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Introduction and

Acknowledgements

The marine molluscan fossils upon
which the present article is based com-
prises the collection of the present writer
during his geological surveys in 1955 to
1958 in the area southwest of Hirosaki
Citv, Aomori Prefecture, where Neogene
deposits are very well developed but
hitherto little studied. The treated fos-
sils are from the Ainaigawa formation
(T. Kaxava, 1949) and comprise the col-
lection made from a total of 13 new
fossil localities of the formation.

In this article the writer. from the
determined fossils of 13 fossil localities
and stratigraphic position of the strati-
graphic unit which have vielded them,
attempts correlation of them with pre-
viously known geological formations of
Japan, their bearing on the geological
age determination, and a short discussion
is presented concerning the Ainaigawa
formation.

® Receivedijun‘iZSi 1960 : read at the An-
nual Meeting of the Society at Sendai Jan.
17. 1969.
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Notes on the Geology of the
Ainaigawa Formation

The Ainaigawa formation. first intro-
duced by T. Kaxava (1949 as a strati-
graphic unit, has its type locality at
Ainaigawa, Soma-mura, Naka-Tsugaru-
gun, Aomori Prefecture. where the rocks
are well developed. This designated
locality lies approximately in the central
part of distribution of the formation.
With regard to the formation. T. Kaxa-
Ya (1949) described as follows.

The Ainaigawa formation is the lowest *
part of the Neogene Tertiary strata de-
veloped in the southwestern part of the
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Hirosaki structural Basin. and comprises
mainly green. bluish gray and dark
colored tuffs and tuff breccia. The up-
per part of the Ainaigawa gradually
changes from the lower into fine grained
materials (light blue. grayish yellow and
gray tuffaceous shale). and the lower
part is dominantly of conglomeratic
sandstone {(granule size pebbles derived
from andesite and Paleozoic rocks). In
the eastern part of the Tochinai-gawa
no volcanic materials are found. The
western extension of the formation is
characterized with basaltic andesite flows
with minor amounts of conglomerate and
sandstone. The thickness of the forma-
tion is estimated at 300 to 700 meters in
total.

The Ainaigawa formation unconfor-

mably overlies the pre-Tertiary basement
of granodiorite and Paleozoic rocks.
The upper part of the formation graduai-
ly changes into the superjacent Owasawa
formation, which comprises an alterna-
tion of green tuff and hard shale.

The Ainaigawa formation, from the
present writer's observation, can be sub-
divided into two parts. The upper part
is composed mainly of sandstone and
conglomerate which vyield molluscan
fossils from the middle part. The basal
part has yielded fish remains probably
of freshwater origin, plant fossils and
lignite. The lower part of the forma-
tion consists of green tuff. green tuff
breccia and andesite lava flows at its
lowermost. No marine fossils have been
found {rom this part.

[y
Mt waki

“ M f
-Hiraseki Ciry

’

Text-figure 1.

Collecting Localities and
Molluscan Fauna

The specifically determined molluscan
fossils, collected by the writer from 13
fossil localities within the southwestern
part of the Hirosaki Basin, are from the

Index Map of the Fossil Localities

upper part of the Ainaigawa formation,
and these are abridged in Table 1. The
fossil localities, their respective elements,
and detail situations are given in the
following list, Table 1, and Text-fig. 1,
respectively.

The fossil localities are as follows, and
the numbers before them refer to those
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Table 1. Faunal List of the Ainaigawa Formation
o - Loc. No. | 7 0111213
Species Name =~ T ——- _ 1 34 891 -
1 Nucula sp.”
2 Acila divaricate (Hixps), 1843 (Fig. 6) '
3 Acila sp. '
4 Portlandia scapha (YoKoyvania), 1926 (Fig. 2) I %
> Yoldia tokuyagei Yoxovama, 1925 (Fig. 3) ! *
76 Glycymeris oinouyei Nomuwea, 1935 (Fig. 23) ‘ *
7 Glycymeris sp.'A *
8 Glycymeris sp. B ‘ *
9 Limopsis sp. *
10 Mytilus sp. ‘ * ~
"11 Chiamys akitana (YOKOYAMNA). 1926 (Fig. 27) ! *
12 Chlamys nisataiensis OTuKA, 1943 ! ®
13 Chlamys sp. ! *
14 Patinopecten kimurai (YOrkovana), 1925 lox k% * * %
15 Patinopecten kimurai ugoensis Harar and { *
Nistyama, 1934 | o
16 Patinopecten yamasakii icasakicnsis (NOMURA), | «
1935 (Fig. 26) :
17 Patinopecten sp. ! *
18 Venericardia siogamensis NoMURA, 1935 : * *
19 Venericardia sp. ! *
20 Corbicula sp. - *
"1 Lucinoma acutilinectum (Coxrain), 1849 (Fig. 10) *
2 Pillucina vokoyamai (OTUKA), 1934 (Fig. 9) *
‘73 Vasticardium n. sp. (C. erenicola (REEVE)-type) *
24 Laevicardinm sp. (Fig. 17) *
25 Papyridea sp. (P. cf. kurodai Harar and w
Nisivama, 1953) '
26 Clinocardium cf. uarusawaense NOMURS, 1035 *
27 Clinocardium cf. shinjiense (YOKOYAMA), 1923
(Fig. 18)
28 Nemocardium samerangae MaKiyasa, 1932 *
29 Dosinia kancharai Yokovyama, 1926 (Fig. 1) * %
30 Dosinig chikuzenensis Nacao, 1928 (Fig. 8) *
31 Dosinia akaisiana NoMmURA, 1935 (Fig. 7) *
32 Dosinia odosensis NoMmura, 1935 (Fig. 11) *
33 Dosinia tugaruanae NoMURra, 1935 (Fig. 4) * %
34 Dosinia sp. *
35 Cyelina Japonica Kayvana, 1952 (Fig. 16) *
36 Venus cf. torewme (GOULDY, 1850 *
37 Venus n. sp. A (Fig. 12) *
38 Venus n. sp. B (Fig. 13)
39 Mercenaria cf. chitaniana (YOKOYAMA), 1926 *
(Fig. 5)
40 Venerupis n. sp. L
41 Clementia (?) sp. — 5
42 Macoma optira (YOKOYAAA), 1923 (Fig. 21) *
43 Macoma spp. (Figs. 20, 22) *
44 Fabulina n. sp. (F. cf. nitidula (DUNKER), 1860) *
45 Peronidia cf. protovenulosa (NOMURA), 1935 *
46 Cultellus izumoensis YoKovama, 1923 (Fig. 13)
47 Solen cf. gonldi CONRAD, 1867
48 Panomya simotomensis Oruka, 1934 (Fig. 15) *
49 Panope japonica (A. Abpans), 1849 (Flg 14) *
30 Turritella s-hataii NOMURA, 1935 (Fig. 25) *
51 Neptunea cf. hukusimensis anomalia NOMURA and |
HaTa), 1936 *
32 Babylonia ¢f. kozaiense NOMURA, 1939 (Fig. 24) *
53 Balanus sp. *
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in Text-fig. 1.

Loc. 1: Upper stream of the Inakari-zawa,
Matsukitai. Hirosaki City.

Loc. 2: About one kilometer south of Owa.
sawa along the Miyama-zawa, Hiro-
saki City.

Loc. 3: Under the bridge at the south end
of Ichi-no-watari, Hirosaki City.

Loc. 4: About one kilometer northeast of
Mt. Kudoji, Sakamoto, Hirosaki City.

Loc. 5: Upper strcam of the Tochinai-gawa,
Soma-mura, Naka-Tsugaru-gun.

Loc. 6: A right side cliff of the Ainai-gawa,
Soma-mura, Naka-Tsugaru-gun.

Loc. 7: The Funauchi Mine, Soma-mura,
Naka-Tsugaru-gun.

Loc. 8: Left side of the lwaki River near
the Kawara-tai. Nishi-meya-mura,
Naka-Tsugaru-gun.

Loc. 9: Junction of the Iwaki River and the

O-kawa, Kawara-tai, Nishi-meya-
mura, Naka-Tsugaru.gun.

Loc. 10: Middle stream of the Onikawabe-.

zawa, Nishi-meva-mura, Naka-Tsu-

garu-gun.

Head of the stream of the Onika-

wabe-zawa, Nishi-meya-mura, Naka-

Tsugaru-gun.

Loc. 12: About one kilomcter northwest of
the Anmon Fall, Nishi-meya-mura,
Naka-Tsugaru-gun.

Loc. 13: Upper stream of the Nakamura-
gawa (Nagamalsu-no-sawa), Ajiga.
sawa-machi, Nishi:Tsugaru-gun.

Loc. 11:

Remarks on the Molluscan TFauna

The 13 fossil localities according to
lithology can be classified into four
groups of A, B, Cand D. A is charac
terized with bluish gray, greenish blue
or greenish gray medium grained sand-
stone with or without pebble-bearing
sandstone in association. Group B in-
cludes gray siltstone which becomes
brown on weathered surface. Group C
consists of pebble to granule conglomer-
ate and brown tuffaceous sandstonc. and

is associated with muddy sandstone.
Group D comprises gray to bluish gray
coarse grained sandstone or greenish
gray medium grained sandstone. The
respective fauna of these groups may
be summarized as follows :

Group A: Patinopecten kimurai, Venericardia
sp.. Nucula sp.. Macoma sp., Acila divaricata,
Acila sp., Clinocardinm cf. shinjiense, Venus
sp.,  Cultellus izumoensis, Solen cf. gouldi,
Clycymeris sp. and Venerupis sp.

Group B: Portlandia scaplzd, Yoldia toku-
nagai. Chlamys sp.. Lucinoma acutilineatum.
Laevicardinm sp., Clinocardium cf. narusawaense,
Dosinia kaneharai, D. fugaruana, Venus cf.
toreumu, V. sp.. Macoma optiva. M. sp., Per-
onidia cf. protovenulosa, Panope japonica.

Group C: Glycymeris oinouvei, Mytilus sp.,
DPuatinopecten kimurai. Pat. yamasehii jwasaki-
ensis. Dosinia kaneharai. D. akaisiana. D. tu-
garuana. Fabulina sp.. Panomya simotomensis,
Turritella s-hataii, Neptunea cof. hukusima-
ensis.

Group D:  Patinopecten kimurai, Nemocar-
dium samarangae. Pillucina vokoyamai, Dosinia
sp., Cvcling japonica.

From the assemblages tentatively con-
sidered as related with bottom sediments
in which the infauna lived, it seems that
there existed some differences in their
respective environments. Leaving aside
the swimming forms (Patiopecten. Chia-
mivs). and indeterminable specimens whose
individual number is very few (Venericar-
dia, Nuculu, Mytilus, Fabulina, Venerupis),
the following remarks may be presented
with concern to the relationship between
lithofacies and fauna.

The conditions under which Group A
were buried may have heen a very shal-
low sea not far from the strand line
and of a depth less than about ten me-
ters. This may be upheld by the pre-
sence of burrewing forms ‘as Cultellus
and Solen. two genera which occur in
such regions in the present day seas
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surrounding central to southern Japan.
The presence of either Acila or Clinocar-
dium does not hinder such a view.

In the case of Group B, the conditions
appear to have bheen different from that
of Group A. because from the occurrence
of Portlandia, Yoldia, Lucinoma. a widely
open embavment or open sea environ-
ment is more favorable to their flourish-
ing than a closed bay open to the sea
only with a narrow strait. T’he abundant
occurrence of specimens of Dosinia and
Venus together with the presence of
deeply burrowing forms as Panope and
shallowly burrowing ones as Clinocardinm,
Dosinia and Peronidia. it is suggested
that the sea may not have been verv
deep, although deeper than that of Group
A, Genera as Lucinoma, Dosinia and
cockles are usually found on beaches
where rather strong waves prevail and
such may have been the environment of
the present group.

GroupC. which is characterized by abun-
dant species of Dosinia. burrowing pele-
cypods as Panomya and Glvevmeris toge-
ther with epifauna gastropods as Turritel-
le and Neptunea. evidently points to an
environment locally governed by condi-
tions different from those of Group A
and B. Because of the epifauna, it is
considered that no strong waves in-
fluenced this area. although it is not
necessary that the region was sheltered.

Group D which has only three speci-
fically determined species at present. is
difficult to judge so far as the environ-
ment is conerned. However. from the
presence of Cyeline japonica, a genus
which thrives in brackish to very shal-
low waters of sheltered areas, it may be
that the present area was also of such
a place.

Definite conclusions regarding the cn-
vironmental conditions of the four

lit hologically disiinguished groups are

withheld until further specimens are
collected and until the details of the
geology are:worked out.

The number of species in common
between each of the 13 fossil localities
is small, but Patinopecten kimurai (Yo-
kovama) occurs most widely. The few
number of species in common between
each of the fossil localites may be ex-
plained by the local differences in eco-
logical conditions, difficulty in collecting
well preserved materials. bottom control
of the sediments, situations within the
sedimentary basin, and not by the dif-
ference in stratigraphic horizon because
detail sections were taken and stratigra-
phic positions were determined. Howe-
ver, the occurrences of the fauna of each
respective locality are considered impor-
tant in proving the distribution of the
neritic fauna, within the said formation.
and in extending the distibution of them
within the Miocene deposits of Japan.

The molluscan fossils from the Ainai-
gawa formation, when compared with
those reported from the Tanosawa for-
mation (S. Noxera, 1935), reveal impor-
tant characteristics, which indicate that
the two may he contemporaneous in
geological age. It is thought that this
similarity between the Ainaigawa and
Tanosawa formations will be further
strengthened by the discovery of more
materials [rom the Ainaigawa.

The molluscan fossils which are con-
sidered to be characteristic species in
the Japanese Neogene and in common
between the Ainaigawa and Tanosawa
formations are:  Glvcymeris oinouyei
Noatra, Patinopecten kimurai (Yokova-
s, Patinopecten iwasakiensis (NOMURA),
Venericardia siogamensis Nomura.  Lu-
cinoma acutilinectwn (Conrav), Dosinia
tugaruane Nosuvwea, Dosinia  odosensis
Nosuvra, Dosinie  akaisiana  NOMURA,
Cultellus izumoensis Yoxovana. Panope
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Japonica (A. Abans) and Panomya simo-
tomensis Oruxa. Of these mentioned
species, Dosinia tugaruana. D. odosensis
and D. qkaisiana all of Noxura (1935)
may yet prove to be Dosinia chikuzenensis
Nacao (1928). However, if such becomes
the case. then the distribution of Nacao's
species will be extended and the geolo-
gical significance strengthened.

That the Ainaigawa formation is near-
lv equivalent to the Tanosawa formation
can readily be recongnized by the mutual
species. and further, it may be added
that the Shiogama formation in Miyagi
Prefecture. whose fossils were described
and illustrated by S. Nomura (1935) is
also approximately correlatable with the
Ainaigawa. The molluscan species
mutual between the Ainaigawa and Shio-
gama formation are: Acile divaricata
(Hixps), Patinopecten kimurat {(Yoxoya-
Ma). Lucinoma acutilineatum (Coxran),
Venericardia siogamensis Nomura, Cultel-
lus izumoensis Yoxkovama, Panope japonica
(A. Apans) and Twrritella s-hataii Nomu-
rA. The last mentioned species is con-
sidered to be a good guide fossil in ihe
early Miocene deposits of Japan.

Important in determination of the geo-
logical age and correlation, and occur-
ring in the Ainaigawa formation are such
species as Dosinia (Kaneharaia) kaneharai
Yorovana, Cyclina japonica Kasmaoa and
Macoma optiva {Yoxkovama), all of which
have rather widespread distribution and
rather short geological range.

From the extinct characteristic mol-
luscan fossils occurring from the Ainai-
gawa formation, it is thought that the
formations to be mentioned are its cor-
relatives because of the mutual yield of
identical species and stratigraphic real-
tionship of those formations to subjacent
and superjacent ones in the areas in
which they develop. These formations
are: Sugota in Akita Prefecture, Higa-

shi Innai in Ishikawa Prefecture, Kado-
nosawa and Narusawa -in Iwate Prefec-
ture. Moniwa and Shiogama in Miyagi
Prefccture. and the Tanagura formation
in FFukushima Prefecture.

The stratigraphical evidences exhibited
by the Ainaigawa formation as the non-
marine sediments of its lower part, the
terrestrial conditions of its lower upper
part and marine fossil bearing sediments
of its upper part, indicate that although
gradual subsidence was taking place,
marine waters did not invade the present
area uniil the middle upper part of the
formation. This marine invasion which
brought manv warm thermal mollusca
to their site of burial is considered to
indicate the frst stage of marine trans-
gression of the Neogene in Aomori Pre-
fecture. This mentioned phenomenon is
a characteristic of the early Miocene of
Japan. and may he recongnized in many
areas outside of the present one.
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Explanation of Plate 1

(All figures in natural size except Fig. 25)

Dosinia (Kancharaia) kaneharai Yokoyama. Loc. No. 8. External cast of a left valve.
Dortlandia scapha (Yoxkoyvyama). Loc. No. 8. External cast of a left valve.

Yoldia tokunagai YokovyamA. TLoc. No. 8. External cast of a left valve.

Dosinia tugaruana NonMURA. Loc. No. 7. Internal mould of a right valve.
Mercenaria cf. chitaniana (Yokovasa). Loc. No. 8. External cast of a left valve.
Acile divaricata (HiNnps). Loc. 5. External cast of a right valve.

Dosinia akaisiana Nomura. Loc. No. 7. Internal mould of a left vulve.

Dosinia chikuzensis Nacao. Loc. No. 13. External cast of a right valve.

Pillucina yokoyamai (OTUKA). Loc. No. 10. External cast of a left valve.

Lucinoma actilineatum (Coxrap). Loc. No. 10. Internal mould of a left valve.
Dosinia odosensis NOMURA. Loc. No. 7. External cast of a left valve.

Venus n. sp. A. Loc. No. 8. External cast of a right valve.

Venus n. sp. B. Loc. No. 3. External cast of a left valve.

Panope japonica (A. Apanms). Loc. No. 8. Internal mould of a left valve.

Panomya simotomensis OTtKa. Loc. No. 7. Rubber cast of a right valve.

Cyclina japonica Kaxtapa. Loc. No. 10. External cast of a right valve.

Laevicardium sp. Loc. No. 8. External cast of a left valve.

Clinocardium cf. shinjiensis (YOKOYAaMma). Loc. No. 8. External cast of a left valve.
Cultellus izumoensis YOKoyama. Loc. No. 5. Internal mould of a left valve.
Macoma sp. Loc. No. §. Rubber cast of a right valve.

Macoma optiva (YOKOYAMA). Loc. No. 8. External cast of a right valve.

Macoma sp. Loc. No. 8. External cast of a right valve.

Glyeymeris oinouvei NoMURAa. Loc. No. 7. Internal mould of a left valve.

Babylonia cf. kozaiensis NOMURA. Loc. No. 8. External cast, showing front part view.
Turritelle s-hataii Nomura. x2. Loc. No. 7. Rubber casi of spirc whorls.
Patinopecten yamasakii iwcasakiensis (Nomura). Loc. No. 7. Rubber cast of a left valve.
Chlamys akitane (Yorkovania). Loc No. 13, Left valve of a younger shell.
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A NXEW PALAEOGLNE SPECIES OF THE GENUS

EUCOMMIA FROM HOKKAIDO. JAPAN*

KAZUO HUZIOKA

Institute of Mining Geology, Mining College, Akita University

SEEEE =R D Eucommia Fith: KPR X 0 DHEREC Y RE L/ Evcommia
Kobayashit Huzioka (Fith) #388 Lz, Euncommia (384 1 bz 30+ 504 TH
L0 BRIV BROE=R L 0 3mSR TS, EBEOEFMY b =KL B4 £
ulmoides OLIVER OEHIEHE L, CofifmziAkEca—RboEH=kETh s,

Lately, a new species of the genus
Fuconmmia Ouiver has been collected by
Mr. M. Kosavyavasur in the Eocene Yu-
bari coal-bearing formation at the Shi-
mizusawa coal-mine of Yubari in Ishikari
coal-field of Hokkaido.

The monotypic species of the modern
Eucommia, E. ulmoides Oriver, now grows
only in China its distribution confined to
provinces of Hupeh. Szechwan, Anhwei
and Chekiang (H. H. Hu and W. H. Cuunx,
1927).  This deciduous large tree bears
the novel fruit characteristic to the genus
as shown in PL 43, Fig. 1-h.

The fossil Eucommia was first reported
by Cu. and E.M. Reip (1907) as an un-
definable fruit. which was later named
Eucommia enropaea Miprer (1939:. from
the Pliocene lignite-bearing deposits of
Frankfurt am Main in Germany. Next,
Berry (1930) described some fruit-speci-
mens of the Wilcox flora in Tennessee
under the names of Simarubites eocenicus

and Carpolithus banisieroides. both  of
which were corrected by Browx (1940)
to Ercommia eocenica {Berry). Another

fossil species of North America is £
montana Browx (1940} from the Oligocenc

* Read June 20. 1956 : received Apr. 30. 1960.

9
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deposits of Montana. M (1941) report-
ed the occurrence of FEucommia-fruit,
which is indistinguishable from the liv-
ing E. ubnoides, from the Lower Pliocene
Pinus trifolia 3ed of Central Japan. The
valid fossil species hitherto recorded are
four as mentioned above, and to them E.
Kobayashii Huzioka, sp. nov. has been
added.

The four species of Euconmia and their
occurrences are enumerated in the table
and in the map (Text-fig. 1).

All fossil species hitherto known to us,
as well as a new Japanese species, were
found only on fruits without leaves and
other organs. As far as fruit is con-
cerned, all Necogene species of Furcpe
and that of Japan are quite similar to
the living E£. wubmoides, but the Palaeo-
gene forms including the present new
species are considerablly remote in simi-
larity from the living. It is believed that
the appearance of the genus FEucomimia
may have been at latest in the Early
Palaeogene Tertiary epoch and spread
widely in the Northern Hemisphere
through the Neogene until it was extinct
from the most part of the area except-
ing the Yanize Valley region of China
where E. ulmoides is seen existing.
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Species of Fuconnmia and their occurrences

Species Recent Plioc_cne Miocene Oligocene Eocene
Japan (Gihu Poland - o
L China (Hupeh. pref.) : o’an W
E'O’:/l"\‘,z'gc“ Chekiang and | Holland li‘réﬁgztm) ;
o Szechwan) | (Tegelen and (Coiron) i
Brunssum) | on .
Hungary B o
- (Mizerma) :
EM‘{‘SI)I)F‘:S“ Germany
A (Frankfurt
. ) a. M.) o o
| U.S. A
E. montana
% (Grant,
Browx Montana)
R . U.S A
E. eocenica k :
(BERRY) Brown (Holly Springs,
Tennessee)
- E. Kobayashii Japan
Huzioka (Hokkaido)
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Text-fig. 1.
1. E. eocenica (BERRY) BrROwN . .Eocene 1.
2. E. montana BROwN ........ Oligocene
3. E. Kobavashii Huzioka ...... ocene 5.

Map showing the distribution of Fucommia.

E. europaea MADLER and E. wlmoides

OLIVER

E. wulmoides OLIVER
E. ulmoides OLIVER

Pliocene and Miocene
Pliocene
Recent
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Eunconminia Kobayashii, sp. nov. is the
earliest species of the genus in the Old
World being the first and only Palaeo-
gene species.

The writer wishes to express his cor-
dial thanks to Mr. Masao Kosavasut of
the Hokkaido Tanko-Kisen Co. Ltd. who
collected the specimens and sent them
to him for study., and to Prof. S. Mix:
of Osaka City University and Mr. S. Isui-
pa of Kvoto University who kindly gave
assistance to him in the determination of
Eucommia.

Description of Species
Family Eucommiaceae
Genus Fucommia OLivER

Encommia Kobavashii Huzioka, sp. nov.
Pl 2, Figures 5-10.

Description : —Fruit samaroid, coriaceous
wing surrounding the nutlet. Samara
with rigid peduncle 5-8 mm long, com-
pressed. elliptic to oblong in outline. 20-
30 mm long and 8-12 mm broad, inequilat-
eral, rounded or obtuse at the apex, nar-
rowly cuneate at the base, entire at the
margin, markedly notched at a little be-
low the apex. Nutlet oblong to lanceo-
late, 10-15 mm long and 3-4 mm wide, 1-
seeded. suported by a stout rib from the
apical notch, very fine fibrous membrane
derived from the nutlet to the margin
of samara.

The fruit-specimens are not so rare in
the Yubari coal-bearing formation at the
Shimizusawa coal-mine, but leaf-speci-
mens of Eucommia have never been ob-
tained in spite of the careful collection
during past ten years. Fruit-specimens
are represented mostly by distinct im-
pressions on dark-coloured shale, but
rarely by depressed remains. One of the
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remains, a nutlet covered by fibrous
membrane, is shown in Pl 43, Fig. 10.

Comparison :—Compared to Fucommia
ulmoides Oviver (Pl 43, Fig. 1-b), which
is a monotypic species living only in
China, the present fossil fruit is very
similar in the essential characters, but
is generally smaller in size and distinct-
ly inequilateral, the apical notch being
situated at the lateral side. The known
fossil species of Fucommiia are E. eocenica
(Berry) Brown (Pl. 43, Fig. 2a-b' (Berry.
1930. p. 94. PL 44. Figs. 15 and 16, as
Simarubites eocenicus : p. 134, Pl. 33, Figs.
5 and 6. as Carpolithus banisteroides :
Browx~. 1940, p. 349) from the Wilcox
flora in Tennessee. . monlana Browxs
(P1. 43. Fig. 3) (Browx, 1940, p. 349, Text-
fig. 3) from the Oligocene deposits of
Montana, E. europaea Mavrer (Pl 43,
Figs. da-b) (Mabrewr, 1939, p. 103, PL 8.
Figs. 29-31: PL 9. Figs. 9-11: from the
Pliocene lignite-bearing formation at
Frankfurt am Main in Germanyv. and £
wlmoides Ouiver (Miki, 1841, p. 277. Pl
6E, Fig. 14F) of the Pliocene Pinus tri-
folia Bed at Ichinohara in Gihu prefec-
ture of Central Japan. F. RKobavashii is
easily distinguishable from all of them
by the situation of the apical notch. In
the new species, fruit is notched at the
apical part of the lateral side as seen in
the fruit of FEuptelea polvandra Siks. et
Zucce. (Pl 43, Fig. 11).

Remarks :—The associated genera with
Eucommia Kobayashii in the A plant-
zonule of the type locality are as follows:
Ginkgo, Metasequoia, Glyptostrobus. Jug-
lans, Alnus, Betula. Carpinus. Castanea,
Quercus. Drvophyllum, Ulmnus. Zelkowa,
Planera. Cercidiphvllum. Magnolia. Hama-
melis, Fothergilla, Liquidambar. Platanus,
Crataegus. Mallotus, Rhus. Celastrus. Acer,
Palivrus, Marlea, Fraxinus. and etc. Judg-
ing from these generic association, the
forest in which F. Kobavashii existed is
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suposed to be the deciduous temperate
forest which is closlely related to the
modern forest in Central China where
E. ulmoides now grows.

Occurrence:—The type locality: Shi-
mizusawa coal-mine, Yubari city, Ishikari
coal-field, Hokkaido: the A fossil-plants
zonule of the Yubari coal-bearing for-
mation ; [locene.

Coll. Masao KoBayasHt.

Holotype: Fruit-specimen figured in
Pl. 43. Fig. 5.
Depository : Institute of Mining Geo-

logy. Mining College. Akita University.
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Explanation of Plate 2

Figs. la-b. Eucommia ulmoides Oriver (living leaf and fruits for comparison)

la Leaf x1/2, 1b fruits.

Figs. 2a-b. Ewucommia evcenica (BERRY) BRowX (for comparison)
Tvpe specimen, copy from BeERRY (1930).

Fig. 3.

Eucommia montana BrownN (for comparison)

Tvpe specimen, copy from Brown (1940).
Figs. da-b. Eucommia europaea MADLER (for comparison)
Type specimens (Fig. 4a is the holotype). copy from MApLrr (1939).

Figs. 5-10.

Fucommia Kobaveshii Huzioka, sp. nov.

Fig. 5 Holotvpe: Fig. 10 a nutlet remain covered by fibrous membrane. enlarged.
(Loc. Shimizusawa coal-mine, Yubari, Ishikari coal-field, Hokkaido; Yubari coal-

bearing formation: Eocene).
Fig. 11.

Euptelea polyzndra S1en. ¢t Zucc. (living fruits for comparison) x2.
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396. A SUBFOSSIL CUON FROM ANG THONG, THAILAND*

FUYUJI TAKAI

Geological Institute, University of Tokyo

%€ Ang Thong # Cuon O
A0 D S AL Coon ONHETIE 7>
Pocock [Z[a)7

A subfossil of Wild dog was offered
from Mr. Saman Buvruvas, Chief, Geol-
ogical Survey Division, Roval Bureau of
Mines, Bangkok, Thailand, to me by
favor of Prof. T. Kosavasii in order to
identify it. The specimen has been
unearthed from a river sand near Ang
Thong situating about 100km north
from Bangkok. Judging from its pre-

servation, it must be obtained from an

N T

v 20dcEy 100 km Ang Thong Jffiir

-t U AT HE L T D Cron alpinus infuscus

4 A —
BT A —

alluvial deposits underlying the great
central valley of the Chao Phraya.

The specimen is a left lower jaw of
voung individual and bhears only two
premolars (P3 and P4). From the al-
veolar aspect M1 belongs to the carnasial
tooth, but M2 never appear. Judging
from the number of molar and the re-
duction in size of M2, the specimen
clearly belongs to the wild dog, Cuon

Text-figures 1a, b, c.

* Read at the anual meeting of the Society at Tokye, Dec. 6, 1958 ; received May 11,

b, outer view; ¢,

2

14

Left ramus of Cuon alpinus inruscus Pococi
a, upper view;

inner view.

1960.
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alpinus Pavrras which lives in the con-
tinental Asia southward of north latitude
50° and eastward of east longitude 70°
and the adjacent islands except Ceylon,
Borneo, Philippines. Formosa and the
Japanese islands. The following eleven
geographical races are now discrimated
by several anthors, namely Cuon alpiius
alpinus Parras (Amurland, Manchuria.
and Sakhalin), jevanicus Dessarest
(Java), sumatrensis Harpwicke (Sumatra
and Malay Peninsula), dukhunensis Syxes
(Peninsular India), primaevus Hobcsox
(Nepal and Bhutan), /lepfurus Heuvpe
(Kiangsi Province, China), /lesperius
Aravasier and Zororarev (Eastern Rus-
sia), infuscus Pococx (North Tenasserium
and ? Annam), fumosus Pocock (West
Szechuan, Chinal. /eniger Pocock (Kash-
mir and South Tibet). and adistus Pocock
(Upper Burma and Indochina).
According to the report from the
Siamese Ministry of Commerce and Com-
munications, ** Cuon rutilans {S. MtLLER)
which is a synonym of Cuon alpinus
jarvanicus, is distributing widely in the
whole territory of Thailand. On the
other side C. B. Kross has reported two
occurrences of “Cvon javanicus” from
Bang Nara near Patani at Peninsular
Thailand (Siam) and Lat Bua Kao at
Korat Plateau.. As the locality of types
of javanicus and iutilans is Java, these
occurrences of Javan race in Thailand

is very questionable. I suppose that the
Siamese specimens including this sub-
fossil, must be rather assigned to infuscus
from Moulmein in north Tenasserium
and Kontaum in Annam than to javani-
cus from Java in view of their geogra-
phical distribution.

Cuon alpinus infuscus Pocock

Locality of type :—Moulmein

Distribution :—Some glass land along
the edge of jungle at North Tenasserium
and possibly Annam.

Measurements of this subfossil (mm.) :—

Length of the ramus measured from the
symphysis to the condyle 127
Length of the ramus measured from the
symphysis to the angular process 124

Height of the ascending ramus 47
Depth of the ramus at Pl 17
Thickness of the ramus at PI 9
Depth of the ramus at Ml 21.5
Thichness of the ramus at MT 95
Transverse length of the condyle 205
Length of P3 9.7
Width of P4 4.5
Length of P4 10.7
Width of P4 5.5

Finally I express my cordial thanks
to Mr. S. Buruvas and prof. T. Kosa-
YASHI.
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FORAMINIFERA FROM THE IMOZAWAGAWA FORMATION

IN SENDAI. JAPAN*

NAOAKI AOKI

Institute of Geology and Mineralogy. Tokyo University ¢f Education

i DFRNEs- ool BRBMEEEETHETS 85 oFERIIGD S,
Elphidiclla hannai & Elphidium gf. oregonense %k Ll S FILREGEH YA L, ®
Fikgo Amstelian 74 — KL T COMIROSEF — KO R L 205 LicK

R HD,

Introduction

In the course of the foraminiferal
study of the so-called * Pliocene” for-
mations distributed in Sendai District,
Pacific side of Northeast Japan, such
peculiar fauna as has not been previously
unknown in Japan. was found and is
briefly reported in this paper. for it is
of great interest to age-determination.

Before going, the writer wishes to ex-
press his thanks to all Professors of the
Institute of Geology and Mineralogy,
Tokyo University of Education for their
kind guidances and encouragements, and
to Dr. Hiroshi Ujsue for many valuable
suggestions cn the classification of fora-
minifera.

Localities

The Imozawagawa formation (about 40
meters in thickness) is characterized by
bluish-gray mudstone and also comprises

* Read and received May 21, 1960.

tuffacecus mudstone. fine to medium
grained sandstone and small-pebble
conglomerate, intercalating a few lignite
seams. In the lower half horizon, two or
three layers (0.5-1 meter thick) in which
crowded the molluscan fossils, chiefly
composed of the large shells of Ostrea
gigas Tuumsera, are well developed and
continued laterally with some extents at
the north of Ayashi, west of Sendai
City.

All fossil assemblages and species of
foraminifera recorded here are derived
from these oyster-bed of the Imozawa-
gawa. The seven samples had been
collected from the following localities in
Miyagi-mura. west of Sendai City, Miyagi
Prefecture.

Three adjacent localities at Hongo,
Ayashi. (Sample 1-3)

Hill-side cliff at Ogasso, Ayashi. (Sample
4)

River-side cliff of the Hirose River at
Otake. Ochiai. (Sample 5)

Two adjacent outcrops in a stream at
Yokote. Imozawa:; about 4 km. north
of Ayashi. (Sample 6, 7)
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Table 1. Foraminifera from the Imozawagawa formation in Sendai
(Number of specimens in 10 grs. of sadiment)
e ‘7_—' —— o
Species | "  Sample 1 2 3 4 5 6 7
B —— - - —_—
Buccella frigida (CUSHMAN) 175 171 161 220 128 2 25
Elphidium clavatum CUSHMAN 103 3t 538 19 13 5 13
Elphidiella hannai CusiMaN and GRANT 11 14 107 15 12 14 17
Elphidium subgranulosion Asaxo 1 1 25 5 2 3 3
Nonion pauciloculum CUSHMAN 3 8 1 5 2 — 3
Bulininella elegantissima (D’ORBIGNY) 1 4 1 6 4 —_ —
Elphidium subgramdosum aureum AOK! — — ?2 — — ?2 6
Elphidium cf. oregonense CGSHMAN and GRANT 3 — 1 —_ - 4 —
Nonion 2 spp. — 1 —_ 1 7
Pseudononion cf. tredecum ASANO — 1 1 — — — -
Discorbis globularis (D'ORBIGNY) — 3 — — — - =
Discorbis cf. plana HERON-ALLEN and EARLAND — — — — — — 1
Valvulineria aff. polita PARR — —_ 1 —_ —_ —_ -
Globigerinoides triloba immatura LEROY — — 2 — — —_ -
Globigerina pachvderma (ENRENBERG) — — 1 — — —_ =
Total 297 234 841 370 161 31 75
Fauna mainders are very restricted in occur-
rence and are represented by a few
Total number of foraminiferal tests  specimens at hand. In general, the

taken out of 10 grammes of each rock-
sample, varies from thirty to more than
several hundreds. In spite of the abun-
dance of specimens, the examined species
are only 16 in total number including a
few indeterminated forms and the two
of the planktonic.

The present fossil assemblage is very
simple and made of primarily the three
species: that is. Buccella frigida (Cusu-
Max), Elphidiwm clavatum Cusnmax and
Elphidiella hannai (Cusnmax and GrRaxT)
are extremely rich and take more than
902 of the population. In addition to
them. FEilphidinm subgranulosun Asaxo.
Nonion  pauciloculum Cusnnian, Bulimi-
nella elegantissima (0'Orvicry) and Fiphi-
diwm cf. oregonense Cusnman and GraxT
are rarely occurred in several samples
as accessory elements. The other re-

species belonging to both the families
Nonioniidae and Elphidiidae are promi-
nent in the present fauna.

Ecology

The abeve-cited species are seemed to
be all important as the characteristics
for analysis of the ecological conditions.
Nearly zll of the foraminiferal consti-
tuents have been mostly recorded in
the Pliocene to Recent sediments cf cold
water in the temperate and the higher
latitude regions. Moreover. some are
typically living in the arctic region.

An arctic species, Elphiditn cf. oregon-
ense Cusuvan and Grant, though a few
and small-sized specimens obtained, are
associated with a rather high percentage
(4-20428) of Elphidiella hannai (Cusnyax



397. Foraminifera from the Imozawagawa Formation in Sendai 17

and GranTt) which closely related to
Elphidiella arctica (Parker and Joxes).
So. the present fauna can be stated to
show distinctly a cold water one and it
suggests that the temperature of sea-
water of the Imozawagawa would be
lower than that of the Tatsunokuchi
which has also been thought to be
affected by a cold current (Nomura,
1938 and Taxava~aci, 1950).

Considering from the lithology. paleo-
geography and the molluscan fossil fauna
of the formation. the depositional site of
this oyster-bed is inferred to be a central
or an interior part of an inlet: in other
words, a * littoral-brackish environment.”
The high [requency of Buccella frigida
(Cusnnax) and the existence of shallow
water elements would support this inter-
pretation. It is notable, however, Rotalia
beccarii (Lixng) and its varieties that
occur everywhere and commonly from
the littoral environment are entirely
absent in the fauna.

Age

There is no other example in Japan
that the foraminiferal composition simi-
lar to the Imozawagawa fauna is found
either in fossil or living. But, it calls
our attention that the Amstelian fauna
in Netherlands reported by vax Voor-
THevseN (1958) has a several points of
resemblance to the present one. The
composition of that lower DPleistocene
fauna is such as follows:

Elplidium oregonense CUSHMAN

and GrRANT 39
Elphidiella sp. cf. E. arctica

(ParkEr and JoxEs) o7
Quinqueloculina seminulum

(LINNE) 27

Elphidium spp.

Streblus beccarii (LiNXE)
Eponides frigidus (CUSHMAN)
others

LB 7 I )

Besides, the similar assemblages are
known from the Pleistocene of Cape
Blanco in Oregon (Baxpvy, 1950). and of
a submarine beach in Alaska (Cusumax,
1941;.

On the Netherland fauna. vax Voor-
TuuyseN (1953) remarked its prominent
character of the abundant occurrence of
Eiphidiella 1. aictica (Parier and Joxes)
together with  Eiphidium  oregonense
Cusuvan and Graxt and he thought
that the co-existence of the two conspi-
cuous forms of arctic is to be an “im-
portant climatic indicator”™ and a good
* guidemarker” to show the first re-
frigeration of sea-water in the Glacial
age. Therefore, the cvster-hed vielding
these two indices may be considered as
well to represent the basal part of the
Pleistocene period.

The Imozawagawa formation had been
thought to be equivalent to the so-called
“ Lower Pliocene” Tatsunokuchi forma-
tion in Sendai. and is mistaken for a
part of the latter. Recently, the writer
(1960) could make clear that the former
is lied on the latter interposed by the
non-marine deposit of the Shimoda Tuff
between the two. Thus, it comes to be
of middle or upper Pliocene age, accord-
ing to usage, which does not coincide
with the above supposition on age from
the view-point of the foraminiferal
studies. ’

Remarks on Species

All specimens of the species listed
helow are deposited in the collections of
the Institute of Geology and Mineralogy,
Tokyo University of Education.

Nonion pauciloculum CusHaax, 1944

PI. 3, figs. 2a,b

This is found rarely from the oyster-
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bed of the Imozawagawa formation and
characterized by the seven chambers in
the last whorl and the strongly curved
sutures on which whitish and opaque
fine pustules are deposited. Most of our
specimens are somewhat different from
the type-figure by its less circular out-
line.

Nonion 2 species indet.

The two small-sized forms belonging
to the genus Nowion could not be deter-
mined their specific names. Both have
the umbilicus and sutures covered with
secondary shell materials and slighly
resemble to Nonion pauciloculion Cusu-
MaN in general appearances.

Pseudononion ctf. tredecum Asaxo, 1936
Pl. 3, figs. 11a. b

Two specimens at hand have more
limbated sutures compared with the
type form recorded from the Pliocene
Setana formation in Hokkaido, and
resembles to Nonionelle umekae Hruse-
zinma and Marouuasi from the Pliocene
Haizume formation and also to Psendo-
nonion japonictm Asaxo from the Pleisto-
cene Naganuma formation. This form
seems to be rather widelv distributed, at
least, over the northern half of Japan.

Elphidium clavalum Cusnvan, 1930
Pl. 3. figs. 8a,b

It shows a considerable variation in the
umbilical and sutural characters. It is
abundant in some localities, particularly
rich in the sample from Ogasso, and has
been recorded especially from the Pleisto-
cene to Recent sediments of the cold
water regions. ' Elphidium hughesi fora-
minosum” of Asaxo (1950, p. 8, figs. 46,

47) from the Pliocene Wakimoto forma-
tion in the Oga Peninsula, Akita Prefec-
ture, may be clcsely related to the
present species.

Liphidizon subgranulosum awreum
Aok, 1960

PlL. 3, figs. 7Ta.b

This subspecies was originally des-
cribed from the recent sediments in
Teokyo Bay. ' Il is characterized by a
fewer number or chambers and the
inflated last-formed chamber.

Eiphidium cf. oregonense Cusumax
and Granr, 1927

Pl 3, figs. 4, 62, b

Twelve specimens came from the
Imozawagawa formation had been ex-
aminad. They have all small-sized tests
and 14-15 chambers in the last whorl
and may be of juvenile stage of this
species. In Japan, the present species
characteristic in cold water had been
sometimes reported under the different
name, “ Elphidiion (or Cribroelphidinnt)
ezoense Asa~o”. Diameter of the largest
one is 0.37 mm.

Elpludium subgranulosum Asaxo, 1938

Pl 3, figs. 9a,b

This coarsely perforated form, has
somewhat inflated chambers and a de-
pressed umbilical region without a boss.

Eiphidiella hannai Cusnaian
and Grax~t, 1927
Pl 3, figs. 10a.b

The large and rather well preserved
specimens of this species are commonly
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found in the Imozawagawa formation
and is also rarely in the Tatsunockuchi.
Our specimens are all characterized by
the “narrow sutures”, the smooth and
highly polished surface, and the fine
granules on a few early chambers of
the last whorl and the apertural face. It
is identical to Elphidiella nitida Cusinian,
which has been placed in synonym with
Elphidielta hannai by Baxoy (1950) and
it may be also synonymous with " £iphi-
diella cf. arctica” of vax VOORTHUYSEN
from the Northwestern Europe. I[n our
materials, there is a variety which has
a round test in equatorial outline and
corresponds 1o " B-type” of “[. cf.
arctica” of vax Voortuuvsen (1953),
who well summarized the distribution of
the species in Recent and Pleistocene
age. This is a first record in Japan as
fossil Eiphidiella hannai Cusumax and
Graxr, but the another form allied to F.
arctica has been recorded as Flphidiella
nagaoi AsaNo from the Pliocene deposits
of Japan.

Buliminella elegantissima
(0'OrsicaNy), 1839
PL. 3, fig. 3
This widely distributed species were
occurred in the Imozawagawa samples
collected from the environs of Avashi
and also in the Tatsunckuchi.
Discorbis globularis (p'Oruicxy), 1826
Three specimens are all of small size.
Discorbis cf. plana Herox-AvrLen
and Earceanp, 1932

Pl 3, figs. la-c

A single and juvenile specimen from
Yokote is somewhat similar to Discorbis

planz in general shape, but. owing to
the lack of the mature specimen, the
complete determination could not bhe
done at present. The type was from
the East Falkland Islands.

Buccella frigida (Cusnnax), 1922
Pl 3. figs. Sa-¢

This familiar species had been recently
re-defined and fully described by Anper-
sex (1952) in the monographic work of
the genus Buccella. 1t is most predomi-
nant in our materials and occurred {requ-
ently from the Tatsunokuchi. This
species inhabits in shallow and brackish
waters of cold.

Valvulineria aff. polita Parr. 1950

Only one specimen is found from
Hongo. [t is somewhat resembled to
Valewlineria polita Parr described from
off Tasmania, but differs from the latter
in having more inflated and less cham-
bers.

Globigerina pachyderma
(Eurexbere), 1861

A single spacimen.

Globigerinoides triloba immatura
LeRov, 1939

The larger one is 028mm in the

largest diameter.
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Explanation of Plate 3

(All figures are x100 unless otherwise marked. a. side or
dorsal view: b. edge view: c. ventral view.)

Fig. 1. Discorbis cf. plana (D'ORBIGNY), Reg. no. 51208. Loc. Yokote. Imozawa (Sample 7).

Fig. 2. Nonion paucilocidum CusHman, Reg. no. 51199, Loc. Hongo, Ayashi (Sample 3).

Fig. 3. Buliminella elegantissima (D'ORBIGNY), Reg. no. 51207, Laoc. Otake, Ochiai (Sample 5).

Fig. 4. Elphidium cf. oregonense CusumaN and GRANT, Reg. no. 51203, Loc. Yokote, Imozawa
(Sample 6).

Fig. 5. Buccella frigide (Cusunax), Reg. no. 51209, Loc. Hongo. Ayashi (Sample 2).

Fig. 6. Eiphidium cf. oregonense Custimax and GRANT, Reg. no. 51204, Loc. llongo, Ayashi
(Sample 3).

Fig. 7. Elphidium subgranulosum aurenm Aoxi, Reg. no. 51202, Loc. Yokote, Imozawa (Sample 7).

Fig. 8. Eiphidium clavation Cusumax, X70, Reg. no. 51201, Loc. Ogasso, Ayashi (Sample 4).

Fig. 9. [Liphidium subgranulosim AsaNo, Reg. no. 51205, Loc. Hongo, Ayashi (Sample 3).

Fig. 10. Eiphidiella hannai (CusHyax and GRaxT), X70. Reg. no. 51206, Loc. flongo, Ayashi
(Sample 3).

Fig. 11. Pseudononion cf. tredecum Asaxo, Reg. no. 51200, Loc. Hongo. Ayashi (Sample 2).
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Preface

This study deals with some Mesczoic
plants collected by Mr. Shinji Sexipo
and the members of the Komatsu City
Museum, Ishikawa Drefecture in 1936.
1957 and 1959, frem the alternaticn of
sandstone and black shale members at
the most upper course of the Mekkedani,
Ozo. Oguchi-mura, Ishikawa prefecture.
which are presumed to be an equivalent
in geological age to the Kuwashima for-
mation. the ltoshiro sub-group (Kechian:
the lowest of the Japanese triple Lower
Cretaceous).

It is a pleasure to record here writer's
dekt of gratitude to the following persons
and organs for their help and support
extended to him in conducting the present
work. The present writer first expresses
his sincere gratitude for the help of Dr.
Seido Expo who kindly guided him in
the prosecution of this study. The chief
collector Shinji Sexipo owed much to
Prof. Z. Tsuxkaxo, Fukui University and
Mr. H. Marsuo, Kanazawa University,
both of whom kindly guided him in the
study of fossil plants.

* Read November 21, 1959 and January 17,
1960 ; received June 7. 1960.
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The present writer wishes. further-
more. to express his thanks to the
members of the Conducting Commission
of the Komatsu City Museum: Messrs.
A. Hayasaka, M. Sexivo, [ Kosaka, S.
Narkavama, Y. Smrosaxt and Y. Yana-
zax1 for their great help in collecting
the fossil plants described here and else-
where. and Mr. 1. Kipocremn for his
kind help in furnishing lodgings. IFinally,
particular thanks are due to the Komatsu
Board of Education and the Komatsu
City Museum (president : Mr. N. Qcawa)
for the grant in aid which has rendered
possible the collection of the Nesozoic
plants described here and later on.

Description of Species
BENNETTITALES
Genus Dictyozamites OLbuAM

This genus is one of the most important
and characteristic genera in considering
the Mesozeoic floral provinces of the Japa-
nese Islands (proposed by T. Kismura, 1959
MS) which are believed to have existed
in geological age from the Domerian to
at least the Albian: especially in con-
sidering the Inner side (the llida) Floral
Province.
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In the Japanese Islands and South
Korea, five distinct species and three
undetermined specimens have already

Tatlsuaki KIMURA

bezn described or recorded. Their verti-
cal as well as horizontal distribution is
shown in Table 1.

Th> Occurrenc: of Dictvozan:ites
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This genus has so far been considered
to be an important element of the Middle
Jurassic floras as stateéd by Sewarv (1917)
and also by Arxoro (1947). But in the
Japanese lIslands and Kerea Peninsula,
most of all the species belonging to this
genus cccur from the Upper Jurassic
and the Lower Cretacsous strata. espe-
cially from the latter.

In 1936, Oismi stated * The geological
age of both the Tetori and the Naktong
Series corresponds approximately to the
Upper Jurassic in the Eurcp=an standard.
Therefore. all of the Japansse species of
this genus are the youngest records in
the world”. But the Kochian (the low-
est of the Japanese triple Lower Creta-
ceous) age in which the main part of

both series (or groups) was formed is
now acczpted by most stratigraphers and
also palasentologists.

It is a striking fact that no species
belonging to this genus has vet been
recorded from the QOuter side Floral Pro-
vince. This fact shows the difference
of climate between the Outer and the
Inner side Floral Provinces bounded by
the median ridge. The Toyora and the
Nakteng Floral Provinces were the inter-
mingled area of both floral elements. and
the mingling be might explained by the
palacogeographical circumstances in both
areas in those days.

It is also noteworthy that. the Dictyo-
zamiles does not seem to have heen
yvielded from the centinental Mesozoic
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strata of Asia, i.e., Siberia. Manchuria,
China and so on.

The imperfect specimen formerly des-
cribed by the writer (1958) from the
dark greenish shale expossd on the
mountainsides (Kuzuryu sub-group?)
near Lake Kizaki. Nagano prefecture,
under the name of Dictyozamites sp., now
can be identified as a well-known species
called Dictvozamites falcatus (Morris)
Oupnax by its outward appearance.

Arxorp (1947) stated that this genus
probably belongs to the Williamsoniaceae,
but no evidence for testifving the aliove
statement has yet been [ound in spite of

A

Mesozoic Floral Provinces
(Domerian -Albian) [7
After KowraT., 1959 MS :

\0‘
Naktong Floral $oh
Province . ¥

3
Toyora [
Floral ¢ \}
Province ‘
°
Index © )
® Kochian and Monobegawan Floras
O Upper Jurassic Floras R
© Upper Liassic and Middle Jurassic Floras

Text-fig. 11. Mesozoic (Domerian-Albian) Floral Provinces
of the Japanesz Islands and Korea Peninsula.
(After T. Kivura, 1959 MS)
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the writer’s strenuous efforts.

In describing the Japanese and Korea
species belonging to this genus the
writer had so far been compelled to
depend only on the ill-preserved materials.
The specimens he had obtained, however.
were fortunately so good in preservation
that the writer was strongly tempted to
describe and illustrate them as follows.

Dictvozamites imamurae Orsm1 emend.
Pl. 5. fig. 1 Text-fig. 1

©1036.  Dictyozamites bnamurae O1541: p. 27,

Pl IX, figs. 2. 2a: Textfig. 1.
1240. Dictyvozamites imamurae
QO1sH1: p. 326.

Emended Diagnosis: Frond,
pinnate, large, more than 20
cm. long and 10cm. wide
probably  oblanceolate to
obovate in outline, contract-
ing gradually towards the
base and more or less abrupt-
ly towards the apex. The
detail of the apical portion
has not been made clear yet.
Rachis slender 2-3 mm. thick
measured on impression and
alternately sending off the
pinnae at a wide angle.
Pinnae set closely together,
touching or overlapping each
other laterally : linear, slight-
Iv falcate, parallel-sided with
the rounded apex and seem
to be ccnvex in their upper
surface : the base asymmetri-
cal. sessil and attached to
the upper surface of rachis
by a portion about 5-7 mm.
wide at the central portion:
upper half of base auriculat-
ed and lower base contracted ;
typical pinnae, 55cm. long
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and 2cm. wide. Nerves very crowded,
divergent, anastomosed, the reticulum
consisting of meshes;, meshes in the
central median region about 1cm. long,
the density being about 25 per cm. and
become abruptly shorter and narrower
towards the margin.

Description of specimens: Many fine
specimens in good preservation were
obtained. One of them is shown in Pl
5, fig. 1 on which the present emended
diagnosis is mainly based. The rachis
seems to be buried into the rock mat-
erial. The lower pinnae are strongly
rolled backwards as shown in the left-
hand-side of the rachis. Text-fig. 1
shows the outline of the pinnae.

Remarks: This species is well char-
acterized by the more or less linear
pinnae provided with rounded apex and
by having asymmetrical and auriculated
base.

Dictyozamites cfr. imamurae described
by the writer in the present paper, the
writer can not identify thoroughly the
former with the present species owing
to both disagrecable characiers of obtuse-
ly pointed apex and cf the convex upper
margin in the former.

Dictyozamites tateiwae originally des-
cribed by Oisin from the Naktong group
is an allied form to the present species.
But as formerly stated by Oisin {1936),
in the former species the pinnae are
elongated triangular in form and the
apex of them is obtusely pointed instead
of being parallel-sided and rounded re-
spectively, and the nervation is less
crowded.

Occurrence :

Reg. No.:

Abundant.
KM-598111.

Dictyozamites cfr. imamurae Qisus

Pl 4, fig. 1: PL

5. fig. 2:
Text-fig. 2

Many specimens were obtained. Pl 4,
fig. 1 shows a Dictyozamites frond, more
than 14 cm. long and 10cm. wide. The
rachis slender. about 2mm. acrcss mea-
sured on impression and sending off
alternately the pinnae at a wide angle,
approximately 2.5cm. distant on each
side. The pinnae set closely together,
touching or overlapping each other
laterally ; linear, lateral margin being
nearly parallel-sided and apex obtusely
pointed or rarely rounded. The basal
part of pinnae is appareatly sessil, auri-
culated and asymmetrical as seen in
some of Otozamites pinnae, and attached
to the upper surface of the rachis by
the middle portion of the base. Nerves
are very crowded. radiated and often reti-
cularly anastomcsed and end in the whole
of the outer margin. The meshes in the
central median region are approximately
1.0 cm. long. the density being about 25-
28 per cm. and become shorter and nar-
rower towards the margin.

PL 5, fig. 2 shows two pinnae belong-
ing to Dictyozamites. Thev well repre-
sent the reason that the writer can not
thoroughly identify such many fine
specimens with Dictvozamites imamurae
newly emended in this paper: pinnae
set closely, nearly parallel-sided and end
obtusely pointed apex: both margin,
especially in the upper margin, are
slightly convex. This specimen is a
portion especially characterized, then it
might be possible to distinguish so far
as such a specimen from Dictyozamites
imamuree or the other known species.
Text-fig. 2 shows an outline of pinna
illustrated here.

Occurrvence: Abundant.

Reg. Nos.: KM-59006, KM-598112.

Dictvozamites kawasakii TaTEIWwA

Pl 4, fig. 2; Text-figs. 7-8
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1929,  Diclyozamiles  kawasakii TATEIWA:
Plate, figs. 6a-b.

1929.  Dictyozamiles kawasakii TATEIWA var.
grossinervis TATEIWA: p. 2.

1936. Dictyozamites kawasekii Orsui: p. 27,
Pl IX. fig. 4: Text-fig. 2.

1940. Dictyozamites kawasakii O1sur: p. 325,
Pl. XXIX, figs. 4-5.

1950. Dictyozamites kawasakii TAKAHASHI et
Narto: p. 188, Text-fig. 1.

A striking good specimens which agree
all with Tareiwa’s original specimens
were obtained. Frond pinnate, large
more than 15cm. long and 85 cm. wide.
Rachis probably slender. Pinnae alter-
nate, reniform in outline, about 4.5cm.
long and 2.5-3cm. wide, with rounded
apex, and attached by a narrow portion
about 4 mm. wide in the middle of the
base to the upper surface of the
rachis.  Nerves numerous. divergent,
anastomosed. the reticulum censisting of
polygonal meshes. Pl 4, fig 2 shows a
good preserved specimen on which the
above description was mainly based. The
rachis seems to bhe buried in the rock
material. Text-fig. 8 shows the outline
of pinnae of this species which is to be
distinguishable {rom Dictyozamites reni-
Sformis described in the present paper.
Text-fig. 7 might show an anterior por-
tion of the frond. The only outline of
each pinna impression reminds us of
that of Podozamites or Otozamites leaves.
but its nervation is apparently divergent
and reticulately anastomosed as well as
the specimens described above.

In 1950, Takauasur and Naito report-
ed the occurrence of this species from
the Upper most cof Jurassic, Kiyosue for-
mation. According to them, their speci-
mens were not distinguishable from
Dictvozamites hawasakii and D. venitormis,
and these two forms were quite continu-
ous and they could be safely united into
one species, D. haicasakil.

The present writer thinks that the

Mesozoic Plants from the Itoshiro Sub-group. the Tetort Group 25

above statement is possibly natural. In
the writer’s collection of a large quantity,
however, there have yet been found no
evidence showing that the two forms
belong to the same species. So now the
writer deals with them as distinct spe-
cies respectively.

Occurrence: Common.

Reg. Nos.: KM-57001, KM-57002.

Dictyozamites reniformis Qisiin
Text-fig. 3-4

1936. Dictyozamites renifornus O1sim: p. 29,
Pl. IX, figs. 1, 1a.

1940. Dictvozamites reniformis Oisui: p. 327,

1950. ?Dictyozamites kawasakii TAxAnasn et
Narto: p. 188, Text-fig. 2.

The writer’'s specimens, though they
are not so good in preservation, agree
all with Oism’s characteristic species
derived from Yambara (the upper course
of R. Kuzuryu, Fukui prefecture) of the
[toshiro sub-group.

Pinnae reniform in outline, distinctly
short stalked, set closely together and
filled with reticulum consisting of fine
meshes radiating from the top of the
stalk and distributed in almost equal
density over the lamina.

Occurrence: Not rare.

Reg. Nos.: KM-57003, KM-59010.

Genus Otozamites F. W. Bravx

In the Japanese Islands. this genus
seems to be an Older Mesozoic element,
flourishing in Jurassic and becoming to
decline in the early stage of Cretaceous.
Eight distinct species and several un-
determined specimens have already been
described: O. hwuzisawae. O. lancifolius
and O. molinianus from the Saragaian
(mainly Norian in European standard)
strata. O. fujimotoi and O. molinianus
from the Liassic (Lower-Middle) strata,
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the Middle to Upper As to the Cretaceous species, only O.
klipsteinii has been known commonly
from both Outer and Inner side Floral

0. beani {rom
Jurassic strata in the North-East and

the Hida Floral Provinces respectively.

.

4

QUi
0 T -

3
J

Text-figures 1-10
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Provinces.

The specimens described by Oisui

(1932) from the Shitaka Coal Field, Kyoto
prefecture, under the name Otfozamites
klipsteinii are so imperfect that his
identification has need of reexamination
about them.
-Except some exceptional cases, it
might be admitted to consider that each
species belong to this genus is respec-
tively peculiar to a certain floral pro-
vince.

Otozamites sp. described by the present
writer (1958) from the Kuzuryu sub-
group in Hida massif is a characteristic
form, but its specific identification has
not been done yét owing to its ill-pre-
servation.

Otozamites cfv. beani (LixoLry et
Hurron) BronNeNiarT

Text-fig. 5

Comparable specimens :

1940.  Otozamites beani Otsun:
XXIX, figs. 7, 8a.

1944.  Otozamiles beani llarris: p. 419. figs.
1A-C, 1L

p. 328, PI.

-

Text-fig. 5 shows an imperfect por-
tion of the frond. Rachis obscure owing
to being covered with closely set pinnae.
Pinnae broad deltoid in outline with

rounded or obtusely pointed apex. The
bases. though the detail is obvious be-
cause of ill-preservation of material. are
somewhat asvmmetrical, hut nol so
strongly auriculated. Nerves probably
originating from the point of attach-
ment, fine, often forking. straight and
diverging to the margin of the lamina.

The writer’'s specimen closely resem-
bles in general habit those described by
Oisi from the Kiyosue formation and
also by Harris from the Gristhorp Bed
(Middle Estuarine, Bajeccian) under the
name of Otozamites beani.

The writer, however, hesitates to
identify the present specimen with the
Luropean species because he concerns
anxiously himself about the following
reasons. i.e, the present specimen is
imperfect in preservation and further-
more. in Qtozamites, it is common thai
the outline of pinnae widely varies ac-
cording to the position of a frond, then
only a part of the frond makes it identi-
fication impossible or very difficult.

Occurrence: Rare.

Reg. No.: KM-59005.

Otozamites endoi Kisitra sp. nov.
Pl. 5. fig. 4; Text-fig. 6

Description of species: Frond pinnate,
unknown size, more than 12cm. long

Explanation of Text-figures

Text-fig. 1: Diclyozamites imamurae OisHi
emend: (Reg. No. KM-598111) x#

Text-fig. 2: Dictyozamites cfr. imamurae
OisHi; (Reg. No. KM-598112) x4

Text-fig. 3: Dictyozamites reniformis O1SHI ;
(Reg. No. KM-57003) x4

Text-ig. 4: Dictyozamites reniformis O15H1 :
(Reg. No. KM-59010) x#

Text-ig. 5: Otozamites cfr. beani (LINDLEY
et Hurroxn) Bronxgyiart; (Reg. No.
KM-59005) X &

Text-fig. 6: Otozamites endoi KiMURA Sp.
nov.: (Reg. No. KM-59011) X%
Text-fig. 70 Dictvozamites kaicasakii TATE-
1wa: (Reg. No. KM-57002) x#%
Text-fig. 8: Dictyozamites kawasakii TATE-
wa; (Reg. No. KM-57001) x4
Text-fig. Y: Otozamites sp.: (Reg. No.

KM-59002) x$§
Text-fig. 10: Otozamites sp.: (Reg. No.
KM-59001) x4
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and 5cm. wide. Rachis slender about
2cm. across measured on impression.
Pinnae elongated oval in shape, approxi-
mately 3mm. long and 1-1.3 cm. wide at
the widest portion, apex rounded and
base contracted but the upper base
slightly auriculated; attached to the
upper surface of the rachis with the
lower half of base and strongly directed
forward: set closely together, overlap-
ping each other laterally. Nerves fine
and delicate, originating from the point
of attachment, parallel each other necar
the base and radiating to the whole of
margin, not anastomosed.

Pl. 5, fig. 4 shows a specimen on
which above diagnosis was based and
Text-fig. 6 shows the outline of pinna
of this characteristic species.

Remarks and Comparison: A single
figured specimen has been examined.
The writer’s species is well characterized
by having elongated pinnae strongly
directed forward, and there is no com-
parable species of this genus. though
the specimen is not a satisfactory one.

An anterior portion of Olozamites gra-
phicus (Leckexsy) figured by Harris
(1949, p. 561. Fig. 2A) somewhat resem-
bles the present specimen in outline of
pinnae, but smaller and more strongly
auriculated than the latter.

Otozaimites lancifolius originally des-
cribed by Oiwismi from the Saragaian
Nariwa group is allied form to the pre-
sent specimen, but the former is differ-
ent in having acutelv pointed apex and
representing coarse nervation from the
latter.

It might be possible to obtain further

good specimens than the present one

from the same locality sometime in
future.

Occurrence :
Reg. No.:

Prohably rare.
KM-59011.

Otozamites sp.
Text-figs. 9-10

Large specimens. though they are im-
perfect, were obtained as shown in Text-
fig. 10. TFrond long and narrow, nearly
parallel-sided, more than 30 cm. long and
probably 7 cm. wide, both of apical and
basal portion missing. Rachis consider-
ably thick, 3mm. across measured on
impression. Pinnae alternate, oblong or
oval in shape, apex bluntly rounded,
about 3cm. long and 1l5cm. wide at
the widest portion; bases almost sym-
metrical and not auriculated and attached
to the upper surface of the rachis by
their middie portion. Text-fig. 9 shows
probably an anterior portion of the
frond : pinnae seem to be short petioled.
Nerves indistinct hecause of ill-preser-
vation of material, but seem to be fork-
ing near the broad point of attachment,
nearly parallel, ending in the outer
margin and considerably coarse in den-
sity.

The present specimens closcly resem-
ble Otozamites kondoi described by Oisui
from the Mone formation (Upper Juras-
sic) at the northern Pacific coast of the
Japanese Islands, in the shape of frond
and also of pinnae, mode of attachment
to the rachis and the nervation. But
the former species is approximately
twice as large as the latter.

Explanation of Plate 4

Fig. 1. Dictvozamites cfr. imaemurae Oisit; (Reg. No. KM-598112)
Fig. 2. Dictyozuirites kawasakii Tareiwa: (Reg. No. KM-37001)
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Otozamites molinianus Zicxo is an an-
other allied form to the present speci-
mens. But in the former species. the
base of pinna is slightly auriculated
instead of symmetrical and the size of
pinna is smaller than the latter.

It also can be expected to oblain
more good specimens than the present
ones from the same locality.

Occurrence: Not rare.

Reg. Nos.: KM-59001. KM-59002.

CYCADOPHYTA
Cycadales
Genus Ni/ssonia (BroxGN1ART)
Nilssonia kotoi (Yokoyaria) Owsui
PL 5. fig. 3

1889. Dioonites kotoi Yoxkovaxia: p. 44, PL
VI figs. la-c.c: PL. X1V, fig. 14,

1905. Divonites ? sp. Yase: p. 14, PL IIL
fig. 7.

1905. Ctenophylium ? sp. YABE: p. 15, PLLIV,
fig. 7.

1940. Nilssonia kotoi Oisiii: p. 302, Pl. XXV,
figs. 3. 3a: Pl. XLIV. fig. 3b.

The writer's spscimens are closely re-
ferable in general feature to those origi-
nally described by Yokovama from
Kuwashima (Shimamura) and Tanimura
of the Itoshiro sub-group. Frond simple
and delicate. Rachis slender. being 1
mm. wide measured on impression and
narrowly grooved longitudinally on the
upper surface. Lateral lamina deeply
cut up to the rachis into long and nar-
row segments; segments opposite or
alternate, lightly curved and directed
forward. Nerves considerably fine, most-
ly simple or rarely once forking near
the base. parallel to each other and to
the upper margin of the segment. run-
ning obliquely downwards in the groov-
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ed surface of the rachis to its median
line.

This species closely resembles the
specimens described by Yorovama and
Yase and Oisin under the name of
Nilssonia sinensis {rom the Jurassic
strata of Manchuria (Sha-ho-tsu and
Wei-chia-pu-tzu, Liaoning). and Jjurassic
strata of Ussuriland and Vladivostok
(KrysHrorovicu ; 1916, 19231

It is the writer’s preliminary cpinion
that these Japanese and the continental
specimens might possibly belong to a
same species. This species has not vet
been recorded from the Quter side Floral
Province of the Japancse Islands in those

days.
Occurrence: Not rare.
Reg. No.: KM-57111.

Genus Ctenis LixpLey et Hotrox

Ctenis kaneharai Yoxovama
Pl 6, figs. 1-2

1906. Cilenis kaneharai Yoxoyaxia: p. 20, Pl
IX, figs. 1, la

1933. Ctlenis kaneharai Y Asr et Otsut: p. 32.

1940. Ctenis kancharai Oisur: p. 286, Pl
XXIV, fig. 1.

1950. Ctenis kancharai HArRRIS : p. 1001, Text-
figs. 1A-C, 2A-C, 3A-B.

Description of specimens: Frond large,
unknown size, pinnate. Rachis attaining
a width of 0.6cm. across measured on
impression, the ornamentation of its
surface not clear. Pinnae apparently
subopposite, attached to the lateral sides
of the rachis, either in contact or slightly
separated in the lower part of the frond,
becoming meoere widely spaced in the
middle and upper part of the frond.
Pirnae arising nearly at right angle to
the rachis. PL 6. fig. 1 shows the mid-
dle or upper part of the frond which is
closely referable to the specimens des-
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cribed originally by Yokovama from
Nien-tzu-kou Coal-field (Middle Juras-
sic?). Lizoning, Manchuria, by Oisu
from the Kuwashima formation and by
Harrts from the Lower Estuarine ; pinnae
elengated, somewhat inclined forward,
mostly parallel-sided, contracted at the
basz. never expanded; the length of pinnae
is not known, as they are not wholly pre-
served. but the width in one of them is
30 mm. which diminishes to 17 mm. at
base.

Owing to its intimate occurrence with
the specimen described above, Pl 6, fig.
2 seems to show the lower part of
the frond of the same species, though
such a type of pirnae has not been re-
corded so far; pinnae set closely together,
9.5-10.5cm. long and 3cm. wide at the
middie portion. tapering to an acute
apices and more or less contracted at
base. Nerves strong near the base. be-
coming comparatively fine towards the
apeyx, often dichotomizing and also unit-
ing so as to form elongated meshes.
Density 9-10 per cm. at the base, rather
more crowded, 13-15 per cm. near the
apex.

Remarks: In this species, the apical
nature of pinnae was more cleared up
by the present specimens, and still more,
it might be possible to obtain the com-
plete specimens from the same locality
in future.

In 1950, Harris emended the diagnosis
of this species adding the detail of its
cuticle. In the Japanese specimens, it is
regretted that an anatomical study has

not yet succesded on account of the
state of pressrvation. in spite of the
writer’s exertion.

In the Japanese [slands, this species
has only been known from the Kochian
of the Inner side Floral Province.

Occurvence: Not rare,

Reg. Nos.: KM-59101, KM-57101.

GINKGOPHYTA
Genus Phoenicopsis Heer

This Ginkgoalean genus is considered
to bz a contincntal one which has been
widely known from the Mesozoic strata
of Siberia, Manchuria. the Northern and
Western part of China, Korea and the
Arctic region, while it has been rare in
the Japanese Mesozoic.

In the Japanese Islands, Phoenicopsis
spp. have been described by Oism (1932)
from the Norian Nariwa group and also
by Oisin (1931) and Kivitra (1959) re-
spectively from the Lower-Middle Lias-
sic Kuruma group. These were all
impressions of incomplete and detached
leaves. The following genera, i.e.. Cze-
kanowskia, Hartzia, Windwardia, Torrellia
and Phoenicopsis. possess long, slender,
ribbon-like leaves growing in clusters
upon scaly dwarf shoots. Without re-
searting into the epidermal and stomal
characters, it is very difficult to distin-
guish one from another in connection
with the above genera, while dealing
only with incomplete or detached leaves.
The generic name of Phoenicopsis being

Explanztion of Plate 5

Dictvozamites imamurae Oi1sni emend; (Reg. No. KM-598111)

Fig. 1.

Fig. 2. Dictvozamites cir. imamurae O1suir; (Reg. No. KKM-598113)
Fig. 3. Nilssonia kotoi (Yoxoyama) Orsiit: (Reg. No. KM-57111)
Fig. 4. Otozamites endoi KinMURA sp. nov.: (Reg. No. KM-59011)
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given to the Japanese specimens already
described. they are probably referable
either to the well-known species in the
Jurassic of Kastern Asia, Phoenicopsis
angustitolia Heer or to P manchuris
criginally described by Yane and Oisiu.

Phoenicopsis ? sp. cfr. P. speciosa Heer
PL 6. fig. 3

Only a specimen shown in PL 6. fig.
3 was obtained. This is represented by
cluster of detached leaves attaining 13
cm. long and 0.6-1.0cm. wide, narrowing
very gradually into slender basal portion.
apzx is missing. Nerves are distinct,
parallel, about 15 in number and faintly
marked interstitials between each pair
of them being able to seen.

In the present specimen. it is regreted
that both the apical and the basal por-
tions are broken away but the general
habit of the leaves reminds us of Ploeni-
copsis, especiallv  Phoenicopsis  spectosu
originally described by Hger from the
Jurassic of Siberia.

The specimens described by Kawasaxt
{1925) from the Daido Series of Korea
under the name of Phoenicopsis speciosu
is an allied form to the present specimen.
The designation titled above being pre-
cisely given to it. the present specimen
is the youngest record of this genus in
EFastern Asia. At any rate, this genus
is a continental element and rare in the
Japanese Islands and it has not yielded
et in the Quter side Floral Province.

Occurrence: Very rare.

Reg. No.: KM-57008.

Addendum

The writer has been conducting re-
searches on the occurrence of fossil
plants. especially on the relation bhetween
the stratigraphical horizon and its bear-

ing species.

As to the ozcurrence of fossil plants, we
have more or less known that for instance,
tree or shrub species was dominant in a
certain horizon. while grass spscies was
deminant in another horizon. According
to the writer’s experience, good example
showing the above fact can be seen in
the Iwamuro formation (Lower-Middle
Liassic) and also in the [toshiro sub-
group studied in detail.

So far as at least the sphere of geo-
logical unit of a mzmber or a formation
is concerned, the distinction of the
vielded species among various horizons
should be explained so much by the
vertical range of plant evolution as by
the rise and fall of the sedimentary
basin having much to do with the vege-
tation and its variation growing around
the basin.

It is interesting to note that tree and
shrub species are dominant in the present
locality, though such is not the case in
its lower horizons. The detail will be
stated by the writer sometime in future.
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Explanation of Plate 6

Fig. 1. Ctenis kaneharai Yokoyama: (Reg. No. KM-59101)

Fig. 2.

Ctenis kaneharai Yokovama; (Reg. No. KM-57101)

Fig. 3. Phoenicopsis ? sp. cfr. P. speciose HEER . (Reg. No. KM-59112)

(All specimens illustrated here are in natural size)
Photogr. by S. Aok1
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It is well known that Tomuro, Totigi
Prefecture, yields abundant fusulinids and
many authors have described them. Ya-
BE (1899) first described Fusulina japonica
Gimsrn var.  Subsequently, Haxzawa
(1942) restudied it and proposed for it a
new specific name, Parafusulina yabei.

Ozawa (1925) described Parafusulina
kaerimizensis from the same locality, in-
cluding the specimens of P. kaerimizensis
from Kaerimizu. Recently Torivama, in
his monograph of the Fusulinids from
Akivoshi, made a restudy on P. kaerimi-
zensis in detail. According to him P.
kaerimizensis reported by Ozawa from
Tomuro differs from the holotype of
Kaerimizu.

The specimens from Kaerimizu resem-
ble the ones from T'omuro in the elongate
form, size of proloculus. rate of volution-
expansion, but compared the latter. the
former has heavier axial filling and, less
intense fluting of septa. especially in the
polar regions. As above cited, they are

not conspecific with each other. We
should like to propose a new- specific
name, Parafusulina tomuroensis for Para-
Susulina kaerimizensis reported by Ozawa
from Tomuro. Parafusulina lonuroensis
rather resembles Parafusulina yabei in
its strong and regular fluting of septa,
and their thin septa., especially in the
polar regions and in that the chamberlets
reach the next spirotheca, but the former
is more elongate. and has a smaller pro-
loculus than the latter.

We discovered another new species
described in this paper as Parafusuling
nabeyamensis : this is inflated fusiform,
and some of the species show distorted
fluting of the septa, its fluting resembles
that of Parafusulina truncata.

Parafusulina vabei, Paval. tomuroensis
and Paraf. nabevamensis are closely allied
to Parafusulina wordensis from North
America in their thin spirotheca and
septa. especially thin in the polar region,
and strong septal fluting and in that the
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chamberlets reach the next spirotheca.

Beside the above cited species. the
following species from Japan resemble
Parafusulina wordensis in their import-
ant characters.

Parafusulina yabei Haxzawa, Haxzawa 1942,
Loc. Kuzu.

Parafusulina vabei 1lanzawa,
1898. Loc. Akasaka.

Parafusuling Haxzawa, Ico, 1959,
rayu.

Parafusulina kinosakii (Morikawa), MRIKA-
wa 1958. Loc. Akasaka.

Parefusuling truncata (0zawa), 160 et OGAwA
1958. Loc. Funafusevama.

Parefusulina japonica var. truncata (0Ozawa),
Ozawa 1927. Loc. Akasaka.

Parafusulina japonica var. truncata, lco 1959,
Loc. Hirayu.

Parafusulina truncata (Ozawa). Ico et Oca-
wa 1958. Loc. Funafuseyama.

Parafusulina truncata (0zawa). MoORIKAWA
1958. Loc. Akasaka.

Parafusulina nakamigawai MORIKAwA  and
HoricucHi, 1956. Loc. Kuzu.

Parafusuling nakamigawai 1o and OGawa
1957. Loc. Funafuseyama.

Parafusulina iisakai 1o and Ocawa, Ico and
Ocawa 1957. Loc. Funafusevama.

Parafusulina annamitheca (D1zPrAT) 1914. Loc.
Akasaka.

Parafusulina uenoensis Kosavasii, Konava-
sHi 1957. Loc. Hirayvu.

Sclucagerina gigantojaponica KoBayastl. Ko-
BAYasH! 1957. Loc. Ibuki.

Schiwagerina ibukiensis KoBAYASHI, KoBayAsHi
1957. Loc. Ibuki.

Parafusulina hirayuensis lco, lao 1939, Loc.
Hirayu.

Parafusuling ? sp. 1co. 1959. Loc. Hirayu.

Parafusulina sp. A. KoBayasH! 1957. Loc.
Ibuki.

Pararusuling sp. 16o and Ocawa 1958. Lce.
Funafuseyama.

Parafusulina ambigua (DEPRAT), KOBAYASHI
1957. Loc. Ihuki.

Schwagerina sp. aff. S. japonice (GUMBEL)
var. cncte (ReEicneLr) lco 1959. Loc.
Hirayu.

MORIKAWA

Loc. Hi-

DPseudofusuling crassitectoria (DUNBAR €1 SKIN-
NER), KoBavyasHt 1957, Loc. Ibuki.
Parafusulina ozawai (1SAKA). lisaka 1932

Loc. Nyukawa.

Parafusulina  nakamigawai is longer
than Parafusulina tomuroensis and resem-
bles Parafusulina wordensis, but has no
strong axial filling.

Parafusuling truncata resembles Para-
fusulina nabevamensis but is shorter than
the latter. Parafusulina kinosakii has a
smaller proloculus than Perafusulina
vabei.  Parafusulina  annamitheca {(not
original) from Akasaka described by
DepraT has stronger axial filling, and a
larger proloculus than Parafusulina kino-
sakii. Parofusulinag undata from Akasaka
resembles Parafusuling vabei, but has a
larger and more inflated fusiform shell
and thick spirctheca.

Parafusulinag uenoensis and Parafusulina
gigantojaponice from Ibukivama mav be
referable to Parafusulina vabei in their
important characters. Parafusuling ibuki-
ensis is more inflated fusifecrm and has
a larger proloculus than Parafusulina
vabei. Parafusulinag hirayuensis is elong-
ate fusiform and resembles Parafusulina
itsakai. Parafusulina hayashii has locsely
fluting septa and its chamberlets are
reugh if compared with Parafusuline
vabei.  Parafusuline? sp. described by
Ico from Hirayu is a so ill-oriented sec-
tion that its specific position can not be
determined. llowever it very closely
resembles Parafusulina hiravuensis and
Parafusulina iisckai.

Parafusulina japonica is one of the
most common species of Schwagerinids
in Japan. It differs from Parafusulina
vabei and its allied species in its thick
and less intensely fluted septa and thick
spirotheca. The following species in
Japan resemble Parafusulina japonica in
their important characters.
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Purafusuling japonica (GUMBEL), SCHWAGER
1883. Loc. Akasaka.

Parafusuling juponica (GUMBEL), Ozawa 1925,
Loc. Akiyoshi.

Perafusiding japonica (GUMBEL). Ozawa 1927,
Loc. Akasaka.

Parafusulina japonice (GunmBEL), FujivoTo
1936. Loc. Kanto.

Parafusuling japonica (GUMBEL), MorikawaA
1958. Loc. Akasaka.

Parafusuling japonica (GUMBEL)., KOBAYASHI
1957. Loc. Ibuki.

Parafusuling of. jeponice (GUMBEL), SAKA-
caat 1959, Loc. Tama.

Schiwagerina japonica var. hovasakai (LEE),
Funyorto 1936. Loc. Kanto.

Schwagerina gigantojaponica KoBayastl, Mo-
RIKAWA 1955, Loc. Akasaka.

Pararusulina tomeganensis Morikawa, Mori-
KAwaA 1958. Loc. Akasaka.

Parafusuling kaerimizensis (OzAawa), Kaxuma
1959. Loc. Oppara.

Perafusuling mizutanii MoRIKAWA, MORIKAWA
1958. Loc. Akasaka.

Parafusulina lanivashikiensis Morikawa, Mo-
Rikawa 1958, Loc. Akasaka.

Parafusuling japonica var. kinsyoensis MoRI-
KAawaA, Morikawa 1958. Loc. Akasaka.

Parafusulinag lutugini (SCHELLWIEN), Ozawa
1925. "Loc. Akivoshi.

Parafusuling lutugini Torivana 1938, Loc.
Akiyoshi.

Parafusulina sapperi
1957. Loc. Tbuki.

Parafusulina giges KobBavasui, KoBayvasHIl
1957. Loc. Ibuki.

Paratusuling ambigrua (DEPRAT), MORIKAWA
1958. Loc. Akasaka.

Serefusuling ambigue (DEPRAT), Ozawa 1925,
Loc. Akivoshi.

Parafusuling ambiguae (DEPRAT), OzAWA 1927,
Loc. Akasaka.

Purafusulina ambigue (DEPRAT), FujmnioTo
1936. Loc. Kanto.

FParcfusuling  ambigua (DEPRAT),
1959. l.oc. Oppara.

Perafusuling exilis (SCHWAGER)., SCHWAGER
1883. Loc. Akasaka.

Parafusulina exilis (Sciwacer), DEprav 1914
Loc. Akasaka.

(STAFF). Kokavashi
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Parafusulina exilts (SCHWAGER), Ozawa 1923
Loc. Akivoshi.

Pararusulina exilis (SCHWAGER), MoORIKAwWA
1958. Loc. Akasaka.

Parafusuling exilis var. takeii MORIKAWA,
Morikawa 1958. Loc. Akasaka.

Schwagerina guembeli  var. Pseudoregularis
(Duxpar and SKINNER) KoBavasH) 1957,
Loc. Ibuki.

Parafusulina  guembeli var.  psendoregularis
Kosavasi 1957, Loc. Ibuki.

Parafusulina richthofeni (SCHWAGER)., Ozawa
1927. Loc. Akasaka.

Parafusulina cf. kattaensis (SCHWAGER), 0za-
wa 1925, Loc. Akiyoshi.

Farafusulina subobsoleta var. okuboensis (OzA-
wa), Ozawa 1927. Loc. Akasaka.

Parafusulina okuboensis (Ozawa) emend Mo-
RiIKAwA, Morigawa 1958, Loc. Akasaka.

Parafusulina sp. a. KoBavasHi 1957. Loc.
Ibuki.

Parafusulina sp. a. Torivanma 1958. Loc. Aki-
voshi.

Parafusulina KANMERA 1954, Loc. Kumamoto.

Parafusulina splendens (DUNBAR and SKINNER),
Morikawa 1958. Loc. Akasaka.

Parafusulina undate MorR1IKAwa, MORIKAWA
1958. Loc. Akasaka.

Parafusulinag gigantea (DEPRAT) ?, TORIYAMA
1958. Loc. Akivoshi.

Parafusulina edoensis (Ozawa), Ozawa 1925
Loc. Akivoshi.

Parafusulina edoensis (Ozawa), TORIYAMA
1958. Loc. Akiyoshi.

Pararusulina kaerimizensis (Ozawa), Ozawa
1925. Loc. Akiyoshi.

Pararusulina kaerimizensis (Ozawa), Fujino-
170 1936. Loc. Nyukawa.

Pararusuiina  kacriniizensis  (0zAawa),
YaMA 1958. Loc. Akiyoshi.

Parafusulina kaerimizensis (0zawa), Mori-
Kawa 1955. Loc. Shomaru.

Parafusulina kaerimizensis (Ozawa), Koba-
YasH! 1957. Loc. Ibuki.

Parajusulina paraguembeli (MoORIKAWA), Mo-
rRikawAa 1955, Loc. Shomaru.

Parafusulina odakaii MORIKAWA 1935. Loc.
Shomaru.

Perarusuling  gifuensis MORIKAWA,
KAawa 1958. Loc. Akasaka.

ToRI-

Mori-
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Puaratusuldiva cayeuxi (DErraT)., MORIKAWA
1928. Loc. Akasaka.

Parafusulinag sp. B. ? 1o 1939,  Loc. Hirava.

Parafusulina matsubaishi Fuv jyimovo 1976, Loc.
Kitakami.

We tentatievlv divided the above listed
species into two groups. tvpified by
Parafusulinag yvabei and Parafusuling jap-
onica. Parafusulina yabei and its allied
species resemble Parafusulina wordensis.
the type species of Parafusulina. These
two groups are considerad to have been
derived from different stocks phylogene-
tically, namely, the Porofusulina japonica
group is thought to have come from
Pseudofusuline, whereas, the Parafusu-
lina vabei group from Quasifusulina.

Japanese students on fusulinids seem
to emphasize too much importance of
the strong septal fluting and apparently
do not recognize the value of their thin
spirotheca and septa. Accordingly. it is
most desirable to restudy Purafusulina
with concern to the above mentioned
characters.

Here we express our thanks to Prof.
Haruyoshi Fusnimoro of the Yamagata
University for his kind guidance. Our
thanks are due also to Dr. Mosaburo
Kax~usa, Assistant Professor of the To-
kyo Gakugei Daigaku, Mr. Hisayoshi lco
and Saburo Axac: of the Tokyo Univer-
sity of Education for their encourage-
ment. Their thanks also due to Prof.
Kotora Hatai of the Department of Geo-
logy. Tohoku University for reading of
this manuscript.

Parafusuling tomuroensis Morucawa
and Taxaoka, n. sp.

PL 7, Figs. 1-7.

Description .—Shell large, subcylindrical
fusiform. with nearly straight to slightly
curved axis cf coiling, rounded poles, and
slightly convex lateral surfaces. Large

specimens of seven to eight volutions
(commonly eight) are 9.0 to 125 mm. long
and 38 to 4.5mm. wide, giving form
ratios of 3.3 to 41. The first volution
is subcvlindrical fusiform. and the shell
maintains closely similar shape thrcugh
growth.

Proloculus of medium size. with out-
side diameter of about 0.2 to 0.4 mm.
averaging 03 mm. for six specimens.
Shell remains rather loosely ceiled
throughout. Chambers are about uniform
in height in a central third c¢f the shell
but become slightly higher as poles are
approached. Average height of chambers
above the tunnel in the first te seventh
volution in five specimens is 0.08, 0.16,
0.20, 0.26, 0.30. 0.32 and 0.36 mm respec-
tively.

Spirotheca thin and finely alveolar in
all volutions. Spirotheca of same thick-
ness throughout its length. Average
thickness of the spirotheca in the first
to seventh volution in five specimens is
0.02, 0.03. 0.04, 0.05. 0.05, 0.06 and 0.06 mm
respectively.

Septa closely spaced and highly fluted
throughout the length of shell. Fluting
brings the septa in contact with each
other for about half their height. Septal
intervals in outer volutions are 0.8 mm.

Tunnel narrow with slightly irregular
path. Intense fluting of the septa make
tunnel sides difficult to identify in all
parts of all specimens.

Chomata indistinct.

Axial filling commonly fills completely
the chambers along the axis from near
the middle to the ends.

Measurements of this species are given
in Table 1.

Comparison:—Parafusulina kaerimizensis
which was reported by Ozawa in 1925
freom Tomuro is a different species
from Kaerimizu, Akivoshi, according to
Torivana (1958) and mayv be an elongate
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form of Parafusulina tomuroensis. Paraf.
tomuroensis resembles Parafusulina yabei
but is distinguished from the latter by
the smaller proloculus and more elongate
subcylindrical form. Although it is also
similar to Parafusulina nabeyamensis it
is distinguished therefrom by its clong-
ate subcylindrical form.

Occurrence :—QOkada Quarry, Nabeyama.

Parafusulina nabeyamensis MorRIKAWA
and Takaoxa, n. sp.
Pi. 8, Figs. 1-9.

Description :—Shell large, inflated fusi-
form, with nearly straight to slightly
curved axis of coiling, round poles, and
slightly concave lateral surface. Large
specimens of seven to eight volution are
6.5 to 80mm. long and 3.3 to 4.5mm.
wide, giving form ratios of 1.8 to 1.9.

First volution fusiform and the shell
grows gradually throughout its growth.

Proloculus of medium size with out-
side diameter of about 0.24 to 0.36 mm.,
averaging 0.34 mm. far seven specimens.

Shell regularly coiled throughout
growth. The chambers expand slowly
in height but become rapidly higher
along the axis. Average height of cham-
bers above tunnel in the first to seventh
specimens is 0.06, 0.14, 0.22, 0.26, 0.30,
0.32, and 0.32 mm. respectively.

Spirotheca thin and fine alveoli de-
velops through all volutions, its thick-
ness from first to eighth volution is 0.04
0.04, 0.03, 0.04, 0.05, 0.08 and 0.08 mm.
respectively.

Septa thin and reach outer spirotheca
and some of them have distorted fluting,
septal fluting strong and regular. The
intense fluting of the septa makes the
tunnel side difficult to identify in all
parts of all specimens. Septal intervals
about 0.8 mm in outer volutions. Chomata
indistinct and secondary deposit fills

from first to fourth volution.

Measurements of this species are given
in Table 2.

Comparison :—This species is charac-
terized by the large shell inflated fusi-
form, thin septa and spirotheca and axial
deposit which fills both sides of the pro-
loculus as in Parafusulina yabei. But the
septa in some specimens are distorted to
one direction and the septal fluting is
strong. The present form differs from
Parafusulina yabei in its inflated fusiform
and smaller proloculus.

Occurrence .—This is abundant in To-
muro.
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Explanation of Plate 7

Figs. 1-7. Parafusulinag tomuroensis MorRiKAwa and TAKAOKA n. sp.
1. Axial section of the holotype, x10.
2, 3. Axial sections. x10
4. Sagittal section. %10

Loc. Okuda Quarry, Nabeyama.

Explanation of Plate 8

Figs. 1-9. Parafusulina nabeyamensis MORIKAWA and TAKAOKA n. sp.
1. Axial section of the holotype. X10
2-4. Axial sections. x10
5. Axial section of young stage. X10
6-8. Sagittal sections. x10
9. Oblique section. xX10
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400. A NEW SPECIES OF MIOCENE GASTROPODA (MOLLUSCA)
FROM THE GINZAN HOT-SPRING. YAMAGATA PREFECTURE,
NORTHEAST HONSHU. JAPAN*

KOTORA HATAI and TAMIO KOTAKA

Institute of Geologv and Palcontology, Tohoku University
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In the previous paper (1959). the writers
described three new species of Gastro-
poda based upon the collection of Mr.
Tsunemasa Saito of the Institute of Geo-
logy and Paleontology, Tohoku University
from near the Ginzan Hot-Spring in
Yamagata Prefecture. In that paper it
was stated that anoiher new species was
also discriminated among his collection,
but owing to the unfavorable preser-
vation it was not described but merely
left in ;nanuscript form under the name
of Monodonta (?) scitoi Harar and Ko-
Taka (MS), and this name was refered
to by T. Sarro (1960) in his description
of the geology of the area in which the
Ginzan Hot-Spring is situated.

Fortunately the junior writer during his
visit to the type locality of the gastro-
pods described in the previous article
{(Hara1 and Koraka, 1939), collected ad-
ditional specimens of the gastropod
species left in manuscript form. The
description of the species based upon
the additional material is given in this
article.

* Received Oct. 1. 1960: read at 76th
mecting of the Society at Matsue. Sept. 24,
19610.
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Family Trochidae o'Orpiony, 1837
Subfamily Margaritinae Storiczka. 1868
Genus Turcica A. Apawns, 1854

Turcica A. Apanms, 1854, Proc. Zool. Soc., Lon-
don, pt. 22, p. 37. Type species (Mono-
type) : Turcica monilifera A. Abawms, 1854,

Generic Diagnosis: Shell conoidal, thin. sub-
diaphanous, imperforate, whorls with
transverse series of granules, the last
rounded at the periphery; columella
solid, spirally twisted at the upper part,
ending below or anteriorly in an obtuse
prominent point; outer lip thin, simple,
acute. (A. Apams, 1834, p. 37)

Turcica saitoi HaTtar and

Koraka, n. sp.
Text-figs. 1-5

Description: Shell solid and heavy,
spire broadly conical. Apex lacking,
body whorl slightly convex and the
vounger ones nearly flat in profile.
Whorls- sculptured with five prominent
spiral cords. subequal in strength and
breadth, abapical one usually covered
with succeeding whorls except on body
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whorl. Spiral cords form rows of elon-
gated beads. interspaces between each
spiral rather narrow and smooth, ahout
one third of spiral in breadth, deeply
excavated. Suture distinct, narrow and
deep. Base of body whor! convex and
ornamentated with three distinct and
one obsolete spiral cords, aiso ferm rows
of elongated beads.

Aperture round and inclined posterier-
ly. outer lip thin and sharp, composed
of lateral and basal lips, inner periphery
smeoth in lateral lip. with prominent
crest in basal lip: parietal and columel-
lar lips form inner lip and covered with
thin callus, the former indistinct and
flatly covers base of whorls, the latier
distinct and with two prominent teeth.

Columella straight with two folds of
which adapical one rather prominent

and abapical one very weak. On colu-
mellar lip or at terminals of columellar
folds. two prominent teeth preserved.

Dimensions (in mm.):

Helotype (IGPS coll. cat. no. 77799.
apex lacking, three whorls preserved),
[leight approximately 40, width of body
whorl 41, diameter of aperture approxi-
mately 30, pleural angle about 70. Para-
types (IGI’S coll. cat. no 77800. not mea-
sured because of preservation not being
good).

Type locality and horvizen: Upstream
of the Okamami-zawa, Tamano area,
Obanazawa-machi, Kita-Muravama-gun,
Yamagata Prefecture. The Kaminohata
mcmber of the Ginzan formation. Mio-
cene.

Remarks: The specimens examinated
all lack their apex. thus the true shape

Text-fiigs. 1-4.

of thc holotype specimen in natural size. )
Turcica saitoi Harat and Koraka, n. sp. Columellar folds of paratype specimen

Text-fiig. 5.

natural size. 1GPS coll. cat. no. 77800.

Turcica saitoi HATA1 and KoTaka. n. sp. Front, top, lateral and basal views

IGPS coll. cat. no. 77799.
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of the younger whorls or spire remains
unknown. However, the spire seems to
have attained considerable height judg-
ing from the rate in increase of the
succeding whorls. The general features
of the shell. especially the shape of the
spire so far as preserved and the char-
acters of the aperture agree well with
the generic diagnosis given by A. Apams
(1854). According to W. Wexz (1938, p.
271), the apertural characters of the
genus Turcica are:

“ Nabel durch eine Schwiele bedeckt ;
Muadung schief, rundlich: Aussenrand
dinn. scharf, Basalrand bogig ausgesch-
nitten: Spindel verdickt, oben mit einer
Zahnfalte, darunter ein kraftiger Zahn ™.

Certain trochid shells resembling in
shape of spire and surface sculptures to
the present form are distinguished from
Turcica in having distinct umbilicus
and rather flat side and base of the
whorls.

Some species of the genera Monodonta
and Clancidus have whorls and spiral
sculptures resembling the present new
species, but differ in their distinct
dentitions along the inner periphery of
the aperture, and the genus Clanculus
has a prominent umbilicus.

The genus Calliostoma is also more or
less similar to the present new gastro-
pcd in the tvpe of spiral cording, hut
has no columellar folds nor teeth on
the columellar lip of the aperture.

Turcica saitoi resembles T. smonilifera
A. Apaxs, the type species of the genus
in the apertural characters as above-men-
ticned. but the former is distinguished
from the latter in having a rather low
spire. heavy shell. subequal five spiral
beads. rather narrow interspaces between
each spiral. and by the less number of
basal spirals of the whorls.

Turcica imperialis A. Avasis (= Turcica
coreensis Peasr) figured by G. W. Tryox
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(1889, p. 414, pl. 63, fig. 30) is also simi-
lar to the present new species. but may
be distinguished from it by the rather
thick shell, prominent cords and the
state of the callus on the parietal lip.

The gastropod fauna derived from the
Ginzan formation is interesting in com-
prising such species as, Apolleir sazanami
Hatar and Kotarxa, Nucella frevcincti
seitoi Hatar and Koraxa, Ocenebra
adunca pretoadunca Harvar and Korana,
and Twicica saitoi Harar and Korvaxa,
besides Olivella iwakiensis Nosura and
Bavai, Calliostoma sp.. Lemintina Sp.
and Neverita cf. didvma. This assem-
blage is of particular interesi because the
listed gastropods are those which are
commonly found in the inner neritic
zone crawling over rocky places on
which sea-weeds are growing (Ofivella.
Calliostoma), on rocky shores clese to
the tidal zone (Ocenebra). attached to
rocky bottoms, rocky sheres above low
tide level or on foreign materials (Le-
minting), sandy bottoms (Neverita). 10
fairly deep water (Adpolion. Tuwrcica.
Since none of the specimens show abra-
sion of their shells it may be inferred
that they were quickly coverad with
sediments to become well preserved and
not transported from a distance. All of
the genera can be found in beach collec-
tions along the seas of southwest Japan,
which suggests that they can inhabit
shallow waters very near to the strand
line. This may alsc be supported from
the occurrence of pelecypods belonging
to such genera as Anadara. Volsella.
Ostrea. Callista. Pitar. Dosinia, Spisula.
Macoma and Solen as well as of Mva.
All of these pelecypod genera are com-
mon in shallow waters and can often be
found just below the low tide level or
even above it (Ostrea. Voisella).

From the given evidence it 1s thought
that the shore line must have been very
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close to the place where they were
buried and that the depth estimated
from the bathymetrical ranges of the
genera mentioned above in the seas of
Japan can be, at the minimum, placed
near the strand line, and at the maximum
at depths shailower than 20 meters.
Should further data accumulate, it may
be possible to judge the position of the
ancient shore line.
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ADDRESS TO THE TWENTY-FIFTH ANNIVERSARY OF
THIE PALAEONTOLOGICAL SOCIETY OF JAPAN

It is our great pleasure to have had
the twenty-fifth anniversary of this
society last spring. Its celebraticn was,
however, postponed for several months
for preparation. On behalf of the society
I wish to express at the outset. the
most cordial thanks to the Ministry of
Education, Geological Society of Japan
and other related societies and mining
and industrial companies as well .as sus-
taining persons for their warm assistances
and cooperation which we have received
since the foundation cf this society.

The Histovy of Palacontology of Japan
will be detatled in the writing now in
preparation by the Honorary President
H. Yane with a few joint authors. At
any rate the history of research doss
not go as far back as a century, putting
aside the study of medicine stones and
the knowledge of stone curiosity. Dur-
ing the Showa epoch (1926-) the number
of palaeoniolegists was gradually increas-
ed as much as a society can be establish-
ed. Stimulated by the constitution of
the International Palaeontclogical Union,
1933, this society was established at
length on the 29th of June. 1935.

Among the societies of natural history
in Japan the oldest is the Hakubutsu-
Tomo-Non Kai (Meiji 11, 1878). It was
the progenitor of the hotanical and zoco-
logical societies (1882, 1885). in addition
to the geological society or Chigaku-Kai
(1882-1892) which was. however, later
annexed with the Tokyo Geographic
Society (1884). Not only these but also the
Anthoropological Society of Tokvo, Nip-
pon (1884) and the Geological Society of
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Tokvo. Japan (Meiji 26. 1893) were suc-
cessivelv founded more than half a
century ago.” These are senior societies,
but there are some juniors., the Scciety
of Mining Geologists of Japan (1950 and
the Mineralogical Society of Japan (1952),
for example.

The oldest among the societies of this
science is the Palaeontographical Society
which was instituted in 1847 for publish-
ing monographs of British fossils. Since
then the societies were founded in
Switzerland (1874), the United States
{1909), Germany (1914), Russia (1917).
Austria (1933) and so forth.® llowever,
even in the United Kingdom it was in
1957 that the Paleontological Association
which helds meetings and demonstrations
beside the publication of its journal has
been founded. The Palaeontological
Society ¢f China was founded in 1929,
but its activity has not been commenced
before 1948.» Lately more companion
societies were founded in Argentina (1955),
India (1956) and Brazil (1958;. In looking
through them this society may be said
middle among the ages of foundation.

Retrespecting these 25 vears, the his-
tory of this scciety is not simple. In
late spring. 1935. the general assembly

1) Geological Society of Japan (1933),
History of the Geological Society of Japan,
Commemoration of its Sixtieth Anniversary.

2) ScuiNpewoLF, O.H. (1956), A Note on

Palaeontological Societies. Jour. Pal. Soc.
India, Vol. 1, No. 1.
3) Cuao, C. K. (1948). lFoundation and

History of the Palacontological Society of
China. Bull. Pal. Sec. China, No. 1.
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was held at the University of Tokvo
for its foundation as a section of the
Geological Society of Japan: the first
meeting held at the Geological Institute
of the university at the end of November.
The papers were published in the section
of the society in the journal of the Gec-
logical Society. Their reprints were
compiled quarterly for distribution to
its members. Thus the Trausactions
and Pioceedings of the Palaeontological
Society of Japan has been published 21
numbers by 1941. This dual publication.
however, became impossible during the
Second Great War. Consequently, Trans-
actions Numbers 123-191 were printed
only in the journal.

This society has held in each vear
four meetings at various towns, but this
activity ceased with the 38th meeting
at Fukuoka, February, 1945. The meet-
ings were. however, resumed from June,
1948. Since 1954 one general assembly
and three local meetings were held in
each year. Thus 77 meetings and 6
assemblies are countable by the end of
last year.

According to Dr. Yase's suggestion
this society followed the Paleontological
Society in its relation to the Geoclogical
Society of America. The Paleontological
Scciety, however. hecame independent
from the Geological Society and since
1926 it began to publish Journal of
Paleontology jointly with the Associa-
tion of Econcmic Mineralogists and
Palecntologists.  Similarly this society
became independent from the Geological
Soctety of Japan in 1957. This parallel-
ism is noteworthy because it shows the
general tendency for the differentiation
of sciences through their development.

New Servies of Transactions and Pro-
ceedings and Special Papers were first
published in 1951. They are mostly
written in English. The former is

quarterly, while the latter is occasional
and 6 numbers have been already pub-
lished. In addition, the initial number
of Fossil or Kiaseki which is in Japa-
nese, has appeared last year. [t com-
prises the svmposium on the fusulinids.
Beside them, Catalogue of Type Specimens
of Fossils in Japan will soon come qut
as a Twenty-Fifth Anniversary Publi-
cation. The other new activities are
special lectures and symposia at the local
meetings and general assemblies.

Needless to say, palaeontology is in-
separably related to neontology cn one
side and to stratigraphy on the cther.
Therefore this society comprises geo-
logists as well as biologists as its mem-
bers. It is not a hig society but bears
some international aspects. One of them
is its foreign members which attain
more than 10 percents of the total. Is
it accidental that this percentage is ap-
proximately the same with that of the
Paleontological Society occupied by the
members resident outside North Amer-
ica? The Paleontological Society com-
bined with A.E. M. P. is, however, con-
siderably greater, having several times
more members than this society.

Recent Volumes of Journal of Paleon-
tologv each consists of about 1150 pages,
while 40 numbers of New Series in past
10 years total about 1450 pages. This
relation roughly corresponds to the
annual membership due which is about
ten times greater for the former than
the latter.® Likewise. the Penrose be-
quest” for the former may be compared
to the publication subsidy to the latter
from the goverment.

As shown by the history of the
societies, palaeontography must precede

4) This means the domestic membership
due which excludes the cost of Special Paper,
whereas the foreign membership due is in-
clusive of the cost.
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palacontolegy. because the latter does
not exist without the former. Therefore
101 new species, 12 new genera and 5
new families and 293 new species, 28
new genera and 2 new families estab-
lished respectively through the old and
new series of Transactions and Proceed-
ings must be highly evaluated. If the
non-serial part of the publication in 1941-
1950 is brought into account. the total
number of new species, subspecies,
genera and subgenera described in this
journal attain respectively 420, 42, 43
and 5. [t means that about one-tenth
of the total new species and subspecies
so far described by Japanese palaeonto-
legists made their debuts in this journal.

Naturally various groups of fossils in
the fields of palaeobotany, vertebrate and
invertebrate palaecntology and micro-
palaeontology are dealt with in 393 trans-
actions. Many of these works are not
merely descriptive, but various problems
are discussed from different points of
views. namely, morphology. anatomy,
taxonomy, terminology, phylogeny. onto-
geny, ecology, ichnology. speleology, bio-
stratigraphy. palaeogecography. palaeocli-
matology, biometry. fossilization. applied

palacontolegy and so forth. One of
them is dealt with ancient documents
of the so-called dragon’s skeleton. Most
fossils were collected from Japan or
eastern Asia. but some papers concern
various fossils from the Philippines,
Viet-Nam, Thailand, Timor, Java. Nico-
bar, the Americas and other continents.
| appreciate a few papers which have
been contributed by foreign members.
Here 1 have tried to orientate the
society in the spheres of palaeontology
and also of natural history of Japan and
to summarize the past activities of this
society, because the histery and the
present status are two important basis
for the future planning. Through the
most difficult time the socicty has
made slow but steady advancements.
It is still only 25 vears old. and its
future improvement depends principally

on the efforts and cooperation of its
members.

Finally, as an executive councillor
since the day of its foundation, 1 am
very happy to have had the honour to
present this address on this memorial
occasion and thank vou all.

T. Kosavasni, President
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The rapid development of Palacontological
research in Japan and the cxcellent achicve-
ments of Japanesc Palacontologists are re-
cognized in all countrics as contributions of
world-wide importance. It is therefore a
pleasure to participate in the celebration of
the 25th anniversary of the PALAEONTO-
LOGICAL SOCIETY OF JAPAN. On behalf
of the INTERNATIONAL PALAEONTO-
LOGICAL UNION I welcome this opportunity
to secnd our congratulations and cxpression
of our most cordial wishes for the growth
and prosperity of your Socicly. I am con-
fident that yvou will contributc much during
the ycars to come to the advancement of
palaeontology and related sciences. and that
Japanese palaeontological research will con-
tinue to be of great importance not only to
Japan but to the entire scientific world.

Nov. 23, 1960

Christian PouLsex, President
International Palacontological Union
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