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LOWER CARBONIFEROUS BRYOZOA FROM THE

HIKOROICHI SERIES, JAPAN*

SUMIO SAKAGAMI

Department of Geology. Hokkaido Gakugei University
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Introduction and Acknowledgements

The Hikoroichi Serics distributed
near and in the vicinity of Hikoroichi,
Ofunato City, Kitakami massif, north-
eastern Japan is well known because of
the yield of its Etroeungtian fauna.
Among the fauna little has been known
of the Brvozoa. and in this article some
bryozoan fossils are described from three
localities which are shown in the Text-
fig. 1. Many bryvozoans from Choanji
and liguchizawa occur in association
with abundant brachiopods, corals, cri-
noids, gastropods and trilobites which
werc already described or reported by M.
OKUBO (19510, M. MINATO ef al. (1953)
and others who have also worked on the
stratigraphy of the area. The bryozoans
from Sakamotozawa are rather few in
individual member and rarely associated
with other fossils.

The writer here records his gratituds
to Drs. M. K. ELias and T.G. PERRY of
the United States of America, Drs. V.P.
NEKHOROSHEV, V.B. TRrizNa, G.G. As-
TrROVA and . R, Morozova of U.S.S. R.

* Received Nov. 6, 1961 : read Nov. 18, 1961.

N

-1

L2 AT NP Yo SRS

Text-fig. 1. Map showing the localities
of the Hikoroichian Bryozoa. a: Sakamoto-
zawa, b: Higuchizawa, ¢: Choanji.

for their kindness in sending the neces-
sary literatures. The writer also wishes
to express his thanks to Prof. Haruyoshi
Funmoto of the Yamagata University,
Prof. Teiichi KoBavasHl of the Tokyo
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University, Prof. Wataru HASHIMOTO of
the Tokyo University of Education and
Prof. Kotora HATAI of the Tohoku Uni-
versity for their Kkind advices and en-
couragements.

All of the specimens treated in the
present article are preserved in the col-
lection of the Department of Geology,
Hakodate school of the Hokkaidd Gakugei
University.

Remarks on the Bryozoan Fauna

Abundant bryozoans were found in
a bluish black slate but the majority of
them are weathered and ill-preserved,
therefore, the ones described in the pre-
sent article comprise only a part of them.
The writer discriminated the follow-
ing 21 species distributed among 12
genera from the Hikoroichi Series,
namely :
Choanji:
Fistulipora sp. indet.
Cheilotrypa choanjiensis SAKAGAMI, n. sp.
Meekopora ci. approximata ULRICH
Fenestella sokolskayvae SHULGA-NESTERENKO
Rhombopora exigua ULRICH
Rhombopora sp. indet. A
Streblotrspella amicula SAKAGAMI, n. sp.

Higuchizawa:

Fenestella aff. cribriformis (CROCKFORD)

Fenestella buguniensis higuchizawaensis
SAKAGAMI, n. subsp.

Fenestella hikoroichiensis SAKAGAMI, n. sp.

Fenestrellina japonica SAKAGAMI, n. sp.

Pennirelepora decore SAKAGAMI, n. sp.

Penniretepora sp. indet.

Nematopora sp. indet.

Rhombopora sp. indet. B

Sakamotozawa :

Leioclema kobayashii SAKAGAMI, n. sp.
Fenestella crassistereoma SAKAGAMI, n. sp.
Fenestella ofunatoensis SAKAGAMI, n. sp.
Polypora polyclada SAKAGAMI, n. sp.
Acanthocladia peculiaris SAKAGAMI, n. sp.
Rhombopora sp. indet. B

Streblotryvpella sp. indet.

The three localities mentioned above
are considered to correspond to about the
same stratigraphic horizon, even though,
the bryozoan assemblages have different
compositions.

From the generic assemblage of the
bryozoans, the present fauna seems to be
somewhat different {rom those of Soviet
Russia and the United States of America,
foriexample, the genus Nematopora occurs
from the lower Carboniferous of Russia
but not from that of the United States
of America, and the genus Cheilotrypa
which is known only from the United
States of America has not been recorded
from Soviet Russia.

Among the 21 species discriminated
from the bryozoan specimens, 11 species
are new {one is new subspecies) to sci-
ence, six are indeterminable, two are
identical with previously known foreign
species and two show resemblance with
known forms.

Fenestella sokolskavae from Choanji
resembles the type specimen reported
from the upper Tournaisian* of the
Russian Platform. Rhombopora exigua
ULricn from Choanji was described ori-
ginally {rom the Burlington Group of the
United States of America and reported
from the upper Tournaisian of Kazakh-
stan, Russia. Meekopora cf. approximata
and Fenestelle aff. cribriformis seem to
be related to the named species. M. ap-
proximata was reported from the Chester
Group of the United States of America
and from the uppermost Tournaisian of
Russia, and Fenestella cribriformis was
recorded from near the base of the lower
Kuttung Series. The other species des-
cribed as new are more or less related

* The Etroeungtian is not used by the
Russian geologists, and the Tournaisian in-
dicates the lowest Carboniferous in Russia.
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to some previously known North Ame-
rican or Russian species.

From the above mentioned features,
it is concluded that the Hikoroichian
bryozoan fauna is related to the North
American fauna, Russian and Australian
faunas.

Description of Species

Genus Fistulipora M'Coy, 1850
Fistulipora sp. indet.
Plate 35, figure 2.

A single longitudinal section. Zoari-
um probably laminar, its thickness about
1.5mm. Diameter of zooecial tube 0.18mm
to 0.21mm in inner zone of zoarium, but
larger near surface, being 027 mm to
030 mm in diameter. Vesicular tissue
generally longitudinally elongated and
quadrilateral in section; one to two rows
of vesicles occur in interspace between
zooecial tubes. No diaphragms observed.
Lunarium very weak.

Remarks :—The present form is only
one belonging to the genus Fistulipora in
the Hikoroichi bryozoan fauna. The
specific decision must wait until a larger
number of specimens accumulate.

Locality :—Choanji.

Reg. no. 11011-A.

Genus Cheilolrypa ULRICH, 1884

Cheilotrypa choanjiensis SAKAGAMI,
new species

Plate 35, figures 3-5.

Only one specimen in a thin section.
Zoarium ramose and branching with an
axial tube about 0.8 mm. Ratio of axial
tube to diameter 1:35 to 1:4. Zooecial
tubes run for a short distance along con-
tact with axial tube, but curve gradual-
ly outward, forming with outer surface

of zoarium an angle of about 90°. Zooe-
cial tube in tangential section oval in
shape, its larger diamelter 048 mm to
(.52 mm and shorter diameter 0.32 mm to
0.36 mm. Apertures usually arranged in
regular diagonal rows, three apertures
in 2mm along one row. Interspace be-
tween zooecial tubes filled by well deve-
loped vesicular tissue which is scale-like
or rounded quadrilateral in longitudinal
section and irregular polygonal in tan-
gential section, 0.16 mm to 0.24 mm in
diameter. One to three rows of vesicles
in interspace between zooecial tubes.
Lunaria moderate, occupying about one
third of zooecial circumference. Usually
attached at proximal side of zooecial
tubes. Thickness of lunarium 0.10 mm
to 0.11mm in maximum. Usually no
dark fibrous tissue covering vesicular
tissue. Diaphragms in irregular spaces;
narrowest space between diaphragms
0.2mm, no diaphragms in some tubes.

Remarks —EL1AS (1957, p. 395) showed
that in Cheilotrvpa the number of aper-
tures per 2 mm and the ratio of axial tube
to diameter becomes larger from the De-
vonian species to the upper Mississippian.
The present form is nearest to Cheilotrypa
distans EL1AS which was reported from
the Redoak Hollow formation (upper
Mississippian) of Oklahoma in the above
mentioned measurements. However, the
present form differs from the ELIAS's
species by the larger diameters of zoari-
um and of axial tube.

Locality :—Choanjji.

Reg. no. 11002.

Genus Meekopora ULRICH, 1889
Meekopora cf. approximata ULRICH
Plate 35, figure 1.

1890 AMeeckopora approximata, UrLricu, Geol.
Sure. Ill., Vol. VIII, p. 484, pl. LXXVII,
fig. 5.
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1956 AMeekopora approximula. NEKHOROSHEV,
Trudy VSEGEI, New Ser., Vol. 13, p.
103, pl. 6, fig. 6, text figs. 1la, b.

1958 Meckopora approximala, TrizNa, Trudy
VNIGRI, No. 122, pp. 47, 48, pl. V, figs.
1, 2: pl. VI, fig. 2.

Zoarium bifoliate, growing irregular-
ly as thin expansion, about 15mm in
thickness. Median laminae forming a
rugosely wrinkled plane. Zooecium tub-
lar, proximally parallel to mesotheca,
making large angle in mature region,
oblique, subcircular in tangential section
and about seven in 3mm along thin
section. Diameter of zooecial tube 0.18
mm to 0.24mm. Interspaces between
zooecial tubes filled by vesicular tissue,
which is rounded quadrilateral in longi-
tudinal section. Arrangement of vesicles
rather irregular. Dense tissuc cover on
surface lacking or extremely thin. Dia-
phragms may occur at intervals as zooe-
cial diameter but indistinct.

Remarks -—Meekopora  approximata
ULricH which was reported originally
from the Chester Group of the United
States of America has also been recorded
from the lower Fominskian (uppermost
Tournaisian) and the Verkhotomskian
(upper Visean) by the Russian students.

The original illustration by ULRICH
(1890; which is a single surface specimen
cannot be compared accurately with the
présent form by thin section.

- One of the most important characters
of M. approximate is the presence of the
median laminac forming a rugosely
wrinkled planc and the closely approx-
imated apertures. thickness of zoarium
and diameter of zooecial aperture and so
the present form may belong to M. ap-
proximata.

Among the Russian forms belonging
to M. approximata, TRIZNA's form which
from the Lower Fominskian of the Kuzu-
netz basin most resembles the present

form in the general characters except
for the slightly coarser vesicular tissue.
Locality :—Choanji.
Reg. no. 11010.

Genus Leioclema ULRICH, 1882

Leioclema kobavashii SAKAGAMI,
new species

Plate 36. figures 3, 4. text-figure 2.

Zoarium consisting of cylindrical
stem, 26mm to 36mm in diameter.
Zooecial tube circular but with somewhat
irregular margin, its diameter 0.21 mm
to 029 mm. Apertures usually arranged
in longitudinal intersecting rows, three
apertures in 2 mm along one row. Inner
margin of zooecial tubes near surface
developed of irregularly formed materials.
Zooecial tubes gently curved outward in
immature zone, but straight and opening
perpendicularly to surface in mature zone.

Text-fig. 2. Enlarged part of the tan-
gential section near surface of Leioclema
kobavashii SAKAGAMI. 1n. sp. a: Zooecium,
b: Mesopores.

Interspaces between zooecial tubes 0.32
mm to 0.40 mm, filled by many relatively
large mesopores. Mesopores with dia-
phragms, relatively uniform; 0.06 mm to
0.08 mm inmediater, varying in form,
round or polygonal with rounded corners.
Very thin, numerous diaphragms occur
in mesopores, developed at intervals about
equal to- diameter of mesopore. Dia-
phragms in zooecial tubes not observed.
Minute acanthopores rarely developed.
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Remarks :—The present form is quite
unlike any previously described species
in its internal structure. Relatively large
branching stem, no diaphragm in the
zooecial tube and acanthopore rarely de-
veloped may be important characters of
the present species.

The specific name is dedicated to
Prof. Teiichi KoBavyasHl of the Tokyo
University for his sincere guidance and
encouragement.

Locality :—Sakamotozawa.

Reg. nos. 11151 (holotype), 11153.

Genus Fenestelln 1.LONSDALE, 1839

Fenestella crassistereoma SAKAGAMI,
new species

Plate 37, figure 1, text-igure 3a.

Single specimen of a flat fragment
without proximal part, about 30 mm long
and 30 mm wide, consisting of internal
mold of zooecial chambers viewed from
reverse side, but, in part, external mold
of obverse side observable. Branches
covered with very thick stereom. occupy-
ing medial and distal parts of found;
straight, parallel and bifurcate infrequ-
ently. Width of branch wider than fe-
nestrule, usuallv 0.27mm to 029 mm,
before a bifurcation 0.36 mm to 0.40 mm;
above, 0.18mm to 022mm. 22 to 24
branches in 10 mm, horizontal. Fenest-
rules oval to elongated elliptical in out-
line. its width and length 0.13mm to
0.19 mm and 0.30 mm to 0.3 mm, respec-
tively, 21 in 10 mm length of branch.
Disscpiments relatively strong. Width
of dissepiment approximately one-half
that of branches, 0.14 mm to 0.16 mm.
Zooecial apertures circular, their diameter
about 0.06 mm. 22 to 23 in 5mm length
of one row, and almost perfectly stabiliz-
ed position of aperture in relation to
dissepiments, usually 2 apertures per
fenestrule. Interspaces between zooecial

apertures 0.11 mm to 0.14mm. Outline
of zooecial chamber pentagonal at base.
Carina and nodes not observed accurately,
but about 25 in 5mm length of branch.
In external mold of reverse, 5 to 7 fine,
parallel striations developed along the
length of branch.

Meslncork formula :—22-24/21/722-23
fabt. 25,

Remarks :—The present form is near
to Fenestellu taxala SNULGA-NESTERENKO
from the Steshevskii horizon (C¥) (lower
Carboniferous) of the Russian Platform
in the meshwork formula, but can be
distinguished therefrom by the narrow
width of fenestrule. Very thickened
stereom is one of the most important
characters by which it is distinguished
from the previously described species.
The present form may be included in
the Group XIII (/. spinulosa Group)
established by ELIAS and CoNDRA (1957).

Locality .(—Sakamotozawa.

Reg. no. 111 (surface specimen, holo-
type).

Fenestelle aff. cribriformis (CROCKFORD)
Plate 37, figure 4, text-figure 3d.

1947  Fenestrellina cribriformis, CROCKFORD,
Proc. Linn. Soc. N.S. W., Vol. Ixxii. pts.
1-2, pp. 36, 37. text-fig. 48.

Surface specimen nearly flat frag-
ment of weathered zoarium without pro-
ximal part, about 25 mm long and 15 mm
wide, consisting of internal mold of zooe-
cial chambers vicwed from reverse side.
Branches straight parallel, bifurcate at
wide intervals, slightly narrower than
width of fenestrules. Width of branch
024 mm to 0.27 mm, below a bifurcation
about 048 mm. 20 to 22 branches in
10 mm. Two rows of zooecia in a branch,
increase to three rows only immediately
before bifurcation. Fenestrules elongated
recltangular with rounded corners, their
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0
0
0
0
0
0
a

Text-fig. 3. Sketches of the surface specimens.

a-f: Internal molds of reverse sides. g: Internal mold of reverse side (upper part)
and external mold of obverse side (lower part).
a: Fenestellu crassislereoma SAKAGAMI, n. sp.
b: Fenestella hikoroichiensis SAKAGAMI, n. sp.
c: Fenestrellina japonica SAxAGAML n. sp.
d: Fenestrellinag aff. cribriforimis (CROCKFORD)
c: Fenestelle buguniensis higuchizawaensis SAKAGAML, n. subsp.
{: Fenestella sokolskavae SHULGA-NESTERENKO

Penniretepora decora SAKAGAMI. n. sp.

width and length 026 mm to 0.32 mm
and 0.64 mm to 0.80 mm. respectively. and
10to 11 in 10mm length of branch. Width
of dissepiment relatively narrow, mea-
sures 0.11 mm to 0.14 mm. Zooecial aper-
tures circular and small, their diameter
about 0.07mm measured on external mold,

17 to 18 in 5 mm length of one row, usual-
ly 3 to 4 apertures per fenestrule. Inter-
spaces between zooecial apertures 0.14mm
to 0.16 mm. Outline of zooecial chamber
pentagonal at base. Many fine parallel
striations developed along the length on
reverse surface of branch. Nodes not



427. Lower Carboniferous Bryozou 233

observed.

Meshwork formula . — 20-22/10-11//
17-18.

Remarks :—The present form agrees
with Fenestella cribriformis which CROCK-
FORD reported from the lower Kuttung
Series of New South Wales in the mesh-
work formula except for some differences
recognized in the delicate parts. Gene-
rally, the Australian form shows some
variations in the meshwork, but the pre-
sent form is more regular in the arrange-
ments. The preservation of present form
favors its reference to F. cribriformis
with affinity.

Locality :—Higuchizawa.

Reg. no. 101 (surface specimen).

Fenestella sokolskavae SHULGA-
NESTERENKO

Plate 37, figure 2, text-figure 3I.
1951 Fenestelle sokolskayae, SHULGA-NESTE-
RENKO, Akad. Neuk SSSR., Trudy Paleont.

Inst.,, Tom XXX, pp. 109-110, pl. 22,
fig. 4, text-fig. 43.

Surface specimen is a fragment of
weathered reverse side of zoarium with-
out proximal part, 17 mm long and 13mm
wide. Zoarium flat, fan shaped, gradually
expanded to distal part. Branches bifur-
cate at intervals of about 6 mm to 7mm.
Branches straight, parallel, about as wide
as fenestrules. Width of branch below
a bifurcation 0.48 mm to 0.54 mm ; above,
020 mm to 0.24 mm ; it increases rapidly
above a bifurcation and soon attains a
width of 0.27 mm to 0.37 mm. 16 to 18
branches in 10 mm. Fenestrule ellipsoid-
al in outline, its width and length 0.24mm
to 037 mm and 040 mm to 0.56 mm, res-
pectively, and 13 to 15 in 10 mm length
of branch. Width of dissepiment 0.20mm
to 0.24 mm. Zooecial aperture circular,
about 0.13mm measured in tangential
section of upper part of zooecium, 17 to

20 in 5mm length of one row, usually
25 to 3 apertures per fenestrule. Outline
of zooecial chamber subpentagonal at
base, but sharply pentagonal at middle
level of branch. Interspaces between
zooecial apertures about as wide as or
slightly narrower than width of aperture.
Nodes not observed.

Meslwork  formula :—
17-20.

Remarks :—The surface specimen is
represented by only internal mold of
zooecial chambers viewed from the re-
verse side. Thus, the ornamentations of
both sides and arrangement of zooecial
apertures are unknown. However, the
internal structures and arrangement of
zooecial apertures near the surface can
be observed.

There is no question as to the iden-
tification of this species because they
coinside with the description and illust-
ration by SHULGA-NESTERENKO (1951) of
the specimens from the Tschernyshinskii
horizon of the upper Tournaisian, Russian
Platform except for the slightly larger
zooecial aperture.

Locality :—Choanji.

Reg. no. 121 (surface specimen'.

16-18/13-15//

Fenestella ofunatoensis SAKAGAMI,
new species

Plate 37, figure 9.

A single proximal part without in-
itial portion, consisting of internal mold
of zooecial chambers viewed from reverse
side, but in part, external mold of obverse
side. Zoarium fan shaped, somewhat
concave from reverse side. Branches lax,
slender, bifurcate frequently at intervals
of about 4mm to 6mm. Width of bran-
ches usually 0.32 mm to 0.38 mm, before
a bifurcation 0.38 mm to 0.40 mm ; above,
0.20 mm to 0.28 mm. Number of branches
in 10 mm 13 to 15, horizontally. Fenest-
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rules generally elongated rectangular
with rounded corners but frequently ir-
regular in shape, their width and length
very variable, 040 mm to 1.04 mm and
120 mm and 2.6 mm, respectively, 4 Lo 5
in 10 mm length of branch. Width of dis-
sepiments 020 mm to 0.28 mm. Zooecial
apertures circular, their diameter about
0.13mm, 17 to 19 in 5 mm length of one
row. Number of apertures per fenestrule
very variable, varying from 5 to 10, rarely
up to 12. Interspaces between zooecial
apertures (.13mm to 0.16 mm. Outline
of zooecial chamber triangular or penta-
gonal at base. Carina and nodes not
observed.

Mesincork  formula :—13-15/4-5//17-
19.

Remarks :—The present form resem-
bles F. oblongata KOENIG (1958) from the
Chouteau Group ithe age of this group
is considered by KOENIG to be Kinder-
hookian) in the form of zoarium and
meshwork formula. However, the pre-
sent form differs from F. oblonguata in
the ratio of branches and fenestrules in
10 mm. The variability of meshwork of
F. oblongata shown in his Table < (p. 133)
suggests that the ratio of branches and
fenestrules in 10 mm is about 1:2, but
the ratio of the present new form is
about 1:3. The present form also resem-
bles F. balkhashensis NEKHOROSHEV (12-
13/5//16) from the lower Carboniferous
of the northeastern part of Balkhasia in
the meshwork formula, but differs by
the wider branches.

Locality :—Sakamotozawa.

Reg. no. 112 (surface specimen).

Fenestella hikoroichiensis SAKAGAMI,
new species

Plate 37, figure 7, text-figure 3b.

Surface specimen is flat fragment of
zoarium without proximal part, about

10mm long and 13 mm wide, relatively
rapidly expanding growth form, consist-
ing of internal mold of zooecial chambers
viewed from reverse side, but., in part,
external mold of obverse side observable.
Branches gently curved (probably
from straight axial branch to both sides,
the right side broken off). Width of
branch is narrower than fenestrule, usu-
ally 0.29 mm to 0.32 mm, before a bifur-
cation about 0.40 mm: above, 024 mm to
026 mm. Number of branches in 10mm
11 to 15, horizontal. Fenestrules rectan-
gular with rounded corners, their width
and length 0.38 mm to 0.48 mm and 0.48
mm to 0.61 mm, respectively, and 12 to
14 in 10 mm length of branch. Dissepi-
ment rather weak, 0.13mm to 0.15 mm.
Zooecial apertures circular, and its dia-
meter about 0.08 mm, 17 to 18 in 5mm
length of one row, usually 2.5 to 3 aper-
tures per fenestrule. Interspaces between
zooecial apertures 0.11 mm to 0.13 mm.
Outline of zooecial chamber sharply
pentagonal at base, rounded pentagonal
at middle to upper level of zooecial tube.
Carina and nodes not observed.

Meshwork formula :— 11-15/12-14//
17-18.

Remarks :—In the meshwork formula,
the present form resembles some Russian
and North American specics, for example,
F. maximorae TRIZNA (15.5-16/12-13//
16.5-17) and F. parallela HALL in KOENIG
(15-17/12-14//15-20) and others. How-
ever, the present from differs apparently
from F. maximovae by the generally
wider fenestrule and from I\ parallela in
KOENIG by the shorter length of fenest-
rules.

The more wider fenestrule than
that of the branches is an important
character of the new species.

Locality :—lliguchizawa.

Reg. no. 102 (surface specimen, holo-
type).
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Fenestella buguniensis higuchizawaensis
SAKAGAMI, new subspecies

Plate 37, figure 8, text-figure 3e.

Surface specimen is a flat fragment
of zoarium without proximal part, 12 mm
long and 8 mm wide, consisting of inter-
nal mold of zooecial chambers viewed
from obverse side, but in part. shell of
obverse side attached. Branches straight,
robust, narrower than width of fenest-
rules. Width of branch about 0.0 mm.
In the only onc bifurcated branch
observed, width below a bifurcation 0.72
mm ; above 0.32 mm to 0.36 mm. Number
of branches in 10 mm 11 to 12, horizon-
tally. Fenestrule rectangular with round-
ed corners, its width and length 0.52 mm
to 0.68 mm and 1.12 mm to 1.32 mm, res-
pectively, and 7 to 8 in 10 mm length of
branch. Dissepiments rather weak, 0.16
mm to 0.18 mm. Zooecial aperturcs cir-
cular, and their diameter 0.11 mm, 14 to 15
zooecia in 5 mm length of one row, usu-
ally 45 to 5 apertures per fenestrule.
Interspaces between zooecial apertures
about 0.2 mm. OQutline of zooecial cham-
ber triangular or pentagonal at base and
middle level of zooecial tube. Carina
seem to be developed ; nodes not observed.

Meshwork  formula :—11-12/7-8//14-
15.

Remarks :(—The present form agrees
with /. buguniensis NIKIFOROVA from
the lower Visean of Kara-Tai and from
the lower Tournaisian of Kazakhstan
in the meshwork formula, however. it
differs from the Russian forms in the
number of zooecia in 5mm length of one
row and number of zooecia to cach [ene-
strule. and by the somewhat wider bran-
ches and more regular fenestrules in size
and form. Thercfore, the present form
is considered to be a new subspecies.

Locality :—Higuchizawa.

[\
o
ot

Reg. no. 104 (surface specimen).

Genus Fenestrelling D’ORBIGNY, 1849

Fenestrellina japonica SAKAGAMI,
new subspecies

Plate 37, figure 3, text-figure 3c.

A single fragment of zoarium with-
out proximal part, flat about 20 mm long
and 10 mm wide, consisting of internal
mold of zooecial chambers viewed {rom
reverse side, but in part, external mold
of obverse side observed. Branches lax,
slender, bifurcate frequently, sometimes
anastomosing. Width of branches rela-
tively uniform, 044 mm to 0.53mm,
straight except for just above bifurcation
or just before anastomosing: 5 to 6
branches in 10 mm, horizontally. Fenest-
rules surrounded by two dissepiments
usually elongated rectangular, fenestrules
surrounded by one dissepiment and bifur-
cated or anaslomosed stem usually clon-
gated pentagonal, and fenestrules sur-
rounded by bifurcated and anastomosed
stems usually elongated hexagonal.
Width of fenestrules varying from 0.93
mm to 1.68mm, and length relatively
uniformed, 3.0mm to 32mm. Usually
3 fenestrules in 10 mm length of branch.
Width of dissepiments 0.11mm to 0.15mm.
Zooecial apertures circular, their diameter
about 0.07 mm, 12 to 14 in Smm length
of one row. Number of apertures per
fenestrule 7 to 15. Interspaces between
zooecial apertures about 0.24 mm. Outline
of zooecial chamber strongly intersected,
trapezoidal or rectangular with rounded
corners at base, and it seems to arrange
at one row. Carina and nodes not ob-
served.

Meshwork formula :—53-6/3//12-14.

Remarks :—There was some confusion
between the genera Fenestella LONSDALE
and Fenestrellina ©vORBIGNY untill a
paper had been published by CONDRA and
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Erias (1941). EwLias (1957) discussed that
the branches and dissepiments are at
uniform intervals in Fenestella but not
so in Fenestrellina, which is restricted to
the Mississippian. The present form is
apparently inciuded in the genus Fenes!-
relling. Sometimes anastomosing branch
is one of the most important characters
recognizable for a new species.

Locality :—Higuchizawa.

Reg. no. 103 (surface specimen).

Genus Polvpore WCoY, 1844

Polvpora polyclada SAKAGAMI,
new species

Plate 37, figurc 10.

A single fragment of zoarium with-
out proximal part, flat about 20 mm long
and 13mm wide, consisting of internal
mold of zooecial chamber viewed from
reverse side, but, in part, external mold of
obverse side observed. Branches rather
strong, somewhat flexible and bifurcate
frequently. Width of branches 0.84 mm to
0.96mm ; 4 to 5 branches in 10 mm, hori-
zontal. Fenestrules very large variable in
shape ; rectangular. pentagonal or hexa-
gonal with rounded corners, their width
and length also very variable, about 10
mm to 20 mm and about 3mm. respec-
tivery, 2 to 3 in 10 mm length of branch.
Width of dissepiment about 0.40 mm.
Zooecial apertures circular and their dia-
meter 0.13mm to 0.16 mm, 13 to 14 in
S5mm length of one row. Number of
rows of zooecial apertures usually 5,
before a bifurcation 5 to 6, above 4 to 5.
Interspaces between zooecial apertures
020 mm to 0.24 mm, longitudinally; 0.08
mm, diagonally. Qutline of zooecial
chamber variable in shape, generally
triangular in inner rows and trapezoidal
or rhomboidal in outer rows at base, but
regularly rhomboidal at middle level.

Meshwork formula :—4-5/2-3//13-14/
5.

Remarks :—The present form is near
to Polvpora aff. sibirica YANISCHEVSKI
which NEKHOROSHEV (1953) described
from the Kassinskii and Perekhodnye
Series {Tournaisian) of Kazakhstan,
U.S.S.R. in the meshwork formula.
However, the present form differs from
the Russian form by the somewhat flexi-
ble and frequently bifurcated branches,
more irregular fenestrules.

Locality :—Sakamotozawa.

Reg. no. 113 (surface specimen).

Genus Penniretepora D'ORBIGNY, 1849

Penniretepora decora SAKAGAMI,
new species

Plate 38, figure 5. tex't'ﬁgure 3g.

Zoarium slender, pinnate; straight
midrib, with a strong rounded carina on
obverse face elevated. and fine striate on
reverse. Midrib in proximal part only
slightly wider than the distal part, 051
mm to 0.6l mm in width. Lateral bran-
ches also carinate, 1.5 mm to 2.5 mm long
and 0.32mm to 040 mm wide, almost
opposite on two sides, 10 in 10 mm, given
off at an angle of 60° to 90°. Distances
between lateral branches 0.60 mm to 0.76
mm. Zooecial apertures oval. their longer
diameter 0.14 mm to 0.16 mm and shorter
diameter 0.10 mm to 0.13 mm, surrounded
by slight peristomes, 10 in 5 mm length
of one row, and spaced regularly in twos
per interval between lateral branches.
Interspaces between zooecial apertures
about 0.32 mm, longitudinal. Outline of
zooecial chamber arranged in two alter-
nating rows, triangular at base.

Remarks :—Recently ELIAS discussed
some species of Penniretepora which have
the apertures spaced regularly in twos
per the interval between the lateral
branches in the description of P. ardmo-
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rensis ELIaS (1957). The species outside
the United States of America, Pennirete-
pora osbornei CROCKFORD (1947) from the
lower Burindi of New South Wales, Pes-
niretepora stellata (NEKHOROSHEV) (1956}
and its variety from the lower Carboni-
ferous of Altai. Penniretepora striata (NE-
KHOROSHEV)* (1948) {rom the middle
Carboniferous of the northeastern DBalk-
hashia. Penniretepora laxa var. kasakhsta-
nica (NEKHOROSHEV), and the present new
species are included into this group.

The present form is near to Pennirete-
pora youngi ULrRiCH from the Keokuk
Group of Kentucky and lowa, but differs
by the more slender lateral branches.

Locality :—Higuchizawa.

Reg. no. 105 (surface specimen).

Penniretepora sp. indet.
Plate 37. figure 6.

Zoarium pinnate: straight midrib
striate on reverse. Midrib observed only
reverse side and 5 mm long, and 0.8 mm
wide. Lateral branches 032 mm to 0.40
mm wide, alternately arranged on two
sides, 10 in 10 mm, given off at an angle
of 60° to 85°. Distances between lateral
branches 0.40 mm to 0.56 mm. Ornamen-
tations on obverse and inner structures
observed. OQutline of zooecial chamber
on lateral branches observed in two alter-
nating ranges, triangular at base, and
round at near obverse surface.

Remarks :—7The present form differs
apparently from the above described
species in the external characters, espe-
cially. its width of midrib is larger than
that of P. decora n. sp..

Locality :-—iguchizawa.

Reg. no. 106 (surface specimen.

* P striata NEKHOROSHEV on p. 45 (1948)
is preoccupied by P. striata UrLricH, 1890, it
should be proposed a nomen nudem for the
homonym.

Genus Acanthocladia KiNG. 1849
Acanthocladia peculiaris SAKAGAMI,
new species
Plate 37, iigure 1l.

Only one specimen of large zoarium,
with straight midrib, 40 mm long. Width
of midrib in proximal part only slightly
wider than distal part, 140 mm to 1.60
mm. Lateral branches diverged to only
one side, parallel to each other, given
off at an angle of about 30" to 35" and
usually 5 lateral branches in 20 mm
length of midrib. Secondary lateral
branches sometimes diverged from late-
ral branches. Width of lateral branches
080 mm to 096 mm. Distances between
lateral branches measured at right angle
140 mm to 1.80 mm. Zooecial apertures
oval, 0.14 mm long and 0.10 mm to 0.11lmm
wide, surrounded by slight peristomes.
arranged in 6 intersecting longitudinal
rows, 9 to 10 in 5 mm length of one row.
Interspaces between zooecial apertures
027 mm to 0.32mm longitudinally. 0.08
mm to 0.16 mm diagonally. Outline of
zooecial chamber usually rhomboidal but
in part, irregular at base. Both obverse
and reverse sides finely striated.

Remarks :—No species of the genus
Acanthocladia has been known from the
Mississippian of the United States of
America. but in Soviet Russia, two or
more species were described from the
lower Carboniferous by NEKHOROSHEV
(1953, 19561. One is A. aff. gramnlosa
NEKHOROSHEV from the upper Visean of
Kasahkstan and the other is A. antiqua
NEKHOROSHEYV from the upper Tournai-
sian of Altai. The present form can be
easily distinguished from the previously
described Acanthocladian species.

Locality :—Sakamotozawa.

Reg. no. 114 (surface specimen;.
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Genus Nematopora ULRICH, 1888
Nematopora sp. indet.
Plate 36, figure 5.

Only a few longitudinal sections.
Zoarium ramose, slender, dichotomously
branching, about 1 mm to 1.1 mm in dia-
meter. Zooecial apertures may be ar-
ranged in eight to ten longitudinal series.
Zooecial tubes arise radially from an axis
which measures about 0.04mm in dia-
meter, short and stream-lined chimney-
shaped in longitudinal section, oval near
surface in tangential section, their shorter
diameter 0.13mm to 0.16 mm and longer
diameter about 0.24mm. Usually one
diaphragm attached in a zooecial tube.
Interspaces between zooecial tubes in
mature zone about 0.22mm, and filled
with numerous very minute pores.

Remarks :—The genus Nematopora
had been known onty from the Ordovi-
cian to Devonian rocks, but since the
discovery of the Lower Carboniferous
species from the northeast of the Balk-
hashian lake by NIKIFOROVA (1948}, seve-
ral species of Carboniferous Nematopora
were described and illustrated by the

Russian authors but the

limited to Soviet Russia.
Locality :—Higuchizawa.
Reg. no. 11103-A.

records are

Genus Rhombopora MEEK, 1872
Rhombopora exigua ULRICH
Plate 38, figures 1, 2.

1890 Rhombopora exigua, ULricu, Geol. Sury.
1, Vel Vill, p.651. pl. LXX, figs. 10-
10a.

1953  Ahombopora cxigua, NEKHOROSHEYV, Rkad.
Nauk SSSR, Trudy VSEGEI, p. 147, pl.
21, figs. 4a-c.

Tvpical longitudinal and a few ob-
lique sections. Zoarium consisting of
slender cvlindrical stem, from 0.6 mm to
1mm in diameter, not observed to branch.
Zooecial apertures may be regularly ar-
ranged in longitudinal row and diagonally
intersecting one another. Zooecial tube
oval in tangential section, but rhomboidal
in immature part, its longer diameter
0.10 to 0.11 mm and shorter one 0.06mm to
0.07 mm, and slightly curved in S-shape
in longitudinal section. Inlerspaces be-
tween zooecial tubes about 0.15 mm along
longitudinal row and 0.06 mm along dia-
gonal row. Wall thickened in mature

Explanation of Plate 35

Fig. 1. Meekopora of. approximata ULricH

Oblique longitudinal section, x20, Loc.: Choanji. Reg. no. 11010.

Fig. 2. Fistulipora sp. indet.

Longitudinal section, X20, Loc.: Choanji, Reg. no. 11011-A.

Figs. 3-5.

Cheilotrspa choanjicnsis SAKAGAML, 1. sp.

3. Longitudinal section of holotype, x10. 4, 5, enlarged typical longitudinal and tan-
gential parts of Fig. 3. x20, Loc.: Choanji, Reg. no. 11002.

Fig. 6. Streblotrvpella ? sp. indet.

Transverse section. X 20, Loc.: Sakamotozawa. Reg. no. 11158-A.

Fig. 7. Rhombopora sp. indet. A

Tangential section, X20, Loc.: Choanji, Reg. no. 11011-B.

Fig. 8. Rhombopora sp. indet. 13

Typical transverse scction, X 20, Loc.: Sakamotozawa, Reg. no. 11158-B.
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zone, distinguishable from verv thin
immature wall. Superior hemiseptum
well developed at posterior end of mature
zone, and inferior hemiseptum disposed
at opposite side of slightly inner part of
superior hemiseptum. Two kinds of
acanthopores—megacanthopores 0.016mm
to 0.032 mm in diameter, usually disposed
at distal edge of each zooecium, and micr-
acanthopores around zooecial tube ar-
ranged in one row. Diaphragms indis-
tinct.

Renmarks :— Rhombopora exigua was
described originally from the Burlington
Group. Burlington, lowa in the United
States of America by ULRICH (1890:. His
illustrations are of only two external
fealures of the zoaria and do not reveal
the internal structures. However. the
present form may be identified with
Rhombopora exigna from the original
description.

The Soviet Russian form of K. exigua
which was reported from the upper Tour-
naisian of Kazakhstan by NEKHOROSHEV
(1953) well agrees with the present form
in the internal structures and measure-
ments, especially in the well developed
hemisepta. The following table is for
comparition of these forms of R. evigua
ULRICH.

‘Diameter Diamcter of Zoozcium

. of (in mm)
Form of  zoarium ' — - —
‘ (in mm) | Long | Short
“Buriing: 4608 oL _
ton . 0.6-0.8 0.11

\
- ‘ —
USSR. 1 about 1 ‘ 0.11-0. 14 | 0. 06-0. 07

O 0.100.11

0. 06- 0. 07

Japan 0.6-1.0

Locality :—Choanji.
Reg. nos. 11008-A. 11008-B.

Rhombopora sp. indet. A
Plate 35. figure 7.

A single tangential section. Diameter
of zoarium not observed, but probabiy
about 15mm to 2mm. Zooecial tube
oval in the section, arranged in longitu-
dinal row, three zooecia in 2mm. and
longer diameter 0.27 mm to 0.37 mm and
shorter diameter 0.16 mm to 0.21 mm.
Longitudinal interspaces hetween zooecial
tubes 030 mm to 045 mm. Mesopores
seldom occur almost lacking, 0.03mm to
0.08 mm in diameter. Usually two meg-
acanthopores disposed at distal and pro-
ximal edges of each aperture. A few
micracanthopores also disposed in one
row in inlterspace between megacantho-
pores.

The large diameter of zooecium and
two megacanthopores disposed at the
distal and proxima! edges of each aper-
ture are characters of this form. The
present form can be distinguished from
the described species from the Hikoroichi
bryozoan fauna in Lhe above mentioned
chracters.

Locality :—Choan)i.

Reg. no. 11011-B.

Rhombopora sp. indet. B
Plate 35, ficure 8: plate 36, figurc 6.

One specimen in each thin section
from Sakamotozawa and Higuchizawa.
Slight differences between these two
specimens are recognized, especially in
the diameters of zoaria, but the two may
be included into the same species in the
essential characters. The Sakamotozawa
specimen is a typical transverse section,
measures l4mm diameter: and the
Higuchizawa one is an obliquely trans-
verse section, 1.0 mm in diameter. Zooe-
cial tube arise radially from an axis,
slightly curved in S-shaped. Diameter
of zooecial tube of lHiguchizawa specimen
slightly narrower than that from Saka-
motozawa, measure 0.13mm to 0.16mm and
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0.16mm to 0.18 mm, respectively. Zooecial
wall thin in immature zone, expanded
rapidly but smoothly and consisting of
fine fibrous tissue in mature zone. The
thickest part of wall about 0.24d mm in
Sakamotozawa specimen. Acanthopores
indistinct but present. Diaphragms fre-
quently present, at intervals of about
one-third to as wide as diameter of zooe-
cium.

Locality -—Sakamotozawa and Hi-
guchizawa.

Reg. nos. 11158-B (Sakamotozawa)
and 11103-B (Higuchizawa).

Streblotrypella amicula SAKAGAMI,
new species

Plate 36, figures 7-9.

Zoarium consisting of slender cyvlind-
rical stem, from 1 mm to 1.5mm in dia-
meter, not observed to branch. Zooecial
apertures arranged quite regular in lon-
gitudinal row, measuring longitudinally,
6 to 7 zooecial tubes in 2 mm near sur-
face. Zooccial tube nearly straight, but
slightly bending outward in mature zone
from an axis. Wall of inner zone very

thin. In tangential section, zooecial tube
circular, its diameter 1.1 mm to 1.8 mm.
Longitudinal interspaces between succed-
ing zooecial tubes 0.14mm to 0.16 mm,
occupied by mesopores. usually arranged
in two rows, occasionally in three rows.
Diameter of mesopores 0.024 mm to 0.040
mm. Superior hemiseptum developed at
posterior end of mature zone of tube
and inferior hemiseptum attached at
opposite side of slightly inner part of
superior hemiseptum. Diaphragm lack-
ing.

Remarks :—The genus Streblotrypella
was separated from the genus Streblotrypa
ULRICH by A.L NIKIFOROVA in 1948, with
Streblotrvpa major ULRICI as a type spe-
cies. These two genera are quite similar
in the general features except for their
axial zone of zoaria. The most important
character of the genus Streblotrypella and
by which it is distinguishable from Stre-
blotrypa is the presence of an axis of
zoarium,

The present form somewhat resem-
bles Streblotrypella major (ULRicH) from
the Keokuk Group of the United States
of America in the general appearance,

Explanation of Plate 36

Figs. 1, 2. Rhombopora exigna ULRICH

1, Typical longitudinal section, 2, oblique transverse section, x20,
Reg. nos. 11008 and 11008-B, respectively.
Leioclema kaobayashii SAKAGAMI, n. sp.

Figs. 3. 4.

Loc.: Choanji,

3, Longitudinal section (holotype), 4, tangential section (paratype), x20, Loc.: Saka-
motozawa, Reg. nos. 11151 and 11153, respectively.

Fig. 5. Nematopora sp. indet.

Longitudinal section, x20, Loc.: Higuchizawa, Reg. no. 11103-A.

Fig. 6. Rhombopora sp. indet. B

Oblique section, x20, Loc.: Higuchizawa, Reg. no. 11103-B.
Figs. 7-9. Streblotrypella amicula Sakacami, n. sp.

7, Longitudinal but slightly tangential section (holotype),

8, 9. oblique sections (para-

types), %20, Loc.: Choanji, Reg. nos. 11001, 11004 and 11010, respectively.
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but differs by the smaller size of zooecial
aperture. S. major was also recorded
from the lower Tournaisian to lower
Visean of U.S.S.R. by NEKHOROSHEV
(1953) and TrizxA (1958). The Russian
specimens have slightly smaller zooecial
apertures than those of the United States
specimens but are larger than those of
the present forms. Streblotrvpella vario-
pitata Twrizna (1958) in having rather
small apertures differs distinctly from
the present form in the arrangements of
mesopores.

The present specimens. especially in
the peripheral zone of zoarium, are re-
placed by secondary mineralization.

Locality :—Choanji.

Reg. nos. 11001
11010 (paratypes).

(holotype). 11004,

Streblotrypella ? sp. indet.
Plate 35, figure 6.

Only a few transverse sections in a
thin section. Diameter of zoarium 0.9
mm to 1.2mm. Zooecial tube circular,
0.14mm to 0.16 mm in diameter. Meso-
pores relatively large.

The genera Streblotvypa, Streblusco-
pora and Streblolrypella are distinguished
from one anothers only in the structures
of their axial zone but show the same
structures in their mature zones. The
present form cannot be observed clearly
as to whether it has a central axis.
However, the present form is referred to
the genus Streblotrypella. The specific
decision must wait until a large number
of specimens accumulate.

Locality :—Sakamotozawa.
Reg. no. 1158.
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[Explanation of Plate 37
Fig. 1. Fenestellu crassistereomu SAKAGAMI, . SP.
Internal mold of reverse side, X5, Reg. no. 111.
Fig. 2. Fenestella sokolskavae SHULGA-NESTERENKO
Internal mold of reverse side, x5, Reg. no. 121.
Fig. 3. Fenestrelling japonica SAKAGAMI. n. Sp.
Internal mold of reverse side. holotype, x5, Reg. no. 103.
Fig. 4. Fenestella aff. cribriformis (CROCKFORD)
Internal mold of reverse side, X3, Reg. no. 101.
Fig. 5. Penniretepora decora SAKAGAML, 1. Sp.
Internal mold of reverse side, showing in part. external mold of obverse side, holo-
type. X4, Reg. no. 105.
Tig. 6. Penniretepore sp. indet.
External mold of reverse side, x5, Reg. no. 106.
Fig. 7. Fenestella hikoroichiensis SAKAGAMI, 0. sp.
Internal mold of reverse side, holotype, x5, Reg. no. 102.
Fig. 8. Fenestella buguniensis lhiguchizawaensis SAKAGAML. n. subsp.
Internal mold of observe side. holotype, x5, Reg. no. 104.
Fig. 9. Fenestella ofunatoensis SAKAGAMI, n. sp.
Internal mold of reversc side, holotype, X5, Reg. no. 112,
Fig. 10. Polypora polyclada SAKAGANMI. n. sp.
Internal mold of reverse side, showing in part, external mold of the obverse, holotype.
x5, Reg. no. 113.
Fig. 11. Acanthocladia peculiaris SAKAGAMI, n. sSp.

Internal mold of reverse side. showing in part, external mold of the obverse, holotype,
x5, Reg. no. 114.
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428. ON THE OCCURRENCE OF NIPPONONAIA IN
THE LATE MESOZOIC TETORI GROUP*
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TR E#EW Nippononaia (25T :

FHED > TEHBED BT 880 Trigonioides

DPEH AL LA FOHBOVFNZ L o B oS, Ziu Nippononaia -z, h>Pi
A5 EAHB LI DT, ok Nippononuia tetoriensis L&H L. HRLU-,
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I. Introduction

Nippononaia SUZUKI (1941) is an in-
teresting genus in the non-marine Meso-
zoic fauna of Japan. Lately two species
were reported from North America by
J. B. REESIDE (1957).

Now eight species including one new
species are known of the genus. Peculiar
surface sculptures of this genus may
have been produced by unusual environ-
ment. Because this genus closely resem-
bles Trigonioides KOBAYASHI and SUZUK!
(1936) in surface ornamentation. the writ-
er has once reported (1949) the occurrence
of Trigonioides in the Tetori group, bul
it was erroneous.

What 1 previously thought Trigonioi-
des is described here as a new species of
Nippononaia. 1t was procured from the
Okurodani and Kuwajima alternations in
the ltoshiro subgroup, the middle division
of the Tetori group, probably latest
Jurassic in age. On this occasion the
Wakino forms of Nippononaia and their
relationship to Mlicatounio are discussed.

The writer expresses his sincere
thanks to Prof. T. KoBavasHi of the Uni-

* Received Nov. 11. 1961: read Sept. 24,
1961,

versity of Tokyo for his kind guidance
and his reading the manuscript, to Dr. I,
Havasr of the same University for his
kind help.

I1. Historical review of Nippononaia

1) Suzukr (1941) established this sub-
genus in describing Unio (Nippononaia)
ryvosekiane from the Early Cretaceous
Ryoseki group. But its locality is uncer-
tain whether it was Komd, Hanoura-
machi, Naka-gun, Tokushima Prefecture,
or somewhere in the Sanchu graben in
the Kwanto mountainland. Judging from
the outline of shell and hinge structure,
he referred it to the Unioninae. And by
the chracteristic V-shaped surface orna-
ment and marked crenulation of the inner
side of the ventral margin, he instituted
a new subgenus.

2) SuzUKI (1943, 1949) brought Nipposno-
naia to Plicatounio KOBAY ASHI and SUZUKI
(1936) as its subgenus, because * the
hinge-teeth of the left valve of these
two groups are identical " and " the dis-
tinct radial ribs on the surface and mar-
ginal crenation on the inner side of the
shell have never been found in the other
palaearctic naiad group .

3} KOBAYASHI (1956} pointed out that
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“ Nippononaia was derived from Trigonioi-
des by the increase of the breadth and
addition of a posterior tooth and at the
same time by loosing the crenulation of
the preexisting posterior tooth ™.

4) REESIDE (1957) reported the occurrence
of N. asinaria {from the Lower Cretaceous
Burro Canyon formation of Colorado in
North America, in promoting Nippononaia
to the generic rank.

5) Ota (1959) described two new species,
wakinoensis and sengokuensis, of “ Nippo-
nonaia” from the Lower Cretaceous

Wakino subgroup in North Kyushu. He
pointed out that these faunas were dis-
tinguished from Trigonioides in the hinge
structure, and that much obscurity was
attached to the hinge structure of Suzu-
KI's species and that its taxonomic posi-
tion was ambiguous,

6) HAse (1960) described two new sub-
species and one new species of Nippono-
naia from the Wakino subgroup in West
Chugoku and North Kyushu, their dis-
tinctions being in the degree of efface-
ment of the radial ribs.

s

[ 2-]

Text-figure 1. Map showing the distribution of Nippononaia.

[ O S A

III. The Wakino species of
* Nippononaia*’

The {followings were described by
OT1A (1959) and Hasg (1960).

“ Nippononaia’ sengokuensis OTA

“ N.” wakinoensis wakinoensis OTA

“N.” wakinoensis intermedic HASE

“N.”" (?) obsoleta HASE
All of them closely resemble N. ryoseki-
ana, Trigonioides kodairai and T. pauci-
swlcatus in the ornament, but distinctly

differ from Trigonioides in hinge structure.

Wakino subgroup, Lower Cretaceous.

Wakino subgroup, Lower Cretaceous.

Ryoseki group, Lower Cretaceous. Komd, Hanoura-machi.
Tetori group, Uppermost Jurassic.

Burro Canyon formation, Lower Cretaceous.

OTA (1959) said, “ “ Nippononaia™ is
somewhat similar to Plicatounio kicanmon-
ensis OTA (1958) in the hinge but fairly
different from P. naktongensis which has
many unionid features in the hinge na-
ture”. HASE (1960) also pointed out that
there were distinct pseudocardinal teeth
2 on the right vailve and 1 on the left,
lateral teeth 1 on the right valve and 2
on the left.

The specimens figured by HASE (1960)
on plate 37, figs. 1 and 2, have coarsely
crenulated teeth. N. ryosekiana and
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“ Nippononaia W from the Wakino sub-

group disagree in the number of teeth
and the mode of crenulation. Therefore
* Nippononaia’ from the Wakino sub-
group should be excluded from what is
the generally recognized genus, Nippoio-
naia.

IV. Distinction between Nippononaia

and Plicalounio

Left valves of Plicatounio and Nip-
pononaia described by SUZUKI (1941) have
two short, finely crenulated pseudocardi-
nal and two long lateral teeth. Though
these genera closely resemble each other
in dentition, lateral teeth of Plicatounio
are smooth or crenated, while those of
Nippononaia are smooth. The most dis-
tinctive difference is in the ornamenta-
tion on the disk. Namely, the surface
of Plicatounio is ornamented with many
regular strong radiating ribs and nume-
rous concentric growth lines, whereas the
radial ribs of Nippononaia are connected
in the middle part to form acute Vs.

V. The occurrence of Nippononaia
from the Tetori group

The Tetori group is divisible, in
ascending order, into the Kuzuryu, Ito-
shiro and Akaiwa subgroups and the
Omichidani formation. The Itoshiro sub-
group is the widest among the subgroups
and reveals a cycle of sedimentation.
Its basal part is marine, but all others
are non-marine.

The lower part consists maialy of
coarse rocks such as conglomerate, and
conglomeratic or coarse-grained sand-
stone, while the upper part is rich in
micaceous black shale.

The black shale facies is seen in the
Kuwajima alternation in Hakusan dist-
rict, the Itsuki alternation in Kuzuryu
district and the Okurodani alternation in

Makido district.

The present species of Nippononaia
is associated with Unio ogamigoensis,
Corbicula (Tetoria) antiqua, C. (Mesocorbi-
cula) tetoriensis, Melanoides vulgaris, M.
vulgaris minima. Viviparus (Sinotaia ?)
onogoensis and others (KKoBAYASHI and
Suzuki, 1937) and many plants such as
Equisetites ushimarensis. Gleicheniles nip-
ponensis, Coniopleris burejensis, C. hymerno-
phylloides. Onvchiopsis elongata, Cladophle-
bis denticulata, C. distans, C. exiliformis,
C. lobifolia, Nilssonia Kotoi, N. nipponen-
sis, N. orientalis, Ginkgoites digitala, Gink-
goidium Nathorsti, Podozamites lanceolatus
and P. Reinii beside erect stumps of
Xenoxvion latiporostm (OGURA, KOBAYASHI
and MAEDA. 195]) in the Kuwajima alter-
nation and Okurodani alternation.

Most shells are found scattered in
the black shaly facies with their valves
uncraked and concave side downward.
Pyrite is often met with on their tests.
Judging from the occurrence and preser-
vation of the fossils and the existence
of pyrite, the sedimentary environment
was in stagnant fresh water in the inner
side of Eo-Nippon Cordillera (KOBAYASHI,
1941). The peculiar sculpture of Nippo-
nonaia reveals the adaptation to such a
particular condition.

V1. Systematic description

Family Unionidae
Genus Nippononaia SUZUKI, 1941
Type species :—Unio (Nippononaia) ryo-
sekiana SUZUKI.

Nippononaia tetoriensis MAEDA,
new species

Plate 38, figures 1-14.

Description :—Shell medium in size,
transversely elongated subelliptical in
outline, about twice as long as high, in-
equilateral, relatively short and subround
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in front, prolonged behind. subtruncated
at the end and moderately inflated ; test
rather thick. Postero-dorsal margin fair-
ly long, almost straight, subparallel to
ventral, and obtusely angulated with
posterior margin, which is shorter than
postero-dorsal and very slightly curved:
ventral margin long, gently arched, or
more or less straightened, gradually
merging with neighbouring margins;
anterior margin well rounded; antero-
dorsal margin relatively short, obliquely
sloping and weakly arched. Beak large,
fairly prominent, but not high, incurved
and distinctly prosogyral, somewhat pro-
jected above the hinge-margin and placed
at a point about one-third to two-fifths of
the length of the shell measured from
the anterior extremity. Posterior ridge
very distinct . posterior area triangular
and slightly concave. Surface ornament-
ed with many radiating ribs and nume-
rous concentric growth lines; radial ribs
fine, close and counted about 8 to 1l in
antero-half disc, but strong, widely spac-
ed, more or less curved backwards, and
counted about 8 to 12 in postero-half disc;
several ribs in the middle of the disc
form acute Vs with apices on a line
through beak ; ribs on the antcro-dorsal
area fine, close, and branching off down-
wards; ribs on the postero-dorsal area
strong, broadly spaced and branching off
downwards from a line running from
beak to postero-ventral margin; growth
lines very fine. Hinge of left valve well
developed ; pseudocardinal teeth 2, short,
narrow, smooth ; upper one much strong-
er than the lower and parallel to antero-
dorsal margin : lateral teeth 2, fairly long,
lamellar, smooth, upper one parallel to
postero-dorsal margin.
_*Ga)  8a_ 3b_ (b
da  2a 2b 4b

#* It means that 5a and 5b are not obser-

vable on the ill-preserved specimens.

Adductor scars situated close to the ex-
tremities of the laterals but weakly im-
pressed. Pallial line simple. Postero-
half of inner side ornamented with many
weak radiating ribs. Internally, anterior,
posterior and ventral margins distinctly
crenulated, especially in posterior half.

Measurements -—12 specimens scarce-
lv deformed are selected in the collection
and measured in mm as follows:

Number

Valve | Length | Height Width
R. 61801 | Left | 40 ' 21 5
R. 61302 | [IERC |y | 26 1
R. 61803 'Right , 37 ' 19 5
R. 61804 | Right , 25+ . 24 5
R. -61805 | Right | 38 t 21 5
R. 61806 | Left | 33. | 16+ 4.5
R. 61807 Right | 23+ ' 20.5 45
R. 61808 Left | 284+ 215 5
R. 61809 | Right | 28 145 , o
R. 61810 | Right | 24 12.5 3
R. 61811 | Left | 24 10.5 3
R. 61812 ' Left 23 124 3

Comparison —Several specimens were
obtained from two formations. but most
of them are more or less imperfect and
often considerably deformed by rock pres-
sure. They are variable in outline.
Usually their shells are transversely
elongated subelliptical in outline, sub-
truncated in posterior. The beak is
placed in front of the middle, and the
dorsal margin is gently sloping from the
beak to both sides. Internal moulds are
fairly variable in ornamentation.

The specimens al hand are most
similar to " N.” wakinoensis wakinoensis
described by Y. OTa (1959) and A. Hasg
(1960) from the Lower Cretaceous Waki-
no subgroup in North Kyushu and West
Chugoku, japan, in outline and ornament,
but they are easily distinguishable by
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non-crenulated teeth, radial ribs and
number of teeth.

This species is also related to N.
rvosekiana by K. Suzukr (1941) from the
Lower Cretaceous Ryoseki group, but
they differ from each other in features
of radial ribs and outline of shell.

Though N. asinaria described by J. B.
REESIDE (1997) from the Lower Cretace-
ous Burro Canyon formation of Colorado,
North America, shows some resemblances
with this new species in general aspects,
the two species do not agree in radiating
ribs and outline of sheill. This new
species is also similar to Trigonioides
kodairai by KOBAYaAsHI and SUzUKI (1936)
from the Lower Cretaceous Naktong-
Wakino series in ornamentation. but dif-
fers in the hinge structure.

Formation and locality .—The Okuro-
dani alternation of shale and sandstone in
the Itoshiro subgroup, probably upper-
most Jurassic, the middle division of the
Tetori group: The bed of the Okuro-
dani river, a tributary of the Ogamigo
river, in Shokawa-mura, Ono-gun. Gifu
Prefecture. The Kuwajima alternation of
shale and sandstone in the Itoshiro sub-
group (holotype locality): The bed of
the Yanagidani river, a tributary of the
Tetori river, in Shiramine-mura. Ishi-
kawa-gun, Ishikawa Prefecture.
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Explanation of Plate 38
Nippnonaia tetoriensis MAEDA, new species

Internal mould of right valve, paratype (R. 61803) x1.5; Loc. Kuwajima alternation
(BREF®@). Yanagidani (#i#), Shiramine-mura (F1#ft). Ishikawa-gun (F)NIEE). Ishi-
kawa Pref. ({7)1]&).

Internal mould of left valve. holotype (R. 61801) x1.5: Loc. ditto.

Right valve, paratype (R. 61805) x1.5: Loc. Okurodani alternation (AKBEFHHE).
Okurodani (A7), Shokawa-mura ($£]I[#§). Ono-gun. (KEFE). Gifu Pref. (Bmbb).
Left valve, paratype (R. 61802) x1.5: Loc. ditto.

Right valve, paratype (R. 61810) x1.5: Loc. Kuwajima alternation, Yanagidani,
Shiramine-mura, Ishikawa-gun. Ishikawa Pref.

An incomplete left valve, paratype (R. 61808) x1.5: Loc. ditto.

Right valve, paratype (R. 61802) x1.5: Loc. Okurodani alternation, Okurodani, Sho-
kawa-mura, Ono-gun, Gifu Pref. '

Right valve, paratype (R. 61809) x1.5: Loc. Kuwajima alternation, Yanagidani. Shira-
mine-mura, Ishikawa-gun, Ishikawa Pref.

Umbonal view of the specimen shown in Fig. 8 (R. 61809) x1.5: Loc. ditto.

Clay cast of left valve, paratype (R. 61806) x1.5; Loc. ditto.

Clay cast of left valve. paratype (R. 61811) x1.5; Loc. ditto.

An incomplete internal mould of right valve, paratype (R. 61804) x1.5; Loc. ditto.
Character of tceth structure of holotype (R. 61801) x3: Loc. ditto.

An incomplete right valve, paratype (R. 61807) X1.5; Loc. Okurodani alternation,
Okurodani, Shokawa-mura, Ono-gun, Gifu Pref.
the illustrated specimens are kept in the Institute of Geology, College of Arts and

Sciences, Chiba University, Chiba.
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429. A NEW SPECIES OF TEREBRATALIA FROM THE OLIGOCENE
SARI SANDSTONE IN THE KARATSU COAL FIELD
OF NORTHWESTERN KYUSHU. JAPAN*

ElJI INOUE

Fuel Department, Geological Survey of Japan
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Introduction and Acknowledgements

No brachiopod has so far been des-
cribed from the Oligocene of northern
Kyushu, except for H. MATSUSHITA’S
report (1949) of an occurrence of  Tere-
bratula’ sp. in the Meinohama formation
at Fukuoka city. During his geological

& Fukuoka
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survey in the Karatsu coal field in 1955,
the writer has collected some brachiopod
specimens from the Oligocene Sari Sand-
stone at Hieda in the northern part of
the coal field (Text-fig. 1).

The brachiopod of the Sari Sandstone
is known to be a new species of Terebra-
talia. Brief notes are given on the Sari
Sandstone and its faunule.
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Maps showing the geographic position of the fossil locality.
* Received Nov. 1, 1961 ; read Nov. 18, 1961.
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Here the writer wishes to express
many thanks to Prof. Kotora HATAl of
the Tohoku University for supervising
the present work. Thanks are also due
to Prof. Teiichi KoBAYASHI of the Uni-
versity of Tokyo, Prof. Hisamichi
MaTsusHiITA, Prof. Ryuzo TorRIYAMA and
Mr. Jyuichi YANAGIDA of the Kyushu
University, for their encouragements.

The Sari Sandstone

The Tertiary formation in the north-
ern part of the Karatsu coal field is
limited by normal faults from granitic
rocks of the basement. It can be divided
into the Ouchi and Kishima groups.
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Text-fig. 2. Columnar section of the
Sari Sandstone in the northern district of
the Karatsu coal field. Illustrates horizones
occurring Terebratalia karatsuensis.

The lower or Ouchi group consists
mainly of non-marine deposits which bear
many workable coal mecasures. The upper

or Kishima group is composed of marine
fossiliferous sediments at the time of the
late Oligocene Ashiya transgression.
Generally the sediments become coarser
northwards, and show nearshore features.
The stratigraphical sequence of the
Kishima group in the northern district
is shown in the Table.

The Sari Sandstone which vielded
the new brachiopod is in the lower part
of the group. [t corresponds to the Hieda
formation of H. MATSUSHITA, and is cor-
related with the Kurokawa sandstone
in the southern district. The lower part
of the Sari Sandstone consists of fine- to
coarse-grained, glauconite-bearing sand-
stones interbedded with conglomerates.
Sandstones which are remarkably cross-
bedded near the basal part, contain many
carbonized plant fragments and marine
molluscan shells. The grain of sandstone
becomes finer upwards. The upper part
is composed of fine to medium grained
sandstones with thin intercalations of
tuffaceous rock called Honeishi. The
part characterized by tuffaceous beds is
called the Honeishi zone. Molluscan fos-
sils become sparse to the upper from the
lower part.

The Sari Faunule

The brachiopod specimens occur in
two horizons of the Sari Sandstone. In
the lower part, brachiopods are common
in coarse-grained green sandstones in-
cluding carbonized fragmental plants
and organic remains. Molluscs are poor-
ly preserved and mostly deformed or
broken into fragments. In the upper
part, the brachiopod and other fossils
are better preserved than in the lower
part, and are found in fine- to medium-
grained sandstones alternating with thin
tuffaceous rocks.

The important fossils associated with
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the brachiopods are as follows

Coral . . . AU |
Aturia vokoyamm N'AoAO ............ r-f
Glycymeris sp.. R |
Solamen subfarmcatum (\ AG \o) R o
Seplifer nagaoi OYAMA ... ......... {
Ostrea lunaeformis NAGAO ..........¢C
Crassatellites inconspicuus NAGAO ... .¢
Venericardia vestitoides Mizuxo. .. ... a
Callista hanzawai (NAGAO) ..........4
Salenia novemprovincialis NistHiY AMA.
Charcharodon cf. augstidens Ac. .. ... r
(a: abundant, c: common, {: few and
r: rare.)

The above fossils are mostly charac-
teristic members of the Crassatellites
yabei zone of T. NAGAO (1928) or the
Venericardia vestitoides zone of A. Mizu-
NO (1956), some of which suggest warm
sea or littoral zone.

The fauna of the Kurokawa sandstone
in the southern district, which is corre-
lated to the Sari Sandstone, is somewhat
different from the above fauna. as repre-
sented by the followings;

Coral ..o {
Turritella infralirata NAGAO . ......... r
Crassutellites inconspicuns NAGAO ... .f
Venericardia vestitoides MizunNo ...... a
Callista hanzawai (NAGAO) .......... a
Aacoma sp. . ... RPN §
Angulus cf. mazimus (\’-\G AO) LT
Echinoid ........... ... ool r
(a: abundant, c¢: common, f: few and
r: rare.)

These fossils are found in green
medium-grained sandstones. The brachio-
pod and littoral shells, such as Septifer
and Ostrea, are absent in this fauna.

Therefore it is reasonable to conclude
that the difference between the northern
and southern faunas depends on the en-

vironment. At the Sari times the north-
ern part was near-shore and the palaeo-
Karatsu sea was expanded and at the
same time becames deeper southwesterly.
The writer infers further that the bra-
chiopod is a sandy bottom dweller in the
shallow littoral zone under the influence
of warm current.

Description of Species

Family Terebratellidae,
Subfamily Dallininae
Genus Terebratalia BEECHER, 1893
Terebratalia karatsuensis new species
Plate 39, figures la-c, 2a-c.

Description .—Shell moderate in size,
more or less transversely orbicular, as
long as wide; widest near or at a point
slightly posterior to mid-length of shell,
and considerably convex, ventral valve
nearly twice of dorsal valve in convexity ;
beak swollen and truncated by an incom-
plete foramen; surface with concentric
growth lines only. Umbo swollen, form-
ing strongly convex curve, inflated vent-
rally and abruptly truncated by beak
which is pierced with incomplete foramen
permesothyrid in position and bordered
by weak deltidial plates. Hinge-line tere-
bratulid with the expanded lateral extre-
mities which forms a rather distinct
angle with lateral margin. Lateral and
anterior commissures apparently straight.
Concentric growth lines becoming strong-
er and apparently somewhat corrugated
anteriorly.

Interior of ventral valve with strong

Explanation of Plate 39

Tercbratalia karatsuensis new species.
Figs. la-c: Holotype.

of Kishima group.
Figs. 2a-c:
views. 1.5, Loc.: same as above.

a: pedicle, b: brachial and c:
ncar Hieda, Kitahata-mura, 1ligashimatsura-gun, Saga Prefecture:

Paratype. internal mould of both valves.

lateral views, x1.5. Loc.: A quarry

Sari Sandstone

a: pedicle, b: brachial and ¢ : lateral
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septal ridge and muscular impressions
and narrow grooves extending up into
the beak, septal ridge bifurcated ; grooves
for genital sinuses obsolete. Interior of
dorsal valve with narrow blade-like
median septum with two lateral deeply
sunken muscular scars bordered by long-
itudinal grooves and ridges. Cardinal
process blunt, transversely expanded, low.
Crural processes very short.
Dimensions (in mm) —

e Thick-
‘ Length Width ness
Holotype +38 39 23
Paratype, ‘ o - X
internal mould +35 37 18
:
Remarks :—This species resembles

Terebratalia innaiensis (HAYASAKA)Y, 1922,
and Terebratalia sendaica HaTAl, 1936,
two Miocene species of Honshu, Japan
in general outline, but it can be disting-
uished by the following features. From
Terebvatalic sendaica. it differs particu-
larly in the features of the septal ridge,
median septum and muscular scars.
From Terebrutalia innaiensis, the
present one is readily distinguished by
its more inflated shell. lack of radial
sculpture at and near the beak and by
the blade-like median septum, bifurcated
septal ridge and stronger muscular scars.
Some specimens derived from the
Meinohama formation of the Fukuoka
coal field and reported as * Terebratula
sp. by H. MarsusiiTa, are identifiable
with this species.
Syntypes .—Preserved in Geological
Institute, Kyushu University, Fukuoka.
Type locality . —A quarry about 1000
meters south of Hieda, Kitahata-mura,
Higashimatsura-gun, Saga Prefecture.*
Geological horizon:—Sari Sandstone,
Kishima group: Upper Oligocene.

* PRI IR B % R

New Species of Terebratutia

o
Ut
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Introduction

The stratigraphy of the Tertiary de-
posits developed and distributed in the
environs of Higashi-Matsuyama City,
Saitama Prefecture, Central Japan was
first studied by M. KOBAYASHI (1935) and
subsequently by K. WATANABE ef «l
(1930). The writers collected many mega-
fossils from the Tertiary deposits deve-
loped and distributed in the environs of
Higashi-Matsuyama City, and concerning
them some discussions are given on their
geological significance as a contribution
to our knowledge on the present area.
Some species of molluscs thought to be
undescribed forms are also given in this
article.

Outlines of Stratigraphy

WATANABE ef af. (1930) distinguished
in the environs of lligashi-Matsuyama

* Received Nov. 18, 1961
1961.

read Nov. 18,
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City the following formations in ascend-
ing order : Yorii conglomerate, Tatsugase
formation, Ozono formation, Arakawa
formation, Shichigo (Tokigawa) forma-
tion, Fukuda formation, Tsuchishio for-
mation and Yagii formation and consi-
dered the Yorii to be Oligo-Miocene, the
Tatsugase to be Larly Miocene and the
upper or younger formations to be
Middle Miocene in age.

The Megafossil fauna treated in the
present article was collected from the
Ozono, Arakawa, Tokigawa and Tsuchi-
shio formations. According to WATA-
NABE et al. the Tokigawa formation
which has yielded abundant megafossils
in the area south of Higashi-Matsuyama
City corresponds to the Shichigo forma-
tion in the area northwest of Iligashi-
Matsuyama.

Notes on Paleontology

The megafossil fauna from the pre-
sent area consists of molluscs, brachio-
pods, echinoids, fishes, etc. Among them
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the molluscs are most abundant and
usually rather well preserved.

In the following lines the writers
will describe the faunal characters of the
formations from the lower to the upper.
a) Ozono formation

The molluscs collected from the car-
bonaceous. coarse-grained sandstone of
the Ozono formation at the left cliff of
the Arakawa River below Nakakomaeda,
Yorii-machi, Osato-gun. Saitama Prefec-
ture are:

Ostrea grovitesta YOKOYAMA . ..... .. F*
Corbicule sp. ........................F
Diplodonta ferruginata Maxivama .. F
Pillucing sp. ........................R
Siratoria siratoriensis (OTUKA) ... ... R
Lamelliconcha kawadai Aokr ... ... .. F
Katherinella cf. iizukai (YOROYAMA)
Pitar ¢f. itoi (MAaKIYAMA) ........ .. A
Cyeline japonica KAMADA. .. .. .. ... .. F
Meretrix arugai OTUKA.............. C
Corbula nisataiensis OTUKA ... ... ... r
Soletelling minoensis (YOKOYAMA) .. A
Macoma aomoriensis NONMURA. ....... F
Macoma cf. optiva (Yoxkovama) ... A
Macoma cf. tokvoensis Makivaya .. F
Solen ct. gowldi CONRAD . ........... F
Vicarvae callosa japonica Y ABE and

Havar ..o o F
Vicaryella tyosenica Y aBr and

Harar oo C

These molluscs are usually found
closely accumulated in the coarse-grain-
ed sandstone laver. Among the molluscs
given in the above list, Corbicula. Cyclina.
Soletellina. etc. occur with both valves
intact but the others are found as iso-
lated valves. though they arc all rather
well preserved. The occurrence of the
brackish water genera as Vicarve. Vicar-
yella, Corbicula, Ostrea and others indicate
that the Ozono formation may have been

* Abbreviation: A..abundant: C..com-

mon ; F..few: R. .rare.

deposited under the influence of warm
and shallow brackish water conditions.
b} Arakawa formation

The molluscan shells from the Ara-
kawa formation are found to occur spo-
radically in the tuffaceous sandy siltstone
at the south of Nishi-Furusato, Obusuma-
mura, Gsalo-gun. Saitama Prefecture.
They are rather unfavorably preserved
and the following were identified :

Ostrea f. gravitesta YOKOYAMA . ...
Chlamys cf. kaneharai (Yokovama). .
Patinopecten kimurai (Yorovama) ..
Lima goliath (Sowersy) ... ... .. ...
Clinocardium sp.
Balanus sp.

mE TR R A

c¢) Tokigawa formation

Numerous megafossils occur from
the Tokigawa formation distributed in
the area south of Higashi-Matsuyama
City and consist of molluscs, brachiopods.
echinoids, fishes, etc. Among them the
molluscs are the most predominant and
were collected from 11 fossil localities.
Of the total 65 species and 11 indetermined
molluscs four species are thought to be
new to science and they are described
in this article. The faunal list is shown
in Tables 1-2.

The shells bearing deposits of locali-
ties 1-3 consist of granule conglomerate
to fine-grained sandstone. while those of
localities 6-11 mainly comprise siitstone.
The former localities represent the lower
horizon and the latter ones the upper
stratigraphically. In general, the mega-
fossils from the lower horizon are more
abundant than those from the upper
horizon in number of individuals and
species.

The representative genera from the
lower horizon are Acila, Ennucula, Nucu-
lana, Saccella. Portlandia, Limopsis, Sola-
men, Macoma, Cuspidaria. Dentalinm.
Lischkeia, * Solarviella ", Minolia, Otolithus.
etc. While in the upper horizon there
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. Table 1.

—_ —

Specific Name T o 123 s 678 s 0
Acila divaricata (Hixps) ¥F F¥Y . R F «. « .« . F
A insignis (GotLp) R - - I .« « .« . .
Ennucrla tenuis (MoxTAGU) e C A . . . . .
Nuculana robai KUurRoODA "C F - C A - . o« . .
Saccella confusa (HANLEY) A - A A A . - « F .« .
S. gordonis (YOKOYAMA) -« R A . v e e e
S. konnoi Hatar and Masupa, n. sp. < Ce e e e e e e
Portlandia japonica (Apanms) A . CF A A .« - « .+ .
Anadara sp. R e e e e e e e
Limopsis tokaiensis YOKOYAMA A R C A A .« « C « + .
L. cumingi A. Apams e« e+« . F .« F . .
AModiolus dificilis (KUrRoDA and HABE) R e e e e e e e e
M. sp. e+« 4+« « « « R o
Solamen diaphana (DaLL) F R R F C . .+ « .+ .« .
Chlamys sp. « + « « R R + + R
Polynemamussinm intuscostatum (YOKOYAMA) F - C C « e e
Ostrea sp. R I . . . o e f .
Limatula kurodai Oyama e - S T T T PO
Promantellum hirasei (PiLsBRY) C - . F o« « « « +
Vesicomya katsuae Kuropa T 2
Trapezium liratum (REEVE) N T
Felaniella usta (GouLp) |« o« R . e e e e e e
Lucinoma acutilincatum (CONRAD) c R «- FCAC . CZCC
Venericardia ferruginea CLESSIN } R e e e e e e e

“ Cardinm " sp. T
Cyclina orientalis (SOWERBY) A T S
Venus toreuma (GouLD) \' R e e e e e e e e
Mercenaria cf. yokoyamai MAKIYAMA « R R + + o« + « « < .
Dosinia sp. . . .+« « +« <« F . .
Macoma nipponica (TOKUNAGA) . e e e e s e e e
M. praetexta (v. MARTENS) c . . > A . F .« .« . .
M. tokyoensis MAKIYAMA C C F +« +« +« « « +« + F
Fabulina iridelle (v. MARTENS) S
F. nitidule (DUNKER) c . . F . « +« « F . .
Cryptomya busoensis YOKOYAMA P S
Teredo sp. « F v ¢ « R + e« e o«
Periploma cf. pulchellion HaTAl and e e e C e e e e e

Nistrama

Cuspidaria gouldiana septentrionalis KurRODA « F F « « « « « « o
C. nobilis (A. AbAms) R R ¢ « o« o o o & e
C. japonica KURODA F « « R A + « « <« «

Loc. 1: Road-side exposure, about 450 m. southeast of Okura, Sugaya-mura, Hiki-gun, Saitama
Prefecture (tuffaceous medium-grained sandstone). .

Locs. 2 and 3: River cliff, about 600 m. southeastsouth of Okura., Sugaya-mura, Saitama
Prefecturc(2: granule conglomerate to very coarse-grained sandstone; 3: tuffaceous
fine-grained sandstone).

Loc. 4: River cliff, about 600 m. west of Gédo, Higashi-Matsuyama City, Saitama Hiki-gun,

Saitama Prefecture (tuffaccous fine-grained sandstone).

River-side small cliff, western end of Godo, Higashi-Matsuyvama City, Saitama Prefec-

ture (tuffaceous fine-grained sandstonc).

Loc. 6: River clff, southeastern end of Shégunzawa, Sugaya-mura, Hiki-gun, Saitama Prefec-

ture (siltstone).

Road-side exposure, about 500 m. southwest of Shégunzawa, Sugaya-mura, Iliki-gun,

Loc.

w

-3

Loc.
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Puncturella hirasei OTuKA F C
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Table I

1 2 3 4 5 6 7 8 9 1 1

C R . . . . .
P. nobilis A. Apanis N L T
Lischkeia crumpi (PiLSBRY) C CRrR AC « « « « -
Calliostoma unicum (DUNKER) - R « F « .« . ..
Gibbula saitamensis Haral and Mascpa, n.sp. e T T
Minolia pseudobscura (YOKOYAMA) C ¥F C A - « - « « <
* Solariella” musashiana HaTA1 and Masupa, AC A A « . . L.,
n. sp.
Leptothyra psendotransenna (OzAKn) cC - - F A « « + < .+
Turbo cf. coreensis REcLUZ <« o« . C - . .
Cocculina japonica DAlL R «+ R - . . . .
Cerithium exelsum (YOKOYAMA) C « C R +» =« =« o « o
Neverita didyma (RODING) L N O e
Tectonatica janthostomoides (KURoDA and C F . CF « + « + o .
HABE)
Trophonopsis candelabrum (REEVE) e+ + =+« « R Cor e
Beringius sp. R + - L
Volutopsius konnoi Hatar and Mastpa,n.sp. | € R + R R =+ =« =« +» =+

Ancistrolepis trochoidens (DarL)

R e e e e e e e
Siphonalia fusoides (REEVE) R «+ R + =+« + =« =+ + « R
Buccinum sp. « R + « F .« < .
Fulgoraria prervostiana (CROSSE) e+« R R ¢+ + + e« e
Cancellaria limata YOKOYAMA R« + o« o o« e s
Aforia nojimensis (YOKOYAMA) T - S
Etremopa cosibensis (YOKOYAMA) . « F < . . . - .
Turris leucotropis (Abpams and REEVE) N - T T T S S B
Propebela candida (YOKOYAMA) o e . L
Oenopota cf. kagana (YOKOYAMA) e « « « F o« o« o+« e
Pyrunculus tokyoensis HABE c Cc - . F . . .. . .
Leucotina sp. O - S T T T P S S
Liloa cura (A. ADAMS) N O L
Semiretusa cf. globosus (YAMAKAWA) R O (-
Acteocina cf. delicatulus (A. Apaws) . R Ce e e e

Dentalium yokoyamai MAKIYAMA
D. weinkaunfii DUNKER

D. septentrionale Oyama

Aturia sp. (. sp. ?)

Laqueuns rubellus (SOWERBY)
Linthia sp.

Otolithus spp.

Fish scale

Cetacea sp.

cOPOTRE WO
'7] - -

Isurus hastalis AGassiz R+« = o« s e e e .
Sardinia sp. . e e e . « +« C C F
Makivama sp. . . . . . . . C C C F

Loc.
Loc.
.10
LI

Saitama Prefecture (siltstone). ) )

Road-side exposure, west of Shimo-Gddo, Higashi-Matsuyama City, Saitama Prefecture
siltstone).

g(oad-side)cliff, about 150 m. south of Loc. 8, about 250 m. southwest of Shimo-Godo,
Higashi-Matsuyama City, Saitama Prefecture (siltstone). )
Road-side cliff, about 500 m. southwest of Shimo-Godo, Higashi-Matsuyama City,
Saitama Prefecture (siltstone). .

Road-side exposure at Izui, Kamei-mura, Hiki-gun, Saitama Prefecture (siltstone).
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is recognized an increase in individuals
of Lucinoma acutilineatum and Makivama
sp. The occurrence of AAfwria is note-
worthy.

From the above given accounts it is
considered that the lower horizon of the
Tokigawa formation may have been de-
posited under the influence of rather
warm water of an off shore environment
and the upper horizon of the formation
under the influence of rather deeper
water condition.

d) Tsuchishio formation

Abundant molluscs were found from
the alternation of very fine-grained sand-
stone and siltstone at Tsuchishio. Name-
kawa-mura, @sato-gun. Saitama Prefec-
ture, associated with some sand-pipes.
These molluscs occur as molds or casts
but their morphological characteristics
are rather well preserved. The follow-
ing species were determined.

Acila divaricata (HiNDs)
Nuculane sp. ..
Yoldia naganumana (YOI\O\ A\IA)

Anadara cf. amicula (YOKOYAMA)
Limopsis cf. nipponice YOKOVAMA. ...
Aequipecten sp. .
Clinocardinm cf. uluzlum (F-\BR{C]L%)

zx'ooo;n

Polynemamussiton sp. ... ............. R
Astarte cf. hakodatensis Yokovana. . F
Dosinia cf. japonica (RvEVE) ........ R
Macoma cf. incongrua (v. MArRTENS). . R
Sanguinolaria sp. . ... ... ... ... C
Cadella delte (YOKOYAaMA) ..........R
Cultellus attennalus DONKER ........ F
Cryplomya busoensis YOKOYAMA I
Ophiodermelle ogurana (YOKoYaMA). . R
Searlesie cf. fuscolabicte (Saitit). ... C
Turritella saishuensis molidukii

OTUKA oo e e e C
Polinices sp. .. ..C
Fusinus perplexus (A AD A\m) .R
Cancellaria cf. laticoste Lonsrckr ..C
Cancellaria spengleriana DESHAYES .. R

From the list it may be considered

that the present fauna may have been
deposited under the influence of a rather
cool to moderate shallow water condition.
The occurrence of Aunadara cf. amicula,
Astarte cf. hakodatensis, Turritella saishu-
ensis motidukii, etc. which are common
in the Late Miocene deposits distributed
in North Honshu are noteworthy because
they extend the distribution of the Late
Miocene fauna of Japan.

Molluscan shells and fish scales are
found sporadically in the granule to peb-
ble bearing massive siltstone at the right
cliff of the Arakawa River, Honda, Moto-
hata-mura, Osato-glxn, Saitama Prefec-
ture. They are as follows.

Solemya elongate Aokt ............ .. R
Nuctwla sp. ... R
Malletia sp. . .F
Nuculana sadoenus (YO!\O\ AM! x) .R
Yoldia cf. hurukutiensis NOMURA and
ZiNBo ..., .C
Portlandia ;a/zmma (A AD \\IS) .F
Arca cf. boucardi JOUSSEAUME . ..... R
Crenella sp. ...................... ... F
Lucinoma acutilineatum (Coxrap) ..C
Macoma cf. incongrua (v. MARTENS)

.................................. F
Mya japonica Jay ..................R
Solarielle ? sp. ...................... R
Tectonatica janthostomoides (Kuropa

and Hasg).. R
Dentalium sc j)lentrm;mle O\ AMA ... R
Fish scales..........................C

Among the molluscs in the above
list Yoldia, Portlandia, Lucinoma, etc.
mainly consist of intact valves. Judged
from the molluscan assemblages and
lithological characters the deposition of
the present fauna may have been under
the influence of a rather deep water
condition.

Correlation and Geological Age

From the occurrence of Ostrea gravi-
lesta, Sivatorvia sivatorieisis, Cyclina japo-
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nica, Soletelling minoensis, Vicarva callosa
japonica, Vicaryvella tyosenica. etc. it is
evident that the fossil fauna of the Ozo-
no formation can be correlated with the
Early Miocene fauna of extensive distri-
bution in Japan and Korea {HATAL, 1960).
The fauna of the Heiroku formation of
Korea, the Yatsuo of Toyama. Higashi-
Innai of Ishikawa, Shobara of Hiroshima,
Uetsuki of Okayama, Mizunami of Gifu,
Ajiri of Miyagi, Shiratori of [wate Prefec-
tures, etc. are all thought to be corre-
lative with the present fauna.

The molluscan fauna from the Ara-
kawa formation may also be correlated
with the Early Miocene fauna of Japan.

The fossil fauna from the Tokigawa
formation may be Lale Miocene in age.
Although the Late Miocene megafossil
fauna in the Kwanto Region has hitherto
not been known sufficiently, it is consid-
ered that the Tokigawa fauna may cor-
respond to the Genjigawa and Isozaki
formations in Ibaraki Prefecture (OzAKi
and SaiTo, 1954, Sarro, 1936) from the
characteristics of the molluscan assemb-
lages.

The occurrences of Anadara cf.
amicula, Turritella saishuensis motidukii
from the Tsuchishio formation are very
interesting from the view point of faunal
assemblages, because the faunal charac-
ters are closely related with those of the
Shigarami faupa in Nagano Prefecture
(ToMizAwA, 1958) but not with those of
the Kwanto Region.

Description of New Species

Family Nuculanidae
Genus Succella WOODRING, 1925

Saccella konnoi HATAL and MASUDA,
new species

Plate 40, figurcs 3, 4, 5.

Holotype . —DGS * Reg. No. 4235,

Shell small, rather thin, moderately
inflated, transversely elongated: inequi-
lateral. anterior side somewhat shorter
than posterior; anterior margin rather
sharply rounded; posterior margin ob-
tusely pointed. Ventral margin broadly
rounded. Surface with ridge running
from beak to posterior end and with ob-
solete one extending from beak to lower
part of posterior portion; lower ridge tends
to become very faint near postero-ventral
margin ; surface sculptured with rather
coarse, irregular concentric growth lines
which tend to obsolete near antero- and
posterior sides and narrower than their
interspaces. Escutcheon rather wide,
lanceolated, with faint, fine growth lines,
sharply bounded by upper radiating
ridge. Characteristics of interior surface
remain unknown.

Dimensions (in mm.):— Holotype,
height 5.3, length 7.9, depth 25; para-
types, height 6.4, length 10.2, depth 2.8;
height 5.2, length 8.0, depth 2.3.

Remarks :—This new species s
named in honor of Prof. Enzo KON'NO of
the Institute of Geology and Paleontolo-
gv. Faculty of Science, Tohoku Univer-
sity.

The present new species resembles
Saccella confusa (HANLEY) (SUzuKr and
IsHIZUKA, 1943, p. 53, pl. 1. figs. 1-7), but
it can be distinguished from the latter
by its small shell and surface sculpture
consisting of coarse irregular concentric
growth lines which tend to become ob-
solete towards the antero- and posterior
sides.  Saccella gordonis (YOKOYAMA)
(1920, p. 177. pl. 19, figs. 4. 5) differs
from the present one by its lower shell
and regularly spaced concentric growth

* Abbreviation for Department of Geology.
Faculty of LEducation, Tohoku University,
Sendai.
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lines.

Tyvpe locality, Geological formation
and Age:—Locality 4 (Lat. 36°04'56"'N.,
Long. 139°19'16”E). Tokigawa forma-
tion. Late Miocene.

Distribution .—Known only from the
present area.

Family Trochidae
Genus Gibbula Risso, 1826

Gibbula saitamensis HATAI and MASUDA,
new species

Plate 40. figures 23 a-c.

Hlolotvpe :—DGS, Reg. No. 4247.

Shell moderate in size, rather thick,
trochoid; younger whorls lost; spiral
angle about 120°. Shell consisting of
about five whorls separated by obscure
sutures, sculptured with four, distinct
spiral cords of which lower two more
distinct than upper two, very faint, fine
spiral threads between spiral cords and
fine incremental lines; spiral cords
much narrower than their interspaces.
Base of whorl moderately inflated, with
about 13, faint, unequal, ncarly equally
spaced spiral threads and fine increment-
al lines. Umbilicus deep, funnel shaped,
with several spiral threads.

Dimensions (in mm.) :—Height ca. 15,
max. diameter 21, min. diameter 18.

Remarks—Only one rather imperfect
specimen is found in the collection.

Gibbula japonica (A. AnaMs) (Dun-
KER, 1882, p. 144, figs. 17, 18), a living
species of western Japan, can be disting-
uished {rom the present one by its smal-
ler shell, more number of somewhat
granulated spiral cords and channeled
sutures.

Type locality, Geological formation
and Age .—Locality 5 (Lat. 36°04’50"/N.,
Long. 139°1934”E.). Tokigawa forma-
tion. Late Miocene.

Distribution :—Known only from the
type locality.

Family Trochidae
Genus Solariella WooD, 1842

“ Solariella ' musashiana HATAL and
MASUDA, new species

Plate 40, figures 14-17.

Holotype -—DGS, Reg. No. 4241.

Shell small. thin, nearly discoidal;
surface smooth, polished, ornamented by
faint, fine incremental lines and very
faint, fine spiral threads. Whorls about
four, rapidly enlarging. separated by
rather distinct, impressed sutures. Body
whorl ventricose. Aperture nearly cir-
cular ; outer and inner lips simple and
sharp. Umbilicus rather large and deep.

Dimensions (in mm.) . — Holotype,
height 75, maximum diameter 115,
minimum’ diameter 8.5; paratypes, height
6.5, max. diameter 15, min. diameter 10.3;
height 6, max, diameter 115, min. dia-
meter 8.5.

Remarks . —Solariella  fulgens DALL
(1925. p. 20. pl. 36, figs. 2, 10), a Recent
species of Japan. can be distinguished
from the present one by the subcircular
shell and rather small aperture.

Type locality. Geological formation and
Age—Loc. 2 (Lat. 36°05'06"’N., l.ong. 139"
19’05’E)). Tokigawa formation. Late
Miocene.

Distribution .—Known only from the
present area.

Family Buccinidae
Genus Volutopsius MORCH, 1857

Volutopsius konnoi HATAI and MASUDA,
new species

Plate 40, figures 19a-b. 20a-b.

Holotype :—DGS, Reg. No. 4244,
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Shell rather small, thin, fusiform;
provided with five whorls ; nucleus rather
large, rounded ; spiral angle about 50°.
Whorls rapidly enlarging; shoulders
rounded ; separated from each other by
well defined sutures; sculptured with
weak, longitudinal ribs, incremental lines
and spiral threads; longitudinal ribs
subvertical, numbering about 15 on body
whorl. rather distinct on upper part but
tend to become obsolete and disappear
towards base, separated by interspaces
broader than ribs themselves. Body
whorl very large, roundly shouldered
above and contracted below. Basal fasci-
ole rather faintly defined by shallow
groove. Aperture long, narrow, much
more than one-half of shell length ; outer
lip thin and simple; inner lip smooth
with thin callus.

Dimensions (in  mm) :—
neight 155, diameter 75;
height ca. 31, diameter 17.

Remarks :—This species is named in
honor of Prof. Enzo Kox'so.  This is a
rare genus in the Tertiary strata of
Japan. The present new species can be
distinguished from Volutopsius midden-
dorfi DALL (1891, p. 186), a Recent species
of the Northern Pacific, by its small shell,
longitudinal ribs on upper part of whorls.

Type localily, Geological formation and
Age:—Loc. 5 (Lat. 36°04’50’’N., Long.
139°19'34”’E.). Tokigawa formation. Late
Miocene.

Distribution :—Known only from the
present area.

Holotype,
paratype,
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Explanation of Plate 40

Figs. 1, 2. Nuculana (Nuculana) robai Kuropa. 1. Left valve. x1.6. 2, Right valve, x1.6.
DGS, Reg. No. 4234. Loc. 5. Tokigawa Miocene.

Figs. 3-5. Saccella konwnoi HaTat and Masupa, n. sp. 3, Left valve, x1.6. Holotype, DGS,
Reg. No. 4235. Loc. 4. Tokigawa Miocene. 4. Right valve. x1.6. 5, Left valve, X1.6.
Paratype, DGS, Reg. No. 4236. Loc. 2. Tokigawa Miocene.

Figs. 6, 7. Portlandia japonica (A. Apams) Right valve. x1.2. DGS, Reg. No. 4237. Loc. 5.
Tokigawa Miocene.

Fig. 8. VYoldia sp. Right valve, x1.2. DGS, Reg. No. 4238. Loc. 5. Tokigawa Miocene.

Figs. 9-11. Limopsis tokaiensis Yoxkovama. 9. Left valve. x1.2. 10, 11, Right valve, x1.2.
DGS. Reg. No. 4239. Loc. 5. Tokigawa Miocene.

Figs. 12, 13. Cuspidaria japonica KuroDa. Right valve, x1.2. DGS, Reg. No. 4240. Loc. 5.
Tokigawa Miocene.

Figs. 14a-c, 15, 16, 17a-b. “ Selariella * musashiana HATA1 and MAsuUDA. n. sp.  14a, Apical view,
x1.35. 14b, Umbilical view. x1.35. 1l4c, Apertural view, x1.35. Holotype, DGS, Reg.
No. 4211. Loc. 4. Tokigawa Miocene. 15, 16. Apical view, x1.35 17a, Apical view,
x1.35. 17b, Umbilical view of 17a, x1.35. Paratype, DGS, Reg. No. 4242. Loc. 4. Toki-
gawa Miocene.

Figs. 18a-b. Lischkeia crumpi (PiLssrY). a, Apertural view, x1.2. b, Dorsal view of 18a,
x1.2. DGS, Reg. No. 4243. Loc. 4. Tokigawa Miocene.

Figs. 19a-b, 20a-b. Volutopsius konnoi HATAl and Masuba. n. sp.  19a, Apertural view, x1.4.
19b, Dorsal view of 19a, x1.4. IHolotype, DGS. Reg. No. 4244. Loc. 5. Tokigawa Miocene.
20a, Apertural view, x1.2. 20b, Dorsal view of 20a, x1.2. Paratype, DGS, Reg. No. 4245.
l.oc. 2. Tokigawa Miocene.

Figs. 21, 22. Turritella saishuensis motidukii OTUKA. 21, Dorsal view, X1.2. 22, Apertural
view, X1.2. DGS, Reg. No. 4246. Loc. Tsuchishio, Namekawa-mura, Osato-gun, Saitama
Prefecture. Tsuchishio Miocene.

Figs. 23a-c. Gibbula saitamensis Hatat and MAsSUGDA, n. sp.  a, Apical view, x1.4. b, Umbilical
view of 23a, x1.4. c. Apertural view of 23a, x1.4. Holotype, DGS. Reg. No. 4247. Loc.
5. Tokigawa Miocene.

Figs. 24a-b. Pyrunculus tokyoensis HABE. a, Apertural view, x1.2.° b, Dorsal view of 24a,
% 1.2. DGS, Reg. No. 4249. Loc. 1. Tokigawa Miocene.

Fig. 25. Neritopsis sp. Apical view, x1.35. DGS, Reg. No. 4250. Loc. 2. Tokigawa Miocene.

Figs. 26, 27. Phanelolepida pseudotransenna Ozaki. Apical view, x1.35. DGS, Reg. No. 4251.
Loc. 5. Tokigawa Miocene.

Fig. 28. Trophonopsis candelabrum (REeve). Dorsal view, x1.2. DGS, Reg. No. 4252. Loc, 6.
Tokigawa Miocene.

Fig. 29. Aturia sp. (n. sp.?). x1. DGS, Reg. No. 4253. Loc. 6. Tokigawa Miocene.

Fig. 30. Problematica, probably part of tail bone of some kind of fish. x1. DGS, Reg. No.
4254. Loc. 1. Tokigawa Miocene.



HATAT and MASUDA: Megafossils from Saitama Plate 40

e X 2y

K. Masupa photo



Trans. Proc. Palacont. Soc. Japan, N.S., No. 46, pp. 263-271. P]. 41, June 10, 1962
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Die fossilen Bldtter der sog. ., Fi-
cus “¥* tiligefolia (Al. BR) HEER wurden
bis heute von vielen [Forschern hinsicht-
lich ihrer taxonomischen Stellung ver-
schieden beurteilt. Im Jahre 1845 hatte
Alexander BrAUN zum ersten Mal die
Form aus Qeningen als Cordia ? tiliaefolia
beschrieben. Seitdem hat man ihr ver-
schiedene Gattungsnamen, Dambeyopsis.
Pterospermum, Biittneria. Alangivm (=
Marlea; u. a. gegeben. Auch jetzt sind
die Meinungen dariiber noch geteilt.

Einer der Verfasser, K. TAKAHASH]I,
hat hier zwei Blitter der sog. ,, Ficus*™
tiligefolie (Al. Br) HeeRr aus Kyushu

* Received Jan. 5. 1962 : read Nov. 18, 1961.

*%* Die Bezeichnung ,. —— ** bedeutet hier
folgendes: Die vorliegenden Blattreste sind
identisch mit Ficus tiliaefolia (Al. BR.) HEER.
die von O. HErr beschrieben wurde, aber es
ist sehr zweifelhaft, ob diese Blattabdriicke
den rezenten Gattungsnamen Ficus verdienen.
Der Name Ficus wiire nur dann richtig. wenn
die Zugehoérigkeit dieser Blattabdriicke zu
Ficus gesichert wire.
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genau beschrieben und seine Meinung
iber ihre taxonomischen Beziehungen
ausgesprochen. Der andere Verfasser, L
OBaTA, hat die Geologie und Stratigra-
phie des betreffenden Bezirks mitgeteilt.

Bei dieser Arbeit sind die Verfasser
Herren Dr. Seido Expo und Prof. Dr.
Kazuo HuziokA an der Universitdt Akita,
die ihnen wertvolle Hinweise gaben, zu
herzlichem Dank verpflichtet. Ferner
gebithrt ihr Dank Herrn Prof. Dr. Her-
mann  WEYLAND, Wuppertal-Elberfeld,
der ihnen wertvolle Hinweise gab und
ihren Schriftsatz korrigierte, und Herrn
Dr. Razvan GivULESCU, Cluj-Klausenburg
(Ruménien), der ihnen seine wertvolle
Meinung mitteilte.  Herzlichen Dank
schulden sie auch Herren Prof. Dr. Tatsu-
ro Matsumoto, Prof. Dr. Hisamichi
MaTsusuitTa, Prof. Dr. Ryuzo TORIYAMA
und Toru [wanAsHI, die mit ihrem Rat
die Untersuchungen férderten.

Fundort und Stratigraphie

Zunichst erldutern die Verfasser
den Fundort und die stratigraphische
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Lage der Fundschicht von ,, Ficus * tiliae- der Grube von Kami-Honami des Nittetsu-
Ffolia (Al. Br.) HEer. Weiter werden die Kaho-Kohlenbergwerkes im Chikuho-
Geologie und Stratigraphie der Umge- Kohlenfeld gesammelt und dem einen der
bung des Fundorts der betreffenden Art Verfasser, K. TakaHasui, zur Bearbei-
von dem einen der Verfasser, [. OBATA, tung gebracht.

kurz dargelegt. Die Bldtter sind ganz schwarz und

Die betreffenden Blitter wurden im liegen eingebettet in dem zum Teil
Jahre 1953 von [ OBATA, der damals sandigen dunkelgrauen Gestein. Sie sind
Student der Universitdt Kyushu war, in nicht volistdndig in der Form, aber sie
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Abb. 1. Geologische Karte in der Umgebung von Daibu im Chikuho Kohlenfeld.

1: Biotit-Quarz-Semischiefer. Quarz-Hornblende-Semischiefer, Hornfels-Gesteine u.a.
2: Amphibolite. 3: Sawara-Granit. 4: Kaho-Granit, 5: Ooyake-Schichten, 6: Sanjaku-
Goshaku-Schichten, 7: Takeya-Schichten, 8: Diluviale Sedimente, 9: Alluviale Sedi-
mente, 10: Serpentinit, 11: Aplit, 12: Stelle der Grube, 13: Fundert von ., Ficus*
tiligefolia, 14: Verwerfung, 15: Verwerfung, dic in der Grube festgestelit wurde.
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sind verhdltnismiBig gut erhalten.

Im Bezirk von Daibu entwickeln sich
die kohlenfiihrenden alttertiiiren Schicht-
en Uber der Diskordanz oder Verwerfung
gegen die metamorphen Gesteine und den
Granit (s. Abb. 1). Die alttertidren Schi-
chten bestehen aus den QOoyake-, San-
jaku-goshaku- und Takeva-Schichten
und sind etwa 410 m miichtig. Diese
Schichten enthalten die Unterflozgruppe
im Chikuho-Kohlenfeld.

Zu diesen Schichten ist das Folgende
Zu sagen:

1; Ooyake-Schichten Ica.
195 m miichtig)

In der Umgebung von Kuroobaru
bauen sich die Ooyake-Schichten auf den
Amphibeliten diskordant auf und ostlich
von der Sasae-Grube grenzen sie an die
Amphibolite. Die  OQoyake-Schichten
bestehen hauptsichlich aus groben bis
mittelkérnigen Sandsteinen, Schiefertonen
(oder zuweilen sandigen Schiefertonen),
einigen Konglomeraten und ein paar
Kohlenflozen. In den Sandsteinen kann
man zuweilen , Zwiebel-struktur* bemer-
ken. Die Kiesarten sind kugelférmige
oder subkugelfomige Granite, Quarz-
Semischiefer, hornfelsartige Gesteine
usw. In den Kohlenflozen kommen viele
Kieselholzer vor, jedoch weniger als in
den Sanjaku-Goshaku-Schichten. Das
Liegende der IKohlenfloze bilden oft viel
AlO, enthaltende Tone.

Die OQoyake-Schichten zeigen im
allgemeinen die sehr bedeutende Ver-
anderung der Sedimentfazies, die be-
sonders in den Teilen auf und unter den
Kohlenflozen hervortritt.

In diesem Bezirk wurde bis heute
kein  Muschelschalenrest angegeben.
In dem llangenden des Yonshaku- und
Goshaku-Flozes in der Kami-Honami-
Grube kann man ziemliche viele Blatt-
abdriicke finden, und zwar wurden die
vorliegenden Blattabdriicke von ,, Ficus ™

160 his

tiliaefolia (Al. Br) HEER im [Hangende
des Goshaku-Flozes gesammelt.
Die folgende Ubersicht zeigt die

oM

Abb. 2. Profil der Qoyake-Schichten in Daibu.
1: Kohienflz, 2: Schieferton, 3: Sandiger
Schieferton, 4: Sandstein, 5: Konglomerat,
6: Metamorphe Gesteine, A: Yonshaku-Floz,
B: Goshaku-Fléz, C: Nishaku-Fl¢z, D: San-
jaku-Fl6z, E:Hasshaku-Fléz, X : Fundhori-
zont von ,, Ficus* tiliacfolia.
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Sedimentfazies in den Teilen auf und
unter dem Yonshaku- und Goshaku-Floz
{vgl. Abb. 2):

Sandstein (5. 98 m)

Z.T. sandiges dunkelgraues Gestein
mit ,, Ficus u.a. (4.38 m)

Goshaku-Kohlenfloz (1. 10 m)

Sandiger Schieferton (6.53 m)

Schwarzer Schicferton mit Blattresten
(0. 94 m)

Yonshaku-Kohlenfioz (2. 04 m)

Schwarzer Schieferton und Sandstein
(Wechsellagerung) (22. 9+ m)

——Diskordanz oder Verwerfung—
Sawara-Granit oder metamorphe

Gesteine

Die betreffenden pflanzenfithrenden
Schichten entsprechen dem unteren Noo-
gata-Pollenbild TAKatAsHIS (1961).  Thr
geologisches Alter ist Obereozin.

2) Sanjaku-Goshaku-Schichten (ca.
140 bis 170 m miichtig)

Diese Schichten lagern auf den Oo-
yvake-Schichten konkordant auf. Sie be-
stehen hauptsichlich aus groben bis fein-
kornigen Sandsteinen und Schiefertonen.
aber in ihrem oberen und unteren Teil
sind Sandsteine tberwiegend und im
mittleren Schiefertone herrschend. Die
Sandsteine zeigen oft ** Zwiebelstruktur .
Die betreffenden Schichten enthalten
einige diinne Konglomerate und ein paar
kohlenfléze. In den Kohlenflézen kom-
men viele aufrechte Kieselholzer vor,
deren Wurzeln autochthon im Floz oder
Liegenden stehen. In diesem Bezirk
kann man keinen Molluskenrest finden.

3) Takeya-Schichten (70m-+madchtig)

Die Takeya-Schichten sind die ober-
sten Ablagerungen in diesem Bezirk.
Da man im Feld diese Ablagerungen
nicht genau beobachtlen kann, kann man
ihre Sedimente nicht genauer untersu-

chen. Sandsteine Gberwiegen, Schicfer-
tone sind nur wenig vorhanden. Auch
trifft man ein paar diinne Kohlenfléze
an. Im grauweibgefiarbten Schieferton
nordlich von Kamimashiki haben die
Verfasser einige Monokotyledonenreste
gefunden und auch im schokoladefarbi-
gen Schieferton ostlich von OKatani
einige Blattabdriicke.

Beschreibung der Art

? Moraceae
. Ficus® tiliaefolia (Al. Br) HEER
Tafel 41, Figuren 1, 2.

1856 Ficus tiliaefolia, HERR, S. 68-69, Taf. 83,
Fig. 3-12: Taf. 84, Iig. 1-6: Taf. 85,
Fig. 14.

1934 Ficus tiliwefolia, WEVLAND, S.
Taf. 8, Fig. 2, Taf. 9, Fig. 1.

1957  Ficus tiligefolia, Nacai, S. 77-78, Text-
Fig. 3-4; Taf. 1, Fig. 3-4.

64-63,

Es sind zwei Blitter gefunden
worden, die dieser Art zuzurechnen sind.
Beide sind verhiltnismiiBig gut erhalten.
Die Form der Blatter ist mehr oder
weniger eiformig; das obere von ihnen
ist mit einer sehr markierten Spitze ver-
sehen und der unterste Teil der Blatt-
lamina ist zerstort, bei dem unteren ist
die Blattbasis seitlich ungleichformig,
sehr schwach herzformig order nieren-
formich. Das Blatt ist ganzrandig. Die
Breite betrigt bei dem in Fig. 1 abgebilde-
ten Blatt 8cm, bei dem in Fig. 2 abge-
bildeten etwa 9cm. Der Leitbiindeiver-
lauf ist strahlig ; eines verliuft seitlich an
der einen und zwei seitlich an der ande-
ren Seite des Hauptbiindels in entspre-
chenden Winkel von der Basis aus auf-
wdrts. Die Sekundirnerven laufen in
einem nach aufwirts etwas konkaven,
in der Niihe des Blattrandes zu schirfer
werdenden Bogen. Die die Primér- und
Sekundirnerven verbindenden Anastomo-
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sen entspringen unter einem rechten oder
beinahe rechtem Winkel und zeigen den
schwach aufwirts konvex gebogenen
Verlauf.

In Japan ist ., Ficus " tiliaefolia (Al
Br) HEeEr in Hokkaido und Shikoku
angetroffen worden. Weiter kennt man
sie aus eozdnen und oligozinen Ablage-
rungen Europas und Amerikas.

Taxonomische Bemerkungen
{Von K. TAKAHASHI)

Seit langer Zeit hat der Verfasser
die botanische Zugehorigkeit der so-
genannten Ficus tiliaefolia (Al. BR) HEER
in Zweifel gezogen. R. GIVULESCU (1959)
hat sich iiber ihre Taxonomie kritisch
gedubert und einen neuen Formgattungs-
namen vorgeschlagen. Dem Verfasser
liegen jetzt zwei Blattabdricke von
. Ficus™ tiligefolic vor. Er hat daher
ebenfalls (iber ihre Taxonomie Betracht-
ungen angestellt. Er neigt der Meinung
Givurescus zu.  Nachdem Alexander
Braun (1845) das in Frage stehende
Blatt als Cordia ? tilicefolic beschrieben
hatte, haben es viele Forscher unter
verschiedenen Gattungsnamen, Coirdia ?.
Dombevopsis, Ficus, Pterospermum, Biil-
tneria. Alangium (=Marlea) u. a. beschrie-
ben. Der Verfasser hat diese Namen
tabellarisch zusammengestellt (s. Tabelle
1. Es wurden also verschiedene Gatt-
ungsnamen benutzt, aber es fehlt ein
befriedigender Beweis, daB eine dieser
Benennungen unbedingt richtig ist.
Unter solchen Umstidnden kann man die
Benttzung eines bestimmten Gattungs-
namens nicht erwarten.

H. Wevyranp (1934) hat folgende
Meinung ausgesprochen : .Dem Biiltneria-
Typus gehoren auBer unseren und den
schlesischen Blittern wohl auch diejeni-
gen HEER's an (Ficus tiliaefolia, 1835/59,
Taf. 53, Fig. 3-12; Taf. 54, Fig. 1-6,

-]

die UNGER's von Sotzka (Dombeyopsis
tiliaefolia UNGER, 1851, Taf. 46, Fig. 4 u.
5: Dombevopsis grandifolia UNGER, Taf.
47, Fig. 1 u. 2) und die FRIEDRICH'S (Ficus
tiliaefolia A. Br. sp., 1883, Taf. 11, Fig.
5 u. 6).

W. BERGER (1955) hat iiber die tax-
onomische Stellung dieser Blattreste die
Meinung vertreten, die systematische
Stellung derartiger Blattreste sei bis
heute noch nicht befriedigend geklirt
....Da unter dem Namen Ficus tilicefolia
mitterweile aber alle moglichen &dhn-
lichen Blatttireste beschrieben worden
seien, die zum Teil sicher ganz anderer
systematischer Stellung seien (darunter
wohl auch einige echte Ficus-Reste) und
szudem UNGEREs  Originalabbildungen
nicht ganz eindeutig seien, sein Original-
material aber nicht nachgepriift werden
konne, werde. bis eine griindliche Spezial-
bearbeitung die ganze Frage endgiltig
gekldart habe, der zweideutige Namen
Ficus tiliaefolia besser vermieden und
sollten die Blattreste mit einigermafen
sicherer Sterculiaceen-natur mit WEY-
LAND als Biittueria aequalifolia bezeichnet
werden.

R. GivuLEscU schlieBlich hat 1959 zu
Ficus tiliaefolia (Al. Br.) HEegr erklart.
daB ihre Zugehorigkeit zu Ficus, Biitt-
neria oder Alangium (=Muarlea) zweifel-
haft sei, und dafiir eine neue Formgattung
Biittneriophylium vorgeschlagen. Die von
O. HEER Ficus tiliaefvlia benannten fossil-
en Blitter, die dann in die Gattungen
Pterospernmuon, Biittneria und  Alangium
versetzt wurden, gehoren sehr wahr-
scheinlich keiner dieser Gattungen an.
Vorldaufig seien wir nicht in der Lage
festzustellen, um was fiir eine Pflanze es
sich handle. Es sei aber sehr wahr-
scheinlich, daB diese keinem rezenten
Vertreter entspreche. Bis zur volligen
Kliarung dieser Frage wird die generische
Benennung Biittneriophyllum vorgesch-
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Tabelle 1. Liste des Namengebrauchs von Ficus tiliaefolia, Biittneria aequalifolia u. a.

Al Braux 1845 Cordia ? tiliaefolia

Fr. Unger 1851 Dombeyopsis tiliaefolic

H. GOEPPERT 1852 D. tiliaefolia

O. Heer 1856 Ficus tiliaefolia (vereinigt)

Fr. UNGER 1861 Ficus tiliaefolia

C.v. ETTINGSHAUSEN 1867 Ficus tilicefolia

W. ScHIMPER 1871-72 Ficus tiliaefolia

G. SAPORTA 1886 Pterospermwom tiliaefolion

K A ZitTEL 1890 Ficus tiligefolia

F. H. KowrLToN 1899 Ficus tiligefolia ?

Fr. MEYER 1918 (Biittneria aequalifolia) (vereinigt)
G. DeErare 1922 Biittneria tiliaefolia

S. Enpo 1932 Ficus tiliaefolia

H. WEvLAND 1934 Ficus tiliaefolia (Biittneria aequalifolia)
f\XIII\T é%};l:ggl?ovlc 1939 (Alanginwm aequalirolium)

1.Z. BarBU 1947 Ficus tiliaefolia

S. OtsHi 1950 (Marlea aequalifolia, M. basiobliqua u.a.)
W. BERGER 1950 Ficus tiliaefolia ‘

W. BERGER 1953 L Ficus  tiliaefolia

W. BERGER 1955 (Biittneria aequalifolia)

T. Tanat 1955 (Marlea aequalifolia u.a.)

,i: g:‘gh\‘ 1956 (Marlea aequalifolia, M. basiobliqua)
K. Nacat 1957 Ficus tilicefolia

% g;‘g;“ 1959 (Marlea aequalifolic)

R. GivuiEscu 1959 Bz’itmerio/)lz_\'llu;n (vorgeschlagen)
R. GiviLescu 1960 (Biittneriophyllem aequalifolinm)

§ %:A\;}'{lﬁscu 1960 (Biittneriophylium aequalifalium)

T. TANAL 1961 (Alangium aequalifolium)
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lagen.

Der Verfasser schlieBt sich dieser
Meinung an. Nun hat R. GIvULEScu
seiner Formgattung Biittneriophyllum
keine Diagnosc gegeben.  Solange er ihr
aber keine morphographische Beschreib-
ung beifligt, kann der Verfasser diesen
Formgattungsnamen nomenklatorisch
nicht als giiltig annehmen. Daher hat
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er {ir die betreffenden Blattabdriicke
die Benutzung des Formgattungsnamens
Biittneriophvilion GIVULESCUS noch ver-
mieden und hier nur den alten Namen
. Ficus® tifiaefolia (Al. BR.) HEER benutzt.

In Japan gab es bisher zwei Mein-
ungen betreffs der benennung der vor-
liegenden Blattabdriicke: eine ist fir
Ficus, die andere Aarlea (vgl. Tabelle 1).

8
Abb. 3:

Der morphologische Vergleich von Ficus tiliaefolia, Biittneria aequalifolia u. a.

1: Biittneria aequalifolia (Goerr.) Fr. Mever (Mittel- bis Untermioziin, nach H.

WEYLAND, 1934)

2: Biittneria aequalifolia (Goerr.) Fr. MeveEr (Obermiozan, nach W. BERGER, 19533)

3: Ficus tilivefolia (Al. Br.)) HEer (Lozin, nach K. Nacai, 1957)

4: , Marlea  aequalifolia (Gorrp.) Oisxi ¢t Huzioka : Material aus den Ainoura-
Schichten (Untermioziin) im Sasebo-Kohlenfeld von Kyushu.

5:  Biittneriophyllum aequelifolium (Goepr.) GivurLescu (pannonisch, nach R. Givu-
LEscU und N. FLOREIL, 1960)

6: Marlea aequalifolia (Goepp.) Oisitt et Huzioka (Miozin, nach S. Oisur 1950)

7: Merlea basiobliqua O1s111 et Huzioxka (Eozin, nach S. OisHi, 1950)

8: Marlea aequalifolia (Goepp.) OrsHl et Huzioka (Miozidn, nach T. Taxar, 1955)

A: Fig. 1-5,8; B: Fig. 6, 7.
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Diese beide Meinungen stehen kompro-
miBlos nebeneinander. Es ist unklug,
bei Blattformen mit ihren Konvergenz-
Erscheinungen rezente Gattungsnamen
nur auf morphologische Merkmale und
oberflachliche Ahnlichkeit zu begriind-
en. Wenn jeder Forscher von seinem
Standpunkt aus jeden rezenten Gattungs-
namen benutzt, wird das Problem der
Benennung immer verwickelter werden.
Man muB also bei der Nennung eines
rezenten Gattungsnamens einen un-
bedingt giltigen Beweis far seine
Richtigkeit haben. Wenn man keinen
hat, soll man einen rezenten Namen ver-
meiden: man muB dann einen Organ-
oder Formgattungsnamen wihlen. Von
diesem Standpunkt aus ist der Vorschlag
GIVULESCUS berechtigt. Es ist nomen-
klatorisch erst dann richtig. einen re-
zenten Gatiungsnamen zu beniitzen, wenn
man einen giltigen Beweis vorbringen
kann.

Vorlidufig bleibt also das Problem
um Biitineria aequalifolia /GOre)  F.
MEYER (Marlea aequalifolia (GOrpP.1 O1IsHI(
et HUzIOKA), Marlea basiobliqua OISHI et
HuziokA u. a. auch weiter bestehen. In
Japan hat man oft den Namen Marlea
aequalifolia angenommen, in Europa
Biittneria aequalifolic. Eine groBe mor-
phologische Ahnlichkeit haben die altter-
tidre Form Ficus tilivefolic u. a. und die
jungtertiiire Biittneria aequalifolia (oder
Marlea aequalifoliay vgl. Abb. 3). Mit
anderen \Worten: beide kann man der-
selben  morphographischen Kategorie
stellen. Da man aber die gleichen Blatt-
abdriicke sowohl in alttertiiren wie in

miozdnen Schichten in vershiedenen
Gebietenvon Europa, Asien und Amerika
finden kann, muf das Problem der Benen-
nung sehr wichtig angesehen werden.
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SHORT NOTE

9. TWO NEW GASTROPOD GENERA. NANNOTURRITELLA AND
BENTHODAPHNE FROM JAPAN*

KATURA OYAMA

Geological Survey of Japan

Molluscan remains are rich in Japa-
nese Tertiaries, and many new forms
have been reported by various authors.
Still, there two new genera which have
been not adequately known in the syste-
matic position.

Nannoturritella, new genus

Shell rather small, high turreted;
whorls flattish, almost smooth other than
three spiral grooves ; base flat, angulated
on the periphery; aperture as in Turri-
tellidae.

Tvpe species — Cerithium  tokudai
Yokoyasa, 1930, Jour. Fac. Sci., Imp.
Univ. Tokyo, Sect. Ii, Vol. II, Pt. 10, p.
414, pl. LXXVII, fig. 3.

This new genus is characterized by
almost smooth whorls other than three

* Received Oct. 25, 1961.

spiral grooves near sutures like Philippia.
The shape of Lhe shell quite like Turri-
tella, though this species has been con-
sidered Cerithiidae (Cerithiwm or Bittitm),
probably, by the presence of almost
smooth part of the whorl.

Benthodaphne, new genus

Shell rather small, like Spirotropis
or Antiplanes in general features ; whorls
rather flat, smooth other than (ine growth
lines which are the same type of that of
Daphinella.

Type species :— Pleurotoma (Bela?)
glabra YOKOYAMA, 1920, Jour. Coll. Sci.,
Imp. Univ. Tokyo, Vol. XXXIX, Art. 6,
p. 43, pl. 11, figs. 1 a-c.

This form differs from Eubela Dall,
1889, by lacking tubercles below suture.
Spirotropis and  Antiplanes have similar
features though differing in growth lines.
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