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TRIGONIOIDES FROM THE LATE MESOZOIC

TETORI GROUP. CENTRAL JAPAN*

SHIRO MAEDA

Geological Institute, Chiba University
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Introduction

Trigonioides, Plicatounio and Nippono-
naia are all important genera in the
non-marine Cretaceous fauna of Eastern
Asia, and are widely distributed in Indo-
china, North China. Korea and Japan.
They have the characteristic V-shaped
sculpture or radial plication. It is inter-
esting that Nipponoenaia was found from
the Lower Cretaceous non-marine forma-
tion of the Pacific side of North Ame-
rica by REESIDE (1957). Now ten species
of Trigonioides including the two new
species from the Telori group are known
in Eastern Asia as follows:

Trigonioides kodairai KoBayasit and Su-
ZUKI. 1936

Trigonioides kobavashi Morrer, 1937

Trigonioides laotiac Horret, 1937

Trigonioides trigonus HorreT, 1937

Trigonioides diversicvostatus HorrFeT, 1937

Trigonioides paucisulcatus Stzuki, 1940

Trigonioides matsmmotoi Kopayasul and
Suzuki. 1941

Trigonioides paucisulcatus suzuki Ora, 1959

Trigonioides tetoricusis MAEDA, n. sp.

* Received July 17, 1962: read at 8lst
Meeting of the Palacontological Society on
3rd June, 1962 at Kumamoto.

-~
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Trigonioides kitadaniensis MAEDA, n. sp.

Nine species of Plicatounio and five
of Nippononaia have been described.
Trigonioides was studied by KOBAYASHI
and Suzuki (1936, 1940. 1941}, HOFFET
{(1937), MaTSuMOTO (1938). SuzUKI (1943,
1949), Cox (1955), Kopayasnui (1956) and
Ora (1959); Plicatounio by KOBAYASHI
and SuzukI (1936), HHOFFET (1937}, YABE
and HayvasHI (1938), Suzuki (1943, 1949,
KoBayasHl {1936), Ota (1939). HASE
(1960) and the writer (1962). and Nippono-
naia by SUZUKI (1941, 1943, 1949), KoBA-
YAsHI (1956). Rresipi (1957), Ota (1959),
Hase (1960) and the writer. The im-
portant criteria for the classification of
these genera are the hinge character and
surface ornamentation as discussed in
detail by Konavasut (1936). The rela-
tionships among these genera are sum-
marized as follows:

1) The surface ornament of 7Trigo-
nioides is very similar to that of Nip-
pononaia, but the former differs from
the latter in hinge structure, namely in
the presence of a median tooth and the
aspect of crenulation.

2) The hinge nature of Nippononaia
is most related to that of Plicatounio,
but the former is characterized by the
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V-shaped sculpture, and the latter by
radial plication.

3) Trigonioides is distinguishable
from Plicatounio by hinge nature and
ornamentation.

The two new species of Trigonioides
from the Tetori group and 7. kodairai
from the l.ower Cretaceous Naktong-
Wakino series are closely allied to one
another, but the former two differ from
the latter by broad and deep grooves
and the number of ribs on the anterior
half of the disk.

Brief notes are given in this paper
on the mode of occurrence of Trigonioides
tetoriensis and T. kitadaniensis.

The writer expresses his sincere
thanks to Emeritus Prof. T. KosavasHi
of the University of Tokyo for his valu-
able advices, to Dr. I. Havami of Kyu-
shu University, Dr. Suzukl of the Re-
search Institute for Natural Resources
and Dr. Y. OrTa of the Fukuoka Univer-
sity for helpful suggestions.

Occurrence

Trigonioides was found from the
Lower Cretaceous Kitadani alternation
of the Akaiwa subgroup, but no occur-
rence has hitherto been known from
any other formation of the group. On
account of the sedimentary f{acies prime
importance for the alternation is the
presence of reddish or greenish tuffa-
ceous rock closely resembling the Lower
Cretaceous Inkstone of Chugoku region
in West Japan. The heavy minerals of
the alternation, characterized by brown
tourmalines, hyacinth, reddish and col-
ourless zircons, garnet, biotite and so on,
are presumed to have been derived from
the Hida gneiss produced by the Aki-
yoshi orogeny. Thus Trigonioides toge-
ther with Plicatounio, Nakamuranaia and
Viviparus have lived in such an environ-

ment as a lake or a lagoon surrounded by
the land of the Hida gneiss. Because
the climate was warm temperate (KOBA-
YAsHI, 1942) and land plants flourished
at that time, these non-marine molluscs
occur together with many plant remains
(MAEDA, 1958). Among these molluscs
Trigonioides occurs in arkosic sandstone,
Plicalounio in arkosic sandstone or sandy
shale. Nukamuranaia and Viviparus in
micaceous black shale. It is a general
tendency for these molluscs to be con-
tained abundantly in shaly facies and
rarely in sandstone facies. Shells of
Trigonivides form thin fossiliferous lenses
in which opened valves are most common
while separate valves are uncommon
and closcd ones rare. These valves are
settled irregularly on the bedding plane
with their concave side downward. From
the above stated occurrences it is pre-
sumed that Trigonioides was not buried
in situ at its habitat but it is probably
embedded at places not far from the
habitat. ‘The water current was pre-
sumably not strong.

Systematic description
Family Trigonioidae Cox, 1952

Genus Trigonioides KOBAYASHI
and Suzuki, 1936

1936. Trigonivides, KoBayasui and Svzukl,
Japan. Jour. Geol. Geogr., Vol. 13, p.
248.

1937. Trigonioides. HoFFET, Bull. du Serv.
Geol. de L'Indochine, Vol. 24, p. 8.

1938. Trigonioides, MATSUMOTO. Jour. Geol.
Soc. Japan, Vol. 45, p. 15.

1940.  Trigonioides, Suzuxki, Japan. Jour. Geol.
Geogr., Vol. 17, p. 228.

1941. Trigonioides, Kopay asur and Svzuki,
Budl. Geol. Inst. Manchoukuo, No. 101,
p. 78.

1955. Trigonioides, Cox. Geol. Mag., Vol. 92,
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p. J8.

1956. Trigonioides, KoBavasut, Japan. four.
Geol. Geogr., Vol. 27, p. 80.

1959.  Trigonivides, Ora, Trans. Paleeont. Soc.
Japan. N.S.. No. 34. p. 100.

Diagnosis :—Shell medium, usually sub-
trapezoidal, ovate or subtrigonal in
outline, moderately convex, subequilate-
ral, rounded near the anterior end, sub-
quadrate in posterior : test thick. Umbo
prominent, incurved, generally prosogy-
rous or orthogyrous, ligament external.
Surface marked by V-shaped ribs and
weak concentric growth lines. Posterior
ridge distinct. Hinge well developed:
principal teeth three on each valve and
a bifid median tooth on the each valve:
a simple median one on the left: crenu-
lation of the teeth distinct. Pallial line
simple. Inner surface smooth or orna-
mented ; ventral margin clearly crenu-
lated.

Tvpe species :—Trigonioides kodairai Ko-
BAYASH! and Suzuki, 1936.

Remarks :(—Since this genus had been
established in 1936 by KoBavastl and
Suzukl, the shells belonging to this
genus were reported by HorrFeT (1937),
MaTsumoTo (1938), SuzUkl (1949:, Ko-
BAYASHT and SUZUKI (1941), SAKAGUCHI
{1943 and O71A (1959) from several local-
ities. The classification of this genus
has been repcatedly discussed. SUZUKI
19401 pointed out that HOFFET's form
differs from the Koreo-Japanese ones by
having small median cardinal teeth. Cox
11952 stated that Trigonioides belongs
probably to the Unionacea, instead of
the Trigoniacea judging from the hinge
structure. Recently KoBavyasHi (1956)
confirmed some remarkable facts by the
further investigation of Trigonivides and
its allied forms as follows:

1y Tvigonivides has "a few sub-
umbonal or median small teeth.”

2y Hoffelrigonia SuZUKI, 1941 is syno-

nymous with Trigoninides KOBAYASHI
and Suzuki. 1936.”

3) ' Because the regular vertical cre-
nulation of these teeth is the most
distinct speciality of the Trigonian teeth,
Trigonivides is considered to be an off-
shoot from the Trigoniacea, if not of the
Trigoniidae. s. str. It represents an in-
dependent family of the Trigoniacea for
which the Trigonioididae are accepted.”

As a study in further detail OTa
(1959} arrived at the same conclusion as
koBavasHr's. The shell-outline is vari-
able. but mostly subtrapezoidal, ovate
or subtrigonal and the elliptical form is
uncommon. This genus is generally in-
equilateral or subequilateral, but it com-
prises such an equilateral form as #ri-
goaus from the Senonian in Lower Laos.
The umbo of the genus is mostly pro-
sogyrous or orthogyrous, but it happens
to be opisthogvrous as in the Laos spe-
cies. It is a remarkable fact that the
Laos species is extraordinarily variable
in the outline of shell and umbonal as-
pects if compared with other species.

Distribution :—Limnic and paralic facies
of the Cretaceous system in Eastern
Asia: Talatzu series in Southeastern
Manchuria; Cretaceous f{ormation at
Sanhsing in Eastern Manchuria; Keishu
or Kyongji formation, Siragi series and
Shinshu or Chinju formation, Naktong
series in South Korea; Tetori group in
Central Japan: Wakino group in North-
ern Kyushu; Goshonoura group in the
Amakusa Island, Kyushu; Senonian for-
mation of Muong Phalane, in Lower
Laos.

Trigonioides tetoriensis NMAEDA, n. sp.
Pl 12, figs. 1-9.

Description :(—Shell small in size, sub-
trigonal in outline, about 1.5 times as
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long as high, inequilateral, relatively
short and broadly rounded in front, pro-
longed and subpointed behind, well in-
flated : test rather thick. Postero-dorsal
margin long, nearly straight or gently
curved, oblique to ventral, gradually
sloping into posterior margin. posterior
margin weakly curved., truncated and
then bent forward into ventral margin
with acute angle near the base-line;
ventral margin long, broadly arched,
gradually going over into anterior mar-
gin which is well rounded ; antero-dorsal
margin short. obliquely sloping and
weakly arched. Umbo prominent, in-
curved and directed forward. projected
above the hinge-margin and placed at
a point about one-third of the length of
the shell mecasured from the anterior
extremity. Posterior ridge distinct, ex-
tended from the umbo to the postero-
ventral corner; posterior area narrow
and lanceolate. Surface ornamented with
concentric wrinkles and many radial
ribs forming acute Vs: radial ribs in
anterior half of disk fine. narrowly

Fig. 1. Hinge structure of
Trigonioides tetoriensis

spaced and counted about 15, but ribs
in posterior half strong, widely spaced
and about 10; ribs on the antero-dorsal
area very fine and branching off down-
wards from anterior weak ridge: ribs
on the postlerior arca strong and bran-
ching off from posterior ridge to postero-
dorsal and posterior margins; concentric
wrinkles somewhat strong and irregu-
larlv spaced. Hinge teeth well developed,
characteristic of the genus;
(9a)* 3a la 1b 3b
4da 2a 1’ 2b b

4a along hinge margin, fairly strong and
regularly crenulated on lower side, but
the crenulation on the upper side is un-
known. 2a strong, crenulated on both
sides, and oblique to hinge margin with
about 30°. 1’ short, crenulated on both
sides, and oblique to hinge margin {about
60°j. 2b fairly long, parallel to hinge
margin, regularly crenulated on both
sides; the crenulation on the lower side
somewhat finc and ill-developed, whereas
on the upper side fairly strong and well
developed. 4b lamellar, long and cre-
nulated only on the lower side.

Anterior adductor scars subovate in
outline, fainly impressed; posterior one
nearly equal to anterior and indistinct.
Pallial line simple. Inner side of the

*

5a is not observable bhecause of ill-
preservation.

Measurements :—

Rg. number 1 Valve Length Height Width
R. 61121701 Left 33+ \ 24 9
(Holotype) i ‘

R. 61121702 Left 24 9
R. 61121703 | Right 274 24 9
R. 61121704 ! left, Right 32+ 23 17
R. 61121705 Right 304+ 22 G-
R. 61121706 Left ‘ 21 He
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shell ornamented by V-shaped radial
ribs: and ventral margin distinctly cre-
nulated.

Comparison :— Most specimens are
more or less imperfect and often strong-
lv deformed by rock pressure. The
principal teeth on each valve are well
preserved, but a median tooth helow the
umbo is ill-preserved. Of the hinge
structure it is an interesting fact that
the posterior principal tooth is fairly
longer than the anterior one.

This new species resembles Tvigo-
nioides kodairai KOBAYASHI and SuzuUkl
(1936, 1941) in general aspect, but it is
easily distinguishable therefrom by an-
teriorly situated umbo, density of ribs
on the antero-half disk and widely
spaced grooves on the postero-half disk.
It is also rclated to Trigonioides kobava-
shi HorreET (1937) from Muong Phalane
in Indochina, but can be distinguished
[rom this species by the sculpture and
outline. The sculpture of this species
is fairly similar to that of Nippononaia
ryvosekiana SUZUKE (1911 and N. asinaria
RiESIDE (19573, but the two genera are
different in the hinge structure.

Occuwrrence :—Kitadani  alternation of
the Akaiwa subgroup, the upper division
of the Tetori group: a point on the
right bank of the Nakanomata River,
north of Sugiyama, Kitadani Village,
Fukui Prefecture.

Trigonioides kitadaniensis MAEDA, n. sp.
Pl. 12, figs. 10-16.

Description :—Shell small in size, ovate
or subtrapezoidal in outline, nearly
as long as high, subequilateral, gently
rounded in front, subtruncated behind,
well inflated; test more or less thick.
Postero-dorsal margin relatively short,
nearly straight, oblique to ventral, gra-

dually sloping into posterior margin
which is gently curved. truncated and
bent into ventral margin with acute
angle near the base-line; ventral margin
long. broadly arched and slightly sinu-
ated in middle. gradually transmitting
into anterior margin which is well
rounded; antero-dorsal margin short,
obliquely sloping and weakly curved.
Umbo prominent, opisthogvrous, incur-
ved, placed at a point about two-fifths
length of the shell measured from the
anterior. extremity and fairly projected
above the hinge line. Posterior ridge
well marked, especially distinct in the
carlier stage but somewhat obtuse in the
later. Posterior area narrowly trian-
gular. Surface ornamented with radial
ribs, crossed by concentric wrinkles:
several ribs in middle converged to form
acute Vs on a line through umbo : radial
ribs in anterior half of disk fine. espe-
cially so and narrowly spaced towards
the anterior end, and counted about 19,
but the ribs in posterior half fairly
strong, widely spaced and counted about
9; ribs on the antero-dorsal area very
fine and branching off downwards from
anterior weak ridge to antero-dorsal and
anterior margins: ribs on the posterior
area as strong as those in posterior half
of disk and branching off from posterior
ridge to postero-dorsal and posterior
margins ; concentric wrinkles obtuse and
unequally spaced. Hinge well deve-
loped ;
5a 3a 1la
T da 2a” 1V 25 db)F

4a along hinge margin, strong and cre-
nulated. 2a short, strong, crenulated on
both sides. and oblique to hinge margin
(about 30°). 17 short. crenulated on
posterior side, but invisible on anterior

Ib 3b

* 4b is not observable on the ill-preserved
specimens.
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side by ill-preservation. 2b long and ovate in outline, indistinct; posterior
crenulated. Anterior adductor scars sub- one nearly equal to anterior.
Measurement :—
Rg. number Valve ‘J Length Height Width
R. 61121711 Right 36 18 8
R. 61121712 Right 32 20 7
R. 61121713 Right, Left 30 20 14
R. 61121714 Left 27+ | 22 7
R. 61121715 Right | 26 ! 19 6
R. 61121716 Left | 25 | i8 5
(Holotype) ' }‘
Comparison.—The radial ribs and and somewhat broadly spaced grooves

shell-outline of this species closely re-
semble those of T. kodairai, especially
KoBayasHi and Suzuki's form from the
Naktong series in South korea (1936i.
but the former differs from the latter
by the anteriorly situated umbo, deep

in the posterior half of the disk and
the number of ribs. This new species
is also related to T. tetforiensis from the
same locality, but the former is easily
distinguishable from the latter by the
outline of the shell and the number of

[Explanation of Plate 12

Trigonioides tetoriensis NIAEDA, DL SP.. .. ... i i Page 81
Fig. 1. Modeling cast of left valve, paratype (R. 61121706). x15
Fig. 2. Posterior view of the preceding specimen. X1.5
Fig. 3. Anterior view of the preceding specimen. X138
Fig. 4. Modeling cast of right valve, paratype (R. 61121705). x1.5
Fig. 5. Umbonal view of the preceding specimen. X 1.5
Fig. 6. lnternal mould of the holotype (R 61121701). x11.5
Fig. 7. Umbonal view of the holotype. x2.0
Fig. 8. Internal mould of left valve, paratype (R. 61121702). x15
Fig. 9. Internal mould of the paratype (R. 61121704). x1.5
Trigonioides kitedaniensis MAEDA, 1. SP. ... it e Page 83
Fig. 10. Clay cast of left valve. holotype (R. 61121716). x15
Fig. 11. Posterior view of holotype. x15
Fig. 12. Internal mould of paratype (R. 61121713). x1.5
Fig. 13. Clay cast of right valve, paratype (R. 61121712). x1.0
Fig. 14, Internal mould of imperfect teft valve, paratype (R. 61121714). X15
Fig. 15. Umbonal view of the preceding specimen.  x1.2
Fig. 16. Internal mould of right valve, paratype. X1.5

All of the illustrated specimens are kept in the Institute of Geology, College of Arts and

Sciences, Chiba University. Chiba.

Locality: Kitadani alterpation of sandstone, shale and

tuffaceous rock in the Akaiwa subgroup, the upper division of the Tetori group, in Kitadani-

village, Ono county. Fukui Prefecture.



Plate 12

Trigonioides from the Tetori Group

MAEDA
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ribs. Though Nippononaia ryosekiana
by Suzuxi in 1941 f{rom the Ryoseki
group and N. tetoriensis by the writer
(1962) from the ltoshiro subgroup, the
middle division of the Tetori group,
show some resemblances o this new
species in sculpture, this differs from
the others by the hinge nature and shell-
outline.

Occurrence :(—Rarely occurs with 7.
tetoriensis in the Kitadani alternation of
the Akaiwa subgroup, the upper division
of the Tetori group: a point on the right
bank of the Nakanomata River, north
of Sugivama, Kitadani Village, Fukui
Prefecture.
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SOME LOWER ORDOVICIAN TRILOBITES FROM

FRANKLIN MOUNTAINS. TEXAS*

CHUNG-HUNG HU

N. M. Institute of Mining and Technology, Socorro, New Mexico
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Introduction

The materials of this small report
were collected from the Franklin Moun-
tains, El Paso. Texas. In the spring of
1958. Drs. G. HENNINGSMOEN, C. L. BaLk
and the writer had a chance to visit
this area for a few hours. 'The Lower
Ordovician El Palso limestone crops out
along the road side of the Scenic Drive,
at the south end of the Franklin Moun-
tains. The Franklin Mountains contain
a very important stratigraphic and
paleontologic Lower Paleozoic section
for the southern part of the United
States.

Edwin Kirk (1934), P. E. CLoup, Jr. and
V.E. BARNES (1946), and R.1l. FLowER
(1953) have made detailed stratigraphic
studies in this section. The total thick-
ness of this section, from their measure-
ments, is about 1590 feet : but there may
be slight variations in differcnt positions
as Dr. FLOWER points out. Lithologically
the formation contains limestone, dolo-
mites and thin layers of dolomitic sand-
stone. CLOUD and BARNES (1946) divided

* Reccived Aug. 15 1962: read Sept. 29,
1962.

the formation into five units as A, Bl,
B2a, B2b and C. It overlies the Bliss
sandstone {Ord. ?) and is overlain by
the Montoya group of Upper Ordovician
age. The materials described in this
report were collected from two different
localities: Locality No. 1, is down from
the ‘l'elescope position about 80m.,
along the left side of the Scenic Drive,
in calareous shales in unit 5 of FLOWER
(1953): Locality No. 2, is in unit 2 of
FLOWER (1953), in the low cliff appro-
ximately 15 m. above the Telescope posi-
tion. All of these localities may be
located in the middle part of B2b and
lower part of B2a of CLoun and BARNES
divisions. The lithologic and the pale-
ontologic studics of this two localities
listed as follows:

Loc. No. 2, Dark gray sandy limestone,
about one foot in thickness, has abundant
fossils.

Aponilens latus Hu, n. gen. et sp.
Isoteloides franklinensis Hu, n. sp.
Ptyocephalus declivatus (Ross)
Gonioteling cf. G. brighti (HixT2zE)

Loc. No. 1. Dark colored calcareous shale,
aboult one foot in Lhickness, contains fossil
fragments.

Ptyocephalus sp.
Protopliomerclla contracta (Ross)
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Of the geologic age of this formation,
Dr. FLoWER states (1953), * The El Paso
extends throughout the Canadian inter-
val. The basal beds are known to be
equivalent of the Tanyard and Gas-
conade, the highest beds are the equi-
valent of the Black Rock of Missouri
and the Odenville of Alabama.” In this
report, the fauna of loc. No. 1, correlates
with Ross (1951) and HiNTzE's (1952)
Zone G-2 of the Garden City formation
of NE. Utah, and the Pogonip formation
of W. Utah and E. Nevada. The fauna
from loc. No. 2, is certainly correlated
with Ross' and HINTZE's Zone J. in the
same formations and localities as above.

Acknowledgments: —The  writer s
greatly indebted to Dr. C. L. BALK. the
professor of N.M. Institute of Mining
and Technology, for her supervision.
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Systematic Descriptions
Genus Aponilcus Hu, n. gen.

Description :—Cranidium is largely oc-
cupied by the glabella, which is strongly
expanded and convex in the anterior,
without anterior brim. Eye located
backward from the middle line of the
cranidium, with broad palpebral lobe.
Glabellar furrows faint. Occipital and

dorsal furrows are rather wide and
shallow. Posterior lateral lobes are

narrow and slender.

Free cheek is strongly convex and
narrow, with rounded spineless genal
angle.

Associated pygidium is approximately
semicircular in outline and convex: sur-
face smooth or finely impressed by dorsal
and pleural furrows. No marginal spine

or pygidal spine.

Surface is smooth or covered by wrin-
kles.

Comparison :—This genus is most like
Nileus, but the glabella seems to be
wider at both ends than the middle,
while in Nileus it is broad and of the
same width throughout. The posterior
lateral lobes are larger. The pygidium
has a less prominent axis.

Type species — Aponileus latus 11U, n. sp.

Aponileus latus Hu, n. gen. et. sp.
Pl 13. figs. 27-31

Barrandia ? sp. HinTze, 1952, p. 137, pl. 26,
figs. 15, 16.

Description :(—''his species is repre-
sented by several incomplete cranidia,
free cheeks, and a few well preserved
pygidia, found at locality No. 2. The
cranidium is convex and strongly ex-
panded anteriorly. Glabella wider at
the both ends than in the middie, with-
out or with very fine marked glabellar
furrows. Dorsal furrows are very shal-
low, broad, and fine impressed. Occipital
furrow well defined. Frontal margin
curving down, somewhat abruptly in
front, and surrounded by a fine marked
ridge.

Fixed cheek narrow. characterized by
broad, medium in height. and steeply
sloping palpebral lobes. Anterior facial
suture diagonal, cutting the fixed cheek
with a rounded angle. Posterior lateral
lobe rather slender.

Free cheek narrow., convex, marked
by a wire-like ridge along the lateral
margin, which becomes obsolete as it
rounds the genal angle. Eves are largely
rounded.

Pygidium is semicircular in outline,
convex, with fairly defined axis. Pleural
furrows are not obseived. No pygidal
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spine.

Surface marked by finc wrinkles along
the frontal margin of the cephalon and
posterior margin of the pygidium.

Remarks :—HINTZE (1952) figured two
small and incomplete cranidia, which he
assigned to WALCOTT's Barrandia? sp.
The cranidia show a shallow occipital
furrow and clearly defined dorsal fur-
rows, and are very similar to the writer's
specimen in figure 30. They may quite
possibly represent immature forms of
this species.

Holotype :—Cranidium, U.S.N. M. 143342

Paratype:—Cranidium, U.S.N.M. 143343a

Free cheek, U.S. N. M. 143343b
Pvgidia, U.S. N. M. 143343c¢, d

Genus Isoteloides RAYMOND, 1910

Isoteloides franklinensis Hu, n. sp.
Pl 13, figs. 1-9

Diagnosis :—Cephalon and pygidium
are low. with flattened marginal border.
Dorsal furrow shallow. Glabella broad,
low bul distinct, slightly expanded an-
teriorly and posteriorly. Eye situated
at about transverse mid-line of cephalon.
Palpebral lobe medium or small in size.
Free cheek flat and with a genal spine
of medium length. Hypostoma with
broadly rounded lateral margin, and
broad notch in posterior margin. Pygi-
dium rounded to triangular in outline,
with well defined axis.

Comparison :—In general features. this
species closely resembles 1. polaris PouL-
soN (in HINTZE, 1952), but some of the
minor characteristics can be distin-
guished : the anterior facial sutures are
slightly diagonal; the hypostoma wider
and shorter; Lhe pygidium somewhat
triangular in outline, while that of 7.
polaris is rounded.

Remarks :—This is a quite common
species at loc. No. 2. The whole shield
seems larger than any other species
known at this locality. The largest
cranidium is about 23cm. in length
(sag.). the pygidium about 21cm. in
length (sag.), and the free cheek about
35c¢cm. long.

Holotype :—Cranidium, U.S.N. M. 143344

Paratvpe:—Cranidium, U.S.N.M. 143345a

Pygidia, U.S. N. M. 143345b, ¢, d
Free cheek, U.S. N. M. 143345f
Hypostoma, U.S. N. M. 143345e

Genus Ptyocephalus WHITTINGTON, 1948
Pryvocephalus declivatus (RoOSS)
Pl 13. figs. 10-14

Kirkella declivita Ross, 1951, p. 91, pl. 21, figs;
1-12. pl. 22, figs. 4. 5 and pl. 23, ligs. 1-3.

Kirkella dectivita. Hintzr, 1952, p. 183, pl. 15,
figs. 3, 4, 9-12.

Remarks :—A few small and well pre-
served specimens were collected from
loc. No. 2. The largest cranidium is
about 6.2mm. in length (sag.), and the
pygidium about 4.5 mm. in length (sag.).
Ross (1951) and HinTzE (1952) figured
two incomplete cranidia, several free
cheeks and pygidia. In this paper the
best preserved cranidium is figured. The
specimens are all small.

Figured specimens :—Cranidia, U.S.N.M.

143346a. b
Pygidia, U.S. N. M. 143346¢c, d

Ptyocephalus sp.
Pi. 13. figs. 24-26

Remarks :—Several well preserved py-
gidia are found from locality No. 1, but
no cranidium and free cheek are known.
The pygidium is quadrangular in out-
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line, with a clearly defined axial lobe
and broad marginal rim. This looks
more like a species of Ptvocephalus than
Aulacoparia or Asaphellus. The speci-
mens of this unknown species are much
larger than P. declivatus.

Figured specimens :—Pygidia U. S. N. M.

143347a, b

Genus Goniotelina WHITTINGTON, 1953
Goniotelinag cf. G. brighti (HINTZE)
P 13, figs. 15-20

Gonlotelus brighti Ihinvze, 1952, p. 158, pl. 26,
figs. 1-6.

Discussion :—This species is repre-
sented by quite a few cranidia, free
cheeks and pygidia, found at locality
No. 2. Unfortunitely, all of the speci-
mens are partly broken, so that some
of the minor features can not be well
compared with HINTZE's figures {1952).

HiNTZE (1952) has put this species in
the genus of Goniotelus, because * the
terminal spine is an extension of the
pleural platform and brim, not of the
axis as in Fleutherocentrus™ i.e. Gonio-
telina. The general features of Gonio-
telus as compared to those of Goniotelina
are; (1) the eye lobe is smaller and
situated a little forward, (2) the glabella
is expanding forward with distinct lat-
eral furrows, (3} the pygidium has a
shorter and more slender pygidal spine,
(4) the occular platform of the free
cheek is narrower. These characteristics
are quite easily distinguished between
these two genera. As a result, the
writer would like to propose that HiIx-
TZE's species should be placed in Gonio-
lelina rather than in Goniotelus.

Gomolelinag cf. G. brighti differs from
the type species G. williamsi in having
slightly more forward palpebral lobes,

broader posterior lateral border, and the
pygidinm deeply marked by two pairs
of pleural furrows, and the posterior
axial furrow distinctly impressed.
Figured specimens . —Cranidia, US.N.M.
143348a, b
Free cheek, U.S. N. M. 143348¢c
Pygidia, U.S. N. M. 143348d. e

Genus Protopliomerella
HARRINGTON, 1957

Protopliomerella contracta (ROSS)
Pl 13. figs. 21-23

Protopliomerops contracta Ross, 1951, p. 136,
pl. 33, figs. 15-19.

Protopliomerops aff. contracta Ross in HINTZE,
1952, p. 207, pl. 22, figs. 11, 18-20.

Protopliomerelle contracte (Ross), ITARRING-
ToN in Moorre 1959, p. 443, ngs. 4a-c.

Remarks :—This species is represented
by a few poorly preserved specimens
found at locality No. 1. All of the fea-
tures are most similar to those of P.
contracta (Ross). However, the glabella
appears slightly subquadrangular in out-
line, and not as in Ross or HINTZE'S
specimens with a truncato-concial shape.
but this might be due to deformation.

The associated pygidium has a weath-
ered surface, but does show the same
feature.

Figuaed specimens:— Cranidium, U.S.

N. M. 143349a
Pygidium, U.S. N. M. 143349

References

Cioup. E. Jr. and Barxes, V.E. (1946) : The
Ellenburger Group of Central Texas.
Univ. Tex. Publ.. No. 4621.

Frower, R.H. (1953) : New Mexico Geol. Soc.
“Fourth field Conference . p. 11-17. New
Mexico Geol. Soc.. Guidebook, South-Western
New AMexico.



90 Chunyg-Hung [HU

HarrincToN, H.J. (1957) :  Ordovician Tri-
lobites of Argentina. Univ. Kansas (Low-
rence). Dept. Geol., Spec. Publ., No. 1.

Hinrze, LOF. (1952) : Lower Ordovician Tri-
lobites from Western Utah and Eastern
Nevada. Unip. Utah., Bull. 18.

Kirk, Edwin, (1931) : The Lower Ordovician
El Paso Limestone of Texas and its Cor-
relatives.  Am. Jour. Sci.. vol. 28, p. 143.

KoBavyasiti, T. (1933) : The Ordovician Fos-
sils from Mckay Group in British Colum-

bia. Western Canada, With a Note of
the Early Ordovician Palaeogeography.
Jour. Fac. Sci., Univ. Tokyo, Sec. 2, vol. 9,
.3

Moori, R.C. (1959) : Treatise of Inverte-
brate Paleontology, (0) Arthropoda 1.
Geol. Soc. Am., Univ. Kansas Press.

Ross, R.J. Jr. (1951): Straigraphy of the
Garden City Formation in Northeastern
Utah and Its Trilobites Faunas. Peabody
Mus. Nat. Hist., Yale Univ.. Bull. 6.

Explanation of Plate 13

Figs. 1-9.  [Isoleloides franklinensis 116G, n. sp. From loc. No. 2.
1. Holotype, cranidium. x3.5, U.S. N. M. 143344

2. Paratype. cranidium.

%2, U.S. N. M. 143345a

3,5. Paratypes, dorsal views of three complete pvgidia. x1.4, x2.7, x4, U.S. N. M. 143343b,

c, d

6. Paratype, an incomplete hypostoma. x4, U.S. N. M. 143345¢

7.8. Side views of 1 and 3

9. Paratvpe. a poorly preserved free cheek. x2.2, U.S. N. M. 1433451

Figs. 10-14.

Ptyocephalus declivatus (Ross) IF'rom loc. No. 2.

10. A well preserved cranidium. x5. U.S. N. M. 143346a
11. A broken cranidium. x6, U.S.N. M. 143346b
12.13. Dorsal views of two complete pygidia. x3.5, x4.5, U.S. N. M. 143346¢. d

14. Side view of 10

Figs. 15-20. Gowniotelina cf. G. brightt (Hinrz), From Joc. No. 2.

15. 16.

Dorsal views of two incomplcte cranidia.

x3, U.S. N. M. 143348a, b

17. Top view of a broken pygidium. x5 U.S. N. M. 143348d
18. Top view of a complete free cheek. X55. U.S. N. M. 143348¢

19, 20.

Dorsal and side views of a pygidium. x2.5, U.S.N. M. 113348e

Figs. 21-23. Prolopliomerella contracta (Ross)., Fram loc. No. 1.
21.22. Dorsal and side views of a slightly deformed cranidium. x7, U.S. N. M. 143319a
23. Dorsal view of a poorly preserved pygidium. x7, U.S. N. M. 143349b

Figs. 24-26. Ptyocephalus sp. From loc. No. 1.
24, 25.
26. Side view of 24
Figs. 27-31.

Top views of two nearly complete pygidia. x2.5, U.S. N. M. 143317a, b

Aponileus {aius Hr, n. gen. et. sp. From loc. No. 2.

27. A broken free cheek, paratype. x4, U.S N. M. 143343b

28,29.
143343¢. d

Paratypes. dorsal views of two well preserved pygidia.

x5, x3. U.S N.M.

30. Paratype, top view of a poorly preserved cranidium. x6, U.S. N. M. 143343a
31. Holotype. a broken cranidium. x2.7. U.S. N. M. 143342
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454, PSKUDAMIANTIS. A PELECYPOD GENUS*
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Introduction

A venerid pelecypod Pseudamianiis
tauvensis (YOKOYAMA), originally called
Meretix tauvensis, has long been known
from the Pliocene formations in [shikawa
and Toyama Prefectures. Genus Psexn-
damiantis was proposed by Kuropa in
1933 as a subgenus of Callista, and M.
tauvensis was designated for the type
species. Afterward, HABE (1931) raised
it to the generic rank. In 1962, KaxnO
described Sexidomus ezoensis from the
Setana formation of Hokkaidd. This,
however. in reality belongs to the genus
Pseudamiantis, and perhaps is conspecific
with P. tewuvensis. Another species of
Pseudaniantis was recently found from
the Higashi-Tanakura group of Fuku-
shima Prefecture. Thus two forms of
Tertiary Pseudamiantis have so far been

* Received Sept. 27, 1962 : read Dec. 1, 1962.
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known from three different localities.

There is a Cretaceous species called
“ Callista”  (Pseudamiantis)y crenulatus
MaTumoto from the Goshonoura (=Go-
syonoura) group of Kyushu. However,
the generic asignment of this Cretaceous
species is doubtful since several essential
morphological characters are quite dif-
ferent from those of the Tertiary spe-
cies.

Thus it can be said that the occur-
rence of the genus is so far limited to
the Neogene.

General information concerned with
the genus and its occurrence, as well as
description of a new species will be
given in this paper.

The occurrence of Psendamiantis

i) Ishikawa Prefecture.
The first occurrence of the genus was
reported by Yoxoyama (1927). He de-
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scribed it as a new species of Meretrix,
and further noted that the species oc-
curred in the loose sand beds distributed
at Okuwa and Kami-Tauyé (=Kami-
Tagami). These sand beds may be iden-
tical with those belonging to the Plio-
cene Omma formation. Abundant well-
preserved molluscan fossils occur in the
bluish fine sandstone of the lower part
of the formation, though they do not
form a definite horizon of fossils. Pseu-
damiantis teuyensis 1S common in some
localities, Okuwa, Kami-Tagami and
Nagae, near Kanazawa city. It is, how-
ever, rarely found in other localities.
Among the associated species, Turritella
saishuensis, Acila insignis, Glycymeris ves-
soensis, Patinopecten kurosawensis, P. to-
kyoensis, Clinocardinm fastosum, Angulus
venulosa and Diplodonta uste are promi-
nent. These molluscs together with
Pseudamiantis constitute the * Omma-
Manganji fauna”, onc of the typical
Tertiary faunas characteristic of the
Pliocene of the Japan Sea coast area.

i) Hokkaidd.

The second occurrence of Pseudamian-
tis was reported by Kaxxo, but he de-
scribed it as Savidomus czoensis (1962).
According to him, it occurs in muddy
sandstone of the lower part of the Plio-
cene Setana formation, at {lanaishi, Ima-
gane-machi. southwestern  Hokkaid6.
Though the formation is widely distri-
buted and several fossil localities have
heen reported. this species is found only
from one locality, where bluish muddy
sandstone is exposed at the right side
cliff of the Toshibetsu river, 200 m
down-stream from the railway bridge of
the Setana line. Acila vigilia, Clinocar-
divem clikagawaense, Turritella fortilivata
habei. Natica severa and Ostrea sp. are
said to occur in association with Pseu-
damiantis. Numbers of the species and
of individuals are rather small and fur-

thermore specimens are often fragmen-
tal. However, KANNO correlated this
fauna with those of the “Omma-Man-
ganji ",

iil) Fukushima Prefecture.

Recently, a new form of Pseudamiantis
was found in the Kubota formation in
Hanawa-machi, Higashi-Shirakawa-gun,
Fukushima Prefecture. The Kubota for-
mation constitutes the uppermost part
of the Higashi-Tanakura group. The
group. named by OMORI ef &/ {1953), is
divided by OmoRr1 (1958) into three for-
mations, the Akasaka, Nishigoto and
Kubota in ascending order. Numerous
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Text-fig. 1. Geological map showing

the middle part of Hanawa-machi, where
the lower to middle part of the Higashi-
Tanakura group is distributed.

1. Terrace deposits; 2, Kubota formation:
3. Akasaka and Nishigoto formations: 1.
Basement of the Higashi-Tanakura group,
Tertiary conglomerate; 5, Basement of
the Higashi-Tanakura group, Pre-Tertiary
igneous and metamorphic rocks; 6, Other
localitics of molluscan fossils.
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molluscan shells are found in the sand-
stone of the lower part of the formation.
Molluscs form a shell bed which is trace-
able approximately 3km in distance.
The fauna was studied previously by
Yorovyanma (1931) and later by NoMUurAa
and Hatar (1936). The fauna of this
area, characterized by large. inflated and
thick shells, appear rather different from
the faunas from the other areas noted
above. Psendamiantis is found from two
localities indicated in Text-fig. 1.

At Loc. 1, the shell bed is being ex-
cavated by the Fujita Mining Co. to utilize
them for animal foods. The sediment
itself consists of micaceous medium sand-
stone containing pebbles of quartz and
gneissose rocks. Foraminifers and ostra-
cods are contained sparsely. The stra-
tum containing molluscan shells atlains
some 10m in thickness. Besides, some
shark-teeth, and bones of fishes and
whales. Anedara ogawai, Dosinia kane-
harai, D. “ hataii', Trachycardium shio-
barense, Lucinoma annidatum, Mercenaria
yokoyamai, Diplodonta usta, Protothaca
tateircai, Ostrea gravitesta and Neverita
kiritaniang are found dominantly through-
out the outcrop. Psudamiantis is very
rare in comparison with the above listed
molluscan species. Most of shells were
probably transported a short distance,
but more than half of the pelecypods are
still preserved as intact valves.

At Loc. 2, only the upper part of the
shell bed is exposed. It consists of some-
what weathered loose micaceous fine
sandstone, containing a few foraminifers.
and measured about 5m in thickness.
Although numbers of individuals as well
as numbers of species are less than those
observed at Lac. 1, Trachycarditem shio-
barense., Anadara ogawai and Neverita
kiritaniana occur abundantly. Most of
those pelecypod shells are found as con-
jointed valves. The fact suggests that

the shells might be mostly autochthonous
at this locality. Psendamiantis is found
scarsely.

The Kubota formation is fossiliferous
except for its lower part. Turritella
tanaguvensis. Dentalitun vokoyamai, Luci-
noma anmlatum etc. occur sporadically
in the fine sandstone of the middle part.
Chlamys kaneharai, Patinopecten paraple-
bejus. Neptunea hkusimensis etc. are
commonly found at several localities in
the coarse sandstone of the upper part.
These molluscan association being char-
acteristic of the formation are here called
“the Tanakura fauna™ provisionally.
The faunas found in some Miocene to
Pliocene formations of the northern
Kanto region are in all respects similar
to this fauna. Although the specific com-
position is not the same, the ~ Tatsuno-
kuchi (=Tatunokuti) fauna " of the Sen-
dai group also has close alliance to this
fauna in having similar generic compo-
sition and large and thick forms of the
shell.

Description
Family Veneridae
Genus Pseudamiantis Kurona, 1933

Type species: Aderetrix tauyensis YOKOYAMA,
1927, (original designation)

HABE (1951, pp. 164, 165) defined the
generic characters of Pseudamiantis as
follows (originally in Japanese): * Shell
large. thick; beak placed anteriorly,
more or less prominent. Surface with
fine radial riblets from umbo and distinct
growth lines, with somewhat decussate
appearance. Cardinal teeth, three in
each valve; in right, anterior and middle
cardinals parallel, posterior cardinal dis-
tinct and fairly long, anterior laterals
two; in left, anterior cardinal narrow
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and middle cardinal large, posterior car-
dinai fairly long. Pallial line deeply
concave. Veutral margin crenulated.”

Supplementary description .—Shell large.
equivalve and inequilateral, transversely
oval or trapezoidal shaped, not gaping
posteriorly. Beak prosogyrous and placed
one-third to one-fourth of length from
anterior. Surface ornamented with con-
centric ribs and weak fine radial striae.
Pallial sinus deep and wide. Ventral
margin smooth.

Diagnosis (—Callista-like venerid pele-
cypod having radial striae on surface.

Remarks :—Generic remarks made by
Kuropa (1933, p. 63) (originally in Japa-
nese) can be summarized as follows:
“The type species of Pseudamiantis is
Meretrix tauvensis YOKOYAMA, 1927. The
general outline and hinge teeth are anal-
ogous to those of genus Callista. How-
ever, Pseudamiantis has numerous radial
sculptures on concentric ribs. By this
ornamentation it resembles Tenus ( Anti-
gona), but its lunule is vague. The char-
acter of anterior lateral teeth indicate
that Pseudamiantis is no doubt a sub-
genus of genus Callista.”

In conclusion, the genus is character-
ized by the following diagnostic features:

1) Shell outline is Callista type. It
resembles the gencra Amiantis, Piiar,
Saxidomus, Mercenaria, Protothaca etc.

i1} Surface is sculptured by concentric
ribs with fine and weak radial striae.
This is the outstanding feature of the
genus.

iii) Dentition is not of Pitar but of
Callista type. However, there are several
species of “ Pitar " in Japanesc Tertiary,
whose dentition can hardly be differen-
tiated {rom that of Psendamiantis.

iv) No lunule and escutcheon. Some
specimens have weakly defined striation
which gives appearance like a margin
of lunule.

v) Inner sculpture of the shell: Pallial
sinus is wide and deep. Ventral margin
is smooth. HABE described that the
ventral margin is crenulated. All speci-
mens so far examined, however, includ-
ing YOKOYAMA's Lype species, show no

crenulations along the inner ventral
margin.
“Callista ” (Pseudamiantis) crenulatus

MarTumoro (Pl 15, Figs. 4-7, in this
paper) was reported from the Gyliakian
Goshonoura group (upper Albian ? and
Cenomanian) in Amakusa Islands, Kyu-
shu (MAaTumMoTO 1938). The species is
common in the formations of the same
age throughout Shikoku and Kyushu
{(AMANO 1956). Reexamination of earlier
descriptions and observations on the
newly collected specimens revealed the
following differences between this spe-
cies and the Tertiary Psexdamiantis.
Shell size of the Cretaceous species is
much smaller in comparison with the
Tertiary species. Dentition is rather
similar to Pifar. that is, socket of the
anterior lateral of right valve is conti-
nuous to socket between the anterior
and the middle cardinals, and lateral
tooth of left valve is almost parallel to
the margin of hinge plate. Surface is
ornamented at least with finer and less
rugose concentric striae. MATUMOTO
mentioned that “the shell is provided
with subinternal fine radial ribs”. On
the other hand, AMANO noted that “in
an external mould of the left valve,
radial ribs are impressed more strongly
than concentric ribs. numbering about
22 in 1 cm. near middle of ventral por-
tion. But those two sets of ribs are
variable in strength, that is, it is nearly
same in one specimen, and in other only
concentric ribs are preserved ™. Three
well-preserved specimens examined do
not show any radial ribs on the surface.
Thus the writer has an opinion that so
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called radial ribs of this species are
nothing but the impression of columnar
ostracums which are exposed through
the shight erosion of shell surface, for
example noted by Kusora (1949b) and
CHINZEL (1961) on Mercenaria stimpsoni.
“C” (P) crenulatus has distinct lunule
but escutcheon is not distinctly impres-
sed. Pallial sinus is wide and rather
deep. Fine distinct crenulations are ob-
served on the inner margin of ventral
side.

The presence of. marginal crenulation
and the absence of distinct radial striae
on surface are important criteria to dis-
tinguish crenulatus from the Tertiary
species. Moreover. its dentition is rather
close to that of Pitar than that of Ter-
tiary Pseudamiantis. Further, its orna-
mentation is similar to that of Mercen-
aria. Therefore, the Cretaceous species
could be excluded from Pseudamiantis,
though no adequate genus to accomodate
this species has been found in literatures.

Distribution and pgeological range :(—
Upper Miocene formation in Fukushima

Measurement i mm :—

Pseudamiantis 95

Prefecture and Pliocene formations in
Ishikawa Prefecture and Hokkaidd.
Pseudamiantis will be expected to find
{rom any other localities of the * Omma-
Manganji fauna” or the * Tanakura
fauna " such as Shiobara of Tochigi Pre-
fecture or Itahana of Gumma Prefecture.

Pseudamiantis tauyensis
(YOKOYAMA), 1927

PL 14, figs. 1-5

1927 Merelrix tauyensis, YOKOYAMA, Jour. Fac.
Sci., Imp. Univ. Tokyo, Sec. 2, Vol. 2. Pt.
4, p. 178, Pl. 48, Figs. 1, 2.

1959 Psendamiantis tauyensis, MaKivyara, Pal-
aeont. Soc. Japan, Spec. Papers No. 5, Pl
59, Figs. 1, 2.

1961 Psenudamiantis tauyensis, A Guidebook of
Geologic Excursion in the Vicinity of
Kanazawa City, Japan. Edited by Ho-
kuriku Branch, Geol. Soc. Japan, Pl. 2,
Figs. 25, 32.

1962 Saxidomus ezvensis. KAx~o, Sci. Rep., To-
kyo Kyoikw Daigaku, Sec. C, No. 73, p.
60. PL. 5, FFigs. 7a, b. c.

height

Reg. No. ‘[ valve length thickness
Kf 4334ab ’ Right (lectotype) 87 67 26
with slightly
damaged left
r valve
82a . {syntype) ca8l 66 24
CM 8779 | (hypotype) 68 57 19
CM 8780 | ' 72 58 20
CM 8782 Left (hypotype) 70 56 19
CM 8783 . 58 | 47 15
CM 8784 S R S 51 18
CM 8785 O ) 67 51 18

Remarks :—Saxidomus ezoensis KANNO
was reported from the Setana formation
in southwestern Hokkaido.  Although
the main part of the hinge teeth is lack-

ing in the type specimen, S. ezoensis

might be identical with P. fauvensis,
because outline, proporlions among
length, height and thickness, surface
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ornament and shape of pallial sinus of
the two species closely resemble each
other.

P. tauyensis is easily distinguishable
from other Callista-like pelecypods by
radial striae on outer surface.

Distribution and geological range . —
Kami-Tagami, Okuwa, Nagae and several
other localities of the Omma formation
in Ishikawa and Toyama DPrefectures,
Pliocene. Hanaishi in Imagane-machi of
the Setana formation in Hokkaidd, Plio-
cene.

The * Omma-Manganji fauna " is wide-
ly distributed in the Pliocene formations
on the Japan Sea coast area. But the
occurrence of P. tauyensis is extremely
limited. However, it might be adapted
to some environment of restricted areas.

Pseudamiantis pinguis 1WASAKI,
n. sp.

Pl 15, figs. 1-3

Diagnosis :—Pseudamiantis with large
and heavy test, with large proportion
of thickness against length and height
and with roughly striated surface.

Description :—Shell large, strongly in-
flated, heavily thick, inequilateral and
equivalve, ovate in outline but slightly

Measurement in mm :—

Yasuhide IWASAKI

angular at postero-dorsal margin, rather
obliquely truncated in posterior. Ante-
rior margin well swollen, slightly con-
cave in front of beak and sharply round-
ed at end. Ventral margin arcuated.
Beak prominent and situated at one-third
to one-fourth from anterior. Surface
ornamented with distinct concentric ribs.
Fine radial striae running from the beak
can be seeh on the concentric ribs. The
striae indistinct on anterior and posterior
margins and on ventral margin in ma-
ture stage. Concentric ribs become more
platy toward anterior and posterior mar-
gins. Lunule and escutcheon absent. A
shallow depression similar to lunule
exists in front of beak. Three cardinal
teeth are found in each valve: in left
valve, anterior cardinal thin and slightly
curved forward. middle cardinal large,
thick and triangularly shaped, posterior
cardinal rather thin and long, running
along the nymph. Anterior lateral tooth
conical in form, prominent and stretching
its base toward beak: In right valve,
anterior and middle cardinals parallel
and vertical, posterior cardinal rather
thick and bipartite in its top. anterior
lateral teeth weak, but socket between
them deeply concave. Pallial sinus con-
spicuous, deep, and rounded in its end.
No crenulations on inner ventral margin.

Reg. No. valve length height i thickness
CM 8776 Left (holotype) . 90 76 33
CM 8777 Right (paratype) 86 72 ca3l
with incomplete |
left valve | !
CM 8778 Left (.. \ 57 15 21
with incomplete |
right valve }
CM 8781 " " 88 | 77 33
with incomplete ‘
right valve ‘
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Comparison and remarks:—The large,
thick and swollen shell characterizes the
new species. Difference between the
two species of the genus is found in the
proportion among length, height and
thickness as seen in Text-fig. 2, where

o.
5,4.,0

Ju length
o] (o]

Texc-fig. 2. Diagram showing the difference

one form from the Tanagura (=Tana-
kura) bed, which contains the “ Tana-
kura fauna ”, under the name Pitar itoi
(MakiyaMma). The species is so ill-pre-
served that the surface of the shell can-
not be examined. but its inflated shape
suggests that it is not Pitar itoi
but may be conspecific with Pseu-
damiantis pinguis.

The new species can be distin-
guished from other allied species
of Pitar and Callista, for example,
from Pitar sendaica NOMURA, by
its radial striae on shell surface.

Distribution and  geological
range :(—Nishigoto and Hattomaki
in Hanawa-machi, Higashi-Shira-
kawa-gun, Fukushima Prefecture.
The species occurs in the lower
part of the Kubota formation
which is considered to be upper
Miocene in age. It is rare but is
one of the important constituent
of the “ Tanakura fauna .

between Psendamiantis lauyensis (YOKOvYAMA) and

P. pinguis IWASAKIL
X P. tauyensis. A P. pinguis:
ezoensis Kaxxo”; L+H4T=10.

the difference in thickness is the most
important criterion to distinguish the
two species. P. pinguis is named for one
group having extremely inflated and
thick shell. It is, however, also reason-
able to consider that the new species
may have close relationship to an ab-
normal form of P. fauyensis. The geolo-
gical evidences of the Higashi-Tanakura
group indicate that the group was de-
posited in an embayment. Thus the
new species might be a dweller of the
shallow water of some embayments.
The inflated shell of P. pinguis might
be formed under the influence of such
an environment.

NoMURA and HaTar (1936) reported

Supplementary notes

Q * Saxidomus

The two species of Pseudami-

antis, tauvensis and pinguis, are

easily distinguishable from the allied

species of Pitar and Callista by their

radial striation of the shell surface.

However, in other characters Psewudami

antis is almost identical with the species
listed below.

Pitar itoi (Makiyama). 1926 : Lower to middle
Miocene formations in Korea and Japan:
often associated with the » Vicarya fauna”,

P. okadana (Yokovaxa), 1932 Middle to up-
per Miocene formations in Hokkaidd:
accompanied by the - Takinoue fauna”
and the - Togeshita fauna”.

P. hokkaidoensis NOMURA, 1935: Upper Mio-
cene formations in Hokkaidd: accompa-
nied by the “ Togeshita fauna’; closely
resembles with P. okedana.
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P. sendaica NoMURA, 1938 : Pliocene formation
in Miyagi Pref.: a member of the ~ Ta-
tsunokuchi fauna.

Callista yamamotoi KusoTta, 1949:  Pliocene
formations in Akita Pref.: associnled
with the - Omma-Manganji fauna ™.

Meisenia tateiwcai Maxkiyaxa, 1936 Miocene
formation in Korea. This is omitted in
the following discussions, because of
scarcity of data.

Common characters among these spe-
cies and Pseudamiantis are as follows:
i) Dentition.

All ‘ 2a 2[3? 4ib
Alll Al 32 1 3b
3a: short and parallel or nearly parallel
to 1.
1: large and subvertical.
3b: long. strong and feebly bifid on top.
Al AIIl; small, tubercular of almost
obsolete, a deep socket places be-
tween Al and AIlL
2a: rather small, vertical and platy.
2b: stout and apparently continuous o
2a beneath the beak.
4b ; close to the nvmph, long and thin.
All: conical. its base stretches toward
the beak.

ii) Shell surface: numerous, rough,
irregularly disposed growth lines ; lunule
usually not recognized : escutcheon indi-
stinet; ventral margin smooth; pallial
sinus deeply incremented.

Text-fig. 3. Map showing three locali-
ties of Psendamianiis. (1, Omma formation :
2, Sctana formation: 3. Kubota formation)
and localities of several allied Neogene
species to Psendamiantis.

Explanation of Dlate 14

(All figurcs are natural size)

Figs. 1-5. Psendamiantis tauyensis (YOKOYAMA)

1. Right and left valves, Lectotype, Kami-Tagami, Kf 4334ab, Coll. by Ozawa or Ko-

BAYASHI
1b. dorsal view
lc. inner view

Illustrated by Yokovasma, 1927, PL48. Figs. 1. 2.
2. Right valve. Syntype., Okuwa, 82a, Coll. by Ozawa or KoBayasi:

2a, anterior view
2b. hinge area

3. Left valve, Hypotypo, Okuwa, CM 8783, Coll. by Taxagpe
4. Hinge arca of lefl valve, Hypotype. Okuwa, CM 8785, Coll. by TANABE
5. So called Saxidomus czoensis Kaxxo. Right valve. Hanaishi. No. 6125, Coll. and photo

by Kaxxo:

Illustrated by Kaxno, 1962, Pl G, Fig. 7a.
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iii) OQutline: generally ovate or ovale-
trigonal, and well inflated. There is
considerable variation in outline within
a species.

P. tauyensis and P. pinguis are allied
to Callista vamamotoi and Pitar sendaica
respectively. If the striae will be vanish
from the surface, Pseudamiantis pinguis
is hardly distinguishable from Pitar sen-
daica, the same is true between Pseu-
damiantis tauyensis and Callista vama-
motoi. The former two species, pinguis
and sendaica, are members of the faunas
which are characterized by thick, inflated
large shells, whereas the latter two
species, lawyensis and yamamotoi, are
members of the Pliocene * Omma-Man-
ganji fauna .

Thus Pitar, Callista and Pseudamiantis
mentioned above are similar to one
another in many characters. Therefore,
in order to settie their taxonomic posi-
tion one should make detailed observa-
tion on the shell surface in addition
to the study on the hinge structure.
Restudy of these species might prove
that some of the so called Tertiary
“ Pitar " would shear their generic posi-
tion with Pseudanuantis.

The study was carried out under the
direction of Prof. . TAKAl of the Geo-
logical Institute, University of Tokyo.
to whom the writer is greatly indebted.
The writer wishes to express many
thanks to Drs. T. HANAl and K. CHINZE]
of the same institute, and Dr. I. Havaai
of the Department of Geologv, Kyushu
University who encouraged him by help-
ful suggestions and discussions. Thanks
are also due to Dr. S. Kaxxo of the
Geol. and Mincral. Inst,, Tokyo Univer-
sity of Education, for the opportunity
to examine specimens and photographs.
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Explanation of Plate 15
(All figures are natural size)

Figs. 1-3. Pseudcmiantis pinguis Iwasak1, n. sp.
1. Left valve, Paratype, Nishigoto, CM 8778;
Ib, anterior view
2. Left valve, Holotype. Nishigoto, CM 8776
2b, inner view
2¢, dorsal view
3. Right valve, Paratype, Hattomaki, CM 8777.
Figs. 4-7. So called " Callista (Pseudamiantis) crenulatus MaTumMoTO
4. Left valve, Hypotype. Desmmoceras kosmati bed of the Goshonoura group at Tateishi,
Shishijima Island, Izumi-gun, Kagoshima Pref., MM 3823, Coll. by Havaz
5. Inner cast of right valve, Holotype, G-64, Kobunenosako. NI of Enockuchi. Goshono-
ura Island, Amakusa-gun, Kumamoto Pref., MM 7751/1, Coll. by MATuMOTO:
Ilustrated by MarumoTo, 1938, Pl. 1, Fig. 5.
6. Right vaive, liypotype, D. kosmati bed. Tateishi, MM 3824, Coll. by Havami.
Dorsal view of right valve, Iypotype, Ditto, MM 3825, Coll. by Havami.
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Amakusa-gun R IE8 fzumi-gun wkEh
Amakusa Islands KBS Kami-Tagami rmlk
Enokuchi a7/ 0 Kobunenosako INAE S
Goshonoura Isiand Mk s Nagae £ L
Hanaishi it 2t Nishigoto AR
Hanawa-machi # By Okuwa (Omma) X H
Hattomaki AN Shiobara o
Higashi-Shirakawa-gun H )i Shishijima BT
Imagane-machi A 4 07 Tateishi a4
Itahana w R
Postscript

After the present manuscript had been completed, HasniMoTo ef ¢/ (1963) mentioned in
the following paper that Sexidomus ezoensis KANNO is identical with P’seudamiantis tauvensis
(Yorkovama). (p. 234, foot-note)

Hasntinvoro, W.. Kanyo. S. Stunapa, Y. and Osuinva, Ko (1963) : Geology of the Imagane,

Kun'nui and Yakumo Districts. Oshima Peninsula. Hokkaido. Jowur. Geol. Soc. Japan. Vol.
69. No. 8312, pp. 228-238, Pl. 3.
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UPPER CARBONIFEROUS FUSULINIDS FROM THE

NAKAHATA FORMATION OF THIS HIDA MASSIF—
WITH SPECIAL REFERENCE TO FUSULINIDS
SIMILAR TO FUSULINELLA PSEUDOBOCKI
(LEE AND CHEN)

KUNIHIRO ISHIZAKI

Institute of Geology and Paleontology, Faculty of Science, Tohoku University

TRER Pz Fe38ET 5 FE R RE e fusulinids—Y5l Fusulinella psendobocki
(Lee and CHEN) Bl fusulinids -2\ 7 TSR —k G KSFBEFH A1 TR o RS S
T ERGHR BN fusulinids 2@HL. =0 fauna 23E&T5. ¥k 0
fauna onz Protriticites (1% fusulinids D55 - L 2HEBL. R FAOIKEY

MIEOF MRS %S5,

Introduction and Acknowledgements

Studies on the stratigraphy and the
paleontology of the Hida Massif in cen-
tral Japan havce been undertaken by [Go
{1957, 1956), KANUMA (1953, 1954, 1958a,
1958h), Hamapa (1959a, 1959h). Kamrl
(1952, 1955), I‘ujimoTo and lco (1958),
MiNaTO and KaTo (1957), and IsoMl
and Nozawa (1957) and others. Accord-
ing to them, the fusulinids from the
Carboniferous and the Permian limestone
range from the Millerella zone to the
Yabeina zone. The Devonian strata of
the massif are characterized by Farosiles.

The writer had an opportunity to
study some thin sections of fusulinids
prepared by NISHINO from the Carboni-
ferous Nakabhata formation distributed
at Nakahata, Niugawa Village, Ono
County, Gifu Prefecture in the Hida

* Received Oct. 1, 1962: read atv 82nd

meeting of the Society at Tokyo, Sept. 29,

1962.
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Massif, and found some interesting fea-
tures of the spirothecal structure of the
fusulinids which occurred in association
with the Fusulinella- Fusuling assemblage.
That is to say. the structure does not
appear to he the so-called mural pores
which extend through all lavers of the
spirotheca as in fusulinellids but rather
more distinct alveolar keriothecal struc-
ture in the outermost volution of the
shell at hand.

The writer is inclined to consider that
some specimens which have been reported
as [usulinella  pseudobocki (LLEE and
CHEN) may have such Kkeriothecal struc-
ture in the outermost or even in the
penultimate volutions, and consequently,
should be assigned to Profriticites and
not to Fusulinella.

In the present paper. brief accounts
are given on the stratigraphic relation-
ship of the Carboniferous Nakahata for-
mation with the Permian Junigatake
formation based upon paleontologic evi-
dence,
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A total of six species of fusulinids
distributed among Foschubertella, Fusu-
linella, Fusulina and Protriticites are de-
scribed and one of them is considered
to be a new species. An attempt has
been made to compare the fusulinid
fauna from the present area with those
of other regions in Japan, North America,
and Russia and determine the time when
Protriticites first began to appear in as-
sociation with Fusulinella in Japan.

The writer is deeply indebted Lo Dr.
Shoshiro Haxzawa, Professor Emeritus
of the Tohoku University for his guidance
and suggestions during the course of
the present work. Acknowledgements
are also extended to Professor Kotora
Haral of the Institute of Geology and
Paleontology. Tohoku University. for his
critical reading of the manuscript and
kind permission to use his extensive
library and Professors Kiyoshi AsaNo
and Jun-ichi Iwal for their encourage-
ment in many ways.

Stratigraphy and Paleontology

In the area near the southern foot of
Junigatake, Nakahata, Niugawa Village,
Ono County, Gifu Prefecture. the Upper
Carboniferous Nakahata formation is of
lenticular shape as if due to having
been squeezed oul and up along the
sheared zone wherecas the Permian Juni-
gatake formation is extensively distri-
buted in nearly cast to west direction
dipping at about 60 degrees to the south.
Near Nakahata, the Junigatake forma-
tion consists mainly in the lower of slate
intercalated with an about one meter
thick sandstone layer, and the upper
comprises slate inlercalated with schal-
stein layers less than three to four me-
ters in thickness.

From the limestone lenses intercalated
in the Junigatake formation, Neosch-

wagerina cfr. margaritae DEPRAT, N. sp..
Verbeekina verbeeki (GEINITZ). Parafusie-
lina aff. japonica (SCHWAGER), P. sp.,
Sclwagerine spp., Pseudofusulina cfr.
sulgaris (SCHELLWIEN) and P. sp. were
reported. These fossils indicate the up-
per Sakmarian to the upper Socioian or
the Basleoian in age.

On the other hand. from the Nakahata
formation. the following fusulinid fossils
occurred, namely, Fusulinella cfr. pseudo-
bocki (Leg and CHeN), Fusulinella cir.
bocki MOLLER and Fusulina cfr. cvlindrica
FiscHir. In addition to the above, ac-
cording to IsoMi and Nozawa (1957),
some curious fusulinids, morphologically
intermediate between Fusulinella or Fu-
suline and Sclneagerina, and characterized
by strong fluted septa, large shell size,
thick keriotheca and fusulinellid wall
structure in the immature volutions but
rather of the schwagerinid tvpe wall
structure in the outer volution were
found.

The writer is of the opinion that Pro-
triticites nakanohatensis described in this
article may be identical with the species
cited above and with the specimen re-
ported as Fusulinella psendobocki 'LEE
and CHEN) as stated later.

As the result of studies on the mate-
rials stated above, the writer recognized
some important bio-characters. such as,
the apparent fibrous structure found in
the outer volutions do not coincide with
the so-called mural pores which extend
through all layers of the spirotheca.
namely. the four layers—tectum, diaph-
anotheca and upper and lower tectoria
in fusulinellids. Namely, the spirothecal
structure is essentially within the keri-
otheca and does not extend to the tectum.

The difference between the mural
pores and tvpical keriothecal structure
is shown in detail by SKINNER and WILDE
(1954), the former (fusulinellid} should
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extend through all four layers whereas
the latter only within the keriotheca.

As the conclusion, therefore, the writer
is inclined to consider them to be nearer
to the schwagerinids than to the fusu-
linellid.

Forms intermediate between schwage-
rinids and fusulinellids can be found in
Russian and Chinese literatures. and
probably Triticites matsumotoi KANMERA
may be included. Such forms are treated
as Protriticites in accordance with the
Russtan and Chinese paleontologists.

Discussion on the Upper
Carboniferous

Since the genus Prolriticites was pro-
posed by PuTkJA, in 1948 for the primi-
tive fusulinids, many congeneric ones
have been reported in Russia, China and
probably in Japan. Judging from the
available data. the genus may he sum-
marized as: Shell medium size, thickly
fusiform, with nearly straight axis of
coiling. Spirotheca moderately thick,
composed of a tectum, diaphanotheca,
and upper and lower tectoria in inner
volutions, but of only two layers of a
tectum and a kertotheca in outer volu-
tions. Rather thick Kkeriotheca usually
penetrated by numerous pores as in
schwagerinids. Septa rather weakly
fluted. Chomata well developed as in
Triticites montiparus (MOLLER;.

From the summary of the characters,
the so-called curious specimen at hand
is near to the genus Profriticites, especi-
ally in the keriothecal structure of the
outer volutions.

The species described in this article
as Protriticites nakanohatensis well coin-
cides with Fuswulinella pseudobocki (LEE
and CHEN) described by [co (1957) from
the Fukuji district, southeastern part of

the Hida Massif. The materials at hand
show rather discernible alveolar struc-
ture in the outermost volution or even
in the penultimate volution. Therefore,
it is not assignable to Fusulinella which
is characterized by four layers, a diaph-
anotheca, tectum, and upper and lower
tectoria in most of the volutions.

Concerning  Fuswdinella  pseudobocki
(LEE and CHEN), 160 described as follows.
 Spirotheca thin. composed of tectum,
diaphanotheca and upper and lower tec-
toria. Spirotheca of last volution con-
sists only of tectum and underlying
layer, probably diaphanotheca. Lower
and upper tectoria different in thickness
in several parts of volutions. In some
specimens alveoli-like fine dark pillars
developed throughout each layers.”
These features, the writer believes, are
near to the genus Protriticiles and the
present specimens.

Concerning the spirothecal structure,
Triticites matsumotol KANMERA and its
two subspecies recently described by
Suvari (1962) from Shikoku are near to
the genus under consideration.

Stratigraphically, the Fusulinella zone
and/or Fusulina zone and Pseudosch-
wagerina zone have wide distribution in
Japan. On the contrary, the Tniicites
zone which is situated between the Fusu-
linelle zone and/or Fusulina zone, and
the Pseudoschwagerinag zone has been
hardlv known in Japan to date. Because
the Triticites zone has not been found
at many places, some authors, for ex-
ample MINATO (1942) and YaBE (1958),
believed that there was a faunal break
related with regression or non-deposition,
change in the physical condition and
hoth due to the orogenic or epeirogenic
movements throughout larger part of the
Japanese [slands. Nevertheless, the zone
of Triticites 1s known from several areas,
especially from the Hida massif, Yaya-
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madake in Kyushu, Okuchichibu in Sai-
tama Prefecture, and Shikoku in Japan.

In North America, a rich fauna mainly
of Triticites is known from the rocks
older than the zone of Pseudoscinvagerina.
This fauna is called the zone of Twiti-
cites, and characterized by the predomi-
nance of elongate forms in the lower
part and considerably thick ventricose
forms in the upper part. The ventricose
thick shell forms seem to be consider-
ably advanced compared with those of
the former. Consequently, it seems to
be evident that abundant advanced forms
of Triticites appear prior to the first ap-
pearance of Pseudoschwagerina. This is
good harmony with the Russian succes-
sion in terms of fusulinids.

On the other hand, in Japan, the forms
of Triticites hitherto reported from hori-
zons lower than the zone of Pseudosch-
wagerina consist of primitive forms char-
acterized by thin wall and of four layers
in the inner volutions or so, although
of two layers in the outer volutions and
have distinct chomata, and feebly fluted
septa. And the forms comparable with
those from the upper part of the Trifi-
cites zone in Russia and North America
are found in Japan in the zone of Pseu-
dosclhwagerina.

The forms of Triticites in Japan that
are known from rocks older than the
beginning of the zone of Psendosclica-
gerina comprise comparatively small size
individuals which are primitive types.
Thus, from such evidence, the Japanese
Triticites zone so far as known to date,
is to be correlated with only the subzone
of Triticites montiparus (MOLLER) which
is situated in the lowest part of the
Triticites zone in the Russian platform.
Since the upper part of the Twiticites
zone is not developed. we may explain
as if there were a hiatus between the
Pseudosclitvagering zone and the horizon

indicated by the subzone of Triticites
montiparus, in the Russian succession.

The forms of Pseudoschwagerina are, as
well known, very light looking with thin
spirotheca and septa, wide rooms, and
have very extensive distribution., much
wider than any other genus of fusulinids.
Judging from the reason stated above,
as already pointed out by BEEDE and
KNIKER (1924), they may have led a
planktonic life (Ro0ss, 1961; GORDON,
1962).

The usage of the first appearance of
Pseudoscincagerina for determination of
beginning of the Permian is a universal
accepted fact.

In Japan, as accepted by most Japanese
authors, the Tvriticites from rocks older
than the horizon of Pseudoschwagerina
comprise primitive types and may indi-
cate the zone of Triticites of Japan. The
Japanese Triticites zone seems to be
characterized by the following rather
primitive forms of Triticites: Triticites
nakatsugawensis MORIKAWA, T. nakatsu-
gawensis hemmii MORIKAWA, T opparen-
sis KANUMA, T kivoniensis KANuma, T.
irasensis Kaxuma, T. yavamadakensis
KANMERA, 7. uemurai MORIKAWA, T. ex-
sculptus 160, T. exsculptus naviforme 1Go,
T. hidensis 1Go, T. sauwrini 160, and T.
sakagamii 1GO. Triticites matsumotoi KAN-
MERA is considered to belong to Profri-
ticites.

Therefore, it is problematical whether
the Triticites species in Japan should be
employed for correlation of the upper
Carboniferous of Japan with foreign
countries.

In Russia, Fusulinella is reported in
association with TVviticites. That is to
say. the range of Fusulinella is restricted
to the Fusulinella zone or Desmoinesian
in North America, whereas it extends
up to the horizon represented by Tviti-
cites in Russia. In this concern, MOORE



106 Kunthiro ISHIZAKI

and THOMPSON (1949) explained that in
the Russia, the primitive Triticites occurs
in association with advanced forms of
Fusulina or Quesifusulina. And although
the equivalent has not been found in
North America, very probably, it corre-
sponds to the hiatus between the De-
smoinesian and the Missourian.

However, recent published Russian
literatures give the range of Fusulinella
from the Moscovian to the middle part
of the zone of Pseudoscincagerina or
Sakmarian in Russia. The time span
represcnted by the above is so long that
the discordance of them could not be
explained by such a simple assumption.

Under the circumstances cited above,
Protriticites seems Lo be valuable detail
correlation of the Japanese upper Car-
boniferous and for further discussion.

According to IvaNovL and Hvorova
(1955), in the Russian platform, Fusu-
linella pseudobocki (1LEE and CHEN) ap-
pears in the lower horizon of the Mjach-
kov bed (NovLINY and Protriticites aff.
ovatus PUTRIA in association with Fusu-
linella psendobocki in the upper horizon
of the former (PESKOV).

Moreover. according to GROZDILOBA
and LirBEDEBRBA (1960), on the western
slope of Ural and Timan, Fusulinella
pseudobocki occurred from the upper
part of the Moscovian (Podol bed) from
where it ranges up to their Protriticites
zone which is situated between the so-
called Fusulinella-Fusulina zone and the
zone of Triticites. The forms of Protri-
ticites were said to be restricted to their
Protriticites zone.

In Japan the subzone of Triticites ma-
tsumotoi KANMERA in the Yavamadake
area, Kvushu may be correlative with
the Protriticites zone cited above or, to
a horizon higher than the upper part of
the Mjachkov bed (Peskov) in Russia.

The horizon in the Hida Massif which

vielded the fusulinids described in this
article also may be correlative with the
horizon stated above, judging from the
fusulinid assemblage. Moreover, extend-
ing this inference, the subzone of Fusu-
linella asiatica 160 in the Fukuji district
of the Hida Massif and the zone of Tvi-
ticites in Shikoku (SUYARI, 1961, 1962)
should be correlated with the same hori-
zone or one near to it. The fauna most
similar to the one from the present hori-
zon is found in the Akiyama formation
and Lhis has been described by Kaxuma
(1938).

Should our knowledge of Protriticites
from the Japanese upper Carboniferous
be increased, the problems on the corre-
lation using PFusulinella. [usulina, and
Triticites may become more definite and
near to the faunal succession of Russia.

Systematic Description
Family Fusulinidae MOLLER, 1878

Subfamily Schubertellinae
SKINNER. 1931

Genus Foschubertella THOMPSON, 1937
Foschubertella obscura \LEE and CHEN)
Pl 16. fig. 3.

Schubertelle obscura Leg and Chex, 1930, Mem.
Nut. Res. Inst. Geol. China., no. 9, pp. 112,
113, pl. 6, figs. 12-22

Eoschubertella obscura Torivanma, 1941, Jour.
Geol. Soc. Japan. vol. 48, no. 579, pp. 566.
367, text-figs. 10, 11: Towrivasa, 1944,
Japan. Jour. Geol. Geogr.. vol. 19, nos. 1-4,
pp. 77, 78. pl. 6, figs. 18-22: lco, 1957, Sei.
Repts. Tokvo Kyoiku Daigakn, Sec. C, rol.
5. no. 7. pp. 187, 188, pl. 3. figs. 9-11:
Torivama, 1958, Mem. Fac. Sci., Kvushu
Unir., Ser. D, vol. 7, pp. 25-27, pl. I, figs.
10-14.
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Table 1. Measurements (in mm) of Eoschubertella obscura (Ler and CHEN).
o o Radius vector
Specimen Reg. No. —_— ~
p. 1 2 3 HL HW FR
N101-1 78374 _ 044 .048 112 . 200 0.26 0.20 1.30
Thickness of wall
> 006 012 020

Remarks :—The present specimen is
closely allied to Schubertella obscura first
described by Ler and CHEN from the
base of the Huanglung limestone. on the
northern slope of the Hunglungshan and
Chuanshan of China in many important
characters. However, since the present
specimen shows three layers of tectum
and lower and upper dense layers, they
should be included in Foschubertella.

Occurrence :(—The present species was
collected by NisHINO from the Carboni-
ferous Nakahata formation near Lhe
southern foot of Junigatake, Nakahata,
Niugawa Village, Ono County, Gifu Pre-
fecture in association with Fusulinella
aff. elegantula 1sunl, F. cfr. rvhomboides
{Lk and CHEN), F. jamensis THOMPSON,
PrtratT and SANDERSON, Fusulina sp..
and Protriticites nakahatensis 1SUIZAKI,
n. sp.

Specimen :—IGPS coll. cat. no. 78374:

Table 2.

sample no. N101-1.

Subfamily Fusulininac RHUMBLER, 1895
Genus Fusulinella MOLLER, 1877
Fusulinella aff. elegantula Isun

Pl. 16, fig. 1.

Compared with:

Fusulinella elegantula 1siit, 1962, Jour. Geosci.,
Osaka City Univ.. vol. 6, art. 1, pp. 20-22,
pl. 10, figs. 20-34.

Remarks :—The specimen at hand is
closely allied to Fusulinella elegantula
Isuni from the Carboniferous Itadori-
gawa group in Shikoku, but differs from
the latter in that the former has the
lateral slopes not so strongly convex
as the latter, the less strongly tapered
polar regions, and the somewhat larger

Measurements (in mm) of Fusulinella aff. elegantule Isnu.

‘ Radius vector

Specimen Reg. No. |

b1 2 3 4 5 HL HW IR
T ON102-1 78375 | 117 .100 150 200 300 .405 1.05 0.45 2.3
- Thickness of ;;'alli 7
© 010 .04 .016 021 020 016
\ 7 ’I‘unnelTngIcs -
| 0 17 19 16 18
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proloculus. But both may be closely
allied to one another in the general
characters except for the somewhat
smaller dimension of the proloculus, and
shell shape.

The specimen is somewhat similar to
I6O's Fusulinella asiatica 160 from the
Fukuji district in the Hida Massif, but
differs from the latter in the more elon-
gate shell and shape of the chomata.

In the present specimen, the diapha-
nothecal structure is found even in the
last volution and almost throughout the
shell to maturity, except for the prolo-
culus where it seems to be a rather thick
homogeneous dense single laver. But in
some parts of the specimen there seems
to be three layers of tectum and upper
and lower tectoria.

Specimen .—IGPS coll. cat. no. 78375
sample no. N102-1.

Fusulinella cir. rliomboides
{LEE and CHEN)

Pl 16, fig. 2.

Compared with:—

Neofusulinella rhomboides LEr, and CyirxN, 1930,
Nem. Nat. Res. Inst. Geol.,, no. 9, pp. 119-
121, pl. 8, figs. 3-6.

Fusulinella rhomboides CHex, 1934, Mem. Nat.
Res. Inst. Geol. vol. 1.4, pp. 35, 36, pl. 6,
figs. 14, 15.

Profusulinelle rhomboides Torivama, 1958
Mem. Fac. Sci.. Kvushwe Univ., Ser. D, vol.
7. pp. 33-35, pl. 2, figs. 18, 19.

Remarks :—The present specimen is
closely allied to the species from Anshan,
Hohsien, and Anhuei, although it is
more vaulted and more closely coiled
than the typical specimen reported from
Huanglungshan, Lungtan. The present
species expands more slowly. especially
in the outer volution than LEE and
CHEN's specimen, and is somewhat larger
in shell size, but many of the important
characters are similar with one another.

A diaphanotheca is distinct even in the
outermost volution of the present speci-
men (essentially four-layered throughout
shell); the keriotheca-like alveoli and
other aspects of the spirothecal struc-
ture are hardly observable.

Once, TorivamAa (1958) referred the
species to Profusulinella from the pre-
sence of a spirotheca consisting of a
tectum. a diaphanotheca, and outer tec-
torium. However, as well known, the
genus Profusulinella RAUSER-CERNOUS-
SOVA and BELJAEV is characterized by
a spirotheca consisting of a tectum and
upper and lower tectoria. Namely, Fusu-
linella can be distinguished from Pro-
fusulinella by the presence of four layers
in the spirotheca as compared to only
three layers in the spirotheca of Pro-
Jusulinella.

Specimen :(—IGPS coll. cat. no. 78376;
sample no. N103-1.

Table 3. Measurements (in mm) of Fwusulinella cfr. rhomboides (LLEr and CHEN).

Radius vector

Specimen Reg. No.
p- 1 2

3 4 5 6 Leng. Width F.R.

N103-1 78376

067 067 .117 183 .283 . 417

.600 1.75 1.23 1.40

Thickness of wall

{
r 2 .008 .020

.024 .028 .020 .048
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Measurements (in mm) of Fusulinella jamesensis
THOMPSON, PITRAT and SANDERSON.

- Radius vector
Specimen Reg. No. —
p. 1 2 3 4 5 Leng. Width F.R.
N101-2 78371 7 L1220 0100 150 .220 .330 .520 2.36 1.26 1.90
N104-1 78377 116 .100 .133 .216 .333 .500 0.97 0.50 1.90
(X2) (x2)
Thickness of wall
I
N101-2 78374 I .008 .008 .016 .024 .028 .04d
N104-1 78377 | .016 .008 .012 .020 .027 .024
Tunnel angles
I —_—
N101-2 78374 | 24 24 21 23 32
N104-1 78377 15 18 14

28

Fusulinella jamesensis THOMPSON,
PITRAT and SANDERSON

Pl 16. figs. 4.5.

Fusulinella  jamesensis THOMPSON, PITRAT
and SANDERsON 1953, Jour. Paleont.. vol.
27, pp. 548-550. pl. 57, figs. 8-15 (non 16-
31): lao, 1957, Sci. Repts., Tokyo Bunrika
Daigaku, Sec. C, vol. 5, nos. 47-18. pp.
206. 207, pl. 7. figs. 1-9.

Remarks :(—The spirotheca of the pre-
sent specimen has a diaphanotheca—viz.
characterized by the four layers of a
tectum, diaphanotheca, and upper and
lower tectoria—at least, in part of the
penultimate volution, but such features
can hardly be observed in the last volu-
tion. There seem to be two layers con-
sisting of a tectum and thicker trans-
palent layer.

THOMPSON, PITRAT and SANDERSON
(1953) described the species from the
Cache Creek limestone of Ft. St. James
in Central British Columbia. According
to those authors. the species shows some
variations in shape, size, and characters

of chomata. involving three different
groups which may probably be separated
from each other. The specimens at hand
are closely allied to their second group
which is the typical form and includes
the holotype.

The present species is more or less
similar to Fusulinella simplicata TORI-
yaMa but differs from the latter as
already pointed out by Torivama (1958).

Specimen :—IGPS coll. cat. no. 78374
and 78377 ; sample no. N101-2 and N104-1.

Genus Fusuling Fisciuer DE
WALDHEIM, 1829

Fusulinag sp. indet.

Pi. 16, fig. 6.

Remarks :—Judging from the septal
fluting and general wall structure the
present specimen may be identified with
Fusulina. The present specimen is ill
oriented and therefore, specific identi-
fication is difficult.

In the present specimen, four layers
are found in almost all volutions of the
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Table 5. Measurements of Fusuling sp. in mm,

Radius vector

Specimen Reg. No.
p. 1

2 3 4 5 Leng. Width F.R.

N102-2 78375 010 .083

.150 .233 .383 .500 1.77 0.96 1.8

Thickness of wall

.008 .008

L0120 .024 .024 . 040

shell, but in part, there seems to be
three lavers of a thin tectum and rather
thick upper and lower tectoria, and in
the remaining part of the shell. two
apparent layers but the fibrous struc-
ture of the spirotheca is almost indis-
cernible.

Specimen :—1GPS coll. cat. no. 78375;
sample no. N102-2.

Genus Protriticites PUTRIA, 1948

Shell of medium size, thickly fusiform.
Axis of coilling straight. Spirotheca
moderately thick, composed of a tectum,
diaphanotheca, and upper and lower tec-
toria in inner volutions of shell, but
only a tectum and Keriotheca in outer
volutions. Keriotheca usually penetrated
by numerous pores, but tectum is not
essentially penetrated by pores through-
out. Septa weakly fluted throughout
shell. Chomata well developed.

Protriticites nakahatensis
ISHIZAKI. n. sp.

PlL. 16, figs. 7-11.

Shell rather large, fusiform, having
nearly straight axis of coiling, more or
less thickened central portion and blunt-
ly pointed polar ends. Mature specimen
of six volutions 3.74? mm long and 1.96
mm wide, giving form ratio of 191.
Shell subspherical in inner four or four

and a half volutions, but rather vaulted
fusiform in subsequent outer volutions.

Proloculus almost spherical, small for
shell size, having outside diameter of
100 microns for one specimen. Rate of
shell expansion very slow in inner one
or one and a half volutions, but somewhat
rapid from subsequent outer volution to
fourth volution, and finally very loose
in remaining outer volulions. Avcrage
radius vectors of first to outermost vo-
lutions for two specimens 70, 115, 195,
300, 475, 755 and 950 microns, respec-
tively. Height of chambers nearly equal,
except for polar regions where they are
slightly higher than in median part of
shell.

Spirotheca rather thin for size of shell,
consisting of a diaphanotheca, thin tec-
tum and upper and lower tectoria in in-
nermost volutions but of tectum and
keriotheca in remaining outer volutions.
Alveolar structure distinct, especially in
penultimate and outermost volutions.
Average thickness of spirotheca of first
to seventh volutions for two specimens
8. 9. 20, 24, 40, 58 and 68 microns, respec-
tivelv. Proloculus wall seemingly struc-
tureless, consisting of a rather thick (12
microns) single dense layer.

Septa almost plane in central portion
of shell, but rather strongly fluted in
polar extremities, forming small scptal
loops.

Tunnel low to moderate in height and
narrow throughout shell, except for
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Table 6. Measurements (in mm) of Profriticites nakahatensis IsHIzAKI, n. sp.

Radius vector
Specimen Reg. No.
p. 1 2 3 4 5 6 7 Leng. Width F.R.
N106-1 78379 .100 .080 .130 .220 .330 .530 .840 3.74? 1.96 1.91?
N106-2 78379 .060 .100 .170 .270 .420 .670 .930
Thickness of wall
DN106-1 78379 .012 .008 .010 .020 .020 .044 .040
N106-2 78379 .008 .020 .027 .036 .096 .068
Tunnel angles
N106-1 78379 22 23 26 V 31 40

outer volutions where it becomes wider.
Tunnel angles of second to sixth volu-
tions for only one specimen 22, 23, 26,
31 and 40 degrees, respectively. Chomata
rather strongly developed from first
volution to maturity, asymmetrical with
steeper tunnel side slopes overhanging
in some cases, and gentle poleward
slopes. Height of chomata a third to
two thirds of height as chambers.

Remarks :—The present species is
characterized by the spirotheca in the
outer few volutions, consisting of a thin
tectum and alveolar keriotheca, although
of four layers of a thin tectum, diaph-
anotheca, and upper and lower tectoria
in inner volutions. So far as the spiro-
thecal structure is concerned, the species
at hand is closely allied to Triticites
matsumotoi KANMERA reported from the
Yayamadake limestone of Kyushu. The
writer considers that both, Triticites ma-
tsumotoi and the present species should
be referred to the genus Protriticites.

In many important characters, the
present species is more or less similar
to the species previously reported from
Japan as Fuswlinella pseudobocki (LEE
and CHEN). At least, some of them are
thought to be the same as the new spe-
cies described above.

Specimen :—IGPS coll. cat. nos. 78379,
(holotype), 78377 and 78379; sample no.
N106-1, N104-2 and N106-2.
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Explanation of Plate 16
Fig. 1. Fusulinella aff. elegantula Isuil.  Axial section, x20. IGPS coll. cat. no. 78375, specimen
no. N102-1.
Fig. 2. Fusulinella cir. rhomboides (LEE and CHEX). Rather imperfect axial section, x20, IGPS
coll. cat. no. 78376, specimen no. N103-1.
Fig. 3. Eoschubertella obscura (LEe and Cugx). Imperfect axial section, x20, IGPS coll. cat.

no. 78374, specimen no. N101-1.

Figs. 4.5. Fusulinella jamesensis THoMmPsoN, PiTraT and SaxpeErson, Axial section, x22,

Fig. 6.

IGPS coil. cat. no. 78374, 78379, specimen no. N101-2, N104-1.
Fusulina sp. 111 oriented specimen. x22. IGPS coll. cat. no. 78373, specimen no. N102-2.

Figs. 7-11. Prolriticites nakahatensis 1SHIZAKI, n. sp.

7-Axial section. holotype specimen, x22, IGPS coll. cat. no. 78379, specimen no. N106-1.

8-Tangential section, paratype specimen, x22. IGPS coll. cat. no. 78377, specimen no.
N104-2.

9-Parallel section, paratype specimen, x22. IGPS coll. cat. no. 78379, specimen no. N106-2.

10-Part of 7. showing the spirothecal structure in axial section, x60. IGPS coll. cat.
no. 78379.

11-Part of 9, showing the spirothecal structure in rsagittal section, x60, IGPS coll.
cat. no. 78370.
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SIGNIFICANCE OF THE VARIATION OF FOSSIL

BATILLARIA CUMINGI (CROSSE) FROM QUATERNARY
DEPOSITS OF SOUTH KANTO. JAPAN*

JOJI NAGASAWA

Inst. Earth Sci.. Tokyo Gakugei University
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Introduction

Though the writer had already made
the reports on the stratigraphical signi-
ficance of the variation of Batillaria
multiformis and the influence of environ-
ment on the variation of B. multiforms
and B. cumingi, he also wishes to report
here on the relation between the varia-
tion of fossil specimens of B. ciumingi
which always found living in association
with B. mudtiformis in the low tidal zone
of Japan and the environment, especially
salinity of the sea water during the
Quaternary Period of South Kanto, Ja-
pan.

The writer divides the Recent and
fossil Balillaria ciomingi into three types
according to the grade of development
of the subsutural tubercles on their
shells: type A without subsutural tuber-
cles except for the body whotl, type C
with prominent subsutural tubercles on
almost all whorls, and intermediate type
B.

As explained in the former paper, the

# Received Oct. 4, 1962: read at the 82nd
Meeting of the Society, Sept. 29, 1962.

frequency of these types of the shells is
considerd to be the effects of a reflection
of the environment. suggesting that A
type is concerned with low salinity of
sea water and C type with rather highly
saline water.

Types of Batillaria cumingi

in Tokyo Bay

Table 1 shows the frequencies of three
types of the Recent B. cumingi collected
from Tokyo Bay.

The type of B. cumingi of Tokyo Bay
is generally A, and C type is only found
in the area outside the bay.

Types of B. cumingi in

Prehistoric Tokyo Bay

Table 2 shows the {requencies of types
of B. cumingi from older Holocene de-
posits of the environs ol Tokyo: Depos-
its of Prehistoric Tokyo Bay.

Many specimens belonging to C type
have been collected from older Holocene
deposits of Tokyo.

Their occurrence is of interest because
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The northern border of the Miura Peninsula

%:;\tr. Byobugaura Totuka, Byobugaura ‘ # 100 ‘ 2 | Med. f.
The southern part of the Miura Peninsula
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part Miyata ‘Oklnc ‘ 6 1 11 l 83 18 | Med. f.

the contemporary deposits in the Miura
Peninsula, the Byobugaura and Mivata
formations, except for the Iriyamazu
shell bed belonging to the upper deposits
of the Narita group.

Their occurrence in the lower part of
the Narita group suggests that the Paleo-
Tokyo Bay facing the open sea may have
been rather highly saline waters in the
lower Pleistocene.

But, the types of the shells from the
upper part of the Narita group. when
considered from cach locality, show that
there were one location influenced by
rather highly saline water and the other

locations where salinity of the bay water
was low, during the upper or middle
Pleistocene.

The occurrence of C type shells in the
lower Pleistocene of Miura Peninsula
indicates the presence of rather highly
saline water.

References

Nacasawa, J. (1960) : On the Variation of
Rapana thomasiana Crossg in the Plei-
stocene Formations of the Boso Peninsula
(in Japanse). Sci. Rep.. Tohoku Univ.,
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Explanation of Plate 17

Batillaria cumingi (CROSSE)

Figs. 1-3. Type C, sca cliff of Sanuki, Chiba Prefecture.
Fig. 4. Type C, Mizumoto, Nishiyatsu. Chiba Pref.

Figs. 5.6. Type C. 500 m east of Atebi, Zizodo, Chiba Pref.
Fig. 7. Type C, Yabu, Chiba Pref.

Figs. 8.9. Type C. Tatsunokuchi. ncar Yokoda, Chiba Pref.
Figs. 10,11. Type C, Takata-no-seki. Chiba Pref.

Figs. 12-15. Type B, Takata-no-seki, Chiba Pref.

Fig. 16. Type A, Oyaru Chiba Pref.

Fig. 17. Type B, Oyaru Chiba Pref.

Fig. 18. Type A, Okido near Toke-machi. Chiba Pref.

Fig. 19. Type B, Ochishimo-shinden, Chiba Pref.

Fig. 20. Type B, Kuniyvoshi, ncar Takata-no-scki., Chiba Pref.
Figs. 21,22. Type A, Banba, near Semata, Chiba Pref.

Fig. 23. Type A. Matudo. Chiba Pref.

Figs. 24,25. Type C. Totuka and Byobugaura, Kanagawa Pref.

Figs. 26, 27.
Figs. 28,29.
Fig. 30.
Fig. 31.

(Figs. 1-9, 18-31: x1.3; Figs. 10-17: Xx1.5)

Type C, Okine, near Shimo-miyata, Kanagawa Pref.
Tvpe C. Koiwa-machi, Edogawa-ku, Tokyo City.

Tyvpe C. Shiboguchi shellmound, Kanagawa Pref.

Tvpe C. near the Kohoku bridge, Adachi-ku, Tokvo City.
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Einleitung

Geologische und  paldontologische
Untersuchungen der tertiiren Ablager-
ungen in der Yuya-wan Gegend wurden
bisher von S. ImamMura & K. Waba
(1956, 1958), S. ImaMura & K. OKAaMOTO
(1959, 1962), K. OkaMOTO (1960, 1961 u. a.
durchgefiithrt. Bis heute gibt es aber
keinen Bericht tiber die Mollusken- und
Foraminiferenreste aus den Hitomaru-
Schichten. Von Pflanzenabdriicken kennt
man nur die Daibo-Flora. Das Alter der
Hitomaru-Schichten konnte also noch
nicht sicher bestimmt werden. Unter
diesen Umstinden ist es sehr wichtig,
daB der Verfasser zahlreiche Pollen und
Sporen in den Hitomaru-Schichten gefun-
den und sie pollenstratigraphisch er-
forscht hat.

Hierbei ist der Verfasser Herren Prof.
Dr. Tatsuro MAaTsumoTo und Prof. Dr.
Ryuzo ToriyaAmMa an der Universitit
Kyushu fir wertvolle Hinweise und
Herrn Dr. Kazuo OKAMOTO an der Uni-
versitit Hiroshima fiar die Mitteilung
seiner Ansichten zu herzlichem Dank

* Reccived Oct. 29, 1962: Read Sept. 30,
1962.

verpflichtet. Ebenso mub er auch Herrn
Prof. Dr. Hermann WEYLAND, Wuppertal-
Elberfeld, der seinen Schriftsatz korri-
gierte, danken.

Fundort und Hitomaru-Schichten

Die Probe wurde neben der Eisenbahn-
linie von San'in, bei Ura. Yuya-Machi,

‘Provinz Yamaguchi gesammelt (s. Abb.

1). Sie ist ein dunkelgrauer bis schwar-
zer dinnbrettartiger Schieferton, der auf
dem unteren Teil der Hitomaru-Schichten
liegt. Dieser Schieferton wurde im Eisen-
morser zerkleinert und mit Fluorwasser-
stoffsdure (HF) behandelt.

Nach K. OkaMoTO (1960, 1962) liegen
die Hitomaru-Schichten konkordant auf
der Hioki-Schichtengruppe. Sie sind
etwa 450 m michtig und bestehen haupt-
sdchlich aus feinen Sandsteinen, Schie-
fertonen. Tuffen u.a. Sie werden von
der Yuya-wan-Schichtengruppe diskor-
dant bedeckt.

Man kann im unteren Teil der Hito-
maru-Schichten eine Corbicula sp. finden.
Einige Blattabdriicke wurden als Daibo-
Flora veroffentlicht. Folgende Spezies
wurden von S. ENDO bestimmt: Populus
cf. balsamoides GOEPP., Carpinus grandis

120
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Abb. 1.
maru-Schichten bei Ura, Yuva-wan Gegend.

UNG., Carpinus cf. grandis UNG., Koelreu-
teria cf. eointegrifolia Exvo, Plancra cf.
ungeri LTT., Liquidambar formosana
HANCE, Liguidambar trilobatum GoTH. &
Sare., Ubnus longifolia ETT., Ulmus sp.,
Acer pictum TH., Acer sp. (n. sp.i, Plat-
anus cf. aceroides GOEPP.. Ficus sp., Coi-
nus sp., Pinus ? sp. Er ist zu dem
Schiub gekommen, dal} das Alter dieser
Flora unteres Miozin sei.

Die Blattabdriicke, die in Yamane und
Daibo gesammelt wurden, sind nach K.
Huzioka folgende : Acer subpictum SAP.
Aecer sp. {n. sp. P, Rhus sp.. Ulbmus sp.,
Cinnamonuon Imamurae HUZIOKA, Pinus.
sp.. Ubmus longifolia GOgPP.. Ulmus daibo-
ensis HUZIOKA, Zelkova Ungeri (ETT.)
Kov.. Liquidambar formosana HANCE,
Liquidambar elegantifolia Huzioka, Cf.

Fundort der Probe aus den Hita-
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Platanus aceroides GOEPP., Cinnamomum
sp., Magnolia sp., Celastrus sp.. Acer
Jushikaiensis HuziokA, Cf. Marlea basio-
bliqua Oisui & Huzioka. [hr geologi-
sches Alter ist Oligozan.

K. OxkamMoTO (1962) hat die Hitomaru-
Schichten mit den Waita-Schichten der
Ashiya-Schichtengruppe verglichen. Aber
er hat keinen sicheren Beweis dafir
erbracht.

Pollen und Sporen

Die Pollen und Sporen sind verhilt-
nismiBig gut erhalten. Hier in lito-
maru kann man Cupuliferen-Pollen von
Tricolpaten-Form, die im Alttertidr viel
beobachtet werden konnen. nur sehr
selten finden. Ungefliigelter Koniferen-
Pollen, Inaperturopoll. psendodubius Ta-
KAHASHI zeigt hier einen hoheren Prozen-
tsatz des Auftretens. Alnipoll. eminens
(TAKAHASHI) von den dreieckigen und
vieleckigen Pollen tritt mit hoherem
Prozentsatz auf. Der Verfasser findet
es auffdllig. daB Tricolpopoll. meinoha-
mensis TAKAHASHI rotundus TAKAMASHI
mit hochstem Prozentsatz vorkommt.
Dieser Pollen ist aber pollenstratigra-
phisch nicht so wichtig. Monocolpaten-
Pollen ist sehr sciten. Periporopoll.
asiaticus TAKAHASHI wurde zu 2.5 25 beo-
bachtet. Diese Eigentiimlichkeiten der
vorliegenden Pollengruppe unterscheiden
sich nicht von denen des Sasebo-Pollen-
bildes.

Periporopoll. porulosus TAKAHASHI und
Microreticulatispor. pusillus (TAKAHASHI)
wurden von dem Verfasser (1962) in den
eoziinen Kohlenflozen von Ishizuchi ge-
funden. Der erstere Pollen tritt hier in
Hitomaru mit verhiltnismiBig hohem
Prozentsatz auf, aber die letztere Spore
sehr selten. Tuberculatispor. parvierina-
ceus TAKAHASHI wurde bei der Besch-
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reibeung der Poilen und Sporen aus den
Sakamizu-Schichten der Ashiya-Schich-
tengruppe veroffentlicht. Der Neuling,
Tricolporopoll. hitomaruensis n. sp., wurde
verhdltnismiBig oft gefunden. Subtri-
poropoll. consimilis TAKAHASHI wird bei
der Darstellung der Pollen und Sporen
aus der Hioki-Schichtengruppe besch-
rieben.

A) Ungefligelte Konifcren-Pollen=20.52

1. fnaperturopoll. pseudodubius T AKA-
HASHI o 2004
2. Inaperturopoll. lacrigatus TAKAHA-
SIL ..o, . 0.5%

B) Dreieck -und Vnele;kpollen_B 524
3. ? Triporopoli. festatus TAKAHASHI
(Betulaceae) ................ 0.5g
4. ? Triporopoll. kasuyaensis TAKAHA-
sht (cf. Betulaceae) . 0.522
5. Subtriporopoll. kyushuensis TAKAHA-

sttt (Carva ?).................. 325
6. Subtriporopoll. consimilis T AK AHASII
.............................. 0.524
7. Alnipotl.  eminens (T AarKanasHi)
..13. 522
8. Ulmipoll. grandis T AKAHASII
(Ulmaceae) . ................... lgg
9. Polyporopoll. wundulosus WoLrw
(Ulmus w. Zelkora) .......... 4.5

C) Tricolpaten-Pollen

30‘1

2 3 4
Abb. 2

D)

)
G)

H)

10.

Nryosht TAKAHASHT

Tricolpopoll. ditis T AKAHASHI (Cu

puliferae). . .. ceieeaa.. 2.528
Trnalpopoll_ zulﬂar:s [‘u\ AHASHI
(Cupuliferae) ................ 0.52
Tricolpopoll. meinohamensis T AKA-
HAsHE  meinohamensis T AKANASHI
................................ leg
Tricolpopoll. meinohamensis TAKA-
HASHI 7otundus TArAHAsHL .. 2628

Tricolpopoll. microreticulatus TAKA-

Hasn (Salix, Platanus u.a) .... 19
Tricolpopoll. striatellus TAKAHASIHI
.............................. 0.525

Monocolpaten-Pollen

16.

? Monocolpopoll. kyushuensis I Ak A-
Hasuil (Palmae, Ginkgoinae).. 0. 595

Tricolporaten-Pollen

17.

18.

Tricolporopoll. incertus TAKAHASHL
Tricolporopoll. castaneoides TAKA-
Hast (Castanea-Form) ... ... 0.524
Tricolporopoll. microrveticulatus
TuossoN & PrLUG. .. ... ... 0.524
Tricolporopoll. nagatoensis Taxkana-
L 1 P 224
Trivolporopoll. hitomaruensis "I' AK A-
HASHI .« 82
Periporopoll. asicticus TAKAINASHI

. 2.524

Periporopoll. porwlosus T awanasmi
(Persicarie v.a).............. 6.59

Sporen=23%

20
% lI]I-_-.-
-_- [ Ty oW 2223 2‘

6§67 809 10,12 4514 4 IOI.' 8 |9202|

Pollendiagramm der Hitomaru-Schichten.

(Nummer 1 28 siche oben Tabelle im Text)
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24. ? Cicatricosispor. sp. ........ 0.525
25. Microreticulatispor. pusillus (T AKA-

BasHt) ......cviiieino..... 0.598
26. ? Microreticulatispor. sp....... 0.5%
27. Tuberculatispor. parvierinaceus T A-
KAHASHI .....iiuvninene ... 198
28. Tuberculatispor.sp. .......... 0.525

Pollenstratigraphisch gehort die Sase-
bo- und Ashiva-Schichtengruppe zum
Sasebo-Pollenbild. Deshalb bestehen fir
die Hitomaru-Schichten die beiden Mog-
lichkeiten, dal man sie mit einem Teil
der Ashiva- und Sasebo-Schichtengruppe
vergleichen kann. Eine bestimmte Stel-
lung zu dieser Frage kann der Verfasser
jetzt aber noch nicht einnehmen.

Beschreibung der neuen Sporomorphae

Oberabteilung : Sporites
H. PoTtoxnit, 1893

Abteilung: Triletes (REINSCH)
IBRAHIM, 1933

Formgattung : Cicatricosisporites
R. Potoxit & GELLETICH, 1933

? Cicatricosisporites sp.

Taf. 18, Fig. 1.

Diese Art, die ungeniigend erhalten
ist, ist sehr grof, ihre Exine canaliculat.
Diese Muri verlaufen 4: parallel und
kreuzen sich = unter spitzem Winkel
Y-Marke ?.

Die vorliegende Spezies ist der mit-
teleuropiiischen alttertiiiren Art, Cicatri-
cosispor. dorogensis R. Por. & GELL.
(Tuomsox & PrrLucg, 1953, Taf. 1, Fig.
1-12:. dhnlich. F. THIERGART (1940, Taf.
6, Fig. 1. Taf. 7. Fig. 25; Taf. 8, Fig.
1. 2, 5. 6. 9, hat dieselben Formen als
Mohria-Typ abgebildet. Morphologisch
dhnliche Kkretazeische Formen. Cicatri-
cosispor. hallei DELCOURT & SPRUMONT
und Cicatricosispor. sewardi DELCOURT &

SPRUMONT, haben DELCOURT und SPRU-
MONT (1955, S. 17, Taf. 1, Fig. E1, Abb.
1: S. 19, Abb. 2) aus der unteren Kreide
von Hainaut, Belgien beschrieben.

N.A. BoLkHOVITINA (1961) hat einige
dhnliche Arten unter dem Gattungsnamen
Pelletieria beschrieben : Pelletieria medio-
striata BOLKIIOVITINA (S. 66, Taf. 19, Fig.
3a, b; Taf. 21. Fig. la-c). Pelletieria terse
(KARA-MuRrsA) BOLKHOVITINA (S. 66-67,
Taf. 19, FFig. da-e; Taf. 21, Fig. da-d;
Taf. 22, Fig. la-s): Pelletieria mutabila
(BoLKHOVITINA) (S. 67, Taf. 19, Fig. 15);
Pelletievia clara (BOLKHOVITINAY (S. 67-
68, Taf. 19, Fig. 6a, b): Pelletieria vol-
gensis BOLKHOVITINA (S. 19, Fig. 7a, b);
Pelletieria minutaestriata BOLKHOVITINA
(S. 68, Taf. 20, Fig. la-f: Taf. 21, Fig.
3a-d); Pelletieria minor (BOLKHOVITINA)
(S. 68, Taf. 19, Fig. 8 Taf. 21, Fig. 3a-
d); Pelletieria pacifica BOLKHOVITINA (S.
69, Taf. 22, Fig. 2a-g; Taf. 22, Fig. 2a-
d).

Formgatiung : Microreticulatisporites
(KNOX) PoTONIE & KRrREMP, 1955

? Microveticulatisporites sp.
Taf. 18. Fig. 2.

Die vorliegende Art ist 325 u« groB.
Aquatorkontur kreisformig. Y-Marke
nicht erkennbar. Muri treten etwas an
der Oberfliche hervor. Netz vieleckig
oder lang. Sic ist der westjapanischen
miozinen Spezies, Reticulatispor. sasebo-
ensis TAKANASHI (1961, S. 282-283, Taf.
15, Fig. 1-3). sehr idhnlich. Bei der er-
steren kann man ecine Y-Marke nicht
erkennen. Auch Kann die erstere nach
der Form des Netzes von der letzteren
unterschieden werden.
| lgie botanische Zugehorigkeit ist frag-
ich.

Oberabteilung : Pollenites
R. Poroxit, 1931
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Abteilung : Longaxones PFLUG 1953

Formgattung : Tricolporopolienites
TuomsoN & PFLUG, 1953

Tricolporopollenites hitomaruensis
n. sp.
Taf. 18, Fig. 19-23.

Diagnose —Ca. 27-30 2 groB. Figura
breit-ellipsoidisch bis kugelig. Breiten-
lingenindex 0.74 bis 1. Polkappenkontur
halbkugelig bis unterhalbkugelig. Drei
Colpen konvergieren polwarts. Cavernae
reichen fast von Pol zu Pol. sie sind
verhdltnismabBig tief. Der Hauptporus
ist verhiltnismiBig klein und rundlich.
Der Porus greift seitlich etwas tiber die
Caverna hinaus. [Exine sehr dinn, cha-
grenat.

Holotypus:—Ca. 27 groB; Taf.
18, Fig. 23; Prdparat GK-V 1576.

Locus typicus:—Untere Hitomaru-

Schichten, Ura, Yuya-Machi, Provinz
Yamaguchi.
Stratigraphisches Verhal

t e n :—Diese neue Spezies wurde bisher
nur im Schieferton der Hitomaru-Schich-
ten gefunden. Die Pollengruppe gehort
zum Sasebo-Pollenbild.
Beziehungen:— Die betreffende
neue Spezies ist den anderen japanischen
tertiaren Arten. Tricolporopoll. incertus
TAKAHASHI (1961, S. 322-323, Taf. 21,
Fig. 50-32), Tricolporopoll. microporifer
TaxkanasHl (1961, S. 323-324, Taf. 24,
Fig. 57-58) und Tricolporopoll. asperatus
TAkAHASHI (1961, S. 324, Taf. 25, Fig.
1-3). #dhnlich. Die erstere kann nach
GréBe und Form der Poren von den drei
letzteren unterschieden werden. Die
erstere ist auch der miozdnen Art aus den
Ainoura-Schichten (Sasebo-Kohlenfeld),
Tricolporopoll. yoshinouraensis TAKAHA-
sHI (1961. S. 324-325, Taf. 25, Fig. 4),

sehr dhnlich. Die letztere ist kleiner als
die erstere.

Die botanische Zugehorigkeit ist frag-
lich.
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Erklirung zu Tafel 18

(ca. 832 fach vergr.)

Fig. 1. ? Cicatricesispor. sp. Priparat GK-V 157s.

Fig. 2. ? Microreticulatispor. sp. Priiparat GK-V 1576.

Fig. 3. Tuberculatispor. sp. Praparat GK-V 1576.

Fig. 4. Tuberculatpor. parvierinaceus TAKAHASH] Priparat GK-V 1
Fig. 5. ? Monocolpopoll. kyushuensis TakAanasul Priiparat GK-V 15
Fig. 6. [Inaperturopoll. psendodubius T Ak anasm Priparat GK-V 157'
Fig. 7. Anipoll. eminens (Takanasut) Priparat GK-V 1576.

Fig. 8-10. Ubmipoll. undulosus WoLFF
Fig. 8: Praparat GK-V 1575: Fig. 9: Pripart GK-V 1576; Fig. 10: Priparat GK-V 1577.
Fig. 11. Subtriporopoll. consimilis Takanwasnt Priaparat GK-V 1576,
Fig. 12. Polyporopoll. grandis T aKauasui Priparat GK-V 1575.
Fig. 13. Tricolpopoll. microveticulatus T Ak AllASHI Priiparat GK-V 1576.
Fig. 14. Tricolpopoll. vulgaris T Ak aHasH1 Priiparat GK-V 1575,
Fig. 15-18. Tricolpopoll. meinohamensis T ax AnasHi rotundus T AK AHASHI
Fig. 15, 16: Priiparat GK-V 1576: Fig. 17: Praparat GK-V 1575. Fig. 18: Praparat GK-V
1577.
Fig. 19-23. Tricolporopoll. hitomaruensis n. sp.
Fig. 19, 21, 23: Priparat GK-V 1576; Fig. 20, 22: Priparat GK-V 1575; Fig. 23: Holotypus.
Fig. 24-26. Periporopoll. porulosus T Aakatiasmi
Fig. 24: Priparat GK-V 1575: Fig. 25, 26: Priparat GK-V 1576.
Fig. 27. Periporopoll. asiatics T ak anasus Priparat GK-V 1576.
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DPollenformen in der Yuya-wan Gegend

TAKAHASHI :




457, Pollenformen wn der Yuya-wan Gegend 127

book Company. New York and lLondon. Irtysh basin and of the northern Aral
Zaxkrinskala, E.D. (1957) . Stratigraphic basin. (in catalog of fossil spores and
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shall call a Special Meeting at the written request of more than one-third of
the members. The request shall be granted only if the written statement fully
explains the reasons for assembly and items for discussion.

Article 19. Members unable to attend the General Meeting may give an atten&ing member
a written statement signed by himself trusting the bearer with the decision
of business matters. Only one attending member may represent one absentee.

Article 20. The decison of the General Meeting shall be by majority vote. When the
number of votes is equal, the President shall cast the deciding vote.

Article 21. The President and Councillors shall compose the Council. The dicision of the
General Meeting concerning administration shall be considered and implemented
by the Council.

Article 22. The Executive Council shall carry out the decisions of the Council.

Article 23. The fiscal year of the Society shall begin on the first of January each year and
end on the thirtyfirst of December of the same year.

Article 24. The amendments to the Constitution of the Society shall be decided at the
General Meeting and must be approved by more than two-thirds of those mem-
bers who are in attendance.

Addendum 1) Voting in the Council shall be by unsigned ballot. (1962, Jan. 20)
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2.

6.

CONSTITUTION
of the
PALAEONTOLOGICAL SOCIETY OF JAPAN

The Society shall be known as the Palaeontological Society of Japan.
The object of the Society is to promote the study and popularization of palacon-
tology and related scicnces.
The Society, to execute Article 2. shall undertake the following business:

1. Issue the Society journal and other publications.

2. Hold or sponsor scientific lebtures and meetings.

3. Popularize the science by field trips, scientific lectures and other projects.

4. Aid and encourage research work; award outstanding contributions to

the Society: carry out the objectives stated in Article 2.

To attain the object of the Socie:y, the Society may, by decision of the General
Meeting, establish within it research committees.
The society shall be composed of members who are active or interested in
palacontology or related sciences.
The members shol be known as Regular Members. Fellows. Patron and Honorary
Mecmbers.
Persons desiring membership in the Society are requested to fill out the neces-
sary application forms and receive the approval of the Council.
Fellows are persons who have held Regular Membership in the Society for more
that ten years. have contributed to the science of palaeontology, have been
nominated by five Fellows and approved by the Council.
Patrons are organizations supporting Article 2 and recommended by the Council.
Honorary Members are persons of distinguished achievement in palaeontology.
They shall be recommended by the Council and approved by the General Meeting.
The members of the Society shall be obliged to pay the annual dues stated in
Article 12. Members shall enjoy the privilege of receiving the Society journal
and participating in the activities stated under Article 3.
The rates for annual dues shall be decided by the General Meeting. Rates for
annual dues are: Regular Members, Yen 800: Fellows, Yen 1300; and Foreign
Members, $ 5.00, for which they will receive special publications in addition to
the Society journal; Patrons are organizalions donating more than Yen 10,000
annually : Honorary Members are free from obligations.
The budget of the Society shall be {rom membership dues, donations and be-
stowals.
The Society. by decision of the Council, may expel from membership persons
who have failed to pay the annua! dues or those who have disgraced the Society.
‘The officers of the Socicty shall be compose | of one President and fifteen Coun-
cillors, among whom several shall be Executive Councillors. The term of office
is two vears and they may be eligible for re-election without limitation. The
President may appoint several persons who shall be Secretaries and Assistant
Secretaries. An Executive Council shall be nominated and approved by the
Council. Councillors shall be elected from Fellows by vote of returned mail
unsigned ballot.
‘The President shall be a Fellow nominated and approved by the Council. The
President shall represent the Society and supervise the business affairs. The
President may appoint a Vice-President when he is unable to perform his duties.
The Society may have the honarary President. The honorary President shall be
recommended by the council and approved by the General Meeting. The honor-
ary President may participate in the Council.
The Society shall hold regularly one General Meeting a year. The President
shall be Chairman and preside over the administrative affairs. The program
for the General Meeting shall be decided by the Council. The President may
call a special mecting when he deems it necessary. The General Meeting re-
quires the attendance of more than one-tenth of the members. The President
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