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Early Devonian Palaeoscenidiidae (Radiolaria) from the “Yoshiki Formation” in the Fukuji area of the
Hida-gaien Terrane, central Japan, and its biostratigraphic significance*
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Abstract

Moderately well-preserved Devonian radiolarians were recovered
from the mudstone portion of alternating tuffaceous sandstone and
mudstone cropping out along a tributary of the Kanashirozako Valley in
the Fukuji area of the Hida-gaien Terrane, central Japan. Float samples
of tuffaceous mudstone, which were collected from a riverbed near the
outcrop mentioned above, also contain well-preserved Devonian radio-
larians. These radiolarian-bearing rocks most likely belong to the
Yoshiki Formation, based on lithology. Two assemblages (I and II) are
present and contain abundant species of the family Palaeoscenidiidae
along with ceratoikiscids and undetermined spumellarians. The rocks
containing the two assemblages correlate with the upper half of the
lower to middle Emsian (upper Lower Devonian) Trilonche (?) sp. A
Zone defined in the Nakahata Formation of the Kurosegawa Terrane.
Furthermore, the Yoshiki Formation in the lower reaches of the Ichino-
tani Valley that yields the Zadrappolus yoshikiensis Assemblage can be
correlated with a part of the Pridoli to Pragian (upper Upper Silurian to
middle Lower Devonian) Futobari solidus Zone of the Nakahata For-
mation. Therefore, the Yoshiki Formation is probably Pridoli to early to
middle Emsian in age.

Stratigraphic relationships between the Yoshiki and Fukuji forma-
tions have been poorly understood, due to structural complexities, poor
exposures, and the lack of age-determinable fossils. However, micro-
fossil data from these two formations reveal that they are almost con-
temporaneous. Some past workers have suggested that the Yoshiki For-
mation is unconformably overlain by the Fukuji Formation, but the
presence of an unconformity is not supported by the present study.

Key words: Hida-gaien Terrane, Fukuji area, Gifu Prefecture, Yoshiki For-
mation, Devonian, radiolaria, Palaeoscenidiidae.
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Fig.1. A: Index map showing the Hida-gaien Terrane. The rocks of this terrane occur in the gray and single-circle areas (Geo-
logical Survey of Japan ed., 1995) . B: Index map of the Fukuji area, Gifu Prefecture, central Japan. The topography is from the
1:25,000 scale “Yakedake” map sheet published by the Geographical Survey Institute of Japan. %: locality with Devonian

palaeoscenidiid radiolarians.
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* This study follows Kuwano (1987) on the age assignment of the Fukuji Formation.
y

Fig.2. Columnar sections showing the apparent stratigraphic successions of the Yoshiki and Fukuji formations that crop out
along the Ichinotani and Kanashirozako valleys, compared with the stratigraphic schemes of Igo et al. (1980), Furutani (1990),

and Harayama (1990).
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Fig.3. A: Geologic map in and around the Ichinotani and Kanashirozako valleys. The mapped area is shown in Figure 1B. The
gray areas within the Yoshiki, Fukuji, and Ichinotani formations indicate the actual outcrops of alternating tuffaceous sandstone
and mudstone with felsic tuff, limestone with felsic tuff, and limestone, respectively. The gray areas within the patterned area
of intrusive rock and serpentinite also indicate actual outcrops. cgl: varicolored conglomerate previously designated as the basal
conglomerate of the Fukuji Formation by Igo et al. (1980), Carb.: Carboniferous strata (Niikawa, 1980; Kuwano, 1987). B:
Route map along a tributary of the Kanashirozako Valley.
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Fig.4. Photographs of polished rock surfaces showing com-
parisons between the alternating tuffaceous sandstone and
mudstone of a tributary of the Kanashirozako Valley (1) and
rocks at the type locality of the Yoshiki Formation (2, Ichino-
tani Valley). The rock sample in Figure 4-1 was collected
from horizon (7) in Figure 3B. ts: tuffaceous sandstone, ms:
mudstone, *:numerous, very small cavities filled with car-
bonate minerals present in the white-arrow portion. Scale
bars = lcm.
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Fig.5. Photomicrographs showing the lithology of the “Yoshiki
Formation”along a tributary of the Kanashirozako Valley. 1:
Photomicrograph of the wacke sandstone portion of alternating
tuffaceous sandstone and mudstone. Cross-polarized light. Qtz:
quartz, Opq: opaque mineral. Scale bar = 0.5mm. 2: Photomi-
crograph of tuffaceous mudstone containing: numerous, very
angular quartz grains. Cross-polarized light. th: quartz. Scale
bar = 0.5mm. 3: Photomicrograph of tuffaceous rudstone con-
taining palaeoscenidiid radiolarians. Cross-polarized light. R:
radiolarian test. Scale bar = 0.25mm.
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Tablel. List of radiolarians from a tributary of the
Kanashirozako Valley. +: present, —: absent, tm: tuffaceous
mudstone, sm: alternating tuffaceous sandstone and mud-
stone.

sample number

radiolarian species

[iithology
Sugiyama and Furutani
Kurihara and Sashida
— s Kuribara and Sashid
Pal idium fragilis Kuribara and Sashida
Deflantrica solidum Wal Sugi and Furutani

+ |+ |8 [KNA-111701

dium ishigai Wak

P
Pal .
P

v [ +]+|8 |KNA-111804
+|+|+|+|+|8 |KNA-111805

+]

+[+

+|+|+]+|+]+|8 [KNA-111807

e+

Deflantrica furutanii Kurihara and Sashida
Pactarentinia intermedia Kurihara and Sashida
|Pactarentinia igoi Kurihara and Sashida
|Pactarentinia sp. aff. P. igoi Kurihara and Sashida
|Palaeop idi Kurihara and Sashida
|Palaeoumbraculum hidense Kurihara and Sashida
S llaria gen. et sp. indet. sp. A

Spumellaria gen. et sp. indet. sp. B

Sp llaria gen. et sp. indet. sp. C

Ceratoiki; ich i Ishiga
Ceratoikiscum lyratum Ishiga

+]

+

[N )

v [ ] [+ + |+ ]+ + ] +|B |KNA-111809
e+ ||+ [B [KNA-111806

A ES AR S Ea
A EAEa AN

+

] ||+ ][]+ +]+]| +|B [KNA-111808

R N N S e ar
+

+
+]
+
+

l+
+
+
+
+

IR BTS (1) OFEHEIT, #H (1980) BXUELL

(1990) ARLEZEDIZ, —ORIZBIT2EHBD WSW A
MOEESRICAET S, UL, 0¥ iR EFETIE,
—DRBOHHMRE<SHITEOHLTED (Fig. 3), —@
BB HEHBOLEETN A+ O IRRER EERD
—EICFOFEEZFEHL TWBHITTIERWL. —4T, —OR
WZRITLEREBO—RERMINTIO°E~EW THOD, ZHB5
H KRN BT oY IR ERE RS IRE
DEFEERIMBETDERDIEMNTES, Linrl, &k
DEIZ, AFa¥FIaRo (1) »H5ESNDMEEL
GREIESMOEREOHEL D HOPENWRRERT 2
O, hFio¥aRicEROEHENERE, EEINDS
LWFEARY. MAT, AFioYaoitfifERIt—o
BEAF OV IGROMIIEYL 2L, A O¥F IR
D 1) M5 () OBEXZORAOILEICEESD D NITHE
WENEL AHEL TVUE EVWISFADOIFRTIES N TV
W, FO®, HiFE0BRTIE, MBS mEREED
STHFOVIRRD (7) AEHEICRET S NENMhE
MIET B EIITERN,

PAE, AR ESHORbaOEEN S, hFof
IFRIZBTS () 15 6) OAKREANEHBD, (7
DOBRRE R ERE LB ETE DR E TH 5 nlREtth
HTEWNEEZSND, LrLEans, om - HBEEE»S
B AHBRFETOIRICH T 2 +asBERIB s N TW
W, Z0REYD, AHTREEMICTHFOFIRD (D
no 6) & |, (1) & “HWE Lidbds. Zh
IZDWTIE, 5%, BHREOE(EHNZ, —of-hF+n
Y IaRGREOZHIESRZMA, SHEBLVEHEORES
ETONEDND B,

2B, AP OV IGROERFMICA SN S EIKERE
DEFRIZDWTIE, O IR OEME TR EE
DHOBELNBNT &, BHBORKESIE—MRIZRRE
BREEETHDICHL, ZOEKEREDEAIZEANHS

RESVEF RIS “FWE O7 R ACKBERILE 641

EHERELARENRRD 2L, BRHOHFRE BN TER
LEEEOBIRERENAS NS 2 &, BLUHEta%
BBV IERENS, ZThoE: “HEE ObO
ELTHS.

B RE

1. BEREEBLBRKEREDHMABILARE
4, AFIO¥FaRRO “HET ORRERET S
», BUREREREEEOHEEL DK 30cm AT 3 #lE
(KNA—111804, 05, 06), #nADOBIKEIESE 4 B (KNA—
111701, 111807, 08, 09) #HEL, 7 vALKFERUEET
Wb G DM 23 A7z, EORER, BRI/ 7 3BT
MOMBHEEENESN Ak o EH U2 Esbs
% Table 11RY. F£i, HFonEBEEEO—FHITDON
TETFEMETEZ Fig. 6 1217
WERELEN SEML 2 3 iEn 513, ©OREFREN
BEWRPSbUTORBEMREENZ. b5,
Palaeoscenidium ishigai Wakamatsu, Sugiyama and Furu-
tani, Palaeoscenidium simplum Kurihara and Sashida,
Palaeoscenidium fragilis Kurihara and Sashida, Deflarntri-
ca soltdum Wakamatsu, Sugiyama and Furutani, Pactaren-
tinia intermedia Kurihara and Sashida, Pactarentinia igot
Kurihara and Sashida, Palaeopyramidium ramosum
Kurihara and Sashida, Palaeoumbraculum hidense Kurihara
and Sashida, Ceratoikiscum ichinotaniense Ishiga LU
Ceratoikiscum lyratum Ishiga ThH D, /-, H—HEOFE
¥ L /= £ ##% D Spumellaria gen. et sp. indet. sp. A &
EFNTWB. FOM, Palaecoscenidium hakogasensis
Kurihara and Sashida 7% KNA—111805, 06 725, #IROFE
## % %D Spumellaria gen. et sp. indet. sp. B A% KNA—
111805 M6/ SN TN S, C. ichinotaniense, C. lyratum,
Spumellaria gen. et sp. indet. sp. A 3 X U Spumellaria gen.
et sp. indet. sp. B ZFk < B#HIX, 2T Palacoscenidiidae
BB 2. ABHI 5 ~ 10 AOBHIROEAEHEER S,
NS OEAITIH WV TERTERERE & T ERERE THIR/E W
MdH5HZE (Goodbody, 1982) THRMDISN5. 3D0D
B THER S NS MR BLEHER, SOREREICEND
DEREOELBEEICEPOEIHZHDOD, Fig. 7 TRL
2E DI (KNA—111804), AR OHEHBLANEHT 5.
FEROMBEILED S B, P. ishigai, D. solidum BXUC.
lyratum 2@ FOBE LGP MEE (BH, 1998b) @
HYE B/ HROEREEKER Mo (AHE, 1988;
Wakamatsu et al., 1990), C. ichinotaniense \3EHEN S
LBk 17z (Ishiga, 1992). ZDfthod 7 #&i3, Kurihara and
Sashida (2000) 12K D FREES A FEHIR DR » B2 7
I RREERE,N SEE SN
A DEIKERA 4 B 513, P. ishigai, P. simplum,
P. fragilis, D. solidum, P. ramosum, P. hidense, C.
ichinotaniense B X T Spumellaria gen. et sp. indet. sp. B
NESNTNS, F/-, KNA—111807 ~ 09 iZi, P. hako-
gasensis, Deflantrica furutanii Kurihara and Sashida, P.
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Fig.6. Radiolarians from tuffaceous mudstone and from alternating tuffaceous sandstone and mudstone along a tributary of the
Kanashirozako Valley. Specimens 1 to 13 are from sample KNA—111807, and 14 to 20 are from sample KNA—111806. Scale
bars, A to C, equal to 100 um: A appliesto 4,5, 7, Bto 2, 3, 6, 8, 10, 13, 15-20, Cto 1, 9, 11, 12, 14.

1, 14: Palaecoscenidium ishigai Wakamatsu, Sugiyama and Furutani, 2: Palaeoscenidium simplum Kurihara and Sashida, 3:
Palaeoscenidium hakogasensis Kurihara and Sashida, 4: Palaeoscenidium fragilis Kurihara and Sashida, 5, 6: Deflantrica
Surutanii Kurihara and Sashida, 7, 8, 16, 17: Pactarentinia igoi Kurihara and Sashida, 9: Palaeopyramidium ramosum Kurihara
and Sashida, 10: Palaeoumbraculum hidense Kurihara and Sashida, 11: Spumellaria gen. et sp. indet. sp. B, 12: Spumellaria
gen. et sp. indet. sp. C, 13: Ceratorkiscum ichinotaniense Ishiga, 15: Deflantrica solidum Wakamatsu, Sugiyama and Furutani,
18: Pactarentinia intermedia Kurihara and Sashida, 19: Spumellaria gen. et sp. indet. sp. A, 20: Ceratoikiscum lyratum Ishiga.

igoi, Pactarentinia sp. aff. P. igoi IWEEN TS, ZD
{1, Spumellaria gen. et sp. indet. sp. A2 KNA—111701 /»
5, Spumellaria gen. et sp. indet. sp. CASKNA—111701,
111807 05, C. lyratum N KNA—111701,111808,09 /n5
BoN TS,

WA R S GUKEIRED SRS N A8, Mk
ICBWTHE S 2 NEN,. L, TOREDOHRITIIR
DOEIBEVNHD Fig. V. (1) FEFORETIE, BHEHR
DBERITERIRFE Z o 7= P. intermedia <2 P. igot D3RI
Ronsd (10~20%) 7%, HEOHEIITI P intermedia
IIEFENTBET, P odgoi BEDHTHRN, (2) BEOHE
T3 Palaeoscenidiidae B T® Palaeoscenidium J&S

Palaeoumbraculum JED X D73, EEIKOEHDHINSTD
D, NEHEEROBITH RENFEZE LIRS ONRER D & 5
5, (1) IZDOWTIE, BREREDOHHELAIEP. igoi
HEDRFIREND TRIFTH S7280, BKEIREHRICIZ
P. igoi WHIAERNZIEE IS DlamomEEZ 5ND, Eiz,
BIKEIRRADHEIZE END Ceratoikiscum B, C.
lyratum \ZHA"EME RSN R E THEMABEEZRD C.
ichinotaniense IZIHT HEHHND. I 5T, BRERED
BEDP. igoi i, WHERELHEDODDITHNFEFALOKES
BLUEKKBRONE L BARATH S (Fig. 6.7) FOEN
HBOHSNS., HBRDLDHIZ, BREREDHEIUERES
HRBOMELVFRMIZTENEDEEZEZ SNL/20, KT
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assemblage 1
(KNA-111807)

a T = T : T
0% 50% 100%
B Palaeoscenidium [E Deﬂantrica [ Pactarentinia
P laeoumbrarulum
N alaeopyramtdzum 1jaeo fi} other spumellarians

4 Ceratotkzscum a: P zshzgat b: P. simplum
c: P. hakogasensis  d: P. fragilis e: D. solidum
f- D. furutanii g: P. intermedia h: P. igoi

ic P.aff igoi Jj: C.ichinotaniense k. C. lyratum

Fig.7. Relative abundances of species and groups of radio-
larians from sample KNA-111807 (tuffaceous mudstone) and
sample KNA-111804 (alternating tuffaceous sandstone and
mudstone). The numbers of radiolarians counted in samples
KNA-111807 and KNA-111804 are 376 and 324 specimens,
respectively.

WEFEEAC, BREREOHEARE | WEREAEOHE

EHENLELTSE Fig. D.

2. TEFRORMEEBERRF &N T OY IWROMER
(L EBEEDRL

HETBII TEMT S Y1 7D Palacoscenidiidae £
g, S Eoal, B &K B &RBIOREL
M (Furutani, 1983; Wakamatsu et al., 1990; Aitchison
et al., 1996; Umeda, 1997b), %%@ﬂ%m DF S (B
B - $5H, 1998; BEFH, 2000; Kurihara and Sashida, 2000)
SJUEHREEHOBEM B LS A HE (HH, 1996,
1998a) MHMEINTND, LvL, LEOWTHNOHE
DEWEBAETDH, MOILAEICE S FEMBE S IITH N
TWiahotz, FOi, AROABRFFNEERECDN
TIEHRETHEVEEA TN TS (Noble and Aitchi-
son, 2000). L2 LLATFTRERY 5 L9517, iIHENAREINZ
BH VIR~ TR > REE RO LB FENIR
(Noble, 1994 72&), BIUEME/IFH ORI - ¥5 / FRthis
THRESIN-AREFR (Umeda, 1998e) & Palaeoscenidi-
idae BFOEBEFEOMIZE (Furutani, 1996 72 E) T/REIN
FERBFFHREMZHETHWS I EITELD,
Palacoscenidiidae BN T 2 HEOR R ZERITHI &
MMAJRETH 5.

Umeda (1998e) i3, Bigl - &/ SR T 88
WE#H ERERIUHMBIZRNT, THED Pseudospon-
goprunaum, sagitiatum H, Futobari solidus &, Trilonche
(?) sp. A#, Glanta fragilis HH I Protoholoeciscus
hindea WERE Lz (Fig. 8). INS5DD B, P. sagitta-
tum He & F. solidus R OMNTIERFRIRER (7R > R M
ZRL) MHEEINTWS. F solidus M5 P. hindea
BCDWTIE, $HE I T ERM B E S ICRWTE
BINLDHOT, SHOERICKEREEHERIZENES X

ENBHED SWESNT S, REOHIFET

RS G R, “EIWET OF R AR 643

5N TS, Umeda (1998¢) AVURL ZiEURILG DB
icEhid, SWHBOBHELITHLEND L DR
Palaeoscenidiidae BHEEHRIZ Trilonche (?) sp. A #H~P.
hindea FIZTMTTHENT S, Umeda (1998¢) 1, LLTFD
FRIUCIED & Trilonche (2) sp. A #7105 P. hindea T DFF
REFTHIT R ALDFHD Pragian 75 FEAF R L ORTHA
D Eifelian & L7z. (1) Trilonche (?) sp. A3, Kiessling
and Tragelehn (1994) Z& > THE I N/z Emsian Ao
ERIRIER S RETH 5. 2) G fragilis HMSIZINET
RE TR RS G I N T W Trilonche minax
(Hinde) 7&EMNPEHT S (HEH, 1998c). (3) Protoholoe-
ciscus, JBiE Bifelian IRt X N5 EEHAL EHOFREEMN S
EHT 2 (HEHE, 1996). (4) P. hindea & Stratford and
Aitchison (1997) IZ&DA—=Z b5 7 O Eifelian EHETE
i, ZOR
#IZH D & Palaeoscenidiidae BHTE T 2 BEE DK %
Emsian 7 & Eifelian & UTHS 2 EMEno7 (A

HEMH, 1998a; B, 2000). 7z72L, LEEOMBHM 2) & @)
12, FNTFNEZIZINSETH S T minax R P. hindea
IZDOWT, FOHMHEBRAHSNIR> T2 s, 3)
K DOWTIREEARRDEOBL NIVETUMRIETERNWT
&'KDFP BREHEORFRBNHETIIRWI SR EMEND

, PE7SERRRE D DITIZE SR D EDA BRI IRIIC
359 7.

Bolt, #MEEED (2002) 1 3A—A M T U T HEHBOT R HR
Tamworth BEE Silver Gully D3/ K> b DERBFHENR
EFEINTVDEFICBNW TR {bE O EfTo 2. Th
12&AUE, Emsian EECXEE S NS BEDN 513 Circulafor-
ma admissarius Stratford and Aitchison, Circulaforma
davidi Altchison and Stratford EMEHT 5. C. davidi 1

7t<®1fﬁﬁ|lli&1‘i7b>«5 Biﬁiémfw (Umeda, 19984d).
Umeda (1998d) VX C. davidi EH*FET 5 Glanta B
Protoholoeciscus E@E%& G. fragilis #%° P. hindea i
DHOLVELLEHEEZF DB D EHRZL, C davidi D
ETDEUEE P hindea X DB LA &AL Tz,

IZEODE, HEE (2002) V& Trilonche (?) sp. AT
Z Emsian F~%ERIZ, G. fragilis # & P. hindea %%
Emsian i~ EERIZxL L7z (Fig. 8).

Umeda (1998d) AHETE L 7= C. davidi AERT 2 8T
& P. hindea # & OBIRIZ, EEOBAMBRICHED < FEHL
TR WOTHFORMETES. LinL, Circulaforma J&
OHBRFHN I NETE A SN TWE Eifelian (FIAIE
Aitchison et al., 1999) & D <, Emsian M EHLAFTT

BT EIHETHD. Lizh> T, C davidi I &3k
FERRIZH B Glanta J&= Protoholoeciscus EDFIHIIRLL
RIDOHIB TH S Trilonche (7) sp. A mORUL, Dok
& Emsian BHILIRTTH B, Trilonche (?) sp. ARBEFD
TRID F. solidus &S, &/ FRHUBIZHNT P saqz’tz‘atum
WO % DD I ENHERINTWD. P sagittatum
13, E#HILIL% Ludlow ~ Pridoli @ Devoniglansus
unicus —Pseudospongoprunum (?) tauverssd [EEE
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: [Umeda et al. (Furutani .
period] epochage Furutani (1990) Noble (1994) Umeda (1998¢) (2002)| (1996) This study
o=} Eifelian Protoholoeciscus hindea
g w7 Stylosphaera? sp. C Glanta fragilis
] P._hindea Stage 7
5 Emsian ) Glanta fragilis | Stage6 | /" assemblage 11
o Trilonche(?) sp. A Stazc S ]
= Trilonche(?) sp. A © assemblage I
& | 394 Stylosphaera? sp. A- | | Stage 4
> [Z| pragi Stylosphaera? sp. B \ Stage 3/
o é agan Futobari solidus Stage 2
a 401 Stage 1 Z. yoshikiensis
(Furutani, 1990)
Lochkovian,
408 Zadrappolus
° yoshikiensis Pseudospongoprunum *
ey e Devoniglansus unicus-| sagittatum
= Pridoli P(?) tauversi
- Rotasphaeracea-
o: 415 D. unicus
= >~ S(?) magnaspina
=] Ludlow Praespongocoelia-
/5) Spongocoelia parvus- S.(?) magnaspina
S. kamitakarensis [l Praespongocoelia
— 425 Palacoactinosphaera(?)
Fusalfanus asymmel
Wenlock osobujc}aniensis

* The lower limit of the Zadrappolus yoshikiensis
assemblage Zone is based on Kurihara (2002).

Fig.8. Correlation of radiolarian assemblages in the Yoshiki Formation with radiolarian assemblages described by Furutani
(1990), and with radiolarian assemblages in biostratigraphic zones established by Noble (1994), Furutani (1996), Umeda
(1998e), and Umeda et al. (2002). Radiometric ages (Ma) are from Odin (1994) .

(Noble, 1994) 125ttt Z#1% (Umeda, 1998¢) (Fig. 8). %
7=, Trilonche (?) sp. A # T3 Aitchison et al. (1996) IZ
FVBKEBIZEEND VN ORFENR (408.9 £
7.6Ma) EIESNTNS, ZOMSHEMMEL, Odin (1994)
IZEAUL, IV - TR ACERAE (Pridoli &% b
% WX Lochkovian &#ifl) TH%9 5. Kurihara and
Sashida (1999) Ti~7=k T, ZOERIIFBRITFEL
TOIINALOER, Tiabb INE2SOHE OO
TRRERAOGND, LMo T, £EFEHEERENS
Trilonche (?) sp. A 3, Pridoli & L&/ 5 Emsian F~
FEHOWTNNOEFICH L E NS, 2T Trilonche (2)
sp. A #HE FIZBRESI N/ F. solidus #HOK, KiZF0 L
FEDOEHCASEIREIZ /2208, T ziEiRT D00+ 07/siEi
BE50EIABLENTWRWN, KF T, Trilonche (?) sp.
A D Emsian fifiOKHBEFEETH S &S Umeda
(1998e) DigfEBIUMEHIEN (2002) DFEEFHICL7ZAW,
Trilonche (?) sp. A #% Emsian F~HERizsttt U TH<.

Umeda (1998e) MEBFwERELZFHERBICBITS
Palaeoscenidiidae FHBHEIR D ZHME & EERE DB/l
Furutani (1996), 54 (1997) % TRIFEINTNVS. Furu-
tani (1996) 13 Palaeoscenidiidae FDRREEE & F DHEISER
REREEC, BEINSELBEEZ T DDOXFT—IJITHT
7z. Furutani (1996) BLUER (1997) TIRRINIZRE
i, BEERBITENSOBFMHE2EIL, 87—
(Z3BE LU/-HE) & Umeda (1998e) DABFF#%HHErT
% &, Furutani (1996) OZX57— 1 & 2 88 Trilonche (?)
sp. AH ¥, AF5—3~50 Trilonche (?) sp. A# L
¥, AT—=T6 MG fragilis #, AT— 7TMP. hindea

WIS TS (Fig. 8).
SEFESENZHF 2 OY IRGRORE [ 11121, Furu-
tani (1996) M5 L - HEENZEEETNE. 508
BEZAEMEICHETSE, BE LT FHREROBICHK IR
RAMFEELIBRWY A TE2LEICEDN, DERNS Tleceri-
na (s.1.) morphotype 3 IZ{/-REEEZIFD P. igoi 2 &L
728, Furutani (1996) DX F—3 &4 (OEE) ITHY
95, BEIIZL, Tlecerina (s.l.) morphotype 3 &[EHE/
TRIBREEFED P. intermedia 2 ERIZE TN, Tlecerina
(s.1.) morphotype 4 iIZLEREINZHDIIE XLV, R
TV 5IHYTE. Lo T, A O¥FaiROBE
L II &® Trilonche (?) sp. A # EXOBEIZILEINS,
AR TIX Trilonche (?) sp. A #% Emsian F~HERic i
LTWa, ZHICEDHE, BE 1 I OFLUE Emsian fi~
FHEITHS (Fig. 8). £/, Furutani (1996) DATF—IK
DEBEZEIITDHE, BHEIOHNBE N LVETFEH.

z 2

1. SHEORK

SEIORES THE SN EBBHRILAICEL ST, HFoy¥a
BRD “HE" ORMUUIRTHIT B A Emsian IZETHB &
RN EMHSMIIRo /. L, BRI TH2—ORICE
HI2HEWENSIZREH, 2313 R MBI UNEHRE
GOEHPHEINTNSEBHDD (Igo et al., 1980; Furu-
tani, 1990), FORHLOHEEIZA) REZKE, SEH LIV
WL R oK, B IVVEBI VTR AL
BAT, RRELTERINTOHDRIICH S, T T,
INS DILERTERDRHGRZFETM L, AE TRz E
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HEADKR EEDE, HHEREKORREZRT 5.

Igo et al. (1980) & bwEINHBEBHILARL, —OR
IR 2EWER LI HEOE#POIRAICEEN T D
DTH5. BEORAIAGKREEERHNUEREGIKAT, Z
NEFLL-AREENN D TEHERBR LEICHREL T
D (go et al., 1980). ZHZEARHIZ, Igo et al. (1980)
BZOEANERBICHRT 2D LHEL (Fig. 2). E
H LU= BERE/ND Primitia 38032 <, B - 5%
(1981) FZNOENF I REZARMNSHEZINTNSHDIT
BT E2ERHLTWD, £, BEREEECHER
BUKENSEHT S AL 3 R MEAOHREHRILE S, %
DESHEMARICA I REARRWREZNE S NS EL
7= HEHR{LAE Furutani (1990) IC&DERETEN, —
DEOEWEZEBEL TEHRT AL Zadrappolus
yoshikiensis B L& I Nz, Furutani (1990) 1%, Z
OHEDORRZLRFOHRICEDEFI REARLTHDHZ L
WBREETII WS L, IIWVRRRERARW LT R REE
L7z (Fig. 8).

ZOX3i, HHWEEANSEHL THWADIFZXIL IR
O MEAEEEBHEIEAETHSH, A3l R MEAERR
BRET D0 ToBERERE AR, BEEEEICD
WTIE, ROXDIREHEMNS Z. yoshikiensis BEENDI2<
EHFIN REAROBETRNI LIIEETHS. (1) Z
yoshikiensis BEEIZIZ Proventocitum % Protocera-
toikiscum 72 ERFEMIA I REARLDEHILENE £
TWialy, (2) Z. yoshikiensis BEEED Inaniguttidae FHX
HHI3 Zadrappolus J&& Futobari BOBEDHTHIRE
Z ¥ &Y D Inanibigutta verrucula Nazarov 78 E13 8
ENTWRW, (3) Z. yoshikiensis BEIIIRATIS VI
Wenlock iIZHH3R U 7= Ceratoikiscum BWEEND, HTH
5, BERILAIIDOWTE, BE —OROERE LEitE
EDOEFRAHEITE L < BHSARET, SBOEHEADOHKEH
WITHZERBELW, TR, BEREGEREDERIC
DWTIILA T ORIEESED H D Z L 2T 21280 5. T8
b, mah, (1) FHWEICHRT 20, ASbEDmEs LT
EENTVE, () HFWEBICHRUHMMETH 2, BEH
LAEETRIEAETH 2 (T SIBRERIEE ORHATHREH
LD LD EWIES), B) FWEBICHR UMM TH
575, BRHRIEVSRBHRCEELFEUKRATHD, 1) FHi
&0 ERICHmdTHHBICHEL, HFHEIIIERGZRDD
DTH5.

Z. yoshikiensis BEEE, Z. yoshikiensis O, Inanigut-
tidae BtD Zadrappolus tenuis Furutani ® Futobari
solidus Furutani, Palaeoscenidiidae ™ Goodbodium
nishiyamai Furutani % Fukujius yamakoshii Furutani
73 &, £<M Furutani (1990) ICXDHHEHEE L Tk
INFEEN SR END. Z. yoshikiensis FEEDFHL
i3, Furutani (1990) ORFFELIEE, Noble (1994) X UHE
H (1997a) A%ERL TW5, TOREIFER - 50 (1999
AFEIT L TNWBDOTIZ T TIIEIET 508, Noble (1994) 2%
Z. yoshikiensis #5% Ludlow ~ Pridoli DEE & L 72 DIZ

FESVE R EIRE OF R LS E 645

XL, HEH (1997a) 7% Futobari J& D4 BRI EHR
COVVRKIICHEL, #ifFTRACICEETS) o Z
yoshikiensis BEDOHAZFIHIFT R AL E L ik B
N5, BHEMARMNSRD E F solidus DEZETEHOTS
N3 Z. yoshikiensis BEEISL, BPERD Umeda (1998e) @
EEFHTIXF. solidus #OBEICHKTRETHS. F.
solidus #13,D. unicus —P. (?) tauvers: ks (Ludlow
~ Pridoli) IZXtbE B P. sagittatum #D LAz 5 5.
F. solidus D TR LIRS F. solidus OFIHIORHRIZD
WTiE, Umeda (1998e) 1 Pragian #I&#EEL T3,
UL, EFOREIN GG —E - BHRIC BT e tts
DEHFER (FER, 2001; Kurihara, 2002) iZ&hid, F.
solidus V2 P. (?) tauversi DFEHIZETE D. unicus —P.
(?) tauversi BIRHFIZH LI NIHBOE LM SHB S TL
% (Fig. 8. Noble (1994) X D. unicus—P. (?) tauversi
MR O m EALOHEN S Pridoli @1/ K2 MEaE#K
#HUT LA T F. solidus DFHIRIE Pridoli EE A S
N, F. solidus # DTS Pridoli &2 DNRY L Ebh
%, B TWLF. solidus #D_ELLD Trilonche (?) sp. A #
% Emsian T~z Uz, K> TF. solidus #i3
Pridoli ~ Pragian IZXttb X, Z. yoshikiensis BEEZFEH
T HEMEDEES Pridoli ~ Pragian DWW DI
XHEAEETH D (Fig. 8).

Dbzl d s, FWEERMNMNSILZ yoshikiensis
BN, AFIOYIRGRO “HRE MORBEL AT
hFh@ZFoHoh, TS OBFRIEIXRTEN Pridoli ~
Pragian, % =37 Emsian gi~FTH5. giidoL DI,
AF OV IRERO “EWE" 13, FOEHMERN S EHE
OHERE TH A JHEEDSED TEW, Ldi> T, iRk
A5 EE ORHMRUIEAK Pridoli 7% Emsian i~
EEZ5NS (Fig. 8).

2. EHESEMEORF

Igo et al. (1980) 1, HWEOREBRRILGICETE
FIWREARKLEL, BHBICABFICEODNSELE L
L, BEOREEZSEZASE, HFHEORISRAEKI S
JVIVEE Pridoli 7 SRS R >4 Emsian T3 5. Igo et al.
(1980) AMEME L& g LBt oBrafRl, Pis
HRAICHIENH D ENZ S,

HWEEE D LI N EHE ORI, KBkaof, O
J B MEBRLAEBHRIERIZEZ DRETEN TS, Igo et al.
(1975) &, ZLEHEMED “/{bAE (Fukuji Fossil Gar-
den)” OHKALD Icriodus woschmidti woschmidti
Ziegler BE U Ozarkodina remscheidensis (Ziegler) %
FEAOICHEL, &2 TEHT R % Gedinnian & FEIC
U7z, 20%, 2B (1986) BXU Kuwano (1987)
133/ RO MEBIED<FHGRERIEL, ZURMHEREOD
fEHE % Gedinnian i~ EFICHILL, —OBOEME
“EE” i (R 4% Gedinnian E#8~ Siegenian FE§
IRttt I NS e 2R L -, £/, —OROEME “&
L& ZRBHRIEAEICED Emsian EERICRH LS B Z &%
B 5 MIZ L 7=, Gedinnian ~ Siegenian {31FiE Lochkovian
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~ Pragian KXt E N2 DT, BHE2EDREAE
Lochkovian giifi~ Emsian I TH 5. L7zn>T, F
[EDERORHGIZT / B2 MEG THERENDEMEORD
BN E DREEIZH L <, WD OFkss THEHMLD
HWFREM T H 5.

Igo et al. (1980) DEFIE, Bl (1990) MR RTNHD
£, WA THEHZEOEMBGRNERINSDIT TR,
HhE S EE, BEHETESRD, —O/BNWTIIE:
LTHET, A2 OF RN THBBERIHE S NS,
$7-, FEROFEMEIARIRRNS, HE @ OMIC AR
RO/NGFINH BT E @i, 1980) BiliEDEICHER/R
THEENH D ERRET D (Fig. 3). 22 LK SHED
MEETRRRE &7 %03, EE & fEHE DR & R R DOIFIED
5, HRE SEHE OW) 4R EABRIT [go et al. (1980)
DEE L2 L DRSS TIIRWEEZ LD,

K 3

AH|EZELDDITHRD, FFRFOEHBABIRIZI,
B NBUR R FHERFL A SRR ITRAE T HRE W 272 <
EEBIT, MEERREL TWhzZWwe. BILRFEORE %
BhE%, RRBRRFOMHEM L2 5 NRERETH D
RN AP E AR &1 >y — Rk — i
132 < ORMETinE CHERERD, RREAREHES
Niz. 2B, RFREEDDICHZDEN 13 FEBIVFE
pk 14 R E AR AR EMBI S (R R R H)
DGR L. L TEBOREZRTLRETHS.
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BN R EMMIBIC AT 2EWEIL, FORBRICDWTHILREZR, ILER
FUORTHIT RO EHEHDEEL . £, RESEINETROREMBEOERZRD,
BHIE OB, s BERMEER SN TWE SE, HFRBOERXIM—0OROEHITMNET
HHFOFIORIRICBNT, FillEFRBEEAoNIMBOBEHZMIEL /. ZHE
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