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312. MESOSCHUBERTELLA, A NEW PERMIAN FUSULINID
GENUS FROM JAPAN*

MOSABURO KANUMA

Department of Gaology, Tokyo Gakugei University

and

SUMIO SAKAGAMI

Department of Geology. Hokkaido Gakugei University.

BARD " HREHERDOEE, Mesochubertella
shimadaniensis Kanunma Jzgf Schubertella? thompsoni Saxkacaml ZHEBFLAER. —o”#

TR LCEBLARTA0EYTHD EELLDT. ZDOET Mesoschubertella ¥ &4, L.

senihi GRIEE) Lc#hiEH Schubertella ?
Nl Gt

W T4, KB Eoschubertella Fri) Schubertella <\ ~5A, o wall DEE@ELRDPTC 5, F
& Mesoschubertella [3HFf: Schubertellinae (PR X5~ F § D¢ Schubertellinge > wall DRHED
HEALRENY Fusulininae D ZR P2, 1. Coraxt ARED AR Uiz Neofusulinella
praecursor var. pusilla (3726 & Mesoschubsriella B2 ANG L XELDTHA 5,

Schubertella ? shimadaniensis repor-
ted by Kanuaa, from Shimadani, Hachi-
man-ché, Gifu Prefecture, Mino massif,
and Schubertella ? thom psoni recored by
Sakacamr in the limestone pebbles of
the Tamanouchi limestone conglomerate
from Hinode-mura, Nishitama-gun, To-
kyo-to, Kwant6 massif, are two species
which differ from the true Schubertella
in their spirothecal structure. A restudy
of the internal structures of these two
species have led the writers to the
conclusion that for them a new genus
must be established because they cannot
be referred to Schubertella, even if it
were possible to extend the limits of
that genus.

In describing the subgenus KEoschi-
bertella Tuomeson (1937) pointed out
that it is distinguished from Schubertella

* Read June 20. 1956;
1956.

received Sept. 10,
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by the spirothecal structure, namely,
the spirotheca of Schubertella is compo-
sed of a tectum and a lighter inner
layer “ diaphanotheca” and that of
Eoschubertella of a tectum and upper
and lower tectoria: diaphanotheca
typically very thin and cannot be
recognized in most sections. Later,
Duxsar and Skinner (1937) proposed to
raise the subgenus to generic rank.

Since, the spirothecal structure of
the present specimens is composed of a
tectum, a diaphanotheca and a lower
tectorium, it becomes necessary to esta-
blish a new genus, and here we propose
the name Mesoschubertella with M.
thompsoni Saxacami, n. sp. as the type
species.

leofusulinella praecursor var. pusilla
described and illustrated by Corax:
(1924) from China may be refera-
ble to Mesoschubertella. In China,
Neofusulinella praecursor var. pusilla
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occurs in association with Fusulina
chamchitensis CorLani which seems to
include some specimens of Pseudofusu-
lina vulgaris (ScuerLrwiex), therefore
its geological age may correspond to
the middle to upper Wolfcampian in
recent sense. Neofusulinella praecursor
Deprat (1913) which was first described
from the Moscovian of Cammon (l.aos)
and subsequently from Ban-Tac, San-Xa
and so forth by Corani (1924) belongs
to the genus Fusulinella, as already
pointed out by Tuompson (1934).

In the Mino massif, Mesoschubertella
shimadaniensis Kaxuma, n. sp. occurs in
association with Staffella sp., Minoja-
panella elongata Frijinmoro and Kaxuna,
Psendofusulina vulgaris var. fusiformis
(SeneLrwien) and Pseudofisulina sp. and
in the Kwantdé massif, Mesoschubertella
thompsoni Saxkacan, n. sp. occurs in
association with Nankinella sp.. Slaf-
fella mélleri Ozawa. Psendostaffella ?
tamanouchiensis Saxacanmi, Pseudofusu-
lina wvulgaris (Scueinwien), Pse:do-
fusnlina vwlgaris var. globosa (Scuer-
rwiex) and Psendofus:lina sp. From
their faunal assemblages, the geological
range of the present new genus may be
from the middle to the upper Wolfcamp-
ian.

Mesoschuberiella apparently is closely
related to Foschubeitella, a genus which
has the spirotheca composed of a tectum
and thin upper and lower tectoria.
Mesoschubertella has the spirotheca
composed of a tectum, a diaphanotheca
and z lower tectorium and the spirotheca
of Schubertella is composed of a tectum
and lower clear layer or a single layer.
The evolutional trend of the subfamily
Schubertellinae somewhat resembles
that of the Fusulininae as shown in the
text figure.

The writers wish to express their
thanks to Prof. Haruyoshi Fujimoro of

——

d

Text figure.

Comparison of the evolution of
the spirotheca of Schubertellinae and
Fusulininae.

M.—AMillerella.

a-d.— Schubertellinae.
Mesoschubertella; c. d, Schubertella.

a, FEoschubertella; b,

A-D.—Fusulininae. A, Profusulinella; B,
Fusulinella and typical Fusulina; C,
Fusulina cylindrica; D, Gallowaiinella.

the Geological and Mineralogical Insti-
tute, Tokyo University of Education, for
his kind guidance and kind loan of the
necessary literatures.

Mesoschubertella Kaxunma and
Sakacami, n. gen.

Type species : — Mesoschiberlella
thompsoni Saxkacami, n. sp.

Diagnosis :—Shell minute, inflated to
elongate fusiform, having slightly con-
cave or somewhat convex lateral slopes.
Mature specimens measure 1 to 2 mm in
length and less than 1 mm in width, and
consist of four to five volutions. The
form ratios are 1: 14 to 1: 25  The
first two to three volutions are coiled
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at a large angle to the axis of the
outer volutions. The spirotheca is
composed of a tectum, a diaphanotheca
and a lower tectorium. Septa are
numerous and unfluted. The tunnel is
singular. Chomata are developed and
asymmetrical.

Remarks :—Mesoschubertella resem-
bles Foschubertella and Schubertella in
its shape and size. However, it can be
distinguished from those genera by the
spirothecal structure, as already men-
tioned.

The genus Neofusulinella which was
proposed by Derrat (1912), is considered
by Tuosmrsox (1948) to include such
forms as N. occidentalis Tuompsox and
WueeLer, N montis Tuomrson and
WuerLer, N, lantenoisi Deprar and
Fusulinella iloi Ozawa. However, in a
later paper, Tuosrson (1951) stated that
the first two mentioned species should
be referred to the new genus Pseudo-
fusulinella. In the same paper, he
stated with regard to * Neofusulinella
(Yangchienia) idtor (Ozawa)”  that
“Professor R. Torivama is now restu-
ding this form (M. ftoi) at Wisconsin
and finds that it is referable to Fusu-
linella MovLer and is associated with a
typical Middle Pennsylvanian (Moscovi-
an) fauna.”. Accordingly, N. lantenoisi
is the only species referable to the genus
Neofusulinella. Coraxt (1924) described
one form from the * Uralian” of China
as N. praecursor var. pusilla Coraxi,
which occurs in association with Fusz-
lina chamchitensis CoLaxi. However,
this variety is distinctly different from
Neofusulinella and seems to belong to
Mesoschuberiella.

Geological range :—From the associa-
ted fusulinid species, the geological age
of tte type species and of a newly
described species is from the middle to
upper Wolfcampian.

Mesoschubertella thompsoni
Sakacami, n. Sp.
Pl. 9, Figs. 1—10.

Shell minute and bulged fusiform.
The lateral slopes are slightly convex.
The first one to two volutions are coiled
at a large angle to the axis of the outer
volutions. The length and width in the
fifth volution measure about 1 mm and
0.7 to 0.9 mm, respectively, with a form
ratio of 1: 1.2 to 1: 15.

Proloculus is minute. Its average
outside diameter is about 0.05mm for
eight specimens. Septa are numerous
and are slightly fluted. Spirotheca
relatively thick, and composed of a
tectum, a diaphanotheca and a lower
tectorium.

The tunnel is low and narrow, its
height being about one-third that of the
chamber. The tunnel angle varies from
20° to 29° in the fourth volution. The
chomata is developed and asymmetrical.

Remarks :—The present new species
resembles Neofusulinella praecursor var,
pusilla Corani, which was reported
from China and may be referable to the
genus Mesoschubertella. However, the
present species can be distinguished
from N. praecursor var. pusilla by the
larger shell, thicker spirotheca and more
distinct chomata. This new species is
named in honour of Dr. M.L. Tuoapson.

Geological age and occurrence :—The
present new species occurs in association
with Nankinella sp., Staffella molleri
Ozawa, Psendostaffella ? tamanouchien-
sis Saxacami, Pseudofusulina vulgaris
(Scusrrwien), Psewdofusulina vulgaris
var. globosa (Scuirrwiex) and Pseudo-
fusulina sp. in a limestone pebble of
the Tamanouchi limestone conglomerate
in the Yagooki Valley, Tamanouchi,
Hinode-mura, Nishitama-gun, Tokyo-to,
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Measurements of Mesoschubertella thompsoni SAKAGAMI, n. sp. (in mm).

Rate of Growth
Specimen L w R P n : ‘
1 o2 | 3 4 5 6
2521-C 0.79 0.06 011 | 0.19 | 0.3+ | 0.53 { 0.7
2525-E 1.02 0.70- 1.5 0.05 0.11 0.20 0.35 0.59 0.70
2525-F 0.92 0.05 | 0.14 | 0.29 | 0.46 | 0.70 | 0.92
2526-1 0.95 0.78 1.2 0.05 0.10 0.19 0.32 0.53 0.78
2527-D 0.70 0.05 0.14 0.29 0.46 0.70
2611-A 1.00 0.75 1.3 0.05 - 0.09 0.17 0.29 0.49 0.75
2611-B 0.62 1 0.03 0.17 0.19 0.32 0.49 0.62
2611-C 0.95 0.05 012 | 0.19 | 0.35 | 0.56 | 0.84 | 0.95
Thickness of Spirotheca Septal count Tunnel angle
Specimen -

1 2 3 ) 5 2 | 3| 4] 5 | 2 3 4
2521-C .009 . 021 . 025 .038 | .03% 14§ 15
2525-E | .009 | .025| .031| .05l .030 ! 5 | 18 29
2325-F 013 .025) .028) .025, .025 7,16 | 18 22
2526-1 017 .025 . 082 .026 , .040 ! 24 23
2527-D 017 | .024 ) .021 . 024
2611-A .006 | .009| .021| .042| .038 18 | 20 20
2611-B . 009 L0138 .034 .034 .034
2611-C .009 | .013| .030( .03t .042 7 13 17 20

Japan. Its geological age may corre- and 0.64 to 0.82 mm. respectively, with

spond to the upper Wolfcampian.

Repository .—All of the specimens
treated in this paper are preserved in
the collection of the Department of

Geology,

Hakodate

school.

Hokkaidd

Gakugei University. Reg. No. 2611-A

(Holotype),

2521-C,

2525-F,

2525-F,

2525-G, 2526-1, 2527-D, 2611-B, 2611-C

(Paratypes).

Mesoschubertella shimadanicnsis
Kaxuma, n. sp.
Pl 9. Figs. 11—19.
Shell minute and typical to elongate

fusiform with slightly convex lateral
slopes and narrowly rounded poles. The
first one to two volutions are coiled at
a large angle to the axis of the outer
volutions. The length and width in the
fifth volution measure 1.26 to 1.53 mm

a form ratio of 1: 14 to 1: 2.1

Proloculus is minute. Its average
outside diameter is about 0.05 mm for
eight specimens. Septa are numerous
and slightly fluted. The spirotheca of
endothyroid juvenarium is thin, but
that of outer volutions is relatively
thick. The spirotheca is irregular later-
ally and the septal furrow is deep. It
is composed of a tectum, a diaphano-
theca and a lower tectorium.

The tunnel is narrow and its height
is about one half that of the chamber.
The chomata is developed and asym-
metrical.

Remarks :—The present new species
can be distinguished from Mesoschuber-
tella thompsoni Saxacaz, n. sp. by the
rugose spirotheca, larger form ratio and
more narrowly rounded poles.
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Measurements of Mesoschubertella shimadaniensis KANUMA, n. sp. (in mm).
Rate of Growth
Specimen L w R r Com |
‘ 1 2 3 4 | 5 6
23912-A 0.57 0.05 0.10 0.19 0.31 0.43 0.57
23916-A 0.88 0.69 1.3 0.06 0.10 0.19 0.35 0.56 0.69 }
23916-B 0.92 0.06 0.11 0.20 0.29 0.45 0.7 ‘ 0.92
23916-C 0.80 0.05 0.10 0.19 0.29 0.45 0.68 ' 0.80
23917-A 1.23 0.87 ‘ 1.4 0.01 0.14 0.24 0.38 0.60 0.87
23218-A 1.32 ‘ 0.74 + 1.8 0.06 0.03 0.16 0.24 0.49 0.59 0.74
23918-B 1.26 0.71 1.8 0.05 0.08 0.14 0.28 0.45 0.71
23918-C 1.26 ‘ 0.83 1.5 0.05 0.09 0.21 0.35 0.56 0.83
Thickness: of Spirotheca Septal count I Tunnel angle

Specimen --

1 2 3 4 5 6 | 3 4 5 j 3 | 4 5
23912-A | .006 | .017 | .028 | .028| .028 ‘ '
23916-A .006 | .017 ) .028 .034| .028 28 21
23916-B 006 | .017 | .025 028 .022 .017 9 13 15
23916-C 006 | .017 | .017 | .022 .028 .017 9 11 16
23917-A L0061 017 | .020| .034 | .034 ‘ 12 24 } 27
23918-A .006 ) .011 017 | .025| .028 .034 \ 20 23 35
23918-B .006 011 017 .021 . 022 | 29 39 |
23918-C L0031 017 .022| .028 | .023 26 ?

Geological age and occurrence :—The Oriznt: Indochine Service Géol., Mém.. Vol.

present species occurs in association
with Slaffella sp., Minojapanella elon-
gata Funmoro and Kanuma, Pseudo-
fusulina vulgaris var. fusiformis (ScugL-
Lwiex) and Pseudofusulina sp. in the
limestone of Shimadani, Hachiman-cho,
Gifu Prefecture. The geological age
may correspond to the upper Wolfcam-
pian.

Repository :—All of the specimens
treated in this paper are preserved in
the collection of the Department of
Geology, Koganei School, Tokyo Gaku-
gei University. Reg. No. 23918-A (Holo-
type). 23912-A. 23916-A, 23916-13, 23916~
C, 23917-4, 23918-B, 23918-C (Paratypes).
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Explanation of Plate 8.

Figs. 1-10. Mesoschubertella thompsoni SAKAGAMI, n. sp.

Figs. 1, 3,'10. Cross sections of paratypes. x30. Reg. no. 2521-C, 2525-F, 2611-C, respectively.

Figs. 2, 5. Axial sections of paratypes, x30. Reg. no. 2525-E, 2526-1, respectively.

Fig. 4. Tangential section. x30. Reg. no. 2525-G.

Fig. 6. Axial section of holotype, x30. Reg. no. 2611-A.

Fig. 7. Enlarged part of the holotype, showing the structure of the spirotheca, x100.

Figs. 8, 9. Centered oblique sections of paratypes, x30. Reg. no. 2527-D, 2611-B, respectively.
Figs. 11-19. Mesoschubertella shimadaniensis KaANUMA, n. sp.

Figs. 11. 13. 14 Cross sections of paratypes. x30. Reg. no. 23912-A, 23916-B, 23916-C, respec-

tively.

Figs. 12, 15, 18, 19. Axial sections of paratypes, x30. Reg. no. 23916-A, 23917-A, 23918-B,
23918-C, respectively.

Fig. 16. Axial section of holotype, x30. Reg. no. 23918-A.

Fig. 17. Enlarged part of the holotype, showing the structure of the spirotheca, x 100.
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313. NEW SPECIES OF SIPHONODENDRON FROM JAPAN*

MASAO MINATO and MAKOTO KATO

Department of Geology and Mineralogy. Faculty of Science. Hokkaido University.

IV Siphonodendron FHD 2 G WHEMENRADBXFEO_BR. HUMUEOIEKE
B IU. RRARLHEANARGS O TS=8RERIUSHOSEEEME 0 bR, &5 Bl
B XD THRIEI N IBEIZOG-CRB L, IiLd Siphonodendron 1B+ 2 i€, HEkhE
ORBERLVMEINTVDHEDIGECHEELHT S, HBEDL DT S nakazawai, D DI

(X S. japonicum, e 2 EBEEXHLCEHE TS,

B OEdf-mE WK

The present short note offers a
deScription of two corals which were
found by K. Naxazawa, T. Swixi, and
Y. Nocawmi, Geological Institute of Kyo-
to University, in the limestone pebbles
of conglomerates in different horizons.
One of the corals was derived from a
conglomerate, a member of the Permian
Maizuru group, (Loc. A in the annexed
map). while the other form from a
conglomerate, a member of the Lower
Triassic Miharaiyama group (Loc. B).
Both conglomerates develop in the
region of the so-called Maizuru tectonic
zone, extending obliquely from northern
Kyoto to Okayama prefecture.

Both of these two corals now under
consideration belong to the genus
Siphonodendron and show more simila-
rity to the known species from the
Carboniferous of China than to any
other species. These Japanese forms
are specifically distinct from all species
hitherto described.

It is not certain at the present
moment, where the source rocks yielding
such corals develop. however, the origi-

* Read June 20, 1956; reczived June 30, 1956,
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nal rocks may be Carboniferous in age,
but not the Permian.

Before presenting the description,
the writers would like to express their
cordial thanks to Messers. K. Naxkaza-
wa, T. Smixky, and Y. Nocasmr for their
courtesy in submitting their specimens
for study.

Description of Species

Family Lithostrotiontidae Grasav, 1927
Genus Siphonodendron M'Covy, 1849
Siphonodendron japonicum. sp. nov.

Pl. 9, Figs. 7—10.

Corallum compound. fasciculate and
phaceloid. Corallites cylindrical, round
in cross section, the calicular diameter
reaching 7 to 8 mm in cross section in
their full grown stages. Corallites are
quite close to each other, the interspace
being not more than 3mm. Major septa
well developed, numbering as many as
24, 25? nearly straight, extending to the
central area, but most of them do not
directly unite with the columella. Wall
rather thin. Minor septa wholly absent.
Columella thin, usually firmly united
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with the cardinal and counter septum.
Dissepiments are concentrically arran-
ged in two or three ? rows.

In the logitudinal section, the tabulae
are inclined very steeply toward the
columella, counting 3 in a distance of
2mm. The dissepimental vesicles are
unequal in size, arranging in at least

two rows, with convex sides faced
inward.
Remarks .—The present form resem-

bles Lithostrotion (Siphonodendron)
irregulare var. jungtungense described
by Yo from the Lower Carboniferous of
China in respect to size, septal number,
and in near absence of the minor
septa. However, the former is easily
separable from the latter in the diffe-
rent nature of the tabulae and of dis-
sepiments.

From the size, septal number and the
nature of columella and tabulae, the
Japanese form shows somewhat simila-
rity to Lithostrotion (Siphonodendron)
petalaxoidea of Yi, but the latter
possesses definite minor septa.

Lithostrotion (Siphonodendron) yao-
lingense Cnu described by Cnu from the
Middle Carboniferous of China is also
somewhat allied to the present form in
respect to size of the corallites, and
septal number, but the Chinese form has
minor septa, although they are much
reduced in length in some corallites.

Further, the tabulae of the Chinese
form show much more complicated
structure than the Japanese one.

Locality .—Niikuradani, near Itohara,
Minamitani village, Yabu-gun, Hyogo
Prefecture, Japan.

Collector :—K. Naxazawa and 7T.
Suixr

Reg. no. :—12443 (i—viii).

Note :—The present material was
obtained from pebble of a conglomerate,
a member of the Lower Triassic Miha-

raiyama group.

The pebbles containing this fossil
are silicified black shale, 5x4x1.5cm in
size. Other pebbles found together with
this pebble which contained the fossil
are porpyhrite, chert and so on.

Siphonodendion nakazawai, sp. nov.
PlL. 9. Figs. 1—6.

Corallum  compound, fasciculate.
Corallites round in cross section, rather
irregularly spaced with each other,
sometimes closely in contact, but rarely
separated by a space as great as 6 mm,
calicular diameter 7 to 8mm in the
mature stage, major septa well develo-
ped, numbering as many as 26, very
thick near the wall, becoming gradually
thin and flexious towards the axial part,
most of them reaching the columella:
minor septa alternating with the major
ones are very short, confinding only in
the dissepimentarium: wall moderate
in thickness; columella distinct, thicken-
ed fusiform in cross section; observed
to be usually united with the counter
and cardinal septum: dissepimentarium
rather narrow, where dissepiments are
arranged in two or three rows.

In the longitudinal section, 6 tabulae
are contained in a space of 5mm.
steeply ascending towards the columella
in the central portion, bending down-
wards at the margin: dissepimental
vesicles unequal in size, arranged usually
in two rows, but rarely three rows, with
their convex sides faced upwards and
inwards.

Remarks:—The present specimens
are quite unique in having very short
minor septa and steeply ascending
tabulae in the central portion. Also
the septal number twenty-six is quite
constant throughout all corallites in
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the mature stage.

From the size and number of septa
the present specimens now in concern
are somewhat allied with Lithostrotion
(Siphonodendron) curvatum Yu descri-
bed and figured by Yu from the Lower
Carboniferous of Kueichow, the latter
of which has also quite steeply a2scending
tabulae in the central portion, but pro-
vides dissepimental vesicles arranged
in only one row.

Lithostrotion (Siphonodendron) irre-
gulare var. junglungense YU has tabu-
lae quite similar to those of the
Japanese form now in concern, which
are steeply ascending towards the
columelin. However, the Chinese form
has less numerous major septa and
almost wholly lacks the minor septa:
besides this, the former possess disse-
pimentarium with dissepiments arranged
in only one row.

Also  Siphonodendron  yaolingense
described by Cuu shows some affinity
to the Japamnese form in having very
steeply ascending tabulae and dissepi-
ments arranged in two or three rows,
but the former has less numerous septa.

Lastly, Lithostrotion ramosus Roma-
Nowsky figured by Yase and Havasaxa
from South China may be closely related
to Lithostrotion (Siphonodendron) cur-
vatrem, except for the septal number

and the strength of the columella: the
former also resembles the Japanese
specimens, but the Chinese form bears
dissepiments almost equal in size.

Locality :—Tadewara, Oe-machi, Ka-
sa-Gun, Kyoto Prefecture.

The present material was found in
the water worn pebble of the conglo-
merate, a member of the Permian
Maizuru group.

Coll. :—K. Nakazawa and Y. NoGgani.

Reg. no. . —12442 (i—iii).
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Figs. 1—6: Siphondendron nakazawai MinaTO et KaTO.

Fig. 1. Cross szction, x2. Reg. No. 12442,

Fig. 2. Cross section, x2. Reg. No. 12442-ii.

Fig. 3. Longitudinal section, x2. Reg. No. 12142-iii.

Fig. 4. Cross section, x5. (A part of Fig. 2).

Fig. 5. Cross section, x5. (A part of Fig. 1).

Fig. 6. Longitudinal section, x5. (A prat of Fig. 3).
Figs. 7—10: Siphonodendron japonicum MiNaTO et KAaToO.

Fig: 7. Cross section, x8. Reg. No. 12443-iii.

Fig. 8. Longitudinal section, slightly oblique, x3. Reg. No. 12443-vi.

Fig. 9. Cross section, x3. Reg. No. 12443-iv.

Fig.10. ILongitudinal section, x3. Reg. No. 12443-vii.
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314. NIPPONITRIGONIA AND RUTITRIGONIA IN JAPAN*

TEIICHI KOBAYASHI
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Rutitrigonia is a rostrate Trigonian
genus cosmopolitan in the Cretaceous
period. Rutitrigonia yeharai Kopayasnt,
1954, i.e. Trigonia neumayri Yrnara,
1923, non Cuorrat, 1885, is a sole repre-
sentative of the genus in Japan whose
occurrence is restricted to the Trigonian
sandstone at Yamanokami of Nagano
in the Sakawa basin, Shikoku island.

Nipponitrigonia is, as suggested by
its name, very common and extensively
distributed in Japan from Upper or (?)
Middle Jurassic to Middle Cretaceous.
It is a smooth Trigonian genus and
comprises the followings:

Nipponitrigonia sagawai (Yenara)

Nipponitrigonia naumanni (Ye-
HARA)

Nipponitrigonia kikwchiana (Yoko-
YAMA)

Nipponitrigonia convexa Kosayasui,
new species

Nipponitrigonia (?) sakamoloerisis
(Yenara)

In describing these species in the
two genera, the evolution of the Tri-

* Received Sept. 12, 1956; read at the An-
nual M:zeting of the Palasntological Society of
Japan, Feb. 9, 1957, at Tokyo.

gonians in the trends of E or efface-
ment and R or rostoration is discussed
in this paper. I am much indebted to
Prof. S. Hanzawa of the Tohoku Uni-
versity at Sendai and Prof. S. Marsu-
surta of the Kyoto University for the
facility of studying Trigonian collections
at these universities and to Mr. Masa-
hisa Amaxo, lecturer of the Kumamoto
University for assistance in preparation
of this paper.

The E Trend of Evolution in

Trigonians

Not only in Trigonians but in many
other fossils also simple smooth forms
are more diffcult to classify than deco-
rated elegant forms. In smooth Trigon-
ians the shell outline and convexity,
size, position and curvature of the umbo
and strength of carinae are most criteria
for classification. If any relic of surface
sculpture is found in the umbonal
region, it serves for an indispensable
clue to inspect the lineage. Asiafotri-
gonia is, for example, a simple, obliquely
ovate form, but v-shaped costae on the
umbo tell its derivation from the
Vaugoniinae stock. Among the majority
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of effaced forms there are some show-
ing the source of effacement. Trigonia
leana Gagms, for instance, is a member
of Steinmannella which reveals efface-
ment of rows of tubercles in various
degrees. In Steinmannella californica
-{Packarp) the process is so advanced
that only low tubercles remain (Pacarp,
1921).

As discussed elsewhere (Komayasui
and Moriy, 1955), Laevilrigonia. mostly
FEuropean Jurassic, and Eselaevilrigonia,
mostly Cretaceous of the Indo-Pacfic
province are two independent off-shoots
from the Trigoniinae stock. Between
them the developement of an antecarinal
sulcus is a common feature, but there
are many other differences.

Trigonia beesleyana Lycert, mono-
typic of Psilotrigonia, may also be a
derivative from the same stock, but it
is quite unlikely that it was derived
through Laevitrigonia. because its costel-
lae on the area developed along the D
trend at the same time with the efface-
ment of the costae on the disk. The
escutcheon is absent or undefined. The
area is separated from the disk by a
sharp marginal angulation which is
arcuate with convexity on the ventral
side. There is no antecarinal sulcus as
seen in Laevitrigonia.

Liotrigonia Cox whose monotype is
Trigonia lingonensts Dumorrtier from
British middle Lias has a well defined
area and escutcheon and the former is
bipartate. There are still concentric
markings on the disk, but the beak is
orthogyrous. According to Cox it
“geems to be descended from the
smooth Myophoriids.” Is it less probable,
its being an early off-shoot of the
Trigoniinae or Prosogyrotrigoniinae,
because the essential features of the
shell are already typical of the Trigon-
ians.

As Yeuara compared Trigonia kiku-
chiana with that species, they are simi-
lar, but in the former the area is simple
and the escutcheon undefined. In
Nipponitrigon:a typified by this species
a few but strong concentric costae and
a marginal carina are sometimes met
with near the umbo. Such a juvenile
shell is not essentially different from
Frenguelliella. Therefore it is quite
certain that it was introduced from the
Trigoniinae stock. There are no mar-
ginal carina, but exists an angulation
which is well rounded in sakamofoensis.
Though somewhat undulated, many
costae remain on the ante-mesial part
of the species.

As mentioned above, there are vari-
ous effaced Trigonians. Their morphic
difference combined with that of specio-
temporal distribution shows that they
are polyphyletic in origin.

Genus Nipponitrigonia Cox

1952. Nipponitrigonia Cox, Proc. Malacol. Soc.
London, Vol. 29, p. 53.

Diagnosis :—Shell trigonally ovate,
fairly short, moderately inequilateral;
umbo prominent. Marginal carina ob-
tuse, convex upward and rounded off in
later stages. Area smooth: escutcheon
undefined. Concentric costae frequently
present at umbo, but later smooth or
persistent only on anterior side.

Type Species :—Trigonia kikuchiana
Yokovama.

Remark :—On the basis of Trigonia
kikuchiana Cox instituted this genus and
referred Trigonia naumanni YEnara to
it. Subsequently 7. sagawai Yenara
and 7. sakamotoensts Yeuara were sug-
gested as its members by Kosavasui
(1954).

It is a remarkable fact that in Juras-
sic sugawai there are often an ante-
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carinal and a post-carinal plication in-
ternally, but none in Cretaceous forms.

Distribution .—Fastern Asia; Upper
or (?) Middle Jurassic to Middle Creta-
ceous. Cox cited ** Upper Cretaceous, Ja-
pan,” but modern stratigraphy has shown
that there is no Upper Cretaceous occur-
rence in Japan (Matsumoto et al. 1994).

Nipponitrigonia kikuchiana

(Yokovyama)

1892. Trigonia hkikuchiana Yoxoyama, Jouwr.
Coll. Sci. Imp. Univ. Tokyo. Vol 4, Pt
2. p- 363, pl. 40. figs. 4. 5a-b, 6.

1892. Trigonia rotundata Yokoyama, Ibid. p.
365. pl. 40, figs. 7-9.

1915, Trigonia kikuchiana YruArA. Sci. Rep.
Tohoku Imp. Univ. Sendai, 2d ser. Vol
2, p. 14, pl. 2, figs. 1-9.

1923, Trigonia kikuchiana YEuara, Jour Geol.
Soc. Tokyo, Vol 30.p.9,pl. 7, figs. 1-2.

1928. Trigonia kikuchiana YEeEHARA. Japan.
Jour. Geol. Geogr., Vol. 20, p. 80, pl. 9,
fig. 2, not fig. 1.

1931. Trigonia kikuchiana YenAara, Trigoniae
in Japan, p. 20. Text-fig.

1952. Nipponitrigonia kikuchiana Cox, Proc.
Mal. Soc. London, Vol. 29, p. 53.

Shell roundly subquadrate; marginal
angulation obtuse, somewhat convex
upward and crossing diagonally : umbo
relatively small, located anterior to
middle and incurved ; disk large, some-
times somewhat depressed mesially near
venter: surface smooth except a few
concentric ridges and grooved on umbo.

This is the type species of Nipponi.
trigonia. With the Miyako specimens
which are generally undeformed secon-
darily, Yenara (1915) has shown that
the outline and convexity of the shell
and the aspect of the marginal angula-
tion are fairly variable within this
species. Yokovama, when he established
this species, distinguished T rofundaia
from 7. kikuchiana, but as noted by
Yenara, its validity is doubtful, because

his materials came from the Katsura-
gawa, Ryosekiand Sakawa basins where
the Lower Cretaceous and older forma-
tions are strongly disturbed by the
Sakawa orogeny and accordingly the
secondary deformation is added to the
original variation in not a small amount.
Occurrence .—This species is widely
distributed in the Lower Cretaceous
formations in Honshu, Shikoku and
Kyushu, for example, in the Moshi
sandstone and Hiraiga calcareous sand-
stone of Miyako (Aptio-Albian), Prov.
Rikuzen, the Hoji formation of Katsura-
gawa basin, Prov. Awa, the Monobe-
gawa formation in Ryoseki and Sakawa
basin, Prov. Tosa, the Trigonian sand-
stone of Yamanokami (Lower Neo-
comian) in Southern Sakawa basin, the
Oshima series (Upper Neocomian) of
Hachirusan in Yatsushiro area. Prov.
Higo. The lower Goshonoura formation
in the Amakusa islands, Prov. Higo may
be the latest of the kikuchiana-bearing
formations the age of which is possibly
the lower Gyliakian, or Cenomanian.

Nipponitrigonia sagawai (Yenara)
Plate 10. Figures 2-11.

1926. Trigonia sagawai YEHARA. Jupan. Jour.
Geol. Geogr.. Vol 5, p. 34, pl. 3. figs.
10 and 10a.

195%. Nipponilrigonia sagawai KoBAavyasHI,
Ibid., Vol. 25. p. 77.

Quite similar to Nipponilrigonia
kikuchiana, but having short costae near
the anterior margin. Internally plicated
on one or two sides of the marginal
angulation.

The costae inclined postero-ventrally
are quite discordant with growth lines.
In a specimen (fig. 5) from the 3rd
Trigonian zone of Soma they are fairly
stout and very dense, their intervals
being almost as broad as the costae.
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They are, however, generally slender
and widely spaced in later forms from
Soma as well as. Sakawa and Kiritani
specimens. In some from the 4th and
5th zones of Soma it is seen that the
costae are stout in the umbonal area
and two or three in the juvenile stage
run across the shell from disk to area
(fig. 8). The oblique anterior costae
become in some Kiritani specimens so
weak that they emerge only under cross
light (fig. 9). Such a form is easily
mistaken for kikuchiana.

Internally, however, this species can
readily be distinguished from that spe-
cies by the usual presence of one or
two plications. The ante-carinal plica-
tion begins near the umbo, distinct in
the ventral two-thirds and terminates
at a protuberance near the margin.
The other runs along the middle of the
area as long as its half-length and the
terminal protuberance is sometimes
more prominent than that of the ante.
carinal one. In Kambaradani specimens
a few crenules are sometimes seen on
the ventral margin in front of the ante-
carinal plication (figs. 2-3).

These plications are always well re-
presented by grooves on internal moulds.
Because there is no distinct sulcus in
the juxtaposition on the shell surface, it
is certain that the shell is thickened
internally at the plications. The two
plications are generally distinct as seen
in the Sakawa and Kiritani specimens,
but in the Soma specimens the post-
carinal one is often weak and the ante-
carinal one imperceptible (fig. 7). Ex-
ternally, however, a shallow but relative-
ly broad depression is sometimes seen
in front of the marginal angulation.

It is evident that kikuchiana could
be introduced from sagawai-like form
by the loss of the anterior costae, but
sagawai may not be the true ancestor

of kikuchiana. For the internal plicae
are more developed in the later than
in the earlier forms of seagawai, while

.they are totally absent in kikuchiana.

Occurrence :—Widely distributed in
the Upper and (?) Middle Jurassic for-
mations in Japan. Inthe Soma Jurassic
in Province Iwaki, Fukushima Prefec-
ture, this species occurs in the follow-
ing zones:

1) The 3rd Trigonian zone at middle
village of Awazu, Yamagami village.

2) The 4th Trigonian zone at Sugayva,
Yamagami village.

3) The 5th Trigonian Zone at Minahara,
Kamimano village and south valley
of Tomisawa, Yawata village.

4) The 6th Trigonian zone at middle
valley of Tomisawa, Yawata village.

In Sakawa Dbasin, Province Tosa,
Kochi Prefecture, it is known at
Kambaradani in Trigonian sandstone
and at Mimikire in a shale where
Kambaradani is the type locality. It is
common in the Ushioi sandstone and
shale at Kiritani, Unohana village, Niu-
gun, Province Etchu, Toyama Prefecture.

Nipponitrigonia naumanni (YEnara)

Plate 10, Figures 12-13, Plate 11,
Figrues 1-2, (?) 3.

1921 Trigonia kikuchiana Yenara, Jour. Geol.
Soc. Tokyo, Vol. 28, pl. 5. fig. 3.

1923. Trigonia wnaumanni YEeEHARA, Japan.
Jour. Geol. Geogr., Vol. 2. p. 81. pl. 8.
figs. 1&3, (?) 2 and not pl. 9. figs. 6.

1931. Trigonia naumanni Y e ara, Trigoniae in
Japan, p. 21, 2 text-figs.

1952. Nipponitrigonia naumanni Cox,
Mal. Soc. London, Vol. 29, p. 53.

Proc.

Similar to N. kikuchiana except 14
or more concentric costae which are
arranged densely in the anterior, tend-
ing more widely spaced and disappear
in the middle and posterior parts.
Because the Katsuragawa specimen in
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fig. 1, pl. 11 best agrees with his diag-
nosis, it must be the lectotype. He
gave no mention of its exact locality in
the Katsuragawa basin, but stated in a
later paper (1925) that naumanni occurs
at Taniguchi and Sakamoto in his upper
Trigonian sandstone which belongs to
the Hoji sandstone beds.

One of his Todai specimens (figs.
3a-b, pl. 11) which he once identified
with kikuchiana (1921), is so much elon-
gated that it is a question whether its
unusual outline depends merely on the
secondary deformation. His Ninomiva
specimen (Yeunara, 1923, pl. 9. fig. 6)
was referred to sagawae: in his later
paper (1927). but disagrees with segawai
in the distinct concentric sculpture.
This looks like an Astarte.

Nutatsuto specimen (pl. 10, fig. 12) is
small and longer than Yenara's type.
Its area is relatively large. Some 5 con-
centric costae near the umbo are very
stout and do not die out before they
reach the nmarginal angulation, but
later ones are fairly obscure. Hagino
specimen (pl. 10, fig. 13) is very similar
to the preceding, but smaller. In its
umbonal area there are three or four
strong costae which are abruptly genicu-
lated on the marginal carinae, forming
an angle of 90 degrees or less. These
two forms, though agree with kikuchiana
in some features, closer to naumann;.

Occurrence =—Miyako series (Albio-
Aptian) at Taniguchi and Sakamoto in
Katsuragawa basin. Prov. Awa, Toku-
shima Pref., Hagino, Mirafu village and
Nutatsubo of Nishitani, Shingai village
in Ryoseki-Monobegawa basin, Prov.
Tosa., Kochi Pref, Hirano and Senda-
tsuno near Ochi in Sakawa basin, Prov.
Tosa and at Todai, Kami-Ina-gun, Prov.
Shinano, Nagano Prefecture.

Nipponitrigonia convexa Konavasni,
new species

Plate 10. Figure 14; Plate 11, Figures
1-3, 4a-c.
1923. Trigonia kikuchiana YEHARA (pars),

Japan. Jour. Ceol. Geogr.. Vol 2. pl. 11,
fig. 1. only.

This includes strongly convex forms
of Nipponitrigonia whose umbones are
fairly large and remarkablv opistogyvl;
marginal angulation varies in promi-
nence to a great extent; escutcheon
small, ill-defined; surface smooth.

Goshonoura specimen (figs. 4a-c, pl.
11) once called kikuchiana by Yenara,
has an obtuse marginal carina: area
very large and mesially depressed;
escutcheon seemingly very small. The
marginal angulation is also seen in the
Moshi specimen (fig. 14, pl. 10). In the
internal moulds from Miyanohara and
Sendatsuno (figs. 2 and 3, pl. 11), how-
ever, there is no marginal carina. In
the internal moulds from Yamanokami
(fig. 1, pl. 1) a peculiar sharp ridge
extends from umbo to the middle of the
siphonal margin. Their umbones are
slender, if compared with the precedings.

Occurrence :—Trigonian  sandstones
at Yamanokami of Nagano near Sakawa
(lower Neocomian), Sendatsuno near
Ochi (Neocomian) and Miyanohara
(Cenomanian) in Sakawa basin, Prov.
Tosa, Kochi Pref.; Miyako series (Aptio-
Albian) at Moshi, near Miyako. Shimo-
hei-gun, Prov. Rikuchu, Iwate Pref.:
Trigonian sandstone (Cenomanian) of
Goshonoura, Amakusa islands, Prov.
Higo, Kumamoto Prefecture.

Nipponitrigonia sakamotoensis
(YEnara)

Plate 10, Figure 15; Plate 11. Figures 8a-b.

192Y. Trigonia sakamoloensis YEHARA Jour.
Geol. Soc. Tokyo, Vol 28, p. 10, pl. 5,
figg. 4.
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1923. Trigonia sakamotoensis YEUARA, Japan.
Jour. Geol. Geogr.. Vol 2. p. 82, pl. 8,
fig. 4.

1934. Nipponitrigonia sakamotoensis KOBAYA-
sut, Ibid, Vol. 25, p. 77.

Description .—Shell ovately oblong,
moderately convex: umbo medium in
size: post-umbonal margin short, nearly
straight. forming an obtuse angle with
siphonal margin; escutcheon undefined;
area not well marked aniero-mesially.
Costae concentric or sub-concentric,
somewhat wavy and more than two in
number, a few umbonal ones of which
extend in whole breadth, but some
others become evanescent on area.

Observation and comparison :—There
is neither a marginal carina nor an
angulation, but the boundary between
the disk and area is well marked by an
abrupt change of curvature. This is a
rare form. An internal mould from
Miyanohara (fig. 15. pl. 10) which shows
Trigonian hinge teeth clearly coincides
with Yenara's type (figs. 8a-b, pl. 11)
in outline and convexity of the shell.
notably in the post-umbonal concavity
which cannot be seen in other species
of Nipponitrigonia. In clearing the shell
concentric costae were recognized in this
incomplete external mould.

The reference of this species to
Nipponitrigonia is tentative, because
this is not diagnostic in surface sculp-
ture and some other features.

Occurrence :—Hoji sandstone of Miya-
ko series (Albio-Aptian) at Sakamoto.
in Katsuragawa basin, Prov. Awa,
Tokushima Pref.; Miyanohara sandstone
(Cenomanian) at Miyonohara in Sakawa
basin, Prov. Tosa, Kochi Pref.

The R Trend of Evolution in
Trigonians

Posterior rostration or delation has

taken place in various Trigonian
groups. It is self-evident that Prorotr-
igonia seranensis (Krumseck) is not in-
timately related to Trigonia culleni
Lycerr or T. libanensis Krusmeck,
though they are all rostrate. The pedi-
gree attached to Megatrigonia or
lotrigonia is still different. These two
genera are probably derivatives from
the Vaugoniinae stock (Kosavasur, 1954).

While vax Hoerex erected the
Rutitrigoniinae for Rutitrigonia, Cox
(1952) accepted lotrigonia, Rulilrigonia
and Apiotrigonia as subgenera of
Megatrigonia. Rutitrigonia is. however.
quite different from the three others in
surface sculpture. At the same time it
may be too far going to cut off such a
terminal branch from the main stock
simply by the rostration.

If emphasis is laid on the original
sculpture in the non-rostrate part of the
shell. it is certainly closer to the
Trigoniinae than the Vaugoniinae.
Therefore Rutitrigonia is considered
probably a rostrate genus of the Tri-
goniinae.

Genus Rutitrigonia vax Hoeprn

1923, Rutitrigonia vax HorreN, Pal. Nav. Nis.
Mus. Blocmfontien, Vol 1, Pi. 1, p. 31.
1932. Rutitrigonia CriCKmAY, Am. Jour. Sci..
Vol. 24, p. 461,
1949. Rutitrigonia Cox, Proc. Mal. Soc. London,
Vol 29. p. 59.

Diagnosis :(—Shell elongate, rostrate
posteally. with large umbones; marginal
carina very obtuse or well rounded:
escutcheon ill-defined; area smooth ex-
cept near umbo; costae on disk con-
centric or subconcentric, somewhat flex-
uous, frequently obsolete in posterior.

Type species:—Rutitrigonia peregina
vaN Horpex. .

Remarks :—As noted by Cricxmavy,
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the type species is remarkably rostrated
backward. Costae on the surface change
from concentric to subconcentric and
then become somewhat irregularly wavy.
They are distinct even in the full grown
stage, but transverse costellae on the
area become evanescent.

Cox attributed the excentrica group
of the Glabrae section to this genus.
Among 20 forms which were enumarated
as its members, 6 are Middle or Lower
Cretaceous ones in Europe. They are
affinis Sowersy, coquandiana o’ Orsieny,
dunscombiensis Lvcert, excentrica Pagr-
kinsox, laeviuscula Lycert and longa
Acassiz. Among them the shell outline
varies to a great extent. It is especially
dilated posteally in longa. There is,
however, no rostrate one like peregina.
The costae in the mature stage are con-
cordant with the pallial border in affinis,
but become discordant in laeviusculus,
dunsdombiensis and some others. They
are somewhat undulated in the anterior,

while they are evanescent in the pos-
terior part. The abrupt and regular
termination of the costae at a distance
from the marginal carina is the typical
aspect of Laevitrigonia. 1t is seen in
dunscombiensis, although the carina is
blunt and there is no ante-carinal
sulcus.

It is certainly a remarkable fact on
the conchontogeny that a very young
form of excentrica illustrated by LvcerTt
(pl. 20, fig. 6) possesses diagonal costellae
on the area. It is quite allied to
Trigonia beesleyana Lycert which is the
momnotypic species of Psilotrigonia.

As the excenirica group is used to be
combined in the Glabrae or Laeves sec-
tion with Psilofrigonia and Laevitrigonia
or gibbosa group, they are intimately
related to ome another in one or
another character. Judging from the reg-
ular plain costae which exist at least in
the juvenile stage of the disk, it is cer-
tain that these groups were derived from

Figure 1.
Figure 2.

Trigonia niongalensis LaxGe in KreENkEL, 1910, pl. 20, fig. 5.
Trigoma dietrichi LANGE in KrENkEL 1910, pl. 20, fig. 7.

Figures 3a-b. Trigonia fortinensis LavserT. 1944, pl. 4, figs. 4-6.
(All redrawn by S. Suzuki).
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the Costatae stock from time to time.

According to Cox, Rutitrigonia is
well represented in the Tendaguru fauna
of East Africa by 6 species, namely.
beyschilagi, MULLER, bernhardii MuLLer,
dietrichi Laxce, janenschi Lance, uion-
galensis Lance and schwarzi MucLEr.
Trigonia janenschi is an elongate form
like longa. in which costae are abruptly
effaced as in Laevitrigonia. Trigonia
semiculia Forpes from the Senonian of
Trichinopoly district. India, is also a
laevitrigonioid  without  antecarinal
sulcus.

Especially interesting ones among the
Tendaguru members are drieirichi and

niongalensis. In the former the broad
smooth area is clearly defined by a
sharp marginal carina. Although it has
no radial there, its general aspect
strongly reminds one of Trigonia
celleni Lycerr. Remarkably enough, the
gradation in weakening of the carina,
narrowing of the area and effacement
of the costae are clearly seen through
this sepcies and three illustrated forms
of niongalensis (Hexning, 1914, pl. 20,
figs. 3-6.)

In schiwvarzi the costae are warped up
in front of the umbo. Two different
forms are called beyschlagi and the long
one (Krenker, 1910, pl. 20, fig. 9) has

Explanation of Plate 10

Rulitrigonia yeharai KOBAYASHI ...

e e e p- 59

Figure 1. Loft valve; x 1.5; Trigonian sandstone at Yamanokami of Nagano, Sakawa

basin, Prov. Tosa.

Nipponitrigonia sagawai (YEHARA) .....................

............................................................... p. 53

Figures 2 and 3. Internal moulds of a right and left valve; x 1.5; Trigonian sandstone at

Kambaradani, Sakawa Basin. Tosa.

Figure 1. Clay-cast of a left valve showing anterior costae; x2; TLoc. ditto.

Figure 5. Right valve with strong anterior costae: natural size; 3rd Trigonian zone of
Soma; Middle Valley of Awazu. Yamagami village, Soma-gun, Prov. Iwaki.

Figure 6. Left valve; x1.5; 4th Trigonian zone of Soma; Sugaya, Yamagami village. Soma-

gun, Iwaki.

Figure 7. Right valve; nat. size; 5th Trigonian zone of Soma: East of Minahara, Kami-

mano village, Soma, Iwaki.

Figure 8. Right valve; x 1.5; 5th Trigonian zone of Soma: South valley of Tomisawa,

Hachiman village, Soma, Iwaki.

Figures 9 and 10. Two left valves; x1.5; Ushioi sha'e and sandstone : Kiritani, Unohana

village, Niu-gun, Prov. Etchu.

Figure 11. Internal mould of a left valve; x 1.5; Loc. ditto.

Nipponitrigonia nawmanni (YEHARA) .........coooe...

Figure 12. Left valve; natural size: Nutatsubo of Nishitani, Shingai village, Ryoseki basin,

Prov. Tosa.

Figure 13. Right valve; x 1.5; Hagino, Mirafu village, Monobegawa basin, Prov. Tosa,
Nipponitrigonia convexa KOBAYASHI, NEW SPECIES. ...\ ivvi vttt aes e e e e aans p. 55
Figure 14. Left valve: nat. siz2; Moshi. Haipe, Miyako, Shimohei-gun, Prov. Rikuchu, Iwate

Pref.; Coll. of Geol. & Pal. Inst., Tohoku Univ. Sendai.

Nipponitrigonia sakamotoenis (YEHARA). ............

............................................................. p. 55

Figures 15. Left valve: nat. size; Miyanohara, Sakawa basin. Tosa,
All of the specimens kept in Geol. Inst., Univ. of Tokvo, unless repository is cited.
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them slanting forward.

Among American species longa var.
undulatostriata Pavicke in Chili. agri-
oensi Weaver in Neuquen, Argentina
and jacksonensis Packarp in Oregon are
all rostrate forms with subhorizontal
costae on the anterior part. The second
species is quite similar to percgrina in
outline, but costae are obsolete on the
posterior side. The first one is also
similar to the type species. instead of
longa. It has a shallow, antecarinal
sulcus as does peregrina, but costae are
not numerous. short and wavy. It may
be better to recognize undulatostriaia as
an independent species rather than a
variety of longa. Slightly nodose costa-
tion ot jacksonensis from the Chico
group is an unusual feature in Rutitr:-
gonia which appeared late in the
Senonian epoch.

Trigonia fortinensis Lampert from
the Neocomian of Neuquen has distinct
radial costellae in the area, as it was
located in the Costatae by the author.
Nevertheless it is distinctly rostrate and
concentric costae die out in the posterior
of the disk. Therefore it looks a typical
Rutitrigonia in the lateral view. It is

certainly closer to Rutitrigonia than

Trigonia celleni from British Interior
Oolite. In fact it is a Rutitrigonia, if
the radials are effaced.

It is known in some Rutilrigoniae
that the concentrics near the umbo run
into the area from the disk. Further-
more fortinensts and dietrichi are Neo-
ocmian species of the genus. Therefore
they are not ancestral to Rutitrigonia.
It can. however. hardly be overlooked
that they constitute a fairly continuous
morphic series with niongalensis.

It is difficult to decipher the history
of phylogeny, especially in the case of
obsolete forms among which morphic
convergence took place. Itisnoteworthy

that in Europe there is no rostrate form
as typified by peregona. Because excent-
rica passes the Psilofrigonia stage in
its juvenalium, it may not be a direct
derivative from Trigonia,s.str. There-
fore the excentrica group, s.str. typified by
Trigonia excentrica should be separated
from Rutitrigonia. In the excentrica
group, s. str. which was most developed
in Europe the umbo is small and the
outline trigonally ovate and dilates
posteally. It is fairly high in excentrica
(pl. 21, fig. 7, LycerT).

Rutitrigonia, s. str. has a rostrate
shell with a large umbo probably due to
swelling of the animal in the juvenile
stage. The costae frequently become
obsolete on the posterior side. Simul-
taneously, the costae happened to be
warped up or even angulated. It may
be attributed to the migration of the
anterior undulation which usually exists
on the costae of Trigonia or Frenguel-
liella. The transverse or horizontal
costae on the contrary may be intro-
duced by elongation of the undulation
possibly in accordance with the rostra-
tion. The costae are. though sometimes
a little flexuous, as a rule plain. The
nodose ones appear only at the terminus

of the Rutitrigonia branch.

Distribution :— World-wide; Cretace-
ous. Most developed in Neocomian in
the Indo-Pacific province.

Rutitrigonia yeharai Kousayasui

Plate 10, Figure 1.

1923. Tvrigonia newumayri YEHARA, non CHOF-
FAT. Japan. Jour. Geol. Geogr., Vol 2,
p. 82, pl. 9, figs. 1-3.

1952. Ruditrigonia neumayri Cox, Proc. Mal.
Soc. London, Vol. 29. p. 59.

1954. Rutitrigonia yeharai KoBavasui, Japan.
Jour. Geol Geogr., Vol. 25, p. 74.
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Description .—Shell small, subellipti-
cal, elongate posteally, moderately con-
vex; umbo fairly large, antero-mesial
and elevated above hinge margin: ante-
umbonal margin straight and slant;
post-umbonal long, straight and subhori-
zontal: remainder of outline broadly
rounded. Area and escutcheon scarcely
defined. more or less flat and smooth.
but costellate near umbo. Concentric
costae fine, distinct in non-rostrate part
and obtusely angulated near anterior
margin. They are crowded on umbo,
but intercostal space becomes wider
through growth.

Observalion :—0On a specimen it is
seen that concentric costae extend from
the disk into the area where they are
interrupted by the wmedian furrow.
Yenara's specimen in fig. 1 on pl. 9,
reveals an obtuse angulation of the costae,
but in a specimen at hand they are

antecarinal depression is discernible in
this specimen. In the collection at hand
there is an imperfect left valve, 4.5 mm.
high and 6 mm. long. If complete, it is
presumably more than 8cm. long.
Comparison :— Trigonia  agrioensis
Weaver has a very large umbo; its
rostrate part is much broader in this
than in the Argentine species. 7rigonia
Jjacksonensis Packarp has also a large
umbo and its costae somewhat nodose.
This species is similar to Rutitrigonia
peregrina van Hoepen in outline, but
in that species the posterior outline is
longer: costae, though extended longer
backward, become evanescent ou the
area ; escutcheon clearly defined.
Occurrence .— Trigonian  sandstone
(lower Neocomian) at Yamanokami of
Nagano in the Sakawa basin, Prov.
Tosa, Kochi Prefecture, accompanied by
Nipponitrigonia kikuchiana, N. convexa

undulated, instead of angulated, in the
anterior part of the disk. A shallow

and Plerotrigonia ** pocilliformis”

Explanation of Plate 11

Nipponitrigonia naumanni (YANIARA)....... e e e e e p. 54
Figure 1. Right valve; natural size: Katsuragawa basin, Prov. Awa.
Figure 2. Left valve; nat. size; Todai, Kami-Ina-gun, Prov. Shinano.
YrEuArA's types, kept Geol. Inst., Kyoto Univ.
Nipponitrigonia cfr. naumanni (YEHARA)
Figures 3a-b. Lateral and umbonal views of a right valve; natural size ; Todai, Kami-Ina-
gun, Shinano.
YEHHARA'S type, kept in Geol. Inst., Kyoto Univ.
Nipponitrigonia convexa KOBAYASHI, new species
Figure 4. Right valve: nat. size; Trigonian sandstone at Yamanokami of Nagano, Sakawa
basin, Tosa.
Figure 5. Right valve; nat. size; Sendatsuno, west of Ochi, Sakawa basin, Tosa.
Figure 6. Left valve; nat. size; Miyanohara, east of Ochi, Sakawa basin, Tosa.
The three specimens kept in Geol. Inst., Univ. of Tokyo.
Figures 7a-c. Umbonal, lateral and posterior views of a left valve; nat. size : Goshonoura-
shima, Amakusa islands, Prov. Higo.
YEHARA'sS type, kept in Geol. Inst., Kyoto Univ.
Nipposnitrigonia sakamotoensis (YEHARA) ....o.ooiviiiiiiiiiiie e e e e e p. 55
Figures 9a-b. Umbonal and lateral views of a left valve; nat. size; Sakamoto village,
Katsuragawa basin, Prov. Awa, Tokushima Pref.
YeEnArA's type kept in Geol. Inst., Kyoto Univ.
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315. PALAEOGENE FORAMINIFERA FROM KONBUMORI,
EASTERN HOKKAIDO, JAPAN*

SABURO YOSHIDA

Institute of Geology, Kushiro Branch, Hokkaido Gakugei University.
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Introduction Fuyimorto, Messrs. Y. Fuirra and H.
Usne of the Tokyo University of Edu-
cation, and Mr. Y. Takavanacr of the
Tohoku University for their encour-
agement.

Palaeogene Foraminifera from Eastern
Hokkaido was first recorded by K.
Asano (1952) who reported on the
samples collected from the Shitakara
formation in Akan-mura and Kushiro
City. The writer found new materials
from the same formation at Syuku-

Systematic Description
Family Cassidulinidae

. : g : S $87 /111 ’ sNY, 2
tokunai, Konbumori-mura. near Kushiro Geflu Cassiduling p'Ormieyy, 1826
Citv, (Lat. 42°56'37/N., Long. 144°30° Cassidulineg margareta KArrer
447E), where the formation may bhe Text-figs. 1, 2.

subdivided into two members: namely,

] X Cassidulina margareta Karrer, 1877, K. K.
the upper member consists of dark

Geol. Reichs. Abh., Wien, Bd. 9, p. 386,

greyish silt and calcareous marls, con- pl. 166, fig. 52.

taining several species of IForaminifera Cassidulina margareta CusumaN, 1925, Contr.
described here, while the lower one Cushman Lab. Foram. Res., vol. I pt. 3,
mainly consists of light greyish medi- p- 56. pl. 9, ligs. 29, 30.

um sandstone. The wriler considers Cassidilina margareta CusumMax and LaAr-
that the upper member may be cor- MING, 1931, Journ. Paleont.. vol. 5. p.

116. pl. 13, figs. Ta-c.
Cassidulina margareta CusHmAN and Par-
KER, 1931, Contr. Cushman Lab. Foram.

Res., vol. 7, pt. I. p. 15, pl. 2, figs.
Acknowledgements 13a, b.

related to the middle part of the
Shitakara formation of the type-area.

Cassidulina  margareta KiLeinpeLL, 1938,
Amer. Assoc. Petr. Geol.. pp. 333-334,
pl. 8. fig. 10.

Cassidulina margareta Asaxo, 1953, Short
Papers, IGPS, no. 5. pl. 3. figs. 1la. b,

The writer wishes to express his
sincere thanks to Professors Kiyoshi
Asaxo and Kotora Hartar. Tohoku Uni-
versity, for their kindlv reading the
present manuscript. Acknowledgements

are also due to Professor Haruvoshi The writer found this form from the
’ Shitakara formation in the test boring
# Read Oct. 29, 1955 rcceived Sept. 29, 1956. well at Otanoshike, Kushiro City.
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Locality :—Syukutokunai, Konbumori,
Kushiro. Eastern Hokkaido.

Depository :—Hokkaido Gakugei Uni-
versity., Kushiro City. Reg. No. 561250.

Family Lagenidae
Genus Pseudoglandulinag Cesnaax. 1929

Pseudoglanduling obtusissima (Reuss)
Text-figs. 3. 4, 5. 6.7, 8, 9.

Glandulina oblusissima Reuss, 1863, K. Akad.
Wiss., Nath.-Naturw. Cl.. Bd. 48, Abt.
I, p. 66, pl. 8. figs. 92, 93.

_ Description :(—Test elongate, circular
in transverse seclion, with all the
chambers in a rectilinear series; wall
calcareous, perforate; chambers few.
embracing. rapidly increasing in width
as added, last formed one making up
one half or more of the whole test;
aperture circular.

Dimensions .—Length 0.55 mm., width
0.35 mm. (figs. 3. 4. 5), ratio of length
to width 095 : 045 (fig. 6); 1.20: 0.70
(fig. 7); 090 : 050 (hg. 8); 045: 030
(fig. 9).

Remarks :—The present  specimens
seem to be identical to the species
figured by Rruss. This form also re-
sembles P. clarkei Parr which was
described trom the Upper Eocene of
Western Australia, but differs from it
in the more distinct and overlapping
chambers. This species also differs
from P. twrbinata Dervine in  the
broadly rounded initial end, and is
distinguished trom P. conica (Neuce-
porin) by the few numbers of cham-
bers and general outline of the test.

Locality :—Syukutokunai, Konbumori,
Kushiro. Eastern [lokkaido.

Depository :—Hokkaido Gakugei Uni-
versity, Kushiro City. Reg. Nos. 561251,
561252, 561253, 561254, 561255.

Family Buliminidae
Genus Virguling v'Orsioxy. 1826

Virgulina kushiroensis Yosnipa n. sp.

Text-figs. 10, 11.

Description :—Test clongate, tapering,
compressed, early portion twisted, later
biserial ;. chambers elongate, overlap-
ping. inflated, often with a distinct
spine at periphery; suture distinct,
steeply inclined, depressed; wall
smooth, finely perforate; aperture
indistinct. Length up to 0.3 m.

Remarks :—This form resembles some-
what V. keijzeri Hrermrs which was
described from Cuba and V. spinulosa
Hussey which was described from the
Eocene of Louisiana, but differs from
them in much elongate chambers.

Tvpes and Depository :—Holotvpe from
the Sea Cliff at Konbumori, Kushiro,
Eastern Hokkaido. Middle Shitakara
formation. Hokkaido Gakugei Univer-
sity. Kushiro City. Reg. No. 561256.

Genus Bolivina 1vwOrnieny, 1839

Bolivina kleinpelli Brck

Text-figs. 12, 13.

Bolivina kleingelli Beck, 1943, Journ. Paleont.,
vol. 17, p. 606, pl. 107, fig. 39.

Description :—Test small, compressed,
slightly tapering, semiacute initial end,
periphery sharp: chambers numerous,
somewhat inflated; sutures slightly
depressed, sinuated; wall ornamented
with coarse pores; aperture elongate.
Length up to 0.35 mm.

Locality :—Syukutokunai, Konbumori,
Kushiro, Eastern Hokkaido.

Depository :—Hokkaido Gakugei Uni-
versily, Kushiro City. Reg. No. 561260.
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Family Nonionidae
Genus Nonion MoxtrorT, 1808

Nonion kushiroense Yosuipa, n. sp.
Text-figs. 14, 15,

Description :—Test circular or subcir-
cular in side view, periphery broadly
rounded, slightly lobulate: 8 indistinct
chambers in last whorl; umbilical re-
gion slightly depressed ; sutures gently
curved, not limbate, déeply depressed
toward the umbilicus, usually indistinct
near periphery; wall smooth, finely
perforate; aperture narrow at base of
apertural face. Diameter up to 0.3 mm.

Remarks :—Differs from N. dingdeni
Cusunman which was described from
the Miocene of Dingden. Germany in
the broadly rounded peripheral margin,
‘and smooth umbilical region.

Twpes and Depository :—Holotype from
‘the Sea Cliff at Konbumori, Kushiro,
‘Eastern Hokkaido.  Middle Shitakara
formation. Hokkaido Gakugei Univer-
sity, Kushiro City. Reg. No. 561257.

Norwion sorvachiense Asano var.

konbumoriense Yosuipa, n. var.
Text-figs. 16, 17.

Description :—Test small, periphery
broadly rounded, lobulate; chambers
inflated, 8 in adult coil; umbilical re-
gion depressed, without granular shell
material ; sutures nearly straight, sep-
tal pores indistinct; aperture indistinct.
Diameter up to 0.47 mm.

Remarks :—Differs from N. sorachiense
Asano in the straight sutures and sym-
metrical test.

Txpes and Depositors :—Holotype from
the Sea Cliff at Konbumori, Kushiro,
Eastern Ilokkaido. Middle Shitakara
formation. Illokkaido Gakugei Univer-
sity, Kushiro City. Reg. No. 561258.

Family Lituolidae
Genus Cyclammina H. B. Brapy, 1879
Cyclammina pacifica Brck var.

kushiroensis Yosuipa, n. var.
Text-figs. 18, 19.

Description :—Test oval, much com-
pressed, involute; periphery subacute,
angled, slightly lobulate; chambers
numerous, usually 10-12 in last whorl,
somewhat irregular in size; sutures
distinct, nearly radial, slightly com-
pressed ; wall finely arenaceous, smooth-
ly finished; aperture a curved slit at
the base of apertural face, supplemen-
tary pores indistinct. Diameter up to
1.0 mm.

Remarks :—This form differs from C.
bacifica Brcx by the much compressed
test. It was found by the writer from
the Shitakara formation at Konbumori
and Otanoshike, Kushiro City.

Types and Depository :—Holotype from
the Sea Cliff at Konbumori, Kushiro,
Eastern Hokkaido. Middle Shitakara
formation. Hokkaido Gakugei Univer-
sitv, Kushiro City. Reg. No. 561259.

Cyclammina pacifica Beck
Text-figs. 20, 21.

Cyclammina pacifica Becx. 1943, Journ.
Paleont., vol. 17, no. 6, p. 591, pl. 98.
figs. 2, 3.

Cyclammina pacifica DETLING, 1946, Joursn.
Paleont., vol. 20, pp. 351-352, pl. 46,
figs. la, b.

Cyclammina pacifica Asawo, 1951, Ilustr.
Cat. Jap. Tert. Small. Foram., pt. 10,
p. 7, text-figs. 24, 25,

Cyclammina  pacifica Asano, 1952, Short
Papers,. IGPS, no. 4, p. 33, pl. 3, figs.
la, b; pl. 5, figs. 1la, b.

This form was found by the writer
from the Shitakara formation in the
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test boring well at Otanoshike, Kushiro
City.

Family Lagenidac
Genus Entosolenia Enrenserc, 1819
Entosolenia aff. vasiformis Hussey
Text-fig. 22.

Entosolenia vasiformis ussey, 1949, Journ.
Paleont., vol. 23, p. 133, pl. 27, fig. 9.

Description :—Test compressed, semi-
circular "in front view, apertural end
bluntly pointed; wall smooth, bordered
by a slight keel; aperture entosolenian.
Width up to 0.3 mm.

Remarks :—This form resembles the
species described from the Eocene ot
Louisiana Cane River by Hussev, but
more specimens are needed to give a
specific name definitely.

Family Polymorphinidac
Genus Gultulina v'Oreicny, 1839
Guttuling cf. varians (TErQuEM)

Text-figs. 23, 24.

G{obuliné varians TERQUEM. 1882, Soc. Géol.
France, Mém., ser. 8, lome 2, no. 3,
p. 128, pl. 13, figs. 9-16.

Description :—Test ovate, acute at the
apertural end, periphery rounded, cham-
bers few, usually two, elongate ; sutures
distinct, not depressed. oblique; wall
smooth; aperture radiate, pointed.
Length up to 0.34 mm., width 0.15 mm.

Remarks :—Only a single specimen is
found. This form seems to be almost
identical with Terquen’s figure 14.

Guttulina cf. adhaerens (OLszewskr)
Text-fig. 25.

Polymorphina adhaerens Ovrszrwskr, 1875
Akad. Umiej. Krakowie, vol. 9, p. 119,
pl. 1, fig. 11

Description :—Test ovate in side view,
acute at the apertural end, broadly
pointed at initial end; composed of
three elongate, highly inflated cham-
bers. each succeeding one extending to
base of test; sutures distinct, depress-
ed; wall smooth; aperture radiate.
Length up to 0.1 mm.

Remarks:—This form seems to be
almost identical with the one figured
by Ouszewski. But only a single speci-
men is found, and thus it is difficult
to determine it definitely.

Explanation of Text-Figures

Figs. 1, 2.

Cassidulina margareta KARRER. X83.

Figs. 3.4, 5, 6, 7, 8, 9. Pseudoglandulina obtusissima (Reuss, 1863). Figs. 3, 4, 5. x40, 6. X 45,

7. X47, 8. X56, 9. Xx39.

Figs. 10, 11. Virgulina kushiroensis YosHipa, n. sp. Holotype. X51.

Figs. 12, 13. Bolivina kleinpelli BECk. X91.

Figs. 14, 15. Nonion kushiroense Yosuipa, n. sp. Holotype. X76.

Figs. 16, 17. N. sorachiense AsaNO, var. konbumoriense Yosuina, n. var. Holotype. X53.
Figs. 18, 19. Cyclammina pacifica Beck, var. kushiroensis Yosmipa, n. var. Holotype. x38.
Figs. 20, 21. C. p. BEck. X29.

Fig. 22. Entosolenia aff. vasiformis Hussgy. x53.

Figs. 23, 24. Gultulina cf. varians (TERQUEM, 1882). x10.

Fig. 25. G. cf. adhaerens (Orszrwskl, 1875). X53.

Fig. 26. G. cf. problema (ORBIGNY, 1826), X 35.
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Gultulina cf. problema (v’'OrbiGNY)
Text-fig. 26.

Polymorphina problema 1D'ORBIGNY, 1826,
Ann. Sci. Nat., sér. I. tome 7, p. 266.

Descriprion :—Test broadly fusiform,
somewhat irregular in outline; cham-
bers strongly inflated, arranged in a
sigmoid series; sutures distinct, de-
pressed ; wall smooth; aperture radiate.
Length up to 1.1 mm.

Remarks :—This form resembles the
one figured by pOrsicny. However,
only a single specimen is found, and
more specimens are needed to give it
a definite specific name.
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316. ON THE OCCURRENCE OF CARDINIOIDES FROM THE
LIASSIC KURUMA GROUP IN CENTRAL JAPAN*
(Studies on the Liassic Pelecypods in Japan, 3)

ITARU HAYAM]

Geological Institute, University of Tokyo.
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Cardinioides was established for three
Carnic species by Kosavasur and Icur-
kawa (1952). [t seems undoubtedly a
distinct genus of Schizodonta. Its oc-
currence has hitherto been restricted
to the Heki formation in Kyoto Pref.,
but now three Liassic species are found
as follows:—

Cardinioides varidus Hayami, n. sp.

Cardinioides ovatus Havanmi, n. sp.

Cardinioides (?) sp. indei.

Formerly Kosayasui (1935, MS) point-
ed out that there was a Curdinia-like
right valve in his collection from a
fossiliferous sandstone at Kuruma in
Nagano Pref. In 1955 the writer sur-
veyed this district, and the collection
was greatly amplified. The Cardinia-
like species, i.e. Cardinioides varidus,
occurs together with some pectinids,
bakevelliids, Afytilus, FEomiodon and
Protocardia. The species of the last
three genera are most abundant in the
Shinatani formation of the Kuruma
group in Niigata and Toyama Prefs,
whose age is either Domerian or Toar-
cian as indicated by ammonites. (SaTo,
1955; Kosavasur and others, 1957).
Cardinioides ovatus is common in mud-
stones at Ohishi and at the mouth of
Yogura-valley in Itoigawa City, Niigata

* Read Oct. 6, 1956 received Oct. 22, 1956.

Mk &

Pref., and these shell-beds can be
correlated to the Middle or Lower
Liassic Kitamatadani formation by the
assemblage.

The Iwamuro formation, also Liassic,
contains similar pelecypods including
an indeterminable specics probably of
this genus.

In the present study, the writer is
much indebted to Prof. . Konavasni of
the University of Tokyo who gave the
writer constant advice and encourage-
ment and who transferred his collection
and manuscript to the writer.

Family Cardiniidae¢ ZirreL

This genus is referred to the Cardi-
niidae tentatively owing to its simi-
larities in adductor-impressions, pos-
terior lateral tooth and general outline
to Cardinia and in the position of
cardinal teeth to [uchycardia and
Trigonodus.

Genus Cardinivides Kopavasm and
Icnikawa, 1952,

Type species :—Cardinivides  juponicus
Kosavasur and lenmixawa (1952), Carnic.
Diagnosis :—Shell  equivalve, inequi-
lateral, subtrigonal to elliptical, thick,
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well inflated. Adductor scars strongly
impressed; anterior one small. wedge
shaped, above which a small pedal
retractor scar is often present; pallial
line entire; ligament opisthodetic, ex-
ternal. Hinge structure fairly variable ;
a large trigonal pseudocardinal tooth
of left valve usually carved vertically
by several grooves; right valve having
two teeth-like projections on both
sides of pseudocardinal socket and
often a ridge-like posterior lateral
tooth of Cardinia-type; anterior lateral
tooth absent. Surface smooth except
for fine concentric lines of growth.
Posterior carina becoming more distinct
towards umbe, but sometimes absent;
lunule and escutcheon absent.

Range :—Carnic to Liassic in Japan.

Remarks : — Cardinioides is  distinct
from related genera of Cardiniidae in
outline and hinge-structure. Cardinia
Acgassiz (1841), from Upper Triassic to
Middle Jurassic, is characterized also
by thick test, strongly impressed
adductor scars and short ridge-like
posterior tooth above the posterior
adductor scar. But Cardinic has not
such a pseudocardinal tooth, as so well
developed in Cardinioides; hinge area is
fairly flattened except for a small,
narrow cardinal tooth:; sheil usually
less convex than in Cardinioides. Inci-
dentally, Thalussites Quenstept (1858) is
a synonym of Cardinia.

Trigonodus SaxppercgeEr (1864) and
Pacliveardia Haver (1857) differ from
this genus not only in the more trigo-
nal external aspect but also in having
a more linearly elongated strong pos-
terior lateral tooth and lunule. Al-
though they are similar to this in the
arrangement of cardinal teeth—two on
the right, one on the left valve, the
latter tooth is never carved by grooves
as in Cardinioides.

Unio and Pglaeopharus also possess

pseudocardinal teeth but they are three
in number—one on the right -and two
on the left valve (Kosavasur and Icur-
kawa, 1951), and their shells are much
elongated and different in outline.
Therefore their relation to this genus
is not close.

Cardinivides can safely have two
Kuruma species in its fold. The pos-
terior lateral tooth is unknown in Ieki
specimens but well observed in varidus
and ovatus. It is rounded, short, ridge-
like and Cardinia-type. The elliptical
or ovate outline of ovratus requires
some emendation of the original diag-
nosis.

Cardinioides varidus Hayami, n. sp.
Pl. 12, Figs. 1-6.

Description :(— Shell medium to large,
equivalve, inequilateral, roundily sub-
trigonal, very inflated. much Ilonger
than high; test very thick; the greatest
convexity lving near the center of
valve; pre-umbonal margin short,
slightly concave; post-umbonal one
long, almost straight, forming an ob-
tuse angle with posterior margin which
in turn abruptly bents at the junction
with ventral margin; ventral margin
gently arcuate; umbo large, fairly
protruded above hinge-margin, located
anteriorly at the point of a third the
length; posterior carina discernible
only near umbo; lunule and escutcheon
absent; ligament opisthodetic and ex-
ternal; pseudocardinal tooth on left
valve large, trigonal, carved usually
by two shallow grooves, though its
shape is fairly irregular; two holes on
its both sides flattened at bottoms, fit-
ting to two teeth-like protuberances
on the counter valve; posterior lateral
tooth short, ridge-like, usually seen
above posterior adduclor scar, fitting
to the opposite hollow on left valve;
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anterior adductor scar small, strongly
impressed, wedge-shaped; pedal re-
tractor scar lying above it but often
ill-defined; posterior adductor scar
medium in size, and its anterior

Measurement in mm :—

margin poorly impressed and, in con-
sequence, pallial line appears sinuated
posteriorly notwithstanding that it is
entire; surface marked by somewhat
coarse concentric lines of growth.

Holotype (MM 2637) Both valves
Paratype (MM 2638) Both valves

Paratype (MM 2639) Right intcrnal mould
Paratype (MM 2640) Both internal moulds

Observation and comparison :—In 1his
species the dentition and outline are
fairlv  variable. Two right inner
moulds (figs. 3b, 5a, 3b) clearly reveal
posterior lateral teeth, but in another
specimen (fig. 4) the lateral area is
almost smooth. The holotype (figs. la-
- 1d) has a weak posterior carina in the
umbonal region, but in a paratyvpe
(figs. 2a-2¢) it is seemingly absent.

This species is somewhat similar to
Cardinivides splendicus Kosavasur and
Icurkawa (1952) in general outline, but
the posterior carina is much weaker
and posterior extremity more rounded
than in splendicus. The wide depression
as seen from umbo to ventral margin
in that species, is inobservable in this.
Nothing is known of the interior of
splendicus.

Cardinioides japonicus and C. subtrign-
nalis have similar pseudocardinals but
no posterior lateral tooth and hollow.
Their outlines are also fairly different
and the umbo is situated more anter-
iorly in japonicus and more posteriorly
in sublrigonalis than in this species.

Occurrence :—Common in black sand-
stones at Kuruma and Tsuchizawa in
Kitaotari-mura. Nagano Pref. (Province
of Shinano). Most of bivalved speci-
mens are seemingly autochthonous in
these sandstones.

Length Height Thickness L/H
50.0 355 255 141
440 33.0 20.5 1.33
46.5 355 8.0 1.31
440 30.5+4+ 139 144—

Cardinivides ovatus Havami, n. sp.
Pl 12, Figs. 7-12.

Description . —Shell small to medium.
equivalve, inequilateral, ovate to el-
liptical, non-carinated, well inflated,
much longer than high; test thick;
the greatest convexity lying near the
center of valve; antero-dorsal margin
short, sigmoidal; postero-dorsal one
long, straight, turning gently to
ventral side; veniral margin evenly
arcuate; umbo protruded above hinge-
margin, situated anteriorly at about
two-sevenths of shell-length; lunule
and escutcheon invisible or absent;
pseudocardinal tooth on left valve
somewhat irregular but usually tri-
gonal, carved by a shallow vertical
groove, fitting to non-carved pseudo-
cardinal socket on right; two large
sockets on the both sides of pscudo-
cardinal fitting to teeth-like projections
in right valve; anterior adductor scar
small, strongly impressed, wedge shaped,
while posterior one is large. circu-
lar and poorly impressed; pallial line
probably entire, though sometimes it
seems sinuated posteriorly due to weak
impression of posterior adductor scar;
surface marked by fine dense concentric
lines of growth.
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Measurement in mm :—

Length - Hei.ghtirThickness 717!4[

Holotype (MM 2643) Right valve . 33.5 23.5 10.0 143
Paratype (MM 2644) Left internal mould 25.54- 220 7.5 ?
Paratype (MM 2645) Right internal mould 36.0 29.0 7.5 1.24
(MM 2646) Right valve 29.0 23.0 10.0 1.26
Observation and comparison :—The non- posterior lateral tooth on the right
carinated elliptical outline of this valve is slightly stronger and more
species reminds the writer of Dia- elongate than in C. varidus.
genodonta or ‘l'clcodonta. But the Occurrence —Common in black mud-

presence of a pseudocardinal tooth and stones of lower or middle Liassic
two hollows on its lateral sides in the Kitamatadani formation at Ohishi,
left valve agrees with the dentition of Kotaki, in Itoigawa City, Niigata Pref.
Cardinioides. This species differs from Two closely similar but fragmental
the preceding and late Triassic species specimens from the same formation at
in the more elliptical outline, more the mouth of Yogura-valley, Qdokoro,
sinuated antero-dorsal margin and in the same city.

absence of posterior carina. The

Explanation of Plate 12

Cardinioides varidus HAYAMI, N SP. ..o, p. 70

Figs. la-1d. Bivalved specimen, Holotype (MM 2637) X1: Loc. black fine sandstone at the
middle stream of Tsuchizawa, Kitaociari village, Nagano Pref.

Figs. 2a-2c. Bivalved specimen, Paratype (MM 2638) X1: Loc. black shale at Kuruma, the
same village.

Figs. 3a-3b. Internal mould of a bivalved specimen, Paratype (MM 2610) X1: Loc. ditto.

Fig. 4. Internal mould of a bivalved specimen, (MM 2641) X1; Loc. grey coarse sandstone
at the lower stream of Tsuchizawa, the same village.

Fig. 5a. Internal mould of a right valve, Paratype. (MM 2639) X1: Loc. grey coarse sand-
stone at Kuruma, the same village.

Fig. 5b. Gypsum cast of the preceding specimen, Xx1.

Fig. 6. Internal mould of a right valve, (MM 2642) x1; Loc. coarse sandstone at the lower
stream of Tsuchizawa, the same village.

Cardinioides ovatus HAYAME T SP. oottt e p.- 7l

Fig. 7. Right valve. Holotype (MM 2643) X1: Loc. black mudstone at Ohishi, Kotaki, Itoi-
gawa City, Niigata Pref.

Fig. 8 Internal mould of a right valve, Paratype (MM 2645) X1: Loc. ditto.

Fig. 9. Clay cast of the internal mould of a left valve, Paratype (MM 2647) X2: Loc. ditto.

Fig. 10. Internal mould of a left valve, (MM 2648) x1: Loc. ditto.

Fig. 11. Right valve, (MM 2646) x1: Loc. ditto.

Fig. 12. Left valve, (MM 2649) x1; Loc. ditto.

All specimens illustrated in this paper are kept in the Geological Institute of the Univer-
sity of Tokyo.
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Cardinioides (?) sp. indet.
Text-fig. 1.

Two large specimens were obtained
from the [wamuro formation near the
Iwamuro Power Plant in Akagine-mura,
Gumma Pref. They are somewhat simi-
lar to Cardinioides varidus in the external
features. but the specific identification
is impossible, because of strong de-
formation and ignorance of internal
structure. Specimen MM 2650.

Te.\:t-ﬁgf 1. ‘Cardinioides ? sp. indet. from

Liassic Iwamuro formation. x2/3
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