Ç

ÈÀLfd eQÇÈQRj@A=>?>OPV³½Mks

éê¤+��a9� �÷�Å�Ô�jeQF{ÑÒÓ[�

nIZi;<^_`\]M�OPF%«ä*ÑÒ�fFÌ

ô9L<d �Qq��QR¤�<�8j� @A=>?>OP

UQ^_`çV@A=>?>«îQYÌéêIqäçQ×

ñ¤ÍL� ]NYZ[\¤ÎÌj{fd e�M� eQïQ

è±éêIpNM��QYÌéêV4xÏNfFÌô9L

<d qóM� @A=>?>OPUQ^_`��sRV��

UQsRqä®NþùQ^_`��¤� ��UQ��sR

V=>?>UQsRqä·�NþùQ^_`��¤eL'

Lbó«¬F�ófFÌô9L<d
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Explanation of plates

Plate 1

Striatojaponocapsa plicarum (Yao) and Striatojaponocapsa 

aff. plicarum (Yao) in the Unuma section.Scale bar indicates 

100�m. 

1-6, 8-11, 13: Striatojaponocapsa plicarum (Yao)

      (1 and 2: IN-16 Man, 3-5: IN-16 Mat, 6, 8, 9: IN-3.5 Man, 

10 and 11: IN-3.5 Mat, 13: IN-21 Man), No. 272.

7, 12 and 14: Striatojaponocapsa aff. plicarum (Yao)

     (7: IN-3.5 Man, 12: IN-3.5 Mat, 14: IN-21 Man), No. 275.

Plate 2

Striatojaponocapsa plicarum (Yao) and Striatojaponocapsa 

aff. plicarum (Yao) in the Unuma section. Scale bar indicates 

100�m.

1-3, 6 and 7: Striatojaponocapsa plicarum (Yao)

    (1-3: IN-21 Man, 6 and 7: IN-21 Mat), No. 272.

4 and 5: Striatojaponocapsa aff. plicarum (Yao)

    (IN-21 Mat), No.275.


