RESUND 1 FKEBIZO>VWT
K & R

A Jurassic Formation in the Hida-Kanayama Area, Central Japan*

Shinjiro MizuTant**

(Abstract)

Dark gray or dark green siliceous shale exposed along a ravine of Mazegawa (Maze River) in the
Hida-Kanayama area (137°10°E, 35°40'N) is found to contain abundant tests of radiolarians of Tithonian
age. It is named the Mazegawa Formation. This report describes a brief review of previous works of the
Mino area, the geology and lithostratigraphy of the Mazegawa Formation, and a relationship between a
fossil age and an isotopic age together with the Paleontological description of radiolarian fauna. The
results of the study are summarized as follows:

1) The Mino area, the Inner Zone of central Japan, has long been believed to be underlain by the
Paleozoic group, mostly of Permian age, on the basis of fusulinid fauna in limestone sporadically found in
a sedimentary complex composed of sandstone, shale, chert, limestone, and greenstone with a small
amount of conglomerate. In the 1970s, conodont stratigraphy revealed that many of the chert formations
are of Triassic age, and the complex ranges in age mainly from Permian to Triassic. Recent advances in
laboratory techniques for extracting radiolarian tests from siliceous hard rocks, the use of the scanning
electron microscope for identification of fossils, and the accumulation of deep-sea data have urged us to
re-examine biostratigraphy of the sedimentary complex of this area. An extensive field investigation has
led to the discovery of an astounding variety of radiolarians of Permian, Triassic and Jurassic types, and
confirmed a widespread occurrence of the Jurassic formations in the Mino area (Fig. 1).

2 ) Among the Jurassic formations in the Mesozoic-Paleozoic sedimentary complex of the Mino area,
the Mazegawa Formation occupies by far the uppermost part, assigned to the Tithonian, characterized by
a radiolarian association called the Mirifusus baileyi Assemblage (MIZUTANI et al., 1981). As shown in
Fig. 2 and Fig. 3, the Mazegawa Formation is made up principally of siliceous shale with minor
intercalations of manganiferous siliceous shale, the total thickness being 30 m or more. It is conformably
overlain by black shale through a thin transitional part of finely bedded siliceous shale with black shale.
Large amounts of big exotic blocks of sandstone and bedded chert are included in the black shale, which
implies that the whole of the succession exposed along the Maze River forms part of an olistostrome
formation.

3) The radiolarian taxa identified are as follows (see Fig. 9) ; Archaeospongoprunum imlayi
PESSAGNO, A. sp., Tritrabs cf. ewingi (PESSAGNO), Paronaella sp., Orbiculiforma sakaii n. sp., 0. (?)
kanayamaensis n. sp., Emiluvia sp., Praeconocaryomma sp., Pantanellium cf. riedeli PESSAGNO, P. sp. A,
Tripocyclia blakei PESSAGNO, Acaeniotyle diaphorogona FOREMAN, Williriedellum cf. crystallinum DUMI-
TRICA, Archaeodictyomitra sp. A, Hsuum maxwelli PESSAGNO, Parvicingula mashitaensis n. sp., Mivifusus
baileyi PESSAGNO, Pseudodictyomitra minoensis n. sp., P. okamurai n. sp., P. sp. A, Spongocapsula sp. A, S.
sp. B, S. sp. C, Xitus gifuensis n. sp., Protunuma fusiformis ICHIKAWA and YAO, Podobursa triacantha

(FISCHLY), Eucyrtidium ( ? ) ptyctum RIEDEL and SANFILIPPO, Pseudoeucyrtis sp., Napora sp., and Saitoum
sp.
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4) Genus Mirifusus has, as described by PESSAGNO (1977a), a highly inflated postabdominal chamber
in its central portion with a characteristic circumferential ridges and pore frame structure (Fig. 4 and Fig.
5). This morphological feature is very helpful in comparing the present material with those of the other
areas, which were formerly described by RUST (1885), HINDE (1902) and DEGL'INNOCENT (1927) from
the Jurassic strata. By referring recent biostratigraphic works in California by PESSAGNO (1977a), in
Europe by BAUMGARTNER ef al. (1980) and from the ocean botton off the northwest coast of Africa by
FOREMAN (1978), most of radiolarians listed above are correlated with those of the Kimmeridgian-Tithonian.
According to PESSAGNO (1977a), who has established a late Jurassic to Cretaceous biostratigraphic
zonation in the California Coast Ranges by integrating biostratigraphic data of radiolarians, Buchia

(JONES et al., 1969) and ammonite (IMLAY and JONES, 1970), the radiolarian assemblage including
Mirifusus baileyi and Eucyrtidium (?) ptyctum is assignable to the early Tithonian (see Fig. 6). Presence
of Parvicingula mashitaensis n. sp., Acaeniotyle diaphorogona FOREMAN, and Xitus gifuensis n. sp. shows
that the Mazegawa Formation is younger than Kimmeridgian. It is concluded on the basis of these
published data of biostratigraphy that the Mirifusus baileyi Assemblage of the Mazegawa Formation is
referred to the Tithonian, probably to the early Tithonian.

5 ) Isotopic age determinations carried out for radiolaria-bearing siliceous shales of the Mazegawa
Formation yield the Rb-Sr whole-rock isochron age of 1284 3 Ma (SHIBATA and MIZUTANI, 1980). The
rectilinear plot as illustrated in Fig. 7 demonstrates that the total system of sediments was chemically
closed with respect to these chemical species at that time. The K-Ar whole-rock ages for four samples on
that isochron also show the same age. All these data do not represent the deposition age, but signify an
end of chemical diagenesis. By taking a general view of the duration of chemical diagenesis into account,
the deposition age dated by the fossils and the isotopic age are consistent with each ‘other. On the other
hand, one sample falling significantly off the Rb-Sr isochron plot, which has an older K-Ar age, indicates
that detrital particles of much older ages are contained in the sediments. The high intial ratio of strontium
isotopes (Fig. 7) also supports this inference.

6 ) Bio-and lithostratigraphic data sofar described and radiolarian faunas recently reported strongly
suggest that Jurassic siliceous shales are ubiquitously distributed in the Inner Zone of southwest Japan, i.
e. in the Tamba, the Mino, the Ashio and the Yamizo areas. Occurrence of the Mazegawa Formation and
of the other Jurassic strata has thrown a new light on the tectonostratigraphic problem pertaining to the
Mesozoic history of the Japanese Islands.
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Fig. 2. Map showing distribution of the Mazegawa Formation at Okukanayama of the Hida-Kanayama
area, central Japan.
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Polycystida H
Spumellariina # g
Archaeospongoprunum imlayi PESSAGNO

Archaeospongopurunum sp. A

Tritrabs cf. ewingi (PESSAGNO)

Paronaella sp.

Orbiculiforma sakaii n. sp.

Orbiculiforma (?) kanayamaensis n. sp.

Emiluvia sp.

Praeconocaryomma sp.

Pantanellium cf. riedeli PESSAGNO

Pantanellium sp. A

Tripocyclia blakei PESSAGNO

Acaeniotyle diaphorogona FOREMAN
Nassellariina # g

Williriedellum cf. crystallinum DUMITRICA

Archaeodictyomitra sp. A

Hsuum maxwelli PESSAGNO

Parvicingula mashitaensis n. sp.

Mirifusus baileyi PESSAGNO

Pseudodictyomitra minoensis n. sp.

Pseudodictyomitra okamurai n. sp.

Pseudodictyomitra sp. A

Spongocapsula sp. A

Spongocapsula sp. B

Spongocapsula sp. C

Xitus gifuensis n. sp.

Protunuma fusiformis ICHIKAWA and YAO

Podobursa triacantha (FISCHLI)

Eucyrtidium ( ?) ptyctum RIEDEL and SANFILIPPO

Pseudoeucyrtis sp.

Napora sp.

Saitoum sp.
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{20k BEE D - T\ 5.

Mirifusus (Z2>WT

BEENBOBBROBTEOBMABZICHN S h, HEFELEGR,

S HICHLE RS
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ROBBRENLD S D & LT, Mirifu-

sus baileyi PESSAGNO 235 5. Mirifu-

sus B PESSAGNO 1= & - C, 19774E,

Mirifusus(?) mediodilatata (Rist) %%} Parvicingulidae & & $ iz, * o

ﬁﬁ%ﬁﬁ%ﬁ%wawh*ﬁﬁbf%ﬁéht.ﬁ@%ﬁﬂ%

FHEUEEOBN 7 IRRE L KX TeER

BREXFIALT, KER{AOMREN

BEAEVWIHL, ThirESwWTHL
WOBEGAEERATETWS,

Pessagno,E.A. ,Jr. (1977) Mirz'fusus BbEo X5kl THRES

B e ot v Ly ol @, HABCKEL (1887) @S

B Cix Lithocampe 13 8 MR- NCEF

Mirifusus sp. A Pessagno

nTw3,
X DZFEN T 7 V38 mirus (BE5H
Mirifusus baileyi Pessagno S NE, BirTFho) b fusus(Fhgs)
Pe;:agno,li.h. ,J{. (1977)1 2 i" rQ }f. r?hvc\l‘ %) J: 5 ?: Mi”:ﬁlsus H'\
cropaleontology, vol.23, no.l, -
Pl 10 £igs.6 - 0, ° AL s Mg oREERED

Pl.11, figs.9 -11.

Iy ieE LT, HkRoH T
ZORIABEOTECEL, B 400
um Ll 5, REXXYHME
Mirifusus guadalupensis Pessagno 2%, T D% EH &\ T, Parvi-

Pessa +E.A.,Jr,{(1977) i i ! 5 ]
Micg:galeontoiogy, vol.23, no.l, cmgulldae ﬂD%& & L T ﬁﬁ 6#11
EL.107 151989 <11 V% circumferential ridges 2352 L

#AR  Mirifusus BN BEE
Fig. 4. Pore frame structure of Mirifusus’s shell.

Tk h, £hb ridges ORECH AR /s
pore frame 2R Hh 5., BREEL 2 Tous
L3B»LR LEhTW2H, EEOREERTYH BAUMGARTNER ef al. (1980) oFi# %
HATD, IBOFKEEILNTULTXTO Mirifusus 1iBD bR B0 Tidinue.
A, Mirifusus Biz\t, M. guadalupensis PESSAGNO, M. baileyi P., M. mediodilatatus

(RUST) 32 #k X T\~ 5 (PESSAGNO, 1977a; BAUMGARTNER et al., 1980). % -, Lithocampe
mediodilatata RUST (MOORE, 1973 ; RIEDEL and SANFILIPPO, 1974 ; FOREMAN, 1975, 1978)
TZhicBT 5.

Mirifusus (3 KBRBIGEVRY Lo &, F0EkEEd» > { % pore frame © meshwork iz
BENRHD I LY > CERBIMo Parvicingulidae L XBINTE 5. ZOEENHEICRER
hT\+% PESSAGNO (1977a) - BAUMGARTNER et al. (1980) oit#s» b ETF—XoxiEd
% circumferential ridge D& b b meshwork DA TARTCHRL LEARD X 512/
%. PESSAGNO (1977a) 13% AL RTNT BT, M. guadalupensis p> 0 M. baileyt ~ k75 -
THAHH ERRTBH, LORFNZE(LIL meshwork OfFEN LS FLBEFTE S,

TTCEHEZIRTWB ZOBOMKEERY = ® meshwork L bR AHEEIC X - CTEEL T
AHLEHESHD X 5icirb. FOREMAN (1973) @ Theoperid G. & Sp. indet. (FOREMAN, 1973;
Pl 12, fig. 2) 138 %F & { Mirifusus mediodilatata TH 5 5. ¥ 1=-MOORE(1973) &> Lithocampe
mediodilatata (Moore, 1973 ; Pl. 2, fig. 6) 13 M. baileyi DERHF L T\ 5,

—7, BREEDOEHE L pore frame DO E & MlH: < #iEt L 7o BAUMGARTNER ef al. (1980
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BB SRS BNET 5 - &7, Mirifusus ( ?) mediodilatata PASSAGNO & M.

baileyi P. % 5T M. mediodilatatus (RUST) ¢ —¥ETA5HNRRWETEL T3,

BAUMGARTNER O FIENHAEWZACTE LB JIRIEE & LT, B ba B RERY 7oiEE s

o meshwork THDLATWBEDT, FhiCESTHEXH %5 L, BAUMGARNER O

Mirifusus mediodilatatus (RUST) (BAUMGARTNER et al., 1980 ; P1. 5, figs. 9 and 10) 3, %

N ZCEL fo mediodilatata iz, * 7~ BAUMGARTNER @ M. mediodilatatus (RUST)
(BAUMGARTNER et al., 1980 ; Pl. 5, fig. 11) % baileyi EViZJ@&3 5.

Mirifusus Mirifusus Mirifusus Mirifusus
guadalupensis baijleyi sp.A mediodilatata

X217V AVARY VAVAVAVA NN 4YA4Y Y4 WAV VAVAVaY

Mirifusus Lithooampe Lithocampe Theoperid

guadalupenais mediodilatata mediodilatata G, § Sp. indet.
Pessagno(1977a) Moore(1973) Foreman (1975) Foreman (1973)
P1.10,figs.9-11, P1.2,fig.6. P1.2k,fig.2. . P1,12,f1g.2.
Mirifusus Lithcoampe Hirifusus Lithooampe
guadalupensis mediodilatata sp. A. mediodilatata
Baumgartner et al, Riedel and Pessagno (1977a Riedel and
(1980) Sanfilippo (1974) P1.10,f1gs.15,16. Sanfilippo(1974)
P1,5,figs.12-14. P1.7,figs.3,4. P1.7,f1gs.1,2.
Mirifueus Mirifusus (?)
batleyi mediodilatata
Pessagno(1977a) Pessagno(1977a)
P1,10,figs.6-8. P1.11,figs.1,2.
Mirifusue Ui thocampe"
mediodilatatue mediodilatata
Baumgartner et al. Pessagno(1977c)
(1980) P1.9,fig.2.
P1.5,fig. 11, Mirifusus
mediodilatatus

Baumgartner et al.
(1980)
P1.5,figs.9,10,
B5M SEHEE X B Mirifusus O35
Fig. 5. Classification of Mirifusus according to its pore frame structure.

Mirifusus baileyi % {9 MEUREE DN & #thBRF

Mirifusus BOWERIBBIC O T, BIE T fd iRt Thi, ZOoROKEY
B L7ehis, ThohAEBONEEBE CLBETH LR THS Z LRIEHL, Th
Bz, HVCEHTH - TCORPERECBET S LRI > TZoBBL THERENTE
Bl ERLEhoThbTHL, Mz id RUST (1885) oFEE#E, Lithocampe mediodilatata
i1, FREBEARCRELE S b mediodilatata®l CHhH 5, Zhii A 4 AFHo Tithonian @
Jasper iz i 5 & RUST(1885)(3EB LT\ 5. %z, HINDE(1902) i34 2 % 4 @ River Badoen-
gan »s b Stichocapsa ovata n. sp. (HINDE, 1902 ; Pl 4, fig. 40) #Z#H L T\ %5, Zhid
mediodilatata ®) ¥ 7243 baileyi O\FhdC, guadalupensis TTXie T EBNLDORMD
b, L, TRNAAADY o 5% Stichocapsa perpasta ¥ 735 L LTWT, 2 —
vy btoBREWNIICFE#RD 25 2 Tvb, DEGL” INNOCENTI (1927) @ Lithocampe
mediodilatata (DEGL’ INNOCENTI, 1927 ; P1. 9, fig. 150) 388 & asiz. Mirifusus mediodilatata
FOYDTHDH., hir4 29 7o Canavese 7 4 7 A, F#Y 2 5% Malm Dk
F o — rHHETSH LI TS, ZHAMOIDA (1972) 3 v BER Mo h LA B RERBF OB
¥F LD1h, FothT Stichocapsa ovata HINDE (ZHAMOIDA, 1972, PL. 11, figs. 6 and 7 ; PL
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IlI, fig. 3) #% Iman i) k3% Nikolaevskaya Stratum, Khekhtsir & Krasnorechensk Series s
X 0¥ Tetyukhe {ifo> Tetyukhinsk Series m&@E$ % LEBL TV 5. & h b ZHAMOIDA O
EXR L >TER=BROPr Ahbh T35, Lal, EAWici#irhic Tetyukhinsk
Series O HE MR (ZHAMOIDA, 1972, p.22, fig.5) bbb hb X ok, Z“HAYET 5 L=

radiometric
f . age , .
Radiolaria ;. % Ma. Buchia Ammonite
Cecropa ! Buchia
septemporatus upper orassicollis
¢ ~~(Parona) 135 solida
Valanginian (Lahusen)
Buchia Thumannioeras
f . keysarlingt Jenkinad Z
) 136 (Lahusen) (Anderson) L~
—
) ! middle Tollia =
; mitabilis =
2 y Valanginian ($tanton)
o I Buchia Bochianites O
3 Obesacapaula =' -137- ifioa paskentaensie z
< || 1ofeda-y | peoudosucyrtie |-+ Jeletzky S <
- nigh f paskentaansis Kilianella
w ! Pessagno araseiplicata <
= -138- (Stanton) >
(&} tower m;mmg;:m
of. at:
Valanginian (Anderson) 136M°‘—
i - 138- [hona
= Parvioingula Buchia "znml“‘M)
atonyenae 1
o Ponaai Berriasian zzmrttoi?u Imlay & Jones o <lt f;
29 eagagno - = Pavlow Neocosmoceras T
140 euchrense ol oy
Imlay & Jones Ma.
Proniceras 143 -
maupinense
- 141 - Buchia Imlay & Jones
aff, okenstia Substeueroceras
upper (Pavlow) %f e
Parvioingula Blanjordicaras
altiau:g: =L -142- Tithonian californioun
(RUst) ! Imlay & Jones
H Phylloceras
_." knowillense
Stanton
h\ \ 143 7 Kogematia
i / Buchia Spp.
.‘\x‘ middle ploahit Grosbericeras?
(8] - (Gabb) baileyi
= 144 Tithonian Imlay & Jones
0 \ Paradontoceras
] / storrai
P-4 4 \ / {Stanton) =z
o Tril
2 ordinaria 145 <
v Pessagno \ o =
et : o
& 2::;3“;“ \_ 146/ Vower {von Buch) z
L e g Buokia o
o ileyi \ 08a
a B it Pessagno \- /’ l(‘l"‘i]acher) T
S || Pessagno Mirifusus ---7 147 Tithonian =
guadalupenaie
Pessagno 3 Al B ==
Parvioingula s.s. \_ /' +
148
hopesoni "
Pessagno
Buoyrtidium(?) ’
UM emaa, g
ey SR \- 9
Sanfilippo (i

scale = 100 p

MO AV 7ar=T7T0DYaF—HQEROEBRF

Fig. 6. Biostratigraphic correlation chart of the Jurassic-Cretaceous in the California Coast Ranges
(based on the data by JONES ef al., 1969, IMLAY and JONES, 1970, and PESSAGNO, 19772, 1977b.)
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BRAKED LA BEVCRBEHEIERD, TOhRPIEST vy IROABIKE, AK
HHEARSE BIKEV IR, BRI OboRERE, bLLREELLSMIhTW5.
LichiaT, &I CREBRPYEUHB,S LHM=8F L EFEREBRICDH B2 E 5 25
THh5H. ZHAMOIDA @ Stichocapsa plicatoderma (ZHAMOIDA, 1972 ; PL. 1V, fig. 9, P1. VI, figs.
1 and 4) ¥ X O Stichocapsa ovatoidea (Pl VI, figs. 3,5 and 6) A EASZ I bHEETS
& Mirifusus ZBELT 5. ZLTohbily 2 5% EF 2 bR Tw5 Erdagousk Series 426
EHLT-5, #lln (1980) BEELTWB L5, ZohbHAREBRBEIZRMBOL
AL (T B E2HBATHT, HHOKBE LD RSEOWRICK & LBALHRLI
5.
EnflrbHEIns X 5w, Mirifusus 532 hicBST 2@EB O HEEHILY =
T8, BT BHY 2 FRTHDH I bbb, LU, AN AHEiRcL 5y 2
FROGENILDORIORI LS BREA LD T, ThiBE L CERIBOMmERN LB
LT& X 5. PESSAGNO (1977a) i35 Y 7 x 4 =7 @ Coast Ranges Tl# iz X 5 5% 53R
Zted, L 23T JONES ef al. (1969) = X » C—# B Buchia w3 EBFENKTH
nTEY, 51 IMLAY and JONES (1970) i X b 3tFET B 7 v 4 + %> THEAT s
bhtuwie, FhoREROL 5Kt L»b T EMNTES. XT PESSAGNO (1977a) i34k D
Text-fig. 3 © Mirifusus baileyi & HF T H48BOHBREY HF T\ 5. BEIBris &
FCRIEINTWELDLORFEL LT ORI L OA-TAhBE, Archaeospongoprunum
implayi, Tripocyclia blakei, Hsuum maxwelli, Mirifusus baileyi, Podobursa triacantha,
Eucyrtidium ( ?) plyctum TH5. ThbOREIZ X > TH¥FT % L E#)IIB1x, PESSAGNO ©
SR o Subzone 2B, 3 7rd>%, T Tithonian 275,

—7, BAUMGARTNER et al. (1980) DfF/s- - X 5EBRFOMEIZz -2 v 2D
£, THbBLETATA, bAIF, VY=, L—==T7, H¥) v+ D5 Tethys
MWD LI 2 5 REDWCTRADE 2 TTx B LI LT\ 5. BB Mirifusus guada-
lupensis (FEHET, FlrV 7rr=7Tirahé M baileyi LiztFELInv2 &, Eb
TR U X 5 i BAUMGARTNER ef al. (1980) o M. mediodilatatus ¥ Uiz % ®0—E
it M. baileyi D& ¥hTWAZ L 2EERB LT, M. guadalupensis & 3tE3 M. medio-
dilatatus & 3T 5 S5 &, #5o unitary association % 37K L 7= species range 75
16X RVHT o208 TE%. 205 bEHIIBD L © L o3t@fEi Eucyrtidium (?) plyc-
tum, Mirifusus mediodilatatus (M. baileyi) ¥ X U Parvicingula mashitaensis n. sp. L% 2 &
AW D Parvicingula boesii group DL DTH A, “hb 3B L -~ TREI N LHER
#£1 Tithonian & 7c %,

BALBERFIZOWT, BAFL K KERFEL,D 25 2 o IRBEESEEOHETH
3. TCrEfRh- X 5%, MOORE(1973), FOREMAN(1973), RIEDEL and SANFILIPPO(1974),
FOREMAN(1975) & 0# %51z 7 5 DSDP &Rz R OB A OB A » LB LA KER
YRETHORK IR > T B2, TOhTh Leg dloBRNI L DBERARON LI EE
gttt BhbDTHB, FOREMAN (1978) 11 Leg 41 o Hole 367 7 H24BoOMBIR A HE L
T 5B, Fodo Mirifusus mediodilatata s. 1. 3 M. baileyi % &1L I TwBH, “hé
#FETHITED S b, EFNBORELIED L DL, Hsuum sp., Podobursa triacantha,
Pantanellium vriedeli %815 & = HD Sphaerostylus lanceola group, 3% & £ Parvicingula
mashitaensis n. sp. Zgish, HH LI N EEERID Mirifusus boesii, Mirifusus mediodilatata
TH%5. T Hole 367 BRI HET 5B IR (KUZNETSOVA and SEIBOLD, 1978) &
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nannofossil (CEPEK, 1978) 68y = 5 2L ShTwb. ¥, Thbofba & e,
 AMARERT ST VEF 4 b OEOLAEDL S LEEBER O M B, Hole 367 O TFEA F A
v @ Solenhofen ®#—~35 v Fo Carpathians @ FIy = 5 R EFEEE T35 (RENZ,

1978).

Bll, BoldTH LI BRAIRIA—<=2TOIANAFT « TATADHWRICIDED Y
T7an=TDOERY 2 5REF o AUKBBEBRLELF v — + (Jasper bed) R AE LA D
& Callovian #ij#ix b 5 < 7 ¢, % Oxfordian X b # L ixisv & v 5 (BAUMGART-
NER, 1980, p. 276). % o hizi3, Archaeospongoprunum implayi, Hsuum maxwelli, Tripocyclia
blakei, Podobursa triacantha, Eucyrtidium ( ? ) ptyctum HEITNTH Y, Fi Mirifusus
mediodilatatus » REC Mirifusus guadalupensis 3 R\HEXhs L3 hTwb, 2% b,
B0 M. guadalupensis %< &, BHIBHoBERoGIir— <=7 o Callovian
-Oxfordian DERIEFh T\ B Lich . 1ok, M. guadalupensis (3PESSAGNO (1977a)
23\~ Td Kimmeridgian-Tithonian & 2 /e X h TWB 0T, = oi#R% & BB E
<% Tithonian FH&E 2 bh X 5.

feds, Mirifusus BITE ¥ 7o\, EHIIBOBERIE L ¥ T X {{IT, Tithonian X
EZ2bhTWBL DM, # 3£ Vancouver &, Pacific Rim Complex (LANG and MULLER,
1975) 2 H345 XhTv% (MULLER, 1976). & 0B D EE ik PESSAGNO i X - 1z &y~
LBRTWADT, FOREEILHY 7 14 =7 0 PESSAGNO (1977a) DiReE & EHE LB A WRE &
ELTINA>. REBIWhBRIIET B &, Eucyrtidium ( ?) ptyctum, Praeconocaryomma
mamillaria, P. magnimamma, Hsuum maxwelli, H. cuestaensis, H. obispoensis, Pantanellium
riedeli, Archaeodictyomitra rigida, Parvicingula turrita, P. sp., Pavonaella sp., Spongocapsula
palmerae, Emiluvia sp. TH5BH. Zhbi3h V7 x4 =7, 3—n gy gl Mirifusus B
BUBEOhIE TR TVWAI D LILBEENL . LaL, ©hhdbbd, Pacific Rim
Complex 253 Mirifusus BT84 X T\ 7e\ . Pacific Rim Complex o4 BRE% Fofr
11 PESSAGNO (1977a) =X % Subzone 2A TH % L shTuvb., Tibb, Kimm-
eridgian-Tithonian 14844 5.

LAk, Mirifusus B SUBEYhLC L CTEBRF L HBERRORF AL, ToR
13, 2LOBATEFNRBOKBBEHEN LR =2 SROBDTHDL E WS —FHEric. EXE
{ & »TYh, %5 { Kimmeridgian-Tithonian orhic £ ¥ 2 ThAH 5. EH1L, kich~
ZEBIBE T AERMOKBR,SHEL T, BB Tithonian o L 2
%. B# <, Tithonian THTHAH 5.

Bl Bhoi#il, T TRARIA TV AIRELHo Tithonian H %\t Kimmeri-
dgian-Tithonian OFE TN TOBEENL—FK L TWBbiF T, flxd Acaeniotyle
diaphorogona FOREMAN ¥, DSDP @ Leg 20 oy = ##s b AHELo Valanginian
~Hauterivian &3 CEHT 5 O TH B (FOREMAN, 1973). Parvicingula mashitaensis n.
sp. i3, BAUMGARTER et al. (1980) & Parvicingula boesii-(PARONA) iz EE{Il-4- 5 A%, PARONA

(1890) DETE D F N LILTEAD P. mashitaensis T8 Th - L8, FhEiiRic-T
%, BAUMGARTNER ef al. (1980) 32 &% P. boesii group & —3EL TR Y- T,
= huht Oxfordian-early Hauterivian iwd>tc - CE$ % L8 L TV %, PESSAGNO (1977b) (2,
P. boesii »* middle Tithonian-upper Valanginian =5 L ak-~, #7-, FOREMAN (1975)
1. Dictyomitra boesti %% Berriasian-Barremian O#FiChi->THDLI B LH|EL Ty
5. ¥biz, Xitus 13 PESSAGNO (1977b) ik » TREINLBTH BN, AV 7120270
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Coast Ranges CiIaHERLREBEI L TV 5.

BELE, Eﬁﬁk%@?bﬁﬁﬂ@ﬁ&kobTﬁﬁm_ooﬂﬁmT%Tbé D EoiE
WIB o RBEE Ao EHERE, % b Tithonian H %\ Kimmeridgian %% Hau-
terivian ¥ COMADORAHETH L LVIMERTH D, fll, TNTOREERILAH R
DEDTOLODHEY DL HETHLDTHH. Kuli, THEDE (1981) i3, DSDP O F —
s ER L CHEEEEBRYFOMAILBHE L, BAHEL L THROR K- bDbStEL
THLALHRR U s R, 20 X 5 kBLAO BRIz LA Eth o b &
WTWAER, ThIFABOELE, TLTthiBRTAEBFIHEOIEEC L DD TH-
T, REMTEELD - THI MR L XBbhiv, £hig, HuRBRROIGoW T,
* OEFEHEC o HHEC OV CHIL L @2 L <, B8R0 &b, BrdE L
RHIHE>T, BEDKEL LY, ZOBOBRYBELD T TEDHZ ENTERL LD
LTHBH, LrLihb, BEIIBOKRBRESEY, v a2 7trb licdiicaitt, B
DRI TALREORA LD TH D L\ 5 RN WL, EEIEENTH 5. ki
B, 1)AamEEPcH 5 RERLALRERIIBIER L2 &, H LEAHELLE,
bo bBREZOEDMLAENRVGCEHERTIRVETTHS. 2) BEIBOKBROBEL
EHBAE Y, ThieSEB <, HBH—HKTH >, FRALEASRBEZRL Ty,
3) BHEEROBEGOBE L Z0BEE»OHMIL T, BEOLATEIMBIERTELLE
KBBEBLALLDOTHB L3E LRI L, REDEBHMLLTHS, 2L, EFEIIES
DHEBERHH BRRERERT 50 LOOHE LM T 5 D103, brEOHROTRK T

— 207, LIRS L OWMERENEBLARVROMET S L3 TE v, L
L, Tsus(198 )iz k A RS Lo TR R 1c K2 1w+ 5 L Mirifusus baileyi PESSAGNO
EE LT HREBRBERDT oA, BARRARETLIHEL L THFETHH
BEM K Z vy (MIZUTANI ef al., 1981),

A ik & R

R S O ES AT X AHBEEROR T, ThOLAEHRLE X » ToHISK
BB 2REC X TEBEEES D0 kE N, i, MEOEYIIER L L & 7 Dk,
RO IR D R F NI RRIOE L, MEFHERIC L~ TERL > B EE, LU 5 EE
DL >Twh., FLTZhBLOBILAIE S HAMBOLBFR S, Holbhic ks
ZTOMWBOLEBFES LAY, EHMTEThALERIEL, TOFELXRIEL T, HMHT
FEHEINCHMERROBFE S OBz o7/, EvdHEIRL - TREKNIEIIRS.
\ 3@ % biostratigraphy O FETH B, ZoFER EFE EEYIEFCHRAEY WY
CNRBLWHEEAEBRTHLDTH»C, L TERYEMETE 254 DT, ERPE
ETRTIHIILE S LTS HAMRM A ZFIR L ERREECED S5 2B\, f#3kiE,
B DKIE, BRETHORDIYREL Lz oFERAEE R, EBEECoWTI1, TORY
PP ThidRO &5 BHC X 5, #EECRLY, RANRMLGC 28R, £
ORI A B L CRIBE O R A MR AR It » 1B R 2 BB 1o % % ToOR
BREEEER L Cv5, Lich->T, b LEThEET TSR - T3 X 5 el
R DR EOPITREAL TV AHE I, £5CHELLERER HVEBRRoFERicE

FHH0T, HBELLERPEESEbLT LR ebiv. ThieL €, BEEHo
HHERERD T, Thitl > THBOURERICRLZ VW IZELHYBDHD. ThixBAH
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YWOWRDERET AR, TOMBIHEL TrLBER 3  TOMMIIENRT, 3%
PEEAVRKHTHD LV OIRBROEEBIINL > TED LR AHERTH S, ER, colBOHHL
LTHWHR T SRR T - ERT AR E ATV E% /R L T % (OWENS and
SOHL, 1973 ; HARRIS and BOTTINO, 1974 ; FITCH ef al., 1978 ; ODIN et al., 1978 ; HARRIS and
ZuLLoO, 1980). L& L, B oObDeied L rhidB A T L%\« (HURLEY ef al.,
1960 ; LASKOWSKI et al., 1980). Z o X 5 eRiEABREICER T 500, FRENK, HE
OHERE L IcRX, #¥EEVMBEORMMAERL CRASRE L5 HH, BIVHEREEOLEOMH
MAFEROTNTEOWTHMBAT - 2 RMLETHS. ¥, Rb-Sr 4 BERMUEL AL
COMPSTON and PIDGEON (1962), BOFINGER and COMPSTON (1967), BOFINGER ef al. (1970),
GEBAUER and GRUNENFELDER (1974), CORDANI et al. (1978) 0O#&Ev 2T, X LY
BV AAOBEN b o T 5 AR R, CLAVER(1979) % ¢ T\V5B L5
i, EEOPRETRTWIMNEHOUE, 2% b ThiBBETH D0, HFERLE
B HIEBLIC 0b, BRI TCELEWEI FRBEYEANCKELELDZ LT
SE LA DTH DD, HBENAER, SOLCHLVWEDE LTHEERLEIONE 5 b,
IeEOBEPFMEERAUEBRRCAZCBRL TS, LEXLRD. I THBREK -4
H A7) md->TELDORTVHHMBEFEREYBERC LD, BB o RMEERD

WTEBLTHLS. ‘

®7sr/%sr &7 SHIBATA  and
Rb-Sr whole-rock isochron age MIZUTANI (1980) 1= & % B ##)I|

0.78 T=128+3 Mo BEEHERED Rb-Sr 247 4
v7evRTHD, TOEMT

0.77 128+ 3 Ma TH 5. “Rb/*Sr
DITIE 5 H H 30D IE A & Bl

oot hico T hbLSFiERIR

TEEMZ, BSOS ORK
K-Ar whole-rock age =D RNM AP BHEERIC /e »

0.75 - T=128 Ma foZ LR LTv 5, SHIBATA
.Tr - Eg m and MIZUTANI (1980) (1.2 &1
0.74 e T = 130 Ma O BEIBEEREE OB
"""""""" T =129 Ma 2T K-Ar RALEENR % B

0.73 FELT. Rb-Srger4vrm
________________ VOEKECOSZ5R DS B
4363, 125, 128, 130, 133

0.72 Ma #RL, ZOFEREL 1,
Ro = 0.7155 + 0,0004 ¢ ORI, K-Ar RiconT
0.71 R & Bk b AR
CigotZ ERWEE-> T 5
0.70 5 5 10 15 20 25 30 ITEVENR T e

87p/965 NBoHERENR TRV, Th
r o
%TH ERIEORLHER PUBL, BRELT, kLl

Fig. 7. Isotopic ages of the Mazegawa Formation (SHIBATA and TR RABOXES (1F
MIZUTANTI, 1980). See Fig. 8 for sample description. EBHZHLAR) DECBEL
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BB ERLTWB0THS. TOX I LHERELI—GLE0X 5 tRBeh-oT
HH5H. THwrkBESEL, HEMELEMEAL LTEBHTAIRBECIREWTHASS. TDLS
HBECRB T O KPHENE L TUHELEBPBLSCBEH T2 LB IhI1bTHD. T,
L, @KXTHEDY, hor0lKEEEAEBOTRFEIRY L> T et T5H L
8Sr/%Sr DA, B TRIR LA X 570.7155 55 X 5 e@E W E%R & 7, L OEOEK
DEL L THE IR T50.7078i% (PETERMAN af al., 1970) OfEX L 5THA 5. B
BT 47 e vicsT 84, #HEWIEKEFFLED X TFENALLATLE
Tl EERLTWS, BB, TORRKIZOHEREARRD »RE, BEHELICREBE- T
Wit ThAH S, HEREOEK, ZhGRIFRAOMBETHS.

HEMBRY OFMBIEH IOV TR ) » OEWFRE LB LS OWEA LI h (K
4, 1976), DSDP m#EH (CALVERT, 1974 ; VON RAD and ROSCH, 1974) 7 & B <
ShoFINMbER TS, FELEHER opal-CT B CAE LI BEY O LOoOWiEL L
TExHE, AEXEDF v —  HEBETHER IR 5 01340 Ma-100Ma (SIEVER, 1979) <&
bBurkuvvbhTwa, LaL, 7Y 7 x4 =70 Monterey shale(MURATA and LARSEN, 1975;
MURATA and NAKATA, 1974 ; MURATA and RANDALL, 1975) 33 cic+4 @ <, opal-CT
EH, FOFEMILIFE0 Ma Ch35. BEECHEMEY LMK Ma ffoFER0O D2

10"
8
6
4
2
0
Samples for Isotopic Samples for Micro- Description of Collection Date
Age Determination paleontology Hand-specimen and Number
95 dark gray(N3) & greenish-gray(5G6/1) SM79062014
finely bedded black shale § siliceous sh.
73 dark greenish gray(5GY4/1) siliceous shale SM79031704
n medium dark gray(N4) siliceous shale SM79031703
32 dark greenish gray(564/1) siliceous SM79031702
tuffaceous shale
72 dark greenish gray(5G4/1) siliceous $M79062008
tuffaceous shale
109 medium dark gray(N4) siliceous shale SM79062006
108 medium dark gray(N4) siliceous shaie SM79062004
94 medium dark gray(N4) siliceous shale SM79062003
161 brownish gray(5YR4/1) siliceous shale SM79072101
125 medium gray(N5) siliceous shale SM79072103
93 dark gray(N3) manganiferous siliceous shale SM79062001
I B .
& mang qiferous\ 143 dark greenish gray(5GY4/1) siliceous shale SM79081004
l.f,};fg?_!‘s \-- SMOS 124 medium dark gray(N4) siliceous shale SM79072102
= ‘d ~- SMO9 158 dark greenish gray(5GY4/1) siliceous shale SM79081005
4 127 medium gray(N5) shale, more siliceous SM79072202
: -- SM10 142 medium gray(NS) siliceous shale SM79081006
-~ SMO1 31 dark greenish gray(5GY4/1) siliceous shale SM79031701
-~ §MO6 96 dark greenish gray(5GY4/1) siliceous shale SM79062015

#8 A TR - L EBIBERRE
Fig. 8. Brief description of the rock specimens treated in this paper (cf. Fig. 7 and Fig. 9) .
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opal-CT 23gE» b Tv+% (RIECH and VON RAD, 1979). JESE RS opal-CT w2 % iR
BHNIHBEY B+ IBEE L cREB s 5L, L L, oy, RBEOHEY RS
TARETLOERICKIEL T35 (MIZUTANI, 1970, 1977 ; UTADA, 1974 ; MURATA et al.,
1979). BEEMABED N ThTrTRD 50, HENEVWEELRR L LEEEIR DA
EHo st OREDIC B ST HESY L L CoRENRFEET S (UTADA, 1965). —F, =
RODEE LB, THRERLE S WERIGIRESL, b o ¥ oW CHERTHS
PHBERTHHNEVSIZEEED IS HBERED B hIOVWTIL, ¥ bhbhiiglAl
btz HEEHHFLEBEL THLRMEI OV THER LB, T0 Lk EHIR
TG TE R OBERT" 1, HEERAROTHOIIHET A Z L TE52, EHlcowTidiz
EAERMBRT Wi, i, BN ¥-DHAXZBRT S L, k& 2 LFRNREPHERY
DLFERRSRE > oAU TH - Th, FEMZ, “GRIERORME" II—FEMTIIEE it
e, EBRLIcWAWHERENDRHET S &, BHEEEEREYIRRT S X 5 pBIHL
FHBE T T, ZO“SRIERDORRM 232320 Ma L BEL 5 2 L 3T HRA LR CReh S
5. £IT, T CRIDEXEHBIIBOGRRIFAOKE"LT5. tolse&ErsE
HFER="FRIEAORM"+Rb-Sr &8 71 v 7 » VER

ORD G, HEENRII48Ma Lixs, 0% Y, BEIIBE, BELXYERIAhD L, §»b,
# 1 B5000 G ERIC iR Lo Lt/ 3.,

ZOfEX “GRRIERAORHE" LRMGFERNLRDICLDT, ¥aFfdtrABERLE IS
Z & BRI Ie . Mirifusus baileyi, Eucyrtidium ( ? ) ptyctum, Parvicingula mashitaensis
EAXEDHEIHERE LB CHD. = 2T ARMSTRONG and McDOWALL (1974) =X » T
FLBOLACHROMER S OBRFERYBERCLTALY. HEIbLHHELEY = 70
DER 13143 Ma, % LT Tithonian 1143-150 Ma 72 TH S (E6N2R). Bif
JNIB o\ ~T SHIBATA and MIZUTANI (1980) 235 L foHEREEL, #150 Ma 3 Lower
Tithonian ORBRICHEY TS Z Linit 5,

RAERORMEENREABRF OBGRYHRHN LBRRE I, 6k VAN HINTE (1976)
DF LDILDORHY, AGER (198D) 13z nfEx AVT\Ww5, ZORRRED B, &Kkt
Wy = FfRoofEiy, AFANASSYEV (1979), GyGI and McCDOWELL (1970) o#EEaiicouwT
DRIEFESR, BORsI ef al.(1966) D K EDFEREBRL, BEWN LT -2 L LT, ZBRE-Y =
7 REDEAMEI90-195 Ma, ¥ = Fig-AHEiLOBEAMEA135 Ma & L T\~%. VAN HINTE(1976)
DBBLIHRFER T, TOBEERE L THEVVEYHALTHELTWADT, TOF¥H
FOETHBRITE WA, BRIY = SRS T SFERCOVWTRERB EEIBDI L%
EICIEDTEITEIVTHA S, VAN HINTE o RECI1LERIIE O#REE 11 Oxfordian
Lich, fot2L, F9 v+ o Kimmeridgian & Portlandian (~>% b Tithonian) ##od
Hed 5 LT S hHIEMEFENR2 5B 5 h R EFEMRIX150 Ma & 3B X h (Borst et al.,
1966, VAN HINTE (1976) O RE»HAKE SN TVv%. Zo BOrSI et al. (1966) D%
BT 5 &, BB oEML Tithonian 2\ 5 #2105,

BITROBBENTHD V0L O0BRAD A, Fhid, “GRIEROBR" (2—RIIXE
DO, EWSTENDLINEBERMHETERAFTHSH. T LT, TTrHFREMILH
HEh, Thox LD TUELMIERRSGZEMORE LA LTRAETHS. dbHA, £
BRICL AW ERTED LD EELDDLITTHS. METH L, HEkRILAE»LELR
4 BFIX%5 % Tithonian LFR%, WERSERLD, TOR% 140-150 Ma L HEET 5. &%k
R, R r “EREAORR” LLToheRkDdsHkLb, Tihbb



RELIDY - 7HEE 165

“BeRER DR =HRFENR—Rb-Sr £87 1 v 7 » VER
2o, BEIIBO “GRIEAORR" 1312-22 Ma TH B Z L x5,

DL bsh~i- X 5 EBMNIB O Rb-Sr £87 4 v 7 v vERH T 5 3B, 2R
L, I%HENEEADLNEL 2T, ZoDRE-IEBERIDHH, WTFhE b oTLHEX%
OHMBEARE LD L, HERZELLSFBELE DD TRV, 20T EIRMEERISHEE LR
BB OUERERA, 1305145 Ma TH 5 &35 & LKV HREN v 5 2 5.

DLk, RAEGERACHERCOWT, ABF#NAEFR Y b TERELL. L L
SHIBATA and MIZUTANI (1980) o#R&iciy, FHHMBA TS LI FBEIATWA=0HIE
BRBEIAT5, Thiy, BEEORNMAERUNECET5LBEOMBETHSDT, &
BrerhicfihTisz 5,

Rb-Sr &7 4V 7 v VERERRLUIE 7L, 128 Ma oBEH» LR S AR 2K 20
Eobb, TORBSMO L0744V 7 e vVERABOHELLIIBA IR, XL,
S HICEKRECC Lz, o SM05 w3t L TfTisbhhic K-Ar 28408 157+ 5 Ma &
WOEERRRLE. ChboMEERIL, coSM05 Mo D ERic- BB THLZ o
BoTWab, BELL, BEMEHE LCHVCRENYE L TEhBSNIADLOTR
WBAL TRABER & fe o TV R BUMENBAL TV B D TH SO LELBIhD. b
3V EDAWHEMANRLDL. ETRD Rb-Sr 74 v 7 v VEE LD SM 02 wowTRDdI K
-Ar {2165+ 4 MaxRT oL THhs. Rb-SrEMRE K-Ar /R L oo = w37 Ma 0%
i3, BLHL LR RBRYEORACERAL TWT, #EEOHHER OB E MK CBIET
HETHA5. chbofNNLIEERER S LI bbb, Rb-Sr 74 v 7 e vz
T EREEEEYTRELTNT, KEORBHCoWTIL ¥Sr & ®Sr BIL Tix0.7155 &\ 5 fAE b
Yh o EAE B o A FREECHD. ChLOBEROTRTHVREYORA LHE
MR, — OB ORMFERICOVWTEDBREDD LEYE X 5045 AIBIL T
3, SBEHIE L OEFICSVTRN VT IUNELSS 5.

LB L AMNGFERESOBRLED TWLE, BRI SCHEKDLEELRDD. Thi,
BOMIRBAIN T2, ABFRSOSBRESHERARYBAL T—HR TR\ E\vwH &
ETHD. HOHRRICIIRME S IE L EMTHEN <, LrLBloRicl, bRkl sy
HBRHEFOVCIERLLTCWTEDOLTOMBORKES LS T LIRA—BECERTLHZ L4
TERW.FONILLEMETES X 51, AHIR T#o Berriasian (32D & 5 B0 0 &0 T
# %. Tithonian-Berriasian DX 5 OBfRIT, ZOLBFEMNE 2 kAKX 55
RS OSBEDIE—HML L ARIB L LBRLTWS, Thixv - St ABRREOER
RfE b EEEBR L, Tithonian (W3 ENRAVLR S X 51T » 18R b hadsdo 5 BRIE
WERBETHDH, BE bhbhd > TwBbAEOT—20b I 0RMIcEEE LD Z &
EEL .

BB o EFREE

EHIIBOEHBSIOCZOSMIB2REEINCE LDOAT WS, FhAby¥ESERLE
N, ERMBOfMofE KL, EHIIBOMEFMIEYEEL Tk 5.
BB, Tl die, BRHML, TEHF » - FicBELTW52, BHET
BETHRY, ZOMBEORARRITERETH->T, TOMIMBIERETS. Lrl, £0O
MBI AU ELY S - b OHRE Ly, BB X 2B OER, 7+ — b BSRER,
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HHCTEEROHEERLETHI IR, LOERMOBM S FZHTRER - DDy,
HOHNEETOBBONOEMYZ T CHED X 5 nEMREBITofeDd, AT EL,
For— FLHEERELEEL-BEMBIY > THBEFET AL o loDd, HBWILE
DX 5 IEBASEAEDL, BOEBELB-HOh, TOX5ECELTIE, BEEThYENTS
BRI Lrl, EROERICI 2L, BRELCHE, o ) RHOCE L, MRERELER
THETE T, NEOCEEED L 5 BB T 2WES, B TEBT 5K, £0BE,
TOBEMITE > TCOVRTNERELERT & LCETT5. BEHIIBCOBHETHEILS
IHhd v — b EHBEHAORMR (F2R) WRTEHLCERI WMENEDCEBLORK
BT, MBI - THETSI kot bDTRAV—1 o EEFIC 24, MEIVERE
LIRETHIBIC L s CTHET AL 5ok b E2DIISEVCAREBETHE—
ERRLTWAS, Thbb, ZZTCRLALF v—  LEHBEEASOBRE, BEELLEF+— b
DREFES LSRYABOFEERELET AL OCR-s kI ERBRLTWHDTHS. BH
TRONDF +— rOBNEHA, Tol, FARCERIAICLTIOR0ESDELTTH
%5,
BRIBIEAHALE»CEBR Lt b MY oBRCEHBT 5. £ L THERKKTRL:
Lo, cobMoBREEAORRIE, KNI FIELWE Fr—LF, =VHV e/ Va—
NDT ey 7REFRTWESE, TALIIELMCHEEYRBEL L TEh LD vy 7 2B E L
TEUABRELRKOBVEBRETHS. EBFFNCAS L, BAHAIRERZET LR
Va3 ROBEERENOEAN Lo S, Bl - S LERUFEOBBCHS.
ZOFEEENDLF v — P ODEORRIELBELNLTRRVY, F+— b IFERMBO=8
ROF v+ — PCEDHBEPBELUL TW5, Tihabb, ZEBREBLhEF+—bOKET v
7B EERY = 5 ROBEHOPI, BREZEITATWED0THS,

bRz &d ¥ bDdThDE, REEOHBETIEL I hEH LaLT RN
PR CE IO TR, TAVEO—HEADORE, d LLRERIEARE -
LTEEhTwS, EWHBERMKEBIKERCALGha D ks, BRE¥MLLOH
BEMBIRE I LIFEL {HEFEShicow, BMEARE (BHE - Bk, 1979 MK, 1980) %
BINE OKP < KA, 1981) o TchH 52, ThboBERYBET 5 BRIz A Y
EIChIc o T, ZO LI IBREY S > CHEBERVEL M T RSN ET D TR E.
Tiebb, ZBR ZBROMBEEEEZ K PCACARBEOF VAPV RALLTEDY 2T
FEAVAPA - AR D LERBHIMOEEALBRL TS, W52 titikd,. bbb
Hh, HFLAWVZE, AVAPVRELT, THBIOHHY 2 7R bBTh T D040
fews, ¥z, EBIIBRG Y - PROKERA VAPV ATHAHURENED £ o1 s bl
Tiiew. T L TEBINBORROAERIIY - SIRTHD EnbE LD L, RKNLEERS
FORERTHHREL ZERIUREBIC > O XAERICA > THhEDZ ETHASH. Lhx
L, ZORROMHTE L EEEBOKBCEEL T, SHBoMA T iThidllebliow,
TDX S hERY THBESBL VW TR 2 TofA2DBohitABEBECE IR T
Witk LTh, ThrvbsRERRICVCD, HELELLAHGAHLLHAEEAD
FECL > THB L2 TER, ¥, S TR -7k 5 LA, 239, £X%
DEBRFZMMBEHIEILL T i X 57k, 2RAVARY, Thicl - TEBFZHNT,
BRERETHLRTERG, hEv-T, TOAEZAVCEFh e EEYFE EOFEN
2O GEUE, BEOTDHOFERLD XL TR TR &K, Z0 X RHN&E S
Lhishib, BELBECRIEALBELYL - oy Lo Xk 3 i BEHcFIALES
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Tes for isotopf
e T eoete s sM-J6[1]10] [s]8] [4 5 2[a] |7
Radiolarian taxa 96 |31 [142{1271158(124 (143|193 |125{161(94 {108{109{72(32 |71 |73 |95
Archaeospongoprunum imlayi 0 "

A. sp. A ’

Tritrabs cf. ewingi

Paronaella sp.

Orbiculiforma sakaif

0. (?) kanayamaensijs

Emiluvia sp. " Q

Praeconocaryomma sp.

Pantanellium cf. riedeli
P. sp. A
Tripocyclia blakei

Acaenjotyle diaphorogona

Williriedellum cf. crystallinum
Archaeodictyomitra sp. A l’
Hsuum maxwelli

Parvicingula mashitaensis

Mirifusus baileyi

Pseudodictyomitra minoensis
P. okamurai ’
P. sp. A
Spongocapsula sp. A
S. sp. B
S. sp. C
Xitus gifuensis l.ﬁ
Protunuma fusiformis

Podobursa triacantha

Eucyrtidium (?) ptyctum

Pseudoeucyrtis sp.

Napora sp.

Saitoum sp.

samples for 96131142112711581124 1143193 1125[161194 1108110917 213217117 3195
biostratigraphic study Mazegawa Formation

>< rare ‘ common . abundant

FIR BEIEhoR#ERIE .

Fig. 9. Radiolarian taxa in the Mazegawa Formation. See Fig. 8 for sample description.

vy, ZhbAREND T, Wb IEBHMIROMELRAEL, ToMELHER
BREF RO LB, HBOMBELRLTHAH. BE BI—BOCACLRATWDHE
13, 3@ % B4 (Assemblage ; HEDBERG, 1976) 0EE & F 0@ ThH B, Tihbb, 7,
HHERARBPEE T h 5 EROKBREYRET 5. £ L T O ®R & iziERBED KR
DELSEIG L OO RDHIE O EARED L Loh - ek, Th b0 E-OHEYBRT 5
LED, BEROBEENESE DL B, Lo D EODEARB L HREL IV E D



168 KH MR

SR HOWEL LT LRIYEC T E03D 5. Thi o B -REOEESIZR Y 2%
b, BREEROWTKEREEYHS BT OREEVWLLTHS. LLiedh, K
BB, WBERARODLEEIEY & ook, WSoDOBENFETION, Folo{bbhoT
v, AR, EEOEAKETHEOLOBRENRETELI LILidh, b EENT
b Tniow, ok, BROCATHEBE2EVEL VBRI THS. £LT, HLDEE,
REMCEEBOBEHOBE LA TWESET ABEOEYROH LT, Thiflitn o200
BEYTLob L, FIRRRLUICKBRSMIERIIBCE X hsBEBERLES, O
LOoDHELERTH LELLBAYTTLOTH LS, AR, 20X 5 KEDTLREOE
LoXREOANYORBREPRRALTTIOTLH S, BELHAL L TRAERI2D X5,
MUBHIIBOARRTH ALY, MBROBFEELZILALEE RV OLFEAET S, Baum:
GARTNER et al. (1980) #%unitary association & LT 53 D0b, SERIRZT>TWHH, |k
WE I PAELZH I >TwD, THLTEEDLRCHER, BEafidie, B AR
BEORIEREBEINTWAERETTH-T, TARED L BIEF > TWB MR EY
EDLETCiRbrSEv. JEFEZRETH O, chbofEohicRWEIhs0b4h
TWHBOETH L. TOBEIINE, ThE 200R > BHEY O CHELL, TT
AEINTWLREYBAIEFICERDZENTES, LL, FhTh, TOREEEED
THbH. Lk, MEHPE-> THEDOWThVBROE S Db, —FNITITEDH BRI,
FZizdh, EENIBECOCTE, T TCRACELL S CHANEMRE LR TE S X 5 ke
bETh, X6, PESSAGNO (1977a), FOREMAN (1978), BAUMGARTNER ef al. (1980) &
DEEOHE LMD Z LN TEL, T LT, Thb &I RAMGEROMEY
B, FOFERIL, Rb-Sr 74V 7 e v K-AreB2ERHECELTERETALDOTH- 1.
RENZBOELEY L > T2 DBIIY = SO ESY Mirifusus baileyi BE X bhbhIIFA
7. BRIIGE CEMREL, BRIATO Lol EY T THA S & &Nl Mirifusus
baileyi B&E 12, TTBNALL S KAGIBI I HS & EAMIcmbhb X Sy, Pic
LELFHMAONT T, EBFFHCERYS - {LABELZE 2 LR D X5t
FEEHIR T 1L DA Unuma echinatus FiE LS~ EBEE, 3 X O “Dictyomitrella” sp. A
—Pantanellium sp. A HELFEXRZLDORXDE T LABELNMTHD, ZFHTThbAKA
LHAINB LI -TETCWE, 0 320RER, BACKEAEEORRFEGEMNES
KTV k, ¥a SRR OERBFFRINED ¥ LR Ciion o &, BERN
O L EFFTITRFAETH A L, kEOBANORBI ETRERY OB L3 TElk
VA8, Mirifusus baileyi B33 T b EBY 2 SRDOLDEEZ DR, BV D25
OHEIThIDVHFLWSDO TRV ERBALHTH S, Al b, AEEHOKBRIZEA LD
iz Ros o Tuvieys. & LT % 7= DUMITRICA (1978), DE WEVER ef al. (1979), PESSAGNO
et al. (1979), NAKASEKO and NISHIMURA (1979), KOZUR und MOSTLER (1979), DUMITRICA
et al. (1980), PESSAGNO and BLOME (1980) »E#i L /c=&fLofkiiiit, “hbolEn
WFhiebEThTuihwinbsThsb, 0% b, Unuma echinatus B4, “Dictyomitrella”
sp.A-Panlanellium sp.A HE 3\ Thd, S, H5VBTHY 25 ROBOTHHH. W
BB L oD BEERF TN TV DDOT, BL b WHIIARBEEE, B 5\ ILEEL T ot
BohizgitnhTnwicdbDTHAS LBBEINS, Z0X 5 BBEEOHIBBEREYHBET 50k
BBz, & LTV BHBOABHEINRLYBRT 52, L, BRIIBTRAL
IO, Fof bR, RAMGERYRDCELO/KERYENOERRELSTIIDD
2, BTN I BRFRERBLRCTHSH S, D\, BEMTY IOITFEL CBEBTE
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DT, BRIY = 480 Mirifusus baileyi THENHIX U H T, JHK, “hibh TFTroEFERe ok
DOBBBBELREL TV ->ThHIWTHAS. EEDL (kab, 1981 ; MIZUTANI ef al.
1981) Akt k die, i LABEMEN L IFHE, SIOREMLEALERIDE G2
BENEBIK CRDHN TV, YAC ef al. (1980) oW eEictTs L, BED 2 HE
DA BOVEDIRHIHIY = SIROTEEMEI BV, Zh bR OVWTIEL, WFhbSED
BRETHH. MELCHERRALRETSZ LRIOMBELLTH, EBIBEZILDELT,
Y a ROMBHAHOD « HAEBHIRIC K4 L TER RSB SHTHZ LHALNTD
5, EREEBHIBRERS 25RTHBHT L, TLTTRAPEKRLA Y A b r— LH%DO—F
PHERLTWE6 LW E, ZOFLL{HLMLIALEREOEOBRIIKE . Thii—F,
MEMED D, THIOWTE, SHOMEKRLELIHRT, BAREILLDTRNSTF
ETHD.

HBHEE, BERFIEOMOHIR & OBJRIEOWTHBIEMh TR Z 5. ARMLOBETHEL
ol Lok, Mirifusus baileyi (3 KEIC, Lad b UHEBNLTREREYH -
TedDTHote, ThZ3EBBETFEUEO Ko LHEVWEOTELLERCIEHSRIAI L
TWHBENAETH Y, SRR L OMRYTIIE, B>k RO La—i
DEBFEFEICSOWTHT LD, Tihebd, BHBEREEUEROBR 2ERRLBETHLE
D Mirifusus B3I < & 5 0 Th % (Plate 56, figs. 1-4). BEMap e LT, AL
RORER OPIFeH T 7t > f- KANOMATA (1960) SR A B L TR X 5. NEILRICIMERE
DEVHEEBRAET S 2 LRUFiabmbhTwT, KAWADA (1953) (37 hdk & feiRil &
LTohrxEUEY Y = 5RO b D& LTu5., KANOMATA (1960) D ZR# 38 B A KES
K FEBI AP dark green slate ho#ERIZ OV THh I i O TH B D, o p.2l5,
fig. 2-41, 423 X O Plate 2, figs. 16, 1742, 5t b 7z < Mirifusus BTH 5. BENE ORHRD:
LHWETD E M. baileyi D7V —7ChDHZ LiLETEEG, ¥, o Plate 2, fig. 1
X Parvicingula sp., Plate 2, fig. 11 % Podobursa sp., Plate 2, figs. 15, 18 13 Spongocapsula sp.
ThbH. FOMOMBBEYRNTY, %3 Mirifusus baileyi BE O R R L EHUL T\ 5.
ANEILOFEBROPFEILE DK, ARIRTWinWLA, TTCEHEIRTW5 KANOMATA
(1961), #AR-tc#E (1972) OPHEEXE L H bR D L, A, BEOILSL, &4, HEHE
ELTERHARDOEBMIBO X ICBELIL T b, K% 5 Mirifusus baileyi BER 1T U D,
U SROMOBEL COABILURCEVWHEHEhAZ ETHAS, T, NELUROMBL,
ERHWIBOThic BBy L oot LEEIRS,

—75, FaFE AARDFHEHR Tt IsozaKl and MATSUDA (1980) 454t « drtitdy (1981) o
EORMEC L >TY 2 I ROPHETHZ LHBEOMIIL> T A, ZOMIKTH, S8,
¥R 2 I RBEFHOMEZINBIETHA5. Thbd, FENLERELZLTABRL
BB LRHEDOEM T, HREITOWRFOZDERILY = 7 ROMBEIBLH . L
DG EER, XL CRHRH, ThOo0BRER, AFOMomT L OBk, LA L0
FRELNBAT, BERIEOHHECRIEERMBELLTRBL TV THA.

H & B &

HWEBAYHHET LTI 2OBEARNMNETH S, %+ hit lithostratigraphy, biostratigraphy
% LT chronostratigraphy &M XA TV A8 TH-C, AT HETRTHER*ED, %
DHBIEE N 2{AXRF L, MEFALYHEEL TR ShRRRMS. 25 LTHL.
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IhCHBOME B 20 & <& & LTHEHERT D, AT i3, B
BLASHI- BT 5 EM, LA, BRI oWTThok. BEBHBILAXSBIEEALE
Wy = siRoEHEHE KR REBARS LT SHOMRCERT5, chizohxog s
DTHD., ld, CONIBEBRERBRTHELEIHIIAEL, IHRHEALUDY 2 5 RMNEHIC
Rulidh, B THEV I Einn E, Thidd bl oMELRI»H TS, RHE
BWIZETHIALOY 2 513, SBRPBREFTEE, LoL, SHCBERLIEALE
HL, XhoREXLL, XX IERPREYRLOD, 244 L TRSECHEV- E&REGRY
BT D XA DHEREROERGEYF-Tv5, 20k 5 alRAR, REBGY
B L e S ORI > TR S I B A BMCER L CCE L BE iy,
£k & LT, lithostratigraphy, biostratigraphy ¥ X U chronostratigraphy o4&k 4 4%,
I« BIER Y b ZRBiz ARl tectonostratigraphy o= = v b L IES NS HBEGEYERL
TWHDTHSH. ZD &5 LBEFROWER, BEMEXOHLVWRECTH S, BB A R,
TTRMOATWB L 5K, bAEEICEENZ, LrbSETSE ChixrEHCHVSE
LI > THRINABEOBVERF, b FNIZESWTHLMNTIED THA 5 Hih L,
SHCHTIRDBFACEBL T HERECSOLRD 5. EFIIBOWRIL, o0k 5 iE
RO ARHBOWEDO O LEoDH L2 X 5.

Appendix

Radiolarian remains commonly found in the Mazegawa Formation (Figs. 2, 3 and 8)
comprise presumably more than 100 species, among which diagnostic ones tabulated in Fig.
9 are described below. MIZUTANI et al. (1981) collectively treated these radiolarians as the
Mirifusus batleyi Assemblage after summarizing their radiolarian biostratigraphic studies
in the Mino area, central Japan. Paleontological and biostratigraphic examination par-
ticularly by referring PESSAGNO (1976, 1977a, 1977b), FOREMAN (1978) and BAUMGARTNER
et al. (1980) leads to the conclusion that in total this assemblage has a great affinity with
the Tithonian (probably lower Tithonian) radiolarians.

The classification or phylogeny of the Mesozoic radiolaria is not established, and the
arrangement of the paleontological description in the present appendix more closely
follows the PESSAGNO's classification solely for the sake of convenience. All figures in the
plates, selected from 2222 SEM photographs (dealing with 2076 individual tests of
radiolarians) are numbered, for example, as 1234/567, whose numerator represents a
sequential number of SEM photograph and the denominator indicates that of the rock
specimen from which the fossil was extracted, both registered in the Rad File, Department
of Earth Sciences, Nagoya University.

Taxonomic Description

Genus Archaeospongoprunum PESSAGNO, 1973
Type species : Archaeospongoprunum venadoensis PESSAGNO, 1973, p. 68, pl. 10, figs. 2, 3.
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Archaeospongoprunum imlayi PESSAGNO
(Plate 57, Figs. 1,4)

Avrchaeospongoprunum imlayi PESSAGNO, 1977a, p.73, pl. 3, figs. 1-4.

Description : Test broadly ellipsoidal with fine polygonal spongy meshwork. Polar spines
having five ( ?) longitudinal ridges and grooves. Length of main body of the test 120-125
um, that of the spine 115-130 xm.

Sample : 4316/124, 5996/158.

Archaeaspongoprunum sp. A
(Plate 57, Figs. 2, 3)

Description : Subspherical test with fine, polygonal meshwork, 125-140 gm in height, and
120-125 ym in diameter. Bipolar spines, one straight with four? ridges and alternating
grooves (115 zm long), the other having twisted ridge-groove structure in much of the
length of 110 gm.

Remarks : This species is characterized by having one spine twisted and the other straight,
looking very much like Archaeospongoprunum cortinaensis PESSAGNO (1973, p. 60, pl. 9,
figs. 4-6; 1977b, p. 29, pl. 1, fig. 8), but differs in having more spherical test than that of A.
cortinaensis.

Sample : 5797/161, 6006/142.

Genus Trvitrabs BAUMGARTNER, 1980
Type species : Paronaella (?) casmaliaensis PESSAGNO, 1977a, p. 69, pl. 1, figs. 6-8.

Tritrabs sp., cf. T. ewingi (PESSAGNO)
(Plate 57, Fig. 8)

Paronaella( ? Yewingi PESSAGNO, 1971, p. 47, pl. 19, figs. 2-5.

Paronaella( ? )ewingi( ? )FOREMAN, 1973, p.262, pl. 8, fig. 1.

Paronaella( ? ) ewingi PESSANGO, 1977a, p.70, pl. 1, figs. 14, 15.

Tritrabs ewingi BAUMGARTNER, 1980, p.293, pl4, figs. 5, 7, 17, 18.

Description : Three rays equally long, having longitudinal beams and diagonal bars. Ray

tips composed of subglobular termination with many small short spines. Length of ray 230
um,
Sample : 2408/94.

Genus Paronaella PESSAGNO, 1971 '
Type species : Paronaella solanoensis PESSAGNO, 1971, p. 48, pl. 10, figs. 2, 3.
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Paronaella sp.
(Plate 61, Figs, 3,4)

Description : Short and wide three rays covered with meshwork frames ; central area has
a triangular pore frame. Length of ray from the center 135 zm. Spines are absent or

destroyed in the present specimens. Tips become wider and semiglobular with thicker pore
frame.

Sample © 4346/124, 5573/142.

Genus Orbiculiforma PESSAGNO, 1973
Type species : Orbiculiforma quadrata PESSAGNO, 1973, p.73, pl. 16, figs. 1-4, pl. 18, fig. 3.

Orbiculiforma sakaii n. sp.
(Plate 62, Figs. 1a,b,c,d, 2)

Description : Test slightly inflated disc-shaped, with small and shallow central cavity like
a dimple. Diameter of main body, average of 7 specimens,160 xm, and that of central cavity
20 #m. Meshwork of the test irregular, coarse, and of spongy nature. As shown in Pl. 62,

Fig. 1c, the test thick and its peripheral part has a circumferential shallow groove, looking
like a test composed of two divisions. ‘

Measurement
diameter diameter of
of test central cavity
5992/158, 5991/158, :
Holotype 5089,/158, 59907158 P162 figs.la, 1b, Ic, 1d 161ym 23um
Paratype  3737/109 PL62 fig. 2 165 23

Remarks . This species is similar to Orbiculiforma lowreyensis PESSAGNO (1977a) (p.74, pl.
3, figs. 15, 16 ; pl. 4, figs. 1-3), but differs from O. lowreyensis in having much smaller
central cavity and rounded peripheral end. This species is named for Mr. Masao Sakai, who
reported the geology of the Hida-Kanayama area in his B. Sc. Dessertation (1979) at
Department of Earth Sciences, Nagoya University.

Occurrence : Abundantly found in siliceous shale of the Mazegawa Formation of upper
Jurassic age together with Orbiculiforma ( ? ) kanayamaensis, n. sp., Parvicingula mashi-
taensis n. sp., Mirifusus baileyi and so on. See Fig. 9.

Sample : 3737/109, 5989/158, 5990/158, 5991/158, 5992/158.

Orbiculiforma ( ?) kanayamaensis n. sp.
(Plate 62, Figs. 3, 4a,b, 5 ; Plate 64, Fig. 4)

Description : Test composed of two disc-shaped parts like a twin, 115-135 #m in diameter,
the thickness of subindividual 40-50 xzm, and whole thickness 75-110 zm. External surface
shows slightly inflated convex form and bears irregularly but uniformly arranged pores ;
pore size slightly increases in the peripheral part ; no peripheral spines.
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Measurement :
diameter  whole thickness
of test of test
Holotype  5374/158, 5375/158 Pl. 62 figs. 4a,b 136 m 96um
Paratype  3769/109 Pl 64 fig. 4 115 79

Remarks : PESSAGNO (1973) described Orbiculiforma vacaensis (p.74, pl. 17, figs. 1-6), having
a circumferential groove in its periphery, by which the main test seems to be divided into
two subindividuals. In the present species, this is much more pronounced, and the test is
separated into two subindividuals. Significance of this kind of morphology is utterly
unknown. Although central cavity is lacking, the present specimens are tentatively
described as Orbiculiforma. Name of the species is derived from Kanayama-cho, Mashi-
ta-gun, Gifu Prefecture.

Occurrence . Orbiculiforma ( ? ) kanayamaensis and O. sakaii are commonly found in the
Mazegawa Formation together with Archaeospongoprunum imlayi, Parvicingula mashi-
taensis, Mirifusus baileyi and Protunuma fusiformis.

Sample : 3769/109, 3772/109, 5374/158, 5375/158, 5491/143.

Genus Emiluvia FOREMAN, 1973, emend. PESSAGNO, 1977a
Type species : Emiluvia chica FOREMAN, 1973, p. 262, pl. 8, fig. 7.

Emiluvia sp.
(Plate 57, Fig. 9)

Description : Shell almost rectangle in shape, with four radiating spines, from each corner
outwards, forming a cross. The outer layer of the shell showing pore frames with thick and
massive nodes in a diagonal aspect interconnected with thinner bars. Spines have lon-
gitudinal grooves and ridges ; the terminal portions of spines pointed. Total length, 410 xm ;
length of spine 140-155 xm. This species is similar to Staurosphaera antiqgua RUST (1885,
p.289, pl. 28, fig. 2) or Emiluvia antiqua PESSAGNO (1977a, p. 76, pl. 4, figs. 9-10) ; the shell
of Emiluvia antiqua, however, lacking in massive nodes. In this respect, the present
specimen resembles Emiluvia chica FOREMAN (1973, p.262, pl. 8,fig. 7)and Ewmiluvia salensis
PESSAGNO (1977a, p.77, pl.b, figs. 9-11).

Samples . 4324/124.

Genus Praeconocaryomma PESSAGNO, 1976
Type species : Praeconocaryomma universa PESSAGNO, 1976, p.42, pl. 6, figs. 14-16.

Praeconocaryomma sp.
(Plate 58, Figs. 5)

Description : Test spherial, consisting of latticed shell with many equally spaced small
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tubercles. Shell size : 200-210 gm. The present specimen resembles Praeconocaryomma

hexagona (RUST) (PESSAGNO, 1977a, p.77, pl. 5, figs. 13) ; original description by RUST
(1898 ; Acanthosphaera hexagona, p.12, pl. 3, fig. 10) illustrated many externally radiated

spines from the main spherical shell. However, the present specimen totally lacking in such

spines.

Sample : 4350/124.

Genus Pantanellium PESSAGNO, 1977a
Type species : Pantanellium riedeli PESSAGNO, 1977a, p.78, pl.6, figs. 5-11.

Pantanellium sp., cf. P. riedeli PESSAGNO
(Plate 63, Fig. 4)

Pantanellium riedeli PESSAGNO, 1977a, p.78, pl. 6, figs. 5-11.

Description . Cortical shell subspherical with massive bipolar spines having three narrow
ridges and three wide grooves ; one spine a little shorter and stouter than the other.
Meshwork of the cortical shell composed of hexagonal and pentagonal pore frames. As
described by PESSAGNO (1977a) this species bears superficial resemblance to Sphaerostylus
lanceola reported by FOREMAN (1973, p. 258, pl. 1, figs. 7-11) and by RIEDEL and SANFILIPPO

(1974, p. 780, pl. 1, figs. 1-3).
Sample : 5711/161.

Pantanellium sp. A
(Plate 58, Fig. 3 ; Plate 63, Fig. 5)

Description . Shell subspherical, composed of equally spaced pentagonal and hexagonal
pore frame, with spinose nodes at pore frame vertices. Massive bipolar spines with three
thick and wide ridges alternating with grooves. Cortical shell 75-88 ;m. Shorter and a little
thicker spine 90 gm, while longer and more slender spine 100 gm in length.

Remarks : This species is characterized by having uniformly spaced large pores of
hexagonal or pentagonal shape, thick triradiate bipolar spines, and diagnostic nodes at
vertices. PESSAGNO and BLOME (1980) described many species of Pantanelliinae ranging in
age from upper Triassic to upper Jurassic, among which Pantanellium sanrafaelense
PESSAGNO and BLOME|(1980, p.245, pl.6, figs. 7, 8, 19, 24) has many morphological characters
similar to those of the present species, especially in having prominent nodes at vertices. But
P, sanrafaelense possesses more slender polar spines.

Sample : 3364/32, 6199/143.

Genus Tripocyclia HAECKEL, 1881
Type species : Triactoma tithonianum RUST, 1885, p.289, pl. 28, fig. 5.
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Tripocyclia blakei PESSAGNO
(Plate 57, Figs. 5, 6)

Tripocyclia blakei PESSAGNO, 1977a, p.80, pl. 6, figs. 15, 16.

Description : Test rounded and globular with uniform meshwork frames having circular to
hexagonal pores. Three radiating short spines with longitudinal ridges and grooves.
Diameter of the main globular test 175-180 xm, width of the spine at its base 55 xm, and
length of spine 75-110 xm. This species differs from Tripocyclia jonesi PESSAGNO (1977a,
p.80, pl.7, figs. 1-5) in having shorter spines.

Samples : 4366/124, 5779/161.

Genus Acaeniotyle FOREMAN, 1973
Type species : Xiphosphaera umbilicata RUST, 1898, p.7, pl.1, fig. 9.

Acaeniotyle diaphorogona FOREMAN
(Plate 61, Figs. 1, 2)

Acaeniotyle diaphorogona FOREMAN, 1973, p. 258, pl. 2, figs. 2-5.

Description . Shell spherical with large porous nodes. Three spines, grooved and ridged,
equal in length, extend radially. Diameter of shell 145-175 g m, length of spines 75-100 zm.
The present specimens are similar to Acaeniolyle sp. A PESSAGNO (1977a, p.78, pl. 6, figs.
12, 13), but differ in having more inflated nodal parts and more slender spines.

Sample : 2383/94, 4228/94.

Genus Williriedellusm DUMITRICA, 1970
Type species : Williriedellum crystallinum DUMITRICA, 1970, p. 69, pl. 10, figs. 60a, b, c, 62,

63.

Williriedellum sp. cf. W. crystallinum DUMITRICA
(Plate 58, Fig. 6 ; Plate 64, Figs. 5a,b)

Williriedellum crystallinum DUMITRICA, 1970, p. 69, pl. 10, figs. 60a, b, c. 62, 63.

Description : Shell globular, but its surface composed of numerous polygonal facets. Many
pores, irregularly but unifofmly distributed on the facets. Thorax, with thick porous wall,
completely encased in the abdominal chamber ; opening distinct. Height of shell 115135 #m;
diameter of shell 105-135 gm. Opening of thorax 20 ym. Polygonal facet size 20-25 um
in diameter. Diagnostic polygonal facets developed in the shell characterize this species and
correlative with the type species described by DuMITRICA (1970). .

Sample : 5339/158, 5532/143, 5535/143.
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Genus Archaeodictyomitra PESSAGNO, 1976, emend. PESSAGNO, 1977b.
Type species : Archaeodictyomitra squinaboli PESSAGNO, 1976, p. 50, pl. 5, figs. 2-8.

Archaeodictyomitra sp. A
(Plate 58, Figs. 7-9)

Description : Test elongated conical, no apical horn, Costae distinct throughout the shell,
and pores distributed in a single row longitudinally between the costae, and also arranged
in a row latitudinally. Shell height 195-230 x#m. Number of pores in a longitudinal row 17
-20, while 24 or so latitudinally.

Remarks : Constriction is poor, but the pores are arranged in pair like those of Pseu-
dodictyomitra sp. A described in p.179 and Plate 63, figs. 6, 7. Relationship among
constriction, costae and paired arrangement of pores observed in these species possibly
indicates a morphogenic lineage between genus Archaeodictyomitra and Pseudodictyomitra.
Avrchaeodictyomitra sp. A or Pseudodictyomitra sp. A is commonly regarded as a species of a
transitional group between these two genera.

Sample : 4459/142, 5415/158, 6046,/142,

Genus Hsuum PESSAGNO, 1977a
Type species : Hsuum cuestaensis PESSAGNO, 1977a, p.81, pl.7, figs. 12-13.

Hsuum maxwelli PESSAGNO
(Plate 59, Fig. 5)

Hsuum maxwelli PESSAGNO, 1977a, p. 81, pl. 7, figs. 14-16.

Description : Test conical with discontinuous costae, which frequently form a low node at
its medial portion. Two rows of pores distinct between costae. Height of the shell ranging
in size 220-250 ym, maximum width 90-100 g&m.

Sample : 5683/127.

Genus Parvicingula PESSAGNO, 1977a.
Type species : Parvicingula santabarbaraensis, PESSAGNO, 1977a, p. 86, pl. 9, figs. 11-13.

Parvicingula mashitaensis n. sp.
(Plate 57, Fig. 7 ; Plate 58, Figs. 1, 2; Plate 61, Fig. 7)

Description : Exclusive of last few postabdominal chambers, test form is conical ; cephalis
smooth with irregularly spaced and sized pores. The cephalis usually elongated conical in
shape, the apex angle ranging 32°-42° (average of 24 specimens, 38%) . Pores in frames of
postabdominal chambers regularly arranged in three rows; two outer rows found on the
edges of circumferential ridges bounding chambers ; middle row situated on concaved test
wall with elliptical pores.
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Measurement -
Height Width Apex angle
Holotype 5385/158 Pl. 58 fig. 1 284um 1424m 42°
3451/108 Pl 57 fig. 7 330 169 32°
Paratype 4348/124 PL 61 fig. 7 301 172 38°

Remarks : Although this species has a pore frame similar to that of P. hsui PESSAGNO
(1977a, p.85, pl. 8, figs. 15, 16 ; pl. 9, figs. 1-5), P. jonesi PESSAGNO (1977b, p.48, pl. 8, fig.
14) or P. citae PESSAGNO (1977b, p.48, pl.8, fig. 19), it differs from all of them in having
higher circumferential ridges ; furthermore, the conical form of the test is much more
slender in the present species ; apex angle of conical cephalis is smaller in P. mashitaensis
averaging 38°, while P. hsui, P. citae, and P. jonesi have a blunt apex (apex angle 50° or
larger). P. mashitaensis differs from Dictyomitra Boesii PARONA (PARONA,1890, p.41, pl. 6,
fig. 9) by its slender conical form, but very similar to P. boesii (PARONA) of BAUMGARTNER
et al. (1980, p.58, pl.5, fig. 15; pl.6, fig.8). Under the name of Parvicingula boesii (PARONA)
group, BAUMGARTNER ef al. (1980) included various morphotypes of Parvicingula such as
Dictyomitra Boesii PARONA (1890, p. 41, pl. 6, fig. 9), D. boesii PARONA (FOREMAN, 1975,
p.613, pl. 2H, figs. 10, 11 ; pl. 7, fig. 9), P. boesii (PARONA) (PESSAGNO, 1977b, p.48, pl. 8,
fig. 5) and Mirifusus boesii (PARONA) (FOREMAN, 1978, p. 746, pl. 2, fig. 6). Parvicingula
mashitaensis may quite well be included in this P. boesii (PARONA) group. The specific
name is derived from Mashita-gun, Gifu Prefecture, provincial name of the type locality of
the Mazegawa Formation, central Japan.
Occurrence . This species is abundantly found in siliceous shale of the Mazegawa
Formation, usually associated with Paronaella sp., Orbiculiforma sakaii n. sp., O. (?)
kanayamaensis n. sp., Emiluvia sp., Mivifusus baileyi, Pseudodictyomitra minoensis n. sp. and

Eucyrtidium (?) ptyctum.
Sample . 3451/108, 4332/124, 4348/124, 5385/158.

Genus Mirifusus PESSAGNO, 1977a
Type species : Mirifusus guadalupensis PESSAGNO, 1977a, p.83, pl. 10, figs. 9-14.

Mirifusus baileyi PESSAGNO
(Plate 60, Fig. 1) (cf. Plate 56, Figs. 1-4)
Lithocampe mediodilatata MOORE, 1973, p. 828, pl. 2, figs. 5, 6.
Lithocampe mediodilatata RIEDEL and SANFILIPPO, 1974, p. 779, pl. 7, figs. 3, 4.
Mirifusus baileyi PESSAGNO, 1977a, p. 83, pl. 10, figs. 6-8, pl. 11, figs. 9-11.

Mirifusus baileyi PESSAGNO, 1977b, p. 48, pl. 8, figs. 1, 8, 9, 26.
Mirifusus mediodilatatus BAUMGARTNER, DE WEVER and KOCHER, 1980, p. 56, pl. 5, fig. 11.

Description : Test large in size, highly inflated in the central portion which includes several
postabdominal chambers. Meshwork structure between circumferential ridges of post-
abdominal chambers is distinct ; massive nodes found on the circumferential ridges at
vertices of frame bars. This species characterized by having a distinct triangular frame
(see Figs. 4 and 5 in the text); Lithocampe mediodilatata RIEDEL and SANFILIPPO (1974, p.
779, pl. 7, figs. 3, 4) is referred to M. baileyi, but L. mediodilatata RIEDEL and SANFILIPPC
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(1974, pl. 7, figs. 1, 2) is different from the present species in having a nearly hexagonal
pore frame. In this respect, specimen of PESSAGNO (1977c, p. 948, pl. 9, fig. 2) and those of
RIEDEL and SANFILIPPO (1974, p. 779, pl. 7, figs 1, 2) commonly have the pore frame similar
to M. mediodilatata PESSAGNO (1977a, p.84, pl. 11, figs. 1-3), whereas meshowork structure
of M. mediodilatatus (RUST) of BAUMGARTER ef al. (1980, p.56, pl.5, fig. 11) undoubtedly

shows that their species is indentified as M. baileyi.
Sample : 4390/124

Genus Pseudodictyomitra PESSAGNO, 1977b
Type species : Pseudodictyomitra pentacolaensis PESSAGNO, 1977b, p.50, pl. 8, figs.3, 17, 23 ;

pl. 12, fig. 10.

Pseudodictyomitra minoensis n. sp.
(Plate 58, Fig. 4 ; Plate 63, Figs. 9, 10)

Description : Shell moderate in size elongated conical or subcylindrical, 225 gum (average
of 7 specimens) in height, ranging 215-230 xm. Cephalic part has a solid termination, but
longitudinal plication extends much of the length of the shell. Usually, the first three or four
segments are indistinct ; stricture becomes clear downward, and circular pores in pair are
found in the strictured part. The last two chambers are smaller in size. Strictured girdle
is clearly developed, and hence costae are not always continuous.

Measurement:
Height Width
Holotype 3293/31 Pl. 63 fig. 9 2254m 98um
4486/142 Pl 58 fig. 4 215 97
Paratype 5985/158 PL. 63 fig. 10 230 112

Remarks : This species differs from Pseudodictyomitra lodogaensis PESSAGNO (1977b, p. 50,
pl. 8, figs. 4, 21, 28) or P. sp. D PESSAGNO (1977b, p. 52, pl. 8, fig. 13) in having paired pores
lying apart. The specific name is derived from the Mino area, central Japan.

Occurrence - Commonly found in siliceous shale and manganiferous siliceous shale of the
Mazegawa Formation together with Mirifusus baileyi, Parvicingula mashitaensis n. sp.,
Podobursa triacantha, Protunuma fusiformis and Pseudodictyomitra okamurai n. sp. See Fig. 9.
Sample : 3293/31, 4486/142, 5985/158.

Pseudodictyomitra okamurai n. sp.
(Plate 60, Figs. 3-5)

Description : Shell elongated subconical, separated into equally-spaced eight to nine
segments. Because of distinct development of strictured girdle, costae become so discon-
tinuous that they form high nodes, around which small circular pores are arranged.
Cephalic wall is smooth and has small circular pores irregularly arranged.
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Measurement.

Height Width

Holotype 4338/124 PL. 60 fig. 3 2824m 143um
) 43317124 Pl. 60 fig. 4 258 138
Paratype 5572/142 PL 60 fig. 5 294 153

Remarks : This species is much like Pseudodictyomitra sp. C PESSAGNO (1977b, p. 52, pl. §,
fig. 6), but differs in having pores arranged around the basal high of the discontinuous
costae. This species is named for Mr. Yukinobu Okamura, Geological Survey of Japan, for
his contribution to the radiolarian biostratigraphy of the Mino area.

Occurrence : Abundantly found in siliceous shale and manganiferous siliceous shale of the
Mazegawa Formation together with Mirifusus baileyi, Parvicingula mashitaensis n. sp.,
Podobursa triacantha, Emiluvia sp. and so forth. See Fig. 9.

Sample : 4331/124, 4338/124, 5572/142.

Pseudodictyomitra sp. A
(Plate. 63, Figs. 6, 7)

Description . Shell elongated conical. Cephalis is conical and devoid of horn ; test of
postcephalic chambers is rather cylindrical with weak plications. Shell height 170-190 zm
and maximum breadth 90-95um. Diagnostic feature is systematic arrangement of mode-
rate-sized circular pores, longitudinally as well as latitudinally.

Remarks : The present specimens do not have distinct costae nor strictures, but the pores
are systemtically arranged ; in this respect this species is similar to Pseudodictyomitra on
one hand, and the external shape and strictures show that it resembles Archaeodictyomitra
on the other. Archaeodictyomitra sp. A described in p. 176 (PI. 58, figs. 7-9) is similar to the
present specimens except for the arrangement of pores. Although this species has not been
treated in detail, it is tentatively classified here as Pseudodictyomitra. The upper Jurassic
Mazegawa Formation yields abundant species of Pseudodictyomitra such as P, minoensis n.
sp., P. okamurai n. sp. and P. sp. A, and Archaeodictyomitra sp. A. Probably, it was a stage
of evolutionary radiation of these dictyomitrid radiolarians.

Sample : 3319/31, 3814/109.

Genus Spongocapsula PESSAGNO, 1977a
Type species : Spongocapsula palmerae PESSAGNO, 1977a, p.88, pl. 11, figs. 12-14, 16.

Spongocapsula sp. A
(Plate 57, Fig. 10 ; Plate 60, Fig. 2)

Description . Shell large subconical, 290-320 gm in height, with solid massive cephalic test
wall. The postcephalic test is thick and composed of finely perforated wall, not strictured.
The basal opening, 65 ym in diameter, distinct.

Remarks : The present species is distinguished from the other species by having a massive
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and soild cephlic part, inflated postcephalic chambers, not strictured throughout the shell,

and a distinct opening in the base.
Sample : 3298/108, 4420/142.

Spongocapsula sp. B
(Plate 57, Figs. 11, 12)

Description : Shell large, with six or more segments. Cephalic test wall is solid and massive
with a few pores irregularly arranged. Stricture is not indistinct ; and the chamber size
increases moderately. Shell height 300 xm, basal width 200 gm. Test wall very thick and
finely and irregularly perforated. Basal opening clear, its diameter 55-80 xm.

Remarks : This species differs from Spongocapsula palmerae PESSAGNO (1977a, p.88, pl. 11,
figs. 12-14, 16) in having more inflated chambers. In this respect, the present specimens
resemble S. cf. perampla RUST (Pessagno, 1977a, p. 90, pl. 11, fig. 15).

- Sample : 3307/108, 4345/124. '

Spongocapsula sp. C
(Plate 57, Fig. 13)

Description : Test large and elongated conical, devoid of horn. Cephalis conical imperforate.
Wall of postabdominal chambers thick and porous. Test constricted in the distal portion of
the main body. There are well-developed many thick tubercles along two circumferences
in the upper part of the test. Height of the test 350 #m, diameter of tubercles 25 ym.
Remarks . Diagnostic feature having thick tubercles in the postabdominal chambers
resembles those of Novixitus mclaughlini PESSAGNO (PESSAGNO, 1977b, p. 54, pl. 9, fig. 17),
N. sp. A (PESSAGNO, 1977b, p.54, pl. 9, fig. 6), and N. sp. B (PESSAGNO, 1977b, p. 54, pl.
9, fig. 14). But the present specimen differs from these Novixitus sp. group in having more
fine perforated wall.

Sample : 4364/124.

Genus Xitus PESSAGNO, 1977b
Type species : Xitus plenus PESSAGNO, 1977b, p. 55, pl. 9, figs. 15, 21, 22, 26; PI1. 12, fig. 15.

Xitus gifuensis n. sp.
(Plate 59, Figs. 1, 2a,b, 3, 4)

Description : Test subconical or campanelate with coarse meshwork consisting of thick but
small massive tubercles interconnected by numerous short bars. Cephalis irregularly
perforated and terminated with massive solid part. Stricture indistinct. Development of
tubercles obscures the layered structure. Basal aperture distinct. Height of shell ranging 185
-225 ym (average of 11 specimens, 196 x#m), width of shell ranging 130-160 ym (average
of 11 specimens, 148 xm).



RS LD 2 T B 181

Measurement.
Height Width
Holotype 6017/142 Pl 59 fig. 3 1954 m 142um
4445/142 Pl. 59 fig. 2a 184 158
Paratype 6007/142 Pi. 59 fig. 1 190 144

Remarks : The shell structure of this species is similar to Xitus plenus PESSAGNO (1977b,
p.55, pl. 9, figs. 15, 21, 22, 26). Xitus gifuensis is distinguished from the other species of Xitus
in its short and stout form. The specific name is derived from Gifu Prefecture.
Occurrence : Abundantly found in siliceous shale of the Mazegawa Formation. See Fig. 9.
Sample : 4445/142, 4446/142, 5937/142, 6007/142, 6017/142.

Genus Protunuma ICHIKAWA and YAo, 1976
Type species : Protunuma fusiformis ICHIKAWA and YA0O, 1976, p. 116, plate 2, figs. 1-4.

Protunuma fusiformis ICHIKAWA and YAO
(Plate 63, Figs. 1, 8 ; Plate 64, Fig. 3)

Protunuma fusiformis ICHIKAWA and YAO, 1976, p. 116, plate 2, figs. 1-4,

Description : Shell inflated fusiform with distinct longitudinal plications. Test surface
smooth, having minute numerous pores arranged irregulary between costae ; pores
relatively distinct, dense, and a little larger in size in the lower half of the test. Length of
shell 140-230 gm, maximum width 85-130 gzm.

Sample : 34437108, 3457/108, 6042/142.

Genus Podobursa WISNIOWSKI, 1889, emend. FOREMAN, 1973
Type species : Podobursa Dunikowskii WISNIOWSKI, 1889, p. 687, pl. 13, fig. 54.

Podobursa triacantha (FIisScHLI)
(Plate, 59, Fig. 6)

Theosyringium acanthophorum RUST var. triacanthus FISCHLI, 1916, p.47, fig. 38.
Theosyringium acanthophorum RUST var. fetracanthus FISCHLI, 1916, p. 47, fig. 39.
Theosyringium acanthophorum RUST var. polyacanthus FISCHLI, 1916, p. 47, fig. 41.
Podobursa triacantha FOREMAN,1973, p. 266, pl. 13, figs. 1-7.

Podobursa triacantha PESSAGNO, 1977a, p. 92, pl. 12, fig. 6.

Description : Main body of test having meshwork with a coarse tetragonal or hexagonal
pore frames, continuously changing to the postcephalic chamber of a narrower cylindrical
form. Lower postabdominal chamber smaller, its meshwork having subelliptical pore
frames with solid termination. Three massive spines radially arranged on the main body
of test. Size of the whole shell varies considerably ; length overall 290-470 gm, maximum
width of the main body 120-200 xm.

Sample . 3471/108.
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Genus Eucyrtidium EHRENBERG, 1847

Type species : Lithocampe acuminata EHRENBERG, 1844 (subsequent designation by FRrizzeL,
1951) (according to FOREMAN and RIEDEL, 1972, CATALOGUE of POLYCYSTINE RADIOLARIA,
Ser. 1, vol. 1, part 1)

Eucyrtidium ( ? ) ptyctum RIEDEL and SANFILIPPO

(Plate 64, Figs. la,b, 2)

Eucyrtidium ptyctum RIEDEL and SANFILIPPO, 1974, p. 778, pl. 5, fig. 7; pl. 12, figs. 14, 15.
Eucyrtidium ( ?) ptyctum PESSAGNO, 1977a, p. 94, pl. 12, fig. 7.
Eucyrtidium ptyctum BAUMGARTNER, DE WEVER and KOCHER, 1980, p. 53, pl. 3, fig. 13.

Description . Test composed of three segments. The third one inflated and largest, with
distinct costae ; many circular pores are found at its termination as well as in the basal
surface (see pl. 64, fig. 1b). Height of the shell, 105-120 zm ; maximum breadth, 90 gm. This
species corresponding well with Eucyrtidium (?) ptyctumRIEDEL and SANFILIPPO (PES-
SAGNO, 1977a, p.94, pl. 12, fig. 7). The number of costae in the present specimens and
Pessagno’s one is 16, but E. ptyctum reported by BAUMGARTNER ef al. (1980) has much
wider spaced development of longitudinal plications, the number of costae in a test is 12 or
so.

Sample : 3498/108, 3499/108, 5422/158.

Genus Pseudoeucyrtis PE§SAGNO, 1977b
Type species : Eucyrtis (?) zhamoidai FOREMAN, 1973, p. 264, pl. 10, figs. 9, 10; pl. 16, figs.
1,2,

Pseudoeucyrtis sp.
(Plate 61, Figs. 5, 6)

Description : Test elongated spindle shaped, with solid horn and basal termination, having
polygonal pore frame, gradually coarsening downward. Length, 310-350 zm, diameter of
the medial part, 90 ym. Eucyrtis micropora (SQUINABOL) (FOREMAN, 1975, p. 615, PL. 2I,
figs. 2-5) looks like the present species in its external form, but differs in size of the pore
frame. Pseudoeucyrtis paskentaensis PESSAGNO (1977b, p.59, pl.11, figs. 3, 4, 13, 14, 17, 18)
has coarse pore frames with spinose nodes at vertices;its frame structure is similar to the
present species. But there is a subtle difference in size and shape of pores. The present
species has regularly arranged pores and is much larger in size in the lower half of the test.
In this structural pattern of pore frame, the present species is very similar to E. micropora

(SQUINABOL) (BAUMGARTNER et al., 1980, p. 54, pl. 3, fig. 15), but the latter has a slightly
strictured test.
Sample : 2353/94, 2389/94.

Genus Napora PESSAGNO, 1977a.
Type species : Napora bukryi PESSAGNO, 1977a, p.94, pl. 12, fig. 8.
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Napora sp.
(Plate 59, Fig. 7)

Description :‘ Cephalis with massive horn having minute subsidiary spines. Thorax large
hemispherical with coarse polygonal pore frame. Diameter of the most inflated part of the
test 160 xzm. This species resembles Napora bukryi PESSAGNO (1977a, p. 94, pl. 12, fig. 8),
but the former has more curved feet. N. lospensis PESSAGNO (1977a, p. 96, pl. 12, figs. 9,
10) differs from this specimen in having more inflated thorax with shorter and nearly
straight feet. N. lospensis BAUMGARTNER et al. (1980, p. 57, pl. 3, fig. 4) looks very much
like the present specimen. Napora spp. described by YA0 (1979) include several species of
this genus, among which his sample illustrated in PI. 10, fig. 10 is similar to the present
species in form, but smaller in size.

Sample : 2352/94.

Genus Saitoum PESSAGNO, 1977a
Type species : Saitoum pagei PESSAGNO, 1977a, p. 98, pl. 12, figs. 11-14.

Saitoum sp.
(Plate 63, Figs. 2, 3)

Description : Test small, hemispherical, having widely and irregularly spaced circular pores.
Horn very short. Three feet sligtly curved, rather short in length. Maximum diameter of
the spherical test, 85 um ; height of cephalis, 85 zm ; length of feet, 60 zm. The present
species is similar to Saitoum pagei PESSAGNO (1977a, p.98, pl. 12, figs. 11-14), but differs in
having a shorter and less curved feet and in having a little larger test.

Sample . 3427/108, 3701/109.

Biostratigraphic Note

1) Shell of Mirifusus group is so large in size that it is readily broken and deformed
during deposition and compaction. Moreoever, the skelton is frequently destroyed in a
laboratory procedure for separation of radiolarian remains from rock specimen. It follows
that fragments of the skelton are often encountered in HF-treated residues. As discussed
in the text of this report (see Figs. 4 and 5), Mirifusus group can be discriminated by its
prominent pore frame structure. Even in a small chip of the test wall, if it is well-preserved,
the pore frame structure is clearly observed, providing a promising clue for identifying the
specific characters. A close examination of many fragments of main bodies of Mirifusus
reveals that the radiolarian assemblage of the Mazegawa Formation presumably carries
Mirifusus mediodilatatus group (BAUMGARTNER ef al. 1980), including M. ( ? ) mediodilatata

(RUST) and M. sp. A PESSAGNO, as well as M. baileyi PESSAGNO; most abundant species
among them is M. baileyi. But M. guadalupensis has not been found at all.
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2) Radiolarian zonation described by PESSAGNO (1977a) shows that 48 species are
associated with Mirifusus baileyi PESSAGNO in the California Coast Ranges, among which
Archaeospongoprunum imlayi PASSAGNO, Tripocyclia blakei PESSAGNO, Hsuum maxwelli
PESSAGNO, Mirifusus baileyi PESSAGNO, Podobursa triacantha (FISCHLL), and Eucyrtidium

(?) ptyctwm RIEDEL and SANFILIPPO are also found in the Mazegawa Formation.
According to his text-figure 4 (PESSAGNO, 1977a, p. 64-65), radiolarian association of these
species correponds to the Mirifusus baileyi subzone or 2B (lower Tithonian).

3) In their summarization of the radiolarian species in the Alpine Tethys region,
BAUMGARTNER ef al. (1980) presented a species range chart and listed 30 species for their
unitary association analysis, in which we can find following three species is common with
those of the radiolarian assemblage in the Mazegawa Formation; Eucyrtidium ( ? ) ptyctum
RIEDEL and SAFILIPPO, Mirifusus mediodilatatus group (including M. baileyi PESSAGNO),
and Parvicingula boesii group (Parvicingula mashitaensis n. sp. described in this paper is
obviously included in this group). On condition that these occur not associated with
Mirifusus guadalupensis PESSAGNO, co-existence of three species said above is restricted to
their Zone C (middle and early Tithonian) (BAUMGARTNER et al., 1980, p. 40, 41, table 3),

4) On the other hand, BAUMGARTER (1980, p. 276) described that Jasper Beds of the
Romania Carpathians contain radiolarian fauna such as Eucyrtidium ptyctum RIEDEL and
SANFILIPPO, Hsuum aff. maxwelli PESSAGNO, Mirifusus mediodilatatus (RUST), M. guadalu-
pensis PESSAGNO, Podobursa triacantha (FISCHLD), Parvicingula boesii (PARONA), Sphaerosty-
lus lanceola (PAROMA) group (presumably including Panfanellium riedeli PESSAGNO and
its affinities), Tripocyclia blakei PESSAGNO, Archaecospongoprunum imlayi PESSAGNO. By
referring a personal communication from DUMITRICA in 1978, it is stated that “the Jasper
Beds are not older than early Callovian and not younger than late Oxfordian ; most
probably they are restricted to a middle Callovian-Oxfordian age.” Mirifusus guadalupensis
representing an older portion of the Jasper Beds, the other fauna are thought to be
indicative of Oxfordian age. The faunal association of the Jasper Beds of the Romania
Carpathians thus suggests that the radiolarian assemblage of the Mazegawa Formation
may be correlative possibly with the Oxfordian.

5) As already described, the Mazegawa Formation contains many radiolarian species
with a younger aspect such as Acaeniolyle diaphorogona FOREMAN, Pseudodictyomilra

- minoensis n. sp., P. okamurai n. sp., Spongocapsula spp. and Xitus gifuensis n. sp. Is there
possibility that the Mazegawa Formation is composed of reworked sediments of different
ages, as is recently discussed by THIEDE (1981) for Cenozoic ocean bottom sediments of
the central Pacific area ? Judging from the state of preservation of radiolarian tests
observed under the optical microscope and scanning electron microscope, there is no
significant difference of preservation, recrystallization or disruption among the radiolarian
species. Heterogeneity of species distribution within the Mazegawa Formation illustrated
in Fig. 9 is not explained by such reworking process. It is believed, therefore, that the
radiolarian fauna of the Mazegawa Formation represents one single assemblage. Although
the association of above-said species cannot be correlated with any biostratigraphic data
to date, it is highly probable that the radiolarian assemblage of the Mazegawa Formation
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is assigned to the early Tithonian.
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Plate 56
Fig. 1, Fig. 2 and Fig. 4. Photomicrograph of radiolarian test (Mirifusus baileyi ?
PESSAGNO) in siliceous tuffaceous shale (rock specimen : SM02=32). X 68,-one

Fig. 3. Photomicrograph of radiolarian test( Mirifusus baileyi PESSAGNO)in manganiferous
siliceous shale (rock specimen : SM04=93). X 174, one polar - oeeeveeereens p.177
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Plate 57

Fig. 1.  Archaeospongoprunum imlayi PESSAGNO, 4316/124, X 109 «reerreeeecrrnciiencne. p.171
Fig. 2.  Archaeospongoprunum sp. A, 5797/161, X 109 ccorecovereriiiorininiiiiinin. p.171
Fig. 3.  Archaeospongoprunum sp. A, 6006/142, X 109 «rereeeereeiimimiisiiiiniionn. p.171
Fig. 4. Archaeospongoprunum imlayi PESSAGNO, 5996/158, X 190 «rererrevveceearienren p.171
Fig. 5.  Tripocyclia blakei PESSAGNO, 5779/161, X 109 -wrereereeresscrvsiereevruninsnsinons p.175
Fig. 6.  Tripocyclia blakei PESSAGNO, 4366/124, X 109 «ecreeceeeseiirinnuianniinnion. p.175
Fig. 7.  Parvicingula mashitaensis n. sp., paratype, 3451/108, X 10G:--rersveeeeeseecnnes p.176
Fig. 8.  Tritrabs sp., cf. T. ewingi (PESSAGNO), 2408/94, X109 «+oeeerreererareeeaceeonens p.171
Fig. 9.  Emiluvia sp., 4324/124, X 84 ecveereresersirermruereeninninisieesnsisasisssnnncsnesons p.173
Fig. 10. Spongocapsula sp. A, 3298/108, X 109 «+cerrerrerererserneriniuemiiesieserieniunini p.179
Fig. 11. Spongocapsula sp. B, 4345/124, X 109 everreeerveessseniusiniiniiiisinnsiniisieinns p.180
Fig. 12. Spongocapsula sp. B, 3307/108, X 100 ++eecrerreererimmsuenreninmsicrsnneenessuesions p.180
Fig. 13. Spongocapsula sp. C, 43647124, X 109 «+reeeerserseemrersiemonuraminssissioniesinnins p.180
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Plate 58

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
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Parvicingula mashitaensis n. sp., holotype, 5385/158, X 190 csccrvrereereecneses p.176
Parvicingula mashitaensis n. sp., 4332/124, X 190 --ceoveerereereiiiiciicneciens p-176
Pantanellium sp. A, 6199/143, X 190 eerereereoriemeiiiiniieiiei i p.174
Pseudodictyomitra minoensis n. sp., paratype, 4486/142, X 190 «cvceoeerreceeens p.178
Praeconocaryomma sp., 43507124, X 100 «+recererrerierminenierarioniniiiiisiiens p.173
Williviedellum sp., cf. W. crystallinum DUMITRICA, 5339/158, X 260 «-+v-e- p.175
Archaeodictyomitra sp. A, 44597142, X 190 «-reervererriminisiiiniiiiiiie. p.176
Avrchaeodictyomitra sp. A, 6046/142, X 260 +eereevreeriesienieiiiiininiiiiiiiies p.176

Archaeodictyomitra sp. A’ 5415/158’ X 260 ceeeereiiiieiiiiiiiiiiiiiii e p_176
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Plate 59

Fig. 1. Xitus gifuensis n. sp., paratype, 6007/142, X 190 «cccevrerrreriiininiiiinnnnn. p.180
Fig. 2a. Xitus gifuensis n. sp., paratype, 4445/142, X 190 «+cvrereerinriiininininiinn. p.180
Fig. 2b. Xitus gifuensis n. sp., paratype, 4446/142, x 190. Lower oblique view of

D, P i ot s i s ciiscimsin s B TRl p.180
Fig. 3.  Xitus gifuensis n. sp., holotype, 6017/142, X 190 coecvvrermmnimmimiininiiniiininn, p.180
T ¢ TR R A S | RS ———————————————— p.180
Fig. 5. Hsuum maxwelli PESSAGNO, 5683/127, X 190 «+rcerererersimieicriniinniiiiiiininn p.176
Fig. 6.  Podobursa triacantha (FISCHLL) , 34717108, X 190 «--rerruereeienrereienieiianiii. p.181
Fig. 7. Napora sp., 2352/94, X 190 «seeererossussssasnssesstsossssiossussossssonsssisonessssananns p.183
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Plate 60

Fig. 1.
Fig. 2.
Fig. 3.
Fig. 4.
Fig. 5.

Mirifusus baileyi PESSAGNO, 4390/124, X 165 r+eerrervrrsereenronninninisieniieniinen p.177
Spongocapsula sp. A, 44207142, X 190 «+eerereersrrerrsuresiuneesiurrnneieeersinesenne p.179
Pseudodictyomitra okamurai n. sp., holotype, 4338/124, X 209 ++++veoeersreecess p.178
Pseudodictyomitra okamurai n. sp., paratype, 4331/124, X 209 «.ceoveevennnnnnns p.178

Pseudodictyomitra okamurai n. sp., paratype, 5572/142, X 209 «.ccovveenennenns p.178
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Plate 61

Fig. 1.  Acaeniotyle diaphorogona FOREMAN, 4228/94, X 209 oooeerererivviireiniiciennn p.175
Fig. 2. Acaeniotyle diaphorogona FOREMAN, 2383/94, X 209 «ececeecreerrereimmiiinn p.175
Fig. 3. Paronaella sp., 5573/142, X 209 ++veeervrersrremsiurernirmnrirrsnuemsisesssnesesssaesnns p.172
Fig. 4.  Paronaella sp., 4346/124, X 209 -++eeereveersrrerirnersinmeairesnsinmnirennnsssesnineenns p.172
Fig. 5.  Pseudoeucyrtis sp., 2353/94, X 200 «+eerveeeerrerirermnsirriiineasiesanernsisisanissses p.182
Fig. 6.  Pseudoeucyrtis sp., 2389/94, X 209 ++veerereerserrurmirmsiseisuiassesssisnneressivennenons p.182
Fig. 7.  Parvicingula mashilaensis n. sp., paratype, 4348/124, X 209 »--cevureeseersoreees p.176
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Plate 62

Fig. la.
Fig. 1b.
Fig. 1c.
Fig. 1d.
Fig. 2.

Fig. 3

Fig. 4a

Fig. 4b.

Fig. 5.

Orbiculiforma sakaii n. sp., holotype, 5992/158, X 260. Nearly lateral view

G B TR - et womgoeomr - .4V SR e R B T S p.172
Orbiculiforma sakaii n. sp., holotype, 5991/158, x 260. Oblique view of

P (]! - - v in ey e et T A IS p.172
Orbiculiforma sakaii n. sp., holotype, 5989/158, x 260. Upper oblique view

of Fig, Id ooerererenninininnnn., o s s TR ST e Jets e oo e p.172
Orbiculiforma sakaii n. sp., holotype, 5990/158, x 260. Nearly axial view p.172
Orbiculiforma sakaii n. sp., paratype, 3737/109, X 260 «cooeererrveriienneiiennnn p.172
Orbiculiforma ( ?) kanayamaensis n. sp., 3772/109, X 260. Oblique view

(see also Plate 64, fig. 4) «reeerrevirerrinrerieriniiiieie e seniiiere e p.172
Orbiculiforma ( ? ) kanayamaensis n. sp., holotype, 5374/158, X 260. Upper
liratnll i 0 TR, d e e e OO ae SEEEGE S s p.172
Orbiculiforma ( ? ) kanayamaensis n. sp., holotype, 5375/158, X 260. Lateral
GiE: G AP B - ki O gt e S ST O Gt p.172
Orbiculiforma ( ?) kanayamaensis 1. sp., 54917143, X 260 ----ooveverereeienennnee p.172
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Plate 63

Fig. 1.  Protunuma fusiformis ICHIKAWA and YAO, 6042/142, X 260 «--creeeereereeereee p.181
Fig. 2. Saitoum sp., 37017109, X 260 +orveeeecrersrnesrerronmssuennnsereraneenssnstessasnansesnes p.183
Fig. 3.  Saitoum sp., 3427/108, X 260 +eorecreseressraressessresssarseersonsssacstsrasanesansassesans p.183
Fig. 4.  Pantanellium sp., cf. P. riedeli PESSAGNO, 5711/161, X 260 «-eeeeeeeaeeereeeees p.174
Fig. 5.  Pantanellium sp. A, 3364/32, X 260 «+reeerrersreoniinesrueenineenitisniinerernieonns p.174
Fig. 6. Pseudodictyomitra sp. A, 3319/31, X 260 «+reerreeereersusereenienniinineninnciiiin p.179
Fig. 7. Pseudodictyomitra sp. A, 38147109, X 260+ ecrrerererriiininiiiiiiien p.179
Fig. 8.  Protunuma fusiformis ICHIKAWA and YAQ, 3457/108, X 260 «cceevereeeiriennnins p.181
Fig. 9.  Pseudodictyomitra minoensis n. sp., holotype, 3293/31, X 260 «r«reeeveeereesenns p.178
Fig. 10. Pseudodictyomitra minoensis n. sp., paratype, 5985/158, X 260 «+cvoereeeeveerens p.178
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Plate 64

Fig. la. Eucyrtidium (?) ptyctum RIEDEL and SANFILIPPO, 3498/108, X 390.

LALEral VIEW eeeeeverseersnerotntmatotsermuunisrermersonseseemasosssrsenssssesnssnssecerseorserses p.182
Fig. 1b. Eucyrtidium ( ?) ptyctum RIEDEL and SANFILIPPO, 3499/108, X 390.

Lowéar ahiligue, #igm of T, ‘la -« wsrownncssesvomomonihis o voenss i s sas s snms « 12508 p.182
Fig. 2.  Eucyrtidium (?) ptyctum RIEDEL and SANFILIPPO, 5422/158, X 390 :--eeeeee p.182
Fig. 3.  Protunuma fusiformis ICHIKAWA and YAO, 3443/108, X 390 --ccoecereerruneenee p.181
Fig. 4. Orbiculiforma ( ?) kanayamaensis n. sp., paratype, 3769/109, x 390, :

Lateral view (see also Plate 62, fig, 3) «-+--erseerserersremsisnnesstisninsnnisninns p.172
Fig. 5a. Williriedellum sp., cf. W. crystallinum DUMITRICA, 5532/143, X 390.

Latttaa] Suifenral digs Bl - S20mastoihionmn e HoEH sl a2 55 p.175

Fig. 5b. Williriedellum sp., cf. W. crystallinum DUMITRICA, 5535/143, X 500.
Lower oblique view of Fig D@ tereeecrrecarettistsisaitictitsaisiiiatsetsatiirtnatsisiirens p_175











