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Miocene Radiolarian fossils from the Oidawara formation,
Mizunami group, central Japan

Ko6z06 Sucano*
(abstract)

Many samples were collected from Miocene Mizunami group distributed at the neigh-
bourhood of Shuku in Mizunami City, Gifu Prefecture, Japan. This study is on the basis of
the samples. Mizunami group is composed of the Toki lignite bearing, Hongo, Akeyo and
Oidawara formations in ascending order (ITOIGAWA. 1974). Radiolarian fossils are generally
well-preserved in the Oidawara formation, but they are not seen in the other formations.
The radiolarian assemblage in the Oidawara formation is characterized by Spongoplegma
Variabile together with the species such as Melittosphacra magnaporulosa, M. hokurikuensis,
Rhodosphaera nipponica, Sphaerostylus yatsuoensis, Ommatodiscus haeckelii, Cyrtocapsella tetra-
pera, C. cornuta, Stichocorys delmontensis and Eucyrtidium calvertense etc.

Judging from the present results, the Oidawara formation is correlated to Melittosphaera
magnaporulosa Zone (Early Miocene —lowest Middle Miocene) of Neogene Radiolarian Zona-
tion in Japan which was proposed by the writers (NAKASEKO and SUGANO, 1972).
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LEFE Iz EERBORENE, TXTRET, BAETREINICIDTH 2. ZTOREH
BB 1RiRIN5.
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HEHE T RTRETH-72DT, v — TIWTHPL Uiz, KBEL, 200 X v ¥ 2 DT
ABotc. TOEERAME S b CBEHESR, RO GE (K - dpiitdh, 1968) TS L /<
5 — h2fERRL, H®REIL 2.

IO T

BB ST S B O A OB MEEY T, SBFEMITIZFERY (protozoa) - WH
¥ (sarcodina) DJitst R EH (Actinopoda) [T@$ 3. HAOHEII# > T 7R THE
KL%, HexOEB2HEA, BIES Ml o MBICEZ £2FRICERL T3S,

TR B FIZE (protoplasm) & b 75 3 k{AHE & HH% (skeleton) & 2w i3 (shell) &
DIsAMHEBEITL > THRS W T 3. EHELVTREEROAHENTS. HBHEO
B, RO ROEES: I (membrane of central capsule) MBIO#E i & - T, Acan-
tharia, Spumellaria, Nassellaria, Phaeodaria ® 4 iH A3 5H, Thb5D 5 b B
MHIEREDOER (Si02) DA 5728 2Mid Spumellaria & Nassellaria O —HHE T, ¢h
b—HiH% “polycystina” LXATWV3. LAELULTHEHTIDRELULTLO=HEHIKE
TAHRIDTH 3.

LT AT, WMEEDODEAFRIE HAECKEL (1887) iT& > T HEYLIN T3, LAL, RiT
“polycystina” 1z 3 WFIEs 8t 74, Hiic Nassellaria O43%c AU T3, HAECKEL 5%
BEDHEZ SO #EAE L LizDiest L, RIEDEL (1967) % PETRUSHEVSKAYA (1970) 5 D=
JEBR (tripod) &UH¥#E (cephalis) O#E2 L T2EZAN KM b220H5. T,
CEEOWEN T T A, —HTRELCRIBHEE»IEEh, ZhiESL FEHEAILTSH
20H 5. BIETIX, REITHRDBITE D RESBANETTAHDDH 525, HAECKEL H5%R
AEETV—F 2> LD LT, REDOHEED KL, HEBEO—F 2l ->Tn3
DATHH, WMHBLBANOREIBOMILE W) HEIESN TS,

MR AR SR &

HERE» SEHT 3 MBI ERER, BUoIcli~xick dic KBk b Ta—Ar BgE
B THHLEDBWEPIRINTNE. ULbL, Z0%, hiltidy - BH (1973) &, BHAH
B=RehbE Uk, BAFE=ZLOMAHERLH B1R 2RELIH, Ta—Ar B
%2 Mm &« Ct—Lt 70 - Ln BET3IFL, Th by, REOHEHEREZRTIE»D,
ThiX b, Melittosphaera magnaporulosa Zone, Cyrtocapsella tetrapera Zone, Lychno-
canium nipponicum Zone 2i%E L1z, 333N iz Ta—Ar BIFEOHMIZROEH TH 5.

Mm FIRHEE | C ORI Melittosphaera magnaporulosa »{EEE L, Spongoplegma variabile,

Sphacerostylus yaisuoensis, Lithatractus tochigiensis, Stichocorys delmontensis, Eucyrtidium

* Ta—Ar RIEHEX, Spongoplegma variabile %{REFE L, fbiz Cyrtoidea T/ 3 H<{ Offi %
FPE T 2HEETH 5.
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<> Lithatractus tochigiensis 7513 &\ & 7 5 i, —J5, Cyrtoidea #4fE § Ct—Lt BUREE I
H3aEdliwn,

HEHERF L DRELV AR X b EH U 2 bAoA 2 RigaLic, 40, HER
&b Rl ah g, 4FiTad -7z, UL» L, Sphaeroidea, Prunoidea, Larcoidea iz
BT3HET, SHEMEDE - T3 i OBKEL d 34, HkHO.

TR LML, EEREICI T 32 2 5EFIZ, Spongoplegma wvariabile, Melittosphaera
magnaporulosa, Sphaerostylus yatsuoensis, Spongodiscus spp. TdH 5. =1z, HEEFEMN
ICEHEM & SN T3 Cyritocapsella tetrapera, C. cornuta, Stichocorys delmontensis %54
RTORKI»BEHRL, 212, Cannartus violina, Lithatractus tochigiensis, Melittosphae-
ra hokurikuensis 33, fREEGE D05, WL 2LDRE» S RIS hiz.

COREIX, RIBULHERDS 5D Mm BBEEORMITL—HT3. X-T, £HER
Bz, BAFE=REALHEHRSED Melittosphaera magnaporulosa Zone TxiHI N
3.

oo MR

Am, AEREX DEHUCHESBAEAIZMEZEA, COBBSBROMIICLD, 351
Whnd3&ZA6N3. TR, ARFEMNREREL Bbh 32 T ICHE 2
BB,

Cenosphaera yatsuoensis Naxkaseko (Pl. 4, Fig. 3)
NAKASEKO, 1964, p. 41, PL 1, Figs. 5a, b, Pl 2, Figs. 1a, b, 3a, b.
BRI —2 T, M EB2L, B2 Lo, Br¥—Ricks L, BILOECRE X
LRARBATH B, BOKEIIZ/NREED S .

Melittosphaera hokurikuensis Naxaseko (Pl. 4, Figs. 4a,b)
NAKASEKO, 1955, p. 70-71, Pl I, Figs. 7a, b.
BOKE IVHEET, BEZFEFRCEO. HROBFLIIREL, B3I, TRZOED
BEIRBAMNTHS. KE3PL, ABREABROL, BEOEIZIRMACL T, 20%L
BHELWO.

Melittosphaera magnaporulosa (CLARK and CampBeLL) (Pl 4, Figs. 5a, b, c)
NAKASEKO, 1955, p. 71-72, Pl. T, Fig. 2.
BRI S L, BERIFHTE . HBOBILIZE, BOKZITHNTREVDTEIZS
e, ABROBILIZ/NI L, BIZ 0. BEZO PO,

Spongoplegma variabile NaAkaseko (Pl. 4, Figs. 6a, b, ¢)
NAKASEKO, 1971, p. 54, PL 1, Figs. 1-3.
NBBKEL, TOBILBABRAUTH 3. ARIZ—>THlifik227 3. hichllfod 3
SOMBHB. MEEAHKREZL, DELTHE. CoMiz, BHEWEHIRL Y, Diploplegma
banzare, Diploplegma (?) aquatica, Actinomma antarcticum, Thecosphaera antarctica
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HFEORIZ I - MHBOU 6N TR H, DHELMESK-> T3,

Thecosphaera miocenica NAKASEKO (Pl. 4, Figs. 7a, b)
NAKASEKO, 1955, p. 73-74, PL. I, Figs. 4a, b.
HRREB=2T, ABE2OORBRI D22 h, MBI O. HFRZPLPRENH, I
CHARTHBSERITNI V., AROBEEZ LMWL, BILIZ, BME LT, BEYRBRIFER
CHAIMTS 5.

Rhodosphaera nipponica Nakaseko (Pl. 5, Figs. 1a, b)
NAKASEKO, 1955, p. 75, PL. I, Figs. 5a, b, 6.
BMIZOONBE—DDOREI DD, Thbdiddl & 20K EOKREBROFAK AT
HEEL T3, MU, BRRTIERCEAHSBRILOMOBREAPSHTHE., COR
iz, AKX IVBRBAIT, BREMN~HEHEMATH 3.

Sphaerostylus yatsuoensis NAKAseko (Pl. 5, Figs. 33, b)
NAKASEKO, 1955, p. 79, Pl I[, Figs. 1a, b.
#3 Melittosphaera magnaporulosa \[Z KLl $ 35, M - REO=MIRO T 2 A&

Hb.

Tholospyris anthoporea (Haecker) (Pl 5, Fig. 4)
GOLL, 1969, p. 324-325, Pl. 55, Figs. 1-4; Text-fig. 1.
sagittal ring SHEZ T sagittal shell jziigh L Tuw 3. vertical spine (34<{, sa-
gittal ring O TF» 5 =FHDH X b H{3. axial spine X7zt 55, FThickE < THL apical
spine & frontal spine 2 % . basal pore {ZPdodH 5.

Rhopalodyctium malagaense CampPBeELL and CrLark (Pl 6, Fig. 3)
CAMPBELL and CLARK, 1944, p. 29, Pl. 4, Fig. 4, 5.
IR CHMIRZ AT » 5, WP =ZAHTH 3. ZADKIEHhROMBITHEsH, 2D
M#IZELUOIRD 4 ~5 >DOMWEESEALOERZ § > T s,

Heliodiscus echiniscus HaeckeL (Pl. 6, Figs. 4a, b)
HAECKEL, 1887, p. 448, Pl. 34, Fig. 5.
Ly ZROBTFRTHBN—2D 5. MHMEBZHS D, BHHEEIES 2y FIRTKRS
ST H 5. BILIARKAT, BE~ZMR2ETS.

Heliodiscus saturnalis CLARK and CampBELL (Pl. 6, Figs. 53, b)
CLARK and CAMPBELL, 1942, p. 41, P1. 3, Figs. 9, 9a.
BT, KELOUAO=ABROENSHHEZ & 2. JHROMEER, PIROK 4.6 ffDOX
X3ThH 3. NBROBILIILNEILT, Lo ZRBORITK2002 1T 5.

Lychnocanium nipponicum NAKASEKO (Pl. 7, 3a, b)
NAKASEKO, 1963, p. 168-170, Text-fig. 2; Pl. 1, Figs. 1a, b.
BMEHN—DOT, 3ADELEZ D, REIZBOM¥DSZ. RII»THKAKEL, REEK. B
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Wiz 1RDEL T, KOEBESH 3. 51 BBQIBEASEL, FIC1EZOMOEROAB
Hodb, THRBBIZOLES > T3, B2 BEIAHERT, ZOBRAZPLPNINS, B
PREIR—HTH 3. BAZIAAROBRTHIN, ZORDOKREND b AHMBHTHS.
R ELHEHRT, ZSHVRTENTH 3.

Cyrtocapsella japonica (Nakaseko) (Pl. 7, Figs. 4a, b)
SANFILIPPO and RIEDEL, 1970, p. 452, Pl 1, Figs. 13-15.

B3DhEL, BWIRETIREI DY, BOEES1EX55. H1BRR/DSL, RET,
ZOTHIIBE2HWBORITO LML N B, RICHOAREBH b, HEHic B -TWn3. 8
2WMERBEAME T, REREL CRARIKES. BIWBIBERETERIERL 8, &
EOhRBic@Nz >, 852, BIREOBAIT, K&3I, FEFFELL, MSLTRL,
Eb—HTH3. b EREMTELLS», AAEOHZ 3 > T3,

Cyrtocapsella tetrapera HaeckeL (Pl 7, Figs. 5a, b)
HAECKEL 1887, p. 1512, Pl. 78, Fig. 5.

B, WAMET, FERICENEBEEOEBMSS b, BWEIIPWS stricture KX > T4 X
i ehns. H1ERE, RRECTEAISLL, PIABIEH 5. EiFRM £ 5T <
T, EHt o2 >T3. FELRELLFLBREITRIALE > 2FE2RL, TOBILY
BOU, A, BN HT 2. B4 REOEERDOHIRIT—2DHBAN D 5.

Cyrtocapsella cornuta HaeckeL (Pl. 7, Figs. 6a, b)
HAECKEL, 1887, p. 1513, Pl 78, Fig. 9.
i, BoRERZ LD, BHEIARZET S, BEIZ4OT, B1IEBRIIIFFNHSL, B3
BEPHIHCEILL, A HbATEY, B4 BRBRIFIRR2ETS. B1IBEZIBAIZL, &
2 ~E3WMEOEAL, BIFEPREIB—-HTHAUNKINTS.

Calocyclas margatensis CaAMPBELL and CLARK (Pl 8, Figs. 1a, b)
CAMPBELL and CLARK, 1944, p. 47, Pl 6, Figs. 17, 18.
BiZ, ORI, RWVRZEL, BEN=OT, K0EHF1E»3. 212, KLT6
ADERZ 0. BB, FEFICEL. BF1BBRIMEL, 20BN S L, AR
T3,

Stichocorys delmontensis (CamMPBELL and CLARk) (Pl. 8, Figs. 2a, b)
SANFILIPPO and RIEDEL, 1970, p. 451, Pl 1, Fig. 9.
4~5D0DFENSY, BIRRR/NDISKRRT, BAZZH. B2 B/BLIRET, »
HECRERZY D, H3RBORIRPTRILENERZ 2. B4RBUTEOPHM - 72
BRT, ZORFER, KX IPHB—HKTEL RT3,

Eucytidium yatsuoense Nakaseko (Pl. 8, Figs. 3a, b)
NAKASEKO, 1954, p. 110-111, PL X, Figs. 1a, b.
i, PE2LTHY, HE500REP 5785 . BOHUI EBE S LS, RAEABEPEIGT
Wlish, R OBRIANSLOBED SO &g s HMIZ 1 ATED O REEZ» S D L,



2 Al PR =

Eucyrtidium calvertense MARTIN (Pl. 8, Figs. 4a, b)

MARTIN, 1904, p. 450, Pl. CXXX, Fig. 5.
i, PisEEe R, MUmiCECTEMDS S b, Mg stricture X hFI6 ~ 7 DBEITS
PITOB. F1z, IEHIRFLEU I AORESD b, ZHITH > TRILPHAIEU L £
9 5. B 1REN, MOFEBRH~NTIEFFIT/DI 0., EREOBRILS, RRIHTS.
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Plate 4

Fig. 1. Collosphaera sp.
274 F&5 MZ 11-3 £V
Fig. 2. Siphonosphaera (? ) sp.
A74 F&5 MZ 5-5 &b
Fig. 3. Cenosphaera yatsuoensis NAKASEKO
274 F&"m MZ 1-3 &V
Figs. 4a,b. Melittosphaera hokurikuensis NAKASEKO
274 F&m MZ 3-3 &9
Figs. 5a,b,c. Melittosphaera magnaporulosa CAMPBELL and CLARK
5¢ $ N
274 F&m MZ 11-3 &9
Figs. 6a,b,c. Spongoplegma variabile NAKASEKO
6c (LiEARIRA L 7= Nk
274 F&5 MZ 1-3 £V
Figs. 7a,b. Thecosphaera miocenica NAKASEKO
274 F&5 MZ 14-4 k9
(GEOMEHRIE T 2701%)
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Plate 5

Figs. la,b. Rhodosphaera nipponica NAKASEKO
A74 F&H MZ 1-3 &9
Figs. 2a,b. Stylatractus sp.
274 F#&% MZ 11-3 &Y
Figs. 3a,b. Sphaerostylus yatsuoensis NAKASEKO
254 F&E MZ 11-3 k9
Fig. 4. Tholospyris anthopora (HAECKEL)
254 F&% MZ 55 &P
Figs. 5,6. Spongodiscus spp.
5 1 FHURE . 613 L v XKk
A74 F&E& MZ 1-3 &9
(BEEOHEFIZ 4 T2701)
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Plate 6

Fig. 1. Ommatodiscus heackelii STOHR
Z54 F&H5 MZ 1-3 &9

Fig. 2. Flustrella cf. flustirella (HAECKEL)
A74 F&5 MZ 55 &9

Fig. 3. Rhopalodyctium malagaense CAMPBELL and CLARK
COEATIIBEZ 1 AR TV
A74 F&5 MZ 55 &b

Figs. 4a,b. Heliodiscus echiniscus HAECKEL
274 F&s MZ 14-4 £V

Figs. 5a,b. Heliodiscus saturnalis CLLARK and CAMPBELL
274 F&s MZ 12-4 &9

(BEOMFEHEIT+XT2701%)
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Plate 7

Figs.

Figs.

Figs.

Figs.

Figs.

Figs.

Figs.

Figs.

la,b.

Cycladophora favosa HAECKEL
274 F&5 MZ 15-4 k9

. Dictyocephalus papilosus HAECKEL

274 F&5 MZ 7-3 &9

. Lychnocanium nipponicum NAKASEKO

A74 F&5 MZ 13-4 &9

. Cyrtocapsella japonica (NAKASEKO)

A 74 K& MZ 12-4 £V

. Cyrtocapsella tetrapera (HAECKEL)

274 F&FH5 MZ 11-3 &9

. Cyrtocapsella cornuta (HAECKEL)

274 F&s MZ 11-3 &9

. Lithomitra nodosaria HAECKEL

274 F&5 MZ 12-4 &V

. Siphocampe erucosa HAECKEL

274 F&ES MZ 11-3 &9
(BE OSSR L4 2T 270f%)
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Plate 8

Figs.

Figs.

Figs.

Figs.

Figs.

la,b.

2a,b.

3a,b.

4a,b.

5a, b.

Calocyclas margatensis CAMPBELI. and CILARK
274 F&75 MZ 1-3 &9
Stichocorys delmontensis (CAMPBELL and CILARK)
A7A4 F&5 MZ 11-3 &9
Eucyrtidium yatsuoense NAKASEKO
274 F&s5 MZ 15-4 £V
Eucyrtidium calvertense MARTIN
274 F&%s MZ 13-4 k1
Calocycletta sp.
BEAEEIMEUFERNTWVS
A74 F&E5 MZ 11-1 kD

(BEOEHE X+ T2701%)
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