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Abstract

The silicesus claystone and chert lithologic wnits of the Triassic-Jurassic chert-clastic
sequence are well exposed in the Imiyvama, Mt Kinkazan and Hisuikyo areas of the southeast-
ern Mino Terrane. Twenty-one continuous sections from those areas were investigated in
order to establish comprehensive radiolarian biozones and clarify the successive lithologic
changes through the Triassic and lowest Jurassic.

Twenty new radiolarian zones are established; the lowest two are assemblage zones and the
others are defined by the first or last occurrence of index taxa, The definitions are as follows
in chronological order: TR 0, Folficucufins Assemblage Zone (early Spathian or older); TR 1,
Parentacltinia nokalsugmaensts Assemblage Zone (late Spathian); TR 2A, Epfingium nakasehoi
Lowest-occurrence Zone (early Anisian); TR 2B, Triassocampe coronala group Lowest-occur-
rence Zone (early Anisian); TR 2C, Triassocempe deweveri Lowest-occurrence Zone (late
Anisian); TR 3A, Spine A2 (possiblly dervived from Oertiispongns inaequispinosus) Lowest-
occurrence Zone (late Anisian); TR 3B, ¥Yeharata elegans group Lowest-occurrence Zone {early
Ladinian); TR 4A, Muellerilortis cocileats Lowest-occurrence Zone (late Ladinian): TR 4B,
Spongoservela dehdi Lowest-occurrence Zone (late Ladinian to early Carnian); TR 54, Capaar
chasphaera Lowest-occurrence Zone (early Carnian); TR 5B, Powlpis corcharws sp. nov.
Lowest-occurrence Zone (early to late Carnian): TR 6A, Capmodoce- Trinlatus Concurrent-
range Zone (late Carnian to early Novian), TR 6B, Trialufus robvesius - Lysemelas olbia gen. ¢f
sp. nov. Partial-range Zone (early Norian); TR 7, Lysemelas olbia gen. ¢! sp. nov. Lowest-
occurrence Zone (early to late Norian); TR BA: Praemesosationalis mudlidentafus group
Lowest-occurrence Zone (late Norian); TR 8B Pracmesosatirnalis peendokahleri sp, nov.
Lowest-occurrence Zone (late Norian); TR 8C: skirt F (possiblly derived from Haeckelicyriium
takemuerai) Lowest-occurrence Zone (late Norian to early Rhaetian); TR 8D: Haeckelicyriium
Breviora sp. nov. Taxon-range Zone (early to late Rhaetian); JB 0&: Haeckelicyritiom breviora
sp. nov,-Bipedis hortae sp. nov. Partial-range Zone (Hettangian); and JR 0B: Bipedis horiae sp.
nov. Lowest-occurrence Zone (Hettangian/Sinemurian),  These zones are correlated to
previousy established radiolarian assemblages and zones in Japan and other regions. Age
assignment of the zones is alse discussed on the basis of the correlation and other available
chronological data.
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The original stratigraphic succession of the Triassic in the studied area, which ranges in age
from Early Triassic to Early Jurassie, is more than 100 m in thickness and can be reconstructed
in detail. The succession is subdivided into seven units based on lithologic features. Each unit
was probably accumulated under a particular sedimentary condition, thus successive changes
of palecceancgraphic environments during Triassic time can be traced continuously.

Nine new genera including Awrlonius, Blomelle, Braginella, Buwlbocampe, Enoplocempe,
Lysemelgs, Paveibrachiale, Spongoxysivis and Veles, and 47 new species are described herein, A

comprehensive list of identified taxa is presented.

Key words: biostratigraphy, Central Japan, Mino Terrane, Radiolaria, Triassic,

Intreduction

Since the 1970's studies of Upper Paleozoic Lo
Mesozoic radiolarians in Japan have been perfomed
by many workers in order to determine the age of
pelagic sedimentary rocks such as chert and siliceous
mudstone. Among them, Nakaseko and Nishimura
(1979) first demonstrated that radiolarians are power-
ful for age determination of cherts distributed in
Mesozoic complexes, the Mino and Chichibu Ter-
ranes. They also studied Cretaceous radiolarians
from the Shimanto Terrane (MNakaseko and Ni-
shimura, 1981). Yao ef af. (1980), Yao (1982) and
Yao ef al, (1982) established a basis of Triassic-
Jurassic radiolarian biostratigraphy.  Subsequent
workers have also been engaged in the Jurassic and
Cretaceous radiolarian biostratigraphic work
contributing towards the improvement of zonal accu-
racy and correlation (eg., Matsuoka and Yao, 1986;
Aita, 1987; Hori, 1990; Matsuoka, 1995).

However, Triassic radiolarian biostratigraphy
remains not well reexamined: Kishida and Hisada
(1986) and Sato & «f. (1986} independently estab-
lished radiolarian zonations for the Middle and Upper
Triassic, but resolution has not been much improved
since Yao (1982). Yoshida (1986) also proposed seven
radiolarian rzones, one of which is the lowest Jurassic
and the others are the Upper Triassic, but the Middle
Triassic is absent in his studied section. These dis-
crepancies in Triassic radiolarian biestratigraphy
may be due to complicated structures of strata, com.
posed of hard bedded cherts and fissile siliceous clays-
tone, and by faults and/or foldings, which prevent the

precise reconstruction of continuous sections as a
basis for biostratigraphic work, The incomplete pres-
ervation of radiolarians in cherts, which is generally
far less than that in the Jurassic fine-grained clastic
rocks, is also a factor hampering study.

Recently, many earth scientists have heen interested
sedimentary environments of siliceous claystone and
chert units of chert-clastic sequences (Matsuoka and
Yae, 1990 Matsuoka, 1992) since they seem to give
long-termed, continuous paleoceanographic informa-
tion, and some studies have already tried to solve such
problems using geochemical or even mathematical
approaches (e.g., Hori ¢ af., 1993; Musashino, 1993
Nakao and Isozaki, 1994; Sugivama & al., 1994; Kubo
el al., 1996). However, since biostratigraphic infor-
mation for palecceanographic study is not much lm-
proved, the accumulation of new knowledge hence-
forth may not be dramatically accelerated.

I have been engaged in Triassic radiclarian bios.
tratigraphic work in the Inuyama, Mt. Kinkazan and
Hisuikyo areas for seven years. These areas are
underfain by the Mino Terrane (Mizutani, 199()
belonging to the Complex 3 of Otsuka (1988) and the
Kamiaso Unit of Wakita (1988) (Fig. 1). A total of 21
sections were examined for radiolarian biostratigra-
phy and 20 continuous biozones are established. [n
this paper [ define those radiolarian zones with
descriptions of new taxa. During field investigations,
[ intended to trace lithologic change in detail. As a
result, a fundamental trend of lithologic changes
through the Triassic became clear with the detailed
chronologic information. Therefore, | also show and
discuss one possible scenario for the successive
change of Triassic marine environments,
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Fig. 1. Index map showing the loca-
tion of studied setions. C:
Simplified map showing the
location of the sections in
Inuyama and Kakamigahara
Cities and Sakahogi Town,
modified from Kimura and
Hori (1993). D: Location of
the section in the Hisuikvo
ared,

Siliceous rock terms and types of bedded chert

Before discussing detailed descriptions of the geo-
logic settings of the studied areas, it is necessary to
define some terms used in this study. As mentioned
above, the object of field investigation is siliceous
elaystone and chert lithologic units which occupy the
lower part of the Triassic to Jurassic chert-clastic
sequence.  The former unit is vsually in fault contact
with the latter unit, or grades into the latter unit in
SOIME CASES.

The siliceous claystone unit is composed of thick
gray siliceous claystone associated with car-
bonaceous, black claystone beds and nodules or nodu-
lar ingertions of dolostone especially in the lower part,
There is some confusion about the usage of terms for
this stliceous claystone strata among investigators
such as siliceous claystone (Otsuka, 1988), siliceous
mudstone  (Yamakita, 1988), “Toishi-type” shale
(Imoto, 1984a), “Toishi-type” siliceous mudstone
(Kuwahara ¢f al., 1991} and so o In this study, |

exclusively use the term siliceous claystone for this
type of siliceous line-grained rock although the defini-
tion follows that of “Toishi-type™ shale by Imoto
(1984a). The siliceous claystone alse intercalates
with thin beds of chert, whose frequency and thickness
gradually increasze stratigraphically upward, and
finally grades into the chert unil,

It is apparent that bedded cherts are composed of
rhythmical alternations of chert and siliceous clays-
tone beds. For convenience | regard strata consisting
of more than 50 % chert beds in the proportion of
thickness as bedded chert, and siliceous claystone
heds are simply described as “claystone beds” below,
Bedded cherts ean exhibit various lithologic aspects
resulting from the proportion of chert and claystone
beds, sedimentary structures, color of chert beds and
0 on. According to my observation, bedded cheris
are subdivisible into two types based mainly on the
rough character of the chert beds; one has rather
argillaceous chert beds and wvery rich in siliceous
organic remains under the microscope, and the other
possesses highly silicified chert beds with very rare
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Fig. 2. Photographs of bedded cherts. 1@ B-type, Section |
H. & A-type, Section K.
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organic remains well-preserved in a fine-grained
siliceous matrix, The former and latter correspond to
B- and F-types of Imoto's {1984b) bedded chert classi-
fication, respectively (Sugiyvama el al., 1904), These
types of bedded cherts seem to have close relation-
ships with layered types of chert beds, and are easily
recognizable in outcrop; namely, the B-type is
predeminated by single-lavered chert beds and gener-
ally forms concave topography on outcrops, whereas
the F-type by various degrees of multi-layered chert
beds (triple-layered, striped and laminar types of
Kakuwwa, 1991) and convex topography. Here, one
notices that there are obviously two types of triple-

layered chert beds in previous reports. One truly has
three heterogeneous layers (relatively argillaceous
two layers and highly siliceous layer) that are often
recognizable by different colors in a single bed. The
other also has seemingly three colors in a single bed,
but no heterogeneity is observed under the micro-
scope. The latter beds probably resulted from secon
dary decoloration, and belong to single-layered chert
beds,

In this study, [ use two notation B and F not only for
distinction of types of chert beds but also for bedded
cherts according to Sugivama ef af (1994). The
terms “B-type bedded chert” and “F-type bedded
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chert” mean siliceous strata consisting only of or
predominated by B-type chert beds or F-type chert
beds, respectively. The B- and F-type bedded cherts
stratigraphically alternate with one another in the
entire chert unit. The alternations are sometimes
quite abrupt, other times gradual, It is certain that
both the types are indicative of a paticular sedimen-
tary environment and/or diagenetic condition.
Another type of bedded chert is discriminated as A-
type (abbreviation of “alternating”) for descriptional
convenience (Fig. 2). This type is characterized by
alternating occurrences of B-type and F-type bedded
cherts within a short interval, and it is herein defined
that the thickness of B- and F-type bedded cheris is
approximately less than one meter. In the A-type
bedded cherts, B-type chert beds are commonly thin.
ner than F-type ones. The presence of A-type bedded
cherts indicates that cyclic changes of sedimentary
environmenis and/or diagenetic conditions took place
during a short period,

Fig. 4. Geologic column of Sections T
and KIN and list of radiolar-
ians,

Geological deseription of studied sections

1. Mt. Kinkazan area

Mt. Kinkazan located approximately 15 km east of
the Inuyama area (Fig. 1) is composed of bedded
cherls associated with sandstone, mudstone, siliceous
mudstone and siliceous claystone. Radiolarians have
been reported by Ando (1987}, Ando of al. (1991} and
Sugivama (1990, 1991, 1992}, According to Ando et al.
(1991), Lower and Middle Triassic strata are dis-
tributed in four localities in Mt Kinkazan, namely
Loc. 1 {=route B of Sugivama, 1992), Locs. 2 and 3
{=route A of Sugiyama, 1992) and Loc. 4 (=route C
of Sugivama, 1992). This study reexamined the litho-
and biostratigraphy of Loc, 1 which seems to be the
best preserved section of siliceous claystone to chert
unit in the Mt. Kinkazan area.

The route map is given by Ando el al. (1991, fig.
2a). Asshown in Fig. 3, 12 samples designated by the
prefix KIM are examined. The basal horizon KIN 77
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Fig. 5. Geologic column of Section E and list of radiclar-
ians, Legend shown in Fig. 4.

nearly corresponds to JMP 1344 of Ando &f af. (1991),
and strata become younger northwest as mentioned
by Ando e af. (1991), although some minor faults and
foldings exist. Below the horizen KIN-93, the lith-
ology iz represented by gray siliceous claystone inter-
calating with blacl, carbonaceous claystone beds and
gray chert beds, Beyond KIN-93 it grades into bedded
chert consisting of black, dark gray or gray B-type
chert beds 1-5 cm thick.

2, Inuyama area

The stratigraphic sequence in the Inuyama area,
extending over Aichi and Gifu Prefectures, is com-
posed of six, stacked thrust sheets (Kimura and Hordi,
1893). Many excellent biostratigraphic studies have
been done in this area (e, Yao, 1982; Hord, 1952),
and the general geology is recently presented in

Kimura and Hori (1993) and Matsuoka ef af. {1994).
The following description is subdivided into three
parts.

(1} Inuyama City

Ten sections were investigated in Inuyama City
near the Momotarou Shrine (Fig. 4), which are locat-
ed on CH-3 of Yao & al. (1980). The following
descriptions of the investigated sections are ordered
from south to north, which means stratigraphically
older to younger because the sections are located on
the southwest flank of the Sakabogi Synform
{Mizutani, 1964) and it is known that the strata
become younger northward (Kimura and Hori, 1993).

Section T

Section T represents the lowest part of the chert-
clastic sequence. This section is not a complete
succession in the strict sense since it is covered in
some parts with soil and bush and it is difficult to
check repetitions of strata by faults and foldings, It is
however certain that the strata generally become
younger northward. Six samples listed in Fig. 3 were
examined from a 25 m interval.

In the lower part, the strata are composed of thick,
gray siliceous claystone intercalating with black,
carbonaceous claystone beds and rare gray to black
chert beds 1-3 em thick. The sample T-19 is one of
the intercalated chert beds. The siliceous claystone
contains nodules of dolostone below the horizon of T-
19, and some dolostone nodulez contain blocks of
cherf, Sample T-56 is a chert block in the dolostone.
Beyond the hiatus in the middle part, chert beds
rapidly increase in number and thickness, and the
lithology changes into grayish to blackish bedded
chert. Black chert beds are conspicuous around sam-
ple T-10. The other four samples were collected from
the lowest part of the chert unit where the chert beds
are 5-10 em in thickness., All chert beds belong to B-
type, but the main constituents are not radiolarian
tests but sponge spicules,

Section E
The bottom of Section E is approximately 5 m
north of the top of Section T bevond a covered area,



a6 K. Sugivama

%
3 E]
bhbhbhonsomons GhhboNnNsmmbma
— R T ST TR T
3 R 11@{ = 1
I I I I
; i | L) ,ll i m LI |
! EREEREE =i -
o
; R 2 |
L} [ B \ I
] [=]
| P 3
1 o o m !
P 1
:' P B A
| I | [ T T
] [ I | ; 1 Rk |
: [ Ip v
: (81 B g
] ool i = |
1 130 g
.’ EXE g
: TR =)
i LR g e
I i 11
! by t 0 \ | Fig 6. Graph showing changes in bed thickness in
i R - b Sections E, I and M. Squares (above x axis)
: R A R and triangles (below x axis) represent chert
: 1 ' ! b and claystone thickess, respectively (each
':IE] L E ! B | | 1l claystone thickness is shown in minus quan-
SRR L tity). These arve plotied stratigraphically up-
o R ward from left to right.

This section is a 3 m interval of continuous B-type
bedded chert from which 11 samples were examined
(Fig. 5).

In this section chert beds are generally thicker than
the claystone beds (Fig. 6). Below the horizen E-5,
the chert beds are grav, greenish gray, or blackish
gray, whereas they arve purplish red above E-53. The
purplish red color changes laterally into green to
greenish gray. Above the horizon E-12, strata are
folded and partly covered by bush and a pool of water,
thus reconstruction of a continuous sequence is impos-
zible,

Section D

Section D is apparently located nearly parallel to
Section E. This section is a continuous interval of B-
type bedded chert approximately 4.5 m between two
fold axes; 156 samples were examined here (Fig. 7),

Below the horizen D-5 chert beds are relatively
thin, whereas claystone beds are thick and attain a
maximum thickness of 5 cm (Fig. 6). Above D-5 the
former beds rapidly increase in thickness and, in
contrast, the latter ones gradually decrease, Except

for the uppermost part showing purplish red, the chert
beds in this section are gray to black. One conspicu-
ous black chert bed lies just above horizon D-16.

Section C

The bottom of Section C is more than 10 m north of
the top of Section [, but the precise distance between
them is not known since there are intense folds. This
gection represents a continuous B-type bedded chert
interval of approximately 6 m between two fold axes;
21 samples were examined (Fig. 8).

As shown in Fig 9, chert beds are considerably
thicker than claystone beds. In fact, the mean thick-
ness of the chert beds is greater in this section than in
other sections. The chert beds below the horizon -1
are gray, greenish gray or blackish gray.
horizon C-21 at least two, conspicuous black chert
beds are present but the precise horizons are uncertain
owing to a strong fold defining the base of this section.
A yvellow chert bed is observed just beneath the C-1
horizon. Between horizons C-1 and C-5, the color of
the chert beds is purplish to brick red but changes
laterally into preenmish gray to green.  Above the

Below
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Fig. 7. Geologic column of Section I} and list of radiolar-
jams. Legend shown in Fig. 4.

horizon C-5 all chert beds are brick rec.

Section F

The bottom of Section F probably les stratigra-
phically a few meters above the top of Section C, but
the details are not known because of foldings and
lacking of available key beds between them. This
section is a continuous B-type bedded chert interval
of approximately 2.2 m between the bush and & small
pool; nine samples were examined as shown in Fig. 10,

The chert beds are all brick red as observed in the
upper part of Section C, but they are thin, The

thickness of the claystone beds is nearly constant as in
Section C; most are approximately 0.5 em or less,

Section A

The bottom of Section A is approximately 2 m
north of the top of Section F, This section is a
completely continuous B-type bedded chert interval of
approximately 4.8 m between a pool and a massive
white chert named WC-1; 17 samples were examined
in this section (Fig. 11).

All the chert beds are brick red in color except for
three white chert beds; of the latter WC-1 is a very
good lkey bed that is laterally traceable.

Section B

Section B is located on the left side of Section A
bevond a small pool; the base corresponds to WC-1. It
is a continuous bedded chert interval of approximate-
by 4.5 m between WC-1 and the end of outerop; 23
samples were examined from the section (Fig. 12},

Between horizons B-9 and B-10 there is anaother
white chert bed (WC-2) which is also a useiul key
bed. Below WC-2 the chert beds are brick red, and
form B-type bedded chert with relatively thin chert
beds similar te the underlving Section A (Fig 9).
However, above the WC-2, the lithology rapidly
changes into F-type bedded chert of lighten color,
vermilion to reddish orange.

Section G

The bottom of Section G is approximately 1.5 m
north of the top of Section B. This section represents
a continuous bedded chert interval of approximately 8
m between a covered interval and strong folding; 58
samples were examined from this section (Fig. 13).

Between horizons G-57 and G-1 there is a thick
claystone bed (CS-1) that is widely traceable as a
concave horizen. Here the bedded chert is quite
different above and below CS-1: below is somewhat
recrystallized F-type bedded chert, whose chert beds
are white, blackish gray, gray, dark brown or dark
crimson in color, and above is brick red, well-
stratified B-type bedded chert. The B-Lype chert beds
again change gradually into F-type around horizon G-
15. Above G-15, thin B-type chert beds are sometimes



a8 K. Sugivama

W

-
]
—
—
i

-

b=

[TITITI]

13—
]

T
20 Ly ol
B
b
3 -
3
&
e
3 =~
B

= =
i

=
Ll
piS- S
it

x
2

] g i b A Fig. 8. Geologic column of Section C and

list of radiclarians. Legend shown
in Fig. 4.

intercalated between F-type chert beds, which is also
recognized as a concave horizon.  Those between
horizons G-21 and G-22 show conspicuous concave
topography,

Section R
Section R, located on the left side of Sections B and

G beyvond a pool, is a continuous bedded chert interval
of approximately 20 m; 30 samples were examined
from this section (Fig. 14). Below and above this
section it i difficult to reconstruct continuous
sequences owing to foldings. This section intercalates
three key beds WC-1, WC-2 and C5-1 mentioned
above.
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Fig.

gradually change into F-type again above the

horizon R-21.

cherts

Below WC-2 bedded chert is typical B-tvpe, but it
abruptly changes into F-type above WC-2 as obgerved

Section (), located on the left of Section @ beyond a

pool, is a continuous bedded chert interval of approxi-
mately 11 m; 27 samples were examined from this

Section Q)

type chert beds between WC-2 and

C5-1 are subdivisible into two based on their color: a

vermilion to reddish orange lower part, and a gray to

B. F

dark erimzon upper part; these beds are separated by
a sharp boundary between horizons R-17 and R-36.

in Seciton

27 it is impossible to trace a continuous sequence

defined by C5-1, and above the uppermost horizon G-
owing intense folding.

section (Fig.

sponds to the upper part of Section B, and the upper

F-type bedded chert to the lower part of the Section
G, respectively. Sample R-38 corresponds to C5-2.
From horizons R-3% to K-21 the bedded chert is B-
type and is brick red color. Finally the B-type bedded

The lower F-type bedded chert undoubtedly corre-

Az in Bection K, B-type chert beds are distributed
below horizon (-4, above which F-type bedded cherts
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occur with small scale intercalations of B-type chert
beds between horizons -11 and Q-12. A thick white
chert bed is intercalated between the horizons Q-22
ang 3-23.

(2} Kakamigahara City

The studied section, named Section L, is located on
CH-2 of Yao & af (1980). The strata become
younger northward similar to the above describecd
gections in Inuyama City, since the area place is also
located on the southwest flank of the Sakahopi
Synform.

Section L is situated at a famous outcrop previously
studied by Yao of af. (1980) and Yao (1982), It was
also investigated by Mizutani and Kanaori (1976) and
Tsukamoto (1989) from structual and mineralogical
viewpoints. This section is a composite section consis-
ting of four subsections. Between two foldings, an
approximately 9 m interval of continnous bedded
chert sequence was reconstructed based on some
horizons of white chert bed; 23 samples were
examined from this section (Fig. 16).

All chert beds are brick red and belong to B-type.
The thickness of the chert and claystone beds pradu-
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Fig. 12, Geologic column of Section B
and list of radiclarians, Legend
shown in Fig. 4.

ally decreases upward as shown in Fig. 9. Seven (3} Sakahogi Town

conspicuous white chert beds are ohserved, which are On the northeast frank of the Sakahogi Synform,
named WC-4 to WIC-10 corresponding to Tsukamoto's the following sections are located on CH-2 and CH-3,
(1989) same labelings, thus the strata become younger westward in each

sheet (Kimura and Hori, 1993}, The following
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descriptions are arranged stratigraphically from the examined from this seetion (Fig. 17). The top is in

lower to upper section, fault contact with a neighboring bedded cherts

sequence, and below the lowest horizon M-16 it is

Section M difficult to recognize continuous sequences owing to
Section M, lecated on CH-3, is a continuous bedded the bush and foldings.

chert interval of approximately 11 m; 16 samples were All chert beds are B-type. Below horizon M-12
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ig. 13h. Geologic column of Sec-

tion G and list of radiolar-
ians. Legend shown in
Fig. 4. 13a, lower part of
the section; 13b, upper
part of the section.

chert beds are grav to blackish gray in color, and two
horizens of black chert are present; one corresponds
to the lowest horizon M-16 and the other to just above
the horizon M-14. Between horizons M-12 and M-8
the chert beds are purple red, but one just above
horizon M-10 is gray. The purple red color changes
laterally into green or greenish gray. Above M-8 the
chert beds again change completely inte gray or

greenish gray, This change is sharp while one near
the M-12 is relatively gradual, Above horizen M-5
the chert beds abruptly become thin {Fig. 6), and
blackish chert beds occur in three horizons; the upper-
most is markedly conspicuous,

Section
Section O located in CH-2 is a continuous B-type



K. Sugiyama

& i
T T T
T A NI
"2 ey ERE RERRrere e ¢
e 1 _|I ‘r e
B 3
i
ll—: I‘.\- 3
-
&4
= : i
T i - == o
4+t = o
= .
L __ 1 __ SN
¥ % ¥ li=

Fig. 15 Geologic eolumn of Section @ and list of radiclarians. Legend shown in Fig, 4.



Triassic amd Lower Jurassic radiclarian biostratigraphy a7

i 3
[Tl

.........

LY N

@ 8 i

8 iz

Fig. 16. Geologic column of Section L and list of radiolarians. Legend shown in Fig. 4.

Below horizon N-14 the chert beds abruptly become
thin-bedded accompanied by relatively thick clays.
tone (named C3-2}; A-type bedded chert is present
from horizons N-14 to N-18. White chert beds are
distributed in seven horizons.

Section H

Section H is a composite section consisting of
Subsections H1, H2 and H3. It is located on CH-3 and
situated east of the Katsuyama (UF) Section of Hori

(1992},

Subsection H1 is a continuous bedded chert interval
of approximately 10 m between a pool side and a
fault; 27 samples shown in Fig. 20 were examined.
Below a thick claystone bed (CS-2) the bedded chert
is F-type; above CS-2 chert beds abruptly change into
A-type. At the horizon of a key bed named KB-1, the
bedded chert again changes into B-tvpe. It is very
characteristic that the lowest part the B-type bedded
chert is markedly thin-bedded, and the number of
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rhythmical insertion of relatively thicker and more
siliceous beds gradually increases upsection; this is
well marked by the ruggedness of the outcrop surface.

The bottom of Subsection H2 is estimated to be 50
cm or less above the top of Subsection H1. This
subsection is a continuous bedded chert interval of
approximately % m between a fault at the botttom and
a folding at the top; 25 samples were examined as
shown in Fig. 21. The bedded chert periodically shifts
the aspect from B-type into A-, B-, A-, F-, A=, B, F-
and finally into A-type upward.

The bottom of Subsection H3 corresponds to the
IKB-1, and the top is defined by a fault. This subsec-
tion is a continuous bedded chert interval of approxi-
mately 8.5 m; 30 samples were examined as shown in
Fig. 22. The bedded chert successively changes from
B-type into A=, B-, A-, F- and A-type. These hori-
zons can be correlated to the preceding subsection,

Section K
Section K, located on CH-2, is a bedded chert inter-
val of approximately 25 m, but in the lower part there
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shown in Fig.
4,

may be a lack of strata owing to deformation by fault
and/or folding. The bottom of this section overlies
apparently massive F-type bedded
companied by a relatively thick claystone bed which
corresponds to C5-2 observed also in Section N;
strata abowve this section were not investigated.
Ninety-four samples were examined from this section
(Fig. 23).

The bedded chert iz A-type below herizon K-12 and
B-type below the horizon K-22. The chert beds are
conspicuously thin between the horizons K-12 and K
15. An apparent fault exists between horizons K-22
and K-23 resulting in secondary deformation of strata

cherts ac-

with shared chert beds. Between the horizons K-23
and K-34 the bedded chert is A-type, and above the
interval it successively changes into F-, B-, A-, B-,
F-, A-, and F-type until the horizon K-79. Through.
out this interval, relatively thick claystone beds are
sometimes intercalated between chert beds especially
in the lower part. Just below the horizon K-80, there
is a thick claystone bed named C5-3 and the type of
the bedded chert abruptiy alters into argillaceous and
thin-bedded B-type. The B-type bedded chert
becomes siliceous and hard attributable to the A-type
bedding above horizon K-100, A-type bedded chert
again becomes argillaceous and thin-bedded B-type
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H2) and list of

radiolarians.

Legend shown

below horizon K-108. One white chert bed is inserted
just above horizon [K-40,

Section P
Section P iz juxtaposed with the upper part of
Section K beyond 10 m distance. This section is a

in Fig. 4.

complete bedded chert interval of approximately 9 m,
Mineteen samples were examined from this section
(Fig. 24). Below and above this section it is impos-
sible to collect samples owing to topographic obstrue-
tions, but a large concavity above the top of this
section is traceable and corresponds to horizons K-80
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to K-100, Section P.

The bedded chert in this section begins with A-type,
and changes periodically into B-, F-, B-, A- and F-
type. As observed in the Section K, relatively thick
claystone beds sometimes occur in the lower part of

3. Hisvikyo area
The Hisuikyo area, 25 km northeast of the Inuyama
area, is also famous for its pood expozure of Triassic
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to Jurassic chert-clastic sequences. Siliceous clays-
tene and chert units are well observable on the west
gide of the Kamiazo Bridge over a 100 m interval
(Hisuikyo section of Kido, 1982). The detailed geol.
ogy of the Hisuikyo area was recently summarized by
Mizutani and Koido (1992), In this area radiolarian
biostratigraphic studies have previously been perfor-
med by Matsuda and Isozaki (1982), Kido (1982),

Isozaki and Matsuda (1985), and Matsuoka (1986).
According to these authors, strata generally become
younger castward although some faults and foldings
exist in both the units,

I have performed preliminary field investigations
with other colleagues in this area, and only a part of
the results regarding a short section, named Section
HZ, is presented in this study. Section HZ is a contin-
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uous bedded chert interval of approximately 10 m; 36
samples were examined from this section as shown in
Fig. 25. The base and top of this section are defined
by the presence of massive F-type bedded chert and a
fault, respectively, The bedded chert is composed of
A-, F- and B-types in ascending order. The bound-

aries between over- and underlyving chert types are
marked by more argillaceous and thin chert beds
around horizons HZ-16 and HZ-22, The color of chert
beds is quite variable: green, greenish gray, bluish
gray, gray and blackish gray, but never red. Never-
theless the bedded cherts are classified into red cherts
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in Fig. 25 since some peologic evidence suggest the
secondary decolorization. The reason for this is Radiolarian zonation
mentioned in the chapter below,
Based on the stratigraphic distribution of radiclar-
ians in each section (Figs. 4, 5, 7, 8, 10-25), 20 zones
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codified by the prefix TR and JR (abbreviation of
Triassic and Jurassic Radiolaria) and numbers are
established in this study (Fig. 28).

The first ten zones discriminated are TR 0to TR 8
and JR 0. One can roughly infer the corresponding
zones using primary marker taxa even if the available
individuals are poorly preserved, because each zone
contains a dominant or characteristic taxon in the
zones as in the following:

TE 0:  Permian-type radiolarians including albaille]-
larians,
TR 1: Spicular entactinarians.

TR 2: Spine Al (defined below).

TR 3 Spine A2 (defined below),

TR 4:  The genera Muelleriforits Kozur and Tritorfss
Koeur,

TR 5 The genus Capnuichosphaera De Wever.

TR & The genus Capmodace De Wever.

TR 7: The genera Palaeosaturnalis Donofrio and
Mostler and Mesosaturnalis Kozur and Most-
ler.

TH 8 The genus Prosmesosafirnalis Korr and
Mostler.

JRO0:  Jurassic-type radiolarians.

Except for TR 0 and 1, these are further subdivided
into subunits with alphabetical suffixes such as TR
24, 2B, 2C and 2D. The suffixes are based on the first
or last appearance of particular marker taxa (Figs.
27, 28}, One can use the subdivided zonal scheme
when recovered radiolarians are well-preserved. The
definitions of 20 radiolarian zones discriminated by
this concept are given below in accordance with the
1S5C (1994).
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Zanes & Dalinitions

=l Sinarnyrian| JA OB; Bipedis horaeL-o. 2.

s HEMHBNGIRN | SR O Mitockabicprtiun Ursviars - Bipeais hortas P.- 1. Z.

Anagtian | TR B0 Hesckalcyum braviorm T-r 2

s TRAC Bkt FL-0 2

TR 8B Proemasosahimalis presdokatiad L-o &

TA 8A: Pragmasasalurnals mudfideninies L-o. 2.

Upper

TR Y. Lysemelas olbla L.-o. 2.

L TA 6A: Capnadoce - Tralafus C.-1. .

TH B8: Triafahis rotiesius - Lysemalas oibia P.o 1, T

- TR 58: Poulpus carchanns L-o. I

TR 54: Capnuchosphasra L.-o. Z.

Triassic
|
|

TR 48: Spangosarnsa damlL.- o. .

TH 44: Muailivitaris cochieata L - 0. 2
i TH 38: Veharaia elagans gr. L -o. Z.

TR A Spine A2L.-0. 7.

Middia

TR 2C: Trassocampe dowavedl-o T

TR 28: Triassocamps carenala gr. L-0, £,

TR 2A: Eplingivm nakasekol L-o. I,

Anislan
Spathian | TR 1: Parsniactinis nakaisugawaensis A 2.

E --------- TR 0 Folicucuils A. Z

Z: Lowesl-occurrence Zane;

A, 2. Azssamblage Fona; C.- r. Z.: Concurren!- rangs Zone
o
P. - r. Z: Partial- range Zone; T.- 1. £ Texon- rangs Zona.

1. TR 0 (Folficucullus-Farentactinia Assemblage
Zone)

Definition and remarks: This assemblage zone is
defined by the common occurrences of the genus
Fallicuenllus, associated with Porenfactinfa nabatsug-
mdensts Sashida group and Archeeosemaniis cris-
fanensis  Dumitrica. Unnamed entactinarians,
spumellarians and Lalentifistule (7) sp. indeL. are also
diagnostic of the zone. This zone is characterized by
low diversity of included taxa and their poor mode of
preservation.

This zone is correlative with the lower part of the
Parenlaclinia  nakalsugawaensts  assemblage (Pn
assemblage) of Sugivama (1992).

Stratotype: The lower part of Section T. The thick-
ness attains more than 10 m, but the details are not
known since the the lower limit cannot be observed.

2. TR 1 (Parenfactinia nakalsugaoaensis Assemblage
Zone)

Definition and vemarks: This assemblage zone is
characterized by the presence of diverse entactinar-
ians, nassellarians and spumellarians described by
Sugivama (1992) as members of the Pn assemblage,
such as Archacosemantis cristianensis Dumitrica,
Cryplostephanidivm  japoniceem  (Nakaseko and Ni-
shimura) group, Hozmadia ozawer Sugiyama, Par

Fig. 26, Mewly established radiolarian zonal scheme.
The time scale (Ma) after Gradstein et al.
(1995).

enfaciinia nakalsupawaensis  group, Pegoxysinis
wmizutendi  Sugivama, Psewdostvlosphaera  kozuri
Sugivama, Tetrarchiplagia stmplex Sugivama, Zevis
wiof Sugivama and £ perormatus Sugivama.  Some
Permian radiolarians may be present in this zone, but
their abundance is far less than in TR O, which is a
gignificant difference between this and the underlying
zones.

The main part of this zone iz correlative with the Pn
assemblage of Sugivama (1992), whereas the zonal
assignment of the uppermost part is not well under.
stood since the first appearance of Eplinginm nabase-
koi Kozur and Mostler was not confirmed in my
studied sections. It seems, howewver, that the first
appearance of Hozmadia gifwensis Sugivama, which is
the nominal species of the Mozmadia gifuensis assem-
blage (Hg assemblage) of Sugiyama (1992}, is slight-
ly younger than that of Eptingium nakasekoi. There-
fore, 1 tentatively regard the uppermost part of this
zone as correlative to the lowermost part of the Hg
assemblage, Further study is necessary for precise
correlation and to ascertain the top of this zone.

Stratobype: The upper part of Section T, but it is not
complete. The thickness is approximately 7 m.

3. TR 2A (Eptingium nekasekod group Lowest-oceur-
rence Zone)
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defined by the first appearance of the Triessocampe
eormnafe Bragin group. The top is defined by the first
appearance of Triassocampe dewevers (Nakaseko and
Mishimura) .

The first appearances of FPeendosivlosphaera japon-
ica (Nakaseko and Nishimura) group and Trias-
socampe  mvlerocorys Sugivama appear to coincide
with the base of the zone, This zone includes the first
occurrences  of Archaeosemanitis  plerostephanns
Dumitrica, Foremanelling sp. A, Parasepsagon
valiahilis (Makaseko and Nishimura), Penfactinorbis
?) sp. A and Stawracontinvm (7)) frispinosem (Kozur
and Mostler). The upper part of the zone is character-
ized further by the first occurrence of Heplacladus
erassispinns Dumitrica, Kozur and Mostler and Spon-
gostlicarmiger  flalices Kozur, Spine Al, Cryploshe.
phanidivm  faponicion  (Nakaseko and Nishimura)
group and Hozmadia gifuensis Sugivama also occur
throughout the zone as prominent constituents,

‘The species composition indicates that this zone is
correlative to the Trigssocamipe corenala assemblage
{Te assemblage) of Sugivama {1992),

Stratatvpe: Section D, but it lacks the lowest and
uppermost parts which are observed in Sections C, E
and M. The thickness is estimated to be more than 5
m.

5. TR 2C ( Trigssocampe deweveri Lowest-occurrence
Zone)

Definition and rvemarks: The baze of this zone is
defined by the first appearance of Triassocampe
deweveri (Nakaseko and MNishimura). The top is
defined by the first appearance of Spine A2,

The first appearance of Cryplosfephanndiom cor.
migerum Dumitrica, Penlactinocarpus mwaensis (Na-
kaseko and Nishimura) group and the genus Spongox-
yibfris Suglvama gen. nov. seem to coincide with or
occur slightly below the base of the zone, Epiingfum
manfredi Dumitrica, Hozmadia veliculate Dumitrica,
Kozur and Mostler, Hozmadia rotunda (Nakasehko
and Nishimura), Spinelriassocampe anntelata (Nakase:
ko and Nishimura) group and Tiborella forvide
(Nakaseko and Mishimura) make their first appear-
ances in this zone. Other characteristic constituents
are Spine Al, Eptingfem wakasekoi Kozur and Mostler

and the Psendostylosphaera japowica (Nakaseko and
Nishimura) group.

Stratotype: The middle part of Section L. The
thickness is approximately 25 m. This zone is also
complete in Section L.

h. TR 3A (Spine A2 Lowest-occurrence Zone)

Definilion and remarks: The base of this zone is
defined by the first appearance of Spine A2, The top
is defined by the first appearance of the Yelarain
elemans Nakaseko and Nishimura group. Most Spine
A2 defined in the following chapter may be derived
from Oertlispongns ingequeispinosis Dumitrica, Kozur
and Mostler. Therefore, this zone can be interpreted
as the "Oerflishongus ingequispinosus Lowesi-ocour-
rence Zone™,

Pentactinocarpues lelracanthus Dumitrica, Spinolrias-
socampe fumgaricn Kozor group and Yeharata cor-
nigera Sugivama sp. nov. make their first appearances
in this zone, In addition to them, Rawmigarineria
bifircate Dumitrica, Celluronta (?) conica Sugivama
sp. nov,, Hinedorcws alatus Dumitrica, Kozur and
Mostler, Ladimocaempe sp. A and Pentaclinocarpus
fetracanthius Dumitrica also ocour in this zone,

Abundant taxa include Crplostephanidinm  cor-
nigerims Dumitrica, C. japoniceon (Nakaseko and
Mishimura) group, Eptingium maenfredi Dumitrica,
FPseudostvlospheera japorica (Wakaseko and Nishimur-
a) group, Trascocampe deweveri (Nakaseko and
Nishimura) and Spinotriassocampe annulata (Nakase-
ko and Nishimura) group. The abundance of Spine
Al and species of Hozmadia decreases towards the top
of the zone, The upper part of this zone is distin
puished from the lower part by the presence of
flattened and winged spines derived from the genus
Faleispongus Dumitrica, 1982a,

Strtotype: The Section L, the thickness is approxi-
mately 4 m.

7. TR 3B ( Yeharaia elegans group Lowest-occurrence
Zone)

Definition and vemarks: The base of this zone is
derfined by the first appearance of the Yeharaiz
elegans Nakaseko and Nishimura group. The top is
defined by the first appearance of Muelleritortis coch-
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fetum (Nakaseko and Nishimura).

Abundant taxa include Spine AZ and detached
spines from Falcispongns as observed in the under-
lying zone. Ladinocape joponica (Nakaseko and
Nishimura), Twrbobiassocyrlis annulafa Kozur and
Mostler and Penlactinocarpues fusiformis Dumitrica
make their first appearances near the base of this
zone. Hosmadia koeveskallensis Kozur and Mostler
group, Stlfearmiger latus Kozur and Mostler, Trias
socampe bramsite (Kozor and Mostler), Yehoraia
mascils Sugivama sp, nov, and Y, () sp. A first occur
in this zone, The occurrence of Cryploslephanidimm
corpigerin Dumitrica, Psendosivlosthaera  japonica
(Makaseko and Nisimura) group and Triassocampe
deweveri (Nakaseko and Nishimura) are also charac-
teristic of this zone. The radiolarian assemblage from
the upper part of this zone also contains Busenga (7)
xyza sp, nov., Panispinocyrtis (?) gabiolaensis Kozur
and Mostler and Psendostylosphasra magnispinosa Yeh,
which are good zone indicators. Muellerifortis sp. cf.
M. noblis Dosztély and Trilortis nteerita (Cordey el
al.), which are apparently precursors of M. cocliletum
{Nakaseko and Nishimura) and T, krefacnsis (Kozur
and Krahl) respectively, gradually increase in abun.
dance in this zone, Strata assignable to this zone and
the overlying zone are especially rich in detached
spines of Muellerilorfis Kozur, 1988a, and Tritorfis
Kozur, 19880, and also in sponge spicules consisting of
isometric thres bars.

Stratotype: Section . The thickness is approxi-
mately 4.5 m.

8, TR 4A (Muelleritortis cochletwm Lowest-occur-
rence Zone)

Definition and remarks: The base of this zone is
defined by the first appearance of Muellerilortis coch-
letwm {Nakaseko and Nishimura). The top is defined
by the first appearance of Spongoserrula dehli Cordey
el al,

The genus Yeharaie makes its final occurrence near
the base of this zone. This horizon is well-marked by
Yeharaia compsa Sugivama sp. nov., a good indicator
whose chronologic range is very short. On the other
hand, different types of multisepmented nassellarians
such as the genus Multémonilis Yeh and indetermi-

nable species of Corum Blome first occur in this zone,
The genus Hungorosginrnalis Kozar and Mostler
appears to have evolved from Tiborella sp. A in this
zone, Other characteristic species which first occur in
this zone are Falcispongus duitricae Dosztdly, Hoz-
madia sp. A, Psendostylosphasra goestfingensis (Kozur
and Mostler) and P nazorowi (Kozur and Mostler).
Spines Bl and B2 also appear in the upper part. Inthe
lower part of the zone, Muelleritortis cocllelum (four-
spined} is much more abundant than Trifortis krefoen-
s (three-spined). Towards the top of the zone,
however, the latter becomes much more abundant,

Stratoiype: The lower part of Section B. The thick-
ness is approximately 2.5 meters, This zone is also
complete in Section K.

8. TR 4B (Spongoservwela debli Lowest-occurrence
Zone)

Definilion and remarks: The base of this zone is

defined by the first appearance of Spongoserrila dehli
Cordey et al. The top is defined by the first appear-
ance of the genus Capnichosphaera De Wever,
The first occurrence of Pracheliostanrns ingridae
(Mostler and Krainer) and Pseudostylosphaera gracilis
Kozur and Mostler seem to be coincident with or
slightly lower than the base of this zone.  Camesion
() encurbita Sugiyama sp. nov., Corum (?) delgado
Sugivama sp. nov., Praghelfoslaons levis Kozur and
Mostler, Hungarosafuwrnalis sp. A, Sarla (?) externa
Blome and Tricolocapss (2} facrima Sugivama sp. nov.
first oceur in this zone. Muellerifortis cive Sugivama
sp. nov, first occurs in the upper part, and gradually
becomes abundant.  The pepus Deflandrecyriinm
Kozur and Mostler and specimens possibly defined as
the genus feponocampe Kozur, 1984, also first oceur in
this zone. The diversity of taxa in this and the lower
part of the overlying zone is apparently low, but this
may be due to preservational bias.

Stratotype: The lower part of Section R, The thick-
ness is approximately 3 m. This zone is also complete
in Section B,

10, TR 5A (Capnuchosphaera Lowest-oocurrence
Lone)
Definition and vemarks: The base of this zone is
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defined by the first appearance of the genus Capan-
chosphaera De Wever. The top is defined by the first
appearance of Powdpns carcharus Sugivama sp. nov.

The first appearance of the genus Paleosatwrnalis
Donofrio and Moestler may be coincident with or
slightly lower than the base of this zone. The first
appearances of Lavforum (?) cariicum sp, nov. and
Triassocampe baldii Kozur also coincide with the base
of this zone, Besides thesemand diverse capnuchos-
phaerids including the Capmuchosphaere  silviensis
Blome group, C. Miassica De Wever, C. dewevert
Kozur and Mostler, characteristic taxa which first
occur in this zone include Spines D1 and D2, A»r
chaeosemantis  hithoctroifes  Sugivama sp.  nowv.,
Canesitm  lenfwm  Blome, Multimonilis  faponicus
Sugivama sp. nov., Neopvlenfonema proces Sugiyama
sp. nov., Poulpnes phasmatodes De Wever, Poulbus (7)
corenensis  Yeh, Praemesosafurnalis (7} ormifes
Sugivama sp. nov., Sarla delicala Blome, Trinlatus
longicornulus Yeh, T. priséinus Sugivama sp. nov.,
Veles vulparis Sugivama gen. ef sp. nov., Xiphothecs
karpenissionensis De Wever, and the genera Hagigs-
irum Haeckel, 1881, Heliosatwrnalis Kozur and Most-
ler, 1972, Japonisaturnalis Keozor and Mostler, 1972,
Kallerosphaera Kozur and Mostler, 1979, Paronaclla
Pessagno, 1971, and Veghicyclia Kozur and Mostler,
1972,

Stratotype: The middle to upper part of Section R,
The thickness is approximately 7 m.

1. TR 5B (Powlpus carcharus Lowest-occurrence
Zone)

Definition and remarks: The base of this zone is
defined by the first appearance of Poulpus carchars
Sugivama sp. nov. The top is defined by the first
appearance of the genus Caprodoce De Wever,

Thiz zone includes the first appearance of Ewno-
plocampe velae Sugivama gen. ef sp. nov., Kalleros-
fhaera novica Kozur and Mostler group, Paleeosatur-
nalis (7) incomplus Sugivama sp. nov., Syringocapsa
bafodes De Wever and Trialafus megacornuius Yeh,
Japonocampe nova (Yao), Powlpus piabix De Wever,
Trialatus praerobuste Sugivama sp. nov. and Xipha
nodosa Sugiyvama sp. nov, in the upper part., Besides
Spines D] and D2, Spine B3 ranging upwards from the

underlying zone becomes abundant in this zone, Spine
B4 also appears in this zone. Diverse capnuchosphaer-
ids include the Capnichosphaera colomani Blome
group, C. lea De Wever, C. Meoids De Wever, C
tricarnis De Wever and C. sagaris Sugivama sp. nov,
The oceurrences of radiolarians from the upper part
of this to the overlying zone are relatively rare owing
to preservational bias.

Stralolype: The middle part of Section €. The
thickness is approximately 5 m, This zone is also
complete in Sections G.

12. TR 6A (Capnodoce- Trinlatus Concurrent-range
Zone)

Definition and rvemarks: The base of this zone is
defined by the first appearance of Capnodoce De
Wever. The top is defined by the last appearance of
Trialatus Yeh,

Capnodoce in this zone is represented by C. anapeles
De Wever, and the C. ervslalfing Pessagno group. The
first occurrence of the latter species is later than that
of the former. Capmodoce savisa De Wever is rare.
Spine B, Cortmn regium Blome, Drevericyrtium vir.
gispinewn Sugiyama sp, nov., Sarla bransia (Kozur
and Mock) and Trigletus robustus {Nakaseko and
Nishimura), which is the last representative of the
genus, make their first appearances in the lower part
of this zone, whereas Cafmuchosphaera oma Sugiyama
sp. nov,, Sarla hadercaena (De Wever) and Xipha
pessagnoi (Nakaseko and Nishimura) first appear in
the upper part. In addition, Triassecampe propria
Blome and typical morphotype of Jfaponocampe nope
first occur in the upper part,

Stratptype: The lower to middle part of Section N.
The thickness is approximately 4.5 m.

13, TR 6B (Trislatus robustus-Lysemelos olbia
Fartial-range Zone)

Definition and remarks: The base of this zone is
defined by the disappearance of Triglatus robusfus
{MNakaseko and Nishimura), The top is defined by the
first appearance of Lysemeles olbiz Sugiyama gen. ef
sp. nov. This zone represents a part of the entire
range of Caprodoce,

Capmodoce saisa De Wever and the Capunodoce
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ervslalling group are abundant in this zone, whereas C,
anapefes De Wever is fairly rare. Besides these taxa
the lower part of the zone is characterized by the
common ocuurence of Japonocampe nova (Yao),
Kahlevosphaera sp. 1), Poulpus piabyr De Wever, Sarla
hadrecaena (De Wever) and Syringocapse batodes De
Wever.  Pentactinocapies sevalicies Kozur and Mostler,
Sarla prigloensis Psessagno group and Xiphosphaera
fistulata Carter first occur in this zone., The most
distinctive feature is the sirong diversification of
saturnalids, especially Palecosaturnalis Donofrio and
Mostler and Peewdoheliodisens Kozur and Mostler, in
the upper part. These include Paleeosahonalis dotéi
Blome, P harrisonensis Blome, P, levgus Blome and
the Pseudoheliodiscres finchi Pessagno group. These
features are well observed in the radiolarian assem-
blage from Section N.

Stratotype: The upper part of Section N. The thick-
ness is approximately 5.5 m.

4. TR 7 (Lysemelas olbia Lowest-occurrence Zone)

Definition and remarks: The base of this zone s
defined by the first appearance of Lysemelas olbia
Sugivama gen, e sp. nov. The top is defined by the
first appearance of Praemesosalurnalis mullidentatus
(Kozur and Mostler) group.

The first appearances of Bipedis dwrus Sugiyama
sp. nov., Dumitriceella () parsa Sugiyama sp. nov.
and Mesosatrnalis artus (Donofrio and Mostler) are
approximately synchronous with that of Lysemelas
ofbia Sugivama gen. ef sp. nov. Neopaslinella sevaticus
Kozur and Mostler, Prachecasalurnalis tenwispinosus
(Donofrio and Mostler) and Mesosatwrnalis oclospivis
sp. nov, appear first in the lower part. Peewdoheliodis-
cs hefsseli {Kozur and Mostler) group and P heangi
Yeh group become abundant in the upper part.
Moreover, Archacosemantis gigas Sugiyvama sp. nov,,
A. globus Sugivama sp. nov., Livarella densiporata
Kozur and Mostler and L. valida Yoshida group make
their first appearances in the upper part. In general,
the genera Mesosafurnalis Kozor and Mostler and
Psendoheliodisens Korur and Mostler occur abundant-
Iy in the lower and upper part, respectively, Species
of Capnodoce De Wever and Japenocampe nova (Yao)
disappear in this zone.

Strafoiype: Section H (the middle to upper part of
Subsection H1). The thickness is approximately 3.2
m. This zone is also complete in Sections K and HZ.

15. TR 8A (Praemesosaturnalis mullidenlatus group
Lowest-occurrence Zone)

Definition and vemarks: The base of this zone is
defined by the first appearance of the Praemesosatur-
nalis mullideniatus (Kozur and Mostler) group. The
top is defined by the first appearance of
FPraemesosatirnalis psewdokaliferi Sugivama sp. nov.

The first appearance of the Praemesosalirnalis
ritgosus Yeh group is approximately synchronous with
the base of this zone; the first appearance of the P
fretlongitangensis Yang and Mizutani group seems to
be slightly higher. Other Praemesosalwrnalis species
which first appear in this zone are P. bifidus (Kozur
and Mostler), P. decilobam (Carter) and P gracilis
[Kozur and Moster). The lower part is characterized
by the first occurrences of Skirts A, B and C, Ayr-
fomins elizabethae Sugivama gen. el sp. nov., Bipedis
sp. aff. B acrostvlus Bragin, Blomella megasphaera
Sugiyama sp. nov., Braginells rudis (Bragin) and
Sarla velwsta Pessagno. P mullidentatus (Kozur and
Mostler) group rapidly decrease in abundance in the
middle of this zone. In contrast, Bipedis acrostyls
Bragin, Capnuchosphacra neosagaris Sugiyama  sp.
nov, and Haeckelicyrlinm leven Sugivama sp. now,
become abundant. The upper part is characterized by
the first occurrences of Befraccium deweveri Pessagno
and Blome and Drevericyrifim ihacantinon sp. nov.,
Jacus sp. aff. [ fsa and Anmedopoudees sp. B are also
diagnostic for the upper part.

Stratotype: Section H (the lower to middle part of
Subsection H3), The thickness is approximately § m.

16. TR 8B (Proemesosalurnalis psendokahleri Lowest-
occurrence Zone)

Definition and vemarks: The base of this zone is
defined by the first appearance of Proemesosaturnalis
pseudokahleri Sugivama sp. nov. The top is defined by
the first appearance of Skirt F.

The first appearances of Skirt D, Cirfiduma aster-
ofdes Carter, Pavonaella (7) sp. A and Veghia sp. A are
synchronous with the base of the zone. Skirt F,
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Haeckelicyrtivm  lakemurai Yeh  and  Cheng  and
Globolaxtorum huellae (Yeh and Cheng) first oceur in
the upper part. Annulopolpus sp. B, Jacus sp. aff, [,
sz, Telvaporobrachio composite Carter and rare indi-
viduals of Hagiestram sp. A, which range from the
upper part of the underlying zone, also occur. This
gone is characterized by diverse Praemesosafurnalis
species and abundant Skirts B and C in the entire
interval, and species of Bebraccizm Pessagno and
Livarella Kozur and Mostler gradually increase in
abundance stratipraphically upward. Areeen-
semantis species ranging from the Lower Triassic
dizappear in this zone.

Stratotype: Section H (the middle part of Subsection
H2). The thickness is approximately 5 m.

17. TR 8C (Skirt F Lowest-occurrence Zone)

Definition and remarks: The base of this zone is
defined by the first ocourrence of Skirt F. The top is
defined by the first appearance of Haeckelicyrifum
breviora Sugivama sp. nov,

The first appearance of Skirt E is synchronous with
the base of the zone. Canopfim rhaeticum Kozur and
Mostler group make its first appearance in the lower
part of this zone. The upper part is comprised of the
first appearances of Skirt G, Belraccium chengi Yeh,
Direyevicyrtinm dvispinosum (Carter), Haeckelicyriium
karcharos Carter, Paronaella pacofiensis Carter and
Risella Hedpensis Carter. The genus Panfanellfiem
Pessagno represented by P.sp. aff. P. fosteri Pessagno
and Blome and P, sp. cf. newkivense Carter also first
occur in the upper part. Befraccium deweveri Pes-
sagno and Blome, Bipedfs acrostwles Bragin, Hagias-
trum (7)) pacificum Sugivama sp. nov., Drepericyrtiton
(#) carterae (Yeh and Cheng) and the Livarella valida
Yoshida group with long and markedly curved arms
exhibit acme in the lower part of this zone, and they
as well as Praemesosalurnalis species rapidly decrease
in abundance in the upper part.

The upper part of this zone is separable in future
based on the first appearances of Skirt H, and the
genus Orbiculiforma Pessagno, etc.

Stratolvpe: The middle to upper part of Section K.
The thickness is approximately 7.5 m.

18. TR 8D (HMaeckelicyriium breviore Taxon-range
Zone)

Definition and remarks: This zone is defined by the
entire stratigraphic range of Haeckelicyrtium breviora
Sp. NOV.

Characteristic taxa which first appear in this zone
are Skirt H, Pentaspongodizsens (7)) dihesacanifins
Carter, Pavatviassogstrum sp. cf. P crassiem Carter and
Peeudacanthocirens pseredosimpler: Kozur and Mostler
as well as the nominal species. The first appearance
of Spine E and Pareibrachiale vapd Sugiyvama gen. el
sp. nov. is slightly below the base of the zone, Others
ranging from the underlying zones are Skirts B and G,
Betvacciwm  chengi Yeh, Bipedic acrosivhes Bragin,
Canoptum rhaeticem Kozur and Mostler group, Cir
liduma asteroides Carter, Drevericyrtinm ithacantinem
Sugivama sp. nov., Sguiwabolella (7)  irispinosum
Carter, Livarelle valida Yoshida group, Risella Nedoen-
sis Carter. Except for the Canoplum vhaelicion group
and Cirtidhuma asteroides all other species disappear in
the upper part. This zone contains a low-diversity
radiolarian assemblage, for example saturnalids are
represented only by poorly preserved individuals
assignable to Psendacanthocivows Kozur and Mostler
in the upper part. This is mainly due to preservational
bias, but it is also seems to be possible that most
Triassic-type radiolarians disappear in thiz zone,

Stralofype: The upper part of Section K. The thick-
ness is approximately 2 m, but in Section P it attaing
more than 3 m.

19. JR OA {Haeckelicyrtivm breviora-Bipedis horige
Partial-range Zone)

Definifion and remarks: The base of this zone is
defined by the last appearance of Haeckelicyriizm
breviora Sugivama sp. nov. The top is defined by the
first appearance of Bipedfs horige Sugivama sp. nov,
This zone represents the upper range of the Canoplum
rhaeticiom Kozur and Moster group.

This zone is characterized by the first appearances
of the Jurassic-type multisegmented nassellarians
such as fvolfrs Pessagno and Whalen. Characteristic
taxa include Hipedis sp, aff. B. horize Sugiyama sp.
nov., Canaffum rhaeficion Kozur and Mostler group,
Civtiduma  asteroides Carter, [Nctvomitrella sp, C,
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Gongansium sp. aff. & gomgvloideron Kishida and
Hisada, Prratriassoastram sp. cf. P erassiem Carter,
Penlaspongodiscus (7)) dikexacanthus  Carter,
Pseulacanthocivows psendosimplex. Kozur and Moster
and P, sp. B. In addition, Orbiceliforma sp. aff, O,
trisping Yeh and Penlanelliuom sp,. aff. P klvense
Pessapno and Blome, Psewdoheliodisens vobustspins
Kozur and Mostler and indeterminable species of
Parahsuwm Yao first occur in the upper part of this
zome. Saturnalids such as the genera Paleeosaturnalis
and Peewdoheliodisens become abundant again in this
Zone,

Stratotvpe: The upper part of Section K, The thick-
ness is approximately 1.5 n

20, IR OB (Bipedis hovige Lowest-occurrence Zone)

Definition and remarks: The base of this zone is
defined by the first appearance of Bipedis hoviae sp.
nov. The top is defined by the first appearance of
Parahsieem simpluom Yao.

The first appearances of Farcus sp. A, Syringocapsa
colifprme Hori, 5. sp. A and Xenorum sp. A are
coincident with the nominal species. Kabroma sp, cf.
K. bicorne De Wever and Syringocapsa (7) sp. B make
their first appearances in the upper part. Abundant
species such as Droliis enrastaticns Kozur and Mostler
and Dictvomitrella sp. C and Pantanellivm sp. aff, F,
kiwense in this zone are in common with those of the
underlyving zone.

Stratotype: The upper part of Section K. The thick-
ness is approximately 2 m.

Correlation between new and previously established
zonal schemes

1. Domestic correlation

After Nakaseko and Nishimura's (1979) pioneeer
work, many Japanese investigators have studied
Triassic radiolarians in order to determine the age of
siliceous claystone and bedded cherts units which
ocour in the Mino and Chichibu Terranes. In the
1980's many workers independently proposed Triassic
radiolarian assemblages or zones, and Yao (1990)
presented correlation tables of their results. Later,
Sugiyama (1992) and Sashida e af. (1993) newly
discriminated characteristic assembalges ranging in

age from early to late Triassic. This chapter presents
comparisons of zonal schemes proposed by this study
and Yao (1982), Kishida and Sugano (1982}, lgo and
Nishimura (1984}, Kishida and Hisada (1986}, Sato el
al. (1986), Yoshida (1986) and Sashida ef af. (1993).
The results are shown in Fig. 29 correlated with
conodont zones propozed by Keike (1981). For the
correlation with Sugivama (1992) refer the zonal
definition chapter above,

{1) Correlation with Yao (1982)

Yao (1982} reexamined the results of Yao ¢f al.
(1980) and established three assemblage-zones in the
Inuyama area as follows: Triassocanipe deweveri, T.
nota and Canoptrem Iriessicim assemblages in chrono.
logical order.

The oldest Trassocampe deweveri assemblage s
roughly correlative with TR 2C to the lower part of
TR 4A based on the stratigraphic range of the
nominal species.  Moreover, Yao (1982) listed
Pentactinocarpus fusifornes, Poulpus aff. cwrvispinus
{ Hozmadia koeceshaensis group herein), Trassocampe
() annuloie (Spinolriassocampe annulale group here-
in), T, (M japonica {Ladinocompe japonica herein),
Yeharata elegans as characteristic species of the
assemblage. Most these taxa range from TR 3A to
3B. In contrast, Yao (1982) did not refer to the
occurrence of Muelleritortis cochiete which is exclu-
sively abundant in TR 4A. Therefore, the main part
of the Trassocampe deweveri assemblage is consid-
ered to be restricted to TR 3A and 3B,

The Triassocampe nova assembalge is correlative to
the upper part of TR 5A to the lower part of TR 7
hased on the stratigraphic range of the nominal
species (faponocanpe nowg herein), This is supppart-
ed by the presence of Capnodoce sarisa, abundant in
the lower part of TR 7, and Proemesosatuwrnalis (?)
ormites, restricted in occurrence from the upper part
of TR 5A to the lower part of TR 5B, in the assem-
blags.

The voungest Canoplem frinssiciom assemblage is
roughly correlative to TR 8C to JR 0B based on the
stratigraphic range of the nominal species (Canopliom
rhaeticeen group herein). However, the precise lower
limit of this assemblage is difficult to estimate
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Fig. 29. Correfation of Triassic radiolarian zones and assemblages and conodont zone in Japan,

because the identification of Canopliom in many cases
remains problematic owing to the preservation of
available individuals. In addition, the split taxonomy
by previous investigators, as indicated by Hori (1990),
camplicates the issue. Some of the characteristic
species shown in Yao (1982) are abundant also in the
underlying TR 8B. Consequently, it seems reasonable
to consider that the Canplum trfgssicem assemblage 15
correlative with TR 8B to JR 0B,
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{2) Correlation with Igo and Nishimura (1984)

Igo and Nishimura (1984) discriminated two Trias-
sic asemblage-zones in the bedded cherts in the Kuzuu
area, Tochigi Prefecture. They were named Cap-
nodoce anapeles-Caprodoce sarisa and Canoptum. trias-
sicim assemblage-zones in chronologic order.

The Capmodoce anapeles-Capnodoce sarfsa assem-
blage-zone is correlative with TR 64 to 7 based on
the range of Capnodoce. Moreover, judging from the
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presence of Trigssocampe nove (Japonocampe nova
herein} and capnuchosphaerids in this assemblage-
zone, the upper limit may be restricted to the lower
part of TR 7.

The definition of the Canaplem friassicion assem-
blage zone of Ipo and Mushimura (1984) corresponds
to that of Yao {1982), thus it is correlative with TR
EB to JR OB as discussed above,

(3} Correlation with Sato ef «f (1986)

Sato ef al. (1986) proposed six Triassic interval-
and range-zones in the Southern Chichibu Terrane,
Kumamoto and Ooita Prefectures, Kyushu, They were
named as follows: Unnamed, Archacospongoprinsm
compachom, Emiluvia?  cocllela, Capnuchosphaera
trigssice, Capnodoce and Befraceinm dewerveri zones in
ascending order.

The lowest Unnamed zone is correlative to TR 1 to
2A based on the presence of Nassellarvia 1 (= Hopz-
wmadia  ezmwai Sugiyama).  Sato o el (1986)
mentioned that Eplingiem manfredi ocowrs in this
zone, but these individuals may belong to E. nakasekor.
The occurrence of Follfewcullns was not reported by
Sato ef af, (1986), and the lithology of the zone is
referred to as muddy chert, which corresponds to
black bedded cherts developed near the base of the
bedded chert lithologic unit. Therefore their Un-
named zone does not include TR 0.

The Archacospongoprionum compacium zone is cor-
refative with TR 2B to TR 3B based on the range of
the nominal species and the absence of Emifeeia?
cochifeta (Muclleritortis cochiefun herein).  Mueller-
itortis cochlehem is very abundnt above the TR 3B/dB
boundary even in poorly preserved materials, there-
fore its absence can safely restrict the age of
examined samples.

The Capnuchosphasra Irigssica zone is correlative
with TE 5A to 5B based on the range of the nominal
gpecies, and the absence of Capnodoce.

The Caphodoce zone is correlative with TR 6A to 7
based on the genus range.

The Befraceinwm deweveri zone is correlative with
the upper part of TR 8A to the lower part of TR 8C
based on the range of the nominal species.

{4) Correlation with Kishida and Sugano (1982) and
Kishida and Hisada (1986)

Kishida and Sugano (1932) established five Triassic
assemblage-zones in the Sakawa area, Shikoku,
belonging to the Southern Chichibu Terrane;
Emilupia? cochleatn, Epiinginm  manfredi (2), Cap-
nodoce anapeles, Spongosaturnalts mullidentatus, and
Pantanellinm sp. B - Gorgansivm sp. A Zones in
ascending order. Kishida and Hisada (1986) di-
seriminated three assemblages in the Kanto Moun-
tains underlain also by the Southern Chichibu Ter.
rane: these are the Eplinginm manfieds (7), Capnodoce
anapetes  and  Palpeosaturnalis multidentafus assem-
blages in chronologic order. Their definitions follow
Kishida and Sugano {1982},

The Emiluvia ? coclileata Zone is correlative with
TR 4A to 4B based on the range of the nominal
species (Muellerifortis cochleta herein).

The Eptingiien manfredi (7) Zone (assemblage in
Kishida and Hisada, 1986) is correlative to TR 2C to
A8 based on the range of the nominal species and the
absence of Muellerifortis cochlela. It is apparent that
this and the preceding zones were criginally recog-
nized upside down,

The Capnodoce anapeles Fone {(assemblage in Ki-
shida and Hisada, 1986) is subdivided into the lower
Capniodoce venusta and the upper Cofmodoce s.5.-
Palacosaturnalis 5.5 Subzones. The former subzone is
correlative with TE 6A to the lower part of TR 6B
since pocurrences of saturnalids are rare, whereas the
latter part is correlative with the upper part of TR 6B
to TR 7 based on the abundance of saturnalids and the
upper limit of Capnodoce.

The Spongosaturnalis mulltidentatus Zone
{ Palacosatwrnalis multideniahs assemblage in Kishida
and Hisada, 1986) is subdivided into the Canapfrm afi.
frigssicrons and Canoplien Itbricum  Subassemblages
by Kishida and Hisada (1986). The former subassem:
blage is correlative with TR 8b to the lower part of
TR 8C because of the common occurrences of
Canoptwm and the absence of Orbiculiforna, whereas
the latter with the upper part of TR 8C to TR 8D
based on the common eccurrences of Orbicudiforma
and Squirabolells (Drevericyrtiom and Haeckelicyrtinem
herein, the specimen shown in their PL 1, fig. 9 is H
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freviora sp. nov.),

{5) Correlation with Yoshida (1986)

Yoshida (1986) established six Triassic interval
#ones in the Kagamihara section located approximate-
Iy 4 km west of Mt. Kinkazan. These are the Cafin-
chosphaera, Capnodoce, Acanthocircus-Psendohelipdis.
cus, Betraccinm  dewevert, Livarella-Canoplwm  and
Justivm cf. novee Zones in ascending order. The
Acanthocircus- Psendoheliodisens  and  Livareile-
Canoplunt Zones are further subdivided inte the
Acanthociveus, Psewdoheliodiscns, Livarella  and
Canafium Subzones.

The Capnuchosphaera Zong is fairly correlative with
TR 5A and 5B baszed on the presence of Capmuchos-
phiera without Capnodoce.

The Capnodoce Zone is also correlative with TR 6A
to most of TR 7 because Cafmodoce disappears in the
uppermost part of TR 7.

The Acanthocireus-Psendoheliodisens Zone is correl-
ative with the uppermost part of TR 7 to the lower
part of TR 8A based on the component species includ-
ing Acanthocircis  heisseli  (Kozur and  Mostler)
( Praemesosaturnalis mullidenfatus group herein), A,
converfus (Kozur and Mostler) (Proemesosaliornalis
vugosus group herein) and Nassellaria A (Dwmitricael-
fa () perea sp. nov. herein),

The Betraccion deweveri Zone is correlative with
the upper part of TR 84 to the lower part of TR 8C
based on the range of the nominal species.

The Livarella-Canoplim Zone is correlative with
the upper part of TR 8C and 8D based on the presence
of abundant and diverse Canoplum, Dreyericyrtiiom (7)
and Livarella species.

The last fustiion of, novwm Zone is correlative to JR
0A to 0B bacause of the presence of fustivm cf. novim
{Gorgansinm sp. aff, G gongyloidenom herein),

{6} Correlation with Sashida ef af. (1993)

Sashida o ol (1993) discriminated five Triassic
radiolarian assemblages from bedded cherts in the
Kiso Mountains, eastern part of the Mino Terrane.
They are the Freudosivlosphaera japonica, Pseudostylos-
phaere  helicata, Civplosteplaniclivm sp., Capmuchos-
plizera sp. and Belfraccium sp, Assemblages in chrono-

logical order,

The Psendostviosphacra  faponica  Assemblage is
roughly correlative to TR 2C to 4A based on the
characteristic species such as Fpifnginm  manfredi,
Emilnvia? cochiete | Muelleritortis cochlealn herein)
and Triassocampe deweveri,

The Pseudostvlosphaera helicala Assemblage is prob-
ably correlative with the lower part of TR 4A based
on the included species such as Ewiluvia? cocllfela
{ Muelferitortis cochlefrm herein), Peendosivlosphaera
helficata P goestlingensis herein) and Triassocampe
deweper.

The Cryplosfeplianidium sp. Assemblage is possibly
correlative with the upper part of TR 3A and the
lower part of TR 4A based on characteristic species
including Ewifnvia? cockletn { Muelleritortis cochletum
herein), Hozmadie rolunda and Yeharata elegans,
However, there are discrepancies in my resulis
because they reported the co-ocourrence of Trialafus
longicornutus in their sample KR-11, which never
occurs below TR 5A.

The Capruchosphaera sp. Assemblage is correlative
with a part of TR 5A to 5B, but the details are
unconclusive due to the poor characteristic species.

The Befraccium sp. Assemblage is correlative to a
part of TR 84 to 8C, but the details are also uncertain
owing to the poor characteristic species,

2. International correlation

The age of radiolarian zones and assemblages
proposed in foreign countries are in many cases
controlled by other index fossils such as conodonts
and ammonoids, Therefore, internal correlation is
very important to determine the ages of the TR zones,
The result of comparison to the following nine studies
are shown in Fig. 30,

{1) Correlation with Pessagno ef al. (1979)
Pessagno ef af. (1579) discriminated two radiolar-
ians zones in the Upper Triassic San Hipdlite Forma-
tion, Baja California. They are named the Caprodoce
and Peslanelliim silberling Zones in ascending order,
The Capnodoce Zone, defined by the entire range of
the genus, is considered to be correlative with TR 6A
to the lower part of TR 68, whereas the Pandanellium
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silberlingi Zone with the upper part of TE 6B or
younger zone, although Capnodoce ranges from the
base of TR 6A to the upper part of TR 7. It is based
on that the characteristic species of the Panfanellfum
silberlingi Zone includes Psewdoheliodiscus finchi and
Sarla prieloensis which first occur in the upper part of
TR &b,

(2} Correlation with Blome (1984)

Blome (1984) subdivided the Capnodoce Zone into
Justivm nowviem, Xipha shiala and Leliwm  patcim
Subzones and subdivided the Befraccium Zone into the
Pantanellivon  sitberiingi and  Befraccitim  detwepert
Subzones based on the Upper Triassic radiolarians
from eastern Oregon (Rail Cabin Mudstone), Baja
California (San Hipélito Formation) and Queen Char-
lotte Islands ("middle member™ of the Kunga Forma-
Lion).

The fustiwm novwm Subzone of the lower Cap
nodoce Zone is defined by the first occurrence of
Capmodoce and the last occurrence of fustion, so that
the base is correlative with that of TR 6A, In con-
trast, the top horizon is not well correlative with the
TR zones because the occurrence of fusfim was not
confirmed in my studied sections.

The Xipha striafe Subzone of the middle Caprodoce
Zone was originally defined by the first appearance of
the wenus Xiphe and the last appearance of
Psendosaturniforma minmda Blome, Lativm mmdum
Blome (faponocompe nova herein) and X, pessaonoid,
However indeterminable species of Xipha first appear
as early as TR 5A, and Xiphe sodosa sp. nov. is
common in the lower part of TR 6A. Therefore
Blome's (1984} zonal definition is not consistent with
true stratigraphic distribution of taxa. Bul the base
of the Xipha strigle Subzone is inferred to be within
the upper part of the TR 6A since Xipha pessagnoi,
which seems to be phylogenetically very close to X
siriale Blome, appears in the upper part of TR GA.
This means that the underlying fusfiiem momen Sub-
zone is restricted to the lower part of the TR 6A. The
top horizon of the Subzone is correlative with the
middle part of TR 7 where Lalfion mbndum
{Ulapanocampe siome herein) disappears.

The Latinm pawcwm Subzone of the upper Cap-

nodoce Zone is almost correlative with the upper part
of TR 7 because the top of the subzone is defined by
the lazt occorrence of Capnodoce,

The base of the Powtanellivm sitherling Subzone of
the lower Hetracchom Fone is correlative with the
uppermost part of TR 7 where indeterminable species
of Betraceinm first occur. The top is probably correla-
tive with the wpper part of TR 8A above which
Betracciwm deweveri, the nominal species of the over-
lying subzone, occurs as a common constituent species
of the radiolarian assemblage.

The base of the Betraccivm dewereri Subzone of the
upper Betraccivm Zone is correlative with a horizon
immediately above the top of the underlying subzone,
The top is probably corvelative with the lower part of
TR 8C in which Befraccinm deweveri disappears.

{3) Correlation with Yeh (1989)

Yeh (1989} discriminated the following four
radiolarian assemblages, which range in age from
Ladinian () to Norian/Hettangian, in the Fields
Creek Formation, east-central Oregon: Cortem fur
vugs, Powlpus  karnicws, Psewdostvlosphaera
magnispinose and Orbiceliforma sp. A Assemblages,

The Corum parpwem  Assemblage includes Cap-
nodoce and Capnuchosphasra species, fustiom novan,
Kahlerosphaera spp., Syringocapsa turgida Blome (S
batodes herein) and Xipha pessagnod as characteristic
species along with the nominal species. This compoasi-
tion indicates that the assemblage is correlative with
TR 6A to B, probably restricted to an interval near
the houndary between TR 6A and 65.

The Powlpus karnicus Assemblage containg Caprse-
chosphaera diagnostic of TR 5A and 5B. Maoreover, it
includes Xiphotheca fonga (X, barpenissionensis here.
in) and Trigssocyrfiem (?) sp. A which is similar to
Enoplocampe yehae gen. el sp. nov, They characterize
the upper part of TR 5A to the entire TR 5E.
Therefore the assemblage is almost correlative with
the upper part of TR 5A to 5B. This assemblage is
obvicusly older than the preceding assemblage.

The Psewdostvlosphaera magnispinosa  Assemblage
inclodes Parasepsagon variabilis, Triassocampe sp. A
(T. eampenslis herein) and Yeharaia elegans as well
as the nominal species Psewdosiylosphaera
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Fig. 30. International correlation of Triassic radiolarian zones and assemblages.
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magnispinosz.  Although they do not co-oceur in the
studied section, the Pseudostylosphaers magnishinosa
Assemblage is correlative with near the boundary
between TR 3A and 3B based on co-occurrences of
such characteristic species.

The Orbiculiforma sp. A Assemblage is difficult to
be correlated with other biostratigraphic scheme.
However, its characteristic constituent Spumellacia
gen. and sp. indet, C is very similar to Paralrizssoas-
trum crassum that is characteristic of the upper
Rhaetian according to Carter (1993). In the section K,
FParatriassoastriom sp. cf. P. erassum also occurs in TR
8D and JR DA (samples K-71 and K-84). Consequent-
Iv, it seems that the assemblage is tentatively correla-
tive with TR 8D to JR 0A.

(4) Correlation with Cheng (1939) and Yeh (1990)

Cheng (1989) and Yeh (1990) studied Permian and
Triassic radiolarians from bedded cherts in the
Busuanga Islands, Philippines. For the Triassic,
Cheng (1989) recognized the Psendosiviosphaera japon-
fea, Peendoheliodiscns sp. F, and Bebraccium deweveri
Assemblages and Yeh (1990) also discriminated the
Buswanga chengi, Trialains megacovnulus and Livavel-
fa sp. A Assemblages.

The Peeudosiviosphaera japonica Assemblage of
Cheng (1989}, characterized by the occurrence of
Cryplostephanidivm sp. A (C. japonicwm group here-
in), Archacosemantis sp. A (A, cristianeisis herein),
Stlivarmiger sp. A (Spongasilicarnuger flalicus herein)
and Triassocanpe deweveri together with the nominal
species, is correlative with TR 2C to 3A,

The Psendoheliodiscus sp. F Assemblage of Cheng
(1989} consisting of Capnodoce, Capnuchosphaera and
various saturnalids is correlative with TR 6B to the
lower part of TR 8A.

The Betraccium deweveri Assemblage of Cheng
(1989) is correlative with the upper part of TR 8A to
the lower part of TR 8D based on the cccurrence of
Betraccivom deweveri, Nassellaria gen. and sp. indet. A
{ Drevericyrtinm tthacanthem herein) and Nassellaria
gen. and sp. indet. F which is similar to Drevericyriitom
trisbinosiem.

The Buswanga chengi Assemblage of Yeh {1990) is
correlative with TR 2C to 3A because the assemblage

comprises Epiinginnm  manfredi, Peendosivlosphacra
Japonica, Triassocampe annulata (Spinotriassocampe
annulata group herein) and Trigssocampe dewevert,
but lacks Yeharais, Ladinocampe and Muelleritoriis
SPECies,

The Trialatus mesacornutus Assemblage is fairly
correlative with TR 5B because the nominal species
has a short range restricted to TR 5B,

The Livarellz sp. A Assemblage, characterized by
diverse saturnalids associated with Befraccivon ma-
clearni, Livavella sp. A (Livarella valida group herein)
and Capnedoce species, is probably correlative with
TR 8A since the assemblage contains Psendohelindis-
ens sp. afl. P mullidentatus | Praemesosaturnalis
multidentatus group herein), Psendohelfodiscus rugosus
{ Praemesosalurnalis vugosws group herein), although
Capmodoce disappears within TR 7 in the studied
sections,

(5) Correlation with Bragin (1991}

Bragin (1991) studied Triassic radiolarians from
siliceous claystone and bedded chert units in Sikhote-
Alyn, Sakhalin and the Koryak Upland, and estab-
lished seven zones from the Lower Triassic to the
Triassic/Jurassic boundary. They are the "Siplos-
phaera” fragilis, Hozmadia, Triassocampe diordinis,
Triassocampe deweveri, Sarla dispivalis, Triassocampe
nove and Canepium  triassicems Zones in ascending
order,

The lower part of the “Sihlosphaera’” fragifis Zone is
correlative with TE 0 based on the presence of
Follictecullis excelsior (F. scholasticus herein), where
as the upper part is tentatively correlative with TR 1.
Since the nominal species somewhat resembles
FPsendostylosphacra sp. A that first occurs in TR 2A,
the top of “Stvlosphaera” fragilis Zone may be near the
boundary between TR 1 and TR 2A. However, such
a form having two bladed spines has not been obtained
from TR 0 and TR 1, thus the zone may not range
down to the main part of TR 1,

The Hozmedia Zone is correlative with the lower
part of TH 2A based on the stratigraphic position of
the overlying zone,

The Triagssocampe diordinis Zone is correlative with
the upper part of TR 2A to TR 2B because of the
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presence of “Stlesphacra’  compacta  (Psendosiylos-
fhera japenice group herein) and “S.° shinwdosz
{ Hindeosphaern spinnlosa herein) and the absence of
Trinssocampe dewevert,

The Triassocanpe deweveri Zone is correlative with
TR 2C to 3B since Pentfacifnocaprus fusiformis and
Yeharaie elegans occur in the zone

The bottom of the Sarfa dispiralis Zone, the nominal
species is referred to as Trifortis krefaensis herein,
corresponds to that of TR 4A, and is subdivided into
the lower Yebarats elegans and upper Plaferinon
cochlpatwom Subzones, The Yeharaie elegans Subzone
is correlative with the lower part of TR 4A based on
the upper limit of the nominal species. The Plafker-
iem cochlefens Subzone, the nominal species is refer-
red to as Muelferitorlis cocllela herein, is correlative
with the middle part of TR 4A to 4B based on the
range of the nominal species.

The Trigssocampe move Zone Is subdivided into
lower Capnuchosphaera lea Subzone and upper Cap.
nodoce antigia Subzone, The former is correlative
with TR 5B to the lower part of TR 6A based on the
range of the nominal species. The latter is correla-
tive with the upper part of TR 6A to TR 7 based on
the range of Capnodoce,

The Canaptum {riessicion Zone is subdivided into
the lower Betraccium deweveri and upper Liverella
gifigensis Subzones. The former is correlative with the
upper part of TR 8A to the lower part of TR BC,
whereas the latter is correlative with the upper part of
TR 8C to TR 8D, based on the range of the nominal
species.

(6) Correlation with Yeh (1992)

Yeh (1992) recognized the Bebraccium deweveri and
Livarelle longus Assemblages in bedded cherts of
Uson Island, Philippines.

The Befraccimn dovevert Assemblage characterized
by various Betracciiom species is correlative with TR
BA to AC. In more detail, Yeh's (1992) samples Uson
03, 04, X and 310 containing Befraccium chengi, Nas.
sellaria indet. gen. C. sp. A (Dreyericyrtiom ilacanth-
wrm sp, nov, herein) and MNassellaria indet. gen. C. sp,
B which is similar to . {frighinosum are correllative
with the upper part of TR 8B to the lower part of TR

8C. The sample Uson 334 appears to be older than the
others because it viells Psendoheliodisons sp. aff, F.
multidentatus  (Praemesozaivrnalis  mulliidentalus
group herein) and Nassellaria indet. gen. A sp. A
which is similar to Bipedis derns sp. nov, or Bipeds sp.
aff. B. acrostyles rather than B, acrostylus (= Nassel-
laria indet. gen, B sp. A in her study).

The Livarella longus Assemblage characterized by
diverse Livavelle and lacking Betvaccium is probably
correlative with the middle to upper part of TR 8C,
since Betraccium decreases in abundance above the
lower part of TR 8C and also Linarella in TR 8D,

{7} Correlation with Carter (1993)

Carter (1993) examined the Rhaetian radiolarian
hiostratigraphy of the Queen Charlotte Islands using
Unitary Association method (Guex, 1977 Guex and
Davaud, 1984), She discriminated Assemblage 1,
Assemblage 2 that is subdivisible into Subassemblages
2a, 2b, 2c and 2d, and Assemblage 3, and proposed two
zones above the Norian Belraccivm deweveri Zone;
namely Proparvicingnla monilifoomis and Globolaxtor-
s fozeri Zones in ascending order.

The base of the Propaveicingula moniliformis Zone
containing members of Assemblages | and 2 is correl-
ative with the middle part of TR 8C where Befraceiiom
dewreveri disappears.

Since in my available individuals there are only
several species in common with Carter's (1993) listed
species, it is unfortunately impossible to make a fur-
ther detailed correlation. However, Risella Hedoensis,
which is characteristic of the upper part of TR 8C and
vounger zones, first occur in the Subazsemblage 2C
and Syuinabolelly sp. D (Hacckelicyrtiom breviora sp.
nov, herein}, the nominal species of TR 8D, is included
in the Assemblage 3.  Therefore, the boundary
between the Propervicingula  moniliformis  and
(rlpbolaxtorum tozeri Zones may correspond to a hori.
zon near the boundary between TR 8C and 8D, Carter
(1993} mentioned that Bipedis acrosiylus, Liverella
palids, ete. persist throughout the Globolaxtorm
tozeri Zone, The top of the zone is thus stratigra-
phically below the base of JR DA.

(8) Correlation with Kozur and Mostler (1994)
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Kozur and Mostler (19%) investigated several sec-
tions in Hungary, Italy and Austria with additional
samples from other countries, and established the
following zones: Pargsepsagon robustus, Telraspinocyr-
bs laewis, Spomgosiicarmiger ilalicws, Ladinocampe
multiperforata, Mullerilortis  coclifeata, Tritariis
Eretaenses, Telraporobrachio haeckeli, Nakasekoellus
inkensis, Capnodoce ruesti, and Livarella densiporata
zones in ascending order. The Spongosifcarmiger
italices Zone is further subdivided into the Spon-
gosficarmiger  flaffcws  dransilus,  Oerilispongus
primitives, and Oerilispongus  inaequishinosus Sub.
wones in ascending order. The Ladimocompe multiper-
Jorate Lone is also subdivisible into two: the L. an-
nuloperforata and L. vicentinensis Subzones,

The lowest Parasepsagon rolusfus Zone is defined at
the base by the first appearance of Paresepsagon
robusins Wozur and Mostler, P asyimmefricus asym-
wmehicws Kosur and Mostler, and Plaferinm?
anisicen Wozur and Mostler, which possess stout,
coplannar four-bladed spines and at the top by their
disappearance. Such forms never ocour in TR 0 and 1;
thus it is apparent that this zone is corvelative with
TR 2A or younger TR zones, Kozur and Mostler
(1994) assigned the age of this zone to late Pelsonian.
However precize correlation with the TR zones can-
not be accomplished only using Kozur and Mostler's
(1994) diagnostic taxa. The position of this zone can
be inferred by that of the overlving Tetraspinocyrfiz
lrevis Fone,

The base of the second Tetraspinacyrtis laevis Zone
corresponds to the top of the preceding zone, and the
top iz defined by the first appearance of the genera
(herilispongus and Yeharafa and also  Triassocaonipe
deweveri and T, scalaris (synonymized to T, deweveri
herein). According to my results, the first appearance
of ¥eharaie is obviously later than the other diagnos-
tic taxa. In contrast, Oertlisbongns species make the
first appearance at the lowest horizon, [t is difficult
to make precise correlation between the
Tetvaspinocyrtts laewis Zone with the TR zone in this
study. However, a rough estimation is as follows.

Trigssocampe deweveri characterizing the overlying
Stlicarmiger ifalicus Zone is absent below TR 2C. It is
possible to place the top of the Telraspinocyrits laevis

Zone slightly below the TR 2B/2C boundary where
Stowgosilicarmiger ilalicus first appears. The base
van be placed around the TR2A/2ZB boundary since
Telraspinocyriis sp. of. T annelaperforaie, which
seems  closely related to the nominal species
Tetraspinocyrits feews Kozor and Mostler, occurs in
Sections E and M. It is alse possible to correlate the
base of this zone below the TR2ZA/ZB boundary.
Therefore | tentatively place the base at the middle of
TR 2A.

This means that the preceding Perascpsagon robus.
i Zone can be correlative with the lower part of TR
2A, It seems, however, that a part of the Parasepsagon
robustis and  Tetraspinocyrfis lnevis Zones. overlap
since  Parasepsagone  asymmefricus  praelelvacantins
Kozur and Mostler, which characterizes only the latter
zone but iz quite similar to Parasepsagon (7} antiquns
which first appears near the TR 1/2A boundary,
iz absent in the former zone, Ramowvs and Goricln
{1995} also pointed out the similarity between Parase-
psagone asymmelvicus  practelracanthus and P. (?)
antigius. This suggests that the diagnestic taxa of
the Parvasepsagon robusfes Zone indicated by Kozur
and Mostler (1994) have undergone preservational
bias and do not represent natural assemblage.

The Sposgosiicarmiger flalicus fransitus Subzone of
the Spongosiicarmiger italicns Zone immediately over-
ligg the Tetraspinocyrtis laewis Zone, amd the top is
defined by the first appearance of Oertlishongus
prinitives Kozur and Mostler, Baouwmgarineria biftr-
el Dumitrica, and Spongosilicarmiger  flalicns
faficus. Among these species, the first appearance of
Oertlispongus primitives indicates that the top corre-
spontds to the TR 2C/3A boundary.

The top of the Oerifispongus primitivus Subzone of
the Sposgosticarmiger flalicns Zone is defined by the
disappearance of Spongosilicarmiger gabiolaensis
Kozur and Mostler {4 junior ohjective synonym of S,
mostleri) and the first appearance of Oertlispongus
fnaeqnispinesns inaequispinosus and Falcispongus fal-
cifformis Dumitrica. The first appearance of Fal-
crspongus indicates that the horozon is correlative to
the lower part of TR 3A,

Likewise, the Oertlispongs inaequishinosus Subzone
of the Spongasiicarmiger ilaficus Zone is defined at the
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extensive area including central Japan and Far East
Russia. Presently, it is more suitable to consider that
some Permian-type radiolarians survived the P/T
extinction, and became extinct near the TR 0/1
boundary.  Follicuclins and other Permian-type
radiolarians sometimes occur even in the Middle
Triassic above TR 1. | believe that such sporadic
occurrences probably represent reworking of radiolar:
ian tests.

Another problem concerning the occurrence of
Follicucullvs monacanthus from TR 0 is that its range
is restricted to the uvpper Middle to lower Upper
Permian (Ishiga, 1986), which may again suggest
reworking. It is worthy of notice that Yamashita ef
al, (1891) recognized the occurrence of Folifcucsells
monacanthus associated with latest Permian Neoal
baillella ornithoformis Takemura and Nakaseko., My
unpublished data also confirm that Folffesculles
monacanihns  and even Prendvalbaillella  fusiformis
{Holdsworth and Jones) occur throughout the Upper
Permian although they are rare. It seems that the
final appearance datum of Follicuculins monacnthus is
not yet determined, and also that further reexamina-
tion of the Upper Permian zonation is necessary.

TR 1 is represented by members of the Pn Assem-
blage and the lowest part of the Hg Assemblage
{Sugiyama, 1992), This zone is restricted to the upper
Spathian to lowest Anisian, based on discussion by
Sugiyama (1992). This zone is almost correlative
with the upper “Stplosphaera” fragilis Zone (Bragin,
1991) whose upper limit is slightly below the Spath-
ian/Anisian boundary, These data suggest that the
TR 1/2A boundary is around the Spathian/Anisian
boundary, Although further research is necessary to
fix the precise age of the TR 1/2A boundary, | believe
that the TR 1/2A boundary probably corresponds to
the Spathian/Anisian boundary,

The first appearance datum of Oertlispongus tnae-
quistinosus, the diagnostic species of TR 3A, is below
the Anisian/Ladinian boundary according to
Dumitrica (1982a) and Lahm (1984) although Kozur
and Mostler (1994) place the datum just at the
Anizsipa/Ladinian boundary, Therefore, TR 2A, 2B
and 2C and at least the lower part of TR 3A are
apparently of Anisian age. The bedded chert section

studied by Mizutani and Koike (1982) invalves the TR
ZB/2C boundary (below their horizon SMT 02) across
which the conodont Neagondolelia bulzarica (Budurov
and Stefanov) occurs. In my studied sections, samples
M-5 and D-12, both assigned to TR 2B, also wvield
Nepgondolella lparica. Based on this information,
TR 2B is almost correlative with the Neagondolelia
bulgarice Zone, which is mid Anigian in age, of Koike
(1981) who summarized the Triassic conodont bios-
tratigraphy in Japan. Therefore, TR 2A and 2C are
automatically set in the lower and upper Anisian,
respectively.

The first appearance of the genus Falcispongus in
the upper part of TR 3A is also placed below the
Anisian/Ladinian boundary (Dumitrica, 1982a), but
the precise age of the TR 3A/3B boundary defined by
the first appearance of Yeharaio elegans group is not
well understood. Ishida (1984) reported the occur-
rence of Yehargia efegens in the uppermost Anisian
bedded chert, dated by conodonts, in the southern
Chichibu Terrane, Shikoku, Goricin and Buser
(1990) studied diverse radiolarian assemblages in the
upper lllyrian to Longobardian of NW and central
Slovenia. However their upper Illyrian to Fassanian
samples do not yields Yehaoraia elegans bul contain
characteristic species for ‘TR 3A such as Faleispongus
species, Oertiispongus  ngequispinosis, Spongosilicar-
miger italices, Tricssocampe scalaris (T, dewevert
herein) and Yeharaia annulata (Spinotriassocampe
annulale group herein).  Judging from these studies,
however, it seems that the first appearance of Vehar-
afa elegens group is very close to the Anisian/
Ladinian bounday. [ therefore tentatively place the
TR 3A/3B boundary just onto the Anisian/Ladinian
bounday. The TR 3B/4A boundary defined by the
first appearance of Muelleritorlis cochlels seems to
correspond to the base of the Longobardian, upper
substage of Ladinian, in accordance with Kozur
(1988a, b).

The base of TR 4B is defined by the first appear-
ance of the typical morphotype of Spengoserrula dehli,
which was originally described from silicecus argillite
of possibly Ladinian age, Camp Cove Formation,
Canada. This species is associated with Plaferiom
cochleatum {(Muelleritortis cochleata herein), Pseudps-
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Iylosphaera nazavovi, and Sarla krelaensis ( Trilorls
fretaensis herein). The radiolarian assemblage of this
zone is characterized by abundant occurrence of
Tritortiz krelaensis as mentioned earlier. This feature
is similar to the uppermost Longobardian to lower
Cordevalian association of Kozur (1988a, b), There-
fore the TR 4A/4B boundary is placed within the
upper Longobardian.  According to Mostler and
Krainer (1993), Ornatisaturnalis ingridae { Prachelios-
tawrnes ingridae herein) and Praeheliostowrus laevis
occur in the upper Longobardian and lower Cor-
devolian, respectively; in my sections, the former
occurs in the lower part of TR 4B, the latter in the
upper part. This suggests that the Ladinian/Carnian
boundary lies within TR 4B, and the top of TR 4B js
correlative with the lowest part of the Cordevolian.
Obtained conodonts include Neogondolella foliata
(Budurov) from the samples B-20, R-25 and R-31.
This agrees well with Koike's (1981) conodont zona-
tion.

The precise age of TR 5A and 5B iz not well fixed,
According to Carter (1991), the genus Ceprodoce
which defines the hottom of the overlying TR GA is
present in the upper Carnian, Based on this, TR 5A
and 5B may be lower to middle Carnian, at least
below the Welleri Zone (Tozer, 1979) and the Nodosa
Zone {Orchard, 1983).

Capnodoce becomes abundant and diverse in the
upper part of TR 6A associated with the genus Surla
Pessagno, This assocoation is also observed in the
lower Norian radiolarian assemblage reported by
Carter (1991). Moreover, according to Carter (1991),
Capnodoce fragilis which seems related to €, savisa
first eccurs in the upper lower Norian associated with
conodonts from the Abneptis A Zone (Orchard, 1983).
It is thus concluded that TR 6A contains the Carnian/
Norian boundary. The upper part of TR 6B is char-
acterized by diverse saturnalids with rare occurrences
of Xiphosphaera fisfulale which is a pood index for the
the upper lower Norian, up to the Triangularis Zone
of Orchard (1983) (Carter, 1991}, The top of TR 6B
is thug correlative with the middle Morian,

Livarella first appears within TR 7, and Befracciitm
deweveri ranges from the upper part of TR 8A to the
lower part of TR 8C. According to Carter (1991,

1993}, Livarefla first ocours in the upper Norian and
Betraccium doweveri disappears at the very end of the
MNorian. Thus zoneso TR 7 to 8B are probably correl-
ative with the upper Narian, and TR 8C strides the
Norian/Rhaetian boundary,

Many Triassic-type radiolarians disappear at the
top of TR 8D corresponing to the C5-3 horizon. The
CS-3 is fairly correlative with the mudstone bed in the
Katsuyama Section studied by Hori (1992, figs. 3, 4),
who revealed that the last occurrence datum of
conodont Misikella posthernstein: Kozur and Mock
corresponds to the horizon. In Section K, this horizon
is ca, 3 m below the first appearance datum (FAD) of
Pavalsswemn simpluss (K-106) which defines the top of
IR OB and the base of the Jurassic Paralsusm sim-
plum  Assemblage-Zone (Yao, 1982: Hori, 1990).
These mean the Triassic/Jurassic (T/J]) boundary
can be placed at least within JR 0A and JR 0B, ca. 3m
interval, Matsuoka o @i, (1994) mentioned that the
T/] boundary can be placed within the interval
between Kbl and Kb04 in the Katsuyama Section,
based on the FAD of Syringocapss coliforme whose
FAD corresponds to the TR 9A/9B boundary. In this
study I tentatively regard the C5-3 horizon as the T/
] boundary and correlate JR 0A and JE 0B to the
Hettangian and lower Sinemurian on the basis of the
following reason: Lithology of the bedded chert
abruptly changes from F-type to B-lype beyond the
C5-3 horizen, This strongly suggests that paleoceano-
graphic canditions changed drastically at this horizin
and the change damaged marine organisms including
conodonts and some radiolarians, which is possibly
identical to the end-Triassic mass extinction event
(Benton, 1990). Further reserch is necessary to deter-
mine the precise position of the T/] boundary,

Lithologic change of siliceous claystone and bedded
chert units and its palecceanographic implications

The correlation of the investigated 21 sections is
shown in Fig, 32 in accordance with field investiga-
tions and radiolarian biostratigraphy, The general-
ized columm of siliceous claystone and bedded chert
units of the southeastern Mino Terrane is reconstruct-
ed in Fig. 33, where the following seven lithologic
units can be discriminated based on the following
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Fig. 32, Correlation of the studied 21 sections. Bedded cherts are not subdw:ded into P. B- and
F-<types in this Fig.

features. which means apparent lithologic change from
Unit 1: Composed of silicecus claystone and black- siliceous claystone to bedded cherts oceurs in TR 1.
ish to grayish bedded cherts, correlative with TR 0 to Al chert beds are B-type.
leowest part of TR 24, Nammalian to earliest Anisian Unit 2: Composed of B-type bedded cherts, approxi-
in age, and more than 256 m in thickness. In the lowest mately 10 m in thickness, and correlative with lower
part siliceous claystone strata contain nodular inser- part of TR 2A to upper part of TR 2B, early Anisian
tions of dolostone and beds of black carbonaceous in age. The base is defined by the occurrence of the
claystone, These features gradually disappear up- lowest reddish bedded chert. The color of chert beds
ward with a rapid increase of frequency and thickness are dominated by purplish red in a few intervals, and

of chert beds, In the upper partl, the proportion of by gray to blackich gray in other; chert beds exhibit-
chert beds to siliceous claystone beds is reversed, ing the latter color sometimes contain conspicuous
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Fig. 3. Scheme of vissitudes of marine envivonment through the Triassic time. Zigzaged line represents possible
changes of the Triassic marine environmental changes,

black chert beds.

Unit 3: Consisting of the lower, brick red, B-type
bedded chert correlative with the uppermost part of
TR 2B to 44, late Anisian to late Ladinian, and the
upper F-type bedded chert showing various colors is
correlative with TR 4A to most part of TR 54, late
Ladinian to early Carnian, The total thickness of this
lithelogic unit is estimated to be approximately 23 m.
The basze is defined by brick red bedded chert. The F-
type bedded chert is further subdivided into two:
mainly reddish orange in the lower part and pigment-
ed with gray, erimson, dark brown in the upper part,

Unit 4: The lowest part is brick red B-type bedded
chert but upper beds comsist of variably colored,
chiefly red, F-type bedded chert, correlative with the
uppermost part of TR 5A to middle part of TR 6B,
mid Carnian to early Norian. The total thickness of
this lithelogic unit is approximately 15 m. The base is
defined by the horizon C5-1.

Unit 5 Composed of alternating A- and B-type
bedded cherts which are brick red in color. The lower
part is subdivisible into lower A-type and upper B-
type bedded cherts, correlative with the upper part of
TR 6B to middle part of TR 84, mid Morian, whereas
the upper part shows a cyclic change of A-type and
B-type although A-type is dominant and is correlative
with the upper part of TR 8A to TR 8B, late Norian.
The total thickness of the unit is approximately 13 m,
The base is defined by the horizon C5-2.

Unit & Consisting of A-, B- and F-types of bedded

cherts that are cyclically alternated, and correlative
with the uppermaost part of TR 8C to 8D, latest Norian
to Raetian in age. The total thickness of the unit is
approximately 12 m in thickness, The B-type chert
beds are brick red, whereas the F-type ones are
mainly reddish but sometimes grayish, pinkish, pur-
plish in color. Thick claystone beds are also inter-
calated in some horizons. This unit shows more
intense lithologic change than the underlying unit.
The base is defined by the F-type bedded cherts
located at the base of TR 8C.

Unit 7: Composed of the lower and upper B-type
and the middle A-type bedded cherts, correlative with
IR OA and 0B, Hettangian to Sinemurian, and more
than 5 m in thickness. All chert beds are brick red.
The base is defined by the horizon C5-3. The aver-
Iving strata are not referred in this study.

According to previeus studies such as Hori ef al,
(1993) and Nakao and Isozaki (1994), pelagic sedi-
ments including bedded chert are very good monitors
to infer past paleoceanographic environmental global
chanpes. Therefore, successive lithologic changes
above described is useful to infer Triassic to Jurassic
palecceanographic environments. The following dis-
cussion is schematically expressed in Fig. 34

Nakao and Isozaki (1994) conmsidered that color
change from grayish er blackish (pyrite-hearing) to
red (hematite-bearing) in the Anisian bedded cherts
represents the recovery processes from anoxic marine
condition developed around the P/T boundary to oxic.
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This is also supported by *Fe Missbauer spectros-
copic study by Kubo ef af. (1996), The horizon in-
dicated by Makao and [sozaki {1994), at which bedded
cherts change in chemical composition from pyrite-
bearing to hematite-bearing, is correlative with the
upper part of TR 2B which corresponds to the top of
Unit 2, based on the biostratigraphic examination. 1t
is easy to understand that marine condition had
already reached hematite-bearing condition in ear-
liest Anisian time, the base of Unit 2, and fluctuated
between hematite- and pyrite-bearing conditions
throughout the Unit 2. That is to say, Unit 1 repre-
sents for completely pyrite-bearing {anoxic) marine
conditions, Unit 2 transitional conditions, and Unit 3
for completely hematite-bearing (oxic) conditions,
respectively, 1t seems that the environmental shift
was surely one-way, but fluctuated in minor order
rather than being linear and sharp, which is represent-
ed by alternating occurrences of grayish and reddish
bedded cherts in Unit 2. Apparent lithologic change
from siliceous claystone to bedded chert in Unit 1 is
primarily considered to be due to an increase of
radiolarian productivity from the P/T extinction.
The environmental changes above Unit 3 are ex-
plained mainly by thickness and types of cherl beds.
Concerning the former, the thickness of chert beds
was determined by not only radiolarian productivity
but also diszolution rate of siliceous tests during the
depositional process, and it is generally accepted that
siliceous tests are well-preserved in anoxic condition
rather than oxic {eg., Caulet, 1974; Bigrikulund and De
Ruiter, 1987). In Unit 3, B-type chert beds attain
maximum thickness in the lowest part (corresponding
te TR 2C) and gradually decrease in thickness upward
(eorresponding to TR 3A to 4A) (Figs. 6, 9). This
fact together with the reddish color of chert beds
indicates that the effect of radiolarian productivity
was considerably superior to the effect of O* concen-
tration with respect to accumulation of chert beds at
the base of the Unit 3, although both the effects in
seawater became higher than in Units 1 and 2. Subse-
quent upward thinning of chert beds is regarded as
gradual inversion of the two effects, This is supported
by the presence of overlying F-type bedded cherts in
which stylelites, resulting from dissolution, are very

common. Styloelite are usually considered as a texture
resulting from pressure dissolution but, in this case, it
seems to have originated from other cawses before
diagenesis.  As mentioned before, siliceous organic
remains are very rare but well-preserved in the fine-
grained siliceous matrix in F-type bedded chert. This
appears to be related to the dissolution of siliceous
tests, which resulted in the only sporadic occurrence
of radiolarians in F-type chert beds, and indicates not
low-productivity of radiolarians but presevational
hias due to dissolution. The upward decrease in
accumulation rates of bedded chert which attain a
minimum around the middle part of Unit 3, around the
Ladinian/Carnian boundary, may be also evidence for
intense dissolution of siliceous tests.

One of possible causes resulting in increase in
radiolarian productivity is successive activation of
seawater circulation from the early Triassic, and it
may have reached the acme in Unit 3. Judging from
the fact that the Kamura and Taho Limestones re-
presenting  shallower contemporaneous heterotopic
facies have hiatus at the base of the Carnian (Koike,
1979; Watanabe e af, 1979), this may have been
accompanied by a drastic fall of sea level especially in
late Ladianian to early Carnian time. Taking several
lines of evidence showing elevated temperatures in the
late Permian to early Triassic into consideration
(Frakes ef al., 1992}, one can suggest the observed
lithologic changes may be due to world-wide climatic
cooling, although further detailed peochemical studies
are necessary to prove this hypothesis.

The occurrence of B-type bedded chert at the base
of Unit 4 suggests a very sudden twurning back of
marine condition, and the overlying thick F-type
bedded cherts indicate that conditions soon become
oxic again. Therefore, Unit 4 may represent the
second 07 concentration stage in the Triassic,

Units 5, 6 and 7, which are obviously different from
the underlying units in having A-type bedded cherts,
are characterized by periodical alternation of A-, B-
and F-type bedded cherts. Such lithologic changes
possibly indicate that (F concentration was fluctuat-
ing in short terms, and A-type bedded chert could be
formed by further short-termed environmental pertiir-
bation around the border between B- and F- type
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bedded cherts bearing conditions. Unit &, correlative
with the uppermost Norian to Rhaetian and distin.
guished from the Units 5 and 7 by comprising F-type
bedded cherts, is considered to have accumulated
under an environment with more amplified periodicity
of OF concentration changes than Units 5 and 7.

Horizontal changes in lithology surely exist espe-
clally in the Norian and Rhaetian, for example it is
recognized between Sections H and HZ and between
Sections IC and P. This appears to be related mainly
with the development of A-tvpe bedded cherts, They
may originally have had horizontal chemical and/or
structural heterogeneity especially in F-type chert
beds, and this could be emphasized by diagenetic
processes and/or secondary deformation in various
degree.  The color of chert beds seems to be also
changeable by diagenetic processes and deformation,
and it is the reason why there are no reddish chert
beds in the Section HEZ.

As mentioned above, | consider that lithologic
changes are explained mainly by vicissitudes of O°
concentration in seawater that may control productiv-
ity and dissolution of siliceous organic remains and
affect the apparent accumulation rates of siliceous
claystone and bedded cherts. Another factor affecting
the accumulation rates of bedded chert is the supply of
clavey minerals. Fig. 33 suggests that the develop
ment of claystone beds and the bedded chert accumu.
lation rates are closely related, and the decrese of
claystone beds decreases the accumulation rate of
bedded chert. This is very important for considering
the origin of bedded cherts, and indicates that bedded
cherts are not always formed by high accumulation
rates of chert beds and slow accumulations of clayey
minerals through the Triassic.

Deseription of radiolarian spines and skirts

Siliceous organic remains in chert beds are com-
posed of sponge spicules and radiolarians, making
cherts a good lithology to study radiolarians and
radiolarian biostratigraphy. However, well prezerved
individuals are in the residues, and most skeletons are
more or less dissolved and/or broken. Thus we must
pay attention to those broken or detached parts of

radiolarians. In fact, some have very characteristic
morphologies and possess a certain potential for bios-
tratigraphic study., A well known example is
tumidaspinae which abundantly occur in Carnian to
Morian strata even if their completely preserved test
are absent (Pessagno of af., 1979).

In this study 1 have attempted paid to claryfy the
stratigraphic distribution of characteristic, detached
spines of spumellarians and skirts of nassellarians.
Skirts are distal part of the thorax, abdomen or
possibly a post-abdominal segment that markedly
flares out like a brim. These fragments can some-
times be identical to generic or species level, but the
detached parts may be derived from unexpected
owners such as capnodocin spines from the genera
Laoffe Pessagno, 1979, and Renzinee Blome, 1983
They are hence described below under informal
NAmes,

Before describing characteristic spines, two terms
concerning their types of torsion are mentioned. As
viewed from the base to the distal end, the spine can
exhibit either clockwise (dextral) or counterclock-
wise (simistral) torsion.

1. Spine A

Spine A is apparently of oertlispongids, and two
forms are discriminated as follows.
(1) Spine Al (Fig. 35-1): Rod-like and straight oert-
lispongid main spine consisting of a conical root and a
long stem gradually tapering to a point (for the
descriptive terms see Dumitrica, 1982a). The possible
derivation of these spines is Oertfispongns discanthus
Sugivama, or other Anisian oertlispongids with
straight and thick spines. This form 15 apparently
distinguished (rom oertlispongid minor spines by the
thickness. In the Norian strata above TR 7 there are
similarly shaped spines derived from MNeopaurinella
sevaltica Kozur and Mostler, but they differ are from
Spine Al by having a shorter and thicker stem with
thinner root in addition to their stratigraphie distribu-
tions.
(2} Spine A2 (Figs. 35-2, 3): Rod-like and curved
oertlispongid main spine. The curvature varies from
a form with a slightly curved distal end {Fig. 20-2) to
another extreme possessing a strongly curved, sickle-
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Fig. 35, Characteristic radiolarian spines. 1. Spine Al, ESN 148052, D-11, TR 2B. 2, 3, Spine AZ. Z: ESN 148053, C-18, TR
JA, 3: ESN 148062, L-59, TR JA. 4. Spine B2, ESN 143055, B-33, TR 5A. 5. Spine Bl, ESN 148054, R-12, TR 4A,
6. spine B3, ESN 148066, K40, TR 5B. ¥, Spine C, ESN 148059, K-38, TR 5A. 8. Spine D], ESN 148060, R-38, TR
5A. O Spine D2, ESN 148061, Q-8, TR 5B, 10. Spine BS, ESN 148058, G-25 TR 5B. 1la, b, Spine B4, ESN 148057,

-25, TR 6A. Scale bar=5 gm

like shape (Fig. 20-3). The possible derivation of
Spine A2 is Oertiispongns inaequispinosis Dumitrica ef

al, or Flexispongus cormubovts Larm.

2. Spine B

Spine B is a group of straight or nearly straight,
three-bladed spines with three blanches extending
from the blades, Among many forms, five that are
stratigraphycally important are discussed below.
These spines may be derived from Dwmifricasphaera

Kozur and Mostler, 1979, or Kahlerosphaera Kozur and
Mostler, 1979,

Spine Bl (Fig. 35-5): Short spine having simple
branches that are slightly curved downward, Axial
projection is present.

Spine B2 (Fig. 35-4): General shape similar to Spine
Bl but differs in having barbed branches. Axial
projection is present.,

Spine B3 (Fig. 35-6): Long spine having a verticil of
three branches in the proximal third. Length of the
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Fig. 36. Characteristic radiolarian spine and skirts. 1. Skirt A, ESN 148190, HZ 36, TR BA. 2. Skirt B, ESN 148191, K-69,
TR 8D, 3. Skirt C, ESN 148192, H-49, TR 8B. 4. Skirt D), ESN 148193, H-48, TR 8B. 5, 6. Spine E. 5: ESM 148194,
P-14, TR 8D, 6: ESN 148195, P-14, TR 8D, 7. Skirt H, ESN 148195, K-65, TR 8D, 3. Skirt G, ESN 148197, K-65,
TR 8D. 9. Skirt F, ESN 148196, K-61, TR 8C. 10. Skirt E, ESN 148197, K-37, TR 8C. Scale bar=50 um.

branches variable, axial projection present,

Spine B4 (Figs, 35-11a. b): Long spine having flat
and distally bifurcated branches at the distal end. The
axial projection iz wart- or needle-like, and the distal
part often exhibits slight torsion,

Sping BS (Fig, 35-10): General shape is similar to
Spine B3, but axial projection short.

3. Spine C (Fig. 35-7)

Spine C 15 a straight form having four ridges on
which small nodes are developed. Probably derived
from Muellerilortis cive sp, nov. or Tritorfis sp. A,

4, Spine [

This group exhibits strong dextral torsion, and is
subdivided into the following two forms.

Spine D1 (Fig. 35-8): Straight spines with strong
dextral torsion. The possible derivation is Spongos-
ivlus tortilis Kozur and Mostler. Muelleritortis coch-
lefa and Tritortis krelaensis also have this type of
spines from which Spine D1 is distinguished by having

a longer torsionless portion in the proximal part,

Spine 2 (Fig. 35-9): Curved spines with strong
dextral torsiom. The possible derivation is Sposmgos-
tvls carnicus Koezur and Mostler,

5 Spine E (Figs. 36-5, 6)

Spine E exhibits an asymmetrical shape, [t may be
a spine but alternately may be derived from saturnalid
ring or nassellarian skirt, This spine consists of two
arcs, one short and the other long. The shorter arc
can be regarded as a stem, and is attached to the
middle of the longer arc at an ohlique angle; an acute
angle is formed by the convex side of the short are and
half of the longer arc.

6. Skirt A (Fig. 36-1)

Skirt A looks like saturnalid ring but rarely one or
two, concentric rows of pores are present inside the
circular rim. The pores, if present, are subcircular to

subpolvgonal and equal in size,

7. Skirt B (Fig. 36-2)
Skirt B has a thick, circular rim at the margin, and
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its diameter is narrower than other skirts figured
here. The pores are circular to subcircular and the
lattice bars vary from wide to narrow. Two or three
rows of pores are usually preserved almost con-
centrically.

8. Skirt C (Fig. 36-3)

Skirt C differs from Skirt A only in having more
than three, commonly three to five concentric rows
mainly of subpolygonal pores. Concentricity of the
pore arrangement is clearly recognizable on the flared
brim,

9. Skirt D (Fig. 36-4)

Skirt D is very large and flat, and its margin is
jageed and missing the marginal rim. The pores are
small inside and rapidily become large cutward, no
concentric arrangement observed. The shape of the
pores is subcircular, oval, or subangular,

10. Skirt E (Fig, 36-10)

Skirt E is also very large and resembles Skirt D
above, but is distinguished from the latter by having a
zigraged rim with numerous spines projecting outside,
The spines are rod-like or flattened.

11. Skirt F (Fig. 36-9)

Skirt F is somewhat similar to Skirt C, but differs
from the latter in being much flatter and lacking a
thick rim at the margin. The pores are subangular,
mostly subhexagonal, and rapidly increase in size
towards the periphery. More than four concentric
rows of pores are commonly preserved, but in strati-

graphically younger assemblages only two or three
rows are present.

12. Skirt G (Fig. 36-8)

Skirt G is relatively large and somewhat resembles
Skirt E, but is distinguished from the latter by possess.
ingr nearly equal sized subcireular pores arvanged in
two to three indistinet concentric rows. The margin is
gently zigzaged with rod-like spines variable in num-
ber and length, The longer spines direct more or less
downward and some are curved inward.

13, Skirt H (Fig. 36-7)

Skirt H is similar to Skirt F from which it differs in
having only a single row of subhexagonal to su-
brectangular or subsquare pores. Possible derivation
of Skirt H is Haeckelicvrifum breviora sp. nov.

Description of new and some indeterminahle taxa

Suprageneric assignment of the following taxa is
beyond the scope of the present study. They are
simply described in alphabetic order. Desctiptional
terms of internal skeletal elements are given in
Dumitrica (1991) and Sugivama (1992). llustrated
specimens are deposited in the Department of Earth
and Planetary Sciences, Graduate School of Science,
Nagoya University.

Genus Annnloporipis Kozur and Mostler, 1981
Twpe species: Annwloporelines  costatus Kozor and
Mostler, 1981,

Fig. 37, 1. Archaeospomgofrunum messotrigssicom (Kozur and Mostler), ESN 148077, D-11, TR 2B. 2. Buswanga (7)) xyza
Sugivama sp. nov., holotype, ESN 148078, O-5, TR 3B. 3-5. Archacosemantis [ithocireiles Sugiyama sp. nov, %
Paratype, ESN 148079, R-39, TR 54, 4: Holotype, ESN 148003, R-40, TR 5B, 5: Paratype, ESN 148080, B-39, TR 5A.
6. Annoloporios sp. &, ESN 148081, Q-20, TR 6A. 7, 8. Canesinn (¥} cucurbila Sugiyvama sp. nov. 7: Paratype, ESN
148082, R-14, TR 4B, & Holotype, ESN 148010, R-14, TR 4B. 9. Bulbocyrfivm dryifes Sugivama gen. &f sp. nov.,
holotype, ESN 1480009, R-25, TR 4B, 10, 20. Cellvomta (7} condea Sugivama gen. «f sp. nov. 10: Paratype, ESN
148083, L-12, TR 3A, 20: Holotype, ESN 148014, F-0, TR 3B. 11. Bulbocyrtium sp. A, ESN 148084, C-20, TR 3A. 12.
Capnuchosghaera tma Suglyama sp. nov,, holotype, ESN 148012, HZ-2, TR 6B. 13a, b, Capauchogphacra sagaris
Sugivama sp. nov., holotype, ESN 148013, Q-17, TR 5B, 14, 15, Celinronls donax Sugivama gen, ef sp. nov, 14
Holotype, ESN 148015, M-12, TR 2A, 15 Paratype, ESN 148085, M-11, TR 2A. 16, Celfwronta sp. A, ESN 148085,
M-5 TR 2B. 17. Celliwronta sp. B, ESN 148087, M-4, TR 2B. 18, 19. Cellurenta (7) jof Sugivama gen. ¢f sp. nov,
18: Holotype, ESN 148017, E-1, TR 2A, 1% Paratype, ESN 148088, E-2, TR 2A. Secale bar=50 gm.
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Deseription: Internal skeleton composed of a short
MB with four short apical spines and four longe basal
spines. MB very eccentrically situated in the shell
Spherical lattice shell encloses closing the skeleton
but apical spines extend outward as conical external
spinez. Basal spines incorporated with the shell in the
middle to distal part with prominent curvature, where-
as in the proximal part delicate bars connect the
spines and shell. Pores of the shell oval to eircular,
pore frames oval or edged in eross section and incom-
pletely developed in some specimens.

Remarks: This species is distinguished from other
members of the genus in having a rather complete
spherical shell. One can assign this species to other
entactinarian genus such as Polventaciinia Foreman,
but its curved skeleton is a characteristic feature of
Avchaeosemantis. For further comparison see the
remarks in Archaeosentantis lithociveites sp. nov,

Dimgensions (gm): Based on I8 specimens. Maxi-
mum diameter of shell 120-150 (holotype 125)

Type malterial: ESN 148002 (Fig. 39-4), H-65, TR
8A,

Range: Norian (TR 7 to 8A).

Etymeology: From the Latin globus meaning a ball.

Archacosemantis lithociveifes Sugivama sp, nov.
Figs. 37-3—5

Description: Completely preserved specimens are
elliptical in with or without emphasized sagittal con-
striction; in the later morphotype the outline is more
rounded. MB is short, each end of which has three or
four spines; the twa spines lving in the sagittall plane
are thick, and form a rounded or polygonal sagittal
ring. Number of shorter spines up to two, one from
each end of ME, but in some specimens they are
completely absent. The other spines extend laterally;
in some cases they strangly curved in the middle and
directly attached to the sagittal ring, in other cases
secondary meshes are irregulary developed from the
tips and connecting spines and the zagittal ring. In the
former, secondary meshes may be present between
spines and sagittal ring.

Remarks: This species is distinguished from A»-
chacosemantis pleroslephanus by having a complete
sagittal ring with the development of secondary

meshes resulting from the fusing of spinules. How-
ever, it is very difficult to distinguish these two
species if availavle specimens are poorly preserved.
This species is very problematic because its skeletal
features are identical to nassellarians, although Ar-
chaeosemantis has conventionally been regarded as a
spumellarian or entactinarian, The lateral spines are
fairly homologous with D and Ax (shorter spines) and
L and 1 {longer spines).

Dimensions (gm): Based on 32 specimens. Maxi-
mum width of test 87-120 (holotype 100]).

Type material: ESN 143003 (Fig. 37-4), R-40, TR
S58.

Range: Lower Carnian to upper Norian (TR 5A to
8B).

Efymolpgy: For the similarity to the Cenoxzoic Lith-
OCIYENS Species.

Genus Ayrfonius Sugivama gen. nov,

Etymofogy: Dedicated to the late Ayrton Senna,
Brazilian F1 pilot, in honor of his great contribution to
the diffusion of motor sports in Japan, masculine
gender,

Tupe species: Ayrionius elizabethae Sugivama sp.
nov. {by monotypy).

Reange: Norian to Rhaetian as far as known,

Definition: Three-forked test with spongy wall and
an aperture between two tubular feet, With or with-
out an apical spine on tall cephalis. [nternal skeleton
not observed but two L incorporated with the upper
wall of the foot inside the shell. Thorax occupies the
upper part of the central triangular part of the test,
Distinetion of cephalis and thorax commonly difficult
externally since collar stricure is very shallow or
absent, Abdomen situated at the lower central part,
frustum in shape with tubular feet attached just
beside. Lumbar stricture is also indistinct externally
but internal septum is well develaped.

Remarks: This genus somewhat resembles Livarella,
but differs in having nassellarian segmentation. It is
also distinguished from Bipedis by having tubular feet,
MNassellaria gen. and sp, indet. B described by Carter
(1993) is probably a member of this new genus.

Ayrionins elizabethas Sugiyama sp. nov.
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Figs. 39-7—8

Deseription: Test as with genus, bul in general
apical spines is completely absent. Tubular foot
curved inward at the middle and strictures between
segments hardly recognized, so that the general shape
of the test resembles the Cenozoic spongodiscid
Dictyocoryne.  Aperture is relatively small,

Kemarks: This species is distinguished from Nassel-
laria gen. and sp, indet. B described by Carter (1993)
by lacking an apical spines and having curved foot
directed downward.

Dimensions (pm): Based on 15 specimens, Height
of test 260-380 (holotype 275); Length of arm 125-240
(holotype 160); width at the base of test 180-330
{(holotype 260).

Twpe maferial: ESMN 148004 (Fig. 39-7), H-79, TR
8B,

Rangre: Norian (TR 8A to 8B).

Etyvmology: Named after Dr, Elizabeth S. Carter in
honor of her great contribution to knowledge of
Triassic and Jurassic radiolarians.

Genus Bipedis De Wever, 1982a
Twpe species: Bipedis cafvabovis De Wever, 1982a (by
monotypy).

Hipedis dwrns Sugivama sp. nov,
Figs. 33-1la-c

Desevipiion: Cephalis imperforate, spherical to subs-
pherical, possessing a long, three-hladed apical
sping, The spine sometimes exhibits a slight sinistral
torsion and has a tiny, needle-like tip. Collar stricture
is shallow but marked externally. Thorax quadrate
with basal tubular appendage. Detailed features of
the thoracic surface not well observed, probably
bumpy with scattered small pores. Divergent two feet
are three-bladed.

Remarks: This species is distinguished from Bipedis
acrosiyies by having three-bladed apical spines and
feet. It differs from Bipedis horige sp. nov. in having
quadrate thorax with a tubular appendage, and lesser
numbers of pores on the thorax.

Dimensions {(m): Based on 10 specimens. Height
of test 200-250 (holotype 2100 length of apical spine
75-115 (holotype 85); of feet 50-80 (holotype 70):

width of test at the base 200-250 (holotype 230).
Tyvpe material: ESN 148005 (Figs. 39-1la-c), HZ-12,
TR 7.
Range; Morian (TR 7 to 8A).
Ftymology: From the Latin durns meaning harsh.

Bipediz hoviae Sugivama sp. nov,
Figs. 28-7, 39-10

Bipedis =p. A, Hori, 1990, p. 581, figs, §-12, 13,

Deseriplion: Cephalis subspherical and thorax tri-
angular to subtriangular in lateral view. Detailed
features of cephalic and thoracic surface not well
understood, bt it is certain that the thorax is plerced
by numerous circular to subcireular pores irregularly
arranged. Apical spine and two feet three-bladed
with acute tip. Apical spine may be subvertical and
feet more or less curved inward.

Rewmarks: This species is distinguished from Bipedis
calvaboris by having much acote and slender apical
spine and feet.

Dimensions (wm): Height of test 200-230 (holotype
215); length of apical spine 45-100 (holotype 58); of
feet 70-100 (holotype 72); width of test at the base
165-240 (holotype 170).

Tihe material: ESN 148006 (Fig. 28-7), K-100, TR
oE.

Range: ? Sinemurian (TR 9B).

Etymology: Named after Dr, R, S, Hord in honor of
her great contribution to knowledge of Jurassic
radiolarians.

Bipedis sp. A
Fig. 39-15
Remarks: Thiz species differs from Bipedis horiae
sp. nov. inits much smaller size and conical cephaloth-
OrN,
Range: Hettangian to Sinemurian {(JR 0A to 0B).

Bipedis sp. aff. B. acrosivius Bragin
Figs. 39-12, 14
Remarks: This species is distinguished from Bipedis
acrositvins in having a2 more spherical cephalis and
quadrate thorax with tubular appendage at the base,
Bange: Norian (TR 8A to 8B).
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Genus Blomella Sugivama gen. nov,

Etymolagy: Named after Dr. C. D. Blome in honor of
his great contribution to Triassic radiolarian study,
feminine gender.

Twpe species: Blomella mesasphaera sp. nov. (by
monotypy).

Keaizge: Upper Norian as far as known,

Definition: Spongy and thick cortex comprising a
complex internal spicule; eccentrically situated MB,
and four shorter and four longer rays. The rays often
protrude the cortex as conical spines. The longer ravs
having one or more verticils of three or four beam-
like spinules attached to the cortex., Secondary
meshes developed between spinules which are recog.
nized inside and often outside the cortex, They also
develop betwesn rays, spinules and cortex,

Remarks: One may assign the type species Blamelia
megasplaera to the genus Polvenfactinia Foreman,
1963, However, it is certain that B megesphaera is
clogely related to Archaeosemantis gigas sp. nov. In
my present opinion it was evolved from A. gigas or its
ancestral morphotype.  Hence, the resemblance
between B megasphasra and Polventaclinia species is
considered as homeomorph, This genus is externally
similar to Braginella gen. nov., but differs in having a
spicule system consisting of bar-centered eight rays
rather than Psendosiviosphaera-type,

Blomella mepasphacra Sugiyama sp. nov,
Figs. 3%-16—18b

Description: Refer to the genus,

Remarks: Refer to the genus.

Dimensions (pm): Based on 25 specimens. Maxi-
mum diameter of cortex 200-290 (holotype 2700;
length of spine up to 120 (holotype 45),

Tvpe malerial: ESN 148008 (Fig. 39-17), H-65, TR
BA.

fange: Norian (TR 8A to 8B).

Elymelogy: From the Greelt mepas, great, and
sphaira, a ball.

Genus Braginella Sugiyama gen. nov.
Etymalpgy: Named after Dr. N. Bragin in honor of
his great contribution to Triassic radiolarian study,
feminine gender.

Twpe species: Pentactinosphaern rudis Bragin, 1986,

Range: Norian to Rhaetian as far as known,

Defnition: Spongy cortical shell similar to that of
the genus Blontellz gen, nov. It encloses the internal
spicule whose features are identical to that of Peendos-
vlosphaera,

Kemavks: As discussed by Dumitrica (1985) the
microsphere of Penfeclinosphaera Magata and Ni-
shimura in Nakaseko ef «f, (1983) is fundamentally
different from that of Prewdosivlosphaera because the
former has only one apical ray extending from the
center of MB and its basal rays do not directly attach
the cortex. This genus differs from Hexapylomella
Kozur and Mostler, 1979, that may also have a
Pseudosivlosphaera-type  microsphere, in  having
spongy shell rather than latticed with pylome,

Braginella rudis (Bragin} comb., nov,
Figs. 39-19, 40-2—3b
Pestachinospliaera mdis Bragin, 1986, p. 69, pl. 1, fig. 14.
Remarks: See the generic remarks.
Range: Norian (TR 8A to 8B).

Genus Bulbocyrtiion Kozur and Mostler, 1981
Type species: Bluwbocyrlium relfcrlatum Kozur and
Mostler, 1981,

Bulbocyrifum dryifes Sugiyama sp. nov.
Fig. 37-9

Deseription: Cephalis spherical, with rugged surface
and a small apical spine, surrounded by small pores.
Collar stricture marked by an abrupt change in con-
tour. Thorax and subsequent segments nearly cylin-
drical, possess well developed circumferential ridges.
One row of circular pores located below each circum-
ferential ridge. Space between Lwo circumferential
ridges smooth,

Remarks: This species differs from other species of
the genus in lacking flaring of the final segment, and
in having more prominent circumferential ridges on
the slender thorax and subsequent segment,

Dimienstons (in pm): Based on four specimens,
Height of test 175-200 (holotype 185); maximum
width of cephalis 65-80 {holotype 68).

Tvpe material: ESN 148009 (Fig. 37-9), B-25, TR
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iB.
Range: Ladinian to Carnian (TR 4B).
Elymology: From the Greek osys meaning a tree.

Hulbocyrlinm sp. A
Fig. 37-11
Yehurmia (2) sp0 Al Yeh, 1990, p, 30, pl, 7, fig. 13, pb. 8, figs 13,

18,

Remarks: This species 15 distinguished from Bul.
bocyrtinm drvites by having much larger cephalis with
a stout apical spine. This species also lacks flaring of
the final segment.

Range: Anisian to lower Ladinian (TR 2B to 3A).

Genus Brsianea Yeh, 1990
Type species: Buswanga chengi Yeh, 1990,

Bustanga () xyzn Sugiyama sp. nov,
Fig, 37-2
Radinm ¥ sp., Sashida of al., 1993, fig, 6-13.
? Multisegmented Nassellaria gen. et sp. Indet., Sashida &f ol

1993, fig. 6-12.

Description: Spongy test elongated with two poles,
It is widest at the equatorial part and gradually taper-
ed to the conical polar part. There are two polar
spines, one at each pole, and those are usually short
and rod-like. Surface of the shell is rugged by dis-
tributuion of spherical to subspherical nodes, and
pierced by small, circular pores.

Remarks: This species is tentatively assipned to
Busuanga based on the similarity of the shell surface
character. However, it may be a two-rayed hagiastrid
spece is since its surface is also somewhat similar to
those of hagiastrids.

Dimensions (gm): Based on seven specimens.
Length of test, 285-340 (holotype 295); width of test,
G0-85 (holotype 72).

Type material: ESN 148078 (Fig. 37-2), O-5, TR 3B.

Range: Ladinian (TR 3B to 4A).

Etymology: Named by an arbitrary combination of
letters (ICZN, 1985, p. 199, Appendix D, pt. V, Ree-
ommendation 26).

Genus Canesium Blome, 1984
Type species: Canesium lentupt Blome, 1984 (by

monatypy) .

Canesium (7) cucwrbila Sugiyama sp. nov,
Figs. 37-7, 8

Drescripfion: Test gourd-shaped and covered by
microgranular silica. Cephalis small and subspherical.
Thorax frustum, wider than cephalis, Collar stricture
indistingt externally, Abdomen and following seg-
ment subcylindrical to subspherical, nearly same
shape. Lumber and third strictures marked by
changes in contour. Aperture circular, rimmed by
rised, or cylindrical appendage in some specimens,
The pores are not well observed due to preservation
and microgranular silica, All segments are internally
partitioned one another by thick septa.

Remarks: The generic assipnment is tentative. This
species is distinguished from Canestinn ledon by the
shape of the shell, especially the large abdomen. It
may be related to Tricolocapsa (2} lacrima sp. nov,

Dimensions (wm): Based on eight specimens.
Height of test 150-220 (holotype 183); maximum
width of test 80-110 (holotype 102).

Type material: ESN 148010 (Fig. 37-8), R-14, TR
4B.

Range: Ladinian to Carnian (TR 4B to 5B)

Etymolagy: From the Latin cwcierfife meaning a
gourd.

Genus Coemlalune Pessagno, 1979
Tipe species: Cantalum holdsioortii Pessagno, 1979

Cantalum (7) sp, A
Fig. 40-1
Remarks: This speceis differs from Caslaliom (2) sp.
B in having straight spines, The generic assignment is
tentative since pantanellid pore frames are not clear.

Range: Norian (TR 8A).

Cantalum () sp. B
Fig. 40-4
Remarks: This speceis resembles the type species of
the genus, from which it is distinguished by having
much stronger torsion on the spines and lacking
pantanellid pore frames,.
Range: Morian (TR 8A to 8C).
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Fig. 40, 1, Carlafiem (7) sp. A, ESN 148215, H-33, TR 8A, 2-ib. Braginefla sudis (Bragin}. 2: ESN 148216, H-65, TR 8B, 3a,
h: Inner microsphere, ESN 148217, H-65, TR 8A. MB=median bar. Antl=antapical ray. 4. Canfafum (7} sp. B, ESN
148218, H-33, TR 8A. 5-Tb. Capmuchosplaera meosqgaris Sugivama sp, nov. & Paratype, ESN 148219, H-36, TR 84,
6: Paratype, ESN 148220, H-72, TR 8A, Ta, b: Holotype, ESN 148011, H-35, TR 8A. 8, 10, Drveyericyrtium
itlcrcantheon Sugivama sp. nov. 8 Holotype, ESN 8019, K-41, TR 8C, 10: Paratype, ESI 148220, P-14, TR 80,
g, 11, 13. Dumitricaella () paroa Sugivama sp. nov, 9 Holotype, ESN 148016, H-31, TR 8A, 11: Paratype, ESN
148221, H-23, TR 7, 13: Paratype, ESN 148222, HZ-10, TR 7. 12, Farcus sp. A, ESN 148223 K-103, R 0B. Scale
har=50 pm,

Genus Capnuchosphaera De Wever, 1979 lar in outline, nodose, pierced by small pores

Twpe spectes: Capmuchosphaera triassica De Wever, Tumidaspinae long but spinal shafts completely
1979, absent, Spinal tumors, as long as spinal tunnels,
display strong sinistral torsion, composed of wider

Capnuchosphaera neosagariz Sugivama sp. nov., grooves and narrower and acute ridges. Tumors end
Figs. 40-5—7h in small, triangular projection directed slightly out-

Deseriplion: Cortical shell subtriangular to triangu- ward.
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Remarks; The general features of the test including
tumidaspinae closely resemble Capnnchosphaera
sagaris sp. nov. from which it differs in having
tumidaspinae whose ends are not prominently diver-
gent, Moreover, torsion of spines of this species is
stronger than C. sagaris,

Dimensions (gn): Based on 21 specimens, Maxi-
mum diameter of cortex 115-165 (holotype 1300;
length of spine 90-130 (holotype 128).

Tywpe material: ESN 148011 (Figs. 40-7a, b), H-35,
TR 8A.

Range: Upper Norian (TR 8A to 8B).

Etymalpgy: From the Greek neos, new, and species
NEAME Sagaris,

Capnuchosphaera oma Sugiyvama sp. nov.
Fig, 37-12

Description: Cortical shell triangular to subtrian-
gular in outline, more or less lenticular, bumpy,
pierced by small pores. Tumidaspinae robust; spinal
tunnels short, spinal tumors displaying sinistral tor-
sion, spinal shafts very long.

Remavks: This species resembles Capnischosphaera
mevicana Pessagno, 1979, from which it is distin-
guished by having a triangular to subtriangular,
lenticular and bumpy cortical shell. It differs from C.
iriasstca and C. deweveri in having sinistral rather
than dextral torsion on the tumidaspinae.

Dimensions (pm): Based on seven specimens.
Maximum diameter of cortex 120-170 (holotype 165);
length of spine 130-190 {holotype 155).

Type material: ESN 148012 (Fig. 37-12), HZ-2, TR
GB.

Range: Lower Norian (TR 64 to 6B).

Etymology: From the Greek omos meaning crude,

Capnnchosphaera sagaris Sugivama sp. nov,
Figs. 37-13a, b
Capmnichosphaera (2] sp., Yoshida, 1986, p. 13, figs. 1, 2 (mon 3],
Deseription: Cortical shell subtriangular to triangu-
lar in outline, nodose, pierced by small pores.
Tumidaspinae long and stout, spinal shafts completely
absent, Spinal tumors are short, approximately half
the length of the spinal tunnels, composed of wider
grooves and narrower and acute ridges and displaying

strong sinistral torsion, Tumors ends are wide and
laterally divergent to form a funnel-like outline with
undulated distal ridges.

Remarks: This species is distinguished from other
species of the genus by its funnnel-shaped spinal
tumors with strong sinistral torsion without spinal
shaft.

Dimensions (gm): Based on five specimens, Maxi-
mum diameter of cortex 115-165 (holotype 135);
length of spine 70-110 (holotype 100).

Type material: ESN 148013 (Figs. 37-13a, bj, -17,
TR 5B.

Fange: Carnian (TR 5B).

Etvmology: From the Greel sagaris meaning a
WA o

Genus Celfwronia Sugivama gen, nov,

Eitymelogy: Mamed by an anagram of the genus
Cornutelia Ehrenberg, 1838, feminine gender,

Twpe species: Celfwronfs domax Sugivama sp, nov,
{by monotypy).

Range: Anisian to Ladinian (?) as far as known.

Definition: Test long with more than two segments.
The details of the internal shell structure are not
known. Cephalis imperforate, subspherical to bul-
bous, having more or less rugged surface, and with or
withoul apical and ventral spines. Collar siricture
may be pronounced but other strictures are not promi-
nent, so that the distinction between thorax and subse-
quent segments is difficult. Final segment js charac.
teristically long and porous, with or without undura.
tions, Pores are large and set in various shaped,
mainly subcircular to angular, thick frames.

Remarks: This genus differs from Zevfies Sugivama
in having a longer test with thicker pore frames on the
last segment. Cormufells has a very small cephalis in
which there is no spicule system. The cephalis of
Celiuronta gen. nov. is much larger than that of
Corndella.

Cellwronta [?) conica Sugivama sp. nov,
Figs. 37-10, 20
Deseription: Test relatively short. Cephalis conical
to dome-shaped, imperforated, with a thin, needle-
like apical spine on the apex, Collar stricture marked
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by a change in contour, and another stricture indis-
tinct. Thorax or theracoabdomen elongated frustum
in outline, longer than wide, wider and longer than
cephalis, having wall similar to Celluronle donax sp.
My,

Remarks: Since the interior side of the shell has not
been observed yet, it is uncertain whether the past-
cephalic segment is composed only of a thorax or a
thorax plus abdomen. This species s distinguished
from Celluronia donar sp, nov. by having a shorter
test, slender cephalizs with a needle-like apical spine
on the apex, and also shorter and wider post-cephalic
segment or segments.  The generic assignment
remains uncertain because the relationship with the
type species is not known.

Dimensions () : Based on 12 specimens. Length
of apical spine up to 50 (holotype 15); height of
cephalis 35-50 (holotype 45); maximum width of test
70-90 (holotype 78).

Type material; TSN 148014 (Fig. 37-20), F-9, TR
3B.

Range: Upper Anisian to Ladinian (TR 3A to 3B).

Etymology: From the Greek konikos meaning cone-
shaped.

Celluronia donax Sugivama sp. nov.
Figs. 37-14, 15

Deseription: Test as with genus, very long and slen-
der, Cephalis subspherical, slightly rugged, and imper-
forated. Apical and ventral spines present or absent.
Collar stricture marked by a change in contour, Post-
cephalic segments porous and consist probably of a
barrel-like thorax and more than two post-thoracic
segments forming a long, nearly eylindrical outline.
Strictures between segments indistinet,

Femarks: This species is compared to Celluronta (7)
eonica sp. nov, and C, sp. A under the latter species,

Dimensions (gm); Based on 10 specimens. Width of
cephalis 33-43 (holotype 35); length of test as far as
preserved 200-390 (holotype 335).

Tepe material: BESN 148015 (Fig. 37-14), M-12, TR
2A,

Range: Anisian (TR 2A to 2B).

Etymalogy: From the Latin donar meaning a pipe.

Celleronla (7) fouf Sugiyama sp. nov.
Figs. 37-18, 19

Descripfion: Cephalis conicaloval in outline, imperfo-
rate, with a short, conical apical spine. Post-cephalic
segment eylindrical without constrictions, narrower
than cephalis, pierced by small, irregularly arranged
pores.

Remarks: This species is tenlatively assigned Lo
Celluronta gen, nov, based on the similarity of the
general outline to C, sp. B

Dimensions (gm): Based on 10 specimens. Width of
cephalis 25-35 (holotype 33); length of test as far as
preserved 90-130 (holotype 110).

Type materiol; ESN 148007 (Fig. 37-18), E-1, TR
2A.

Range: Lower Anisian (TR 24A).

Etvmalogy: Named by an arbitrary combination of
letters (ICZM, 1985, p. 199, Appendix D, pt. V, Rec-
ommendation 26).

Cellronta sp. A
Fig. 37-16
Remarks: This species is distinguished from Cellyr
grda donax sp. nov. in having a wider test with a
bladed apical spine.
Range: Anisian (TR 2B).

Cellronta sp. B
Fig. 37-17
Remarks: This species  is distinguished from Cel
fwronfa sp. A in having a larger cephalis with
reticulated ridges,
Range: Anisian (TR 2B).

Genus Corrn Blome, 1984

Twpe species; Corum speciosum Blome, 1984,

Remarks: Prior to Blome (1984), Kozur (1984)
established the genus Whalenelia with the type species
Dictvomitra arrecta Hinde and considered that 0.
arrecla and Triassocampe (2) sp. E of Yao (1982) are
synonymous. If so, the genus Coron should become a
junior synonym of Whalfenella, 1t is, however, guite
difficult to judge exactly whether . grrecte and T,
(#) sp. E are one and the same species or not
Therefore, it is profitable for subsequent investigators
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to consider that the genus Whalenella is a nomen
dubinem.

Carum (?) delgade Sugiyama sp, nov.
Figs. 41-1, 2
Trigssocampe () sp. E, Yao, 1982, pl. 2, fig. 11 (non fig. 12).

Diescription; Test relatively slender, consisting com-
monly of more than five segments.  Cephalis small,
subconical to subhemispherical and imperforate.
Post-cephalic sepments barrel-shaped, almost same
gize, with small pores between longitudinal costae
The distribution of pores on the post-cephalic seg-
ments is very variable; in some cases pores are arran-
ged i almost longitudinal rows and in other cases
they are scattered. Longitudinal costae discontinuous,
developed on all segments including the cephalis.
Collar stricture indistinct, subsequent strictures are
deep.

Remarks: This species is distinguished from hitherto
known species of Corem by its slender shaped test and
having costae even on the cephalis, and also by posses-
sing numerous pores between costae,

Dimensions (gm): Based on 33 specimens. Length
of test 180-240 (holotype 205) ; maximum width of test
62-88 (holotype 720,

Type material: ESN 148018 (Fig. 41-1), R-31, TR
4B.

Range: Carnian (TR 4B to GB).

Elymology: From the Spanish delpade meaning slen-
der,

Corum (7)) sp. A
Fig. 41-3
(2) Trizssocampe () sp. D, Yao, 1982, pl. 1, fig. 6.

Remarks: The general shape of the test is similar to
Triassocampe species. However, the surface of post-
thoracic segments is nodose and circumferential
ridges are absent. Pore are not well observed, but at
least one row of small, subcircular pores is present in
each post-thoracic segment. This species is tentative-
ly assigned to Corum but may be an ancestral species
of the genus Multtmanilis Yeh.

Kange: Ladinian to Carnian (TR 4A to 5B).

Genus Deflandrecyrtivon Kozur and Mostler, 1979

Type species: Deflandrecyrtiom popofshyi Kozur and
Muostler, 1979,

Remarks: See generic remarks of Dreverigyrlinm
Kozur and Mostler below.

Deflandrecyrtinm sp. A
Fig. 41-6

Kemarks: Test possibly with four sepments; an
imperforated cephalis and thorax, perforate abdomen,
and the fourth segment with a narrow skirt, This
species is similar to the type species, but differs in
having the final segment wider than abdomen.

Range: Carnian (TR 5A).

Genus Dictvomitrells Haeckel, 1887
Tupe species: Eucyriidivm  articulofuvm Ehrenberg,
1873,

Dicivomitrella sp. C
Figs. 43-4, 5
Dictyarmitrella sp. C, Yao, 1982, pl. 4, figs. 12, 13, Hori, 1990, p.

bEl, fig. 8-8,

Remarks: More than 20 specimens were obtained,
but they do not retain original pore feature due to
preservation, This species is similar to Propearvicin-
guela maniliformis Carter, 1993, but the relationship is
uncertain.

Range: Hettangian to Sinemurian (JR 0A to 0B).

Genus Drevericyrtion Kozur and Mostler, 1979

Type species: Drovericyrtiiom curvatem Kozur and
Mostler, 1979,

Remarks: Kozur and Mostler (1981) synonymized
this genus and Deflandrecyriiiom. However, the type
species of the latter is probably four-segmented as
well as above Deflandrecyritum sp. A, 1 consider that
the name Dvevericyrtivon should be retained to include
two-segmented nassellariang with globular upper and
flared lower thovax. Further investigation on the type
species is necessary to solve this problem,

Diveyericyrtinm ithacanthion Sugivama sp. nov,
Figs. 40-8, 10
Dreyerigyetiion {7) sp., Yoshida, 1986, pl. 8, figs. 5, 6.
{?) Deffandrecystiven sp. A, Hori, 1990, p. 581, fig. 8-1.
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Deseription: Cephalis subspherical, with a long,
three-bladed apical spine without torsion. Cephalis
may be fenestrated at the base of grooves of apical
spine, but otherwise is imperforate. Collar stricture
marked by a gentle change in contour, Upper thorax
globular to slightly elongate, composed of spongy
mesh. Lower thorax strongly flared, consisting of
bars oval shaped in cross section, with circular to
subcireular pores. Constriction between the upper and
lower thorax shallow, marked by a gentle change in
contour; constricted part always narrower than maxi-
mum width of the upper thorax. Skirt margin rimmed
by a thick ring.

Remarks: This species is a direct ancestor of Dreyer-
icwrffim carferae (Yeh and Cheng), from which it is
distinguished by lacking torsion on the spine. More-
over, the thorax of this species is much narrower than
that of [, carferae.

Dimengions  (in gpm): Based on 22 specimens.
Length of test 190-280 (holotype 205); width of skirt
145-230 (holotype 152).

Type material: ESN 148019 (Fig. 40-8), K-41, TR
ac,

Range: Morian to Rhaetian (TR 8A to 8D},

Elymoloey: From the Greek ifhivs, straight, and
akantha, a thorn

Diveyericyrtinm virgtspinerm Sugivama sp. nov,
Fig. 41-7
Sqninabolelle (7} sp. B, Yao, 1982, pl. 2, fig. 20,

Description:  Cephalis  subspherical, imperforate,
with a long, rod-like apical spine. Collar stricture
marked by a sharp change in contour. Upper thorax
globular, with nodes developed at the junction of

lattice bars; pores subcircular to subhexagonal, longi-
tudinally aligned and quincuncially arranged. Lower
thorax strongly flared, consisting of large hexagonal
pore frames. Consiriction between the upper and
lower thorax shallow, marked by a gentle change in
contour, but the constricted part is slightly narrower
than the maximum width of the upper thorax, where-
as the skirt margin is much wider and rimmed by a
thick ring.

Remarks: This species is distinguished from Dreyer-
icyrtieemn  cwrvatiem by having a rod-like, straight
apical spine rather than three-bladed, curved one.

Dimensions (in gom): Based on five specimens.
Length of test 200-250 (holotype 230); width of skirt
185-235 (holotype 200).

Twpe material: ESN 148021 (Fig, 41-7), Q-25 TR
GA.

Renge: Carnian to Norian (TR 6A to 6B).

Etymology: From the Latin pirga, a twig, and
spinens, thorny.

Genus Dimitricaclla De Wever, 1982a
Tupe species: Dhemitricaella  pawlioni De Wever,
19834,

Dyemitricaella (?) peva Sugivama sp. nov.
Figs. 40-9, 11, 13
MNasssllaria A, Yoshida, 1986, pl. 5 figs 7-9.

Deseriplion: Test small, composed of porous ce-
phalis and thorax. Cephalis subspherical, with three,
three-bladed spines. Center of the three spines verti-
cal and always well developed but other two obliquely
directed are variable from conical to rod-like. Collar
stricture indistinet externally, from which arise at

Fig. 41. 1, 2. Coriem (?) delgado Sugivama sp. noev. 1 Holotype, ESN 148018, R-31, TR 4B, & Paratype, ESN 148089, R-15,
TR 8A. 3 Corem (3} sp. A, ESN 148000, B-15, TR 5A. 4, 5. Enaplocompe yehae Sugiyama gen. ef sp. nov. 4
Paratype, ESN 148091, R-42, TR 5B, 5: Holotype, ESN 148022, )-11, TR 5B. 6. Defandvecyrtinm sp. A, ESN 148092,
R-17. TR 5A. 7. Drepericyrlium virgispinenm Sugivama sp. nov., holotype, ESN 148021, Q-25 TR 6A. 8a, b.
Forgmanelling sp. A, ESN 148003, M-3, TR 2B. 9. Haeckeficyriiom sp, A, ESN 148094, Q-24, TR 6A. 10,
Hungavosatwrmalis sp. A, ESN 148005, R-15, TR 5A. 1L Hozmadia (?) sp. A, ESN 145086, R-40, TR 5B. 12
Kahlerosphaera sp, D, ESN 148027, HZ-7, TR 6B, 13. Kehierosphaera sp. A, ESN 148097, R-40, TR 5B, 14,
Kahlevosphaera sp. B, ESN 148098, Q-18, TR 5B. 15. Kalblerosphaers sp. C, ESN 148099, Q-17, TR 5B. 16
Ladinocanpe sp. A, ESN 148100, F-4, TR 3A. 17, Laxforin (2) carmicem Suglyama sp. nov,, holotype, ESN 143028,
R-22, TR 5B. 18. Multimenilis japonicns Sugivama sp, nov, holotype, ESN 148032, N-5, TR5B. 19, 20. Muelleriforlis
cive Sugivama sp. nov. 19 Holotype, ESN 148031, R-15, TR 5A, 20: Paratype, ESN 148101, R-35, TR 5A. Scale
bar=50 gm.
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least two feet that do not fuse with the shell wall; feet
vary from conical to rod-like. Length of thorax
unknown as most specimens appear to be incomplete.
is variable, which is probably due to preservation bias,

Fentaris: Well preserved specimens have not been
obtained yet, but the characteristic outline of the test
permit the establishment of this new species. This
species resembles Dumiitvicaclle sp. 1 of De Wever
(1982a) but their phylogenetic relationship is uncer-
tain.

Dimensions (gm): Based on 15 specimens.  Height
of test including spine 90-145 (holotype 92); width of
test including spine 70-140 (holotype 77).

Type malerigl: ESN 148016 (Fig. 40-9), H-31, TR
8A.

Range: Norian (TR 7 to 8A).

Etymology: From the Latin parves meaning small,

Genus Enaplocanipe Sugiyama gen. nov.

Etymology: From the Greek emsoples, armed, and
Rampe, caterpillar, feminine gender,

Tupe species: Enoplocampe vehge Sugiyama sp. nov,
{by monotypy).

Fange: Carnian as far as known.

Definition; Multisegmented nassellarian whose test
is. composed of spherical to subspherical cephalis and
barrel-shaped, porous post-cephalic segments which
gradually increase in diameter. Apical spine conical
and three-bladed. Three arms extending from thorax,
proximally bladed and tapering distally to a point.

Remarvks: This genus is similar to Triassocantbe but
it differs in having three arms attached to the thorax.
It is distinguished from Zevins, especially £ perar.
mratis Sugivama, by having a stout bladed apical spine
and arms. The upper ridges of the arms attached to
collar are probably extensions of D and two L.

Enoplocampe yehae Sugivama sp. nov.
Figs. 41-4, 5
Nassellaria indet. gen. B sp, A, Yeh, 1990, 2. 30, pl. &, figs. 11, 15,

17, ph. 10, fig. 13.

Deseripfion: Test as with genus; circumferential
ridges absent and a single row of primary pores
situated on the boundary between segments,

Kemarks: Refer to the genus.

Dimensions (gm): Based on 32 specimens. Length
of test 190-240 (holotype 215); width of test including
arm 100-130 (holotype 105).

Type meterial: ESN 148022 (Fig. 41-5), Q-11, TR
a3,

Reange: Upper Carnian (TR 5B to 6A).

Etymology: Named after Dr, Kuei-yu Yeh who first
reported the occurrence of this species and contribut-
ed to the knowledge of Triassic radiolarians.

Genus Farcrs Pessagno, Whalen and Yeh, 1986
Tpe species: Farcis graviockensis Pessagno, Whalen
and Yeh, 1936,

Farcies sp. A
Fig. 40-12
Remarks: This specesis is similar to Farcws kozuri
Yeh, but lacks transverse ridges on the thorax, Also,
it differs from F. lepidus Yeh in having feet that are
attached to the aperture.
Range: Sinemurian (JR 0B).

Genus Foremanelling Dumitrica, 1952b
Type spectes: Foremanelling  helenae Dumitrica,
1982b,

Fovemeanellina sp. A
Figs. 41-8a, b

Zevins sp., Matsuoka of af, 1994, pl. 1, fig. 10

Remarks: This species is similar to Feremanelling
fredenme and F. maecrocephala Dumitrica from which it
is distinguished by its low-positioned V that is direct-
ed nearly horizontally, and also by the large and
expanded thorax.

Range: Anisian (TR 2B to 2C).

Genus HMaeckelicyrttuom Kozur and Mostier, 1979
Twpe species: Haeckelicyrtiom austriacim Kozur and
Mostler, 1579,

Remarks: Kozur and Mostler (1979) established
Hueckelicyrtium  as a three-segmented, hat-shaped
nassellarian genus. However, the type species is
apparently two-segmented judging from the original
illustration. Carter (1993) assigned Rhaetian three-
segmented hat-shaped nassellarians to Haeckelicyr-
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tirene, whereas two-segmented ones to Sguinabolella
Pessagno, 1969, In this study, all hat-shaped Triassic
nassellarians, which belong to neither Deflandrecyr-
tivem nor Dveverfcyrtinm, are assigned to Haeckelicpr
fem. Hori (1992) revealed that hat-shaped nassellar-
ians disappear at the end of the Triassic, which is also
corfirmed by the present study. Recently, Yao (1997)
iltustrated more than 700 species from the Lower and
Middle Jurassic maganese carbonate nodules which
contain considerably well preserved and diverse
radiolarian assemblages. However there are no hat-
shaped nassellarians assignable to Mackelicyrtinm or
Squinabolella in Yao's (1977) materials. This supports
the result of Hori {1992} and this stydy. Therefore, it
is not appropriate phylogenetically to include Triassic
hat-shaped nassellarians to Squimabelella whose type
gpecies is from the Upper Cretaceous, Morphologic
similarities between Triassic hat-shaped nassellarians
and Squinabolells must be considered as homeomorph,
Pessagno (1969) mentioned that development of the
thoracic velum is one of the important features of
Sguinabolells. However, this feature is not so impor.
tant for genus level since taxa with flared final seg-
ment often have the velum as morphologic variation
below genus level {(eg, Cenozoic theoperid Cvelado-
plora Ehrenberg, 1872, and lophophaenid Asfarciissa
Petrushevskaya, 1967).

Haeckelicyrtinm breviorg Sugivama sp. nov.
Figs, 42-5—8

Squinabolelia (7 sp, C, Yao, 1982, pl. 3, fig. & Hori, 1990, p. 581,

fig. 8-2,
Sqeinabolella sp. D, Carter, 1993, p. 103, pl. 17, fig. &

Deseripiion:: Cephalis small, spherical, imperforate,
with a rod-like apical spine in well preserved speci-
mens., Thoerax hemispherical, with a delicate velum at
the base; pores mainly subhexagonal to hexagonal,
regularly aligned in horizontal rows and quincuncially
arranged in the lower thorax; bars relatively thick,
forming hexagonal pore frames, often bearing nodes
at the junctions especially in the upper part. Thoracic
wiall developed in a small scale beneath the skirt,
extending as a velum at the base. The skirt relatively
narrow, having one or rarely two rows of subcircular,
subrectangular or subhexagonal pores. Triangular

spines more or less developed laterally around the
margin of the skirt.

Femaris: This species is distinguished from Fleeck-
elicyrifiem lakemurai Yeh and Cheng by having a much
narrower skirt.

Dimensions (pm): Based on 41 specimens, Length
of test including spine 170-220 (holotype 210): width
of skirt 210-430 (holotype 238).

Type material: ESN 148023 (Fig. 42-5), P-17, TR
&M,

Range: Rhaetian (TR 8D).

Etymology: From the Latin breeis, short, and, ora, a
margin.

Haeckelicyrffum leren Sugivama sp. nov,
Figs. 42-2—4, 9
Dyeyericyriinm () sp. B, Yoshida, 1986, p. 18, pl. 8, figs 3, 4.

Deseription: Cephalis small, spherical, imperforate,
with a rod-like apical spine which is sometime long.
Thorax hemispherical, commonly short; surface usu-
ally covered by microgranular silica especially in
upper part: pores subhexagonal to subcircular en-
closed by hexagonal pore frames, regularly aligned in
horizontal rows and quincuncially arranged in the
lower thorax: bars thin, oval in cross section. Devel-
opment of thoracic velum not confirmed due to the
preservation, but it appears the thoracic margin is
present beneath the skirt which is flattened frustum
from lateral view. There are more than four concen-
tric rows of cireular pores which are nearly same size.
Margin of the skirt rimmed by a thick ring bounded
by a single ridge.

Reparks: This species is distinguished from fHaeck-
elicyrtivm fakemurai Yeh and Cheng by having a thick
rim at the margin of the skirt, This species resembles
Huaeckelicvrfivm  desrochersi (Carter) from which it
differs in having much smaller pores on the theracic
skirt that is rimmed by a thick ring bounded by a
gingle ridge rather than double.

Dimensions (gm): Based on 15 specimens. Length
of test including spine 100-160 (holotype 120); width
of skirt 255-360 (holotype 255).

Type malerial: ESN 148025 (Fig. 42-2), H-68, TR
8A.

Range: Norian (TR BA to 8B).
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Etvmalogy: From the Greek feren meaning smooth.

Haechelicyriivm sp. A
Fig. 41-9
Soninableffa (1) sp. A, Yao, 1982, pl. 2 fig. 19
Unnamed nassellaria, Yeh and Cheng, 1996, pl. 11, figs. 1, 2, 12
14, 15

Remarks: There are no individuals possessing an
apical spine. It is uncertain whether the absent is
original or due to preservation.

Hange: Carnian t Norian (6A),

Haeckelicyrifum sp. B
Fig. 42-1
Remarks: The general shape is similar to Haeck.
elicyrfinem  feren sp. nov., from which it differs in
having much narrower skirt. This species lacks thor-
acic velum,
Hange: Norian (TR 8A),

Genus Hagiastrom Haeckel, 1881,
emend. Baumgartner, 1980
Twpe species: Hagiastrum plesmeny Ritst, 1885,

Hagiostron (¥} pacificeom Sugiyama sp. nov,
Figs. 43-1, 2

Peeudohagiaztrum 2 sp. A, Carter, 1993, p. 89, pl. 12, fig. 5.
Hagiastridae gen. et sp. indet A, Yeh and Cheng, 1996, p. 10, pl,

I, figs. 2,6, 9
Hagiastridae gen, et sp. indet B, Yeh and Cheng, 1996, p. 10, pl.

1, figs. 3, 4, 12, 13

Deseription: Yery large test consisteng of small
central area and four coplanar rays. Length of the
rays attains more than three times diameter of the
central area. The rays keep an almost equal diame-
ter, and the distal ends lack spines. Pores small and
iiregularly arranged.

Remarks: Yeh and Cheng (1996) recognized two
forms based on the arrangement of the pores. How-

Fig. 42. 1. Haechelicyrtiem sp. B, ESN 148224, H-5, TR BA. 2-4, 8. Heeckelfcyriinm teren Sugiyama sp. nov. 2 Holotype, ESN
148025, H-68, TR BA, ¥ Paratype, ESN 148225, H-33, TR A, 4: Paratype, ESN 148226, H-33, TR 8A, % Paratvpe,
ESN 148227, H-33, TR 8A. 5-8, Haeckelicyriinm brevipra Sugivama sp. nov. 5 Holotype, ESN 148023, P-17, TR 8D,
6: Paratype, ESN 148228, K-68, TR 8D, T: Paratype, ESN 148229, K-68, TR 8D, 8: Paratype, ESN 148230, P-14, TR
&0, Scale bar="50 gm.
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ever this is considered only as speceis variation, This
species resembles Peewdphagiastriom P fosuense Carter,
from wihch it differs in lacking spines at the end of
the rays.

Disensions (gm): Based on 15 specimens.  Length
of rays up to 380 (holotype 378).

Type material: ESN 148232 (Fig. 43-2), K-47, TR
BC.

Range: Norian to Rhaetin (TR 8A to 80).

Etymology: Based on the occurrences in the circum-
Pacific region,

Genus Hozmadie Dumitrica, Kozur and Mostler, 1980
Type species: H, reffculala Dumitrica, Kozur and
Mostler (by monotypy).

Hozmadia spinifera Sugiyama sp. nov.
Figs. 44-1, 2
Saitowm Fsp., Yao of al., 1980, pl. 1, fig. B,
Powlpnes nakesekol Sugivama; Matsuoka #f of, 1994, pl. 1, Tig.

13,

Description: Test as with genus but relatively small.
Cephalis hemispherical to subhemispherical, having a
three bladed apical spine bearing three branches
within the interval between the proximal third and
half. Each foot also has a verticil of three branches in
the proximal part.

Kemarks: This species is distinguished from other
members of the genus in having branches on the apical
spine and feet. This species resembles co-occuring
Neopylenfonema nakasekoi (Sugivama), but is larger,
has a thick rim at the base of the cephalis, and lacks
protrusion of two | and ¥V outside the cephalis,

Dimenstons (pm): Based on 12 specimens. Length
of apical spine 50-150 (holotype 100); of cephalis 85-
105 (holotype 87); of feet 50-120 (holotyvpe 67).

Type material; ESN 148026 (Fig. 44-2), C-2, TR 2C,

Range: Anisian (TR 2A to 3A).

Etvmology: Frm.n the Latin spimifer for bearing
thorns.

Hozmadia (7) sp. A
Fig. 41-11
Femarks: This species is similar to Hozmadia
koeveskallensis group and Poulpus ()  covonensis

{(Yeh), but differs in having straight and longer feet.
The position of the feet is higher than in the H
koepeskallensis group,

Range: Ladinian to Carnian (TR 4A to 5B).

Genus Hungarosatwrnalis Kozur and Mostler, 1983
Twpe species: Hungarosaliernalis muitispinosus Kozur
and Mostler, 1983,

Heengarosaturnalis sp, A
Fig. 41-10
Remarks: There are 12 marginal spines which are
very slender and have a sharp tip.
Range: Ladinian to Carnian (TR 4B to SA).

Genus facis De Wever, 1982a
Type species: facus covonatus De Wever, 1982a.

Jucws sp. aff. [ dsa De Wever
Fig. 38-2
aff. facns dxa De Wever, 1982a, p. 212, pl. 12, figs. 10-14, pl. 13,

fige 1-4.

Remarks: This species is distinguished from facus
fza by having a more robust apical horn. Presently the
phylogenetic relationship with the Jurassic facus
species i3 not well understood.

Range: Norian (TR 8A to 8B).

Genus Kahlevosphaera Kozur and Mostler, 1979
Twpe spectes: Kahlerosphaera parvispinoss Kozur and
Muostler, 1979,

Kahlerosphaera sp. A
Fig. 41-13
Remarks: This species is similar to Kallerosphaera
Pliilippimessis but differs in having the branches of the
spinges around the middle part rather than proximal,
and also in lacking torsion on the spines.
Range: Carnian (TR 5A to 6A),

Kahlerosphaera sp. B
Fig. 41-14
Remarks: This species is similar to Kahlerosphaera
sp. I but differs in havng prominent axial spines. It is
distinguished from K. sp. A by having branches at the



160 K. Sugivama

species described by Blome (1984) but has narrower
ridges,
Range: Norian (TR 8B).

Genws Lysemelas Sugivama gen. nov,

Eftvmolagy: From a by-name of the Greek mith-
ological goddess Aphrodife, feminine gender.

Tipe species: Lysemelas olbia Sugivama sp. nov. (by
monatypy),

Range: Norian as far as known.

Definefion: Multisegmented test conical, long, with a
very long, stout apical spine. Cephalis imperforate,
completely hidden in proximal part of apical spine.
Thorax perforated, having three arms. Abdomen and
the subsequent segments short, frustum, possibly dou-
ble-lavered, perforated, and internally separated one
another by thick septa; pores small, enclosed by
frames that bearing small nodes at the junctions, with
or without repular arrangement.

Remarks: This penus is somewhat similar to FParah-
seeen Yao, 1982, and Dvoltus Pessagno and Whalen,
1982, from which it differs in having three arms and a
very stout apical spine. Phylogenetic relationships
with othe genera are not known.

Lysemelas albia Sugiyama sp. nov,
Figs. 28-1, 43-6—10b
Parahswon (7)) sp. A, Kojima and Mizutani, 1987, fig. 3-10.
Tetmspinocyrits (F) sp,, Bragin and Krylov, 1996, p. 135, pl. 2,

figs 8 11.

Descrapfion: Test as with genus, gradually increas-
ing in width but in some specimens the width decrease
in the distal segments. Thoracic pores small, those on
post-thoracic segments larger. Lumber stricture
sometimes marked externally by a gentle change in
contour, but other strictures are completely absent.
Apical spine and arms never bladed. Development
and divergent angle of armz are variable; some have
rather short, conical arms extending nearly horizon-
tally and the other posses thin, rod-like arms directed
downward,

Remarks: Refer to the genus. Completely preserved
specimens are very rare. Most individuals lack middle
to distal part of the apical spine. This species has a
relatively wide range of morpholegic variation as

described above, so a specimen with a forked apical
apine (Fig. 43-7) i= assigned to this species.
Dimensions (gm): Based on 15 specimens. Length
of apical spine up to 180 (holotype 125): of test except
apical spine 150-200 (holotype 160); width of test 90-
130 {holotype 105).
Tupe malerial: ESN 148029 (Fig. 28-1), H-3, TR 7.
Kange: Morian (TR 7 to 8C).
Etvmofogy: From the Greek olfbios meaning blessed.

Genus Mesosatiwrnalis Kozur and Mostler, 1981
Type species: Palaeosabwrnalis fevis Donolrio and
Mostler, 1978,

Mesosafwrnalis oclostinus Sugivama sp. nov.
Fig. 45-1

Descriplion; Ring narrow, angular, having eight
convex corners from which arise eight peripheral
spines and two concave corners from which arise two
peripolar spines.

Remarks: This species is distinguished from the
other species of the genus by having an angular ring
with eight peripheral spines. The number of periph-
eral spines is rarely reduced to seven.

Dimensions (pm): Based on 17 specimens. Maxi-
mum diameter of ring 130-180 (holotype 155); length
of spine up to 50 (holotype 40),

Type material: ESN 148030 (Fig. 45-1), HZ-16, TR
7.

Range: Norian (TR 7 to BA).

Etymolagy: From the Latin ocfo, eight, and spéne,
spine,

Mesosaturnalis sp. aff. M. arius
(Donofrio and Mostler)
Fig. 45-3

alf. Paleosaturmalis artus Donofrio and Mostler, 1978, p. 34, pl. 7,

fig. 11.

Remarks: This species differs from Mesosalurnalis
arfus in having more than ten radial spines,

Range: Morian (TR 7 to 8A).

Mesosatwrnalis sp. aff, M. breviaculeatus
(Donofrio and Mostler)
Fig. 45-4
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afl. Acanthocirens breviacrlatis Donofrio and Maostler, 1978, p.

26, pl. 1, fig. 9, pl. 3, figs 12, 14.

Remarks: This species is  distinguished from
Mesosaturnalis breviaculatns by having asymmetrical
arrangement of radial spines.

Range: Morian (TR 7).

Mesosaternalis sp, aff, M, oclosbinus
Sugiyvama sp. nov,
Fig. 45-2
Remarks: Only two specimens were obtained. This
species differs from Mesosalnrnalis oclospinus sp. nov,
in having a rounded shaped ring rather than angular,
but is a probably variation M. oclospims.
Kange: Norian (TR 7 to 8A).

Genus Muelleritortis Kozur, 1988a
Type species: Emiluvia (7) cochilenta Nakaseko and
Nishimura, 1979,

Muellerifortiz cive Sugiyama sp. nov.
Figs. 41-19, 20

Description: Cortical shell nodose, subspherical to
subcylindrical, having four, coplanar spines crossing
one another at right angles, The spines are three-
bladed, widest at the middle, and tapering to a point,
Ridges of the spines possess a series of small nodes.

Remarks: This species is distinguished from other
species of the genus by having nodes on the ridges of
the spines.

Dimensions (gm): Bazed on 15 specimens. Diame-
ter of shell 90-130 (holotype 120); length of spine up to
180 (holotype 165).

Twpe malerial; ESN 148031 (Fig. 41-19), R-15, TR
5A,

Range: Ladinian to Carnian (TR 4B to 5B).

Etymology: Named by an arbitrary combination of
letters (ICZN, 1985, p. 199, Appendix D, pt. V, Recom.
mendation 26).

Genus Mullimoenifis Yeh, 1989
Type species: Multimonilis predcher Yeh, 1989,

Multimongiis japonicns Sugivama sp. nov.
Fig. 41-18

Description; Test as with genus.  Cephalis large,
conical, imperforate. Thorax and abdomen nearly
cylindrical, short, wide or slightly wider than cephalis,
with irregular small pores. Collar and lumber stric-
tures marked by a gentle change in contour. The
fourth and subsequent sepmentz subtrapezoidal in
outline, increasing in width distally, height almost
constant. Circumferential ridges composed of a hori-
zontal series of small nodes. Space between  circum:
ferential ridees wide and porous.

Remarks: This species is distinguished from other
members of the genus in having circumferential ridges
consisting of small nodes, which are widely spaced.

Dimensions (gm): Based on seven specimens.
Length of test including spine 220-300 (holotype 240);
maximum width of test 110-143 (holotype 143).

Type material: ESN 148032 (Fig. 41-18), N-5 , TR
5B,

Range: Carnian {TR 5A to 6A).

Efvmology: According to the occurrence in Japan.

Multimonilis sp. A
Fig. 46-1
Remarks: This species is similar to Multimonilis sp.
B, but the test is much smaller.
Range: Ladinian to Carnian (TR 4A to 5A).

Multimoniliz sp. B
Fig. 46-2
Multimonilis sp. A, Yeh, 1989, p. 73, pl. 9, figs. 12, 22,
Multimaonilis sp. of, M. splendids Yeh; Yeh, 1989, p. 73, pl. 9, fig.

6.

Remarks: This species iz characterized by having a
amall apical spine on the spherical cephalis and also
by possessing a wider space between two rows of
circumferential ridge consisting of massive nodes.

Range: Carnian (TR 5A to 5B).

Genus Neopylembonema Kozar, 1984
Type species: Neopwlentonema messofviassica Kozur,
1984,

Neoplenlonema procera Sugivama sp. nov.
Figs. 46-3a, b
FPorlpees (7} sp. C, Yeh, 1989, p. 74, pl. 6, fig=. 5, 10,
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Deseription: Test as with genus, but arches are
invisible owing to poor preservation of the materials.
Apical spine and three feet prolonged from D and two
L commonly have a verticil of three branches on their
ridges, branches wvariable in length. Short spines
prolonged from two | and ¥V are short, sometimes
wart-like, and extending from the lower half of the
cephalis, usually slightly above the margin of cephalis,

Remarks: This species is  distinguished from
Neapylenfornema messofriassica by its shorter feet and
apine prolonged from two | and V. Moreover, feet of
N. procera sp. nov, direct more downwardly than
those of N. messofriassice. This species is also distin:
guished from N. nakasekol (Sugiyama) by its thick,
bladed apical spine and feet prolonged from I} and
two L.

Iimensions (gm): Based on 20 specimens, Length

Fig. 44. 1, 2. Hozmadia spindfera Sugivama sp. nov. 1
Paratype, ESN 148102, C-2, TE 20, 2
Holotype, ESN 148026, C-2, TR 2C. All scale
bar=50 pm.

of apical spine 35-60 (holotype 47); of cephalis 40-55
(holotype 40); of feet 35-60 (holotype 40): width of
cephalis 50-65 (holotvpe 60).

Twpe malerial: ESN 148033 (Figs, 46-3a, b), R-19,
TR 5A.

Reange: Camnian (TR 5A to 5B).

Etvmology: From the Latin frocerus meaning tall,

Genus Orbiculiforma Pessagno, 1973
Twpe species: Orbtenliforma guadrafe Pessagno, 1973,

Ovrbiciliforma sp. afl. 0. bispina Yeh
Figs. 43-11, 12
afl. Ovbrewlifermea (2) irisping Yeh, 1987, p. 4%, pl. 9, figs. 2, 10,
Remarks: This species differs from Ovbiculyforma
Irighina in having relatively thick three spines that are
much shorter than those of the latter species.
Range: Hettangian to Sinemurian (JR 0A to 0B).

Chrlcteliformea sp. A
Fig 43-13
Remearvks: Thizs species is distinguished from O
Biculiforma sp. aff. 0. frishina reported in this study by
having four spines arranged at right angles.
Range: ? Sinemurian (TR 9B).

Genus Paleeoselrnalis Donofrio and Mostler, 1978,
emend. Kozur and Mostler, 1981
Tvpe spectes: Spowngosafurnalis friassices Kozur and
Mostler, 1973,

Palaeosatwrnaliz (7) fcompins Sugivama sp. nov,
Figs. 46-4, §

Fig. 45. 1. Mesosafuernalizs oclospinis Sugivama sp. nov., holotype, ESN 148030, HZ-16, TR 7, % Mesosalurnalis sp. aff. M.

oclospenns Sugivama sp. nov, ESN 148250, HZ-22, TR 7. I Mesosalurnalis sp. alf. M, aries (Donofrio and Mostler),
ESN 148251, HZ-24, TR 7. 4. Mesomptwrnalis sp, aff. M. bresiaculeatns (Donofrio and Mostler), ESN 148252, H-4,
TR 7. 5 Prasacanthocirces (7) sp. A, ESN 148253, H-38, TR 8A. 6. Paleosmturnalis sp, aff, P. dottf (Blome), ESN
148254, HZ-21, TR 7. 7. Paleosairrnalis sp. aff. £ harrisonensic (Blome), ESN 148255, K-85, JR 0B. 8, 9.
Progmesosafurnalis feendokahleri Sugivama sp. nov. & Paratype, ESN 148256, H-47, TR 8B, 9: Holotype, ESN
148037, H-E3, TR 8B. 1. Prasmesosaturnalis sp. A, ESN 148257, H-48, TR BB. 11, Proemesosfnrnaliz sp. B, ESN
148258, K-49, TR 8C. 12, Paewdacanihocivens (7) sp. A, ESN 148269, H-31, TR 8A. 13, Psendacanthocirous sp, B, ESN
148260, K-68, TR 8D, 14, Psewdacanthocivens ap. C, ESN 148261, K-83, JR 0A. 15, Sarie sp. A, ESN 148262, HZ-8,
TR 6B. 16. Syringocopsa sp. A, ESN 148263, 1K-109, Perahsieam stogplum Zone. 17, 18, Svringocapsz (7) sp. B, 17
ESN 148264, K-106, Poralisimem simplion Zone, 18: ESN 148265, K- 106, Parvaliswon simpivm Zone. 19, Xenornm sp.
A, ESN 148266, K-105, JR 0B, Scale bar=>50 gm.
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Acanthocinens spp., Yoshida, 1986, pl. 17, figs. 7(7). 9.

Deseviption: Whole shape is bilaterally asvm-
metrical, Stem flat and short. Root is not preserved
in any available specimens. Axial spine is rod-like
but more or less flat at the proximal part. Two
lateral branches curved downward, abruptly twisted
dextrally, so that the upper edge of the left lateral
branch always faces to the opposite side and that of
the right lateral branch looks out onto the front side
of the spines in normal view.

Remarks: Descriptive terms of the genus Bawmgarf.

neria i3 herein used owing to the similarity. The
generic assignment is quite tentative, thus it may
belong to other genus such as Amgnlocivcus Lahm,
Dimenzions (wm): Based on 20 specimens. Length
stem plus axial projection as far as preserved 100-140
{holotype 138).
Type material: ESN 148034 (Fig. 46-5), Q-6, TR 5B.
Range: Carnian to Norian (TR 5B to 6A),
Etveiology: From the Latin éncomples meaning
untrimmed.

Pualeosaturnalis sp. aff. P. dotfi (Blome)
Fig. 45-6
aff. Acanthocirens doiti Blome, 1984, p. 22, pl. 1, figs. 2, 3, 12
Remarks: This species is distinguished from
Paleosalurnalis dotfi in having nine radial spines
rather than ten, but the these may be the same species.
Reange: Norian (TR 6B to 7).

Paleosatwrnalis sp. aff, P. harrisonensis (Blome)
Fig. 45-7
aff. Acenthocirens harrdsonensts Blome, 1984, p, 22, pl. |, figs. 4,

5, 13.

Kemerks: This species  is distinguished  from
Paleosaturnalis hevvisonensts in having 11 radial spines
rather than 12, but the these may be the same species.

Range: Norian to Sinemurian (TR 6B to JR 0B).

Genus Pantanelfinm Pessagno, 1977
Twpe species: Panlanellfum riedeli Pessagno, 1977,

Pantanelliom sp. aff. P. fosferi Pessagno and Blome
Fig, 43-17
aff. Pantanelfivm fostert Pessagno and Blome, 1980, p, 242, pl_3,
figs. 1, 8, 16,
Remarks: This species has 2 slightly more elongate
test than Panfastellinm fosieri.
Range: Norian to Rhaetian (TR 8C).

FPantanellinvm sp. aff. P. klvense Pessagno and Blome
Fig. 43-16
afl, Panfameliiom kivense Pessagno and Blome, 1980, p. 243, pl.

4, figs. 1, 2, 13, 17, 21-24,

Remarks: The cortical shell is more elongated and
the polar spines are relatively thicker than those of
Panfanelifum kluense,

Range; Hettangian to Sinemrian (JR 0A to 0B).

Pantanellium (7) sp. A
Fig. 46-6
Remarks: This species is distinguished from
Pantanellium (?) virgewn Sashida in having twisted
polar spines. It also distinguished from Spongoxystnis
(?) slovenica in its sinistral torsion on the spines
rather than dextral.

Fig. 46, 1. Muliimonilis sp. A, ESN 148103, B-3, TR 4A. 2. Multimenilis sp. B, ESN 148104, R-39, TR 5A. 3a, b
Neopylenlonema procea Sugivama sp. nov., holotype, ESN 148033, R-19, TR 5A. 3k Basal view of aperture, showing
skeletal structure. D=dorsal foot; L=primary lateral fool; 1=secondary lateral spine; V=ventral spine. 4, 5.
Paleosatwrnalts (7) incomplis Sugivama sp. nov. 4 Paratype, ESM 148105, (-5, TR 5B, & Holotype, ESN 148034,
-6, TR 5B, 6. Pantanellinne (2) sp. A, ESN 148106, M4, TR 2B, 7. Psendogtvloghhaers (7) sp, B, ESN 148107, C-
18, TR 3A. 8. Peendostwosphaera sp. A, ESN 148108, E-1, TR 2A. % Ponlpus carchares Sugivama sp, nov., paratype,
ESN 148108, R-22, TR 5B. 10, Pracmesozafurnalis (7) ormrifes Sugivama sp, nov., holotype, ESN 148036, R-20, TR
6B. 11, Pentaclinorbis (7) sp. A, ESN 148110, D-17, TR 2B. 12 Spengosificarmiger spefne Sugivama sp. nov,
holotype, ESMN 148038, -0, TR 2B. 13. Spongostlicarmiger sp. &, ESN W81, D-17, TR 2B. 4. Powipus sp. A, ESN
148112, Q-2, TR 5A, 15, 16, Spongocyslits hadre Sugivama gen. ef sp. nov, 15 Paratype, ESN 148113, C-10, TR 2C,
16: Holotype, ESN 148039, C-18, TR 3A. 17, Spongoxystris sp. A, ESN 148114, C-12, TR 3A. 18, Spomgoxysinis =p. B,
ESN 148115, C-10, TR 2C. 19. Tiborefla sp. A, ESN 148116, R-11, TR 4A. Scale bar=>50 gm.
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Genus Faronaella Pessagno, 1971
Type species: Paronaells solanoensis Pessagno, 1971,

Paranaelle (?) sp. A
Fig. 43-18

Remarks: The peneric assignment is uncertain. This
species is somewhat similar to P. (2) beatrica Carter,
from which it differs in having a much expanded
central region and diverse spines at the end of the
three rays.

Range: Norian (TR 8B).

Genus Parvibrachiale Sugivama gen. nov,

Etymology: From Latin parews, small, and brachiale,
an arm, neuter gender,

Type species: Parvibrachiale yaei Sugivama sp. nov,
{by monotypy).

Range: Rhaetian as far as known,

Definition: Very small multisegmented test with twa
arms extending laterally from the imperforate ce-
phalis, on which an apical spine is present or ahsent.
The two arms curve downward and often bifurcated
at the distal end. Arms sometimes with conical nodes
on the upper edge. Post-cephalic segments are
pierced by small pores, but they are often covered by
secondary growth of silica, There are no prominent
strictures on the test.

femarks: This genus is somewhat similar to
Shinoltripssocampe Kozur, 1984, from which it is distin-
guished by its smaller size of the test. Presently, the
ancestoral and descendant genera are not known,

Parvibvachiale vaoi Sugivama sp. nov,
Figs. 43-14a—15, 18, 20
Trimaocyrioon () sp, A, Yao, 1982, pl. 3, figs. 10, 11

Deseriplion: Test as with genus, but lacking an
apical spine,

Remarks: Yao (1982) illustrated two individuals of
this species; one has an apical spine and the other
lacks it. Al of my available individuals belong to the
latter form.

Demeisions (in gm): Based on 18 specimens.
Height of test as far as preserved 50-100 (holotype
52); maximum width of test up to 125 (holotype 117);
width of the last zegment as far as preserved up to 45

{(holotype 35).

Type material: ESN 148244 (Figs. 43-14a, b), P-14,
T 8D,

Renge: Rhaetian (TR 8C to 8D).

Elymolagy: This species is named after Prof. AL Yao
who first discovered this species.

Genus Penlaclinerbis Dumitrica, 1978b
Tupe species: Penlactinorbis kozuri Dumitrica, 1978b.

Pentactinarbiz (7) sp. A
Fig. 46-11
Remarks: Includes forms with basal spines of
FPertactinocarpus species inside the shell. The number
of external spines is variable, This species is probably
a direct ancestor of Pentactinocanpus @waensis group,
Range: Anisian (TR 2B to 2C).

Genus Powdprs De Wever, 1979
Twpe spectes: Porlpus pyabye De Wever, 1979,

Powlfes carcharus Sugivama sp. nov.
Figs. 27-14, 46-9

(2 Powlpies piabyx De Wever; Yeh, 1990, p. 27, pl. 8, figs. 3, T,

9,
Deseription; Cephalis hemispherical to subhemis-
pherical, surface lumpy, with or without tiny pores,
Well preserved individuals have a short apical spine
and thick peristome. Feel as with genus; the proximal
part is tubular and sometimes has a ridge on the base,
whereas the middle and distal parts are nearly flat,
Mid-way down the inner edge of each fool is a tri-
angular to spike-like projection.

Remarks: This species is distinguished from other
members of the genus by its projections on the inner
edpes of the feet.

Dimensions (gem): Based on 19 specimens, Length
of apical spine up to 50 (holotype 20); of cephalis 40-
65 (holotype 57); of feet 100-180 (holotype 167); width
of cephalis 63-85 (holotype 72},

Type material: ESN 148035 (Fig. 27-14), Q-12, TR
aB.

Range: Carnian (TR 5B to 6A).

Etymology: From the Greek karchares meaning jag-
wed,
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Fonlpus sp. A
Fig. 46-14
Remarks: This species is distinguished {rom Posdpns
cavcharis sp. nov. by lacking spike-like projections on
the inner edges of the feet,
Range: Carnian (TR 5A to 5B).

Genus Pracacanthocirens Kozur and Mostler, 1983
T species: Praeacanthocirous carnicns Kozur and
Maostler, 1983,

Pragacanthoviveus (¥) sp. A
Fig. 45-5
Remarks: This species resembles Praeacanfocireius
shinosus Kozur and Mostler from which it differs in
having a wider ring without external spines, The
generic assignment remains uncertain.
Range: Norian (TR 8A).

Genus Praemesosafuernalis Kozor and Mostler, 1981
Tube spacies: Spongosafernaliz bifidus Kozur and
Mostler, 1972,

Praemesosalwrnalis () ormifes Sugivama sp. nov,
Fig. 46-10
Palaeosafiernalis sp. A, Yao, 1982, pl. 2, fig. 21.

Deseripiion: Ring modelately wide, flat, subcircular
to suboctagonal in outline, There are eight peripheral
spines; two in a peripolar position, Each peripolar
spine flat, triangular, variable in length. Two polar
and two auxiliary rays are zame in length and thick.
ness, and cross one another at right angles. No
subsidiary rays are observed.

Remarks: Generic assignment is tentative because
the ococurrence is separated from other members of
the genus. Moreover, this species is similar closely to
species of the genus Sofisefurnalis Mostler and
Krainer, 1993, This species differs from Sofisafaraalis
species in lacking subsidiary rays.

Dimensians (gm): Based on 13 specimens. Diame-
ter of ring 95-138 (holotype 135); length of spine up to
65 (holotype 52).

Type maleriad: ESN 149036 (Fig, 46-10), R-20, TR
5B,

Range: Carnian (TR 5A to 5B).

Etvmology: From the Greek ormos meaning a chain,

Praemesosatirnalis psewdolalleri Sugivama sp. nov,
Figs. 28-3, 45-8, 9

Deseription: Ring moderately wide, circular to sub.
circular in outline. Inside the ring there are two polar
rays and maore than four auxiliary rays. Peripheral
outer spines, displaying sinistral torsion, about ten in
number, The spines flat in proximal part | abruptly
becoming wide and bearing two, triangular, lateral
branches at the middle, and needle-like in distal part.

Remarks: This species is distinguished from the
other species of the genus in having lateral branches
at the middle of each peripheral spines. It also differs
from Psewdohelivdizeus kahieri (Kozur and Mostler) in
having peripolar spines rather than polar spines, The
number of auxiliary rays in this species is less than in
FPeeudoheliodisens hahferi.

Dimensions (gem): Based on 23 specimens, Diame-
ter of ring 205-260 (holotype 245); length of spine up
to 140 (holotype 135).

Tupe material: ESN 148037 (Fig. 45-9), H-83, TR
8B,

Keange: Norian (TR 8B to 8C).

Elvmology: For the similarity to Psewdoheliodiscus
kalderi (Kozur and Mostler).

Praemesosaturnalis sp. A
Fig. 45-10

Remarks: This species is distinguished from other
species of the genus by having long, markedly bladed
peripheral spines. This species is similar to Safurnos-
phaera sp. aff. 5. converfis {Kozur and Mostler), but
the relationship is uncertain.

Range: Norian (TR 8A to 8C).

Fraemesosalwrnalis sp. B
Fig. 45-11

Remarks: Included are forms with a nearly circular
ring with 15-17 short outerspines, Thiz species is
possibly conspecific  with  Progmesosaturnalis  pal-
aoensts (Yeh) illustrated by Yang and Mizutam
(1991).

Range: Rhaetian (TR 8C to 8I0).
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Genus Prerrdacanthocivens Kozur and Mostler, 1990
Tupe species:  Psewdacanthocivens.  mediospinosws
Kozur and Mostler, 1900,

Peeudacanthocirens (7} sp. A
Fig, 45-12
Remarks: Included are forms with a circular, rela-
tively wide ring with thin, needle-like outer spines,
The generic assignment is uncertain,
Range: Norian (84).

Bsendacanthocireus sp. B
Fig. 45-13

Remuarks: lncluded are forms with a subcireular ring
having short 10-14 outer spines, The spines are in
many cases vestigial.  This species resembles
Psewdacanthocivews froegeri Kozur and Mostler, 1990,
but differs in having lesser nuber of spines.

Range: Norian to Sinemurian (TR 8A to JR 0B).

Pewdncanthocivens sp. C
Fig. 45-14
Remarks: Included are forms with a subcircular ring
having short 14-16 outer spines. This species may be
conspecific to Psendacanthocireus sp. B.
Range: Norian to Sinemurian (TR 7 to JR 0A).

Genus Peewdostylosphaera Kozur and Mostler, 1981
Type species: Preudostylosphaera gracilis Kozur and
Mostler, 1981.

Peewdostylosphaera sp. A
Fig. 46-8
Fuendosivlosphoers sp. A, Sugiyama, 1992, p, 12090, figs. 14-1, 2,
Remarks: This species differs from other species of
the genus in having obliguely directed polar spines.
Renge: Anisian (TR 2A to 2B).

Peerdostyvlosphaera (7) sp. B
Fig. 46-7
Kemarks: This species is similar to Psuudostylos-
Phaere gracafis in having sinistral torsion on the
spings. However, the cortex is nearly spherical rather
than ellipsoidal.
Range: Anisian to Ladinian (TR 2B to 3A).

Genus Serle Pessagmo, 1979
Tipe species: Sarla pricioensis Pessagno, 1979,

Sarla sp. A
Fig. 45-15
Remearks: This species has very long, slender spines;
spines usually straight or may exhibit slight dextral
torsion, Sarla hadrecaena (De Wever) also displays
dextral torsion of spines hut they are much shorter
than those of this species,
Reange: Norian (TR 6A to 7).

Genus Spemgosilicarmiger Kozur, 1984
Twpe  species:  Spongosificarmiger  tlalicus  Kozur,
1984,

Spongosilicarmiger spelae Sugivama sp. nov.
Fig. 46-12

Deseription: Test as with genus but lacks a tubular
apical spine characteristic of other Sponeosilicarmiger
species. Instead there is a thin and short, rod-like
apical spine.

Remarks: This species is distinpuished from other
species of the genus by lacking a tubular apical spine.

Dimensions (um): Based on five specimens. Length
of test 270-330 (hootype 275); maximum width of test
as far as preserved 145-190 (holotype 145).

Twpe malerial; ESN 148038 (Fig. 46-12), D-49, TR
2B,

Range: Anisian (TR 2B to 2C}).

Etymalagy: This species is named after [, Spela
Goriciin who kindly provide me referential samples
from the Slovenian Triassic.

Shongosilicarmiger sp. A
Fig. 46-13

Remarks: This species is characterized by having an
apical spine similar to that of Spongosilicarmiger
scabitwrritus Sugivama, but lacks long postcephalic
segments, The cephalis is porous and rugged. There-
fore the outline of the lower test is somewhat similar
to Hezmadia species.

Range: Anisian (TR 2B to 2C).

Genus Spongoxysiris Sugivama gen. nov.
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Etymolagy: From the Greek spangos, a sponge, and
xysiris, a scraper, feminine gender.

Type species; Spongoxvstris hadre Sugiyama sp, nov.

Range: Anisian to Ladinian as far as known,

Definition: Shell ellipsoidal, consisting of more than
five, thin concentric layers; its surface thick, spongy,
pierceed by very small pores; the innermost structure
is not known, Two opposed spines aligned in the
major axis of the shell, variable in their characters-
straight, twisted, bladed and tubular,

Remarks: This new genus includes Crompyosiylus 7
koppd Lahm, 1984, Spongapallives ? sp. A and B de-
seribed by Goricln and Buser, 1990, and Spongopai-
fiem 2 betraplersom Ramvos and Goriclin, 1995, as well
as the type species. Prewdoshilosphaera slovenica
Kolar-Jurkovsek, 1989, Stongostwlius foriilis Kozur
and Mostler, 1979, and Spongostelus carnicns Kozur
and Mostler, 1979, are probably included to this new
genus, but the detailed internal structures are not
knwon. This genus may have evolved from Fegoxys-
fris Sugiyama from which it differs in having an
ellipsoidal shell without by-spines. This genus also
resembles Peendostylosphaera, but the inner shell struc-
tures are quite different,

Shongoxyslris hadra Sugiyama sp. nov,
Figs. 46-15, 16
Spangopeilinm ? sp. Ramovs and Goriclin, 1995, pl. L, figs 6, 7.

Pescription: Test as with genus; two spines are
stout, straight, three-bladed, and equal in width
through the most part, and abruptly tapering to a
point at the distal end,

Remarks: This species is distinguished from other
members of the genus by having straight and stout
three-bladed spines.

Dimensions (gm): Based on 17 specimens. Major
diameter of shell 80-100 (holotype 85); length of spine
100-140 (holotype 110},

Type malerial: ESN 148039 (Fig. 46-16), C-18, TR
JA,

Range: Anisian (TR 2C to 3A).

Etymology: From the Greek hadvos meaning thick.

Spongoxystris sp. A
Fig. 46-17

Remarks: The spines display dextral torsion as
observed in Spomgoxysiris (7) slovenica (Kolar-Jurkov-
sek), but the torsion is gentle and the thick spines
retain same width except for the tip.

Range: Anisian (TR 2C to 3A).

Spongoxysiris sp. B
Fig. 46-18
Spumellaria gen et sp. indet. with tubular spines, Dumitrica and

Mello, 1982, pl. 3, fg. 13
Spongopalliven T sp, B, GoricBn and Buser, 1990, p. 158, pl. 4, fig.

.

Remarks: This species is characterized by having
tubular spines whose tips are grooved and rapidly
tapered to a point.

Range: Anisian (TR 2C),

Genus Syringocepss MNeviani, 1990
Type species: Theosyringiem robustuem Vinassa de
Eegny, 19590,

Syringocapsa sp. A
Fig. 45-16
Remarks: This specis differs from Syringocapsa
bafoes in having porous proximal segments and a
thinner tube at the base. This species is similar to
Glabolaxtortan heellze, but the proximal segments are
much more inflated than those of G, hllae.
Range: Senemurian (JR 0B),

Swringocapsa (7) sp. B
Figs. 45-17, 18
() Eueyrtid gen. and sp. indet., Carter, 1993, p. 114, pl. 20, figs.
15, 16, 19,
Remavis: The generic assignment is tentative. It
probably belongs to a new genus together with gen, et
sp. indet. 1, 2 and 3 described by De Wever (1982a).

Genus Tibarella Dumitrica, Kozor and Mostler, 1980
Type species: Tibovells  magnidentaly Dumitrica,
Kozur and Mostler, 1980,

Tiharelln sp. A
Fig. 46-19
Spumellaria indet. gen. D sp. A, Yeh, 1992, p. 64, pl. 8, fig. 12
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Remarks: Four coplanar spines are flat, bearing
triangular projections at the middle part, and rod-like
in the distal part. This species is a possible ancestor
of species of Hengaresalwrnalis and Pragheliostaurus,

Genus Trialaties Yeh, 1990

Twpe species: Trialatuz megacornuius Yeh, 1990,

Remarks: Yeh (1990) defined Trialains a multiseg-
mented nassellarian genus. However, it seems likely
that the genus includes two-segmented species as
well. This genus comprises an evolutional lineage
from Trialafus (7) sp. A or T, pristinus sp. nov. to T.
robstys (Nakaseko and Mishimura).

Trialalus procrobstis Sugiyama sp. nov.
Figs. 47-1, 2

Description: Test composed of three segments, but
the third segment is always vestigial. Cephalis imper-
forate, hidden in the proximal part of the tubular
apical spine. The apical spine has two or three poers
in the middle position and three strong ridges which
terminate in a single narrow spine.

Remarks: This species is  distinguished from
Trialatus vobustus in lacking triangular projections on
the distal ridges of the apical spine. The vestigial
third segment is also characteristic of this species.

Dimensions  (pm): Based on seven specimens,
Length of cephalothorax plus apical spine 140-168
(holotype 152); of feet up to 60 (holotype 47).

Twpe material: ESN 148040 (Fig. 47-1), Q-20, TR
oB.

Range: Carnian (TR 5B to 6A)

Etwmology. For the precedent occurrence for T.
vobusins.

Trialatus pristinns Sugiyama sp. nov,
Figs. 47-3, 4
Lithomelizsa (7} sp. A, Yao, 1982, p. 67, pl. 2, fig: 13.

Deescription: Test as with genus, three-segmented,
but the apical spine is three-bladed and tapers distal-
ly. V sometimes present outside shell wall.

Remarks: This species is similar to Triglatus fon-
gicornnins Yeh from which it is distinguished by
having a simple apical spine rather than a distally
furcate one.

Dimensions (pm): Bazed on 17 specimens. Length
of apical spine 50-125 (holotype 62); of test except
apical spine as far as preserved 100-145 (holotype
120} ; of feet up to 80 tholotype 62).

Type material: ESN 148041 (Fig. 47-4), B-19, TR
HA.

Range: Carnian (TR 5A to 5B).

Eivmolpgy: From the Latin pristinys meaning primi-
tive,

Trialatus () sp. A
Fig. 47-5
Remarks: The test is composed of an imperforated
cephalis and barrel-shaped thorax. The apical spine
and three arms are short.
Range: Carnian (TR 5A).

Genus Triassocampe Dumitrica,
Kozur and Mostler, 1980

Fig. 47, 1, 2. Trialatus praevobshies Sugivama sp. nov, 1: Holotype, ESN 148040, (3-20, TR 5B, 2. Paratype, ESN 148117, (3-
20, TR 5B, 3, 4. Triglatus pristines Sugivama sp. nov, 3 Paratype, ESN 148118, R-19, TR 5A, 4: Holotype, ESN
148041, R-19, TR 5A. 5. Triglafues (7) sp. A, ESN 148119, R-20, TR 5B. 6. Trisssocampe sp. A, ESMN 148120, M-7,
TR 2B. 7, 8. Triassocmmpe ervca Sugivama sp. nov, T Paratype, ESN 148121, E-10, TR 2A, 8 Holotype, ESN
148044, E-1, TR 2A. 9. Triassocampe sp. B, ESN 148122, D4, TR 2B. 10a, b. Tricolocapsa (7) lacrima Sugivama sp,
nov., holotype, ESN 148046, R-14, TR 4B. 11, Tritortés sp. A, ESN 148123, R-14, TR 4B. 12, 13, Veles veefgars
Sugivama gen. et sp.nov. 12, Holotype, ESN 148047, R-22, TR 5B, 13: Paratype, ESN 148124, R-22, TR 5B, 14. Veles
sp. A, ESN 148125, B-15, TR 5A. 15. Xipha nadose Sugiyama sp, nov,, holotype, ESN 148048, G-36, TR 6A. 16, 17,
Yeharoia cormigera Sugiyama sp. nov. 16: Holotype, ESN 148050, A-3, TR 3B, 17; Paratype. ESN 148126, L-14, TR
3A. 18, 23, ¥eharaia (7) sp. A, 18: ESN 148127, A-11, TR 3B, 23: ESN 148128, A-4, TR 3B. 19, 20. Yeharnma comprs:
Sugivama sp. nov. 1% Paratype, ESN 148129, B-5, TR 4A, 20: Holotype, ESN 148049, B-5, TR 4A. 21, 22. Yeharain
mesenle Sugivama sp. nov. 21 Holotvpe, ESN 148051, A-13, TR 3B, 22: Paratype, ESN 148130, A-13, TR 3B. 24.
Zeving (2) gp. afl. Z peragrmatus Sugiyama, ESN 148131, M-0, TR 2B.  Scale bar=5 am.
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Twpe  species:  Triassocampe  scalaris  Dumitrica,
Kozur and Mostler, 1980 (a junior objective synonym
of Diclyomitrelly deweveri Nakaseko and Nishimura,
1979},

Trigssocampe ervca Sugivama sp. nov.
Figs. 47-7, 8
Trinssocampe (7} sp. A, Sugivama, 1992, p. 1199, figs. 11-4, 9.

Deseription: Test composed of a small cephalis and
relatively large rounded subsequent segments. Ce-
phalis imperforate, often asymmetrical in lateral view
and bearing a rod-like apical spine, Collar and the
subsequent strictures distinct. Thorax and subsequent
segments nearly equal in shape and width; circumfer-
ential ridges absent; small pores are scattered on the
shell surface, ezpecially at the center of segments.

Remarks: This species may represent a transitional
form from Zevius to Triassocempe. It is included in
the latter because the development of the apical spine
is weak and strictures between segments are clearer
than in Zevdiis species,

Dimensions (gm): Based on 13 specimens, Length
of test except apical spine as far as preserved 110-250
{holotype 135); of cephalothorax 33-40 (holotype 33);
maximum width of test 55-70 (holotype 57).

Type material: ESN 148044 (Fig. 47-8), E-1, TR 2A.

Range: Anisian (TR 24 to 2B).

Elymology: From the Latin emece meaning a cater-
pillar.

Trigssocampe sp. A
Fig. 47-6

Remarks: The test is slender and there is a relative-
ly thick apical spine on the cephalis. The general
ghape is somewhat similar to Trigssocampe coronala
Bragin with an apical spine. However this species
does not have a single row of pores just beneath the
circumferential ridges. The details of the distribution
of the pores are not known due to the preservation,
but it appears Lo be irregular.

Range: Anisian (TR 2B},

Trigssocampe zp. B
Fig. 47-9
Remarks: This species does not have prominent

circumferential ridges. The cephalis is poreless, but
the subsequent segments are porous. Especially below
the thorax, the pores are large and deeply set in the
pore frames, so that longitudinal pore frames become
prominet anc look like discontinuous ridges.

Range: Anizian (TR 2B).

Genus Tricolocapsa Haeckel, 1881
Type species: Tricolocapsa theoplrasti Haeckel, 1887,
designated by Campbell (1954).

Tricolocapse (7) locrima Sugivama sp. nov,
Figs. 47-25a, b

Description: Test small, covered by microgranular
silica, pierced by very small pores, circular aperture
at the base. The upper part is conical, composed
possibly of a cephalis and thorax: lower part large,
subspherical, possibly the abdomen,

Femarks: The internal structure has not been obser-
ved yet, so0 generic assignment is tentative based
exclusively on the external morphology. This species
is similar to Siphocampinem (7) sp. A illustrated by
Yao (1982}, from which it differs in lacking a basal
peristome and having smaller pores.

Dimensions (gm): Bazed on six specimens. Length
of test 120-145 (holotype 120} maximum width of test
93-105 (holotype 100},

Type material: ESN 148046 (Fig. 47-25a, b), R-14,
TR 4B.

Range: Carnian (TR 4B to 5A),

FEhnology: From the Greek lacrfma meaning tears,

Genuz Tritorits Koxur, 1988b
Tpe spectes: Sarla 7 ferelgensis Kozur and Krahl,
1984,

Triforits sp. A
Fig. 47-11
Remarks, This species is distinguished from other
species of the genus by having nodose spines.
Range: Carnian (TR 5A).

Genus Veghie Kozur and Mostler, 1981
Type species: Veghia goestlingensis Kozur and Most-
ler, 1941.
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Veglta sp. A
Figs. 38-3, 4
Hemarks: This species is distinguished from the type
species and Veghig sulovensis Kozur and Mostler by
having much nore flattened, hemispherical cephalis,
Fange: Morian (TR 3B).

Genus Veles Sugivama gen, nov,

Efymalogy: From the Latin wefes meaning a skir-
misher, masculine gender,

Type species: Veles vulparis Sugivama sp, nov, (by
monotypy).

Hange: Carnian as far as known,

Definition: Test small, composed of hemispherical
to subhemispherical cephalis, and cylindrical thorax.
Abdomen present or absent. Apical spine situated on
the dorsal side of cephalis.

Remarks: This genus is somewhat similar to Zewius,
but differs in lacking post-abdeminal segments and
ventral spine on the cephalis,

Veles vulgaris Sugiyama sp. nov.
Figs. 47-12, 13

Dieseripfion: Test as with genus, lacking abdomen,
Cephalis with or without small pores. Apical spine
circular in cross section, extending obliquely upward
in the proximal part, and more or less curved ventral-
Iy at the middle part. Collar stricture expressed
especially in the dorsal side. Thorax pierced by circu-
lar to subcircular pores; ils margin with teeth or
tubercles.

Remarks: This species is compared with Veles sp. A
under the latter species.

Dimensions {gnt): Based on 25 specimens. Length
of apical spine 40-60 (holotype 52); of cephalothorax
85-110 (holotype 90); maximum width of test 75-90
(holotype 87).

Type material: ESN 148047 (Fig, 47-12), R-22, TR
5B.

Range: Carnian (TR 5A to 5B).

Etymaology: From the Latin swgaris meaning ordi.
nary.

Veles sp. A
Fig. 47-14

Remarks: This species is distinguished from Veles
etelgaris sp. nov. in having an abdomen with more or
less developed longitudinal ridges.

Range: Carnian (TR 5A).

Genus Xenorwm Blome, 1984
Tvpe species: Xenorum levgpion Blome, 1984,

Kenorrem sp. A
Fig. 45-19
Xeworum ap. A, Hord, 198, p. 581, fig. 8-9.

Remarks: This species is characterized by having
prominent noces on the cortex. The spines exhibit
dextral torsion in the middie to distal part,

Range: Sinemurian (JR 0B).

Genus Xipha Blome, 1984

Type spocies: Diclvomitra pessagnoi NMakaseko and
MNizhimura, 1979,

Remarks: This genus has had an unsolved tax-
onomic problem. Prior to Blome's (1984) study,
Kozur (1984) established a genus MNahasesellus with
the type species Stichophormis palita Hinde. He then
regarded Diclvomiirella pessagnod as a junior synonym
of 5, pelila. Because it is difficult to judge whether 4
pessapnot and S, polite are synonymous or not, [ prefer
to use the generic name Xipha rather than Nekaseoel
fus. In order to avoid taxonomic confusion, the latter
should be regarded as nomen dubinm.

Xipha nodosa Sugivama sp. nov.
Fig. 47-15

Deseripiion: Test as with genos but lacks longitudi-
nal costae. Weak nodes are distriboted on the post-
thoracic segments. No pores are not observed,

Remarks: This species differs from Xipha pessagnof
(Nakaeko and Nishimura) and X stiste Blome in
[acking longitudinal costae.

Dimensions (pem): Based on five specimens. Length
of test 98-125 (holotype 120); maximum width of test
70-83 (holotype 80).

Type material: ESN 148048 (Fig. 47-15), G-36, TR
GA.

Range: Carnian (TR 5B to 6A).

Etymofogy: From the Latin nodosus meaning
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Capnwchosphaers parawaensziz Yeh, 1990, p. 8, pl. 2, fig. 1, pl. 10,
figs. 5, &
Capanchosploera silviensis Blome group (Fig. 49-18)

Caparicchosphiera sifviensis Blome, 1983, p. 16, pl. 1, figs. 5, 11,

13, 19, pl. 11, fig. 3.
Capochosplivens sockensis Blome, 1983, p. 17, pl. 2, figs. 2, 13,
14, 16

Kemarks: The above two specles are tentatively grouped for
the same reason mentioned in the remarks of C colenan
Hroaap,

Capmrechosplaers theroddes De Wever fn De Wever e al, 1979,

p. &3, pl. 3, figs. 10-13,

Capnnchosphaern triassica De Wever in De Wever of al, 1979, p.

84, pl. 3, fige 14-19,

Caprnchosphacra tricornis De Wever fr De Wever & al,, 1979,

85, pl. 4, figs. 6-10,

Cenosphaera clafhrate Parona, 1890, p. 19, pl. 1, fig. 5
Cifridoma asteroides Carter, 1993, p. 97, pl. 15, figs. 3, 5, 8, 0.

{Fig. 50-8)

Remarks: Nuztrated specimen has a greater number of radial
tubes than the typic] morphotype, o it may be conspecific with
Citvideema sp. A of Carter (1993) rather than C. azferoides.
Cormm reginm Blome (Fig. 49-4)

Trigssocampe (2} sp. E, Yao, 1982, pl. 2, fig. 12 (now fig. 11},

Wihlenella arrects - (Hinde); Kozur, 1984, p. 71, pl. 2, fig. 3

(Hlustrated specimen is from Yao, 1982).
Corm regivew Blome, 1984, p. 51, pl. 13, figs. 3, &, 15
Corm aff. perfecium Blome; Matsuoka of af., 1994, pl. 3, fig.
12 (non fig. 11} (illustrated specimen is from Yao, 1982).
Crtasteplanidin cornigesm Dumitrica, 1978a, p. 31, pl. 1,

figs. 1-4, pl. 4, fig. 4.

Cryplostephanidiom  faponicion  (Nakaseko and Nishimura)

Brougp

Trifonche faponica Wakaseko and Nishimura, 1979, p. 72, pl.

4, figs. 8, 10.
Cryplasteblamidinm ¥ faponicaom (MNakaseko and Nishimura);
Croricin and Buser, 1990, p. 142, pl. 8, {ig. 5.

Spongastephaniditon fongigpinosim Sashida, 1991, p. 684, figs
T-1—8
Crypiostephanidivm  longispinesiem  {Sashida); Sugiyvama,
1902, p. 1205, figs. 13-1, 2.
Divatella awsiriece Kozur and Mostler, 1981, p. 76, pl. 63, figs. 1a,
1k
Dotz emvneinticos Koxur and Mostler (Fig. 50-4)
Parafiseenn (7} sp. A, Yao, 1982, pb. 3, fig. &
Parahswwm all. longiconicwin Sashida; Hori, 1990, p. 581, fig.
B-14.
Droitns ieraciations Kozur and Maostler, 1990, po 223, pl. 17,
figs. &, 4.
Enlaclinia movii Sugivama, 1992, p. 1205, figs. 12-8, 9.
Eptingsisean joporierm (Nakaseko and Nishimura)
Tripocycling japonice Wakaseko and Nishimura, 1979, p. 73,
pl. 4, figs. 4-6.
Eptinmgivem manfredi jupomicion (Makaselo and MNishimura);
Kozur and Mostter, 1994, p. 42, pl 1, fig. 4.
Epiingiwm manfredi Dumitrica, 1978a, p. 33, pl. 3, figs. 3, 4, pl.
4, figs 1, 2, 5-T.
Eptinginom wokasekai Kozur and Mostler (Figs. 27-4, 5)
Tripocyelina cf. gcvifins De Wever; Nakaseho and Nishimura,
1979, p. T2, pl. 4, Fige 1, 2, 4.
Cryplostephanidinm  sp. of. ©  servvcoswm Dumitrica;
Sugivama, 1992, p, 1207, fig. 13-3.
Eptinginm nabosekoi Kozur and Mostler, 1994, p. 43, pl. 1, fig.
5
Remarks: Younger morphotypes have weakly developed
grooves on the spines as illustrated in Sugiyama (1992).
Falcispangies calcawenm Dumitrica, 1982a, p, 65, pl. 1, fig. 1, pl.
B figs. 2, 4-6, 8, (Fig. 49-14)
Faleispongns curoispinns (Dumitrica) comb. nov, (Fig. 49-13)
Bawmgartnerin curvisping Dumitrica, 1982¢, p. 71, pl. 12, figs.
L2 4
Remarks: It is apparent from the stratigraphic evidence
revealed by this study that this species evolved from Faleispon-
gies caleanewn by elongation of external wing, and that there is

Fig. 48, 1. Follicwcullns monacanthus Ishiga and Imoto, ESN 1481567, T-19, TR 0. 2. Fallicxen!lns veniricosns Ormistone and
Babeock group, ESN 148158, T-56, TR 0. 3. Psendoalbaillella sp. , ESN 148159, KIN-85, TR 0. 4. Ruzencevispongus
sp. of. K. wrarfens Kozur, ESN 148160, KIN-86, TR 0. 5. Nassellaria gen. ef sp. indet. A, ESN 148161, KIN-95, TR
1. 6 Spumellaria gen. & sp. indet, K, ESN 148162, T-56, TR 0. 7. Planispinocyriis sp. of. P baloghi Kozur and
Mostler, ESN 148163, M-13, TR 2A. 8, Hozmadia giwensis Sugivama, ESN 148164, E-1, TR 2A. 9. Hozmadia
reticufate Dumitrica, Kozur and Mostler, ESN 148165, C-7, TR 2. 10. Tondarmia recoarensts Dumitrica, ESN
148166, M-13, TR 2A. 11 Archasosemantis plerostephanys Dumitrica, ESN 148167, F-3, TR 3A. 12, Triassocampe
campanilis (Kozur and Mostler), ESN 148168, M-3, TR 2B. 18, Trissocampe postdewereri Kozur and Mostler, ESN
148169, A-16, TR 3B. 14. Planispinocytis pracoirser Kozur and Mostler, ESN 148170, F-4, TR 3A. 15. Psendosivins-
Pphaeva japonice (Nakaseko and Mishimura) group, ESN 148171, C-20, TR 3A. 16, Peeudostylosphaera lowgispinosa
Kozur and Mostler group, ESN 147172, R-19, TR 5A. 17. Psewdostviosphaera wazarori (Kozur and Mostler), ESN
148173, B-4, TR 3B. 18, Peewdostwlosphaera gracilis Kozur and Mock, ESN 148174, B-15, TR 5A. 19, Psendosiylos-
phaera poestingensis (Kozor and Mostler), ESN 148175, B-6, TR 4A. 20. Falcispongus vostatns Dumitrica, ESN
148176, A-1, TR 3B. 21. Twilortis Kretaensis (Kozur and Krahl), ESN 148177, R-14, TR 4B. 28 Tritoriis infegrifa
Cordey, De Wever, Dumitrica, Danelian, Kito and Vrielynk, ESN 148178, A-13, TR 3B. 23. Puewdasiylosplicera
magnispivose Yeh, ESN 148179, O-5, TR 3B. 24. Mwellerstoriis sp. cf. M. noblis Doszidly, ESN 148180, B-2, TR 4A.
25, Praecheliostanrus fevis Kozur and Mostler, ESN 148181, B-15, TR 5A. 26, Prachelfostatras ingridee Mostler and
Krainer, ESN 148182, R-13, TR 4B. 27. Hungarosatwrmalis pileles (Nakaseko and Nishimura), ESN 143183, R-15,

TR 5A.  Scale bar=50 gm.
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no divect phylogenetic relationship with the type species of
Bavmgarineria, B, refovesping. This is well represented by the
fact that F. ewrsispinns lacks axial spine characteristic of
Barrigartieria species,
Falcispongns dwemiltricoe (Dosztily) comb, nov,
Baimgartnerie sp., Dumitcica, 1982a, p. 72, pl. 12, fig. 5
Baingartneria dumilyicee Dosstily, 1991, p. 344, pl. 1, fig. 1.
Renwarks: This species is evolved from Falcispongis enr
pispies listed above. The species name shoubd be dwmitricnd
according to the ICZN {1985).
Falcispangus faleiformiz Dumitrica, 19824, p. 66, pl. 1, fig. 5, pL
2, figs. 1, 3, 7, pl. 3, fige 2, 3, 5 6
Faleispangns rostrafus Dumitrics, 1982a, p. 66, pl. 3, figs. 8,9, pl.
d, figs. 2, 3, 5 6, pl. 5, figs. 2. 4. (Fig. 48-20)
Follfewenllvs monacanihns Ishiga and Imoto fr Ishiga o af.,
1982, p. 276, pl. 4, figs. 11-15. (Fig. 48-1)
Fallicuenllng seholasticrs Ormiston and Babeock, 1979, p. 333, pl.
1, figs, 1-5. (Fig. 27-1}
Falltcwenellns venivicosws Ormiston and Babeock group (Fig. 48-
2}
Fallicrienllies ventricosyz Ormiston and Babeock, 1979, p. 332,
pl. 1, figs 6-14,
Follienenlles dilitates Rudenko in Beljanski] of ., 1984, p.
B, pl. 8, figs 6, T
Fallicwenllus povrecins Rudenko. iv Belfanski] of af., 1984, p,
55, pl. &, figs. 3, 10,
Follicwenthes japonicus Ishiga, 1991, p. 108, pl. 1, figs. 1-22, pl.
2 fig. L
Follfenenfhes bispinosns Kozor, 1993, p. 105, pl. 3, figs, 10, 1L
Foremmanellorg sp, of. F, helfenae Dumitrica
ef, Forenanelling hellenae Dumitrica, 1982, p. 79, pl. 1, figs.
4, 5
Faremanelling sp, cf. F, macrocephala Dumitrica
ef. Foremanneling macrocepluehs Dumitrica, 1982h, p. T8, fig. 2,
pl. 3, figs. 1-4,
Clobolnvboren hneflae (Yeh and Cheng) comb, nov, (Fig, 50-21)
Syringocapsa sp. A, Yao, 1082, pl. 3, fig. 12
Syrimgocapsa &p. C, Yoshida, 1986, pl. 6, figs. 13, 14,
Katroma huflae Yeh and Cheng, 1996, p. 14, pl. 8, figs 1, 2, 6,

o A
Crorgansion sp. afl. G gongwlsidenm Kishida and Hisada
afl. Corpansivm gongyloiderm Kishida and Hisada, 1985, p.
116, pl. 1, figs. 21, 22,
Srstivon ¢l novwm Blome; Yoshida, 1986, pl. 14, figs 6, 7.
all. Crorparsinm alpinon Kozur and Mostler, 1990, p. 216, pl.
16, fig. 12,
Haeckelicyriivm karcharos Carter, 1993, p. 96, pl. I, figs. 5, &
{Fig. 50-9)
Helfosutwrnalis sp, of, H. transitvs Koour and Mostler
ef. Meliosatuwrmalis transitns Kozur and Mostler, 1972, p. 29, pl.
2, fig. 7, pl. 4, fig. 6.
Heplacladus crmssighines Dumitriea, Keeur and Mostler, 1980, p,
3, pl. 5, fig. 3, pl. 13, figs 1-3, 5
Hinedorens alales Dumitrica, Kozur and Maostler, 1980, p. 24, pl,
9, figs. 2, 8, pt. 15, fig. 4.
Hindeazphaera bigpirosa Kozor and Mostler
Hindeosphacrn ? bspinose Kozor and Mostler, 1979, p. 63, pl.
2, fig. 6
Hindeosphaern bizpinoss Kozur and Mosgtler, 1931, p. 29, pl. 67,
fig. 1.
Hindeosphaers spinulosa (Nakaseko and MNishimura)
Archaeaspongaprmmm spimlosem Nakaseko and Nishimura,
1979, p. 69, pl. 2, figs. 3, 4, 6.
Peendostvlosphiaera sp, of. P spinnloss (Makaseko and Ni-
ghimura); Cheng, 1989, p, 143, pl. 6, fig. 2, pl. 7, figs. &, %
FPewedosbylosplrery  shinifosa  (Nakaselto and  Nishimural;
Yeh, 1990, p. 15, p. 4, fig. 14,
"Sivlosphaere” spimelose (Makaselo and Nishimura); Bragin,
1991, p. 91, pl. 3, figs. 4, 5, 0.
Hindeosphaera ¥ spinnlose  {Nakaseko and Nishimura);
Ramovs and Goricln, 1995, p. 185, pl. 3, figs. 6-8.
Remarks; Included are forms with a straight major apine,
which iz a different character from other species of the genus.
Hormadia gifwensis Sugiyama, 1992, p. 1194, figs. %-6-8. (Fig.
48-8)
Remarks: Included are forms with expanded, subspherical
cephalis with well developed apical spine whose proximal part
is bladed and length is wsually longer than cephalic height,

Fig. 49, 1. Spinolviesocampe annnials {Nakaseko and Nishimura) group, ESN 148122, A-8, TR 3B. 2. Spinotriassocanpe

hengarica Kozur group, ESN 148133, A-1, TR 3B. 2. Spmolriassocampe carnics Kozur and Mostler group, ESN
148134, B-4, TR 4A. 4. Corwm regivon Blome, ESN 148135, HZ-7, TR 7 {Section HZ is described in the part 2 of
this study). 5. Ladinocampe faponica (Nakaseko and Mishimura), ESN 148136, L-23, TR 3B. 6. Trassocanipe beldii
{Kozur}, ESN 148137, R-20, TR 5B. 7. Planigdtnecyriiz (7) pabioloensis Kozor and Mostler, ESN 143138, R-10, TR
1A, B Tubotrasocertis annulels Kozur and Mostler, ESN 148139, A-1, TR 3B. 9. Poulpues sp. of. P, cuwrvisfrinosus
Dumitrica, Kozur and Mostler, ESN 148140, B-10, TR 4A. 10, 11. Hozmadie koeveshaliensts Kozur and Mostler
group. 10: ESN 148141, A-18, TR-3B, 11: A-15 TR 3B. 12. Capnuchosbhaera colemani Blome group, ESN 148142,
(-8, TR 5B. 13. Falcispomgns corvispinoses (Dumitrical, ESN 148143, B-10, TR A, 14, Fulcishongus caleanennm
Dumitrica, ESN 148144, A-8, TR 3B, 15 Posdpus piabyx De Wever, ESN 148145, Q-23, TR 6A. 16. Capnodoce sarisa
De Wever, ESN 148146, H-16, TR 6B (Section H is described in the part 2 of this studyv). 17. Capstodece cryshalling
Pessagno group, ESMN 148147, Q-25, TR 6A. 18, Capruchosphaere silviensis Blome group, ESN 148148, (-1, TR 5A.
19. Sarla () exferna Blome, ESN 148149, R-39, TR 5A. 20. Poulprs phasmatodes De Wever, ESN 148150, B-39, TR
AL 21 Pentactinocarpees fisiforsnis Dumitrica, ESN 148151, L-22, TR 3B. 22. Bawmgartneria bifurcate Dumitrica,
ESN 148152, F-5, TR 3A. 23, Pentactinocarpus fetracanthus Dumitrica, ESN 148152, A-13, TR 3B. 24, Penlactinocar
s awaensis {Nakaseko and Nishimura) group, ESN 148153, L-40, TR 2C. 25, Trialeles longicornutus Yeh, ESN
148154, -6, TR 5B. 26. Trialatus megacornutns Yeh, ESN 148155, Q-8, TR 5B. 27. Silicarmizger latus Kozur and
Mostler, ESN 148156, B-2, TR 4A. Scale bar=50 gm.
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Hoznadia kocveshailensis Kozur and Mostler group (Figs 49-10,
11)
Fowlpre: aff. envuispivosns Dumitrica, Kowur and Mostler;
Yan, 1992, pl. 1, fig. 18
Hozmadin koeveskallensis Kozur and Mostler, 1994, p. 115, p.
115, pl. 31, fig. 3.
Hoznradia ozateai Sugivama, 1992, p. 1194, (igs. 9-4a-5.
Remarks: This species s distinguished from ep-vecured
Hozmadia gifuensis by s smaller size of the test and the rod-
like apical spine.
Hozmaelia sp. ef. M. peramidalis Goriclin
of. Hozmadia pyromidalis Goricin fa Goricin and Buser, 1990,
p. 146, pl. 9, figs. 4-Th,
Hozmadia reficulata Dumitrica, Kozur and Mostler, 1980, p. 21,
pl. 9, figs. 9, 10, (Fig. 48-9)
Remerks: The cephalic size becomes smaller stratigraphically
upward,
Hozmadia rofunda (Makasho and Nishimura)
Tripifidivm rolundiom Nakascko and Nishimura, 1979, p. 81,
pl. 8, figs. 1-3.
Hozmadia roinnde (Nakaseko and Mishimura); Sugiyama,
1992, p. 1194,
Remarks: Included are forms with relatively shorter fect and
a long apical spine that iz completely bladed and nsually longer
than cephalis.
Hungarosaturnalls pileatns (Nakaseko and Nishimura) (Fig.
48-27)
Satrrnosphaery pileate Nakaseko and Nishimura, 1979, p. 74,
nl. 5. figs. 3a, b
Satwrmosphaers friassica Makaseko and Mishimura, 1979, p. 74,
pl. 5, figs. 4, 5 pl 12, fig. L
Hungavosaturwalis  pileatns  {Nakaseko and Nishimura);
Kozar and Mastler, 1983, p. 7.
Hungarosaturnalic  frisssicns  (Nakaseko amd Nishimura);
Koxur and Mostler, 1983, p. 7.
Hrngrarogaternalis  fongobardica Kozur and Mostler {sic),
1983, p. 8, pl. 4, fig. 3, pl. 3, {ig. 4.
Rentarks: The holotype of Hingerosalienalis  frigssicns 18
similar to a well preserved individual of A pilesins.  The
priority is hercin given to the latter species.  H. Jovgobaraicus

is also regarded ag a junior synonym of /. pileates since it
represents only morphologic variation of B pileafus.
Japomocanpe mosy (Yao) (Fig. 50-1)

Dictyomitrella sp. B, Yoo of af, 1980, pL. 3, figs. 1-3.

Triassocampe woma Yao, 1082, p. 59, pl. 2, fige. 1-4,

Japowocampe nova (Yao); Kowor, 1984, p, T2,

Latiwm wrendon Blome, 1984, p. 55, figs. |, 7, 13,

Remaries: The genus Latinne Blome, 1984, 5 a junior objective
synomym of fapewocampe Kozur, 1984, This genus certainly
comprizes faponocanpe nove (Yao) and L. fonglin Blome,
1984 (type species of Lativm). L. poverem Blome, 1984, may be
a junior synonym of Lo femgndem. 1t is difficolt to determine
the generic assignment of this species, However this spece is
has morphologic similarities much closer to L. lengwfemn cather
than Trimssocompe spece i, 30 the original generic assignment
by Yao (1982} is changed.

Kallerosplaera worica Kozur and Mock group
Kallerosphgera norica Kozur and Mock i Kozur and Most-
ler, 1981, p. 36, pl. 15, fig. 4.

Nenrarks: Included are forms with an axial spine and three
branches arising from the middle to distal part of each spine
lacking torsion, The length and direction of the branches are
quite variable.

Kahlerosphacra philippinensis Yeh, 1990, p. 11, pl. 6, figs. 11, 12,

pl. 10, fig. 2
Katoreile bifircats Kozur and Mostler, 1981, p. 51, pl. 3, figs 4,

5, pl. 60, fig. 2.

Katvorma sp. cf. K. Meornue De Wever

cf. Katroma bicormns De Wever 1982a, p. 193, pl. 3, figs 1-4,
Ladinocampe japomica (Nakaseko and Nlshimura) camb. nov.

(Fig. 49-5)

Yeharaia japonice Nakaseko and Nishimura, 1979, p. B3, pl.

10, figs. 6, 10, pl. 12, fig. 5.
Triassocanpe (7 faponica (Nakaseko and MNishimura); Yao,
1982, pl. 1, Mg 12.

Remarfs: Some individuals have a vertical projection extend-
ing from collar strieture, which indicates phylogenetic relation-
chips between this species and Ladinocanpe siwelfiperfonsta
g,

Lavtornm zp. of. L, capifanernn Carter (Fig, 50-2)

Fig. 50, 1. Japenccampe nova (Yao), ESN 148267, H-3, TR 7. 2. Lavioren sp. cf. L, capilanewm Carter, ESN 148268, P-13,

TR BC. 3. Nassellaria gen. et gp, indet. E, ESN 148269, K-86, TR 9B. 4. Drolfus ewraciations Kozor and Mostler, ESN
148270, K-109, Parahswam simplvm Zone. 5. Canoplem rhaeticam Wozor and Mostler group, ESN 148271, K-70, TR
8D. 6. Pachus firmus Blome, ESN 148272, H-12, TR 6A. 7. Penlpclinocarpus sevalicns Wozur and Mostler, ESN
148273, N-18, TR 7. & Citridumi gsferoides Carter, ESN 148274, H-38, TR 8A. 9. Hueckelicyritum farcheros Carter,
ESHM 148275, P-5, TR 8C. 10. Sarfs retisia Pessagno, ESN 148276, H-28, TR 3A. 11, Drevericwrtivm carterae (Yeh
and Cheng), ESH 148277, K-47, TR 8C. 12, Sgutnaboleila (1) brispinosa Carter, ESN 148278, P-14, TR 8D, 13. Savla
prigtaensis Pessagno group, ESN 148279, HZ-4, TR 6B. 14, Sariz hadrecaena (De Wever), ESN 148280, HZ-2, TR
6B, 15. Perongella pacoffensis Carter, ESN 148281, K-53, TR 8C. 16. Riselfa Hedoensts Carter, ESN 148282, K-68, TR
B0, 17. Bipedis acrosiyles Bragin, ESN 148283, K-47, TR 8C. 18, 19, Livarelle valida Yoshida group. 18: ESN 148284,
K-48, TR &8C, 19: Odd specimen having four rays, ESM 148285, P-5, TR 8C. 20, Livarella densiporate Kozur and
Mostler, ESN 148286, K-25. TR 8B, 21, Globofaxforson hullae (Yeh and Cheng), ESN 148287, P-3, TR 8C. 22,
Betraccivn deweveri Pessagno and Blome, ESN 148288, H-37, TR BA. 23. Nassellaria gen. ef sp. indet. B, ESN
148289, H-16, TR 6B. 24. Nassellaria gen. &f sp. indet, A, ESN 148290, H-16, TR 6B. 25 Nassellaria gen. of sp. indet.
C, ESN 148291, K-4, TR 8A. 26. Naseellaria gen. et sp. indet. F, ESN 148202, HZ-7, TR 6B. 27. Xiphosphaera fistulals
Carter, ESN 148203, HZ-3, TR 6B. Scale bar=50 um.
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cf. Levioren capffaierm Carter, 1993, p. 112, pl. 19, figs 6-8.
Laxtarcnr sp, ef, L. hidei Blome

ef. Laxtornt hidei Blome, 1984, p. 56, pl. 15, figs. 4, 1, 17, 18,
Livarells densioivala Kozur and Mostier, 1981, p. 115, pl. 9, figs.

1a, b (Fig. 50-20]

Livarefla valids Yoshida group (Figs, 50-18, 19)

Livarella palidns Yoshida (sic), 1986, p. 14, pl. 3, figs. 1-3,

Livarelfa longus Yoshida (sic), 1986, p. 14, pl. 2, figs. 3-5

Livarefle gifiensis Yoshida, 1986, p. 2, fgs. G-10.

Rennarks: Yoshida (1986) discriminated three species of
Livarefla baszed on the development of a node on the center of
the cortex, and the length of avms. In my opinion, these are not
species characters but represent only morphologic variation of
ane and the same species. In younger assemblage the arms are
slightly curved to a side comprising a node on the shell. The
original species name longns is changed (o longs in accordance
with the International Code of Zoological Nomenclature
(ICZN, 1985), Articles 31 and 3Z.

Mesosahurinalis arins (Donofrio and Mestler) group

Falagosaliermalis artws Donofrio and Mostler, 1978, p. 34, pl, 7,

fig. 11.
Mesozatwrnalis arins  (Donofrie and Mostler): Kozur and
Mestler, 19E], p. 58,
Monicasteriy priste Kozur and Mostler, 1994, p. 89, pl. 20, figs. 8

10-12.

Muellevitorlis cochleln (Nakaseko and Nishimura) (Fig, 27-11)

Emftwoia (7)) cochilete Nakascko and Nishimuora, 1979, po 70,

pl. 3, figs 2-4, 6.
Stwecrocontivem mmoense Nakaseko and Mishimura, 1979, p.
71, pl. 2, figs. 7, 9, 10, pl. 12, fig. 4

Plafkerivan cochletn (Nakaseko and Mishimura); Cordey of

al_, 1988, p. 3L

Muelleritartts cochleats (Nakazawa and Nishimura) (sic);

Kozur, 19885, p. 52, pl. 1, figs. 1-8, pl. 2, figs. 1,2, pl. 3, figs.
-4, &

Reprks: The holotype of Stasrscontinm wrimoense is referred
to a well preserved individusl of Muelferitortis cochieln.
Muelleritortis sp. cf. M. noblis Dosztdly (Fig. 48-24)

of. Muellaritoriis noblis Dosetaly, 1991, p. 345, pl. 5, figs. 4, 5
Neopaurinella seeafiva Kozur and Mostler, 1981, p. 45, pl. 48, fig.

6, pl. 49, figs. 1. 4.

Neoplentonems nakezeboi (Sugivama) comb. nov.

Fordpres makasekol Sugiyama, 1992, p 1196, figs. 10-3a, b,
Nafrenta sp. of. N. irfghinasn Dumiteica, Kogur and Mostler

ef, Mofrena trispinosa Dumitrica, Kozur and Mostler, 1980, p.

25, pl. 9, fig. 1, pl. 15, fig. 3.

Oertiispomens discanliing Sugiyama

Oertlfspanigees digcantlng Sugiyama, 1992, p 1817, figs. 17-
10—12.

¥ Palaeoencyrtis elongnie Fong, 1992, pl. 2, figs. 13, 14; Feng and
Liu, 1993; p. 548, pl. 2, Ags. 1-4, 26.

? Pafgeorncyrlis fustna Feng, 1992, pl. 2, figs. 15, 16; Feng, 1993,
p. 548, pl. 2, figs. 5-8.

Rewarks: Feng (1992) illustrated Palavorscprifs elongata and
P fuzing as new nassellarians without systematic descriptions.
Later Femy and Liu (1993) briefly described them in Chinegs. It
is obwious judging from their illustrations that P efosgafa and
P. fusing are not nassellarians bt only detached spines of
pertlispongids. Based on their straight shape, they are inclueded
in Spine Al defined in the former chapter,

Fachns ffrovs Blome, 1984, p. 49, pl. 12, figs. 3, 4, 8, 9, 15, 17, pl.
17, fig. & (Fig. 50-6)

Pachres (2} indlistinetus Blome, 1984, p, 49, pl. 12, figs. 5, 10, 18,
18,

FPrlacosaitrualis dofti (Blome) group comb, nov, (Fig. 51-6)
Acatitlrocirons dottil Blome, 1984, p, 22, pl. 1, figs. 2, 3, 12,
Acanthocivens faxws Blome, 1984, p. 23, pl. 1, Tigs. 9, 17,

FPaloeosaturnalis harvizsonensis (Blome) group comb. nov, (Fig,
51-2)

Acanthocivens harvisonensis Blome, 1984, p. 22, pl. 1, figs. 4, 5,

13.

Aeanthocircns supleensis Blome, 1984, p. 25, pl. 2, fig= 7, 17.

Acanthocirens wsffoins Blome, 1984, p. 25, pl. 2, figs. B 18
FPalacosatwrnalis largis {Blome) group comb. nov.

Acanthocirens fevgns Blome, 1984, p. 23, pl 1, figs. 7, & 15, 16

Avanthocivens luplieri Blome, 1984, p. 23, pl. 1, figs. 10, 18,

Acanthiocivens ochocoensés Blome, p. 84, pl. 2, figs. 2, 13,

Acanthocircns prinevillensis Blome, 1984, p. 4, pl 2, figa. 3,

14.

? Aconthocirens bwrnsensis Blome, 1984, p. 21, pl. 1, Ogs. 1, 11

? Acanthocirens fceensis Blome, 1984, p. 22, pl. 1, figs 6, 14.

? Acanthociveus macoyensis Blome, 1984, p. 24, pl. 2, figs. 1, 12,

Fig. 51, 1. Proemesosaturnalis sudtidenfalis (Kozur and Mostler) group, ESN 148294, H-33, TR 8A. 2. Paleosafurnalis
Frarrisonensis (Blome) group, ESN 148295, N-18, TR 7. 5. Pudoheliodiscits finchi Pessagno group, ESN 148296, HZ-
12, TR 7. 4. Saturnalidae gen. of sp. indet., ESN 148297, HZ-13, TR 7. 5. Pendoleliodiscns rabustospinus Kozur and
Mostler, ESN 148298, K-85, TR 9B. 6 Paleosalrrnaiie dotti (Blome) group, ESN 149299, HZ-21, TR 7. 7.
Peendolieliodiscns hangt Yeh group, ESN 148300, HZ-27, TR 8A. 8. Psewdofeliodiscs heisseli Kozur and Mostler
group, ESN 148301, HZ-23, TR 7. 9, 10, Prachexasaliornalis fenuispingsus (Koeur and Mostler) group. 9: ESN 148302,
HZ-21, TR 7. 10. ESN 148303, HZ-27, TR 8A. 11 Pracmesosalurnalis sandspitensis (Blome), ESN 143304, HZ-13,
TR 7. 12. Peendacanthovircns psendosimipley Kozur and Mostler, ESN 148305, K-83, IR 0A. 13. Prleosalurnalis zapfed,
ESN 148306, HZ-8, TR 6B. . Preemesosatirnalis decilobiom {Carter), ESN 148307, H-TZ, TR 8A. 15
Proemesosatirnalts gracilis (Kozor and Mostler), ESN 148308, H-71, TR 8A. 16, Pracmesosaliernalis heilongfimgen-
sy Yang and Mizutani group, ESN 48309, K-4, TR 8A. 17. Preemesosainenalic rugosis (Yeh) group, ESN 148310,
H-85, TR 8A. 18 Spumellaria gen. ¢f sp. indet. F, ESN 148311, K-56, TR 8C. 19, Pentaspongodiscns dihevreanti
Carter, ESN 148312, K-100, J& 0B. 20. Spumellaria gen, of sp. indet. D)., ESN 148313, H-28, TR 8A. 21, Spumellaria
wgen. ef sp.indet, E, ESN 148314, H-21, TR 7. 22, Parqirigssoastrum sp. cf. P crassiem Carter, ESN 148315, K-71, TR
a0, Scale bar=50 pm.
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1 Acanthocivens sifperensiz Blome, 1984, p. 25, pl. 2, figs. 6, 16.
Poleeosatwrnalis saffei (Kozur and Mostler) (Fig. 51-13)

Spangosatwrnalis apei Kozur and Mostler, 1972, p. 41, pl. 1,

fig. 2.
Pafaeosatnrnalis sopfel (Kozur and Mostler); Kozur and
Maostler, 1981, p. 56.
Faleoshornalis sp. aff. P, mdidenticnbalis Kozar and Mostler
alf. Palensainrnalis radidenticrdaing Kozur and Mostler, 1982,
p. 56, pl. 61, fig. 5
aff. Acanthocirens rofindis Blome, 1984, p. 24, pl. 2, figs. 4, 5,
15.
FPantanellinm (2} viggeion Sashida group

Fantanellinn (7Y virgessn Sachida, 1991, p. 691, figs. 7-9—14.

Renarks: Thickness of the polar spines is quite variable.
Moreover, some have completely rod-like spines and others
possess proximally bladed spines,

Pantarellivon sp. cf. P serkfuense Carter
cf. Pantanelfivm newkdwense Carter, 1993, p. 65, pl. 7, figs. 5-7,
13, 1,
Farahsnoom avale Hori and Yao
FParalswum (2) sp. C, Yao, 1982, pl. 4, figs. 9-11.
Pavahsirem ovale Hori and Yao, 1988, p. 51, pl. 1, figs 3a-e,
da-c, 68, Ga, b.
Parahsmeen simpdem Yao (Fig, 28-8)
Archaeadictyomifra sp, A, Yao, Matsuda and Isozaki, 1980, pl,
3, figs. 7-5.

Parahzunn smplen Yao, 1982, po 61, pl. 4, figs. 1-8,
Parasepsagon (7)) antigins (Sugivamal comb. nov,

Plafkerium (#) anliguyem Sugivama, 1992, p. 1218, figs 18-4

—f,

Kemarks: This species may be related to the Poresepsagon
species rather than Plyferdnm as mentioned by Hamvos and
Goricsin (1995), [t is hetter Lo restrict the usage of the generic
name Plaferdnm to an evolutional lineage including Plaferinm
abbotti, the type species of the genus. Therefore, Plaferinm (7]
conflwens Dumitrica, Kozur and Moestler and Plyferiom (7
mrelferi Dumitrica, Kozur and Mostler listed below should be
separated to another genus or other genera.

FPavasepeagon letvacanthes Dumitrica, Kozur and Mostler, 1980,

p. 13, pl. 1, fg. 8, pl. 2, fig. 7.

Puavasepaagon variabitic (Nakaseko and Nishimura)

Staverodores variabilis Makaseko and MNishimura, 1979, p. 71,

pl. 3, figs. 5, 8.
Parasepsagon  woriahilis (Nakaseko and MNishimura); Yeh,
1989, p. 63, pl. 1, figs 16, 19
Paratviassoastoon sp, cf. P cressiom Carter (Fig. 51-22)
cf. Parafriassoastum crasseen Carter, 1993, p. 77, pl. 11, figs. 1,
25k
FParentactinig mermis Dumitrica
Parentactinig fnerme Dumitrica (sic), 1978b, p. 51, pl. 5, figs.
46,
Farentactintg nakalsngaeaensis Sashida group (Figs, 27-2, 3)
Farvenlactinie nokatsugmoaensiz Sashida, 1983, p. 172, pl 37,
figs. 1-9.

Farentactinia virgate Sashida, 1991, p. 689, fig. 6-7.

Pactarentinig koiker Sashida, 1991, po 601, figs. 6-2, B-12,

FPolyentactinia 7 phatihalnngensts Sashida and Igo, 1992, p.

1304, Tigrs, 5-1-15.

Rewtarks: The species concept follows Sugiyama (1992).

FParentactinia oknehichibuensiz (Sashida)

Archaeothamnwlns obwclichilvensis Sashida, 1991, p. 687, figs.
5-10-14.
Parentectinia okwchichibuensis (Sashida}; Segivama, 1992, p
1214, figs. 16-2a, b.
FParestactinfa prgngr Dumitrica, 1978b, p. 50, pl. 4. figs. 4, 5, pl.
5, figs. 1-3.
Faronaella pacofiensis Carter (Fig. 50-15)

Sontanelly sp, A, Yeh, 1892, p 62, pl. 2, fig. 8.

Paronaeiln poenffensis Carter, 1993, p. B1, pl. 10, fig. 5
Pavonaells trenomerd (Kozur and Mostler)

Rhoperfodichum tramner Kozur and Mostler, 1978, p. 152, pl.

1, figs. 3, &, pl. 3. figs. B-11, 16.
Paronaella tramreers (Kozur and Mostler); Kozur and Most-
ler, 1981, p. 61,
Pavpwaella (7} sp.cf, P, () bestrica Carter
ef. Pavonaella (7) beatrica Carter, 1993, p. 80, pl. 10, figs. 7, &
15, 16.
Pegoxwstyis mizmlanii Sugiyama, 1992, p. 1218, figs. 17-7, 8.
Penlaclinocarpns awaensts {Nakaseko and Nishimura) group
comb. nov. (Fig. 49-24)
Aconthospheera ameensis Nakaseko and Nishimura, 1979, p.
67, pl. L, figs 1, 5, &

Remorkz: Included are forms having four basal spines incom-
pletely incorporated with latticed shell wall, and lacking
antapical spine. The basal spines deviate inside from the shell
wall especially in the middle to distal part, so that the exten-
sions of the basal spines arise always from the lower hemi-
sphere of the shell, Additional spines are very often present.
Pentactinocarpues fisiformis Dumitrica, 1978b, p. 44, pl. 2, fig. 2

(Fig. 49-21)

Penlactiwocarpus sepaticns Koz and Mostler, 1981, p. 21, pl. 52,

fig. 3, pl. 53, figs. 2, 5, pl. 55, fig. 1. {Fig. 16-T)
Pentactinocarpes tetracentioes Dumitrica, 1978b, p. 44, pl. 2, fig.

L. (Fig. 49-23)

Pentaspongodizens () diecpemnthys Carter, 1993, p. 87, pl. 13,

figs. 1-3. {Fig. 51-19)

FPentuspongodizens wesofriassicns Dumitrica, Kozur and Mostler,

1980, p. 10, pl. &, fig. 7.

Plafkerinm () comfwens Dumitrica, Kozur and Mostler, 1980, p,

13, pl. 1, fig. 1.

Flafeertum (2} mueellerd Dumitrica, Kozur and Mostler, 1980, p,

14, pl. 1, fig. 3.

Flaflerinm sp. of. P. abbotti Pessagno
cf. Plafkerivm abbatti Pessagno fn Pessagno ¢ al, 1979, p
179, pl. 9, figs. 6, 10, 14.
Flanispinecyrtis (7)) gabiofaensis Kozur and Mostler, 1994, p. 95,

pl. 23, fig. 13. (Fig. 49-7)

Planispinocyrtis beloghi Kozur and Mostler, 1981, p 111, pl, 10,

fig. 2.

Flanispinocyrtiz muliiporaia Koo and Mostler, 1994, p. 98, pl.

25, figs. 1, 3,5, 6, 9.

Planispinocyriis preecursor Kozur and Mosther, 1994, p, 103, pl.

5, fige. 7, 713, 14, (Fig. 48-14)

FPonlpus sp; ef. P enrofgpinosus Dumitrica, Kozur and Mostler

(Fig. 49-9)

ef. Powlpies cwrvispinosus Dumitrica, Kosur and Mostler, 1980,

p. 22, pl. 2, fig. 1, pl. 15, figs. 5, 6.
FPoulpus (7) coronensis (Yeh) comb, nov,
Paraponlpis coronensis Yeh, 1990, p. 26, pl. 8, fgs 8 10,
Remarks: Kozur and Mostler (1981) redefined the genus
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Paraposipus Kozur and Mostler, 1979, as a two-segmented
form. Therefore one-segmented forms with three feet arising
above the rim of cephalis should be assigned to Anwnlopouipis
Kozur and Mostler, 1981, Most individuals of this species
however have three feet whose lower edpes attached to the rim
of cephalis. This species is thus questionably assigned o
Porelprs,

Puielpns phazsmatodes De Wever in De Wever of af,, 1974, p. 96,

pl. 7, figs. 10, 11, (Fig. 49-20)

Poulprs plabyy De Wever in De Wever ef af , 1979, p. 98, pl. 7,

figs. 12, 13, (Fig. 49-15)

Progheffastanris ingridme (Mostler and Krainer) (Fig. d8-26)

Orunatizatnrnalizs ingridae Mostler and Krainer, 1993, p. 103, pl.
10, figs. 1-5.

Prachelfostarerns fevis Koeur and Mostler, 1972, p. 26, pl. 2, fig.

11, (Fig. 45-25)

Praghexasaturnaliz fennispinosis (Donofrio and Mostler] group

{Figs. 51-9, 10}

FPalaeoseinrnilis lenuispinesns Donofrio and Maostler, 1978, p.
37, pl T, Mgz 1-3, 8

Spongosaturmalis sp. of. 8 elepons Kodur and Mostler; De
Wever in De Wever ¢f al., 1979, p. 81, pl. 2, figs. 3, 4.

Palacosatirmalis aff. lennispinosees Donofrio and Muostler;
Yao, 1982, pl, 3, fig. 17.

Prachexasaturnalis fenispinosys  (Donofrio and  Mostler);
Kozur and Mostler, 1983, p. 29.

Acanthocirous vigrssi Blome, 1984, p. 24, pl. 2, figs. 9, 10,

Acanthocirous of, A, efeguns Kozur and Mostler (sic); Yo
shida, 1986, pl. 15, figs. 8, 9,

Kozurastrom  aff, tenufspinosns  (Donofrio and Mostler);
Matzuoka #f al., 199, pl. 4, fig. 16 (illustrated is the same
specimen to Yao, 1982).

Remarks: Shape and thickness of the ring are maore or less

inconstant among individuals
Prachezasatnmalis sp. ef. P elegans (Kozur and Mostler)

ef. Spangosaiurnalis elegans Kozur and Mostler, 1992, p. 34, pl.
1, fig. 4.

Pragmesosatwmalis bifides (Kozur and Mostier)

Spongasatwrnalis bifiefus Koror and Mostler, 1972, p. 31, pl, 2,
fig. 13,

Prusniesosainrmalis bifidus (Kozur and Mostler); Kozur and
Mostler, 1981, p. 58

Pragmesosahwralis decifobym {Carter) comb. nov, (Fig: 51-14)

Kozwrastum decilobrm Carter, 1993, p. 53, pl. 4, fig. 1.

Prendoleliodisens decifabum (Carter); Yeh and Cheng, 1996, p.
9, ¢l 3, fig. 13.

Remarks: Spine features are variable, Iustrated specimen
has shorter and more soute spines than the holotype.
Praemesosatwrmalis gracilis (Kozur and Mostler) (Fig. 51-15)

Spongosatwrnalis gracilis Kozur and Mostler, 1972, p. 35, pl. 1,
fig. 1T.

Proemesosaburnalis macilis (Kozur and Mostler); Kozor and
Moatler, 1983, p. 25.

Praemesosalurnalis heflongfiongensis Yang and Mizutani group

(Fig. 51-16)

Palgensaternalis bfidus (Koeur and Mestler) ; Yao, 1982, pl. 3,
fig. 17.

Acanthocirers sp., Yoshida, 1936, pl. 16, fig. 12

FProemesosatiornalis  hedlongfiongensis Yang and  Mizutani,
1991, p. 67, pl. 1, figs 3, 4, 6, 10, 12 13

Koznrastum bifidres (Koeur and Mostler) (sic); Matsuoka o
al, 1994, pl. 4, fig, 17 (illustrated iz the same specimen to
Yo, 1982).

Fenarks: Most individuals do not retain completely preser-
vid gpines, which results in apparent bifurcation as mentioned
by Yang and Mizutani (1992). The spines are often subparallel
o the ring, bBut they are never twisted,

FProemesosatiornalis mdtidentains (Kozur and Mostler) group

{Figs. 28-2, 51-1)

Spongosniirnalis pnllidentates Kozur and Mostler, 1972, p.
38, pl. 1, fig. 20,

Palgensafirnaiis vaiidus Donofrio and Mostler, 1978, p. 38, pl.
T, figs. 4-6, 10.

Progmesasatirnalis  soeffidentatus (Kozur  and  Mostler);
Kozur and Mostler, 1981, p. 59.

Palaeosaturmatis gp. G, Kishida and Sugane, 1982, pl. 3, figs.
17=14

Prloeosatersalis sp. H, Kishida and Sugano, 1982, pl. 3, figs.
20, 21.

Palweosatwrnalls snnlidentatns (Koxur and Mostler); Kishida
and Hisada, 1985, pl. 1, fig. 1.

P Acauthocivens heisseli Eogur and Mostler (sic); Yoshida,
1986, pl. 15, fig. 1.

Acmnthocirons sp., Yoshida, 1086, pl. 16, figs 1-5

Fepwdoleliodisens ap. aff, P mwlfideniatus (Kozur and Most-
ler); Yeh, 1990, p. 18, pl. 12, fig. 13; pl. 15, 7, 9-11.

Fapwdoheliodisens sp. cf. P meellidetatus (Kozur and Most-
ler); Yeh, 1930, p. 18, pl 15, fig. 12,

Remarks; This species is characterized by possessing a broad
ging with relatively low, more or less triangular-shaped,
flattened spines. The peripolar spines are short and thin, and
the auxiliary spines are also tiny. Therefore those spines,
capecially the latter, are considerably suscepiible to dis-
solutional effect resulted from diagenesis or extracting proce-
dire of individuals. It seems to be one of reason why the
generic assignment is different among investigators. Moreover,
the number and shape of spines in this species are very incon-
stant in an assemblage, Even if we picked those two forms
from a residue, which seem to belong to different species at a
glance, a few intermediate forms between such two forms coiild
always be found by subsequent reserch. Stratigraphic change
of the morphology may be present, bat it is in the present state
of knowledge impossible Lo separate this species group into
some species by clear diagnoses,

Proemesasaturnelis mgosus (Yeh) group comb. nov. (Fig. 51-

17}

Paigeosatarnalis sp. F, Kishida and Sugano, 1982, pl. 3, figs. 14,
15 (7 fig. 16).

Acanthocireus converius Kozur and Mostler (sic); Yoshida,
1986, pl. 15, figs. 4-6.

FPeevedoleliodsens mgosies Yoh, 1990, p. 19, pl, 12, figs. 10, 14,
pl. 13, fig. 12.

Psvudoheliodisens sp. afl, P pugosus Yeh; Yeh, 1990, p. 19, pl.
12, figs. 3, 6,

Remarks: The spines exhibit more or less sinistral torsion,
Shape of the spines is variable from narrow to wide,
Praemesosatirnalis sondspifensis (Blome) comb, nov, (Fig. 51-

11}

Peruwdoheliodisens sandspitensiz Blome, 1984, p. 27, pl. 3, figs. 6,
1.
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Priocuresosatirmalis shengi Yang and Mizetani, 1991, p. 71, pl. 1,

figs 1,2, 8
Pracimesczabernalis shauge Yang and Mizotani, 1091, p. 71, pl. 1,

figs. 5, 7. & 14, 15,

Peepdacanthocirens lrevds Hozur and Mostler, 1990, p. 208, pl. 2,
fig. 2, pl. 11, fig &
Prowdoscan Mocirons sp, of. feminospinosns Kazur and Moatler
ef. Peenndvacainthocivens lerminoshinosns Kozor and Mostler,
1990, p. 2040, pl. 10, fig, 2, pl. 11, figs. 1, 4,
Psendacenthociveus pemrdosimiplex Kozar and Mostler, 1990, p.

209, pl. 11, fig. 2. (Fig. 51-12)

Psuedmholiodiscns finchi Pessagnoe group (Fig. 51-3)

Peewdoleltodiscns fineli Pessagmo fn Pessagno o al., 1979, p.

L7, pl. 5, figs. 9, 10
Pewrduheliodiscns heisseli (Kozur and Mostler) group (Fig. 58-
]
Spostgesainrnalis heiseli Kozur and Mostler, 1972, p. 36, pl. 1,
figs 15, 16.
Peszagnosatnrnalis feiseli (Koo and Mostler); Kozur, 1979,
p. 670,
Poenrdofeliodfeens hefssofi (Kozur and Mostler); Kozur and
Mostler, 1983, p. 2L
Peeudoheliodisens hoengt Yebh group (Fig 51-7)

Feewdoleliodizons huengi Yeh, 1990, p. 17, pl. 12, fig. 2, pl. 13,

fig. &

Psendofeliodizcns sp. afll, P hwangi Yeh; Yeh, 19940, p. 18, pl.

12, fig. 1.

Remarks: The width and shape of the ring is variable among
individuals.

Poendohelipdisos robustspinesus Kozor and Mostler, 1990, p.

190, pl. 2, figs 3. 8, pl, 4, figa. 8-11, pl. 5, fig. 10, (Fig. 17-9)
Peeudoheliodisens sp, ef, P, albines Kozor and Mostler

cf. Psendolliodizers alpinns Koeur and Mostler, 1990, p. 189,

pl. 5, figs. 1, 8 5-9, 11, 12,
FPeendasivosplaera cocasivia {Rist)
Spongaivactes cocostvles Rist, 1892, po 160, pl. 21, fig. 8.
Prendostylosphasra cocosfula (Rilst); Kozur and Mostler, 1979,
p. 31, pl. 15, fig. 3, pl. 46, fig. 5.
Prendosivlosphaera poestiingensis (Kozur and Mostler) (Fig. 48-
19}
Stifosphacr ? gocstiingensiz Kozur and Mostler, 1979, p. 54, pl.
17, fig.  pl. 18, fig. 1.
Archaeospongopraneunt helicabon Nakassko and Nishimura,
1979, p. 68, pb. 2, figs. 1, Z; pl. 12, fig. 3.
Prendostvlosphaera goestfingensis (Koxur and Mostler); Kozur
and Mostler, 1981, p. 31

Remarks: This species is distinguished from  Peewdesilos-
Phaers hellenica {De Wever) by having relatively gentie dextral
torsion on the whole spines, P, meearowi somewhat resembles
this species, but the former specles differs from the latter in
having sinistral torsion on the spines.

Psewdostwlosphaern gracilis Kozur and Mock i Kozur and

Mostler, 1981, p. 32, pl. 66, fig. 1. {Fig. 16-18)

Remarhs: This species is distinguished from  Peendostyfos-
Phaeng Befleniea by having sinistral torsion on the spines rather
than dextral tarsion.

Peendostvlasphaers helleritea (De Wever)

Archaeaspongoprumern (2} hellenicim De Wever in De Wever

el af, 1979, p. 7, pl. 1, fig. B.
Psewdostylosphaera hellenica (De Wever); Kozur and Mostler,

1981, p. 3L
Rewarks: This species is characterized by possessing strong
dextral torsion in the middle to distal part of the spines.
Fsendesiviosphacrn joponion (Nakaseko and MNishimura) group
{Fig. 48-15)
Arehacosponpeprenum fapuicion Nakaseko and Nishimura,
1979, p. 67, pl. 1, figs. 2, 4, 9

Archaeospongoprinini compachion Nakaseko and Nishimura,
1979, p. 68, pl. I, figs. &, 7.

Poendosivlosphers joponica  (Nakaseko and  Nishimura);
Kozur and Mostler, 1981, p. 31,

Remarks: Most  individuals exhibit  intermediate forms
between Poewdostlosploern japenica and P compacta,
Peendostylosphaera bosnri Sugivama, 1992, p. 1208, figs 13-7, 8.
Popsedostylosphaera langispinosa Kozur and Mostler group (Fig,

48-16)

FPenudostlogphaers lowgispinosa Kozur and Mostler, 1981, p.

32, pl. 1, fig. 6
Pogudostvlospliacra longobardica Koxur and Maostler, 1981, p
33, pl. 49, fig. 3.

Rewarks: The species concept follews Goricdn and Buser
{1990).

Psendostylosphaers magnispiness Yeh, 1989, po 63, pl. 1, figs. 1, 2,

11, 18. {Fig. 48-23)

Psendostylosphacm sazavovf (Kozur and Mostler) (Fig. 48-17)

Sivlosphaera ? sazaroed Kozor and Mostler, 1979, p. 55, pl. 1,

fig. 5, pl. 14, figs. 4, 6.
Pogwdostylosphaera nezaron (Kozur and Mostler); Koazur and
Mostler, 1981, p. 31.

Rentarks: This species is characterized by possessing gentle
sinistral torsion on the spines,

Poendosivlosplaers fennis (Nakaseko and Nishimura)

Arehaeosposgosprunm  fenwe Makaseko and  Nishimura,

1979, p. 68, pl. 1, figs. 8. 10,
Prlostephanidin elavater Dumitrics, 1978a, p, 34, pl. 2, figs 6,

7.

Renzinm sp, cf. K. adversiom Blome

cf, Rensfum adversion Blome, 1983, p, 40, pl. 10, figs. 1,6, 7,12,
Risella tedoensis Carter (Fig. 50-16)

Gen, nov. C sp, 1, Carter, 1990, pl. 2, fig. 1.

Hagiastrrem (7)) sp., Bragin, 1991, pl. 7, fig. &

FPevonaella sp. B, Yeh, 1992, p. 62, pl. 2, fig. 12

Rizellt Nedoensis Carter, 1993, p. 75, pl. 9, figs. 10, 11, 13,
Ruzencavispongns sp, of. B, wrarions Kozur (Fig. 48-4)

ef. Ruzencerispomges wravicis Kozur, 1980, p. 237, pl. 1, figs 1-

3
Sarla deficate Blame, 1983, p, 18, pl. 3, figs. 1, 6, 14
Sarla (1) externe Blome [Fig. 49-19)

Sarln (1) exlerna Blome, 1983, p, 18, p, 3, figs. 2, 8, 9, 15.

Tripocyciing sp., Yoshida, 1986, pl. 14, fig. 2 {wen fig. 3).
Sarla hadvecaena (De Wever) (Fig. 50-14)

Tripoevcling (7} hadrecaena De Wever in De Wever ol of,

1970, p. 87, pl. &, figs. 1, 2.
Sarla hadvecasna (De Wever); De Wever, 1982h, p. 167, pl. 8,
figs. 58, pl. 9, fig. 1.
Savle prietoensis Pessagno group
Savla pricfoenss Pessagno in Pessagino ef af., 1979, p 174, pl,
7, fige. 4, 6, 7, 13, 14, (Fig. 50-13)
Sarla trrnsita (Kozur and Mock) comb. nov.
Vingssaspougns transtins Kozur and Mock in Kozur and
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Mostler, 1981, p. 69, pl. 64, fig. 1.
Sarla veisusta Pessagno in Pessagno of wf, 1979, p, 14, pl. 7,

figs 4, 6, 7, 13, 14. (Fig. 50-10)

Stawrseamilocivens guadnaties Kozur and Mostler, 1990, p. 199, pl.

3, fige 4, 6, pl. B, fige 2, 3, &

Salwrarantliocirens g, ef, 5 agmmelviens Kosur and Mostler

of. Swlwracanihocirens asynomelricns Kozur and Mostler, 19950,

P 197, pl. 2, fig. 9, pl. 8, figs, 7-10, pl. 9, fgs. 1-5, 7, 10, 12
Silicermiger eostahes Dumitrica, Hoeur and Mostler, 1980, p. 23,

pl. 7, figs. 1-6, pl. 14, fig. 4.

Silicarmiger faftns Kozur and Mostler (Fig. 49-27)

Stfchopteri (7) sp. A, Nakaseko and MNishimura, 1979, p. 80,

ph 11, fige 1, 3, 4.
Siffcarniger aff. costabus Dumitrica, Kowur and Mostler; Gori
cin and Buser, 1990, p. 156, pl. 10, fig. 9.
Silfearmiger fatns Kozur and Mastler, 1994, p, 119, pl. 34, figs
I-4, 9, pl. 35, figs. 1, 2, 4, &
Spimapontpis noricns Kozur and Mock
Saitewnre (¥} sp. A, Pessagno in Pessagmo ef af,, 1979, p. 186,
pl 4, fig. L
Powdpres (#) sp, Nakaselo and Mishimura, 1979, p. 78, pl. 11,
fig. 7 {mon. figs: 6, 7, 9).
Soinopouipus wericus Kozur and Mock i Kozur and Mostler,
1981, p. 86, pl. 30, fig. 4.
Spinptrigssocanpe annnlvle (Nakaseko and Nishimura) group
comb. nov. (Fig. 49-1)
Yeharaia anniclia Makasoko and Nishimura, 1979, p. 82, pl.
10, Gig. 1, 7, pl. 12, fig. 5.
Trimssocampe () annwlote (Nakaseko and Nishimora): Yao,
1982, pl. 1, fig. 11.

Tripssocanpe (1) sp. A, Cheng, 1989, p. 148, pl. 7, fig. 17.
Trinssocanipe annnfale (Nakaseko and Nishimurad; Yeh,
1990, p. 28, pl. 7, figs. 1, 6, 4, pl. 10, fig. 10, pl. 11, fig. 9.
Triassocampe sp. afl, T, sonnlats (Makaseko and Nishimura) :

Yeh, 1990, p. 28, pl. 7, fig. 22.

Remarks: The length of the apical spine is variable. In older
assemblages a morphotype identical to Cheng’s (1989} illustra-
tion predominates over long-spined morpholype.
Spingtrigssocampe corvics Kozur and Mostler group (Fig. 48-3)

Trizssocampe (7) sp. F, Yao, 1982, pl. 1, fig. 10.

Spinoltriasacanpe carnien Kozur and Mostler, 1994, p, 105, pl.

o5, g, 7.
Spinotriassocampe pngobardica Kozur and Mostler, 1994, p.
106, pl. 26, figs. 8, 11, 12, pl. 27, figs. 4, 6, 8.
Spinetriassocampe mgarica Wozur group (Fig, 49-2)
Stichapilimm sp. A, Nakaseko and Nishimura, 1979, p. 79, pl.
9, figs. 6-8, pl. 12, fig. B.
Spinotviassocanpe fumgarice Kogur, 1984, p, 74, pl. 4, fig. 2,
Spinofrinssocampe wesafazsanica Kozur and Mostler, 1994, p,
107, pl. 26, fig. 13, pl. 27, figs. 1, 2, 5, 9.
Spinolrimsecampe eofmssanics Hozur and Mostler, 1994, p. 105,
pl. 27, fig. 3.
Spinolriatiscanpe ransite Komar and Mostler, 19854, p. 107, pl.
o, fig. 27,
Stongosernele deleli Cordey, De Wever, Dumitrica, Danelian,

Kito and Vrielynck, 1988, p. 31, pl. 1, figs. 1-5. (Fig. 27-12)
Spevngosilicarmiger ilalices Kowur

Stichapterinm (2} sp. B, Nakaseko and Nishimura, 1979, . 80,

pl. 11, figs. 2, 5,
Spangesilicarmiger ifolicie Kozur, 1084, 1, &4, pl. 6, fig. 2, pl.

T, fig. 1.
Spongozilicerniger nithasekof Yeh, 190, p, 25, pl. §, figs. 3, 16,
pl. & figs. 4, 5 pl. 9, figs 7, 8 14, pl. 11, fig. 20,
Spangosilicarmiger gigaiioceras (Sugivama) comb. nov.
Nofrena (7)) giganiocerms Sugiyama, 1992, po 1201, figs 12-1
=3
Shougosilicarmiger holdsavertfii (Sugivama} comb, nov,
Hinedoreus holdsworthi Sugiyama, 1992, p. 1201, figs. 12-5a, b,
Spangosiiicarmiger moslierd Sugiyama
Spangasilicarniger wostleri Sugivama, 1992, p, 1199, figs. 11-
13, I,

Spongasilicarmiger gabialeensiz Rozur and Mostler, 1994, p
121, pl. 35, figs. 3,6, 8 9, 11, pl. 36, figs. 1, 4, 5,7, 8 10, pl.
37, figs. 2-4, 7, B.

Sperngostvlus carnichs Kozur and Mostler, 1979, p. 56, pl. 9,

fig= 5, 6, &

Stongosivlies forfilis Kozur and Mostler, 1979, p. 56, pl. 4, fig.

2, pl. 11. fig. 6, pl. 18, fig. 2.
Spengoaystris (7)) slovenica (Kolar-Jurkovsek) comb, nov.

Pemedostylogphwen stovenica Kolar-Jurkovsek, 1989, p. 158, pl.

2 figs 2, 3.
? Spongopalliom 7 ep, A, Goriciin and Buser, 1990, p, 157, pl,
4, fig. 5.

Nenrarks: This species is tentatively referred to Spengarystns
gen. nov,, but further reserch is  necessary to determine the
generic asignment.

Spengoysirrs sp. ef. S kappi (Larm} comb, nov.

cf. Cronmosivins # koppi Latm, 1984, p. 68, pl. 12, figs. 1, 2

cf. Spowgapallinn n. sp., Kozur and Reti, 1986, fig. 6H,

ef. Spostgopaliison ? kophi (Lahm); Goricdn and Buser, 1990, p.

157, pl. 4, fig. 1.
Squivabalella (1) irispinesa Carter (Fig. 50-12)
Squirabolefla ? irispinose Carter, 1903, p. 102, pl. 17, figs. 3, 4.
Sguinaboletfa (7] ap, of. 5. (7) fighinosa Carter; Yeh and
Cheng, 1996, p. 14, pl. 5, figs. 1, 2, 6, 15, 16
Stasrgeoniiem (7)) trispinosion (Kozur and Mostler)
Stavrosphaens trispinose Koeur and Mostler, 1979, p. 58, pl. 21,
fig. 3.
Stawrosplaera {riloba Makaseko and Nishimura, 1979, p. 72, pl.
5, figs 1,2
Stawraconfinng ? fgspinoseem ladtricem Dumitrica, Kozur and
Mestler, 1980, p. 17, pl. 1, fig. 5 (), plL. 2, fig 4, pl. 3, figs.
6, 7, pl. 5, fig. 4, pl. W4, fig. 5.
Syringopspsa batodes De Wever
Syringocapan hafodes De Wever in De Wever of of,, 1979, p. 91,
pl. 6, figs. 10-12.

Syrimgocapsa hergide Blome, 1984, p. 53, pl. 14, figs 2, 6,7, 16
Swringocapsa coliforme Hori

Svringocapss sp. C, Yao, 1952, pl. 4, fig. 16

Syringocapsa coriforme Hori, 1988, p. 556, figs. 8-1-10
Tendarmia recoarensis Doumitrica (Fig. 48-10)

Tandarnia vecoarense Dumitrica (sic), 1982c, p. 415, pl. & fige

6-10.
Tetraporadwachio composite Carter, 1993, p. 90, pl. 12, figa. 7, 11.
Tetraporobrachia faeckeli Kozur and Mostler, 1979, p. 79, pl. 4,

fig. 6, pl. 5, figs. 1, 2.

Tetrarcliplagio arborescens Dumitrica, 1982, p. 412, pl. 2, figs.

1-4.

Tetraveluplagia simplex Sugiyama, 1992, po 1191, figs 9-1a, b
Tetrmsinoctis awnwloforate Kozor and Mostler, 1904, po 130,
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pl. 40, figs. 2,3, &

Tiborella agrig Sugivama, 1992, p 1220, figs. 18-1-3,
Tiborefla forfds (Makazelo and Nishimura)

Cecrops floridus Nakaseko and Nishimura, 1979, p. 69, pl. 2,

figs. 5, &

Tiboreffa flovta (Makaseko and Nishimura); Kozur and

Mostler, 1994, p. 52
Trialalus longicornntus Yeh, 1990, p. 27, pl. 8, figs. 2, G, (Fig. 49-

25)

Triafaius wegacernfus Yeh, 1990, p, 28, pl. 8, figs 1, 15, 18, 19,

pl. 10, fig. 12. (Fig. 49-26)

Triafatus robusins (Nakaseko and Nishimura) comb. nov. (Fig.

27-16)

Napora robsta Nakaseko and Nishimura, 1979, p, 78, pl. 8

figs. 4-6.
Triassobipedis balalonica Kozur, 1984, p. 69, pl. 4, figs. 4a, b,
Tripssocampe baldii (Kozur) (Fig. 49-6)
Annnloiriassocampe baldi Kozur in Kozur and Mostler, 1904,
P 249, ol 1A, fig. 13
Triagsocmmpe companilis (Koeur and Mostler) (Fig. 48-12)
Annnelolriassocanpe campanilis Kozur and Mostler, 1904, p
132, pl. 41, figs. 1-4, 7, 211, 13-18.
Trivssocanpe coromafe Bragin group (Figs. 27-6, T
Dichiomitrella sp. A, Yao, Matsuda and lsozalki, 1980, pl. 1, fig,
10 (mavn figs. 9, 11).

Trrassocampe coronata Bragin, 1991, p. 8%, pl. 1, fg. 15

Triassocampe sp. afl. T, coremala Braging Matsuoka ef af,,
1994, pl. 1, figs. 4, 5.

? Yelaraia fransits Kozur and Mostler, 1994, p 148, pl. 46, figs.
14, 12,

Remerrkes: As mentioned by Sugivama (1992) some individuals
have a shart spine on the cephalis, whereas alder individuals
sometimes have a two-spined cephalis. One of the spincs
extending vertically is probably prolonged from A, and the
other extending obliquely is from V. It is impossible to distine
guish non-, one- and two-spined forms as separate species with
time since the transition is quite smooth,

Trigssocampe dewveveri (Nakaseko and Mishimura) (Fig, 27-8)
Diclyonsitrelle dewevers Nakaseko and Mishimura, 1979, p. 77,
pl. 10, figs. 8, 9.

Dichioenitrella sp. A, Yao, Matsuda and Isozaki, 1980, pl. 1,
figs. 9, 11 (non fig. 10).

Trigssocanpe scalaris Dumitrica, Kozur and Mostler, 1980, p.
2, pl. 9, figs. 5, 6, 11, pl. 14, fig. 2,

Trinssocampe dewerert (Nakaseko and Nishimura); Yao,
1982, pl. 1, figa 1-3.

Trimssocampe mypterocorys Sugivama, 1992, p. 1198, figs 11-1

-3,

Trigssocampe nodosomuuiate (Kozur and Mostier)

Striatolrigssocamipe nodosoamudale Kosur and Mastler, 1994,

p. 138, pl. 43, figs. 4, 10.
Trigssocampe postdeevers Kozor and Mostler, 1994, p. 144, pl.

42, fig. 2. (Fig. 48-13)

Triassocampe propria Blome
Triassecampe propeien Blome (sic), 1984, p, 59, pl. 16, figs. 4,
11, 14.
Trimszocampe (7)) priohm Kozur and Mostler, 1981, p. 98, pl. 12,
fig. 3.
Trigssoceonpe sp. afl. T, swlerensis Kozur and Mock
aff. Trgssocompe swlovensis Kozor and Mock in Kozur and

Mostler, 1981, p. 99, pl, 13, fig. 3.
Trassocampe =p, cf, T, illyrce Kozur and Mostler
cf, Trisssocmmpe ilvica Kowur and Mostler, 1981, . 93, pl. 15,
fig. Z.
Trigssoliimnies verlicifains {(Dumitrica)
Palaceantholithus (7)) perticitatis Dumitrica, 1978b, p. 42, pl. 1,
fig. 1, pl. 2, fig. 5.
Trigssotheninus verticilafns Kozure and Mostler, 1981, p, 5,
Avchasolhunmicins verticilates (Dumitrical; Dumitrica, 1982c,
p. 18, pl. 5, figs. 3, 4, pL. 7, fig. 4.
Tritortiz imtegrite (Cordey, De Wever, Dumitrica, Danelian,

Kito and Verielynck) comb. nov. (Fig. 48-22)

Sarle fntegrita Cordey, De Wever, Dumitrica, Danclian, Kito

ancd Verielynck, 1988, p. 33, pl. 2, fig. 2.
Tritortis kreteensis (Kozur and Kraht) (Fig. 48-21)

Sarla? krelaensis Kozor and Krahl, 1984, p. 401, pl. 1, figs. 3, 4.

Sarfe dispiralis Bragin, 1986, p. 67, pl. 1, fig. 15

Sarle krefaensis Kozur and Krahl; Cordey ef al., 1988, p. 34, pl.

2, figs 7, 9-1L

Tritortis krefaensis (Kozur and Mostler); Kozur, 19880, p, 95,

pl. 4, figs. 3-6, &

Supmellaria gen. el. sp. indet., Sashida ef al., 1993, p. 93, figs.

8-9-12 (non 7).
Tritorfis sp. cf. 7. ariang (Cordey, De Wever, Dumitrica,

Danelian, Kito and Vrielynck] comb. nov.

cf. Savla arigna Cordey, De Wever, Dumitrica, Danelian, Kito

and Vrielynck, 1988, p. 32, pl. 1, figs. 8-11.
Thbortiasocyrtis annuleta Kozur and Mostler, 1994, p. 90, pl. 21,

figs. 9, 11. (Fig. 49-8)

Vimassaspongs subgbhaerices Kozur and Mostler, 1979, p. 66, pl.

6, figs. 5-7, pl. 5, fig. &

Kipha pessagnoi (Nakaselko and Nishimura)
Dictyermeitin pessagnod Nakaseko and MNishimoca, 1979, p. 77,
pl. 9, figs. 2-4.
Nahkasekoeilns polita (Hinde) (sic); Kozur, 1984 (January), p.
60, pl. 3. fig. 4.
Xipha pessagnoi (NMakaseko and Mishimura); Bleme, 1984
(April), p. 59, pl. 16, figs. 6, 9, 17,
T Xipha stvigta Blome, 1984, p. 60, pl. 16, figs. 5, 15, 16, pl. 17,
fig. 18.
Xiphosphaens fistnlaty Carter, 1991, p. 200, pl. 1, figs. 4,5.7, 8, 9,
10, (Fig. 50-27)
Xiphotheon bavpenizstonensis De Wever
Xiphothern karpenissionensis De Wever in De Wever & al,
1879, p. 93, pl. 7, figa. 14 (non fig. 5).
Xiphothecn fomgn Kozur and Mock in Kozur and Mostler,
1981, p. 113, pl. 41, fig. 2.
Velrie efegens Nakaseho and Nishimura group (Figs, 27-9,
1
Yelwerara elegans Nakazseko and Nishimura, 1979, p. 82, pl, 10,
figs. 2-5, pl. 12, figs. Z, 6.

Kenrarks: In the younger morphotypes this species is e
presented by a form with shorter test and subspherical thorax,
whereas taller test having rughby ball shaped thorax s predomi-
nant in later time of the range,

Zamalos corene Dumitrica, 1982¢, p. 407, pl. 1, figs. 1-4.
Lameleis ferdus Dumitrica, 1982c, p 407, pl. 1, figs. 5, 6,
Zevins perarmalus Sugivama, 1992, p, 1204, figs. 6a, b,
Zepine yooi Sugivama, 1992, p. 1204, figs 12-4, T.
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