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A CRETACEOUS SALVINIA FROM THE HASHIMA IS.

(GUNKAN-JIMA), OUTSIDE OF THE NAGASAKI
HARBOUR, WEST KYUSHU. JAPAN*

HIDEKUNI MATSUO

Department of Geology, College of Liberal Arts, Kanazawa University
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I. Introduction

Cretaceous Salvinia was collected by
the writer from the Mitsuse Prospecting
Pit of the Hashima Colliery, when he
visited the locality of the Palaeogene
Takashima Flora there. guided by Mr,
K. AriMATSU of the Coal Mining Depart-
ment of the Mitsubishi Co. in December,
1963. This island is known by the pro-
duction of the best anthracite in our
country—the Hashima-tan.

Hashima Island about 19km SW of
the Nagasaki Harbour in Kydshd, a
distance of about one hour by a small
ship. This island looks from a distance
as if it were floating like a warship, and
is popularly known by the name of
“ Gunkan-jima ”’ in Japanese that is,
warship island. It is about 480 m long

* Rcceivec_f fur;go, 1966 ; read January,
24, 1965 at Tokyo.
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and 140 m wide being about 0064 km?
in area, with about 5,200 people living
there, proving themselves to be very
valuable source of labour and other
services for the Coal Mining Department
of the Mitsubishi Co.

In the Takashima Coal-field including
two collieries, namely the Hashima and
the Futago, the Palaeogene Takashima
Flora is well preserved, but the occur-
rence of the Cretaceous plant fossils has
not been known ; consequently the occur-
rence of Cretaceous Salvinia, the small,
floating aquatic fern species has not been
expected there. It was a surprise to us
to hear the discovery, by Mr. S. HiNo-
KuMmA of the Mitsubishi Co., of a bone
of the Trachodon sp. at a point in the
level of 917 m under sea in the Futago-
tateko (Main shaft) of the Futago
colliery in Takashima Is, about 4.5km
NE of Hashima Is.: it was found in
April, 1962. This discovery suggested
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S. HINOKUMA the possibility of the occur-
rence of Cretaceous also in the Mitsuse
Prospecting Pit in Hashima colliery: he
has been successful to find the evidence
of the Cretaceous in a molluscan shell
from the grey sandy shale layer at its
pit-wall. This molluscan shell was iden-
tified by Prof. T. MaTsumMoTO of the
Kydshii University with Inoceramus cfr.
amakusensis NAGAO et MATSUMOTO.

The writer, visiting the locality of
this Cretaceous evidence, could collect a
number of pyritized stems of Equisetum
sp. as well as many pieces of Salvinian
pinnulets, from the same horizon as that
of Inoceramus.

Before writing this report, the writer
whishes to express his appreciation to
the members of the Coal Mining Depart-
ment of the Mitsubishi Co.. especially
to Mr. S. HmokuMA of the Futago
colliery, and Mr. K. ARIMATSU of the
Hashima colliery, for their kindness
shown to him in every way in the field.
And, last but not the least, the writer's
thanks are due to Dr. I. HavAsaka for
his kind criticism of the work and read-
ing the manuscripts.

II. Geological Notes of the

Mitsuse Formation

The Mitsuse Formation was established
by S. HinokuMA in 1963, and was con-
sidered to belong to the lower part of
the so-called “ Akasaki IFormation”,
which has been believed to conformably
underlie the Futagojima Formation,
yielding some Palaeogene brackish mol-
luscan shells. [t unconformably overlies
the fundamental rock including the
Palaeozoic Schists. Thus. the so-cailed
* Akasaki Formation " has been regarded
to be the Palaecogene and Pre-Tertiary
in age. The new evidece consisting of
a saurian bone and a pelecypod shell

Inoceramus, points to its being of the
Mesozoic age. however. (See Fig. 1).

A saurian bone of Futago colliery was
identified” with Nipponosaurus by Prof.
F. TAKAI of the University of Tokyo; he
considered that it was a humeral bone
belonging to Trachodon (Nipponosaurus)
sp., which was found at Kawakami
colliery (Sinegorsk,—35km NW of
Yuzhno-Sachalinsk) in Sachalin Island.

On a shell of /noceramus of Hashima
colliery, Prof. T. MaTsuMmoro is of
opinion that is must be [. cfr. amaku-
sensis from the Himenoura Group (Upper
Cretaceous) in Amakusa Island, Western
Kyash@i. Therefore, the so-called ** Aka-
saki Formation” in part, at least, re-
presents the Upper Cretaceous. It is
why S. HINOKUMA proposed to separated
this formation into two formations: the
lower part, the Mitsuse Formation which
corresponds to a part of the Upper
Cretaceous Himenoura Group in Amakusa
Islands. and the other, the Kéyagi Forma-
tion, corresponding to the lower Palaeo-
gene formation of the northern Kyiishd.

The Cretaceous Salvinia was found in
the grey silty shale layer containing
many pyritized nodules, which, in all
probability. is lower in horizon than the
Inoceramus-bearing grey sandy shale
layer, which is characterized by contain-
ing many pebbly or cobbly calcareous
nodules.

At Takashima Island the writer col-
lected some pyritized stems of Equisetum
sp. from the same horizon of the Sal-
vinia-bearing sandy shale layer exposed
at the pit-wall of the lowest horizontal
of the main pit, together with the
pyritized pebbles, similar to the above
mentioned nodules of the Mitsuse For-
mation.

From these facts, it is suggested that
the Salvinia fragments and the Equisetum
stems were grown in a bitumineous bog
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in the upper Cretaceous age, when the
area concerned was surrounded by such
a natural environment.

The examination of all the fossils
collected, indicates that the formation
containing them may correspond to the
Himenoura Group, belonging to the
Urakawan Series in the Japanese Cre
taceous prolfile.

[
!

1. N;;)te of the New Species

“of Salvinia

Although the materials at the writer's
disposal are all incomplete fragments,
the Salvinian leaf impressions show that
they are striate and pupctate, and el
liptical and equilateral in outline.

In Japan and neighbour countries,
fossil Salvinians have only been known
from the Palaeogen and Neogene strata,
with the exception of Salvinia sp. indet,,
reported by H. YABE and S. ENDO in
1927, from the Honkeiko (Pen-hsi-hu)
Group in South Manchuria. However,
as there had not been record of Salvinia
in Pre-Tertiary formations up to that
time, the authors in doubt as to the
Geological age of the Honkeiko Group.
and assumed that the Honkeiko Group
can not be older than the later Cre-
taceous. As the new discovery in
Kyishi is of the later Cretaceous age,
it may more easily accepted the possi-
bility of the lower Cretaceous occurrence
of Salvinia in Honkeiko. Then the
latter is the oldest record of the genus
in Eastern Asia, and the one reported
here from Hashima is the second oldest
so far known from Eastern Asia.

The writer is inclined to propose a
new species named Salvinia mitsusense*
after the name of the prospecting-pit

» «“Mitsuse” means “three sunken rocks ",
5km SW of Hashima lIsland.

of Hashima colliery.

IV. Description of the New Species
Family Salviniaceae
Salvinia mitsusense new species
Pl 5, figs. 1-3. Text-fig. 4.

Description: Laminae lack apex and
base ; striate punctate characters, margin
entire; 114 mm in length and 6.2 mm in
width. Midnerve rather thick and dis-
tinct ; lateral nerves 16 in number, form
an archeid at angle of 60°. Archeid
fine but distinctly impressed, commonly,
forming 4-5 regular hexagonal or pen-
tagonal meshes. Impressions of tubercles
or spines rather lage, usually one to
each mesh.

Discussion: On the genus Salvinia,
K.K. SHAPARENKO (1956) described in
detail and arrived at a conclusion that
the genus should be separated into two
groups, recent and fossil: the former
including eight species, and the latter
twelve, ranging from the younger Cre-
taceous to the Pleistocene in the world.
In Japan and in the neighbouring ter-
ritories, he recognized the existence of
two recent species. namely, S. cuculata
and S. natans. The former species is
found in Southern Asia and the other
is rather widely distribution from Japan
to Europe. As to the Japanese fossil
species of S. natans (he includes S.
natanella, S.  krvshlofovichana, S.
sunschae, S. natans form fossilis in his
description), he regarded that the range
in the geological horizon from the Eocene
to QOligocene.

On the other hand, the Japanese
Palaeo-phytologists  described three
species, i.e., S. natans fossilis, S. for-
mosa and S. pseudoformosa from the
Neogene strata.
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When S. Oistl and K. Huzioka {1941
.and 1943) described those species from
Hokkaido and Karahuto (Sachalin), they
also referred to many other localities in
“Japan (1941; 194). Among those locali-
ties, the  writer has become aware of
Nakanoshima; the specimen, where from
was described by R. FLOrIN in 1919,
named Salvinia formesa HEER.

Nakanoshima is located at NE 300m
from the Hashima Island. According to
the note of T. Nacao (1927-29; 10).
FLorIN's specimen had been probably
.derived from the ** Goma-goshaku Bed”
.in the Takashima Group of Eocene age.
The “ Goma-goshaku Bed’” contains a
plant bed and molluscan layer, which are
‘interbedded at a little above the Goma-
goshaku seam. When the writer collect-
ed many warm temperate broad leaves
from this plant bed in 1962, except Gly-
,ptoétrobu_s~ép,,.Nelumbo sp. and Osmunda
lignitwm GIEBEL which had been already
made known by T. NAGAO in 1926; he
also collected some Salvinian leaves in
the debris of the abandoned mine bet-
ween the “ Banto-so” and * Goma-so .
These specimens are imperfect in preser-
vation, but they are enough to make
them recognized that they resemble
Salvinia formosa of the Neogene age.

On the other hand, K. K. SHAPARENKO,
revising FLORIN'S S. formosa from the
Nakanoshima, remarked that it should
be similar to, or identical with S. kry-
shtofovichiana. In fact, S. kryshtofovi-
chiana shows a characteristic feature of
S. natans in general of the modern
species. But the Gomagoshaku speci-
men does show closer affinity to S.
formosa than to S. natans.

S. OmsH1 and K. Huzioka, in their

work discussing S. natans fossilis from *

the Karahuto (Sachalin) and S. formosa
from Hokkoido (1942; 67-68), they ob-
served as follows;

«—, the present writers -described with
illustrations two types of Kawabataian Sal-
vinia, namely, S. natans ALL. fossilis Oism1
and IIuzioka from Karahuto and S. fermoesa
Heer from Hokkaido. The former is a type
morphologically similar to the living S. natans
differing only in having more crowded spines
on the surface of floating leaves: the latter
shows a very similar morphological characters
with the type specimen of HEer from
Switzerland as well as so many specimens
described and figured from various parts of
the world under the name S. formosa Hr.
This is the reason why the present writers
identified the specimens from Hokkaido to
S. formosa, except that in our specimens the
minute surface featurcs, which are rather
obscure in HEER'S specimens especially those
in respect to the tubercles, are very clearly
observed as already shown in the text-figure
in our second contribution above referred to.
—FLoRrIN mentioned on S. formesa derived
from the type locality of Schrotzburg in
Switzerland and described that there were
hair-bases (tubercles) arranged in two rows
as were clearly shown in his figure. This is
certainly a valuable contribution made by
FLoriN, but unfortunately the examination
of the surface feature was made on the
specimens derived from the type-locality, but
not on the type-specimen itself. It is indeced
probable or cven possible that the specimens
which now FLORIN examined represent the
same species with HEER’s type-specimen, but
at the same time there is also a probability
that they may represent a distinct species of
Salvinta grown together with Heer's S.
Jormosa. As FLORIN’s figures show, il is
doubtless that his specimens agree essentially

with HEER’s type-specimen in many mor-
phological features cxcept that in the type.
specimen the minute surface features as
FLoORIN pointed out are obscure. There{ore,
if it may be provisionally admitted that
Heer’s type-specimens exhibit really the
same characters coincide in all respects with
those in FLORIN’S specimens, then the speci-
mens which the present writers described
and figured from Hokkaido as S. formosa HR.
in which the tubercles or hair-bases are ar-
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ranged in single row should represent a
species distinct from S. formosa in the sence
of Frorin. Therefore, at the present case,
the present writers wish with provisionally to
follow FLORIN in treating his specimens to
be identical with the type-specimen of .
formosa by llEeR, and to call the specimens
from llokkaido in question pseudoformosa.
The several specimens hitherto described by
many authors as S. formosa need reexami-
nation.— '

The Goma-so species is similar to
Oisut and HuziokA’'s S. formoesa. The
Hashima species resembles it, so that
the writer considers that S. mitsusense
to be ancestral form f{rom which the
Palaeogene and Neogene species of Ja-
pan possibly had been derived.

References

Enpo, 8. (1942) : On the fossil Flora from
the Shulan Coal-Field, Kirin Province and
the Fushun Coal-Field, Fengtien Province
(in Japanese); Bull. Centr. Nat. Museum
Manchoukuo (Manchuria), Hsinking, No.
3, pp. 33-43, pls. XVI & XVIIL

HEeEgRr, O. (1859) : Flora Tertiaria Helvetiae,
Allgemeiner Theil (Bd. III), pp. 1-377,
pls. CL-CLV.

Hinokuma, S. (1963) : On the Cretaceous
layers at Takashima, Nagasaki Pref. (in
Japanese) ; Bull. Kyishi Coal Mining,
Vol. XVI, No. 12, pp. 14-20.

HoLvick., A. (1894): Fossil Salvinias, in-
cluding Description of a new Species;
Bull. Torrey Bot. Club, Vol. 21, No. 6,
pp. 253-257, pls. CCV.

Huzioka, K. (1943) :  Notes on Some Tertiary
Plants from Tydsen. [: Jour. Fac. Sci.,
Hokkaido Imp. Univ., Ser. IV, Vol. VII,
No. 1. pp. 117-139, pls. XXI (I)-XXX (V).

—— (1964) : The Aniai Flora of Akita Pre-
fecture, and the Aniai-Type Floras in
Honshu, Japan: Journ. Mining Coll.
Akita Univ., Ser. A, Vol. lil, No. 4, pp.
1-105, pis. I-XVIIIL

Nacao. T. (1927-29): Palacogene Coal-
bearing Formations of the Island of
Kyashii: Sci. Rep. Tohoku Imp. Univ.,
2nd Ser., Vol. XI, pp. 1-22.

Oisni, S, & Huzioka, K. (1941) : Studies on
the Cenozoic Plants of Hokkaido and
Karahuto. 11. Salvinia natans ALL1ONL
Sfossilis subsp. nov. from Karahuto and
S. formosa Hiegr from !lokkaido: Journ.
Fac. Sci. Hokkaido Imp. Univ., Ser. IV,
Vol. VI, No. 2, pp. 193-199, pls. XLIV (I).

— & —— (1943) : A Supplementary Note
on Salvinia formosa lleer; [bid. Vol
VIIL. No. 1, pp. 67-70, pl. 1.

ScHiMPER, W. PH. & ScHENK, A. (1890):
Palaeophytologie (Handbuch der Palae-
ontologie von K. A. ZrrrrL), 958 pp., 443
figs.

SEWARD, A.C. (1910) : Fossil Plants; Vol.
11, 624 pp. Cambridge.

— (1924): A Collection of fossil plants
from South-east Nigeria: Bull. Geol.
Surv., Nigeria, No. 6, pp. 1-16, pl. 1.

Explanation of Plate 5

Salvinia mitsusense. new species

Mitsuse Prospecting-Pit, Hashima Colliery. Takashima Coal-Field, Nagasaki Pre-

Locality:
fecture, Kydshid, Japan.
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Fig. 2. Holotype: Reg. No. DGLAKZ-14231-2 (x2).

Fig. 3. Reg. No. DGLAKZ-14241-3 (x2).
Fig. 4. Upper surface of the new species.
Fig. 5. Marginal part of the upper surface.

Fig. 6. Undersurface of the new species.
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Introduction

The family lHamamelidaceae includes
23 genera and about 150 species in the
world, and the living species is now dis-
tributed in the old tropics and warm
temperate regions. Most of them are
characteristic in modern distribution:
they are mostly distributed in limited
areas. Considering the modern and past
distribution, the Hamamelidaceae in-
cludes many of relict genera. This family
has been considered to be one of the
older types in the evolution of Angio-
sperms by many authors (Gosi, 1916:
TAKHTAJAN, 1954 ; others), on the basis
of anatomical structure of woods, and
flower structure. The fossils belonging
to the Hamamelidaceae have been widely
recorded through the Tertiary of the
northern hemisphere, even back to the
Upper Cretaceous; especially several
genera such as Corylopsis, Distylium,
Fothergilla, Hamamelis, Liquidambar, and

+ Received July 12, 1966 ; read Jan. 25, 1965
at Sendai.

Parrotia are common. Of these genera
Liqguidambar and Parrotia have been
most widely and commonly found in
the Middle Tertiary of Eurasia and North
America. In Japan the fossils belonging
to the Hamamelidaceae are abundant in
the Neogene (Mik1, 1941; Taxal, 1961).

The Palaeogene sediments including
many valuable coals are widely distribut-
ed in Hokkaido, and contain a number
of well-preserved plant fossils in several
of stratigraphic horizons. The author
has investigated these Palaeogene plants
during recent several years, and here
describes on the representative fossils of
the Hamamelidaceae.
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Fossils and their stratigraphic
distribution

Palaeogene 'fossils of the Hamameli-
daceae are found from the Ishikari and
Kushiro coal fields (Fig. 1): they are
Corylopsis ishikariensis sp. nov., Disan-

sinica Hu et CHANEY and Parrotia fagi-
folia (GOEPPERT) HEER. Of these genera
Disanthus and Corylopsis are the first
occurrence in the Tertiary of East Asia,
though other three have been commonly
found in the Neogene. The genus Dis-
anthus is monotypic, and its living spe-
cies, D. cercidifolius MAXIM., is confined
to Japan and central China. D. cercidi-
floius in Japan are living isolatedly with
small extent in Honshu and Shikoku.
The genus Parrotia is also monotypic;
its living species, P. persica C. A. MEYER
is distributed onty in the coastal region
of the Caspian Sea, northern Iran. The
genus Corylopsis is confined to East Asia
and Himalaya region. and 4 living spe-
cies are distributed in central and south-
ern Japan. On the one hand, both Ligui-
dambar and Hamamelis are separately
distributed in East Asia and eastern
North America each; they are a part of
the so-called East Asiatic-North Ameri-
can alliance which was widely distribut-
ed during Middle Tertiary time in the
northern hemisphere, and is now restrict-
ed to East Asia (mainly to Japan and

thus mnipponicus sp. nov., Hamamelis China including Formosa) and North
kushiroensis sp. nov., Liquidambar wmio- America.
Table 1. Stratigraphic distribution of the Hamamelidacean plants
in the Ishikari and Kushiro coal fields.
:77\.\_ .. . . . . | .
' ~.._ tossil-bearing Ishikari i Kushiro ‘
- formation -
fossil species ™~_ ‘ Nc¢

Corylopsis ishikariensis

, Disanthus nipponica

I " . .
i Hamamelis kushiroensis

| Liguidambar mioesinica

Parrotia fagifolia

Nc: Noborikawa formation
Ic : lkushumbetsu (ormation
Hec: Harutori formation

Yc: Yubari formation
Ac: Ashibetsu formation
Yb: Yubetsu formation

Bce: Bibai formation

ASb : Shakubetsu formation
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In the Ishikari coal field situated in
central Hokkaido, the Eocene-Oligocene
[shikari group comprises 5 coal-bearing
formations, from which a number of
plant fossils occur. In the Kushiro coal
field situated in southeastern Hokkaido,
the Oligocene Urahoro group comprises
3 coal-bearing formations including many
plant fossils. The Urahoro group has
been correlated to the upper half of the
Ishikari group on the basis of marine
molluscs and plant fossils. Of the above-
noted 5 species of the lHamamelidaceae,
Liguidambar miosinica is found through
the Ishikari and Urahoro groups, especi-
ally common in the Yubari and Ilku-
shumbetsu formations of the Ishikari
coal field. It is frequently represented
not only by leaves but fruits. Disanthus
nipponicus represented by leaves is usual-
ly found in the Ikushumbetsu and the
Harutori formations, and is rare in the
Yubari formation. Other three species
show rather rare occurrence in the Pala-
eogene of Hokkaido. These five species
are distributed stratigraphically in the
Ishikari and Urahoro groups as shown
in Table 1.

Descriptions of species

Corylopsis ishikariensis sp. nov.
Pl. 6, fig. 1

Description .—Leaf ovate, 24 cm. long
(estimated), 1.6cm. wide, palmately 3-
veined from the base; base obliquely
cordate; apex unknown; midrib stout,
nearly straight, bearing 4 or 5 (estimated)
subopposite secondaries at angles of 20
to 25 degrees: a pair of lateral primaries
forming angles of degrees with midrib;
5 or 6 abaxial secondary branches given
off from lateral primaries. curving near
the margin, ending in marginal teeth;
Jateral primary and secondary veins

gently curving up, entering marginal
teeth; tertiary veins slender, irregularly
percurrent ; margin dentate with aristate
teeth; texture subcoriaceous; petiole
stout, 4 mm. long.

Remarks:—A single leaf from the
Kamui coal mine, though somewhat in-
complete, is referred to Corylopsis in its
venation and marginal character. It is
closely similar to leaves of the modern
C. pauciflora SIEB. et Zucc., which is
distributed in central Honshu, Japan. A
single incomplete leaf referred to Cory-
lopsis cf. paucifiora was described from
the Sarmatian flora of Ungarn, Hungary
(ANDREANSZKY, 1959), but differs in vena-
tion character. No fossil leaves of Cory-
lopsis are similar to C. ishikariensis in
Japan. Our fossil leaf resembles in
general appearance to 7'tlia remotiserrata
OisHl et HuziokA from the Estoru coal
mine southern Saghalien (Oisiu1 et Huzi-
0KA, 1943), but differs in marginal teeth.

Occurrence :—Kamui coal mine, Utashi-
nai City {(Noborikawa formation), collect-
ed by H. HONDA.

Collection:—H. U. M. P. Holotype no.
25861.

Disanthus nipponicus sp. nov.

Pl. 6, figs. 3. 7

Discription :—Leaves cordate, 5 to 7cm.
long and 7.6 to 10 cm. wide : apex obtuse,
sometimes slightly emarginate; base
broadly cordate; palmately 5-veined
from the base; midvein stout, somewhat
flexuose, bearing 3 or 4 subopposite
secondaries at angles of 40 to 45 degrees,
then gently curved up and approaching
to the margin, where they branch and
form prominent marginal loops; inner
pair of lateral primaries forming an
angle of 40 to 45 degrees with the mid-
vein, bearing 3 to 4 abaxial secondary
branches, which curved up near the
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margin and from marginal loops; outer
pair of secondaries somewhat slender,
forming an angle of 75 to 90 degrees
with the midvein. gently curving up,
with about 5 abaxial branches, which
form prominent loops within the margin;
tertiary veins forming a large, irregular,
quadrangular meshes, enclosing a coarse
network of quarternary veins ; areolation
fine; margin entire, sometimes shallowly
lobed on one side ; texture thin; petiole
medium, unknown in length.

Remarks :—These well-preserved leaves
are similar to those of Cercis, Phytocrene
and Disanthus in their general appear-
ance. They are most closely similar to
leaves of the modern D. cercidifolius
Maxim. in shape and venation, which is
rarely living in Honshu and Shikoku,
Japan, and in central China. D). nipponi-
cus is closely similar to Cercis miochinen-
sis Hu et CHANEY from the middle Mio-
cene Shanwang Flora of China (Hu et
CuANEY, 1938), and C. endoi K. SuzUKI
from the Upper Miocene Fujitoge flora
of northeastern Honshu (K. Suzuki, 1958).
but these leaves of Cercis have apparent-
ly a small elongation of apex which is
usually observed in the modern leaves of
Cercis. Another similar species is Phyto-
caene sordida (LESX.) MAcG. from a Mid-
dle Eocene flora of the central Sierra
Nevada, the western United States
(MACGINTIE, 1941), but differs in margi-
nal character.

Occurrence —Higure-zawa, Ikushum-
betsu, Mikasa City (Ikushumbetsu for-
formation). collected by Y. Nozak! and
K. KaTo; Taiheiyo coal mine, Kushiro
City (larutori formation), collected by
T. TAXNAL

Collection :—H.U. M. P. Holotype no.
25865 ; Hokkaido Coll. Steamship Co. G. S.
hypotype no. 501.

Hamamelis kushiroensis new species

Pl 6, figs. 5, 6

Description :—Leaves ovate to oval,
3-plinerved. somewhat inequilateral, 6.5
to 12cm. long (estimated), 4.5 to 6cm.
wide; apex missing; base somewhat
asymmetrical, slightly cordate: midrib
slender, somewhat flexuose; secondary
veins 6 or 7 pairs, opposite to suboppo-
site, diverging at angles of 30 to 40
degrees. nearly parallel, slightly curving
up. craspedodrome; several branches
from basal secondaries diverging abaxi-
ally, curving up along the margin form-
ing marginal loops with the tertiaries, a
few branches from other secondaries
sometimes given off near the margin,
looping along the margin or ending in
marginal teeth; tertiaries distinct, per-
current, nearly perpendicular to the
secondaries ; nervilles thin, finely reticu-
late; margin irregularly undulate-dentate,
with cuspidate teeth; texture firm;
petiole missing.

Remarks . —These leaves. though in-
complete, are referred to Hamamelis in
margin and venation character, and are
closely similar to those of the modern
H. japonica SikB. et Zucc.. which is
widely distributed from Hokkaido to
Kyushu. H. kushiroensis is distinguish-
able in shape and venation from H. proto-
japonica TANAL et N. SuzUKI recently
described from the Late Tertiary flora
of northeastern Hokkaido (TANAI et N.
SuzuUkl, 1965). Another similar species
H. miomollis Hu et CHANEY from the
Miocene Shanwang flora of China (Hu
et CHANEY, 1938), but the Chinese species
is suborbicular in shape.

Occurrence '—Shimizusawa coal mine,
Yubari City (Yubari formation), collected
by M. Kosavasui; Takinosawa, Bibai
City (Ikushumbetsu formation), collected
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by T. TANAl; Taiheiyo coal mine, Kushi-
ro City (Harutori formation), collected
by T. TaNalL

Collection .—H.U. M. P. Holotype no.
25863 ; hypotype no. 25864.

Liquidambar miosinica Hu et CHANEY
PlL. 7, figs.-2-6

1938. Liquidambar -miosinca 11y et CHAXEY.
Palaeont. Sinica, new ser. A, no. 1, p. 46,
pl. 23, figs. 1, 2. '

1920. Liguidambar euro})aeu’m AL. Bratux,
Frorix. Kgl. Sv Vet.-Akad. Handl. vol.
61p..0pl3ﬁgb

1932: ‘Liquidambar -europacum K. BRAUN,

T Expo et MoriTa. Sei. Rép. Tohoku
*: [mp. Univ. ser. 2. vol. 15. no. 2, p. 51,

Ttipl 3, fig. 9. :
1963. ,Liquidambar'miosinica Hu et Craxey,
. Tanar et Suzukt, Tertiery floras of

«  Jepan, L waene ﬁoras p. 128, pl.-23,

figs.. 6, 8, 11 (see s_vnonymy).

Remarkc —Fossﬂ leaves referred to
qumdambar are commonly found from
the Palaeogene of Hokkaido, especially
from the Ishikari group. These leaves
are mostly threelobed, and are rarely

ation displayed by L. miosinica.

lobed

five-lobed. Three-lobed leaves are highly
variable in basal form from broadly
rounded to cordate, in shape of lobes
from deltoid with acute tip to elongate-
acute with acuminate tip, and in the ex-
tending angles of lateral primaries. Such
leaf characters closely match their vari-
which
is one of the common plants in the Neo-
gene of Japan. Palaeogene Liguidambar
have farther abundant leaves with deltoid
lobes than of Neogene leaves. lowever,
Palaeogene leaves are, as a rule, indis-
tinguishable from L. miosinica, which is
closely similar to the modern L. formo-

sana HANCE living in Formosa and China.

The 5-lobed leaves from Japan have
been usually referred to L. europaeum
AL. BRAUN, but they should be referred
to L. miesinica, as already dllsuguss.ed by
the, writer (TANAI et N. Suzuki, 1963).
L. europaeum AL. BRAUN from the Eu-
ropean Tertiary and L. pachyphyllum
KNOWLTON from the North American
Tertiary are represented mostly by 5-
leaves, and rarely by 3-lobed
leaves; these two species are closely
similar to the modern L. styraciflua LIN.

Explanation of Plate 6

(All natural size unless otherwisw stated)

Tig. L
coal mine, Ishikari (x1.5).

Corylopsis ishikbriensis TANAL sp. nov.,

from the Noborikawa formation, the Kamui
H.U. M. P. holotype No. 25861.

Fig. 2. Corylopsis paucifiora Sizn. et Zucc,, the living leaf for comparison of fig. 1.
Fig. 3. Disanthus nipponicus TaNal sp. nov., from the lkushumbctsu formation, Higurezawa,

_Ikushimbetsu, Ishikari.
Fig. 4.

Hokkaido Coll. Steamship Co. G
Parrotia persica C. A. MEYER, the living leaf for comparison of pl. 2, fig. 1.

S. hypotype No. 501.

Fig. 5. Hamamelis kushiroensis TANAL sp. nov., from the Harutori formation, Taiheiyo coal

mine, Kusoiro.
mine, Kushiro.

Ikushumbetsu, Ishikari.

H.U.M.P. hypotype No. 25864.
Fig. 6. Hamamelis kushiroensis TANAI sp. nov,,
‘ H.T. M. P. holotype No. 25863.
Fig. 7. Disanlhus nipponicus TANAl sp. nov.,
H. U. M. P. holotype No. 25862.

from the Harutori formation, Taiheiyo coal

from the lkushumbetsu formation, Higurezawa,
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living in the southeastern United States.

Occurrence -—Yubetsu coal mine, Akan-
machi, Akan-gun (Yubetsu formation),
collected by T. Tawna1: Taiheiyo coal
mine, Kushiro City (Harutori formation),
collected by T. TanNar:; Shimizusawa
coal mine. Yubari City (Yubari forma-
tion), collected by M. KoBavasHi; Ko-
takino-sawa, Ikushumbetsu. Mikasa City
(Ikushumbetsu formation), collected by
T. SHIMOKAWARA.

Collection :—Hypotype H.U.M.P. nos.
25865, 25866.

Parrotia fagifolia (GOEPPERT) HEER
Pl 7, fig. 1

1859. Parrotia fagifolic (GoeEPPERT) HEER.
Flora tert. helv. vol. 3, p. 306.

1955. Parrotia fagifolic (GoeEpPParRT) HEER,
Huzioka. [Ilust. Cal. Fos. Fukui Pref.
no. 6. p. 6, pl. 2, fig. 1.

1963. Parrotia fagifolia (GOEPPERT) HEER,
Tanar et Suzukl. Tertiary Floras of
Japan, I. Miocene floras, p. 129, pl. 19,
fig. 5, pl. 20, figs. 1-3. (see synonymy
and discussion).

Remarks :—Several incomplete leaves
from the Yubari formation are referred
to Parrotia fagifolia. which is one of the
representative species in the Middle
Miocene of Japan. As already discussed
by the writer (TANAI et N. SuzUKI, 1963},
P. fagifolia is closely similar to the
modern P. persica C. A. MEYER of north-
ern Iran. Recently TraLAU (1963) com-
pared such fossil leaves from the Euro-
pean Tertiary with living leaves of
Hamamelis, Parrotia and Fothergilla,
and assigned these fossils to cf. P. per-
sica. However, current practice favors
their reference to P. fagifolia rather than
to a modern species.

Occurrence :—Shimizusawa coal mine,
Yubari City (Yubari formation), collected
by M. KOoBAYASHL
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Explanation of Plate 7

(all natural size)

Fig. 1. Parrotia fagifelia (GoEpPERT) HEER, from the Yubari formation, the Shimizusawa
coal mine, Ishikari. Stored at Department of Mining Geology. Akita University.

Fig. 2-4. Liguidambar miosinica Hu et Cuaxey, from the Yubari formation, Shimizusawa
coal mine, Ishikari. Stored at Department of Mining Geology, Akita University.

Fig. 5. Liguidambar miosinica Hu et Cnaney, from the Yubetsu formation, Yubetsu coal mine,
Kushiro. H.U.M.P. hypotype No. 25865.

Fig. 6. Liguidambar miosinica Hu et CHAXEY, from the lkushumbetsu formation, Kotakinosawa,
Tkushumbetsu, Ishikari. 1I. U.M.P. hypotype No. 25866.
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LOWER CRETACEOUS AMMONITES FROM THE

MIYAKO GROUP
PART 1
VALDEDORSELLA FROM THE MIYAKO GROUP*

IKUWO OBATA

Department of Palaeontology, National Science Museum, Ueno, Japan
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Introduction

Ten cephalopod species from the Mi-
yako Group were described by SHIMIZU
{1931). in connexion with the correlation
of the marine Lower Cretaceous deposits
in Japan. lle ascribed the Miyako Group
to Lower Aptian to Middle Albian on
the basis of his study of ammonites.
Since SuiMizu’s work few works have
been accomplished for the Lower Cre-
taceous ammonites from Japan in com-
parison with the remarkable advances
in the study of the Upper Cretaceous
ammonites. Meanwhile the knowledge
of the Lower Cretaceous ammonites in
certain countries has recently been much
improved. In particular CASEY (1961)
has recently presented an admirably fine
scheme of zones in the Lower Green-
sand. publishing a magnificent mono-
graph on the Ammonoidea since 1960.

At the suggestion of Professor MATSU-

* Reccived Sept. 5, 1966:
1966.

Read Jan. 21,

63

MOTO I have been engaged in the study
of ammonites from the Lower Cretaceous
Miyako Group, while Dr. Havami has
been so in the study of bivalves. Dr.
HaNAT has generously offered all the
specimens of his valuable collection at
my disposal, and freely given me the
stratigraphic information. Thus, the
localities of the specimens are denoted
in this paper by the abbreviation Hn.,
which indicates a locality number in
HaNar's stratigraphic work (1949, 1953).
In addition I myself did field work there
to see the stratigraphic sequences and
to collect fossils. The present part con-
tains descriptions of the species belong-
ing to the genus Valdedorsella, a des-
moceratid ammonite,

I wish to record here my cordial
thanks to Dr. Tetsuro HANAI and Dr.
[taru HAvAMI, who rendered their active
cooperation to me in the field work and
in various other ways. Thanks are also
due to Professor Kotora HaTAl of To-
hoku University, who has provided the
specimens kept in the University on
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loan for the present study. [ desire to
express my sincere thanks to Professor
Tatsuro MaTsumoTo of Kyushu Univer:
sity. who has encouraged me during the

course of this study, shared his precious

time with me in fruitful discussion, and
furthermore made a critical review of
the first draft. Thanks are extended to
Dr. Hiroshi OzaAK1 and Miss Reiko Fuse-
JIMA for their help in various ways.
Mr. Koichi Toisnl photographed the
specimens. Financial support was de-
frayed by the Ministry of Education as
the Grant in Aid {for Scientific Re-
searches.

Systematic Deseriptions
Order Ammonoidea
Superfamily Desmocerataceae
Family Desmoceratidae
Subfamily Eodesmoceratinae

Genus Valdedorsella
BREISTROFFER, 1947

Type species.—Desmoceras akuschaense
ANTHULA, 1899 (designated by DBREIS-
TROFFER, 1947).

Diagnosis.—The shell is small and nar-
rowly to moderately umbilicate. The
whor! is inflated and coronate to oval,
being much depressed to nearly as high
as broad. The venter is broadly round-
ed. Constrictions are distinct, nearly
straight or slightly flexuous on sides,
and very gently projected on the venter.
Behind the constrictions there is a pro-
minent rounded rib. Fine ribs, riblets
or rather lirae occur between constric-
tions. They are rather crowded, simple
or bifurcated, with occasional shorter
ones, more or less prorsiradiate but is
less projected on the venter than the

constrictions. In some species the shell
is very faintly ornamented. The suture
is rather simple; E is narrow and deep.
L. is nearly as deep as E, and more or
less asymmetrically trifid. Umbilical
lobes are much smaller than E and L.
The first and second lateral saddles are
more or less asymmetrically bifid.
Remarks.—This genus was proposed
by BREISTROFFER (1947, p. 60) with a
brief description of = diagnosis. The
genus varies to some extent in compres-
sion and involution of whorls and in the
curvature and- strength of ornaments.
There is much to be done for proper
understanding of the natural history of
Valdedorsella. There may be three or
more main branches within Valdedor-
sella, as demonstrated in MATSUMOTO'S
table* (1960): (1) FEodesmoceras— V.
crassidorsatum  group — V. neumayri
group, (2) Eodesinoceras—V. crassidor-
salum group— Desmoceras (s. s.), (3) Eo-
desmoceras—V. crassidorsatum group—
Valdedorsella (s. s.)— Melchiorites, (4)
Eodesmoceras—V. crassidorsaium group
—Valdedorsella (s. s.)—Pseudohaploceras.
However, until more material is obtained
at home and abroad and the whole pic-
ture of the genus can be figured out, it
is not advisable to subdivide Valdedor-
sella into subgenera or to separate other
new genera from Valdedorsella.
WRIGHT (1957, p. L363) included Valde-
dorsella in Puzosiinae. ln the present
paper the genus is transferred from
Puzosiinae to Eodesmoceratinae, because
Valdedorsella is morphologically more
primitive, and occurs earlier than the
genera bhelonging to Puzosiinae. It is
allied to KEodesmoceras, as will be men-
tioned later. Thus, in regard to the

* Distributed for his lecture at the cele-
bration of the 25th anniversary of the Palae-
ontological Society of Japan.
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systematic position of Valdedorsella, |
would agree with MATSUMOTO'S view
{1954, p. 106). In the Lower Cretaceous
age the distinction of the branches in
Eodesmoceratinae was not great enough
for separation of subfamilies, but they
can be grouped together in one sub-
family with Eodesmoceras as its repre-
sentative. In other words, the main
stock of the Neocomian to Aptian Des-
moceratidae is still primitive, very flexi-
ble and not differentiated enough to
form distinct groups, except for a lateral
offshoot, Beudanticeratinae.

Valdedorsella akuschaensis (ANTITULA)
PL 8§, figs. 1, 4; Text-fig. 1.

1899. Desmoceras akuschaense ANTHULA,
Beit. Paldont. Geol. Ost.-Ung., 12, Heft
2, p. 104 [50]. pl. 8 [7], fig. 3a-c.

1947. Valdedorsella akuschaense, BREISTROF-
FER, Trav. Lab. géol. Grenoble, vol. 22,
p. 7. 19, GO, listed.

1962. Valdedorsella akuscheensis var. mada-
gascariensis COLLIGNON, Atlas Fossiles
caract. Mad. ix (Aptien), p. 33, fig. 979.

Typology. — ANTHULA established D).

akuschaense on three syntypes, of which
the illustrated and measured one (AN-

Fig. 1.

Valdedorsella akuschaensis (ANTHULA).

THULA, 1899, pl. 8, fig. 3a-c) is designated
here as the lectotype. The type speci-
mens are, according to ANTHULA, “aus
den Aptien-Geoden des Akuscha Thales
Daghestan, Kaukasus ”. Their repository
is the University Museum of Vienna (a
letter from PErRGAMENT, March 30, 1966).

Material —NSM. 6068 from loc. Hn.
0018 ; NSM. 6069 from loc. Hn. 0220 (Coll.
I. OBATA). A comparable specimen of
immature stage, NSM. 6072 from loc. Hn.
0650 (Coll. 1. OBATA).

Description.—The Japanese specimens
are very small. Involution of whorl is
rather moderate and umbilicus is moder-
ate in width (see measurements); coro-
nate section is fairly wider than high,
with a broadly rounded venter. Distinct
constrictions are rather frequent (5 per
whorl), nearly straight and slightly ob-
lique on the sides but show very weak
flexuosity in the ventrolateral area, thus
widely projected forward on the venter,
forming a chevron. They have a minor
parabolic rib ahead and a major round-
ed, parabolic rib hehind. Walls of the
constrictions are fairly steep on the in-
ternal mould.

There are numerous (13 to 19) fine ribs
between the constrictions. Some of them
start from the umbilical edge and bifur-
cate a little below the midflank. Some

05mm
L1

Suture, at

whorl-height=3.1 mm., of the specimen, NSM. 6068, from loc. Hn.
0018, southern sea-cliff of Hiraiga, Iwate Prefecture.
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are single and some others are intercala-
tory. The forward projection on the
venter and the sinuosity on the flank
are comparatively remarkable in a few
ribs preceding the parabolic ones. The
constriction, with a major parabolic rib,
cuts a few ribs behind it. In NSM. 6072,
ribs begin to appear at 2.7 mm. in height.

Suture-lines are relatively simple. E is
Measurements.—
Specimen Diameter Umbilicus
NSM. 6068 14.3Q) 4.8(0. 33)
NSM. 6072 9.3(1) 2.9(0. 31)

For comparison :

narrow and deep. L is nearly as deep
as E, but is broader than I at the base,
showing asymmetrically trifid lobules.
Umbilical lobes are much smaller than
E or L. The first lateral saddle is
broader than E and L at the top, and is
asymmetrically bifid. The second lateral
saddle is much lower than the first.

V. akuschaensis | ANTUULA, 1899, p. 104 [507]

37(1) 11 0.29)

V. akuschaensis var. madagascariensis [CorLicNoN, 1962, p. 33}

45 (1) 11 (0. 24)

Remarks.—The illustrated specimen,
NSM. 6068, which is wholly septate, has
denser ribs (i.e., 8 to 10 between two
constrictions in ANTHULA’S specimen)
and a wider umbilicus than the lectotype
from Caucasus (ANTHULA, 1899, p. 104
[50]. pl. 8 [7], fig. 3a-c). The former
has about 80 ribs per whorl, much more
than 65 for the latter. NSM. 6072, the
smallest specimen among ours (max.
diam. ¢. 11.8 mm.), is similar to NSM.
6068 in the rib density, but has a nar-
rower umbilicus than the latter, ap-
proaching somewhat to ANTHULA'S speci-
men. A larger deformed specimen (c¢. 18
mm. in diameter), NSM. 6069, which is
wholly septate, has the same rib density
as that of ANTHULA's specimen. An
exact comparison of sutures between the
Japanese and Caucasian specimens is
difficult because of dissimilar size. Thus,
as far as our present knowledge goes,
the minor differences between the speci-
mens from Caucasus and Japan do not
seem significant enough for specific dis-
tinction. but, without examining more
specimens from the two regions, we can-

Height Breadth B/H
5.7(0. 40) 7.3(0.51) 1.28
3.5(0.38) 5. 2(0. 56) 1. 49

15 (0.41) 20 (0.54) 1.33
22 (0.49) 25 (0.56) 1.14

not justify subspecific separation.

In V. akuschaensis var. madagascari-
ensts COLLIGNON [rom the * Clansaye-
sian ” of Madagascar. the whorl is more
compressed and the umbilicus is nar-
rower than in the Caucasian specimen,
as COLLIGNON has already mentioned
(1962, p. 33, pl. cexxix, fig. 979). The
Japanese specimen, NSM. 6068, shows
the widest umbilicus among the three
groups of specimens but is closer to the
Caucasian lectotype than to the Mada-
gascar specimen, although an exact com-
parison is difficult because of the differ-
ent sizes of the described specimens.
In less dense ribs and narrower um-
bilicus, an illustrated specimen from the
Clansayesian of Allan (Dréme) (JACOB,
1905, p. 402, pl. 12, fig. 1) is more akin
to the lectotype from Caucasus than to
the Japanese specimens.

Affinities.—Valdedorsella akuschaensis
(ANTHULA) is allied to, but much more
compressed, more widely umbilicate, and
more distinctly ornamented than, V.
getulina (COQUAND) described below. V.
houreqi COLLIGNON (1937, p. 18, fig. 12,
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pl. 2, figs. 6-7) from the * Gargasien " of
Madagascar has a more depressed whorl,
a narrower umbilicus and broader sad-
dles than V. akuschaensis. The mode of
ribbing and constriction is also different
between the two species.

Occurrence. — Loc. tn. 0018, the cal-
careous sandstone at Tokuzo, southern
sea-cliff of Hiraiga, Tanohata village,
where the described specimen, NSM.
6068, was obtained along with Cucullaea
acuticarinala NAGAO, C. transversa Na-
‘GAO. Glycymeris (Hanaia) densilineata
NAGAO, and many other molluscan shells.
In addition to this species Hypophyl-
loceras sp.. Ptvchoceras sp., Melchiorites
yaber (Suimizv), and Hypacanthoplites sp.
occur sporadically in the bed. It is
about 3m below the prolific layer of
Hypacanthoplites sp. and belongs to the
lower part of the Hiraiga formation.

Loc. In. 0220, the dark gray. fine
sandy shale at Kofunare, northern sea-
cliff of Hiraiga, Tanohata village. In
addition to this species, flypacanthoplites
sp., Pseudohaploceras (?) sp., and silesitid
-<occur sporadically in the bed. The bed
belongs to the upper part of the Tano-
hata formation. :

Loc. Hn. 0650, a concretion in the cal-
-«careous sandstone containing Orbifolina,
at southern extremity of the Aketo
-coast, north of Raga, Tanohata village.
Together with this species, Valdedorsella
cf. getulina (CoQuaxp), Hypophylloceras
sp., Diadochoceras sp., Hulenites sp..
Pictetia sp.. Ptychoceras sp., and other
uncoiled ammonites are sporadically con-
tained in the same concretion. The bed
belongs to the upper part of the * Orbi-
tolina Sandstone .

All the above localities are in Shimo-
hei County, [wate Prefecture. From the
above-listed assemblage of species and
other facts the {ossiliferous bed at these
localities are referred to Upper Aptian.

Valdedorsella getulina (COQUAND)
Pl 8, fig. 2; Text-fig. 2.

1880. Ammonites Getulinus Coquann, litudes
suppl., p. 18 (Ieinz, pl. 2).

1907. Puzosia Getulina CoQuAxbp, PERVIN-
QUIERE, Carte Géol. Tunisie, p. 151, pl.
6, fig. 16.

1920. Puzosia Getulina, FaLvroT, Trab. del.
Mus. Nac. de Cienc. Nai. de Madrid,
Serie Geol., 26, p. 45-46, pl. 2, figs. 7-
10.

1947, Valdedorsella cf. getulina, BREISTROF-
FER, Trav. Lab. géol. Grenoble. vol. 22,
p. 19, listed.

1962. Valdedorsella getulina, ColLLIGNON,
Atlas Fossiles caracter. Madag. ix, Ap-
tien, p. 33, fig. 977.

Material.— NSM. 6070 from loc. Hn.
4151 (Coll. 1. OBATA). A comparable
specimen, NSM. 6073 from loc. Fn. 0650
{Coll. I. OBATA).

Description.—The specimen is very
small. It has a broadly rounded venter,
showing a much depressed whorl-section.
The maximum breadth is between the
umbilical shoulders. The umbilicus is
deep and fairly narrow, with a sub-
rounded umbilical shoulder. There are
at least 5 strong constrictions which are
prorsiradiate in the lateral area and bent
forward on the venter. Each constric-
tion is posteriorly bordered by a rounded
rib which is low on the flanks and fairly
prominent on the venter. There are
lirae on the venter between the constric-
tions. The lirae are less projected than
the constrictions. In the younger part
the surface is almost smooth.

The suture line is rather simple. The
first and the second saddles are rather
slender, bifid, and are slightly asym-
metric. L is asymmetrically trifid and
is as large as E. The auxiliary elements
descend fairly rapidly to the umbilicus.
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Fig. 2.

I mm

L 1

Valdedorsella getulina (Coquaxp). Suture, at whorl-height=5.3 mm., of the

specimien, NSM. 6070, from loc. Hn. 4151, Matsushima, Iwate Prefccture.

The observed suture in the Japanese
specimen is thus similar to that of V.
getulina from North Africa (PERVIN-

QUIERE, 1907, p. 151) and Madagascar
{CoLLIGNON, 1962, p. 33).

Measurements.—
Specimen Diameter Umbilicus Height Breadth B/H
! NSM. 6070 13.2(1) 2.8(0.21) 5.7(0. 43) 9.8(0.74) 1.72
For comparison :
Specimen from Madagascar [CoLuLioNow, 1962, ix, p. 33]
13 (D) 3 (0.23) 6 (0.46) 10 (0.77) 1.67
Specimen from Majorca [FarroT, 1920, p. 45]
12 (1) 2 (0.16) 5 (0.42) 8.6(0.72) 1.72
Specimen from Tunisia [PERVINQUIERE, 1907, p. 1517
4 (1) 4.5(0.32) 6.3(0. 45) 9 (0.64) 1.43
Specimen from Tunisia [FaLroT, 1920, p. 45]
27.5(1) 8 (0.29) 11 (0.40) 18 (0.65) 1.64
Specimen from Algeria [FaLtoT, 1920, p. 45]
[Teh 3 (0.27) 5 (0.45) 8.5(0.77) 1.70
15 () 4.5(0.30) 6.1(0.41) 10. 4(0. 69) 1.70
V. (?) whiteavsi [ImLAY, 1960, p. 100]
11.5() 2 (0.17) 6.5(0.57) 8.5(0. 74) 1.31

Remarks—FarLrot (1920, p. 45), deal-
ing with the specimens from Majorca
and North Africa, already remarked
some variability of the present species
in the outline of the cross section and
the width of umbilicus in proportion to
diameter. The present study likewise
shows that there are minor differences
in these points (see measurements) and
also in the details of the suture among

the specimens from North Africa, Ma-
jorca, Madagascar and Japan, as men-
tioned above. They do not seem, how-
ever, Lo be significant enough for sub-
specific distinction, so far as the avail-
able material is concerned.
Affinities. — V. getulina  (COQUAND)
from the uppermost Aptian is closely
allied to V. (?) whiteavesi from the Lower
Albian of Alaska (IMLAY, 1960, p. 100,
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pl. 11, figs. 20-23, 25-28), in the small
size, the outline of rounded cross section,
weak ornaments, and the general feature
of sutures. The latter species shows,
however, a more compressed whorl and
more asymmetric sutures than the
former. V. hourcqi COLLIGNON (1937, p.
122 [18]. pl. 17 (2]. figs. 6,6a, b; 7.7a.b)
from the Upper Aptian (* Gargasian ')
of Madagascar has a less depressed
whorl, stronger ribbing, much broader
saddles, and nearly straight, instead of
forward bent, constrictions. V. akuscha-
ensis (ANTHULA) (1899, p. 104 [50], pl. 8.
fig. 3a-c¢) from the ‘ Aptian-Geoden ' of
Caucasus has a more compressed whorl
and more distinct ribbing than V. gefu-
lina.  An example of V. akuschaensis
from Miyako as described above is nearly
equal in size to the specimen of V. getu-
lina but has a more compressed section
and distinct ribbing.

Occurrence—l.oc. Hn. 4151, a calcareous
concretion of the upper fossiliferous bed
at Matsushima, southeast of Omoto vil-
lage, the upper part of cthe Hiraiga for-
mation ; Uppermost 'Aptian. In addition
to this species. Jfiadochoceras nodoso-
costatiforme (SHiMIZU), Melchiorites yabei
{SHIMIZU), [Iypophylloceras sp., and Ham-
ites sp. occur in the same concretion.

Loc. Hn. 0650, the Orbitolina-bearing

calcareous sandstone exposed at the
southern extremity of the Aketo coast,
north of Raga, Tanohata village. This
is in the upper part of the * Orbitolina
Sandstone ". The associated species in
the same concretion, already mentioned
in the preceding page under the heading
of Valdedorsella akuschaensis (ANTHULA),
indicate Uppermost Aptian.

The above localities are both in Shi-
mohei County, [wate Prefecture.

Valdedorsella sp.
Pl. 8, fig. 3a-d; Text-fig. 3.

Material —NSM. 6071 from the cal-
careous sandstone boulder at Tokuzo,

possibly derived from loc. Hn. 0016
(OBaTa Coll).
Description —The specimen is very

small. It has a broadly rounded venter,
showing a slightly depressed whorl sec-

“tion. The maximum breadth is probably

in the lower part of the whorl, although
the character is apparently modified by
secondary deformation on one side. The
umbilicus is very narrow and is rather
shallow with subrounded umbilical
shoulder. There are at least 5 distinct
constrictions per whor!l. They are prosi-
radiate on the inner half of the flank,

T mm

Fig. 3. Valdedorsella sp. Suture. at whorl-height=5.3 mm., of the specimen, NSM.
6071, from loc. Hn. 0016, southern sea-cliff of Hiraiga, lwate Prefecture.
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nearly rectiradiate on the outer half,
and very widely projected on the venter,
forming a flexuous curvature in lateral
view. Each constriction is posteriorly
bordered by a low rounded rib which is
fairly prominent on the venter but
weakened on the flanks. Several lirae
occur between the constrictions on the
outer shell. They are less projected on
the venter than the constrictions, and
on the flanks they are nearly rectiradi-

Measurements.—
Specimen Diameter Umbilicus
NSM. 6071 c.16.1(1) c. 1.3(0.08)

Remarks.—In the described specimen
the living chamber is preserved on the
last half whorl. Whether the specimen
represents an adult shell or is still im-
mature is uncertain.

Affinities.—The present specimen may
represent a species which is somewhat
similar to Valdedorsella getulina and V.
akuschaensis in cross-section, ornament,
and suture. However, a detailed com-
parison with Valdedorsella getulina re-
veals that it is more compressed and is
narrowly umbilicated, and, furthermore,
less inflated on the flank than the former.
This species has less distinct ornament,
more involute and less inflate section
than V. akuschaensis. The suture-line
of immature stage in the present species
is simpler than that of V. getulina of
nearly the same size, thus resembling
the suture of Eodesmoceras.

Occurrence.—The described specimen
was found in a calcareous sandstone
boulder at Tokuzo, possibly derived
from loc. 1In. 0016 of the lower part of
the Hiraiga formation, southern sea-cliff
of Hiraiga, Tanohata village, Shimohei
County, Iwate Prefecture. The rock
matrix of the specimen includes many
fragmentary crinoids.

ate, so that the lirae are cut by the con-
strictions and their posteriorly associa-
ted ribs.

The suture line is relatively simple.
The saddles are relatively slender, bifid,
and are slightly asymmetric. E is divid-
ed by a rather high foliole, showing a
pair of narrow lobules at the base. L
is rather narrow, trifid, and as deep as.
E. The other lobes are asymmetrically
trifid.

Height
c.8.2(0.51)

Breadth
¢.9.0(0.56)

B/H
1.09

Concluding Remarks

As a summarized result [ list below
the species of the genus Valdedorsella
from the Miyako Group which have
been described above. The stratigraphic
position of each species is indicated in
parentheses.

(1) Valdedorsella akuschaensis

(ANTHULA)

(Upper part of the Tanohata for-
mation ; lower part of the Hiraiga
formation ; upper part of the “ Or-
bitolina Sandstone ")

(2) Valdedorsella getulina (COQUAND)
(Upper part of the Hiraiga for-
mation ; upper part of the “ Orbito-
lina Sandstone ")

{3) Valdedorsella sp.

(Lower part of the Hiraiga for-
mation)

As MaTsuMoTO (1954, 1960) has sug-
gested, Valdedorsella seems to occupy a
critical position in the evolutional his-
tory of the Desmoceratidae. A few
species of Valdedorsella are closely allied
to Desmoceras (s.s.) (l.e., the latidorsatum
group of Albian-Cenomanian): Inflated,
fairly involute and less ornamented
species (e. g, V. getulina) seems to be
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such an example (MATSUMOTO, 1954, p.
106-107).

However, the present paper is not an
adequate place for making further dis-
cussion on the origin of Kossmaticerati-
dae, Desmoceratinae or Puzosiinae, since
the available material is insufficient.

Valdedorsella akuschaensis is reported
from the Clansayes of France, Caucasus,
Algeria, Maroc, Egypt, and Madagascar.
Thus, the species is regarded as an im-
portant index of the Clansayes age in
the Tethys region (JAcOB. 1905; BREIS-
TROFFER. 1947). Valdedorsella getulina
is reported from the Upper Aptian of
Tunisia, Algeria, Majorca, and Mada-
gascar. The discovery of the described
two species from the Miyako Group is
an interesting fact. They might be ex-
pected in other areas of the Circum-
Pacific province.
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Explanation of Plate 8

Two lateral (a, c¢) views and ventral (b) and frontal (d) view (x2) of cach specimen
are shown. All the figured specimens were collected by 1. OsaTA from the Miyako Group,

Shimohei County, Iwate Prefecture.
Fig. 1.

Valdedorsella akuschaensis (ANTHULA)

NSM. 6068, from the calcarcous sandstone of loc. IIn. 0018, which is 3 m below the pro-
lific bed of Hypacanthoplites subcornuerianus at Tokuzo, southern sea-cliff of I1liraiga,
lower part of Hiraiga formation, Tanohata village.

Fig. 2. Valdedorsella getulina (COQUAND)

NSM. 6070, from loc. Hn. 4151, the upper fossiliferous bed at Matsushima, upper part of
Hiraiga formation, southeast of Omoto village.

Fig. 3. Valdedorsella sp.

NSM. 6071, from the calcareous sandstone, boulder at Tokuzo, possibly derived from loc.
Hn. 0016. southern sea-cliff of Hiraiga, lower part of Hiraiga formation, Tanohata village.

Fig. 4. Valdedorsella akuschaensis (ANTHULA)

NSM. 6069, from loc. Hn. 0220. Kofunare, northern sea-cliff of Hiraiga. upper part of

Tanohata formation, Tanohata village.
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Introduction

Fossils are generally rare in the Shi-
mantogawa [=Shimanto] group, which
is enormously thick and occupies the
extensive area of the southern subzone
of the Outer Zone of Southwest Japan.
In Shikoku. especially Kochi and Ehime
Prefectures. however, fossil molluscs are
fairly common at some limited places
and offer important biostratigraphical
data, as were described by MATsuMoTO.
Kiniura and KatTto (1952), KOBAYASHI
{1956), Katto and OzAK! (1956)., NAGAal,
NAKANO, YostipA and OHTSUKA (1962),
KATTO and HATTORI (1964) and Nakal
and Hapa (1966).

What is the basement of the Shimanto-
gawa group is still an unsolved problem.

* Received Sept. 26, 1966 ; read Jan. 21, 1967.

[od

3

Some stratigraphers have considered that
Jurassic sediments are represented in the
Shimantogawa group as well as Cretace-
ous, chiefly because some lenticular lime-
stone bodies of this group are lithologi-
cally similar to those of the Upper Jura-
ssic Torinosu group of the Chichibu belt
(TAMURA, 196]1; etc). So far as the
molluscan fossils are concerned, however,
there is scarce positive evidence for the
existence of pre-Aptian sediments in the
Shimantogawa group of Shikoku.
KuraTta (1941, p. 8) reported the oc-
currence of a trigoniid from a sandstone
of the * Torinosu series ' at QOchiaidani
[Loc. | in this paper], west of Soda-yama
=" Kuwata-yama™ in KOBAYASHI, 1956],
Aso village [now northern part of Susaki
City]. Takaoka County, Kochi Prefecture.
The trigoniid was preliminary compared
by KURATA with Trigonia pocillifornus,
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which is now referred to Pterotrigonia
$. str. and ranges from the Upper Neo-
comian to the Albian. Subsequently
KoBAyasHI (1956) described the plaster
casts of KURATA’s specimens under the
name of Myophorella (Promyophorella)
obsoleta KoBavasut and TAMURA. Be-
cause this species was originally report-
ed from the Kogoshio formation of south
Kitakami (Miyagi Prefecture), KoBavya-

Takamatsuy

Tokushima
<

60km

Fig. 1. Index map.

Ketzo KAWASAWA

SHI suggested an upper Kimmeridgian
{or a lower Tithonian) age for this sand-
stone. Although this species was sub-
sequently known to have survived until
Berriasian (SATO, 1958; HHAYAMI, SUGITA
and NAGuUMoO, 1960), the genus Myopho-
rella is believed to have become extinct
in Japan immediately after Berriasian in
relation to a more or less conspicuous.
mass extinction (Hayami, 1965b, 1966).
The trigoniid-bearing sandstone is.
evidently situated in the distributed
area of the Doganaro formation, which
exposes in a belt on the south of the
Butsuzo tectonic line and was con-
sidered by KaTTOo (1956, 1961) to con-
stitute the earliest sediments of the
Shimantogawa group in Kochi Prefec-
ture. The occurrence of Myophorella
(Promyophorella) obsoleta from the Shi-
mantogawa group is convertible, because
it disagrees with KATTO's interpretation,
in which this group is assigned to the:

K
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Fig. 2. Map showing the distribution of the Doganaro formation
and the localities of the fossils.

K : Kokuzosan group (=Sambosan group): D: Doganaro formation
H: Hayama formation: S: Susaki formation.
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800m —
X Loc 3
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-
Fig. 3. ldealized columnar section of
the Doganaro formation.

Miyakoan—Hetonaian series. KaTTO
(1961) listed some Cretaceous fossils from
the Doganaro formation, but they re-
main undescribed.

So far as one of us (I.H.) examined
the plaster casts which are now preserv-
ed in the Museum of the University of
Tokyo, the specimens in question are
rather fragmentary but may actually
belong to Pterotrigonia instead of Myo-
phorella. The concentric lines on the
area are apparently too weak for Avo-
phorella (Promyophorella). Therefore, we
do not regard the trigoniid as an evid-
ence for presence of Jurassic strata in
the Shimanto terrain.

Recently Mr. Y. TAKEMOTO, now a
student of Kochi University, and one of
us (K.K.) collected several specimens of
marine bivalves from the Doganaro for-
mation at Kakureyashiki (Loc. 2 in Fig.
2) [33°25’40”N, 133°15'40”"E], north of
Doganaro. Susaki City. The locality is

situated about 800 m west of Ochiaidani
(Loc. 1). Judging from the subequatorial
distribution of strata in this area, the
present fossil bed must be comparable
with the above-mentioned “Alyophorella”-
bearing sandstone in the stratigraphic
position (see Figs. 2 and 3).

Some of the present collections were
once sent to Prof. Jiro KATTO of the Kochi
University and further to Prof. Koichiro
[cHIKAWA of the Osaka City University
for identification, but later they kindly
transferred them to one of us (I. H)).

Although the material is not always
sufficient both in quality and quantity
to know the detailed specific characters,
the present faunule appears to be im-
portant for the consideration of the age
of the lower limit of the Shimantogawa
group in Shikoku. As the result of
our palaeontological study the following
species were identified :

Neithea (Netthea) matsumotoi layaz

Neithea (Neithella ?) kochiensis sp. nov.

Plicatula sp. indet.

Amphidonte (Amphidonte) subhaliotoidea

(Nacao)
Pterotrigonia (Pterotrigonia) hokkaidoana
(YEHARA)
In the present paper these bivalves are
described and the faunal significance is
discussed. For the systematic descrip-
tion 1. HAYAMI is responsible, and for
other statements two of us are so.

At the outset we express our sincere
thanks to Prof. Tatsuro MATSUMOTO of
the Kyushu University for his kind
advice and supervision of this manu-
script and also to Prof. Koichiro IcHI-
kawAa of the Osaka City University and
Prof. Jiro KAtTO of the Kochi University
for their Kindness in putting a part of
the present material at our disposal.
Acknowledgements are also due to Mr.
Yoshiharu TAKEMOTO, a student of the
Kochi Uinversity, for the privilege of
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describing his collection and to Prof.
Emeritus Teiichi KopAavasul and Dr.
Yasuhide Iwasakl of the University of
“Tokyo for their permission of the ex-
amination of the collection of the uni-
versity.

Systematic description

(by Itaru Havaxt)
Class Bivalvia
Order Pteriida

Family Pectinidae

Genus Neithea DROUET. 1825
Subgenus Neithea s. str.
Neithea (Neithea) matsumotoi HAYAMI
Pl 9, fig. 2

1965. Neithea (Neithea) matsumotoi Hayvami,
Mem. Fac. Sci., Kyushu Univ., Ser. D.
Vol. 15. No. 2, p. 297. pl. 41, figs. 1-7.

Material —An  incomplete  internal
mould of right valve (GH.K6807) is con-
cerned with the description below.

Description.—Right valve small, sub-
equilateral, higher than long, moderately
inflated (GH.K6807, right in mould, 13.5
‘mm. long, 155 mm. high, 5.0 mm thick);
timbo submesial, prominent; antero- and
postero-dorsal margins of the flank a
little concave; ventral margin frilled in
aczordancs to the radial plications ; apical
anglé approximately 75 degrees: prim-
ary ribs six in number, persistent,
strongly plicated, roof-shaped in trans-
verse section; interspaces more or less
flattened, marked respectively with three-
five fine secondary riblets: both lateral
areas also ornamented with several rib-
lets of similar strength: anterior auricle
probably much larger than the posterior.
Left valve unknown.

Observations and  comparison.—The

present specimen is slightly suffered
from secondary deformation, and the
auricular and ventral parts are incom-
pletely preserved. The test is completely
eroded away, but the characteristic or-
namentation is clearly impressed on the
internal mould. Judging from the orna-
mentation and other characters of right
valve, it belongs undoubtedly to the
group of Neithea quinquecostaia, which
was defined recently (Havami, 1965a).
Furthermore, it seems to be referable to
Neithea (Neithea) matsumotoi HAYAMI,
1965, which was originally proposed on
the specimens from the upper Miyakon
(=Albian) Yatsushiro formation of Kyu-
shu. Although it is somewhat smaller
than the normal adult specimens from
the Yatsushiro formation, all the essen-
tial characters of  right valve, especially
the surface ornamentation, are quite
identical.

Occurrence.—Fine sandy shale of the
Doganaro formation at Loc. 2, Kakure-
yashiki, north of Doganaro, Susaki City.
KAWASAWA coll.

Subgenus Neithella HAayaMi, 1965
Neithea {Neithella ?) kochiensis sp. nov.
Pi. 9, fig. 1

Material —The holotype (GK.H6808) is
an incomplete internal mould of right
valve from the Dogarano formation of
Kakureyashiki (Loc. 2).

Diagnosis.—Large-sized  species  of
Neithea characterized by the right valve
with six persistent, round topped, com-
paratively narrow primary ribs, wide,
flattened and finely striated interspaces,
and obtuse and subequal auricles.

Description.—Right valve large, tri-
angular, subequilateral, higher than long,
moderately inflated (holotype, GK.H6808,
right in. mould, 725 mm. long. 78.5 mm.
high, 20.0 mm. thick): umbo submesial,
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pointed: antero- and postero-dorsal
margins of flank a little concave; ventral
margin digitated in accordance to the
primary ribs; apical angle approximately
80 degrees: primary ribs six in number,
persistent, highly elevated, round-topped,
comparatively narrow : interspaces wide,
flattened, marked with numerous fine
radial striae, although secondary riblets
are absent at all; both lateral areas nar-
row, provided with still finer striae;
auricles comparatively small, apparently
subequal, obtusely truncated ; hinge-line
unusually short. Left vailve unknown.

Obscrvations and comparisons.—The
present species is now represented only
by an incomplete right internal mould.
The test is completely eroded away, and
the postero-ventral peripheral area
broken off. The auricles, the outline of
which appears to be nearly completely
shown, are obtusely truncated and com-
paratively small for the genus. Con-
sequently the hinge-line is unusually
short for Neithea.

In view of the only weakly striated
interspaces it must be related to the
group of Neithea wrightii for which
| proposed subgenus Netthella (HAYAMI,
1965a). All the known species of Neithel-
la are, however, by far smaller than the
present species. Moreover, many species
of Neithella have comparatively large
and anteriorly projected byssal auricle
and occasionally effaced or somewhat
weakened 1st and 6th primary ribs.
Because the present species does not
show such a tendency, its subgeneric
reference is by no means certain.

Some specimens of * Neithea atava™
from the Lower Cretaceous of [rance
(0'ORBIGNY, 1847, pl. 442, figs. 1-3; Cos-
SMANN, 1907, pl. 5, fig. 19), Mexico
{(ALENCASTER, 1956, pl. 2, figs. 5-7) and
Trinidad (Cox. 1954, pl. 64, figs. 1, 4)
have comparable dimensions with the

present specimen. As pointed out pre-
viously (Havami, 1965a, p. 308), they
may belong to a distinct species from
the specimens of Neithea atava (ROMER)
{from the Lower Greensand of England
(Woons, 1902). which certainly belong to
Neithea (Netthella). A species represent-
ed by such large specimens of “N. atava”,
though there have been different under-
standings about its diagnosis, possesses
three—five distinct secondary riblets on
each interspace of primaries, being more
closely related to the group of Neithea
gibbosa than to Neithella. In the large
dimensions and flattened interspaces the
present new species may recall Neithea
(Neithea) kanmerai Havyami, 1965, from
the Lower Miyakoan (=Aptian) of south-
west Japan and some other species be-
longing to the group of Neithea gibbosa.
lowever, the secondary riblets on each
interspace, which are never effaced and
typically three in number in the group
of N. gibbosa, are absent at all in the
present species. It appears somewhat
similar to Neithea sexangularis (D'OR-
RIGNY, 1817) in the mode of surface
striae, but differs evidently from the
original figures of that species in the
more flattened interspaces and the more
sharply pointed umbo.

Occurrence.—Fine sandstone of the
Doganaro formation of Kakureyashiki
(Loc. 2), north of Doganaro, Susaki City.
TAKEMOTO coll.

Family Plicatulidae
Genus Plicatula LAMARCK, 1801
Plicatula sp. indet.

Pl. 9, figs. 3, 4

Compare—
1866. Plicatula sp., HavaMmi in MaTsunoTO,
Havamt and Hasuinmoro, Petrol. Geol.
Taiwan, Vol. 4, p. 12, pl. 2, fig. 1.
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The present species is represented by
two specimens: one is a right internal
mould (GK.H6809, 255 mm. long, 20.5-+
mm. high. 45 mm. thick), and the other
is a right external mould (GK.H68L0,
20.5 mm. long, 21.0 mm. high, ca. 2.0 mm.
thick). In addition, similar specimens
were collected from two different locali-
ties in the distributed area of the Doga-
naro formation. The shell morphology
may be fairly variable as usually so in
many species of Plicatula, but the poster-
iorly curved outline and irregularly
plicated weak radial plications may
characterize the present species. Two
strong crural teeth of Plicatula-type are
observed in the intermould (GK.H6809).
The present species must be closely
related to, if not identical with, Plicatula
sp., which was recently found from the
buried Aptian of west Taiwan (MATSU-
MOTO, HAYAMI and |lasHiMoOTO, 1966)
in view of the similar outline and radial
plications.

Occurrence.—Fine sandy shale of the
Doganaro formation at Loc. 2, Kakure-
yashiki, north of Doganaro. Susaki City.
Similar specimens were collected from
the conglomeratic sandstone of the same
formation at Loc. 3, Nishigumi, and from
the sandstone of the same formation at
Loc. 1. Ochiaidani, the same city, KAwaA-
SAWA coll.

Family Ostreidae
Genus Amphidonte
FiscHER DE WALDHEM. 1829
Subgenus Amphidonte s. sir.
Amphidonte (Amphidonte) subhalioloidea
(NAGAO)
PL 9 fig. 5

1934. Exogyra subhaliotoidea NAGAO, Jour.
Fac. Sci., Hokkaido Imp. Univ., Ser. 4,
Vol. 2, No. 3. p. 203, pl. 30, figs. 1-4.

1965. Amphidonta (Amphidonta) subhaliotoi-
dea, Havami, Mem. Fac. Sci.. Kyushu
Univ., Ser. D, Vol. 15, No. 2, p. 343, pl.
50. figs. 6-9, pl. 51, figs. 1, 2. [sic]

1966. Amphidonte (Amphidonte) subhaliotoi-
dea, Havaxi, Ibid., Ser. D, Vol. 17, No.
3. p. 248 (postscript).

In the present collection this species
is represented by an internal mould of
left wvalve (GK.H68l1, 265mm. long,
44.0mm. high, 12.5+4+mm. thick). The
test is completely eroded away, and the
postero-ventral part is broken. The
Haliotis-like outline with posteriorly
placed planispiral umbo, fine internal
crenulation along the ventral margin
and moderately wide attachment area
and the absence of any radial plications
indicate that the present specimen belong
to Amphidonte (s. str.). In view of every
essential internal character it is probably
conspecific with Amphidonte (Amphi-
donte) subhaliotoidea (NAGAO, 1934) from
the Miyako group of Iwate Prefecture.

Besides, there are two smaller speci-
mens of Amphidonte (s.s), which are
impressed on the internal mould of the
holotye of Neithea (Neithella ?) kochiensis
sp. nov. (GK.H6808, pl. 9, fig. 1). They
are undoubtedly the remain of attached
shell to the pectinid. In the mode of
umbonal coiling and the absence of radial
ornamentation they are likewise similar
to A. (A.) subhaliotoidea, although speci-
fically indeterminable.

Occurrence—Fine sandy shale of the
Doganaro formation at Loc. 2, Kakure-
yashiki, north of Doganaro, Susaki City.
Kawasawa coll. Similar specimens from
a fine sandstone at the same locality.
TAKEMOTO coll.

Order Trigoniida
Family Trigoniidae

Genus Pterotrigonia vAN HOEFPEN, 1929



Cretaceous Bivalves from

Subgenus Pterotrigonia s. str.

Pterotrigonia (Plerotrigonia) hokkaidoana
(YEHARA)

Pl 9, figs. 6-9

1915. Trigonia hokkaidoana YEHARA, Sci.
Rept. Tohoku Imp. Univ., Ser. 2, Vol
2, No. 2, p. 39, pl. 1, figs. 1-4, 6-9 (?
non fig. 5).

1915. Trigonia koloi YEHARA, [bid.. Ser. 2,
Vol. 2. No. 2, p. 40, pl. 1. fig. 10.

1923. Trigonia hokkaidoana, YEHARA, Jour.
Geol. Soc. Tokyo, Vol. 30, p. 5. pl. 7. figs.
3-5.

1923. Trigonia hokkaidoana, YEHARA, Japan.
Jour. Geol. Geogr., Vol. 2, No. 3, p. 70,
pl. 11, figs. 9, 10, pl. 12, fig. 5.

1925. Trigenia pocilliformis var. sachalinensis
Yanse and NacGao, Sci. Rept. Tohoku
Imp. Univ., Ser. 2, Vol. 7, No. 4, p. 118,
pl. 28. figs. 5, 6.

1926. Trigonia hokkaidoana?, YABE and
NaGao, Ibid., Ser. 2, Vol. 9, No. 2, p. 46,
pl. 14, fig. 3.

1927. Trigonia hokkaidoana, YABE, Ibid., Ser.
2, Vol. 11, No. 1, pl. 4, figs. 6a, b.

1931. Trigonia hokkaidoana, YEHARA, Iwa-
nami Lecture Series. Geol. Palaeont.,
T'rigoniae from fapan, p. 15, text-fig.

1931. Trigonia kotoi, YEHARA, Ibid.. p. 15.

1934. Trigonia hokkaidoana, Nacao, Jour.
Fac. Sci., Hokkaido [fmp. Univ., Ser. 4.
Vol. 2, No. 3, p. 205.

1954. Pterotrigonia hokkaidoana. KoBAavAsHI,
Japan. Jour. Geol. Geogr. Vol. 25. Nos.
1-2, p. 76.

1954. Pterotrigonia kotoi, Kosavyasut, Ibid.,
Vol. 25, Nos. 1-2, p. 77.

1957. Pterotrigonia hokkaidoana, KoBAYASHI
and NAKANO, Ibid., Vol. 28, No. 4, p. 229,
pl. 16, fig. 4.

1958. Pterotrigonia hokkaidoana, KOBAYASHI
and Nakano, Ibid., Vol. 29, Nos. 1-3,
p. 148, pl. 11, figs. 9-11.

?1964. Pterotrigonia cf. hokkaidoana, MATO-
BA, Trans. Proc. Pal. Soc. Japan, N.S.,
No. 53, p. 259, pl. 37. figs. 1-3.

1964. Pterotrigonia hokkaidoana, MATOBA,
Ibid., No. 55, p. 259, pl. 37, figs. 4, 5.

. the Shimantlogawa Group 79

Five specimens (GK.H6812-6816) in the
present collection are generally charac-
terized by the relatively tall outline and
widely spaced, tuberculated, oblique
costae of Pterotrigonia-type on the flank.
The original outline may be well pre-
served in a right internal mould (GK.H
6312, 36.0mm. long. 29.0mm. high, 95
mm. thick), and the test with tuberculat-
ed costae is partly preserved in a left
valve (GK.H6813, 2854-mm. long. 29.0
mm. high, 85 mm. thick).

In many characters the present speci-
mens resemble closely the lectotype of
Pterotrigonia (Pterotrigonia) hokkaidoana
(YeHARA) which was illustrated by
YEHARA (1915, pl. 1, fig. 1) and design-
ated by KoBayvAsHI and NAKANO (1957,
p. 230). The aduilt individuals of P. (P.}
hokkaidoana from the Miyako group, as
represented by the lectotype and many
other specimens, attain larger size than
the present ones, but in other character-
istics, especially the ratio of length/
height, the prominence of umbo and the
interval of oblique costae on the flank
they are hardly distinguishable.

P. (P.) hokkaidoana itself seems to be
closely related to Pterotrigoma (Ptero-
trigonia) pocilliformis (YOKOYAMA, 1891)
which has been reported from the Lower
Cretaceous of many areas of Japan. The
former is typically distinguishable from
the latter by the more trigonal and taller
outline and the more prominent umbo.
According to NAKaNo {1959) and some
others, however, the two species are
sometimes coexistent in one formation
or even in one fossi! bed, and the strati-
graphic ranges overlap greatly each
other. Furthermore. specimens of an
intermediate outline are not rare. Even
at the type locality of P. (P.) hokkaido-
ana, i.e. the Hiraiga formation at Hirai-
ga, Tanchata village, lwate Prefecture,
some specimens showing relatively low
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and crescentic outline are more similar
to P. (P.) pocilliformis than to the typi-
cal individuals of P. (P.) hokkaidoara
belonging to the same population. Ex-
cept for the type localities of the two
species, the specific identification of the
specimens having an intermediate outline
is not always easy. much less secondary
deformed specimens. It is not impossible
that P. (P.) hokkaidoana is actually no-
thing but an ecological or geographical
variety of P. (P.) pocilliformis. Anyhow,
more adequate conclusion on the relation-
ship between the two nominal species
would be obtained by a further detailed
quantitative study of populations.

Trigonia kotoi YEHARA, 1915, from the
Miyako group is here regarded as a
synonym of P. (P.) hokkaidoana. The
holotype {by monotypy) of T. koloi [IGPS
cat. no. 4351] is actually a deformed and
incomplete specimen, so that the outline
is apparently more crescentic than that
of the latter species. The area of this
specimen is much narrower than in the
lectotype of P. (P.) hokkaidoana, but its
breadth, as noted by YEHARA (1915, p.
39), varies to a great extent in one
population of the latter species from the
Miyako group.

Occurrence—Iine sandy shale of the
Doganaro formation at Loc. 2, Kakure-
yashiki, noth of Doganaro, Susaki City.
KAwAsAwA coll.

Concluding remarks

The newly discovered marine faunule
from the Doganaro formation in the type
area is composed of five species of
bivalves as described above. The species
of Neithea seem to be important for the
age consideration, because the genus is
a diagnostic group in the Cretaceous.
The genus Neithea ranges from the
Valanginian to the Maastrichtian in

western Europe and Africa, but, as noted
before (Hayayi, 1965a), its occurrence
is restricted almost to the Lower Creta-
ous in the Pacific region. In Japan all
the hitherto known species of Neithea
have been found from the Aritan (upper
Neocomian-lower Aptian) and the Miya-
koan proper (upper Aptian+Albian), and
there is no known species ranging up
to the uppermost Miyakoan (lower lower
Cenomanian). The occurrence of Neithea
(Neithea) malsumotoi indicates a Miya-
koan age, because this species has been
known only from the upper Miyakoan
(=Albian) Yatsushiro formation of Kyu-
shu and a similar species occurs from
the buried Aptian of Taiwan. The Pli-
catula sp. is also similar to the specimens
from the Aptian of Taiwan. Amphidonte
(Amphidonie) subhaliotoidea has been
known only from Aptian—Albian Miyako
group of Iwate Prefecture. Pterotrigonia
(Pterotrigonia) hokkaideana is actually a
long ranging species, but has heen com-
monly found from the Miyakoan proper
in the outer zone of Southwest Japan.
Although we cannot make a good inter-
pretation at present about.the occurrence
of Myophorella (Promyophorella) obsoleta
reported by KoBayasut (1956) from the
distributed area of the Doganaro forma-
tion, the specimens may be actually
juvenalia of Pterolrigonia (Pterolrigonia)
hokkaidoana or Pterotrigonia (Pterotri-
gonia) pocilliformis. Anyhow, it is now
firmly concluded that the Doganaro form-
ation, the lowest subdivision of .the
Shimantogawa group in Kochi Prefec-
ture, is at least in part assignable to the
Miyakoan proper (Aptian—Albian). The
present palaeontological evidence agrees
well with KaTTo's (1961) interpretation,
in which the Shimantogawa group of
Kochi Prefecture ranges from the Miya-
koan to Hetonaian. Taking the occur-
rence of Cheloniceras (s. str.) from the
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so-called “ Torinosu group” in Ehime
Prefecture (NAKAI and HAbA, 1966) into
consideration, it is presumable that Juras-
sic sediments are scarcely or not at all
represented in the Shimanto terrain of
Shikoku.
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Neithea (Neithella ?) kochiensis sp. nov. ..... p- 8
Fig. 1. Right internal mould (GK. H6808), holotype xl Loc 2 Kakureyashlkx (TAKE
MoTO coll.)
Neithea (Neithea) matsumotoi Havyami. p. 85
Fig. 2. Right internal mould (GK. l16807) ><‘7 Loc dltlo (KA\WASAWA coll) Za lateral
view: 2b: anterior view.
Plicatula sp. indet. . NP o T -
Fig. 3. Right mternal mould (Gl\ HGSOQ\ x1.5. Loc. ditto. (Kawasawa coll.)
Fig. 4. Right external mould (GK.H6810), x1.5. Loc. ditto. (Kawasawa coll.)
Amphidonte (Amphidonte) subhaliotoidea (NAGAO) ... ... iiiiiiii i i, p. 87
Fig. 5. Left internal mould (GK.H6811), x15. Loc. ditto. (Kawasawa coll.)
Pterotrigonia (Pterotrigonia) hokkaidoana (YEHARA) ...... ..., p. 88

Fig. 6. Right internal mould (GK. H6812), x1.5. Loc. ditto. (Kawasawa coll.)
Fig. 7. Left valve (GK.H6813)., x1.5. Loc. ditto. (Kawasawa coll)

Fig. 8. Internal mould of conjoined valves (GK.116814), x1.5.
coll.)
Fig. 9.

Loc. ditto. (Kawasawa coll.)

Loc. ditto. (KAwAsSAWA

Internal moulds of two right valves (upper: GK. H6815 ; lower : GK. H6816), x1.5.

All specimens are kept in the Department of Geology, Kyushu- University.
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ON THE FOSSIL EQUINE TEETH FROM KUZUU.
TOCHIGI PREFECTURE AND TOKYO CITY*

JOJI NAGASAWA

Institute of Earth Science, Toxyo Gakugei University

WA IS BORFHES MO 0 SHIERIEH IR U B 4 KU L < 4 7oL
AHIEOTHAMFE—AKRE @2 b7 IR EIRESELEDM I EO TR
— KBz ) X< BlTv s, IMEEOEAIFHNOLINEXLUTVv-52, WEREE
AN TEBAO L B R UEBERIE  EO NG TIEE - O B N0, B UIMTR
OFEHNBONF RT3, ThARERLILARS LMoy, iTHEEFNE L+
b FiIbVvaanT, FEFZYL Equus sp. X L7z, REHEREKBTTOB T A XD
B Ro FRAEMS— KA, FHS, iSO TtV 54, duilil RS
PENGOXERTNECHLEUA TSI NAMR AL IR H e T5biFizh v

DTHL Equus sp. Uiz, MITHHERIZEGTHRFIESUI TR cH 5, & Rk K

Introduction

The first occurrence of a fossil equine
tooth from Kuzuu, Tochigi Prefecture,
Japan dates back to about twenty years
ago, when the writer found a lower
third molar in the fossil mammlian col-
lections of Kuzuu, obtained by Mr.
Tatuo Noma.

Later, in 1951 the writer again found
another tooth belonging to a pony in
the fossil mammlian collections obtained
from Ogano, Kuzuu by the same col-
lector. This tooth is described in this
paper.

The latter specimen is an isolated
lower right molar tooth, probably a first
molar, yellowish brown in colour and
fossilized.

Considering from the state of fossili-
zation, it may probably be of Upper

* Received August 31, 1966: read June 18,
1966. at Tokyo.

Pleistocene or not younger than Older
Holocene in age. Unfortunately, the
exact horizon of the specimen is unknown.

Another fossil specimen described in
this paper is a single upper left first
molar tooth belonging to ['quus and was
obtained by the same collector from the
older Holocene or Pleistocene beds at
Kuramae, Tokyo City about ten years
ago.

The specimen was found during the
digging of the subway of Tokyo.

The important features for determi-
nation of the species, are the size of
the teeth, the relation of the length of
the cheek-teeth to their breadth, and
the condition of the enamel folding.
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Description

Order Ungulata
Family Equidae
Genus Equus L.
Equus sp.
PL. 10, figs. 5-6, Text-figs. 4-7

Specimen :—An isolated lower right
first molar tooth, in Mr. T. NoMA's col-
lection.

Locality . —Fissure deposits ? of Ogano
at Kuzuu, Tochigi Prefecture, Japan.

Horizon .—Exact horizon unknown;
probably Upper Pleistocene or not

younger than Older Holocene.

Measurements :—Maximum length of
grinding surface 235mm, maximum
breadth of griding surface of anterior
lobe 13.0 mm, and that of posterior lobe
12.0 mm, all exclusive of cement; maxi-
mum breadth of posterior lobe, inclusive
of cement 153 mm; length from the
anterior border of metaconid to the
posterior border of metastylid 12.7 mm ;
length from upper surface of crown to
distal portion of posterior root 67.0 mm;
maximum breadth of enamel layer in
grinding surface 1.0 mm.

2

2 3

e S,

A

| E—

Text-fig. 1. Enamel pattern on grinding
surface of the lower right first molar of
the so-called Kiso horse from Kiso. Nagano
Prefecture. 2. Ditto of a Recent pony, No.
1 from Cheju Isl., Korea. 3. Ditto of a
Recent pony from Kwangfeng, Kiangsi,
China. 4. Ditto of the specimen from
Kuzuu, Tochigi Prefecture. 5. Posterior
view of ditto. 6. Inner side of ditto. 7.
Outer side of ditto.
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Description :—Specimen  refered to
lower right first molar tooth, nearly
complete, moderately worn and small in
size; crown rather elongated antero-
posteriorly ; in upper view, metastylid
narrow bar-like and metaconid of a com-
paratively long bar and roundish tri-
angular in outline at its anterior part;
anterior and outer corner of protoconid
projected outwards ; enamel inlet lacking
in outer wall of hypoconid; position of
metaconid bar situated internally, inter-
val between metaconid and protoconid
distinct; entoconid and talonid rather
small, outer wall of talonid not parti-
cularly projected outwards; space be-
tween metaconid and paraconid rather
large; a feeble, small but clear enamel
spur projected from anterior side of
hypoconid into valley at outside of tooth.

Comparison —The present specimen is
similar to Hemionus in size, but differs
from the latter in having a narrower
and bar-like metastylid and a metaconid
composed of a comparatively long,
narrow bar and a roundish triangle
instead of a triangular to roundish
metastylid and roundish metaconid with-
out a bar, as figured by M. BoULE & T.
TelLHARD DE CHALDIN (1928), W.O.
DieTricn (1959) and W.C. Pr1 WEN-
CHUNG and others (1958).

Further, the shape of the talonid of
this specimen differs from that of
Hemionus.

In the present specimen, the clear
development of a little spur from the
anterior wall of the hypoconid into the
valley at the outside of the tooth and
the surface inclined towards the outside
of tooth are the same as those of mon-
golian horses, but in Hemionus of the
same age, the development of the spur
is traceable and the grinding surface of
the teeth is flat in general.

A Recent Asinus from Shantung,

China, Mule from England and Zebra
from Africa can be distinguished from
present one by their broad leaf-like
metastylyds and large roundish meta-
conids of their lower first molar teeth
and this form also differs from a
Thoroughbred and an Anglo-Arab, by
the sizes and shapes of the enamel
foldings of their teeth.

The lower first molar of the fossil
pony, E. przewalskit Pol. subsp. from
the Pleistocene beds of Dokantin, Korea
is distinguished from the present one by
the broader metastylid and the different
shape of the talonid, although the sizes
are equal to one another.

Judging by the illustrations given by
T. SuikaMa and Y. ONUKI, E. nipponicus
SuiKAMA and ONuUkl (=Prof. MaTu-
MOTO's E. hemionus) from the Pleistocene
beds of northern Japan, is characterized
by its broad leaf-like or triangular
metastylid.

In 1951, H. KAJI reported on a semi
fossil left mandible of a pony with six
teeth which he collected from the river
cliff west of lizuka-machi north of Kana-
machi, Katushika-ku, Tokyo City.

This pony was found with fragments
of the Yayoi type potteries which are
dated at approximately between 1500
and 2000 years B.P.. The lower first
molar tooth of the pony resembles, in
size and enamel pattern of grinding
surface, the present specimen except for
the shrinkage of the anterior outer part
of the protoconid, the lack of the bar
and the hugeness of the roundish tri-
angular part of the metaconid.

The dimensions and enamel pattern
of the lower first molar tooth of KaAjl's
pony can be considered to be almost
identical with those of a Recent pony
descended from ancient times in Hokkai-
do.

Excepting for the Ass and Mule, the
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recent ponies domesticated since ancient
times in Japan, Korea and eastern China
have not been completly explained
whether they are merely the forms
derived from the mongolian horse or

Table 1.

separate species, but those of Japan and
Korea appear to have relation with the
mongolian horse.

With regard to the horses now living
in Cheju Island, Korea and the so-called

Measurements of the tooth of the Ogano specimen compared with M,

of the mongolian, other oriental and mixed horses. (in mm)

Transverse diameter of

. - . Anteroposterior
Specimen & localities ; Maximum metaconid-protoconid, length of meta-
length Transverse diameter of conid-metastylid
metastylid-hypoconid y
Present specimen 23.5 13.0, 12.7
12.0
A pony from Kwangfeng, 23.5 13.5, 12.5
Kiangsi, China 13.0
Cheju Isl., No. 1 23.5 713.5. ;7
12.7
Miyako lIsl., No. 1 21.5 }gg 12.0
Miyako Isl., No. 2 22.0 13.5. 12.5
13.0
Mongolia, Pangchiang, No. 1763 25.0 14.0, 13.0
14.0
Mongolia, Pangchiang, No. 1762 25.0 14.0, 13.0
13.0
Yamanashi Prefecture 23.0 14.3. 12.0
13.0
Kiso, Nagano Prefecture 25.5 15.0, 13.0
15.0
Tokara Isls. off Kyushi 18.0 12.0, —
10.0
Hokkaido, No. 1 23.5 15.2, 14.0
13.7
Hokkaido, No. 2 26.0 16.5, 14.0
14.5
Thorough bred 28.0 15.0, 14.5
14.8
Anglo-Arab 26.0 15.0, 14.0
14.0

All values except for a pony from Tokara Isls. were measured on the grinding surface
(exclusive of cement) of the lower right molars and maximum length, along the direction

of tooth rows.
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Kiso horses of Japan, it is presumed
from the ancient records that the former
was mixXed by the blood of the mon-
golian horse and the latter by the Arab
blood in the past.

Although, this specimen resembles in
size and pattern of enamel folding the
molar teeth of the recent ponies des-
cended from those of ancient times in
Japan, it may be closely related in these
points to the recent ponies from Kwang-
feng, Kiangsi in South China, Cheju
Island in South Korea, and the Recent
and fossil mongolian horses, especially to
the pony from Kwangfeng, South China
(Table 1).

The size and the enamel pattern of
the grinding surface of both the Kwang-
feng and present specimen almost coin-
cide with each other except for the
presence of a minute enamel inlet at the
middle point of the outer wall of the
hypoconid and in the thinness of the
dentine in the former.

But, generally speaking, it happens
that a minute enamel inlet on the outer
wall of the hypoconid disappears on the
teeth of the same species in Equus.

The enamel wall facing outwards on
the metaconid of the lower first molars
in the horses from Cheju Island, Miyako
Island, Yamanashi Prefecture, Kiso in
Nagano Prefecture, Hokkaido, and also
probably the ones from the Tokara Isls.
in southern Japan is linear in upper
view, but those of the mongolian horse,
Recent and fossil, the Kwangfeng pony
and the present specimen drow a sharp
line between the bar and roundish
triangle.

The above nature of the enamel fold
in the metaconid is the important char-
acteristic which distinguish the present
specimen from the former group and
refer it to the mongolian horse or
Kwangfeng pony.

It will be known from Table 2. that
considering from the comparisons bhe-
tween length and breadth in each upper
cheek teeth, the above mentioned horses
except for the Thoroughbred and Anglo-
Arab have intimate relation with one
another, namely: Except for P2 and
M3, the breadth is larger than the length
in most of their upper cheek teeth.

The above nature coincides with the
fact that except for P2 and M3, the
breadth usually exceeds the length in
the upper cheek teeth of the horses that
were refered to the mongolian horse
from the Pleistocene beds of China and
except for M!, this is the contrary in
Hemionus.

Furthermore, the enamel patterns of
the grinding surfaces of their molar
teeth and the principal morphological
characters of the skulls of these horses
mentioned above are similar to that of
the mongolian horse, though there are
some differences in detail.

At any rate, the present specimen
most resembles the lower right first
molar of the Kwangfeng horse and the
skull of the Kwangfeng horse most
resembles that of the mongolian horse
except for the lacking of a sinus on the
posterior part of the processus zygo-
maticus and in upper view, the margin-
al crest of the posterior part of the
head shows a linear outline.

But, as the mere inspection of only
the skull of the Kwangfeng horse can
not decide the question whether it be-
longs to a mongolian horse, no specific
name can be proposed to this specimen
at the present time.

Conclusions

It is especially interesting that a pony
from the deposits of the Pleistocene or
Older Holocene in Japan is a snecies



Table 2. Measurements of skulls, and comparisons between length and breadth
in upper molars, of mongolian horses and other oriental ponies (in cm).

R X Comparison between length and breadth
Maximum . . . Length  Length A . )
Specimens & localities length  Sranial - Cranial - Zrom - “from in upper cheek teeth
of skull Pred €ig Ptto M P,to M, , .
P2 P P Mt M: Ms3

A pony from Kwangfeng. 41.8 10.2 9.9 14.9 15.1 BLL |B<L|B=L|B>L | B=L|B<L
China r 1 r

Cheju 1sl.. No. 7 14.5 10.3 10.0 13.5 }4.0 B<L | B=L | B>L | B>L | B>L [ B<KL
' ' r r

Cheju Isl.. No. 19 45.0 10.3 10.4 13.3 ]13.1 B<L |B>L |B>L |B>L | B>L | B<L

-

r r T

Mongolia. No. 1765 54.8 10.6 10-3 16.1 _ B<L|B<L |B=L|B>L|B<L|B<L

. r .
Mongolia, No. 1762 56. 2 1.1 10.8 }6‘3 16.4 lB<1_, B=L |[B>L |B>L | B>L | BLL
r

Kiso, Nagano Prefecture |16'9 11‘6' 4 lB <L |{B<L |B>L|B>L | B<L | B<L

Yamanashi Prefecture 57.8 11.1 11.4 l16.8 l15.5 P<L B<L |B=L | B>L | B>L | BKL

Tokara Isls. B<L |B=L |B>L|B>L |B>L | B<L

r :

Teeth were measured on grinding surface; r....right side, |... left side.
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allied to or the same as the one now
living in the eastern part of China.

Equus sp.
PL. 10, figs. 8-10

Specimen :—An isolated upper left first
molar tooth collected by Mr. T. Noma.

Locality :—Fossiliferous beds at 6m
below the ground surface at Kuramae,
Daito-ku, Tokyo City, japan: obtained
during the construction of the Tokyo
Subway.

Horizon :—Older Holocene or Pleisto-
cene.

Measurements —Maximum length of
grinding surface 225mm, maximum
breadth of grinding surface 26.3mm and
direct length of protocon in grinding
surface 11.3; maximum thickness of
enamel layer 1.15mm; length from
highest point of upper surface of crown
to distal portion of anterior outer root
446 mm; maximum length of anterior
outer root 25 mm.

Description :—Specimen refered to M!
by its composite morphological chara-
cters. It of old age and slightly fossii-
lized, surface of roots sticking a little
to tongue.

Specimen exceedingly worn, and es-
pecially on central part of anterior lobe
and adjacent to, on same part of posteri-
or lobe and inner wall of crown more
worn than on outer wall, so grinding
surface shows an inward inclination;
large enamel inlet and small one on
anterior wall of crown and two small
inlets on its posterior wall; two small
enamel islets, measure 3nim and 1.2 mm
respectively, in each elongate diameters
in central part of crown surface: crown
moderate in size and its outline rectan-
gular in upper view ; breadth exceeding
length; enamel dark bluish white in

colour with minute wrinkles, dentine
brown and root dark brown: roots four
in number and two of inner side united
into one; protocon elongated antero-
posterialy.

Comparison -—Based only on an iso-
lated tooth which is much worn, it is
difficult to distinguish whether the speci-
men belongs to IHemionus.

But, the characteristics are the breadth
much exceeds the length, the outer wall
of the paracon is considerably concave,
the posterior border of the protocon does
not cross the line which passes the
mesosty! and is parallel to the anterior
and posterior walls of the crown, and
by wearing the grinding surface inclines
much towards the inner side of the
crown.

By these characteristics, the specimen
is distinguishable from Hemionus.

The outlines or characteristics of the
enamel folds in the anterior, posterior
and inner walls of the crown coincide
with those of the upper left first molar
tooth, worn to the same degree, of a
recent pony (No. 19) from Cheju Island
of Korea, already described (Pl. 8, fig.
7).

Conclusions

As far as the comparison of the avai-
lable parts are concerned, this specimen
is not different from the upper left
first molars of the mongolian horses and
a horse descended from ancieent times
in Hokkaido, Japan.

But, as the horse descended from
ancient times in Hokkaido is not proved
to be a variety ‘or a race of the mon-
golian horse, no specific name can be pro-
posed for this specimen at the present
time (Table 3).
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Table 3. Measurements of the tooth of the Daito-ku specimen compared with Mt
of the mongolian and other oriental ponies (in mm)

Specimen & localities M:ae);ig:gm ng:::;‘ul:n L:&%gto?‘f

| Present specimen, left 25 263 11.3
2. %Iignlg%g?r}e??rse. Pangchiang, 24.0 24.7 10.5
3. Mongoli;n horse, No. 1762, left 23.5 T 25.0 13.0
4. éhi;:]o;yl.elliwangfeng. Kiangsi, 91.0 23.0 11.2
5. Yamanashi Prefecture, righ-t— 24.5 | 25.5 13.0
6. Cheju Isl., No. 7, right 20.0 | 23.0 11.0
7. Cheju Isl, No. 19, left 18.5 23.0 10.0
8. %ﬁ?ko Isl., Loochoo Isls., 21.3 24.0 10.0
9. Okinawa Isi., left 26.0 22.0 10.0
10. Kiso, Nagano Prefecture, left 25.5 26.0 13.0
11. Tokara Isls. off Kyushu left 18.0 24.0 —

12. Hokkaido, No. 1, left 22.0 25.5 11.0
13. Hokkaido, No. 2, left 25.5 25.0 11.2

Nos. 2, 3 and 5 are stored in the Ueno National Science Museum, Nos. 4,6, 7,9 12 and
13 in the Zootechnical and Experimental Station at Nishinasuno. No. 8 in the Nippon
Verterinary and Zootechnical College. Tokyo, No. 10 in Department of Zootechny of Tokyo
University and No. 11 in the Research Institute for race-horse health of the Nippon Central
Horse-race Club in Tokyo.

Explanation of Plate 10

Fig. 1. Profile of the cranium of a pony from Kwangfeng, Kiangsi, China. xca. 0.2.

Fig. 2. Profile of the lower jaw of the same specimen. xca. 0.2

Fig. 3. Upper view of ditto. xca. 0.2.

Fig. 4. Palalal view of ditto. xca. 0.2.

Fig. 5. Crown view of the fossil specimen from Ogano, Kuzuu. xl1.

Fig. 6. Inner side of ditto. x1.

Fig. 7. Crown view of upper left first molar of a’ Recent pony, No. 19 from Cheju lIsland,

Korea. xl1.
Fig. 8 Crown view of the fossil specimen from Kuramae, Daito-ku. Tokyo City. x1.
Fig. 9. Outer side of ditto. x1.
Fig. 10. Anterior side of ditto. x1.
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