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Introduction.

Cainozoic formations are exposed along the Mabeti® valley near the
town of Itinohe” and Hukuoka,” Ninohe-gori, Iwate prefecture, and the
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town of Sannohe,” Sannohe-gbri,
Aomori prefecture. - These regions
are regarded as the most interesting
in Northeast Japan from the geolo-
gical point of view. Since 1911,
when Prof. Shintaro Nakamura
first published his well surveyed
geologic map, “ Ninohe” sheet, on
a scale of 1/200,000”, and reported
many fossil localities in this region,
our stratigraphic knowledges of
this region have been increased by
only one paper, an important one,
in which the stratigraphy of this
districts was treated by Prof. H.
Yabe and S. Shimizu.”

According to Prof. S. Nakamura, the Cainozoic formations in this
district consist of beds belonging to all Cainozoic ages from Pleistocene
to Miocene. The lower part contains many fossil plants, and the upper
many fossil mollusca, molluscoidea, shark’s teeth (Ozyrhina hastalis
Agassiz, Carcharodon megalodon (Charlesworth)) and Echinarachnius.
He also reported the following fossil plants from the Hiranuka” basin,
16 km. south of the town of Itinohe; Liquidambar formosana Hance,
Sequoia langsdorfii (Brongniart), etc. all of which are common in the
Japanese Miocene.

S. Shimizu, in studying the stratigraphy of this district found many
important fossils, such as Vicarya wvernuilli d’Archiac, Desmostylus
japonicus Yoshiwara et Iwasaki from his Yuda® group in this district,
after which the stratigraphic importance- of the district increased con-
siderably. But to the writer’s regret, S. Shimizu’s manuscript was
never published, and the writer came to know of his opinions only
through Prof. H. Yabe’s paper in the Proceedings of the Second Pan-
Pacific Science Congress, in which Dr. S. Shimizu’s views were given
in detail.

Index Map.
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The writer” has made clear the existence of three majbr cycles of
sedimentation in the Neogene of Northeast Japan. Although S. Shimizu’s
views of the stratigraphic succession of Tertiary in this district conflict
with the evidences of these three cycles in Northeast Japan, does the
succession of strata conflict with these three cycles ? The first task of
the writer in this study is a re-survey of this discordant stratigraphic
succession. ‘

Dr. H. Matsumoto,”” who studied the Desmostylus japonicus Yo-
shiwara et Iwasaki, the Miocene fossil mammal found in Japan, reported
two localities for it in this Ninohe region, Yuda and Sikonai.™® The
latter locality is in the Kadonosawa™ group of Shimizu, which is the
upper group of the Yuda. Accordingly H. Matsumoto believed  in the
existence of two horizons of Desmostylus japonicus Yoshiwara et
Iwasaki in this district. But this Desmostylus species were generally
collected from one and the same horizon.

Are there horizones of Desmostylus japonicus Yoshiwara et Iwasaki
in this district ? To answer this question is the second task of this paper.

Studies of the structure of the Neogene beds in the western half of
Northeast Japan have greatly progressed, thanks to the development of
oil there, while our stratigraphic knowledge of the Neogene in the
eastern half is still inadequate, although the geologic structure is more
or less simple. But to compare the geologic structures and to correlate
them are the first requisites. The third part of this paper deals with
the correlation of strata in this district.

It was long unknown what structural characteristics are exposed in
the Japanese Tertiary strata. The writer wishes to compare the struc-
tural characteristics of the Japanese Neogene. The first difficulty met
with by the writer in comparing the geologic structures was our insu-
fficient knowledge of the correlation of the Tertiary strata, which meant
that he should study the Neogene stratigraphy of Japan. He™ began
by studying the Neogene of Southwest Japan, and compared the struc-
tural geologic characteristics of the Neogene in Southwest Japan with

9) Y. Oruka, “Cycle of Sedimentation in the Japanese Neogene,” Geogr. Rev., Japan,
8 (1932), 905-932, (in Japanese).

10) H. MATtsumoro, “ Mammalian Horizons of the Japanese Tertiary ", revised, Proc.
2nd Pan-Pacific Science Congress, Australia, (1923).
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13) Y. Otura, “ Early Pliocene Crustal Movement in the Outer Zone of Southwest
Japan and in Naumann’s Fossa Magna,” Bull. Earthq. Res. Inst., 9 (1931), 340-352.
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that of the Fossa Magna. His conclusion is that in the Outer Zone of
Southwest Japan, the lower Pliocene or Pliocene strata are usually
monoclinal with low angles either to the southwest or to the south,
with the exception of a few small displacements, while contemporaneous
deposits in the Fossa Magna form a complex anticlinorium, each peri-
cline with a trend parallel to that of the Fossa Magna. What kind of
structure characterizes the Neogene in the western half of Northeast
Japan and the eastern ? The tectonic discussion of this district forms
the fourth task of this paper.

The writer wishes to express here his grateful thanks to Prof. M.
Ishimoto, the Director of the Earthquake Research Institute, for his kind
permission to engage in these studies, and to Prof. H. Yabe, the Director
of the Institute of Geology and Palaeontology, Téhoku Imperial Univer-
sity, for his invaluable suggestions and for kind permission to make
use of unpublished geologic maps in the Institute, and to Mr. Kotora
Hatai for his kind assistance in both field and indoor work, and to
Mr. T. Kuroda for his courtesies, suggestions and criticisms upon the
writer’s determination of fossil mollusca.

Stratigraphic succession as schemed by Dr. S. Shimizu.

In 1921, Prof. H. Yabe mentioned the following stratigraphic
succession of the Tertiary strata as worked out by S. Shimizu under
the title “ Recent Stratigraphical and Palaeontological Studies of the
Japanese Tertiary.”

The Takamori!® group.

The Suenomatsuyamal® (or Suenomatuyama) group.
The Kadonosawa group.

The Yuda group.

The Nisatail” group.

The Yotsuyaku'® (or Yotuyaku) group.

[l L AR~

1. The Yotuyaku group, 224 meters thick and covering the bedrock series
(Palaeozoic rocks) in clino-unconformity ; it comprises in ascending order.

a. Basal conglomerate and tuffaceous sandstone, in which are intercalated
thin coal seams.

b. Black soft shale, with some marine shells (Ostrea etc.).

c¢. Lower agglomerate,

d. Tuffaceous sandstone, shale, and conglomerate in alternation, containing

14y H. YasE, op. cit., (1921).
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abundant impressions of leaves. Endo found such plant fossils as Liguidambar
Jormosana Hance, Fagus ferruginea Ait. and Oregdaphne cfr. osalinensis Berry.

e. Middle agglomerate.

f. Tuffaceous sandstone and sha.le in alternatlon

2. The Nisatai group, !0m. thick, which consists of

a. Conglomerate (Ostrea bed), gradlng in places to coarse sandstone, in as-
sociation with shell limestone.

b. Sandstone. ,

Many marine shells are found in this group, of which a gigantic species of
Ostrea is most attractive. This group is beheved by Shimizu to rest upon the
former with slight unconformity.

3. The Yuda group, 110m. thick.

a. Brownish gray sandy shale, in which are mtercalated thin zones of
rather incoherent sandstone.

- b. Light gray to yellowish shale with thin bands of rather incoherent
sandstone, and numerous marl nodules; very fossiliferous. 1~ icarye cfr. callosa
Jenkins (=Vicarya vernuilii d’Archaic®) Desmostylus sp. being two prominent
fossils from it.

c. Tuffaceous sandstone with intercalated thin shale layers.

Shimizu states that the Yuda group overlies the Nisatai and the Yotuyaku
unconformably. The two fossils named above, indicate the contemporaneity of
this group with Desmostylus beds of Hokkaido and Mino and the Vicarya beds
of Hokkaid6, Hitachi, and Mino.

4. The Kadonosawa group, 280m. thick.

a. Tuffaceous sandy shale.

b. Tuffaceous sandstone with intervenning layers of shale; Tellina bed.

Shimizu believes that this gronp is para-unconformable with the older. divi-
sions.

A rather conspicuous unconformity.

5. The Suenomatsuyama group, 175m. thick.
a. Conglomerate, grading in places to beach sand; very rich in fossils,
especially several species of Pecten which are abundant.

6. The Takamori group, 130m. thick.

a. Conglomerate;

b Sandstone (Echinarachnius Bed). Besides Echinarachnius, many mollus-
can shells and shark’s teeth are found. Mr. Y. Ishiwara?» distinguished three
species of shark’s teeth, namely, Ozyrhina hastalis Ag., Carcharodon megalodon
(Charlesworth), and Carcharinus commersoni Blainville.

The Suenomatsuyama and Takamori groups are probably contemporaneous

19) TRecently Prof. J. Makiyama* noted the occurrence of Viearya wvernuilii
d’Archiac, but T. Takeyama** does not mention this locality in his paper on Japanese
Vicarya. *J. Marivama, “Neogene” Iwanami Koza (1933), (in Japanese). *T. TARE-
YAMA; “Notes on the genus Vicarya, with Description of Two Japanese Forms,” Jap.
Jour. Geol., Geogr., 10 (1933), 129-144.

20) Y. IsmiwARA, “On Some Fossil Shark-Teeth from the Neogene of Japan” Sci
Rep., Tohoku Imp. Unir., [ii], 5 (1921), 61-74.
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with a part of the Tokiwa series of the Provinces of Iwaki®) and Hitachi (or
Hitati).

‘ Prior to the publication of the foregoing Dr. H. Matsumoto™ re-
ported the occurrence of Desmostylus from the Kadonosawa group and
pointed out the existence of two horizons of Desmostylus japonicus
-Yoshiwara et Iwasaki in this district®. There are however no partl-
cular descriptions of these two fossil localities.
E The writer regrets that, owing to pressure of survey work, he was
‘ not able to collect these important fossils from these localitiés.

| Geomorphology.

‘The district now to be deéc_ribed is situated in the north corner of
Iwate prefecture, along the Mabeti river bordering the northwest margin
of the Kitakami® mountainland, which estuary discharges into the
Pacific at the city of Hatinohe™, Aomori prefecture.

The height of the Kitakami mountainland gradually lessens towards
the west of the Mabeti with ‘ Piedmont-treppe” like topography (Fig.
3). The western region of the Mabeti is a low flat-topped mountainland
‘about 500~.300 m. above sea-level. The Neogene Tertiary, which forms
these flat-topped surfaces, is exposed in a small area east of the Mabeti
but more widely on the west, where it rests unconformably on compli-
cated structures of Palaeozoic formation that compose the north part of
the Kitakami mountainland. '

The Mabeti, the Appi,” and other tributaries drain and dissect the
western region, which was once a relatively low relief surface and was
partly covered with Quaternary volcanic detritus. Along these dissected
valleys, two kind of terraces, upper and lower, are seen, with a narrow
Alluvial flood plain developed between them. In general, the rivers
are still deepening their floors between these two kinds of terraces,
while an Alluvial flood plain is being developed in the valley bottom

a. The Hukuoka pumice beds.

The upper one of these two terraces consists of thick pumiceous
beds below which thin gravel beds sometimes lie on the bed rocks. The
writer wishes to call thesé pu_mice beds the Hukuoka pumice beds, for

21) B Wik

22) H. Marsumoro, “ A Contnbutmn to the Morphology, Palaeoblology and Sy%te-
matic of Desmostylus,” Sci.. Rep., Tohoku Imp. Univ., [ii], 3 (1918).

23) . H. MatsumoTo, op. cit. (1923).
24) Juk.  25) AF. 26) 4k
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good exposures of them are seen on the térrace at the back of Hukuoka
town. The pumice is basic andesite or augite andesite pumice. The
size of the pumice is .generally large, about 10 cm. or more in diameter.

These pumice beds are exposed along the Mabeti, the Appi, and
the Zytmonzi™ valleys, but no traces of them are secen in the eastern
tributaries of the Mabeti. The writer observed the Hukuoka pumice
beds at Zyonbuzi'® village, 16 km. west of the town of Itinohe.

Judging from the distribution of these Hukuoka pumice beds, the
writer believes that this pumice was ejected from the volecano, that is
situated in the western region, and which filled those valleys that were
dissected by the ancesters of these rivers.

Since then these pumice-filled valleys were re-excavated by the
streams and river floors were formed at the level of the lower terraces.

Even now, the rivers are still deepening their floor to fair depths,
leaving the lower terraces above the present river floors in the form of
patches along the river Mabeti.

Distribution of the Hukuoka pumice beds.

Along the Mabeti: Hukuoka pumice beds are seen on the terraces
west of the village of Kintaiti,” 25 m. above the lower terrace, on which
the main street of the village is situated. These western terraces consist
of Hukuoka pumice beds resting with unconformity on Tertiary bed
rock. The pumice beds are well exposed at the mouth of the Numa-
kubo®™ valley along the stream which has cut the terrace surface.

On the cut wall between Kamayasiki® and Mainosawa®™ in the
south spur of the mouth of Zytmonzi valley, the pumice beds are
exposed in cross bedded stratification.

The terraces 120m. above sea-level and west of Kamimainosawa®™
village, are also composed of pumice beds. Two stepped terraces behind
the town of Hukuoka consist of Hukuoka pumice beds (Fig. 4). The
‘upper of these two is 150 m. above sea-level, while the lower is about
180 m. Judging from its height the latter terrace may be contem-
poraneous with the terraces at Mainosawa and Kintaiti.

In Ttukamati® and Muramatu,” south of Hukuoka town, pumice
beds are also well exposed. The walls of Hukuoka castle, now in ruins,
at Itukamati, are of the same material as these pumice beds. The
height of the terrace surface is about 130m. It may be contemporaneous
with the lower pumice terrace near Hukuoka town.

27) T3F. 28) B 29) &H—. 30) BAR. 31) ZEH.
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Similar pumice beds and terraces exist at Uesato, Isikiridokoro-
mura®. Near Torigo,” Nakano,” and Noduki,® similar pumice beds

occupy wide areas, the terraces being about 180 m, above sea-level.
Hukuoka pumice beds in '

Zydmonzi Va,lle_y

" Fig. 1.

From Yagisawa,” west of Mabeti, to Hinokuti,"” pumice beds are
found near the termination of the mountain spur, both sides of which
are deeply dissected by streams.

The small hill, southwest of Itinohe railway station, consists of
Hukuoka pumice beds. Near Koida,” north of the town of Itinohe,
crossbedded Hukuoka pumice beds, resting on the bed rocks, crop out
on the walls of cuts along the new road from Itinohe to Narayama village.

The gently sloping terrace at the back of Nidatori®’ village along
the Appi consists of these Hukuoka pumice beds.

A terrace consisting of these pumice beds is developed, 250~230 m.
above sea-level, northwest of Zyonbuzi village, which is 20 km. west of
the town of Itinohe, along the upper course of the Appi. This occur-
rence of Hukuoka pumice beds along the upper course of the Appi
suggests that the pumice was wafted down from the upper course of
the Appi.

On the valley floor of the Zytimonzi, the pumice beds and the
terraces they have formed are well preserved. The terraces, 180~200m.
above sea-level at Kamitome®™ Kodaira,”™ Tanaka,”” Kadomatu,” Simo-

36) YR EE.  37) Rk 38) hE. 39) BH. 40) Ak 41) W o
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tomai® consist. of Hukuoka pumice. Though the writer did"not survey

the upper course of the Zytimonzi valley, it seems certain that the
pumice was wafted down from the upper course of the Zytmonzi valley
as in the case of the Appi. Fig. 1. shows the distribution of the pumice
beds along the Zytmonzi valley.

b. Gravels on the ridge of the mountain west of Hukuoka.

The ridge of the mountain (about 400 m. above sea-level) west of
the Kitahukuoka railways station is a low relief surface covered with
thin voleanic ashy soils resting on Tertiary bed-rock. This low relief
surface continues southward to a height of about 400m. above sea-level,
while to the north it gradually becomes lower. Along the road from
Okuyama,” Isikiridokoro-village, to Nidatori through Okubo,™ thin beds
of rounded pebbles are exposed on this low relief surface.. Since of the
rounded pebbles are Palaeozoic rocks. e.g. quartzite, graywacke sandstone,
etc., the writer believes that these low reliefs of the ridge of the moun-
tains may be remnants of the old erosion surface which was continuous
with one another to the Paleozoic region to the east of this district.
The western part of these low relief surfaces is covered with Quaternary
volcanic material. These low relief surfaces then may antedate the
formation of the Quaternary volcano of the western region. It is
scarcely necessary to say that the formation of the low relief surface
antedates the Hukuoka pumice beds. Judging from character of the
gravels, the rivers that flowed over these low relief surfaces would have
drained the Palaeozoic region (which probably was the Kitakami moun-
tainland). The writer calls this low relief surface, the Ninohe surface.

c. Oritume-dake.”

As will be described later, Oritume-dake is a flat-topped mountain
about 852m. above sea-level, and consists of Palacozoic formation. It
stands isolated and is about 400 m. above the Ninohe surface. The flat-
topped surface is bounded on the north by the steep slope of Takaba,®
Tukinokidaira,” and Ezonomori,” east of Nisatai® village (Fig. 6), on
the south by the saddle of Kotoge (pass)™, on the east by a steep
fault-scarp like meridional slope, and on the west by the stepped slopes,
and on the west by the stepped slopes rising from the Ninohe surface.

On account of the flatness of this mountain top and its steep boun-
daries, the writer first took the Oritume-dake to be a horst, or monad-

49) Tk, 50) sl 51 7‘(9\.1%." 52) HRNE.  53) W 54) HIAZ.
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nock, but after his geologic survey, he is convinced that it may be a
sort of monadnock that resisted erosion through the hardness of its rocks.

The writer shares R. Tayama’s® opinion that the steep eastern wall
of Oritume-dake originated from a fault, but no ev1dence of any one-
cycled fault scarp was found.

General stratlgraphlc suceession.

The general stratigraphic successsmn, accordmg to the writer, of
the district under discussion is as follows (Table I): '
‘ Table T.

Alluvial deposits.

Lower terrace deposits.

Hukuoka pumice deposits.

Gravel beds on the Ninohe surface.

Mainosawa sands.

. (Nagamine®® tuff sands.) Pecten beds.
Suenomatuyama series. Kamimainosawa®® scoriaceous
~sands. :
Itukamati muddy sands. Volsella bed.
Anausi®) sands.
Upper Kado- | Kadonosawa beds. Patinopecten beds
Kadonosawa | DOSawa peries. | Sikonai alternation beds. Macoma bed’
series. Lower Kado. | Tate scaly crushed black .
s muds. v
nOSaWa Peries. | m.1o62) Ogtreq beds. Ostrea gravitestw. beds.
Upper plant beds. Liquidamber beds.

Upper agglomerate.
Tuffaceous sandstone beds.

Yotuyaku series. Lower agglomerate. Crepidula  jimboana
Koiwai®: shell beds. Yok. beds
» Lower plant beds. Sequoia beds.

Nisatai liparite.

Torigoe gabbro (and Sigetani®? granite.)

Palaeozoic formation.

I. The Suenomatuyama series.

The Suenomatuyama series in this paper contain 8. Shimizu’s
Suenomatuyama group and the Takamori group.

This series consist mainly of coarse grained sands (sometimes
crossbedded), muddy sand, and scoriaceous sand. Its colour varies from
bluish grey to dark brown. The type locality of this series is the
Patinopecten bearing crossbedded sand that is exposed on the Namiuti

58) R Tayama, (1930).  50) Hdf  60) Lk /. 61 Re.  62) fi
63) ML 64) A |
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pass (or the Suenomatuyama pass) (Fig. 5). But besides this type loca-
lity, the Suenomatuyama series are well exposed along the river wall
of the Mabeti and Siratori from the northern part of Hukuoka town to
Anausi village in the Siratori® valley.

The stratigraphic succession of the Suenomatuyama series listed
above is based on exposures in the latter locality.

Detailed descriptions of the Suenomatuyama series.

Between Mainosawa and Anausi.

(@) Mainosawa sands: The dark greyish sand beds exposed near
the mouth of the Zytimonzi valley dip about 5°-10° southwestward.
But following this exposure to the south along the Mabeti valley, the
angles of dip of the sand beds gradually decrease, while the direction
of the dip changes to the north, forming a syclinal structure.

On account of the northward dip, the lower beds from here gradually
begin to appear toward the upper course. Below the Mainosawa sand
beds, which the writer calls the dark greyish sand beds as mentioned
above, the brachiopoda bearing coarse-grained sands are exposed under
the bridge between Kamimainosawa and Nagamine village.  These
coarse-grained sands beds consist of scoriaceous breccia, tuffaceous
fragments, and coarse grained sand derived from other material.

The fossil mollusca collected from these coarse-grained sand beds
are (Loc. 34 in Fig. 2).

Chlamys hastatus aff. ingeniosa Yokoyama

Chlamys kotorana Otuka.

Chlamys sp.

Pallium swiftii etchegoini (Anderson).

Patinopecten tokyoensis kimurai (Yokoyama).

Venericardia ferruginosa (Adams et Reeve).

Spisula sp.

Panope japonice A. Adams.

Hemithyris posittaceae woodwardi Adams.

Terebratalia sp. 1.

Copotothyris grayi aomoriensis Hayasaka.

Magellania lenticularis innaiensis Hayasaka.

Magellunia sp. ' "
Laqueus rubellus Sowerby.

65) A B
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Balanus sp.

Similar coarse-grained sand beds are exposed at the western foot
of mount Takamori, east of Nagamine village. Here is the type locality
of S. Shimizu’s Takamori group. '

The writer calls these fossiliferous sand beds the ‘‘ Nagamine
Sands”’
~ Fossils from Nagamine Sands were collected from the north wall
of a small valley to the east behind Nagamine village and from the
east wall on the road from Nagamine to Takamori. The following
fossils were collected from Loc. 38. in Fig. 2.

Pallium swiftii etchegoini (Anderson).
Patinopecten tokyoensis kimurai (Yokoyama).
Epitonium (Boreoscala) nagaminensis Otuka.
Coptothyris grayt aomoriensis Hayasaka.
Magellania lenticularis innaiensis Hayasaka.
Near the town of Hukuoka, the Nagamine Sands are underlain by

,black andestic breccia bearing tuffaceous sand beds, called by the

writer the Kamimainosawa beds.

(b)) The Kamimainosawa beds are bare of fossils. These beds are
exposed along tne Mabeti from the mouth of a small stream at Kami-
mainosawa to the junction of the Siratori valley and the Mabeti at the
town of Hukuoka. The lower part of these beds intercalate with scoria-
rich subconsolidated tuff breccia beds. Back of Okuyama, at Isikiridokoro-
mura the materials forming these breccia beds gradually increase in
size, and change into agglomerates.

(¢) The Itukamati Muddy Sand: The Kamimanoisawa beds are
underlain the muddy sands as exposed under the bridge between
Hukuoka town and Itukamati, at the mouth of Siratori valley. The
writer calls these underlying beds Itukamati Muddy Sands. These
beds consist of unstratified greyish muddy sand, the upper part of
which is barren of fossils but contains sand pipe nodules.

The middle part of these muddy sand beds is rich in Volsclla
barbata (Linné). The lower part of the Itukamati Muddy Sands is under-
lain by fossiliferous Anausi Sands.

(d) The Anausi Sands exposed at the junction of the Siratori
valley and the Anausi valley bear many fossil mollusca. Following
exposures of these sand beds along the Siratori valley, the underlying
Kadonosawa series appear on the valley floor with almost parallel
unconformity.
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This unconformity between the basal part of the Suenomatuyama
series and Kadonosawa series is well exposed on the southern wall of
the Siratori valley, near Kadonosawa.

The fossils collected from the Anausi sands, beside a whale rib
collected from the valley floor near Anausi (Loc. 36 in Fig. 2), dre

Volsella barbata (Linné).
- Patinopecten tokyoensis kimurat (Yokoyama). -
Patinopecten healey yamasakii (Yokoyama).
Pallium swiftii etchegoini (Anderson).
Panope japonica A. Adams
Clementia 2 sp.. ‘
Dosinia ? sp.
Chrysodomus modestus’ Kuroda
Hemithyris p.szttaceae woodwmdz Adams
Linthia sp. 1.

As already mentioned, the stra,tlgraphlc succession of the Sueno-
matuyama. series is very variable in its rock facies. The lateral changes
of the rock facies are also variable. Consequently, the stratigraphic
succession established along the Mabeti river and the Siratori valley as
listed above is not directly applicable to the other localities of the
Suenomatuyama series. But the stratigraphic succsssion of the Sueno-
matuyama series listed above is based on exposures more complete than
in any other locality.

Near Isikiridokoro.

Following the exposures of the Suenomatuyama series along the
Mabeti river from the mouth of the Siratori valley southward, a succession
of strata is exposed similar to that seen in the Siratori valley; (loc. 16
in Fig. 2) so is the Volsella barbata (Linné) bed of the Itukamati
Muddy Sands, as already noted. But these muddy sands are directly
underlain by Kadonosawa series without any Anausi sand.

Distribution of the Mainosawa Sand beds in other localities.

Gentle synclinal Mainosawa sand beds near Mainosawa are exposed
in the Zytmonzi valley, and are cut by the ZyGmonzi-Yuda fault line,
which will be described later.  Very loose sands exposed near a mill
at the mouth'of the Zytmonzi valley, containing Patinopecten tokyoensis
kimurai (Yokoyama) and other mollusca, are the same beds as the
‘Mainosawa Sands. '

Distribution of the Nagamine sand beds.
These beds, which contain many fossil Brachiopoda and Pectininae,




- Numakubo valley.
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and which crop out under the bridge between Mainosawa and Nagamine,
are also exposed at Kamayasiki in the Zylmonzi valley and in the

Fossil localities of this beds are locs. 31, 32, 38 & 42 in Fig. 2.

The fossils collected from the localities are listed in Table II.

In the Numakubo valley, near Kintaiti, fossiliferous coarse grained
sand beds overlie the muddy beds of the Kadonosawsa series with slight
unconformity. These beds are exposed in the valley for some distances.
But the sand grains of these beds increase in size. The calcareous beds
consisting of Balanus shells overlie these sand beds almost with
conformity.

These beds strikes N. 10° E., and dip westward 10°.

Calcareous beds similar to the foregoing are observed southeast of
Nisatai village, in a valley floor situated east of a point 424 m. north
of Oritume-dake, and also in the valley wall of Toyama®™ of the first
named locality in Numakubo valley. Of these Balanus limestones, those
of Numakubo and Toyama are supposed to be contemporaneous, while
the other two localities are older than the two just mentioned.

The Balanus limestone in the valley of Toyama is exposed back
of the mill in the eastern part of Toyama village. No southern con-
tinuation of this limestone bed is found in the Zytimonzi valley.

The Brachiopoda and Pectininae bearing sand beds mentioned
contain the following fossils :

Pallium swiftii etchegoini (Anderson).
Pallium swiftii nutteri (Arnold).
Patinopecten tokyoensis kimurai (Yokoyama).
Patinopecten healey yamasakii (Yokoyama).
Hemithyris psittaceae woodwards Adams.
Coptothyris grayi aomoriensis Hayasaka.

Judging from these species, these sand beds may be contemporaneous
with the Anausi beds or the Nagamine sands of the Suenomatuyama
series. But a stratigraphic difference between these beds and the Sand
beds is observable. If these beds are contemporaneous with the Anausi,
the sands should then be overlain by the muddy sand that tops the
Anausi sand, but such muddy sands are absent above these sand beds,
and if the beds are of Nagamine sand, the underlying Kamimainosawa
sand is absent. But these stratigraphic differences may be explained

- 66) Shill.
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by overlaps of the beds, or by the activity of the primary ZyQimonzi
fault. The writer believes that these beds may be the Nagamine Sands.
A similar stratigraphic relation is observed near the mouth of Zytimonzi
valley. Following the Zytmonzi valley upstream, in the next eastern
of Kamiyama,”™ Pecten-rich sand are exposed on top of the Kadonosawa
series. Above this sand ride the Mainosawa Sand beds. Then Maino-
sawa Sands in ZyGmonzi valley are overlain by other loose sands in
which are found Patmopecten tokyocnsis murayamar (Yokoyama) and
Panomya simotomensis Otuka.

These Patinopecten bearing Sand beds are overlain by scoriaceous
sandstone beds, exposed along the Zytmonzi valley, west of Zytimonzi,
from which Charcharodon megarodon Charlesworth was collected. These
shark’s teeth beds may be contemporaneous with these of Nagakubo®™®
that were reported by Prof. S. Nakamura and 8. Shimizu.

Patinopecten tokyoensis murayamai (Yokoyama), which was first
described from the Sandy Shale beds of the Akita oil-field, was collec-
ted from these Sand beds with other species of Patinopecten. The
writer failed to obtain this species from any of the other horizons below
these beds.

Distribution of the Kamimainosawa beds.

The Kamimainosawa beds have characteristics in its rock facies
but their distribution are unknown. It is interesting to find that the
Aikawa™ agglomerate beds intercalate with these beds.

The Aikawa agglomerate beds are those agglomerate beds and
two-pyroxene-andesite mass that are exposed along the Mabeti and Appi
near Aikawa, southwest of Hukuoka town. On the northern slope of
Nidatori, Gohentimura, these agglomerate beds, which contain fossil
marine mollusca of the Suenomatuyama series, alternate with tuffaceous
sandstone beds. On the western ridge of the Suenomatuyama pass
(Namiuti"™ pass), similar agglomerate beds are exposed (Fig. 7).

On the west valley wall on the northern slope of the pass, the
Suenomatuyama series rest unconformably on the next older Kadonosawa
series (Fig. 8).

The Itukamati beds are exposed on the top of the pass between
Hukuoka and Ezonomori, east of Hukuoka town. Similar beds form
the mountain top (448 m. high northeast of the town of Itinohe and

67) winli.  68) EAfE.  69) 4&J1]; Green-hornblende-porphyrite associates with
this volecanic mass near Okuyama.  70) JRITIE
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north of Narayama). Volselle barbate (Linné) and Patinopecten
tokyoensis kimurai (Yokoyama) are the common species in his Sueno-
matuyams series.

The beds which rest unconformably upon the Kadonosawa series
and are exposed on the west wall of Siratori valley, near Sikonai and’
Kadonosawa, may be the Itukamati beds. The Anausi sands are not
found here. They are limited to near Anausi, and are not elsewhere
in this region. '

Tne Suenomatuyama series east of Itinohe town.

The ridge running northeast from a point 856 m. east of the town
of Itinohe, consists of sand beds of the Suenomatuyama series capping

Table II. (Fauna of the Suenomatuyama series).

Chlamys hastatus aff. ingeniosa Yokoyama. 0 —|- | —|84—| —|—| —|—|—~——|—
Chlamys kotorana Otuka. — == 3| == —| | =~ —
Chlamys sp. — =~ —| 34 —| —| — —
Pallium swiftii etchegoini (Anderson). 30| 31| 32| 33| 34| —| 36| —| 38| —| 40 —| 42
Pallium swiftii nutters (Arnold). —| 81| —| 83| —| —| —| 87| 38 —| —| —| 42
Patinopecten tokyoensis kimurai (Yokoyama). 30| 31| 82| 33| 34| 35| 36| 37| 38| 39| 40| 41| 42
Patinopecten tokyoensis murayamai (Yokoyama), | —| —| —| —| —| —| —| — —{ 89| —| —| —
Patinopecten healey yamasakii (Yokoyama). —| —| 32 83| —| —| 36 ——{ —
Volsella barbata (Linné). —| ~|— ——| 85/ 36| —| —| —| —| —| —
Venericardia ferruginosa (Adams et Reeve). — == === —| =3 — | —

Dosinia sp. - —| —| —| —| —] 86 -
Spisula ? sp. ~| | —| —[ 84 —| —| — —| 89| —| —| —
Panope japonica A. Adams. — = — —| 84| —| 36| —| —| —| —| —| —
Panomya simotomensis Otuka — == = = =~ =] =] 89 —| —| —
Ademaea sp. 1. | = = =] —| —| 87 =] —| —| —| —
Turritella fortilirata kadonosawaensis Otuka. — === === ?|—| ——
Epitonium (Boreoscala) nagaminensis Otuka. . |— —| —{—|—|——| 188 —|—|——
Chrysodomus modestus Kuroda. — —| —=| =] —| —| 86| 87| —| —| —| —| —
Fulgoraria (Fulgoria) rupestris (Gmelin). Bt -

Hemithyris psittaceae woodwardi Adams. 30| 31| — —| 34| — —| —{ —| —| —| —| -
Terebratalia ? sp. 1. — | —{—| 34 -
Coptothyris grayi aomoriensis Hayasaka. —~| 81} —| —| 84] —| 36| —| 88| —| 40| —| —
Magellania lenticularis innaiensis Hayasaka, —| =] —| —| 34} —
Laqueus rubellus Sowerby. | | = —| 84| —| —| —| = —| —| —| —
Linthia sp. | = =] —{ —| 86| —| — —| —| —| —
Echinarachnius sp. —| = = —] =~ —|—| 88| —| —=| ~| —
Whale's rib. — —| —| —| —| —| 36 —| —| —| —| —| —

(Numerals show the number of locality in Fig. 2.)
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the Kadonosawa series. Many fossil remains were collected from loc.
30 in Eig. 2. |

From fragments of Balanus, Patinopecten tokyoensis kimurad
(Yokoyama), Pallium swiftii etchegoini (Anderson), Chlamys ingeniosa
Yokoyama, Hemithyris psittaceae woodwardi Adams, the writer concludes

that these sand beds may be contemporaneous with the Suenomatuyama
series.

. The Suenomatuyama series near Nidatori. ,
The Suenomatuyama series are exposed near Nidatori, but no fossils
were collected there.

The stratigraphy considered from the fossils collected from
' the Suenomatuyama series.

The fossils collected from the Suenomatuyama series are as follows
(Table II):

Comparing the fossils collected from the Suenomatuyama series as
in the foregoing table, with those fromn other localities in Japan, it is
found that nearly all the species have been reported from the lower
Pliocene beds of Japan. The writer therefore believes that the Sueno-
matuyama series may be contemporaneous with the basal part of so-

called Sandy Shale beds or the Alternation of Sand and Shale in the
oil-field of Northeast Japan, namely, Chitani’s™ Yuri series. The Sandy
Shale beds and the Alternation of Sand and Shale are supposed by
Japanese geologists to be lower Pliocene and, sometimes, upper Miocene.
The Ogawa beds of Middle Sinano™ may also be contemporaneous with
the Suenomatuyama series. They are correlated with the Etchegoin
and San Pablo formations of California.”” Some fossil shells from the
lower part of the Zyoban coal-bearing beds™ are also identical with the
Suenomatuyama series. The age of the Suenomatuyama series may

71) Y. Cuirani, “On Geology of Oilfield in North Akita, Jour. Geol. Soc., Tokyo, 37
(1930), 732-739, (in Japanese).

M. Yorovama, ¢ Fossil Mollusca from the Oil-Fields of Akita,” Jour. Fac. Sci., Imp.
Univ., Tokyo, 1, (1926), 377.

72) F. Homma, “Geology of Middle Part of Sinano,” (1931), (in Japanese).

M. Yorovama, “Tertiary Mollusca from Shinano and Echigo,” Jour. Fac. Sci., Imp.
Univ-, Tokyo, 1 (1925), 1-28.

T. KURODA, “ Geology of Middle Part of Sinano,” of Homma, (1931), (in Japanese).

78) J. Magivama, Tikyd, 8 (1927), 181-188, (in Japanese).

74) M. Yorovama, Jour. Coll. Sci., Tokyo Imp. Univ., 45 (1925).
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then be lower Pliocene or upper Miocene.
II. The Kadonosawa series.

The Kadonosawa series is a widely exposed formation overlain by
the Suenomatuyama series with unconformity. The name comes from
Kadonosawa, 2 km. east of Hukuoka town. . Tuffaceous muddy sandstone
or sandy mud formation, exposed of the floor of Siratori .valley, near
Kadonosaws, is the type. The Kadonosawa series consist of fossiliferous
tuffaceous sandy mud and dark mud, which are tinged a bluish grey
or bluish white, and are sometimes conglomerate at its base. The
succession of strata forming the Kadonosawa series is well exposed along
the wall of the Siratori valley between Anausi and Sakamoto,”™

(@) The Kadonosawa beds: The upper part of this series is the
massive fine-grained muddy sand directly overlain by the -Suenomatu-
yama series. These the writer calls the Kadonosawa beds.

() The Sikonai beds: The next underlying beds are alternation
of sand and mud, called the Sikonai sand beds.

(c) The Tate beds: The Sikonai sand beds are underlain by the
Tate crushed scaly black mud beds, below which I1e the Tate Ostrea
beds.

The writer divides this series into two, the upper and the lower.
The upper part of this series consists of the Kadonosawa beds and the
Sikonai alternation, while the lower consists of the Tate crushed scaly
mud beds and the Tate Ostrea beds, in which Ostres gravitesta Yoko-
yama is common. These Ostrea beds are the base of the Kadonosawa
series. The Yotuyaku series (continental deposits) det;elop below these
beds. This stratigraphic relation holds in every exposure of these
Ostrea beds of the Kadonosawa series. - The writer therefore concludes
that the Tate Ostrea beds near Sakamoto in the Siratori valley are types
of the basal facies of the Kadonosawa series.

Detailed description of the Kadonosawa series.
(a) The Kadonosawa beds.
These beds are exposed below the Suenomatuyama series in the
Siratori valley, near Sikonai and Kadonosawa. The upper part. of
these beds consist of muddy sand, and are rich in Patinopecten tokyoensis

75) k.
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kimurai (Yokoyama). The beds strike in a N-S direction, with g
slightly westward dip. Loc. 22 in Fig. 2 is the fossil locality of these
sand beds, from which the fossil mollusca collected were

Nuculana nidatoriensis Otuka.

Yoldia thraciaeformis Storer.

Yoldia intermedia kadonosawaensis Otuka.

Arca amicula Yokoyama.

Ostrea gigas Thunberg.

Patinopecten tokyoensis kimurai (Yokoyama).

Cardium sp.

Macoma optiva (Yokoyama).

Cultellus izumoensis Yokoyama.

Mactra sp.

Calyptrea sp. 1.

Cylichna sp.

The lower part of these beds intercalate with thin pumice bearing
beds alternation with sandy mud beds. The following fossils were
collected from these beds at locality 21 in Fig. 2. Macoma tokyoensis
Makiyama and Macoma optiva (Yokoyama) are common species in these
beds, which may be the Tellina beds of S. Shimizu.

Yoldia thraciaeformis Storer.

Yoldia intermedia kadonosawaensis Otuka.
Yoldia sagittaria Yokoyama.

Arca amicula Yokoyama. :
‘Patinopecten tokyoensis kimurai (Yokoyama).
Venericardia ferruginea (Adams).

Clementia subdiaphana Carpenter.

Macoma optiva (Yokoyama).

Macoma tokyoensis Makiyama.

Cultellus izumoensis Yokoyama.

Turritella fortilirata kadonosawaensis Otuka.
Crepidula sp.

Polinices fissurata (Kuroda).

Sinum yabei Otuka.

It will be seen from the foregoing that the pelagic species, e. g,
Yoldia are numerous in  these beds. This alternation is exposed in
the Tunagi valley northeast of Kadonosawa.

Owing to the direction of the Siratori valley between Sikonai and
Kagitori being parallel to the strike of the Kadonosawa series, the
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stratification of this series exposed on this valley wall seems to be
almost horizontal. = The unconformity between the Suenomatuyama
series and the Kadonosawa series is exposed on the same valley wall. .

(b) Sikonai alternation beds.

'These beds are alternations of tuffaceous mud and sand beds,
developed near the junction of the Numanotai® and the Siratori valley.
The upper part of this alternation contains Yoldia, Patinopecten, Macoma,
and Venericardia, while its lower part has rarely any fossils. These
beds are exposed also in the Tunagi valley, and in the Oosnmzu Valley,
northeast of Yuda village.

(c) The Tate crushed scaly black mud overlain by the Sikonai
alternation are dark greyish, very fine crushed scaly mud, and rarely
contain fossils. These beds which are always found associated with the
next underlying Tate Ostrea beds, are exposed above the Tate Ostrea
beds at Yuda, Tunagi valley, Narayama valley, etc. The thicknesses of
the beds vary.

The Tate Ostrea beds which are represented by Ostrea gravitesta
Yokoyamsa consist of conglomerate and sands, and are generally con-
solidated with calcareous matter. Below then generally lie irregularly
stratified sand of the Yotuyaku series. The Tate Ostrea beds are exposed
on the floors of the Siratori and Numanotai valleys near Tate.

The Tate Ostrea beds contain many fossils. The upper Kadonosawa
series contain many open sea shells as already mentioned, while those
of the Tate Ostrea beds are estuary, e. g., Ostrea, Batillaria, etc.

The Tate crushed scaly muds and the Tate Ostrea beds consist
of the lower part of the Kadonosawa series as already stated. S.
Shimizu’s Yuda group and the Nisatai group are contemporaneous
deposists with the lower part of the Kadonosawa series. The writer is
convinced that these two groups and the lower part of the Kadonosawa
series should not be superposed one above the other with unconformity
as done by S. Shimizu, but should be arranged in one formation. The
horizon of Desmostylus japonicus Yoshiwara and Iwasaki can then be
also placed on a horizon in this region.

Distribution of the Kadonosawa . series.

Siratori valley.
The strata succession of the Kadonosawa series in the Siratori

76) B’
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valley has been described in a previous paragraph. ,
South of Tate, the Kadonosawa series are exposed on the west wall
of Siratori valley, and the Tate Ostrea beds are exposed on the floor of
every western tributary of the Siratori valley. At the back of the
temple, west of Siratori village, Tate Ostre« beds are exposed. From
the latter locality (loc. 7 in Fig. 2) the following fossils were collected,
Nuculana confusa kongiensis Otuka.
Yoldia sp. 3.
drea amicula Yokoyama.
Area ninohensis Otuka.
Ostrea gigas Thunberg.
Ostrea gravitesta Yokoyama.
Ostrea rosacea ¢ Deshayes.
Chlamys islandicus nisataiensis Otuka.
Lucina (Myrtea) yokoyamai Otuka.
Taras ferruginate (Makiyama).
- Cardium shinjiense Yokoyama.
Cardium sp.
Paphia siratoriensis Otuka.
Macrocallista pacifica (Dillwyn).
Dosinia japonica nomurai Otuka.
Macoma optiva ¢ Yokoyama.
Solen sp.
Aloidis erythrodon nisataiensis Otuka.
Panope japonica A. Adams.
Zirphaea subconstricta (Yokoyama) kotorai Otuka.
Batillaria yamanarit Makiyama.
Batillaria tateiwai Makiyama.
Calyptrea yokoyamai tubura Otuka.
Polinices fissurata (Kuroda).
Polinices (Euspira) meisensis Makiyama.
Sinum yabet Otuka.
Surculites sp.
Suavodrillia makiyamai Otuka.
“ Cantharus” nakamurai Otuka.
Nassarius simizui Otuka.
Nassarius kometubus Otuka.
Cancellaria spengleriana Deshayes.
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Ringicula ninohensis Otuka.
Linthia sp. A

The Kadonosawa series are exposed in the Narayama valley, which
runs eastwardly from Koida, north of the town of Itinohe. :

The Tate Ostrea beds are exposed on the terrace scarp, on the
river side, behind Narayama village (loc. 8 in Fig. 2). The following
species were collected from this locality. The Tate Ostrea beds here
consist of conglomerate and sand, and large blocks of it are -scattered
on the valley floor near Hirahune.

Arca ninohensis Otuka.

Ostrea gravitesta Yokoyama.

Taras ferruginata (Makiyama).

Cardiun shinjiense Yokoyama.

Clementia subdiophana yazawaensis Otuka.
Macoma optiva (Yokoyama). '

Tellina nitidule Dunker.

Panope japonica A. Adams.

Cerithium atukoae Otuka.

Polinices meisensis Makiyama.

A small vertical fault runs through the Narayama valley, the north
side of the fault being upheaved relatively to the opposite side, but the
amount of displacement is only a few meters.

In the upper course of the Narayama valley, conglomerates of the
Yotuyaku series are exposed, but without any Tate Ostrea beds.

The Kadonosawa series are exposed along the pass from Narayama
to Takada,” and Sukohata.™ This series here is almost horizontal,
with strike N. 20° W., and a westwardly dip of 3°-5°.

On the wvalley floor, at the west of Hirahune, cracked platy
Palaezoic quartzite is exposed, overlain directly by yellowish tuffaceous
sand of the Kadonosawa series without any basal conglomerate. The
southern slope of the Suenomatuyama pass is the locality for exposure
of the Kadonosawa series, the basal gravel beds of the Kadonosawa series
being exposed at the mouth of the western valley of this slope.

The town of Itinohe.

Itinohe valley. ‘

The lower part of the hill back of the town of Itinohe consists of
the Yotuyaku series, but the upper part of it consists mainly of the

77) ®H. 78 IUm.
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Kadonosawa series. The thickness of the Kadonosawa seriés here varies
from about 120m. in the west part of this hill to about 50m. in the
southeast.” The geries is overlam by the Suenoma.tuyama séries forming
a cap structure. - G .

Fossils are rare in the Kadonosawa series. here, where the writer
collected some specimens of Patinopecien tolcyoenszs kimuras (Yokoyama)
and Cultellus 1zumoensis (Yokoyama).

Ostrea beds are exposed along both walls of the valley that runs
from the back of Ziz3d6,” north of the town of Itinohe southwestward,
The fossils from here are 111 preserved but a few spe01mens were col-
lected from loc. 10, Fig.

In the Kiredi®® valley, southeast of the town of Itinohe large blocks
containing Ostrea gravitesta Yokoyama were found:

Along the new road through Tyokai® village, in Saih6zi®®, west
of Itinohe railway station, Tate Ostrea beds are exposed underlaln by
the Nisatai liparite mass.

On account of its weathered condition, the geologic structures of
the Ostrea beds here could not be worked out.

The Kadonosawa series near Sodenokota,” west of Saih6zi, rest un-
conformably upon Palacozoic rocks, gabbro, and liparite. The writer
collected Arca amicula Yokoyama from this locality.

Surveying the 438-5m. ridge south of Sarugasawa®, along the road
from the town of Itinohe eastward the Suenomatuyama series gradually
thins out southwest of Sarugasawa, while the next underlying Kadono-
sawsa series thins out at the saddle east of this 438'5 meter point.

Isikiridokoro village. : :

Near the Kitahukuoka railway statlon the Kadonosawa series, which
intercalates with the agglomerate beds, rest para-unconformably on the
Kadonosawa series. , '

The other exposures of the Kadonosawa series near Isikiridokoro
village are west of the southern end of the railway bridge over Mabeti
river and the river cliffs along the Mabeti from the vicinity of the
railway bridge to the wooden bridge over the Mabeti in Isikiridokoro
village. Some fossil specimens were collected from the former exposure.
The Kadonosawa series here are flexed upward by lntruslon of the
Aikawa andesite mass.

Nisatai and Yuda

79) i, 80) M. 8l) B 82) WSy 83) #i/TFH.  84) .
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As will be described later, Nisatai and Yuda are intersections of
many fault lines, besides which, as already noted by another author,*
are many landslides. On account of these tectonic characteristics, the
geologic structure here is very complicated, as may be seen by the
exposures on the cliffs of the river Mabeti near these villages. It is
therefore difficult to study the succession of strata without any clues, but
fortunately the writer found no difficulty in tracing the geologic structure
from the Tate Ostrea beds which are occasionally exposed here.

For convenience, this part will be d1v1ded into five subparts for
description in detail.

1. The Tunagi valley® is a fault valley. East of the fa,ult is the
down-thrown side. But its displacement is very small, only about ten
odd meters. The black sand and the muddy sand of the upper Kadono-
sawa series is exposed at the mouth of the western valley of Nisatai
village. These beds are then underlain by aggolomeratic Ostres lime-
stone that may be contemporaneous with the Tate Ostrea beds. These
limestone beds consist of large subangular andesite blocks and contain
Ostrea gravitesta Yokoyama, foraminifera, and corals. They are cut by
the Tunagi fault in a north-south direction, while on the east of this
fault, the muddy sand beds of the upper Kadonosawa series reappear
with flexed structure. Exposures of this fault are seen on the floor of
the valley west of Nisatai village, and south of Natumaki.®® The upper
Kadonosawa series are exposed in the upper course of this valley, also
a little north of the road from the town of Hukuoka to Ezonomori in
this valley. The crushed scaly mud of the lower Kadonosawa series are
exposed 600m. east from Tunagi village, but without any Tate Ostrea
beds. The fossil mollusca from the Tunagi valley are Puatinopecten
tokyoensis kimurat (Yokoyama), Turritella fortilirata kadonosawaenms
Otuka. ‘

2. Nisatai valley is a valley that branches from the river Mabeti
at Yazawa, cutting through the middle ‘of Nisatai village. The Tate
Ostrea beds are exposed under a small bridge on the Karume™ high-
way and continue to the southern end of Nisatai village.

The following species were collected from the northern part of
Nisatai village in this valley: -

Ostrea gmmtesta Y okoyama

" 85) 'k. 86) Hfk. 87) k.
. * Jour. Geol. Soc., Tokyo, 8 (1901), 92.
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Lucina (Myrtea) yokoyamai Otuka.
Pillucina pisidium nisataiensis Otuka.
Pillucina contraria (Dunker).

Taras ferruginata (Makiyama).

. Dosinia japonica nomurai Otuka.
Dosinia nagaii Otuka.
Sanguinolaria (Soletellina) minoensis Yokoyama
Panope japonica (A. Adams).
Proclava ishiianum (Yokoyama).
Bedeva nakamurai Otuka.

Conus tokunagas Otuka.

The following were collected from coarse grained sand in the Nisatai

village in this valley :

v Areca ninohensis Otuka.

Ostrea gravitesta Yokoyama.
Ostrea rosacea Deshayes.
Patinopecten tokyoensis kimurai (Yokoyama).
Chlamys islandicus nisataiensis Otuka.
Lucina (Myrtea) k-hataii Otuka.
Pillucina pisidium nisataiensis Otuka.
Taras ferruginate Makiyama.
Cardium shinjiense Yokoyama.
“ Paphia” siratoriensis Otuka.
Cyclina sinensis Gmelin.
Aloidis erythrodon misataiensis Otuka.
“ Minolia ? sasai Otuka.
Polinices fissurata Kuroda.
Polinices didyma (Bolten).
Tritonaria sp.
Nassarius kometubus Otuka.
Olivella consobrina (Lischke).
Cancellaria spengleriana Deshayes.
Balanus sp.
Echmodcq-mata gen. sp.

The southern end of the Tate Osrtea ‘beds here, which are under-
lain by the Nisatai liparite with unconformity, contain Ostrea gravitesta
Yokoyama, Pitar yabei Otuka and Astryclypeus sp. etc.

Nisatai liparite is exposed in the Nisatai valley for a distance of
about 2km. The fossils from this Nisatai valley.are listed in Table IV.
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As the direction of the Nisatai valley near Nisatai village is parallel
to the strike of the basal part of the lower Kadonosawa series, the
Tate Ostrea beds are exposed for long distances in the Nisatai valley.

On the road from Nisatai village to Ohagino® in the southern end
of Nisatai village, Balanus Himestone is exposed, associated with Osirea
beds. This is the lower Balanus limestone already referred to. v

8. In Yuda, the Tate Osrtea beds and the Yotuyaku series are
exposed as a complicated structure In loc. 5, Fig. 2., at Yazawa along
the east shore of the Mabeti, Tate Ostrea beds appear in the north,
dipping at about 20~30 degrees, and whence many specimens of Macoma
optiva (Yokoyama) were collected. The following species were collected
from here. These Ostrea beds are exposed also on the opposite side
(loc. 1 in Fig. 2) of the Mabeti river.

‘Arca trlineata Conrad.

Arca ninohensis Otuka.

Ostrea gravitesta Yokoyama.

Patinopecten tokyoensis kimurai (Yokoyama).

“ Paphia” siratoriensis Otuka.

Clementia subdiaphana yazawaensis Otuka.

Cyclina sinensis Gmelin.
Dosinia japonica nomurai Otuka.
Macoma optiva (Yokoyama).
Panope japonica A. Adams.
Cerithium atukoae Otuka.
Polinices meisensis Makiyama.
Polinices fissurata Kuroda.
Surculites sp.

Fusinus sp.

On the eastern cliff on the northwestward curve of the Mabeti,
many fossils were collected from exposed loose soft muds containing
large marly nodules and steeply inclined. Ostrea gravitesta Yokoyama,
Polinices fissurata Kuroda, and Cerithium atukoae Otuka are the common

species in these beds. The underlying greyish white or greyish black
soft mud here are bare of fossils.

Tate Ostrea beds are exposed also on the west side of the Mabeti
(loc. 2, Fig. 2).
The fossils from here resemble those from Yazawa On the river

-88) RIKE.
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cliff at Kobayasi, Tate Ostrea beds and crushed scaly mud beds are
. exposed in flexed structures. These Ostrca beds are underlain with
para-unconformity by the Yotuyaku series, containing Unio kobayasiensis
Otuka. ,

The mud beds of the Tate Ostrea beds, which are exposed in the

Valley of Osnmlzu * are ovarlain by the upper part of the Kadonosawa
series.

In the Komaki®” valley, the Kadonosawa series partly resembles
the Black Shale formation in the oil-fields of northeast Japan. The
series' here rarely contain fossils. The writer collected Patinopecten
tokyoensis kimurai (Yokoyama) from the west valley of Osimidu and
the Komaki.

Yuda seems to be a weak tectonic part of thls dlstrlct Min_eral
water issues and metamorphoses the rocks into loose greylsh muds, irery
susceptible to landslides.

4. Near Ohagino, in the upper part of lea.tal Vlllage Palaeozoic
formation is exposed in a small area, its eastern part being covered by
the Kadonosawa series with unconformity. The basal part of this
Kadonosawa series, the Tate Ostrea beds, are exposed with many mollus-
can remains (loc. 9 in Fig. 2).

5. Kintaiti, The Kadonosawa series on the lower course of the
Mabeti are exposed between Kintaiti and the railway bridge of the
Mabeti, north of Kintaiti, and are overlain by the Syobuzawa’ ag-
glomerate (two pyroxene andesite) beds of the Suenomatuyama series.
The fossils were collected from the black sand beds exposed along the
west shore of the Mabeti. ‘

The Kadonosawa series are exposed on the steep west cliff at the
back of the Kintaiti railway station, but its southern extention is cut
by the Zytmonzi fault, by which this series is in direct contact with
the Suenomatuyama series.

In view of these observations of all the outcrops of the Kadonosawa
series and the collected fossils, the writer is convinced that the Tate
Ostrea beds form the basal part of this series. They contain Ostrea
gravitesta Yokoyama, and rest upon freshwater deposits or upon other
older rocks. S. Shimizu’s lower part of the Kadonosawa, the Nisatai,
and the Yuda groups are contemporaneous with the Tate Ostrea beds.

Near Nidatori. : ' : '

In the Nidatori region are isolated exposures of the Kadonosawa

89) A7k 90) Eyk.  91) EiEEt.
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series from ‘the previous region due to extrusion of the Aikawa ag-
glomerate. But as this series exposed here contain Molluscan remains
which resemble those of the upper Kadonosawa series mentioned above,
and are overlain by the Aikawa agglomerate beds of the Suenomatuyama
series, the writer believes that this series may be contemporaneous with
the Kadonosawa series.
The following are the foss11s from the Kadonosawa geries in Nlda-

tori village (loc. 17 in Fig. 2.)

Yoldia cooperi ochotensis Khomenko.

Nuculana nidatoriensis Otuka.

Arca amicula Yokoyama.

Patinopecten tokyoensis kimurai (Yokoyama).

Lucina acutilineata Conrad.

Macoma tokyoensis Makiyama.

Macoma optiva (Yokoyama).

Cultellus izumoensis Yokoyama.

Venericardia ferruginea (Adams).

Cryptomya bussoensis Yokoyama.

Panope japonica A. Adams.

Panomya simotomensis Otuka.

Dentalium (Fissidentalium) sp.

Turritella fortilirata kadonosawaensis Otuka

Crepidule nidatoriensis Otuka.

Chirysodomus modestus Otuka.

A molluscan fauna similar to that of Nidatori occurs at Hatimae,

south of Nidatori (loc. 28 in Fig. 2.)

Geologic age of the Upper Kadonosawa series.

The fossils from the Upper Kadonosawa series are as follows (Table
III) :

The collected species number only 87. Of these, Yoldia thraciae-
JSormis Storer was described from the Middle Neogene of Hokkaido and
Yoldia sagittaria Yokoyama from the lower Tertiary Zydban coal
field. Arca amicula Yokoyama is a common speciées from  the mlddle
Neogene of Nagano prefecture.

Patinopecten tokyoensis kimurai (Yokoyama) has already been re-
ferred to. Cultellus izumoensis Yokoyama is the Pliocene and Miocene
specles in Japan Large forms of Venericardia ferruginea (A. Adams)
are common in lthe Middle part of the Zybban coal bearing beds. Sinum




-

Y. Oruka.

Table II1. (Fauna of the Upper Kadonosawa serieé). ”

. Acila divaricata ? (Hinds).
. ‘Nueulana nidatoriensis Otuka.
¢ Yoldia thraciaeformis Storer.

Yoldia cooperi ochotensis Khomenko.
. Yoldia intermedia kadonosawaensis Otuka.

Yoldia sagittaria Yokoyama.

Yoldia sp. 3. '

Arca amicula Yokoyama

Ostrea gigas Thunberg.

Chlamys sp. 1.

Chlamys sp. 2.

Patinopecten tokyoensis kimurai (Yokoyama).

Brachydontes senhausii (Reeve).

Venericardia ferruginea (A. Adams).

Lucina acutilineata Conrad.

Macoma optiva (Yokoyama).

Macoma tokyoensis Makiyama.

Cultellus izumoensis Yokoyama.

" Mactra sp.

Cryptomya bussoensis Yokoyama.

Panope japonica A. Adams.

Panomya simotomensis Otuka.
. Dentalium (Antalis sp.)

Turritella fortilirata kadonosawaensis Otuka.

Calyptrea sp. 1.

Crepidula niddtoriensis Otuka.

Polinices fissurata (Kuroda).

Sinum yabei ? Otuka.

© Cylichna sp. : ' 22

yabet sp. nov. resembles the Miocene species of Kii.

Judging from these fossils, the age of the Upper Kadonosawa series
is limited to the Miocene and Lower Pliocene, as in the Suenomatuyama
series, while these series are overlain by the Suenomatuyama series,
which are supposed to be the Lower Phocene or the Upper Miocene beds
of Japan. : :

The writer is 1ncllned to the belief that this series is the Japanese
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Upper Miocene or Middle Miocene. - .

From the fossils just mentioned another conclusion is arrived at,
which is that the Upper Kadonosawa series were deposited in relatively
deeper sea than there by the Suenomatuyama series and the Lower
Kadonosawa series. ‘ :

It is interesting to note that only a few species occurring in the next
underlying bed remain in the lower part of this Upper Kadonosawa series.

Geologic age of the Lower Kadonosawa series.

The fossils of this series consist mostly of those from the Tate
Ostrea beds. Ostrea gravitests Yokoyama, whose specific position is
discussed now by many authors is, at any rate, a very large uncommonly
thick shelled Oyster. This species was first described by Prof. M. Yoko-
yama,” from specimens collected from the Lower Miocene beds of the
Akita oil field. Recently T. Takeyama®™ reported this species from the
middle or lower Miocene of Tuyama basin in Tyugoku and Kissyf-
Meisen in Tyésen (=Korea), with Vicarya vernuilli d’Archiac.

The fossils collected from this horizon are as follows: —

Table IV. (Fauna of the Lower Kadonosawa series).

Solemya tokunagai Yokoyama. — == 4| == === |—|—
Nuculana confusa kongiensis Otuka — == |—=1—| 6
Yoldia sp. 4. === ==

N =
I
|
I
|

Arca amicula Yokoyama. —|—=l=|=]=1—
Area trilineata Conard 1|—|{—|—1| 5
Arca ninokensis Otuka —|—]| 3| 4| &
Ostrea gigas Thunberg el el el B I
Ostrea gravitesta Yokoyama 1| 2
Ostrea rosacea Deshayes —|—

'S
o
<2
ENIEENS IS B RN
(<]
©
ju—y
=
ol
[

Chlamys islandicus nisataiensis Otuka —|—
Lucina (Myrtea) k-hataii Otuka -
Pillucing pisidium nisataiensis Otuka - —
Pillucina contraria (Dunker) — |-
Taras ferruginatds (Makiyama) —|—

@ 0 W o W o w W
|
f
[
I
I
|
|
I

Cardium shinjiense Yokoyama —|— ‘41—| 6| 7| 8] 9|—|—

(to be continued.)

92) M. YorovAMA, op. cit., (1926).
" 93) T. TAREYAMA, op. cit., (1933).
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Table IV. (continued.)

/ " Cardium sp. 1. ' —

Paphia siratoriensis Otuka
Clementia subdiaphana yazawaensis Otuka
Macrocallista pacifica (Dillwyn)
Pitar yabei Otuka
- Cyclina sinensis Gmelin
Dosinia japonica nomurai Otuka
Dosinia nagais Otuka
Macoma optiva (Yokoyama)
Sanguinolaria (Soletellina) minoensis (Y okoyama)
" Solen sp.
Cardilia yudaensis Otuka
Aloidis erythrodon nisataiensis Otuka
Panope japonica A. Adams
Zirphaea subconstricta (Yokoyama) kotrai Otuka
Minolia sasai Otuka
Cerithium atukoae Otuka
Batillaria yamanarii Makiyama.
Batillaria aff. tatetwai Makiyama
Proclava ishitanum (Yokoyama)
Calyptrea yokoyamasi tubura Otuka.
Polinices fissurata (Kuroda)
Polinices meisensis Makiyama
Polinices didyma (Bolten)
Sinum yaber Otuka
Surculites yokoyamai Otuka

Surculttes kuroda: Otuka
et N —_ g3

Sunvoardlia makiyamai Otuka
Bedeva nakamurai Otuka
Truncaria nakomurai Otuka
Tritonaria sp. 1.
Amncistrolepis yudaensis Otuka
Nassarius (Hinia) simizui Otuka
Nassarius (Zeuzis) kometubus Otuka
Fusinus sp. 1.

. Olivella, consobrina (Lischke)

(to be continued.)
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Table IV. (continued.)

Cancellaria spengleriana Deshayes — = 3|-=-—={—=} T|—|—]—=|—
Conus tokunagai Otuka — = 8| == === ===
Ringicula ninohensis Otuka | — = === 7 =] =] =] =
Balanus sp. =] 8= | === = ===
Linthia sp. == =]=] 7| =] ===
Echinodermata gen. sp. —_— = 8| == === =] =] =
Astryclypeus sp. — = 8= =] === ===

Most of the species mentioned above suggest warm current fauna,
but some of them seem to suggest that they were derived from the
northern Pacific. Batillaria yamanarii Makiyama, Batillaria off tate-
twai Makiyama, Polinices meisensis Makiyama, Taras ferruginata
(Makiyama), and Ostrea gravitesta Yokoyama are closely related to the
fauna from the lower Miocene of Kissyu-Meisen, in northeast Tyosen.*
Sanguinolaria  (Soletellina) minoensis (Yok.), Solemya tokunagai
Yokoyama, and Surculitecs yokoyamai Otuka, and Proclava ishiianum
(Yok.) are reported from the Miocene of Japan.™ Astryclypeus is the
common species of Miocene Miogypsina-Operculina horizon in Northeast
Japan. The stratigraphic successions of the Oil Tertiary of Northeast
Japan and others are correlated as follows (Table V).

The formations above the “ml, ” the writer’s “mm,” contain cold
water fauna, while

ml” is represented by the Miocene Miogypsina-

94) J. MARIvAMA, “ Tertiary Fossils from North Kankyd-do, Korea,” Mem.
Coll. Sei., Kyoto Imp. Univ. [B], 2 (1926); T. TAREYAMA, op. cit., (1933).

95) M. Yorovama, Jour. Fac. Sci., Imp. Univ. Tokyo, [iil, 1 (1926), 213-227;
J. MaRIvAma, Tikyd, 16 (1931), 333.

96) Y. Oruka, Jour. Geol. Soc., Tokyo. 41 (1934), 333.

97) K. WATANABE, Spec. Geol. Map. & Expl. Text, Joban Coal led 1:15, 000 (1928),
(in Japanese). '

93) Y. Currany, Jour. Geol. Soc., Tokyo, 37 (1930), 782-739, (in Japanese).

99) Y. Inzuka, Jour. Geol. Soc., Tokyo, 37 (1930), 770-774, (in Japanese).

100) I. Omura, Jour. Geol. Soc., Tokyo, 37 (1930), 775-792, (in Japanese).

101) F. Homma, “Geology of Middle Part of Sinano,” (1931), (in Japanese).

102) 8. Imamura, Jour. Geol. Soc., Tokyo, 39 (1932), 310-312, (in Japanese). ‘

103) H. Yask, (1921) op. cit. pp. 789-790; K. Ismmr and N. Kryono, 1 : 75000, Geol. Map.
& Ezxp. Text, “ Tajimi” sheet.

104) T. TAKEYAMA, op. cit., (1933).

105) F. Yamanari and L TateIiwA, Geol. Map. of Tydsen, 3 and4(l9"5), J. MARIYAMA,
op. cit., (1926),
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Operculina fauna. These faun-
al characteristics are convenient
keys for distinguishing the
“ml-mm” and “mm-mu’ beds
of Northeast Japan. The
Miocene Miogypsina-Oper-
culina horizon is generally as-
sociated with the Miogypsina
ozawat Hanzawa, Operculina
complanate Defrance, Vicarya
callosa Jenkins, or : Vicaryo
yokoyamai Takeyama and
Astryclypeus sp., and is closely
related to the Desmostylus
japonicus Iwasaki et Yoshiwara
horizon. '

During early Miocene, -

Northern Japan was therefore
influenced by warm water,
which declined at the end of
early Miocene when the region
was suddenly subjected to the
influence of cold water.

The lower half of the
Kadonosawa series is the Mid-
dle or Lower Miocene, and
may be contemporaneous with
the Miocene Miogypsina-Oper-
culinag horizon of Northeast

Japan, though the writer could -

not obtain any Desmostylus
japonicus I. et Y., Vicarya
vernwilli D’Archiac. The con-
formably  overlying Upper
Kadonosawa series may be
contemporaneous  with  the
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107) S. Mugara, Jour. Geol. Soc., Tokyo, 30 (1923).
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black shale horizon, judging from its rock facies and faunal charcteristics.

From the foregoing, the Kadonosawa series may be Miocene, its
upper half being upper or middle Miocene, and its lower half the
middle or lower Miocene. If so, then since early Miocene, this region
was transgressed by the sea, which temporarily regressed during  late
Miocene, as the result of which the unconformity between the Sueno-
matuyama series and the upper Kadonosawa series was formed. These
transgression and regression in this district may correspond to the mu-
m] (formerly mu-mm), and mu-pm cycle of sedimentation in Northeast
Japan as believel by the writer. And the former transgression is a
most predominant feature of early Neogene on Japanese Islands and
Tybsen (=Xorea).

III, The Yotuyaku series.

The Yotuyaku series consists of volcanic materials, sandstone, shale,
tuffite, agglomerate, and conglomerate. The beds vary in its rock facies
in vertical and horizontal extention and gently tilt northwestward,
occupying the southeastern area of the town of Hukuoka.

Detailed description of ewposures of the Yotuyaku series.

In Numanotai valley, a distributary of Siratori valley, a thin bedded
alternation of coarse grained sandstone and muddy sandstone are exposed
below the Tate Ostrea beds. Following fossil plants were collected from
loc. 45. Fig. 2 :—Phragmites sp, Smilaz sp, Pterocarya sp, Magnolia aff.
angustifolia Newb., Liquidambar aff. formosana Hance, Styraz aff.
obassia S. et Z. Acer sp.

Fossil bearing muddy sandstones are underlain by yellow tuffaceous
muddy sand, dipping 30° westward. At the base of this formation,
underlie a Nisatai liparite flow. Similar alternation beds are exposed
in the Siratori valley, where some fossil plants were collected near
Sakamoto. .

In the Tengatuka™ valley, charcoal-wood bearing alternation of
sandstone and loose muddy sand are exposed at the mouth of the
valley, and below this alternation lie the upper agglomerate beds. These
upper agglomerate beds are underlain by yellowish tuffaceous sandstone
which overlie the lower agglomerate (two pyroxene andesite) beds.

The Koiwai Crepidula jimboana Yokoyamsa bearing beds occupy
the area between these formations and the Palaeozoic rocks. The basal

108) R~ &
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part of these beds contain a few thin coal seams. From this coal bea-
ring muddy sand, many fossil plants, e. g. Sequoia aff. chinensis Endo,
Dryopteris? sp., Pterocarya sp., Carpinus? sp., Liquidambar aff. for.
mosana Hance, Acer sp, (miyabei-type), Styrax aff. obassia S. et Z.,
Frazinus sp. (puvinervis-type) were collected.

The Nisatai liparite seems to underlie these beds, but the writer
could not observe exposures of any close contact between these two rocks.

This stratigraphic succession of the Yotuyaku series is seen between
Siratori village and Kotége. Where the Siratori valley makes a curve
in Siratori village, plant bearing muddy sand overlie the upper ag-
glomerate beds. Near Takada village, yellow tuffaceous sand overlay
the lower agglomerate beds in Siratori Tunagi valley. These lower ag-
glomerates beds are underlain by tuffaceous muddy sand, the eastern
limit of which is in contact with the Koiwai beds with a fault.

The Koiwai beds contain Crepidula jimboana Yokoyama as in the
Tengatuka valley. To the east of this exposure, plant bearing muddy
sand lie with almost horizontal bedding. Sequoia aff. chinensis Endo
were collected from here.

These plant bearing beds are exposed near the exposures of Palaeo-
zoic phyllitic quartzite, but the writer could not observe any exposures
of the unconformity.

The Yotuyaku series exposed in Narayama valley is overlain by
Tate Ostrea beds. The series is an alternation of yellow or dark greenish
muddy sand and coarse grained sand. Some-fossil plants are found in it
near Sukohata. The Koiwai Crepidula beds are not found in this valley.
The conglomerate of the Yotuyaku series, which is well developed in
the southeast part of the valley, contain fragments of silicified wood
exposed in the conglomerate'of the valley floor. Going southeastw:rd,
this conglomeratic facies changes into agglomeratic. The agglomerate of
the Yotuyaku series is well exposed on the ridge of point 501m.

In the Zizddd valley, south of Narayama valley, alternation of
agglomerate and the conglomerate of the Yotuyaku series is also deve-
loped. At the branching point between 501m. and the Keisei pass'®”
a stem of large silicified wood is seen in this agglomerate. This series
rests unconformably upon Palaeozoic rocks at the mouth of the Zizddd
valley along the Mabeti. Many fossil plants were collected from the
tuffaceous sandstone exposed along the Mabeti at the town of Itinohe
which stands on the Yotuyaku series.

109) fEisRkR.
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The following are the species from this locality (Loc. 43).

Pterocarya n. sp., Betula sp., Carpinus? sp, Magnolia aff, angusti-
Solia Newb., Acer sp? (trifidum-type). ‘ v

From the plant bearing beds in the Hiranuka basin, described by
Prof. S. Nakamura in the explanatory text of the Ninohe. sheet, have
been reported the some species. On comparing these species wjth
those from the Yotuyaku series, the plant beds of Hiranuka may be
contemporaneous with the Yotuyaku series. The Hiranuka plant bear-
ing beds are almost horizontal and are separated from the other localities
for Tertiary by Palacozoic rocks. The plant beds are protected from
denudation by the depressed structure, which was formed by block move-
ment during Middle Tertiary. The writer observed that the strata of
these plant-bearing beds are flexed upward at the southeast corner of this
basin, but no evidences of faults were observable. (According to Prof.
S. Nakamura, however, Tertiary beds contact with Palaeozoic rocks by
fault lines on the other side of this basin.)

Geologic age of the Yotuyaku series.
Though the geologic age of the Yotuyaku series is difficult to deter-

. mine owing to the small number of its fossil plants, it is clear that this

series is ‘older than that of the overlying Lower Kadonosawa series. The
flora of the Kitaaiki Tertiary of H. Fujimoto™ may be older than that
of Yotuyaku. The Oguni plant beds, described by Morita,"® may be
¢ontemporaneous with the Yotuyaku. But from the Yotuyaku series, ever
green trees as Quercus etc., the common Japanese Miocene species Comyp-
toniphyllum japonicum Nathorst were not collected. According to H.
Fujimoto and 8. Endd, the Kitaaiki Tertiary in Sinano is Older Tertiary,
while, according to Morita, the Oguni plant beds are correlated with
the Green Tuff formation in the oil-field of Northeast Japan, which
age is Lower Miocene or Upper Oligocene. According to S. Endé Sequoia
chinensis Endé is a common Palaecogene species. The Yotuyaku series
may therefore be contemporaneous with the lower Miocene or upper
Oligocene. _ N

From this view point, the fauna of Koiwai is worth studying as the
Middle Tertiary fauna of Japan. Crepidula jimboana Yokoyama,"” a
common species of this fauna is reported from the Lower Miocene or

110) H. Fuimxoro, Jour. Geol. Soc., Tokyo, 37 (1930).

111) H. Morrra, Jap. Jour. Geol. Geogr., 1 (1931).
112) M. Yoxrovama, Jour. Sci. Imp. Univ. Tokyo, [111, 3 (1931), 194.
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upper Oligocene of Makumbets, Tokati(=Upper part of Poronai series?)
From the forecromg, the following conclusmns are reached regard-
ing the Yotuyakt series. :

1. The Yotuyaku series is generally of land origin.

2. The age of the series may be lower Miocene or upper Oligocene.
This series may be contemporaneous with the upper part of the Poronal
series in Hokkaido.

3. The Koiwai shell beds are marine beds which may have been
laid in the lower part of the Yotuyaku series.

4. During the Yotuyaku age, there were, at least, two epochs of
voleanic activity in this district, as a result of which the agglomerate
beds were intercalated in this series.

IV. The Nisatai liparite mass.

The Nisatai liparite is an igneous mass exposed at the north and
south end of Nisatai village. It is exposed also near Motosinden,™ east
of Nisatai and in the Tengatuka valley. This liparite mass ig overlain
by the Yotuyaku and Kadonosawa series. Fragments of Palaeozoic rocks
are found in this liparite. The trend of the elongated exposure of the

Nisatai liparite is parallel to the general trend of the structure lines of
the Palaeozoic formation. Accordingly, this liparite mass extruded
through the crack parallel to the general trend of the structural lines.

A similar igneous mass is exposed west of Itinohe station, below
the Yotuyaku and Kadonosawa series. As in Nisatai liparite, this igneous
mass contains fragments of Palaeozoic and gabbroic rocks. The writer
‘believes that this igneous mass may be contemporaneous with the Nisa-
‘tai liparite.

These igneous masses are older than the Yotuyaku series and never
than the Palaeozoic as well as (probably) the next underlying Torigoe
gabbro.

V. The Torigoe gabbro.

As to the Torigoe gabbro, which is exposed along the Mabeti under
the railway bridge of the Mabeti, north of Itinohe station, according to
Kondd ™ who studied it in detail, Torigoe gabbro intruded the
Palaeozoic rocks at Kotaki: ‘

113) JL¥iH.
114) N. Konod, Jour. Geol. Soc., Tozyo, 37:(1930", 433-458 and 467-490.
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VI. The Palaeozoic Formation.

"The Palaeozoic rocks developed in this district are "exposed near
Kotaki (Ty6kai-mura), Mount Oritume, east of Nisatai village. The rocks
of this formation, which are very crushed and compressed, consist of
phylitic slate, platy quartzite, and crystalline limestone. The general
trend of the strike is N. 10°W., but the dips vary considerably.

No evidénces for determing the geologic age of this forma.tlon could
be found. The writer, however, believes this formation to be Palaeozom,
owing to the similarity of its rock facies with those of the Titibu Pala-
eozolc system of the Japanese Permo-Carboniferous- Devon‘? form%tlon

Tectonic .eonsiderations.

a. Epeirogenetical ¢rustal movement and volcanic- activities. -

The Palaeozoic formation and the Torigoe gabbro.

As described already, the succession of strata of the Tertiary deve-
loped near Itinohe and the town of Hukuoka is established as shown in
Table I and these Tertiary beds range in age from lower Pliocene or
upper Miocene to upper Oligocene or lower Mioeene. The structural
characteristics of these Tertiary beds are quite different from that of the
underlying Palaeozoic rocks, the Tertiary beds overlying almost horizontal-
ly with unconformity the complicated Palaeozoic rocks. The structure
of the Palaeozoic formations was deformed into a complicated structure
before the laying down of the Tertiary deposits. The general trend of
these complicated structural lines is about N. 20°~10°W. During or after
this deformation, Torigoe gabbro intruded into these Palaeozoic rocks.
Since then, these old rocks seem to have suffered from subaerlal denu-
dation just before the Tertiary deposition.

The conglomerate in the Yotuyaku series suggests that the relief
of this district during the Yotuyaku age had a relatwely large helght

Extrusion of the Nisatai liparite mass.

The Nisatai liparite mass lextruded after the exposition of the Para-
eozoic rocks, the structure of Which was very complicated. The basal
part of the Yotuyaku is closely related to the Nisatal liparite mass. As
already mentioned, this i igneous mass is distributed parallel to the general
trend of the Palaeozoic structures and seems to extrude through fissures
parallel to the structural 11nes of the Palaeozoic rocks. |

The Yotuyaku series. - | o

The thickness of the Yotﬁyaku series varies. |
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v Near Yuda, Tukinokidaira, and Ezonomori the lower part of the
- Kadonosawa series rests directly on Palaezoic and other older rocks, while
in the Siratori valley, Narayama valley, and Ziz6dé valley, the Yotuyaku
series are thickly developed below the Kadonosawa series. ‘

West of the town of Itinohe, the thickness of the Yotuyaku series
decreases and the Kadonosawa series is directly in contact with the older
rocks. The writer considers that this variable thickness was caused by
differential crustal movements of the blocks during the Yotuyaku stage,
as in the case of the Hiranuka basin already referred to. The region
of old rocks of Oritumedake, Kotaki, and others are upheaved blocks
by which the Yotuyaku series was flexed upWardIy, while the subsiding
blocks were overlain by the thick Yotuyaku series. No evidences of the
structural boundary of these subsiding and upheaving blocks, however,
were found on the land surface. As shown by the geologic section in
the map, two fault lines near Tunagi and Kotoge cut the eastern margin
of the Yotuyaku series paralell to the western margin of Oritumedake.
~ Kadonosawa series

Since the occurrence of the block movements mentioned above, and
after the Yotuyaku series had thickly deposited on the subsiding blocks,
the marine transgression of the Kadonosawa age begun. The Tate Ostrea
beds, which are evidences of the transgression, lie directly upon the
Yotuyaku series, the Palaeozoic rocks, the Nisatai liparite, and other old
rocks. From the geologic structures, and the rocks of the Kadonosawa
series, the writer considers that after this transgression, the epeirogeneti-
cal crustal movement was the chief movement in this district. It is

Table VI.

Period ’ Epeirogenetical crustal movement Volcanic activities

Regression (pm.) Upheaval of land,
Extrusion of Ai-

Subsidence of kawa and Sybbu-

land. zawa andesite.
Upheaval of land. :

Suenomatuyama .
Transgression

Regression
Upper .

Kadono-
sawa,

Lower

Eruption of tuff.

gentle northwestward
tilting

Subsidence of _ .
land. '| Two volcanic
activities.

Transgression

Temporary- sub- | -
sidence of land.| Extrusion of
|- Nisatai liparite.

ression and
regression

Yotuyaku

(I;artial transg-

Block
_movement.
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noteworthy that the thickness of this series may be explained as follows:
During the time of regression before the deposition of the Suenomatu-
yama series, the southeastern region was much more denuded than the
northwestern seeing that the crust of this area gently tilts northwestward.
The basal part of the Suenomatuyama series is associated with the erup-
tion of Aikawa and the Sydbuzawa volcanic mass.

From the above considerations, the tectonic and volcanic movement
since the Yotuyaku stage in this region occurred in the following order
(Table VI).

From the foregoing table, the volcanic activities in this region are
closely related to the epeirogenetical crustal movement, and the volcanic
activities seem to have been the forerunners of the subsidence of land
and the marine transgression. ' ' :

b. Faulting

As already stated, since the geologic structuras are so simple that
there is comparatively little faulting in this district, no fracture of im-
portance has been detected.

Near Yuda, however, a great number of faults accompany the minor
faulting and minor folding, though the faults are difficult to trace in
detail owing to lack of exposures.

The Zyimonzi fault is exposed at the third meandering point of
the ZyGmonzi valley from the mouth. The exposure of the fault here
shows that the rocks on either side are crushed and mixed in a width
of about 75m. Fig. 9 is the exposure of this crushed zone on the wall
of the Zytimonzi valley. The strike of this fault zone is about N. 45°E.,
but its dip is unknown. The southeast side of this fault was upheaved
relatively to the opposite by this fault, the Kadonosawa series being
exposed and in contact with the Suenomatuyama series.

The Kobayasi fault is exposed on the river cliff of Kobayasi village,
with strike about N-S, and dip about vertical.

The Nisatai fault is a little fault exposed in the west valley of
Nisatai village. The east side of this fault is & down throw. It strike
is about N.10°W., and the dip vertical.

The Narayama fault runs in an east-west direction in the valley of
Narayama, the south side of this fault was thrown down a few meters.

All the faults dip steeply;.the south or east sides of these faults
having been thrown down in opposite direction to that of the general
dip- of the Neogene in this district. These characteristics of the faults
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remind the writer of H. Cloos’s™ “ Antethetische Bewegung ”’ of fault.
The age of formation of these fault is not ‘definitely known, but it is
probable that these faults were formed during or after the Suenomatu-
yama epoch, and antedates the deposition of the Hukuoka pumice beds.

‘ Conelusion

The region near the town of Hukuoka and Itinohe in the northern
corner of Iwate prefecture presents several stratlgraphlc evidences by
means of which Japanese stratigraphic problems may be settled.

The following is the geological history of the region.
Palaeozoic: The deposition of the Titibu (or Chichibu) Palaeozoic system

(Permo-Devon ? ; ; marine).
Mesozoic ?: The Titibu Palaeozoic system was disturbed and was changed
into complicated structures.

Intrusion of the Torigoe gabbro (and the Sigetani granite).

Denudation.

Formation of the Kitakami mountainland, which is one of the main
geotectonic units of the Japanese Islands.
Cainozoic: Oligocene and Miocene.

Deposition of the Yotuyaku series and block movement.

Intercalation of the Koiwai shell beds.

Volcanic activities during the Yotuyaku age.

Marine transgression of the Kadonosawa series.

Deposition of the Tate Ostrea beds.

Deposition of the upper part of the Kadonosaws series.

Regression of the sea.

Upper Miocene and Pliocene.

Marine transgression of the Suenomatuyama series.

Eruption of the Aikawa and the Sybébuzawa andesite mass.

Gentle northwestwardly tilting, and “ antithetische Bewegung ”
minor faults.

Regression of the sea.

Denudation and dissection.

Formation of the Ninohe surface.

Quaternary.

The Hukuoka pumice beds filled in the western tributaries of the
Mabeti (Formation of the upper terrace).:

116) H. Croos, Geol. Rundschau, 19 (1928), 246-251.
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Formation of the lower terrace.
Recent.

From the above, the succession of strata schemed by 8. Shimizu
should be revised as shown in Table I. His Nisatai, Yuda and the
lower part of the Kadonosawa group are contemporaneous with the Lower
Kadonosawa series of the present writer.

The cycles of sedimentation in these regions agree well with that
of the oil bearing Tertiary of Northeast Japan and others. It seems that
the Vicarya vernuilli ' Archiac and the Desmostylus Japonicus Yoshiwara
et Iwasaki were collected from the lower part of the Kadonosawa series,

so that the two specimens of the latter species reported from this district
probably occurred on one formation.

The Tate Ostrea beds may be a transgressive sedimentary facles
durmg eary Miocene. :

The Neogene Tertiary beds exposed locally along the western margin
of the Kitakami mountainland, as seen in Y. Saito’st® studies, were not
effected by the Tertiary folding of the western half of Northeast Japan.
They are monoclinally tilted and are rarely cut by minor faults.

These are interesting structural characteristics of the Neogene of
Northeast Japan. The Neogene Tertiary between Hukuoka and the town
of Itinohe has similar structural characteristics as in those on the western
margin of the Kilakami mountainland. But the faunal characterlstlcs
in the former differ from those of the latter.

The voleanic activities in this region are closely related to the
epelrogenetlcal crustal movements of the land and the marine transgre-
ssion.

From palaeontological studies, we find that during early Miocene,
the warm water affected the fauna in this district, and through this
faunal characteristic, the lower and middle Miocene of Northeast Japan

are easily distinguished from the overlying beds whose fauna were af-
fected by the cold water.

Descriptson of Species,
Class PELECYPODA \/

Solemya tokunagai Yokoyamsa _ - LMKy

Pl. XLVIL Fig. 10.

1925 Solemya tokunagai Yokoyama. Jour. Coll. Sci. Tokyo Imp. Univ,, 45, 81, PL. VI,
Figs. 1, 2, 8.

116) Y. Sarzo, Jour. Geogr., Japan, 39, 40, 41, (1927-1928).




-

608 ' Y. OrTuka. ~ [Vol. XII

Geol. Range :—Miocene-Lower Pliocene!?
Occurrence :—LOWER KADONOSAWA SERIES. Yuda (locality 4 in Fig, 23 rg. no.
©1288.) .
Acila dwamcum? (Hinds)

x-S ¢ (1843 Nucula divaricata Hinds, Proe. Zool. Soc London, p. 97) ) )
cH1./ / (1850 Nucula mirabilis Adams et Reeve, Samarang, Moll., p. 75, Pl. XXI, Fig. 8)
(1920 Nucula mirabilis, Yokoyama, Jour. Coll. Sm Tokyo Imp. Umv » 39, 180, Pl. XIX,
Fig. 9a, b.
v Geol. Range :—Miocenel®-Recent. A/
Occut. :—UPPER KADONOSAWA SERIES. leatal (loc. 25; rg. no. 1489.)
- uculana nidatoriensis Otuka n. sp. -
§"'//3’44§(@v PL XLVIL, Fig. 11.
Shell oblong, pyriform, tumid; beaks at anterior 2/5, shghtly elevated, obtuse, inclined
f M/ / & X/J:/_ 2 inward ; anterior dorsal margin sloping so as to brinig the somewhat acutely rounded
CMI2980 4 point about midway to the base; posterior dorsal margin with about the same slope as
the front, directly and slightly upturned. Posterior margin small and obliquely trun-
cated ; vertical margin full and well rounded ; dorsal face very broad, with a wide, flat-
tened, or somewhat depressed space; destitute of riblets, in front of the beak; and a
long lanceolate one defined by a ridge behind. Length 14 mm., height 7:5 mm., thickness
36mm? On the inner margin of the posterior end, the ridge which is characteristic of
Nuculana (Nuculana) is obsolete.
Nuculana minute (Fabricius)'® from the North Pacific is closely allied to this species.
Nuculana confusa kongiensis Otuksa is an other allied species. But this species has a
ridge from beak to postero-dorsal margin.
@C o288/ < Nuculana_sp. 1}found in Nippon-kai (Japan sea)(Pl. XLVII, Figs. 12, 13) has finer con-
centric sculpture.
Occurrence : —UPPER K OSAWA SERIS. Kadonosawa (loc. 22; rg, no. 1
Nidatori (loc. 17; rg. no_1 3,-1807.) . e
Nuculana confusa kKongiensis Otuka n. sub sp.
cp///e'g(g#Q,,y Pl. XLVII Fig. 14
1929 Leda confusa, Yokoyama, Jour. Fac. Sci. Imp. Univ. Tokyo, [II], 2, 394, Pl
_ This specles is rarely found in the Kadonosawa series. The specimens from the
Cr{/2882 Kadonosawa series are slightly shorter and higher than the recent specimens of Nuculana
/e confusa Hanley®» (Pl. XLVII, Fig. 15), which the writer collected from the Pacific coast of
Tiba'® prefecture. The figure of the specimen from the lower Kongi beds of North
Karafto shown by M. Yokoyama coincides very well with the specimens from the upper
Kadonosawa series in configuration. Length 135mm height 77 mm., thickness 2'6 mm.
(with one valve.)

Geol. Ran:—Middle Neogene (Lower Kongi series.) é{
; Tg. no. 1260, type sp.,)

Cecur. :—LOWER KADONOSAWA. SERIES. Siratori (loc. 7

117) XKosiba series, Upper Part of Yunagaya series ?
118) Yunagaya series.
119) Fauna Grinl. (1776); HANLEY, Mon. Nuculidae, (1863), Pl. III, Figs. 61 and 62.
120) . HANLEY, Mon. Nuculidae in Sowerby's Thes. Conch., (1866), 119, Pl. CCXXVIII,
Fig. 85 '

121) 3
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Sakamoto (loc. 6; rg. no. 1291), Takaba (loc. 9; rg. no. 1431). \/ :

Yold@a/thramefomms Storer ., Q 6 ) ’ '
P XLVII Fig. 1. —— 4 - . r/8 <E
1 id thraciaeformis Storer, Boston Jour. N. H,, 2, 122.

1926 Yoldw scapha Yokoyama,, Jour. Fac. Scx Imp. Univ. Tokyo, [II], 1, 247 Pl,
XXXI, Figs. 7-11.
Geol.. Ran,:—Miocene-Lower Pliocene (Beds B and C in Embets). [

Occur. :—UPPER KADONOSAWA. SERIES. Slratorl valley (loc 22 21, rg. no. 1294) .
YoldiWri_Eochotensz homenko - '

P XLVII, Figs. 17, 18. ) )% 7 - 12

1930 Yoldia cooperi #nsis Khomenko, Transaction of. the Fareastern Branch of / ) &% &

the Ge ¢al and Prospecting Trust, p 59, Pl III, Flgs 3 and 4. : ‘ /P2

Geol. Ran. :—Middle Neogene ‘

Occur. :—UPPER KADONOSAWA SERIES, Nidatori (loc. 17; rg. mo. 1296, 166, 2783
1307), Hatimae (loc. 28 ; rg. no. 1 je/izV
Yol}c?a/intemmedw kadonosawaensos Otuka = S —

1 XLVII, Fig. 19 ' Brpe 91

Thrs\subspemes has/a more elongate shell and a more rounded ventral margin than
a‘r/ /) &0
Yoldia intermedia-Sars (1865, Sars, Fos. Dyre. Quatern. Period, p. 38, Figg 98, 96; or Tab, "r)2 983

IV, Figs. 9, 9a.) Crr2 gR %
Occur. :—UP. KAD. SER. Siratori valley (loc 21, 22; rg. no. 1909 type sp., 1304.) (C“,,f;fgg“

Yoldia sagittaria Yokoyama
1926 Yoldia sagittarie. Yokoyama, Jour. Coll. Sci.. Tokyo Imp. Univ., 45, 10 and 20, A
Pl. II, Figs. 10, 11. /71887
. Geol. Ran. :—Miocene (Middle part of Zydban coal field.)
_Oceur:—UP. KADONOSAWA SERIES. Slratorl valley (loc, 21 ; rg no. 1 5)

Yold'taspS T s ‘b‘:'
2 #

Occur.:—UP. KAD. SER Kmtaltl (loc 23). @_gﬂ, 887 i
‘Yoldia sp. 4 ) . |
- Occur. :—LOW. KAD. SFR. Slraborx (loc. 7; rg no. 1%) . / /63952 .
Arca amieule Yokoyama o o (YZ A '

. Pl. XLVII, Fig. 20 ) LT
1925-;4rcwmiculMyama, Jour. Fac. Sci. Imp. Univ. Tokyo, {II] 1, 19, Pl. VII, ,, &<&¥

/&7

Figs. 2-4.

Geol. Ran.: Miocepe-Lower Pliocene. £

Occur. :—UP. Kad. SER. Slraton v:;ir (loc. 21, 22 3“7e.no0. QJ@ Tﬁ %), Nisatai // - Zer'd
1

(loc. 25; rg. no. 18¥2), Kotaki (rg. no( 1602),\ Nidatori- (J6¢/ 17; rg no. Ct/ /2888 -49-20
LOW. KAD. SER. Slrato
Arca aff. trilineata Conrad

o 75 & Mty T T e 9
‘ de-lpl‘iia, 8 814 /) 860

1856 Arca trilineata Conrad, Proc. Acad. Nat. Sci. P
Geol. Ran. :—Miocene-Pliocene. - 4/ 4
Occur.: LOWER:KADQNOSAWA SERIES. Yazawa (loc. ], 5; rg. no. 1314, w3./” 84 4

Sakamoto (loe. 8; rg. no. 1315). - )
Arca w&nohmsis Otuka n, sp. T ' ; /’ '
Pl. XLVII, Figs( 21, 22- )
. . Shell medium in size, olofig, thick, inequilateral, slightly inequivalve. Beakatthe // 63 plre
anterior third of the hinge xgalgln, prominent, much incurved. Anterior end rounded, o089
shortly and obliquely truncate above, regularly arcuate below passing gradually into the ¢, /2860,
Crr2e 9/
. Cys-892
[ . Chr/2893
/ 2 p7¥
72898

5

,r 2908
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- Measurements :

[Vol. XII,

Length

Height

Thickness

Length of
hinge margin

Notes -

1

14'7 mm

168
22'15

11'1 mm
127
170

. 50 mm

59
70

106 mm
153

left valve

right valve

. left valve

2925 | 240 114 : o
— 297
4025 3545 1825

7(Holotype) 4711 - 8835 196

: right valve
3075

364

left valve

9

broadly rounded ventral margin which is straightened behind ; posterior end produced,
twice as long as the anterior, narrowly rounded : posterior slope nearly straight, about
twice as long as the anterior.

Antero dorsal angle about 120° postero dorsal 140°. Sculpture consisting of 28 to
30 subequal squarish ribs; granulate on the left valve, but more or less smooth on the
right. Ribs of the anterior part of the left valve and medial part of the right divided
with a shallow, sometimes obsolete, median groove, Cardinal area medium sized; hinge
straight with numerous fine teeth. Inner margin strongly crenulated.

This species from Ninohe, Iwate prefecture differs from .dreca abdita Makiyama,
in having a broader area of obsolete dichotomous ribs on the left anterior and right
medial portions. According to Prof J. Makiyama, Arca abdita Makiyama, has a narrow
arpa, and each rib with a shallow median groove.

N/Occurrence :—LOWER KADONOSAWA SERIES. Siratori (loc. 7; rg. no. I\Wcotype,

8), Nisatai (loc. 3, rg. no. 1828), Yuda (loc. 4; rg. no. 1824), Yazawa (loc. 5, rg. no. IW
Tate (loc. 6, rg. no. 1§

Okuda collected a subsp cies of Arca ninohensis Otuka from S. Imamura’s Nisitoyama

beds!®) in Toyama prefecture. In this subspecies the dichotomous character is completely
obsolete. According to Imamura and Okuda, the Nisitoyama beds may be younger
than the Middle or Lower Miocene strata. .
Ostrea gigas Thunberg

(1793 Ostrea gigas Thunberg, K. Vet. Ac. Nya Handl, 14, 140.)

1920 Ostrea gigas, Yokoyama, Jour.. Coll. Sci. Tokyo Imp.  Univ., 39, 162, Pl XV,

Figs. 1-4, Pl. XVII, Fig. 2 (only).

Geol. Ran. :—Miocene-Recent.

Cecur.: —UPPER kADONOSAWA SERIES Siratori valley (loc. 22.)

LOWER KADONOSAWA SERIES. Siratori (loc. 7; rg. no. 1428).

Ostrea gravitesta Yokoyama

1926 Ostrea gravitesta Yokoyama, Jour. Fac. Sci. Imp. Univ. Tokyo, [II], 1, 388, PL

122) J. MAKIYAMA, Mem. Coll. Sci., Kyoto Imp. Uine., op cit. (1926), 152-153, Pl XII
Fig. 11,
123) S, IMAMURA, op cit. (1933).
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XLV, Figs. 1a, b, ¢, 2a, b, c. :

Geol. Ran.:—Middle Miocene-Lower Miocene (Green tuffite in Akita prefecture,
Tayama basin).129

Occurrence :—LOWER KADONOSAWA SERIES. All localities of the Low. Kado-
nosawa series. (Rg. No. 1326). ’

Ostrea rosacea? Deshayes (/&7 é‘
1836 Ostrea rosacea Deshayes, Anim. s. vert. 2nd ed., ?, 236. _ ’
Geol. Ran. ;—Pliocene®-Recent. K /8785
Occur :—LOW, KAD. SER. Nisatai (loc. 3), Slraton (loc. 7; rg. no. 1329, 1

U ay Ottka 1. 3p. )

{ PL XLVII, Fig. 24 CM /271024 |
“Shell obl ; Tounded in front, somewhat pointed at the ventral angle behind, @

umbonal region eroded, but prominent; beak at the antero one fourth of the shell length.

Surface sculptured with fine concentric wrinkles and striae. Side of the shell slightly !
compressed at the ventral middle. )

Measurements : Length Height Thickness

Monotype. 59mm. 39mm. 23mm.

This species resembles Unio douglasiae nipponensis v. Martens in its outline, but the
former has a shorter shell. The anterior margin and umbonal area slightly weathered.

Occurrence ;—YOTUYAKU SERIES. Kobayasi (loc 11; 1g. no. 1593).

5 hastatus a @Y Skoyataa =

1929 Chlamys hastatus ingeniosa Yokoyama, Imp. Geol. Surv. Japan, Rep., 104, 5,

Pl VI, Fig. 2. 4 ?’7 é

Geol. Ran.;—Middle Neogene (Nanao in Noto).

Occur.: —SUENOMATUYAMA SERIES. Mainosawa (loc. 34; rg no. 13&2/), Saruga-
sawa (loc. 30).

CRlanys kotorarna- Otuka n. sp.

Pl XLVII, Fig. 25.

Shell medium sized, of/.‘medmm thlckness more or less elliptical or elongated sub- @7 ;
circular, m-equﬂateml,/pﬁstenor margin  more or less produced; somewhat flattopped: / / 7
narrow ribs, finely imbricated when fresh, smooth when worn, very variable in number,
multiplying with growth by intercalation, in this specimen 36-38 primary and intercalated
ribs. Hinge line about half the length of the shell, variable with 8 or 9 (or 10?) radiating
riblets of the anterior left ear.

Measurement: Height 56'56mm., length 6lmm.; length of hinge line 27'0mm., thick-

ness (with left valve only) 0'9mm, N

Occur..—SUENOMATUYAMA SERIES. Kamimainosawa (loc. 34; rg. mno. 13}‘// -

monotype).

This species is characterized by its elongated form. Chlamya akitana Yokoyamal?)
is an allied form. But Ch. akitana Yok. has bifurcated ribs and higher altitude than
this new species.

-

124) T. TAKEYAMA, op. cit, (1933).

125) M. Yoxroyama, Jour. Coll. Sci., Tokyo Imp. Univ., 39 (1920), 163, Pl XVIJ, Figs.
1 and 3.

126) MARTENS, Sitz. Ber. Nat Freunde, (1877), 119.

127) M. YorovAma, J. F. Sei. Imp Univ. Tokyo, [II],I (1926), 388, Pl. XLIV, Figs.
15, 16, 17.
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@Clq/ 7’7 '/ - deseribed from Noto by M. Yokoyama is another allied form, but

//gfﬁ

l
A

70879
/) 880
om/x9/ 2
oM 2G/3
cMr> /¥

/ this species has more finer ribs on its surface.

The Pliocene fossil form of Chlamys vesiculosa Dunker!? resembles this species in
its in-equi orm, but in size and ribs it is essentially different from the latter
species:” -
Chlgmys islandicus nisataiensis Otuka

Pl. XLVII, Fig. 2

\Shgll moderate in size, the height almost equal to the length, subequivalve and

subequilatéra excepi}/ for the ears, rather thin, compressed, radially costate. Beaks
small, sharply pointeéd, approximate. Ears unequal, the anterior large, triangular, that
of the right valve with a deep byssal notch; the posterior triangular, truncated behind
at right angles or obtuse. Discs right angled above with the dorsal margins descending
slightly concave meeting with the regularly rounded ventral margin at broad angles.
Left valve more or less inflated than the right which margin is crenate. Sculpture:
anterior ear of left valve with about 6-12 unequal scaly radial riblets (12 in the paratype
of the left valve), that of the right valve divided into the upper area with flexuose,
lamellated, horizontal, incremental lines; posterior ears with 6 to 12 low scurbrous rib-
lets, which interspaces with a feeble riblet; the riblet obsolete near the upper margin;
discs with 30 to 33 subequal, equidistant, flattopped. roundly edged ribs which are
dichotomous at its ventral part (they show the dichotomous character after reaching a
height of about 30mm.); interspaces as wide as or a little narrower than the ribs,
usually with an intercalating riblet ; except for the posterior and anterior part. The
posterior and anterior part densely ribbed, and the intercalating riblet obsolete. Incre-
mental lines very fine, not much imbricated. Interior side obscurely radially grooved.
Ventral margin strongly crenated.

Measurements :

Height Length Number of ribs

335mm. 383 0mm 30 (holotype ; right valve).

—_— 550 mm. 36? (paratype; left valve).

155 mm. 155mm. 31 (paratype; right valve).

1001 mm. 10'l mm. 30 (paratype ; right valve.) /
Occurrence: ~LOW~KAD. SER. Nisatai (loc. 3; »g. no. 1334, paratype and cotypes),

Tate (loc. 6; rg. no{1291}) Siratori (loc. 7, rg. no. 1385), Takaba (loc. 9, rg. no. 1336).

The number of\gibg’4re more or less variable) in this species. Recently Prof. M.

Yokoyama described Chlamys akitana ( Yokoyama)from the lower horizon of the Akita oil
bearing Tertiary, which is most allied to this new species. But the former has a broader

‘interspace between the ribs, fewer ribs, and a straighter antero- and postero-dorsal margin,

and more acute angles between the postero-dorsal and the antero-dorsal margin. The
young form of Chlamys akitana (Yokoyama) is hardly distinguishable from that of this
species. :
" Chlamys meisensis Makiyama®s® is another allied species. But the former has broader
interspaces between the ribs, fewer ribs, and a straighter antero- and postero-dorsal
margin.

128) M. YorovaMa, Imp. Geol. Surv. Rep., 104 (1929), 6, Pl. V, Figs. 3, 4.
129) DuUNKER, Index. Moll., (1882), 241, Pl. XI, Fig. 1. ‘
130) J. Maxivama, op. cit. (1926), 156-157, Pl. XIII, Fig. 4.

’
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From the type species,'s!. this new subspecies is distinguished by its blunt dorsal

angle and shallow byssal notch. Py
/! /

e Y 22

Citanys sp. 1.
An indeterminable specimen was collected from the Upper Kadonosawa series. é/

Occurrence : —UPPER KADONOSAWA SERIES Hafnmae (Loec. 28; rg. no. 13
R sp. 3 ——

An indeterminable specimen was collected from the Upper Kadonosawa series. L Ve 2?(\3_’ / -
Occurrence : — UPPER KADONOSAWA SERIES Hatxmae (loc.. 28; rg. no. 1338). ~

An mdetermmable specimen was collected from the Suenomatuyama series. /9 fF3 B
_Occurrence : —SUENOMATUYAMA SERLESMLammmos,m(loc 34; rg. no. 1339). ,<

Petiinm swiftii etchegoini (Anderson)

1905 Pecten stechegoini Anderson, Proc. Calif. Acad Sei., [iii}, 2, 198, Pl XVIII, / / yJ’f‘
Figs. 92, 93

1911 Pecten cosibensis Yokoyama, Jour. Geol. Soc. Tokyo, 18, 4, P1. I, Figs. 3, 4. / 4 8 g— f
1926 Pecten heteroglyptus Yokoyama, Jour. Fac. Sci. Imp. Univ. Tokyo, (I1], 1, 304,
Pl. LIII, Figs. 7, 8. JSrO8 6

Geol. Ran.:—Miocene? (Yamasiro)32-Pliocene. 1/ o
Occur.:—SUENO, TUYAMA SERIES. Sarugasawa (loc. 30, rg. no. 1346}, Numakubo /7~ & &
(loc. 31, 32, rg. no. 1 ayasiki (loc. 33, 42), Kamimainosawa (loc. 34, rg. no. IM), / / © d} 3

Anausi (Icic , IZ. nOo. 1 ), Nagamine (loc. 38, rg. no. 13¢4), Suenomatuyama (loc. 40,
rg. no. 133 A4 &
Palltum swiftv nwttert (Arnold) i : 7

1906 Pecten (Chlamys) nutteri Arnold, Prof. Paper, 47, U. S. Geol. Survey, p. 67, Pl
X1, Figs. 8, 4, 4a. 7e 20
1926 Pecten heteroglyptus Yokoyama, Jour. Fac. Sci. Imp. Univ. Tokyo, 1, 304, Pl / / &__?
XXXIII, Figs. 1-6. /
Geol. Ran.:—Miocene ? (Yamasiro)3®-Pliocene.

» /1992
Occurrence:—SUEbg&l?'[ATUYAMA SERIES. Kamagy;?ﬂ(l (loc. 33, 42), Kamimaino-

sawa/(loc. 37; rg. no. 13¢8), Numakubo (loc. 31; rg. no. 18¢6), Nagamine (loc. 38; rg. no.
1 )- " . e i R preenearpc

Patinopecten tokyoensis kimurai (Yokoyama) ,
1925 Pecten kimurai Yokoyama, Jour. Coll. Sei., Tokyo Imp. Univ., 45, 27, Pl IV,
Figs. 1-6; Pl. II, Fig. 4.

1093 11303 17973 ||
/) 89% /1 70% 1/9/F
/1 §9& //?af /1S |

o Mi 11996 /17% 11914
.Geol. Ran.:—Middle Neogene.
Occur.: —SUENOMATUYAMA SERIES. (Rg. no. 136, 13bo 13’9{ a% 1&53/ (354) /7 g% 7 ;g{, N3y
1355, 13b6, 137, 1966; 1é§si , 1867, 1395, 1465.) /1 829 71909 N?/?
PPER KADONOSA A SERIES. (Rg. no. 134, 1385, 1466, 15,47 1356 // 900 //?/0 ,
1369, 13Y9, 150k 13%4, 13¥6, 1374, 1&5) K 132
Patinopecten tokyoens@s Mmurayamat | Yokoyams) ————— 7763 3
1926 Pecten murayamai Yokoyama, Jour Fac. Sci. Imp. Univ. Tokyo, [II], 2. 887, Pl. ;?%é /193/

XLIV, Figs. 18-20. e MIT ? 20 R V14
Geol. Ran.:—Middle or Lower Pliocene (Akita). ¢

. Occur.: —SUENOMATUYAMA SERIES. Kamayasiki (loc 39; rg. no. 1376)

Patinopecten hedley yamasakit (Yokoyama)

72/
181) MLLes, Zool. Dan. Prodr., 2990 (1776), 248. /7’ Zfz
1132) M. Yoxovama, Jour. Fac. Sei, Imp. Univ. Tokyo, (1T}, 2 (1030), 400 and 402. /7723
/793 ‘
A /

/1926
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1925 Pecten yamasakii Yokoyama, Jour. Fac. Sci. Imp. Univ. Tokyo, [II], 1.17, Figs.

1, 2, 4, 5.
. Geol. Ran. :—Upper Miocene-Lower Pliocene. #/ ¢
Occurrence —SUENOMATUYAMA SERIES. Kintaiti (loc. 32, yg. no. 136l 15{#2) 0
Anausi (loc. 36;, rg. no. IV/T 1380), Kamayasiki (loc. 33; rg. no. 15\,4})7, Sarugasawa (loc. d
30; rg. no. 13y7). . 2
; Volsella barbata (Linné) ’ T e v
/! ?'27 1758 Mytilus barbata Linné, Syst. Nat. 10 ed., p. 705. i 7
//93€ . 1922 Modiolus barbata, Yokoyama, Jour. Coll. Sei. Tokyo Imp. Univ., 44, 174, Pl. XIV’
Fig. 19.
// ? 37 ‘ Geol. Ran.:—Miocene!3®-Recent. :
Occur.:—SUENOMATUYAMA SERIES. Itukamati (loc. 35; rg. no. 1401, 1402),
Anausi (loc. 85, 36), Isikiridokoro.
/ y ?"’ .?'—S-\—r Brachidonies senhausii (Beeve) , - €
1857 Modiola senhausii Reeve, Conch. Icon. sp. 20.
1927 Modiola senhausii, Yokoyama, Jour. Fac. Sei. Imp. Univ. Tokyo, [IT], 1, 435, PL
XLIX, Fig. 6. ;
Geol. Ran.:—?-Pleistocene-Recent. -
Occur. :—UPPER KADONOSAWA. SERIES Hatimae (loc. 28.).
WMgznosa (Adams et Reeve)
[ ( 9 @o 1850 Cardita ferruginosa Adams et Reeve, Zoology Voy. H. M. 8. Samarang. sp. 78, (
J /s Pl XXI, Fig. 21. ‘ ‘ !
/ / 9 Q o 1920 Veenericardia cipangoana Yokoyama, Jour. Coll. Sci. Tokyo Imp. Univ., 44, 137, ]
/ 9 443 Pl XI, Fig. 2. ‘
Geol. Ran.:—Miocene (Zydban)-Recent.
VI X 4% Ocour.:—SUENOMATUYAMA SERTES. Mainosawa (loc. 34.)
— " O‘Vmemcwrdm ferruginea (Adams)
)29 /5/ 140 Cardita ferruginea Adams, Syst. Conchylien Cabinet, Martini and Chemnitz., Car-
c”/zg//z ¢S dita, p. 17, P1. VI, Fig. 11. )
M 129/ g4 ok j1139120}(1/;@7;@‘7:wovrglw; Jerruginea, - Yokoyama, Jour. Coll. Sci. Tokyo Imp. Univ. 44, 139,
igs
cK(127/7 /! :Lc:q’ Geol. Ran. :—Miocene-(Zydban)-Recent. ]
CM 129% o4 / ' ? O;e .:—SUENOMATUYAMA SERIES. (small type) Kamaya‘ukl (loe, 39; rg. no. =
CH (292 140
UPPER KADONOSAWA (large type) Kadonosawa (loc . i
no.\1407)) Nidatori (loc, 17; r&nOMHatlmae (loc. 28; rg. no( 1297)) :
Ny 57 ) 1 ) acumlmeam Conrad it ST
/! G ¢St 1849 Lucina acutilineata T. A. Conrad, U. S. Exped., x, Geol., p. 725
/' y 9. % 2{ . 1850 Lucina annulate Reeve, Conch. Icon., vi, Lucina, sp. 17, Pl. IV, Fig. 17. 3
1920 Lwucina borealis, Yokoyama, Jour. Coll. Sci. Tokyo Imp. Univ., 44, 133, Pl X, ?
Fig. 7. |

Geol. Ran.:—Oligocene!3)-Recent.

Occur.:—UPPER KADONOSAWA SERIES. Kintaiti (loc. 23; rg. no. 1411), Hatimae
__ro 28.), Nidatori (loc. 17; rg. no. 1410).
/ /942 1% " Lucina k-hata#i Otuka n. Sp.

/ / 7f 3 - 7 133) M. Yoxovama, Jour. Fac. Sci., Imp. Univ. Tokyo, [I1], 1 (1925), Pl 224.
C’ o 12 2002 134) GraANT & GALE, Mem. San Diege Soc., Nat. Hist., 1 (1931), 287.
‘, chr29>3
emr292¥
L CM1292;
L CAI?
c'Z/z?)?
cny) 2927
cy) 272
CMI}? 2
emw:?? .
CHI293S i
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Shell tofe or less thin, with the surface more or less irregularly and-
concentrically lamellated; anterior end longer attenuated; posterior- end more plump,
obscurely vertically truncated; beak low pointed; lunule small, crescentric in.form,
deeply impressed, with fine, close, more or less irregularly crenated striae parallel to
the hinge margin; postero-dorsal area more or less distinet, extending to the postero-
ventral margin. Ligament impressed, broadly curved.

Measurements : Length. =~ Height. Thickness.
No. 1. (Cotype) 18 mm. 16 mm. 10 mm.
No. 2. (Cotype) 17 mm. 155 mm. 8 mm.
No. 3. (Cotype) 155 mm. 145 mm. 7 mm.
No. 4. (Cotype) 14mm. 18’5 mm. 6 mm.

This species resembles Lucina (Myrtea) acutilineata Conrad, but the former is
easily distinguished from the latter, in the smaller size and finer concentric striae, and

a longer, inequilateral shell.
Occur.: ~LOWER KADONO%AWA SERIES. Nisatai (loc. 3; rg. no. IM type),
Yuda (loc. 4), Tate (loc. 6; rg. no.

jjokoyainat Utuka n. sp.

Pl XLVII, Figs. 29, 80, 81, 82.

Shell Dall’s Lucinisca type,135) small, lenticular ventricose; surface cancellated with
concentric thick lamellae and radiating riblets. Concentric lamellae rude prominent
near the margin. Anterior dorsal area, small, marginal; extremity emarginate above-
Lunule depressed small. Cardinal and lateral teeth distinct; inner margin minutely
crenulated Posterior dorsal area narrow, in which the radiating riblets are obsolete.

vMeasuremenf.. Height. Length. Thickness. medial areg. - oK) 293
No. 1 (Cotype) 11'5mm. 122mm. 100mm. 39 12237
No. 2 (Cotype) §5mm. 9-0nam. 5:0mm. 38-39 cr17293%
No. 3 (Cotype) . 80mm. 87mm. 4:2mm. ‘ 39

No. 4 (Cotype) - 8:5mm. 9'2mm. . 55mm. 37 .

This new species from Ninohe is.closely allied to Lucina (Myrtea) nuttallii Conradm)
from the American Neogene, but is readily recognized by the finer concentric sculpture
and larger beéak. ,

Occur.:—~LOWER KADQNOSAWA SERIES. Nisatai lozc/:{, rg. no. 1 ) Yuda ?
(loc. 4), Tate (loc. 6; rg. no, 14X4), Siratori (loe. 7; rg. no. 1
Pillucina pisidiwim nisadaiensis Otuka n. subsp.

Pl. XLVII, Figs. 33, 34.

Shell small, rounded, moderately convex, obhque inequilateral, the dorsal area hardly
indicated or obsoléte; beak small, low, but pointed, prosogyrate over a small moderately
impressed rather narrow lunule; anterior dorsal margin slightly truncated; posterior
dorsal margin convexly arched, as high as the beak ; surface finely, concentrically, rather
closely grooved, with a weak keel running from beak to anterior margin. Diverging

ribs being of about the’ same strength and prominence as the concentrlo sculpture. CMH/2939
Number of ribs about 30.or more. Inner margin crenate. . Ccry/ 2940 2
Measurement: height 10 lmm length 97mm.; thickness 6 1mm, oo Crgf294/

185) Darn, Proc. U. 8. Nat. Mus., 23 (1901), .805. . !
186) Conrap, Jour. Acad. Nat. Sci, Phila., 1 (1837), 255, Pl X& Flg 2.

‘No. of ribs in the e ,1736‘¢7d/32

/17 £7

7/ 950, »33,352
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This subspecies is nearly allied to Pillucina pisidium (Dunker)13? from Japanese waters
./ and Japanese. Pleistocene. Our specimen has a higher and thicker shell, with more rude
prominent diverging ribs and concentric sculpture.
Occurrence :—LOWER LADONOSAWA SERIES. Nisatai (loe. 8, rg. no. 1415, mo- ~

notype). i
Pillucindg contrari® (DUnker) [ e : ]
/ 9 /q nY\ Pl XLVIIL, Figs. 37, 35, :
ﬁ 1882 Lucina contraria Dunker, Index Moll. Maris Japon., p. 215, Pl. XI1I, Figs. 12, 13, 14. ]
1920 Lucina contraria, Yokoyama, Jour. Coll. Sci., Tokyo Imp. Univ., 39, 134, Pl X,

CM 29424638 Fig s.
Two specimens’ which were collected from Nisatai valley are more or less hlgher
shells than thé Recent and Pleistocene specimens.

‘ Geol. Ran.:— Pleistocene-Recent.
" Ocenr..=LOWER KADONOSAWA SERIES NISM@T 8; regno..1416).
m 4 Taras ferruginata (Makiyama)
Pl XLVII, Fig. 85, Pl. XLVIII, Figs. 39, 40.
i "rr9 A $~ 1926 Diplodonta ferruginata Makiyama, Mem Coll ~Kyoto/Imp. Uni¥., [B], 2, 157,
§ /(1?87 Pl XII, Figs. 12, 13.
i V74 X & - Geol. Ran.:—Upper Oligocene ?—Middle Mi ce\e\
| 7792/ Occur. :—LOWER KADONOSAWA SERI Nisg tal (loc 3; rg. no. 14 );
{ ﬁ” ,%zz” 543 (loc. 6; rg. mno. 1291), Siratori (loc. 7; rg. no arayama (loc. 8; rg. no. 15"?:1)
l 787 Cardium (Cerastoderma) shiriy — -
Pl. XI.VII, Fig. 36. -
7 189 1923 Cardium shinjiense Yokoyama, Jap. Jour. Geol. Geogr., 2, 7, Pl II, Fig. 6.
/1 96e This species is distinguished from C. ciliatum Fabricius®® from the California coast
11 9¢/ by its truncated posterior margin, more produced postero-ventral mdrgin and higher
/! 762 beak. 0
/7 9423 Geol. Ran.:—Miocene-Pliocene. -/ y,
/ / 9 /;‘ z Occur. —LOW ADONOSAWA SERIES isatgi/(loc. 8; rg. mo. 14%{), Yuda
(loc, 4, Tate (loc. 6; rg. no, ratori (loc. 7; rg. no. 1373, 1
// 9 6&’ 14%6, 1 ), arayama (loc. 8; rg. no. ! Takaba (loc. 9.
/70977 /ﬂC'a/rdwu
s/ 250 Two spemmens which look like Cardium (Cerastoderma) shiobarense Y okoyama (1926,
G593 Jour. Fac. Sci, Imp. Univ. Tokyo, [II], 1, 184, Pl. XX, Figs. 2-5.) were collected.
;e Occur.: —LOWER KADONOSAWA SEIRES. Tate and Siratori (loc. 6, 7).

“Paphia” siratoriensis Otuka n. sp.

773 (964 I XLVIIL Figs.'98. 41a, b, Pl L, Fig. 98,
// 7. é ? Shell elongate, turgid, sculptured with fine concentrical and radial grooves. Con-
centrical striae prominent and radial scalpture obsolete on the posterior third of the
/! ?67 shell surface. On the middle of the shell, the concentrical striae broken. Lunule well
77970 %ap defined by a depressed line. Escutcheon obsolete, narrow. Inner margin smooth.
/! 922 Meagurement: - Height Length Thickness
/! 77 3 - No. 1 (Cotype) 10mm. 15mm. 2mr.
No. 2 (Cotype) 23mm. 83'5mm 9'5mm,
79 7% No. 3 (Cot 205 305
7/ 978 0. 3 (Cotype) mim. mm. xmm.
/! ? 7‘ 137) Du~kEr, Moll. Jap., (1861), 28, Pl. IIL Fig. 9.
C('i " /ZZ Z?{ 138) Fasrictus, Fauna Grind., (1780), 410.
Mz
CMm129¢ €
&M 129 ‘/7
CM12948
cm 1294
cM 124957

CM 1S



11,

TS
de

10~

14.

er

St
er

-
(S
11

Part 3. Tertiary Structures of the Northwestern Iwate. 617

Occur.:—LOWER KAD(E\?E{WA SERIES. Siratori (log. 7; rg. no. @ cotype),
Nisatai (loc. 3; rg. no. lgi))Yazawa (loc._5, 1; rg. no. E&i @ Tate (loc. 6; rg.
no.@ 3), Takaba {loc. 9; rg. no@_i%g ' : ’
The Writer could not find the section of Paphia Bolten 1798 that has such character-
istic of surface sculpture as described above. The writer-considers that it may possibly
be a new section of Paphia. -

Protothaca jedoensis (Lischke)!® i3 a shell closely allied to this species. But the

former has very rudely sculptured and shorter shell than the latter.
Cle ta (Compsomyax) aff. subdidaphant Carpenter o

Pl XLVIII, Fig. 42. VI F L2 |

1864 Clementia subdiaphana Carpenter, Brit. Assn. Adv. Sci, Rep. for 1863, p. 602,
607, 640. '

1924 Marcia subdiaphana, Oldroyed, Stanford Univ. Publ. Geol, 1, 155, Pl. XXX VIII,
Fig. 1; Pl. XXXVIII, Fig. 3.

1931 Clementia (Compsomyaz) subdiaphana, U. S. Grant, IV and H. R. Gale, Mem ,
San. Diego Soc. Nat. Hist., 1, 334, PL I, Figs. 10a, 10b, ? 15.

Geol. Ran.:—Miocene?-Lower Pliocene-Recent.

Occur :—UPPER KADONOSAWA SERIES. Sikonai (loc. 21; rg. no, 1443). v
Clementia (Compsomyaux) sSubdiaphana yazawaensis Otuks V4 ?}/ .

PL. XLIX, Figs. 64 a, b. 17982
“According to Grant and Gale, the description of Clementia (Compsomyaz) subdiaphana ;
Carpenter is as follow: *“Shell moderate in thickness, sculptured only with fine growth 7 ?83
lines, elongate-ovate varying considerably in outline and ventricosity, beaks anterior to /7 98 ¢
the middle and pointing forward, anterior slope short and abruptly descending, posterior V4 8¢

"dorsal margin almost parallel for a short distance with the ventral margin, lunule broad // 784

and very faintly defined, escutcheon depressed but not defined; hinge like that of Pitar, ?87 ,

but lacking the anterior left lateral; valve margins smooth, pallial sinus broad and // ?39 *

strongly ascending.” But this Japanese subspecies has a more or less lower shell. The

type species has a more convex ventral margin. ‘ // ?? 9
Occur.:—LOWER KADONOSAWA SERIES. Yazawa (loc. 5 and 1; rg. no. 1446, €77 /2752
1447, 1448, 1450), Yuda (loc. 4; rg. no. 1452), Tate (loc. 6; 1451); rg. no. Narayama (loc. crr) 2983

. Cry /2%

8; rg. no. 1449, 1453), Itinohe (loc. 10; rg. no. 1454). Crr) > 968
Saxidomus? sp. : cnrre L6

Occur.: — .—.Anausi (loe. 36)—... ... -
Macrocallista pacifiea (Dillwyn) /7 7 ?0

(1817 Venus pacifica Dillwyn, Cat. Rec. Shells; i, p. 175)

1920 Meretriz (Callista) chinensis, Yokoyama, Jour. Coll. Sei., Tokyo Imp. Univ., 39, 120,
Pl. VIII, Figs. 9, 10. .

Geol. Ran.:—Cret.-Recent.

Occur.:—LOWER KADONOSAWA. Siratori (loc. 7; rg. no. 1455) ’
itar yabei Otuka e e e L

Pl. XLVIII, Figs. 49, 50. /9 9/ T
Shell moderate in size, solid, thick, trigonally ventricose; slightly polished, marked * .
by minute concentric growth lines; beak large, subcentral or slightly posterior; anterior co1 1296
end prominent, rounded, posterior narrowly rounded; ventral margin broadly convex; =2,
lunule feebly defined by an impressed line. ,.
y ! . Ch1129¢]

139) LiscHKE, Jap. Meeresconch.; 3 (1874), 84, Pl. VII, Figs. 1-9.
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Interior margin smooth. .
Measurements : Length. . Height. Thickness. :
No. 1 (cotype) 26:6mm. . 220mm. . 82mm (with one valve)
No. 2 (cotype) 43-54xmm. 37-0mm. 12.5mm ( . )
No. 3 (éotype) ? 26'1mm. 11'7mm ( e )
No. 4 (cotype) 30-0mm. ? 9" 0mm ( » )

Pitar limatula (Sowerby)“® is an allied species. But the new species has blunter
beak and a more elongate form. Pitar itoi Makiyamal) from Lower Miocene of Tyosen
has an elongate and mare inequilateral shell.

— Occur : —LOWER KADONOSAWA SERIES. leatal (loc. 3; rg. no. 1456).
7/972 Cyclina sinensis-Gemelin— T
Y 1792 Cyclina sinensis Gmelin, Conchyl. Cab., 11, Pl. II, Fig. 5.
t 7 ?3 1920 Cyclina chinensis, Yokoyama, Jour. Coll. Sci, Tokyo Imp. Univ, 39, 119, Pl. VIII,
Vo4 Figs. 7, 8. , :
4 ?% - Geol. Ran. :—Miocene (Mino)-Recent.
Occur. :—LOWER. KADONOSAWA SERIES. Tate (loc. 6; rg. no. 1)&4), Nisatai ?
(loc. 3; rg. no. 1458). . .
S G P A~ s DOSINIG jap m . : —~
gesn i;’,/lzzﬁzlf Pl. XLVIII, Fig. 54. y '
rt 9 77 g;;j;:: Specimens collected from Ninohe grless lower shells, and a longer
/ / 7 ? cl‘m%ll- postero-dorsal margin than those of the species. The antero-dorsal margin of these
‘é:;"iz:y specimens is blunter than i :
CHRA4T Occur. —LO%?R KADONOSAWA %ERIES lea.tal
cH12%¢ (loc. 4; rg. no 1M azawa (loc, 5; rg. no. IM\ Taty

w’”‘?(loc 7; rg. no. 1 tinohe (loc. 10; rg. no. 1
£ 2 & 3OLaoY\ (7Y 172 nagay{ Otuka n. sp.

r97¢ H ;
e, solid, moderately convex, obliquely elongate ovate, nearly as long as high,
/ 9,006’ inequilatesal. The postero-dorsal border usually more abruptly sloping than the antero-
dorsal #nd the anterior border more broadly rounded than the posterior. Surface regularly
concehitrically furrowed. Beak small, pointed. Lunule narrowly elongate (length 8 mm.
widfh 2:25mm. measured with one valve of type specimen).

/ Measurement: Height. Length. Thickness. g
Monotype 25 mm. 525 mm 1'13mm (with one valve)f
Occur. :—LOWER KAPDONOSAWA SERIES. Nisatai (loc. 3; rg. no. 1 monotype)
Takaba (loc. 9; rg. no.
Dosinia kaneharait®® Yokoyama is an allied species. But this new species is easily
distinguished from .D. kaneharai Yokoyama by its inequilateral, obhquely elongate form

and less prominent anterior margin. :
lDosam:a Japonica ReeveZnomuraz Otuka has a greatly sloping postero dorsal mq,rgm
and more Tigle een the anterior dorsal margin and the antero-vental margin.

Dosinia angulosa Philippi'# is an other allied species. But this new species has a

' 140) Sowerry, Conch Cab., p. 59, Pl. XXII, Fig. 5.

. 141) J. MagIivama, (1926), op. eit. p. 159, Pl. XIII, Fig. 7.

142) REeEvEe, Conch. Icon., (1850), Pl III, Fig. 17. ’

143) M. Yogrovama, Jour. Fac. Sci., Imp. Univ. Tokyo, [11], 1(1926)
144) PrILipPI, Abbild. Beschr..Conch., 2 (1847), 229, Pl. VI, Fig. 1.
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longquuﬂawml form. e e S
Dosi sp. et <o T n-—-wm** ’ /2003 ] -
One incomplete specimens was collectéd from Suenomatuyama series, N )
igﬁmw&ﬂﬂ_&waw .
llina nitidula Dunker LT
Tellina nitidula Dunker, Malakoz. Bl., 6, 229. - : o / 207 ¢
1861 Tellina nitidula, Dunker, Moll. Japonica, p. 27, Pl. III Fig. 14.
1920 Tellina nitidula, Yokoyams, Jour. Coll. Scx Tokyo Imp. Umv 39, 112-118/
VII, Fig. 15. - -
Geol. Ran. :—Miocene-Recent.

Oceur.:—LOWER KADONOSAWA SERIES. Narayama (loc. 8 rg. no. 14
Macomu optiva (Yokoyama)

* Pl XLVII, Fig. 51. = ;2;’%;%
" 1925 Tellina optiva Y okoyama, Jap. Jour. (weol Geogr 2, 6, Pl 11, Flgs 3, 4. ‘2070
Geol. Ran. —Mxocene-Low Pliocene. 7 20/
Occur. :—UPPER DONOSAWA SERIES. Kagitori (loc. 21 ; T2 no. \Aé?)), Nidatori / 2 o722

(Joc. 17 ; rg. no. : 1), Hatimae (loc. 28. . 20
OWER KADONOSAWA. Yazawa (loc. 1, 5 1. no.(1478) 14 1476, 147{, 1444, /, }0{};
1482), Narayama (loc. 8, rg. no. 14§1), Yuda (loc. 4, rg. no. 1) S2orL~
The specimens collected from the Upper Kadonosawa series are generally small in 72-0/6
size, but those from the Lower Kadososawa series are large. The figure of Macoma dis- /- >0/
similis (Marten) illustrated by Prof. M. Yokoyama from Northern Karaftol®) completely /2018
agrees with the specimens from the Upper Kadonosawa series.

~Macoma tokyoensis Makiyama , 72014
1920 Macoma dissimilis, Yokoyama, Jour. Coll. Sci,, Tokyo Imp. Univ, 39, 116-117, /72020
Pl VII, Figs. 19, 20. 7203
1927 Macoma tokyoensis Makiyama, Mem. Coll. Sei., Kyoto Imp. Unlv [B], l, 50, '
Geol. Ran. :—Miocene ?-Lower Pliocene-Recent.
; TZ. DO 14%

Occuyr. ——UPPER KADONOSAWA SERIES. Siratori valley (loc. 21;

Sanguinolaria (Soletellina) minoensis (Yokoyama) . 7S o037
Pl. XLIX, Figs. 65a, b. 72020
1926 Soletellina minoensis Yokoyama, Jour. Coll. Sci., Imp. Univ. Tokyo, [II], .7, /730 )9
Pl, XXVIII, Figs. 13-16.

Geol. Ran. :—Miocene. ‘ /204 9
Ko?im :—LOWER KADONOSAWA SERIES. - Nisatai (loc. 3; tg. no. 1495, e
7), Itmohe (loe M — . ‘
Solen s;.). _ . . 5093
One incomplete specimen was collected. : /2023
Occur. : —LOWER KADONOSAWA SERIES. _Siratori, Yuda, Nisatai,
Cultelliis TZumoensis Yokoyama : B
1923 Cultellus izumoensis Yokoyama, Jap. Jour Geol. Geogr, 2, 5, PL. II, Fig. 1. /=22 2 &
Geol. Ran. :—Miocene-Pliocene (Tatibana group®) in Musasi.) / 2028
" Occur. :—UPPER KADONOSAWA SERIES. Kagitori (loc, 2f; rg. no. 119/2 14&; /2026
Kadonosawa (loc. 22; rg. no. IM Nidatori (loc. 17; rg. no. ﬂ?f), Hatimae (loc. 28.), /22
72722

145) M. Yoxovama, Jour. Coll. Sci., Imp. Univ. Tokyo, (111, 2 (1929), PL LXXIV Fxg 2
146) Y. Otura, Jour. Geol. Soc., Tokyo, 39 (1932), 644. ,
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__.Koida (rg. no. 1491).
/ Mactra ? sp.

[Vol. X1T,

One incomplete specimen was collected from Kadonosawa series.
Occur. :—UPPER kADONOSAWA SERIES Kadonosawa (]oc 22; rg. no. 1500).

o Spisula3-gp————

72033
)

A broken specimen.

Fragment of beak resembles that of Spisula sachlinensis
Schrenck. '

/72088

Vo036 -48-52

Occur. : —SUE. SER. Kamimainosawa (loc. 34 ; rg. no. 1501), Kamayasiki (loc. 39).

3
/7> 03 % P “1@ ¢ Cardilia ” yudaensis Otuka n. sp.

Pl XLVIII, Figs. 46, 47, 48. :

Shell small in size, inequivalve, thin, strongly convex, longitudinally oval ; left valve
almost one and a half times higher than long, inequilateral. Right valve higher than
the left, two times higher than long, subequilateral. Posterior half of the surface with
about 12 radiating ribs generally somewhat broader than the interspaces, disappearing
on the anterior half. Irregular concentric wrinkles are visible on the surface. Beak
prominent, roundly incurved, and pointed. :
Length.

Measurement: Height. Thickness.
15 mm. (right)} . N
Monotype {'12.5 mm. (left) 97mm. 109 mm.

I am unable to find the genus of this new shell.
this shell has an inequivalved shell.

Cardilio semisulcata Lamarck®” is easily distinguished from this new species by its
equivalved shell and more depresssd beak.

Occur. :—LOWER KADONOSAWA SERIES. Yuda (loc. 4; rg. no. 1506).

Cardilia is an a'lied genus, but

—E€rgptomya bussoensis Yokoyama,

Pl. XLVIII, Fig. 52.

1920 Cryptomya bussoensis Yokoyama, Jour. Coll. Sei. Tokyo Imp. Univ, 44, 126, Pl
VII Flgs l 2.

Geol. Ran. —Plelstocene-Recent

‘Occur. :— UPPER KADONOSAWA SERIES. Nidatori (loc. 17; rg. no. 1507, 1508).

/[ 5080

— Atotaiserythroden.nisataiensis Otuka n. subsp.

/203) Pl. XLVIII, Figs. 43, 44, 45.

/ 2038 — Shell oblong ovate, nearly equivalve; anterior margin rounded ; posterior margin

CH 12570 -43-4S~  more produced and angularly carinated ; surface with fine concentric grooves.

cH29 7/ Measurements: Height. Length. Thickness.

cHr2998

cut12493 No. 1(cotype) 85mm. 14'0mm. 40mm. (one valve).

Coqpr 2994 No. 2(cotype) 9'0mm. 15'5mm. 44mm. ”

Cag12995~ No. 8 (cotype)  83mm. 14:5mm. 5:6mm. v

cul 12”9)7 No. 4 (cotype)  90mm. 143 mm. 3-8 mm. ”

g:“pﬁ?’ No. 5(cotype) 100mm. 17" 1 mr. 43mm. ”

eny 12997 This new subspecies is easily distinguished from the type species® by its smaller

valves and finer concentric grooves.
Occur. :—LOWER KADONOSAWA SERIEb Nisatai (loe. 3;.1¢. no. ]509), Slraton
. loc. 73 rg..ne..1510) )

’", 2029 Panope japonwa A. Adams _

/2vfe 147) Lamarcg, Anim. sans vert., 2 ed. 6, 447. :

/&&y/ 148) La Ani 138 AT e !
sa0 4) MARCK, Anim. sans vert., €, 138. S t

/2 by3

/o044

/2048

yzs 0¢é

V2047

/204%
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1850 Panopaea japonica A. Adams, Proc. Zool. Soc., 18 (1849), 170, PL. VI, Flg 5.
1851 Panopaea generosa Gould, Proc. Bost. Soec., 3 (1850), 215.
1922 Panope generosa, Yokoyama Jour. Coll. Sci., Tokyo Imp. Univ., 44, 121, Pl. VI,
Figs. 14, 15.
Geol. Ran. :—Miocene-Recent.
Occur. ——SUENOMATUYA‘V[A SERIES. Kamimainosawa (loc. 34), Anausi (loe. 36;
rg. no. 1520).
UPPER KADONOSAWA SERIES. Nidatori (loc. 17; rg. no. 1518), Ha-
timae (loc 28; rg. no. 1511).
LOWER KADONOSAWA SERIES. Yazawe (loc. 5; rg. no. 1514 1519,
1517), Tate (loc. 6; rg. no. 1515, 1516), Siratori (loc. 7; rg. no. 1522), Narayama (loc.
8; rg. mo. 1518), Itinohe (loc. 10; rg. no. 1512)
¢ Panomya > simotomensis Otuka.
Pl. XLIX. Figs. 66a, b.

re 05‘/

Shell thin ovate-subquadrate, gaping very Wldely in the rear, medial portion of valves s /20 f D-e9- 444

depressed and bounded by two radial folds; surface with concentric furrows.

Measurements : Height. Length. Thickness.
Monotype 27 mm. 46 mm. 65 mm.

Angles of radial folds are about 45°
This new specics is distinguished from Panomya arctica (Lamarck)#? in the shorter
dorsal margin and more inequilateral shell. The beak of Panomya simotomensis Otuka
is situated on the anterior third of the shell.
Occur. : —SUENOMATUYAMA SERIES. Rimotome (loc. 39; rg. no. 1524)
UPPER KADONOSAWA SERIES. Nidatori (loc. 17 ; rg. no. 1523)

Zirphaea subconstricta (Yokoyama) kotorai Otuka

PL XLVIII, Fig. 53

This shell is closely allied to Zirphaea subconstricta® (Yokoyama) but differs in its
more rude concentric sculptures. Concentric sculptures of Zirphaea subconstricta (Y ok.)
are finer than the new subspecies. )

According to Dall, Grant and Gale, Pacific Zirphaea crispata (Linné)5 may probably
be Zirphaea gabbi (Tryon)¥? or Pholadidea ovoidea (Gould).®® The Japanese prhaea,
crispata may be a dintinet species.

Zirphaea subconstricta (Yokoyama) well agrees with the living Japanese Zirphaea
crispata. Zirphaea subconstricta (Yokoyama) easily distinguished from Zirpheaa gabbi
(Tryon) by its more steeply sloping dorsal margin, and more constricted anterior margin.

Occur. :—LOWER KADONOSAWA SERIES. - Siratori (loc. 7; rg no. 1525)

Class Scaphopoda - - et e

D(mtalmm (Antalis) sp.

'75-/05

This Dentalium is closely allied to D. rhatdotum Pilsbry,5 but differs in its surface /22 /0 7

149) LaAmaRck, Hist. Anim. san. Vert.. 5 (1818), 458, (as Glycymeris).
150) M. Yorovama, Jour. Coll. Sci., Tokyo Imp. Univ., 45(1923), 38, Pl. II, Flg 13.
151) Linng, Syst. Nat. Ed., 10 (1758), 670,

- Zirphaea constricta Sowerby (Thes. Conch., 3, 489, and 489, Pl. CIV Fig. 27) may be
Japanese Zirphaea crispata (Linné), but the former specific name is preoccupied by
Philippi (Thes. Conch, 2 (1829)).,

152) TRryoN, Proc. Acad. Nat. Sci., Philadelphia, 15 (1863), 144, PL I. Fig. 1

- 1583) Gourp, Proc. Boston Soc. Nat. Hist., 4 (1851), 87. -

“154) Pirsery, Proc. Acad. Nat. Sci., Phila., 57 (1905), 116, Pl. V, Figs. 45-47.
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ornamentation. . o .
J Occur.:—UPPER KADONOSAWA SERIES idatori (loc. 17 ; rg. no. 1591), Hatimae
(loc..28 ; rg. no..1597), Osimizu (loc..29; rg. no. }§0). - c :
Tlass-GASTOROPODA
/2085 Acmaea sp. 1. :

Shell thin, conical, elliptical in outline, obtusely pointed at the apex Whmh is on the
anterior third. Anterior as well as posterior straight. Surface smooth, Wlth concentric
growth lines. Length 20mm., breadth 17 mm., height 7mm.

Occur. :—SUENOMATUYAMA SERIES. Kamimainosawa (loc. 375 rg. no. 1526).

This shell resembles Acmaea asmiiformis Yokoyama'® of the Upper horizon, Sawane
Pliocene in Sado Island, but in this sp. the apex is sxtuated more anterior of the shell
than the latter sp. :

Acemaea (Tectus) stgaramiensis Maklyamam) is also closely allied to this species. But

_ the former has radial ribs on the shell surface
/ E.) $”S"‘I'*-92q“ Minolia» sasai Otuka n. sp.

Nsi~g24, Pl XLIX, Figs: 82a, ¢, PL. LI, Fig. 82h. :
(112990 9-@ 2 Shell small thin, with a low conical spire. Whorls about five, convex. Sculptured
with low spiral ridges, which number about 6 on the penultimate whorl. Base sculpture
with fine spiral striae which number about 13~14. Umblllcus widely open. Aperture

subcircular. Height 5mm., diameter 6:5mm.
Minolia tasmanica Tenison-Wood®) of Yokoyama closely resembles this species. But

. the former has a broad horizontal terrace..

Occur. : ~LOWER KADONOSAWA SERIES. Nisatai (loe. 3, rg. no. 1527).
/2- o+ \ﬂ-lot/— Turritella fortilirata kadonosawaensis Otuka
Pl LI, Fig. 104

/= 05’7 The upper half of the surface sculpture of a whorl in the specimens collected from
/ 20 W the Kadonosawa series is flat and slopes steeply, with 3 (or 4) narrow spiral threads; the
c A 129 o/ - lower half is ventricosa, with 2 strong flat topped spirals the interspace of which are
ornamented with fine spirals.
‘ Occur. :—SUENOMATUYAMA SERIES. hamaya51k1
| @ CM1HFE2 51103} UPPER KADO WA SERIES. Kadonosawa (loc. 21, rg. no. 1§,

@ RM (2983 —&7-105, 1584), Nidatori (loc. 17, rg. no. 1%p). :
{Turritella Jortilirala Sowerby (Pl LI, Figs. 105, 102 our or five spiral threads
CM 1298 ¢ -5 /103 and Parritellafortidiratersaishuensis Y okoyamal® (PL. Flg 103) as three strong threads.

. In the interspaces of the spiral threads of Zurritella fortm ata saishuensis Yokoyama,
finer spiral lines are presented. CM129¢¥
Turritella perterebral® Yokoyama (Pl. LI, F1 s a shell having from six to ten

¢ MR2988-E1-/0v) fine spiral threads with intercalaries of finer thread
C M 2986 -5/-113 ’—-.lf'urmtella, andenensis Otuka n. sp. (Pl LI, Flg

CM/298)

00) fkom the Pliocene of Akita

155) M. YOKOYAMA, Jour. Fac. Sci., Imp. Univ. Tokyo, [1I], 1(1926), 287, PI XXXIV,
Fig. 15.
1156) J. Maxryama, Tikyd, 8 (1927), 187, Pl III, Fig. 1.
157) M. Yorovama, Jour. Coll. Sci., Tokyo Imp. Univ., 44 (1922), 109-110 Pl. V, Fig.
19.
© 158) Sowersy, Ann. May. Nat. Hist., [viii), 14 (1914). Pl II, Fig. 12.
0 159) M. YoxrovAma, Jour. Coll. Sci., Tokyo Imp. Univ., 44 (1923), 3~4, Pl I, Fig. 2.
160) M. Yorovama, Jour. Coll. Sci, Tokyo Imp. Univ., 45(1923), 11, Pl II, Figs. 2-5.
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closely resembles the preceeding species. 7. andenensis Otuka has fine unequal spiral
threads on the spra-sutural a e lower part of the outer margin of the aperture
more produced than those of /T perterebra Yokoyamg} The descnptlon of Turritella anden®
ensis Otuka is as follows:

“Shell high turreted, consisting of many whorls (19 in the type specimens) which
consist of two more or less flat surface making a spiral keel. The keel is always on the
lower third of the whorls. Surface of the upper two thirds ornamented with fine unequal
threads, coarse ones of which there are about 8 alternating with finer ones on the
penult mate, and ultimate whorl. Spiral sculptures are broadened on the subsutural area
and the keel. Finer spiral sculptures are superimposed on the broad sculptures. The
lower third of the whole surface ornamented with two coarse spiral threads with
secondary and tertiary finer spiral threads. Aperture sub-ovoidal, upper end of the
aperture angulate. Lower part of the outer margin of the aperture praduced foreward.

Measureme Apical angle Length Diameter
Cotype ; 15°—16° 74 m. 17°5 mm..
Cotypg(Fig. 1 15°—16° 62mm. (apical part missed) 17mm.

), Oga Peninsula, Akita.”
Turritella kuenszs Yokoyamal®l) is a shell closely allied to 7. andenensis Otuka But

the former has a more depressed w-tu-pe—aad—eomsarbpum threads.

Batillaria atukoae Otuka n. sp.

Pl. XLIX. Figs. 69 and 70.

Shell moderately small and turreted, the apical angle being about 26°-27°. - The number
of whorls can not be exactly given, as the specimens invariably lack the apical portion,
but it seems to be over 8. They are shouldered and are as a whole flattish, with three
spiral tuberculated bands. The band beneath the upper suture on the.penultimate and
ultimate whorl bearing spiny tubercles which number ten on the ultimate whorl, and
about 16 on the penultimate whorl. The number of tubercles beneath the upper suture
on the one preceeding is 20, so that on the upper whorls they look like a close row
of small beads. The spiny tubercles are ornamented with fine spiral lines, Two bands
beneath the spiny tubercled band are closely rowed on the last two whorls. 'A spiral
thread is visible in the interspace of the two lower bands.

Aperture subpentagonal, and anteriorly extended. Inner side of outer lip
horizontally furrowed. The suture of the ultimate whorls obliquely ascends near the
aperture forming an angle with the spiral sculpture of the penultimate whorls. A thick
callous covers the inner lip and exXtends above. The anterior canal is deep short, and
bent. -

Measurements. Height. Diameter.
Monotype ca. 30 mm. ca. 14-15mm.

Occur.:—LOWER KADONOSAWA SERIES. Yuda (loc. 4; rg no. 1536, type), Nara-
yama (loc. 8; rg. no. IMI?matal (loc. 8; rg. no. 1540).

This new species resembles Cerithium baculum Yokoyamai®? from the Miocene of Kii
in its spiny tuberculated and beaded band. But this n. sp. differs from the latter in
that the three tuberculated bands have fewer spiny tubercles on the preceeding whorls.

Vicarya vernuilli yokoyamai®® Takeyama is an allied species in its surface sculpture,

161) M. Yorovama, Jap. Jour. Geol. Geogr., 2, (1923), 52, 53, Pl. VI, Figs. 9, 10. .
162) M. Yorovama, Jap. Jour. Geol. Geogr., 2 (1923), 52, Pl. VI, Fig. 12.
163) T. TARKEYAMA, Jap. Jour. Geol. Geogr., 10 (1933), 134, PL. XIII, Fig. 4.

2 047 -0
/2060 —§%

/2063
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but this n. sp. has a shorter form and no deep sinus.
Potamides ancisus Yokoyamal®? is also allied to this species but has more spiral

' threads.

Cerithium baculum Yokoyama'® from the Zydban coal field differs from this new
species in its more acute apical angles and in the larger number of spiral cords.

“Batillaria yamanarii Makiyama

PL. XLIX. Figs. 80, 8.

1926 Batillaria amanarii Makiyama, Mem. Coll. Sci. Kyoto. Imp. Univ,, [B], 2, 148-
149, Pl. XII, Fig. 4. .

1929 Cerithium proavitum Yokoyama, Jour. Fae. Sei. Imp. Univ. Tokyo, [1I], 2, 366-
367, Pl. LXX, Fig. 3. .

Geologic range : —Lower Miocene (Heirokudo formation in Ty6sen; Uetuki series).
Occurrence : —LOWER KADONOSAWA SERIES. Siratori (loc. 7; rg. no. 1538).

T Batillaria tateiwai Makiyama
—PL XLIX. Fig. 71.
/ 1 06 2,?

1926 Batidlaria tateiwai Makiyama, Mem. Coll. Sci. Kyoto Imp. Univ, [B], 2, 147-
148, PL. XII, Figs. 5, 6.

1929 Cerithium sakamotoi Yokoyama, Jour. Fac. Sci. Imp. Univ,, Tokyo, (II], 2, 367,
Pl LXX, Fig. 4.

Geologic range : —Lower Miocene (Heirokudo formation, Uetuki series).

Qceurrerrce=LOWER KADONOSAWA SERIES. Siratori (loc. 7; rg. no. 1539).

“ Proclava » ffa. ishiianum (Yokoyama) .
1. XLIX. Figs. 72; 73

1926 Cerithium ishitanum Yokoyama, Jour. Fac. Sei. Imp. Univ. Tokyo, [II], 1, 218,

Pl XXVIII, Figs. 11, 12.

Shell moderate in size, thick, solid, turreted, the apical angle being about 20° regu arly
increasing, with a ratio of diameter to height of about 9 to 32. Upper whorls ornamented
with three nearly equidistant spiral cords which are finely beaded. The upper most
cords, which are infra-sutural become stronger on the latter whorls. On the lowe.- five
whorls, the beads of the upper cord become spiny which numbering about 15-16. A few
spiral cords run on the spiny tubercles. The number of the lower spiral beaded cords
is about 13 (upper) -10 (lower) in 10mm. length. Periphery rounded. The beaded
characte: on the spiral cords is obsolete near the apertute. Base ornamented with about
6 equidistant spiral cords. Lower part of the outer lip of the aperture extends an-
teriorly. Inner lip covered with callus deposits, with one weak fold. The columellar
end is broken in this specimen.

Measurements. Height ca. 64 mm ; diameter ca. ——175_2'-]65111111
(Apical portion and lower end partly missing).

Occurrence :——LOWER KADONOSAWA SERIES. Nisatai (loc. 3; rg. no. 1541,
monotype).

Cerithivm baculum Yokuyamai“") from the Zydban coal field differs from this species

164) M. Yorovama, Jour. Fac. Sci. Imp. Univ. Tokyo, [111, 2 (1929), 367-368, Pl.
LXX, Fig. 2.

165) M. Yoxovama, Jour. Coll. Sci. Tokyo Imp. Univ., 45(1925', 12, Pl II, Fig. 6.
166) M. Yogovama, Jour. Coll. Sci. Tokyo Imp. Univ., 45(1925), 12, P, 1I, Fig. 6.
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in that the latfer has 3 or 4 beaded spiral cords.

The original description of Cerithium ishiignum Yokoyama is founded on a single
broken specimen and several casts. The specimens from Nisatai is somewhat different
from the original figure in its beaded cords, but other characteristics almost agree with
Yokoyama’s description. The writer is convinced that this specimen from leatm 1may

be no other than Cerithium ishitianum Yokoyama. —
Epitonium (Boreoscala) nagaminensis Otuka o / ;\ & 5 r

PL LI, Figs. 1113, b. ~  —————— 77" 7 c

The description of the present species is based on a broken specimen.

Shell small, turreted, the apical angle being about 23°, with many whorls, of which
the lower 4 are preserved. The whorls sculptured with longitudinal ribs, and varices.
Longitudinal ribs are 12-13 on the ultimate whorl, 14 on the penultimate. Interspace
of the ribs broader than the rib, ornamented with rounded spiral threads, which number
about 8-7 on the later whorls. Basal disk distinct, defined by a prominent ridge:
Aperture subrounded. Height 13mm (upper part missing); diameter 7mm. //

Occurrence :—SUENOMATUYAMA SERIES. Nagamine (loc. 38; rg. no. 1546).

Epitonium turriculoides (Yokoyama) from the Pliocene of Miura peninsula resembles
this species. But the former differs from the latter in that it is a small shell with less
prominent ribs. The new species has more prominent spiral threads in the interspaces
of the ribs.

Boreoscala eximia (Adams et Reeve)'®® living in the China Sea reszmbles this spacies
but the number of longitudinal ribs of the former is larger than the latter.

Epitonium (Arctoscala) condoni Dalll®® and E. (A.) saundersi Tegland"® from Middle
Tertiary of California are also allied species. But this specxes has a small shell, and 8-7

equall spiral sculptures. __—— === R —

Calyptrea sp. 1. /2 066-u Y4 2

PL XLVIII, Figs. 62a, b.
Shell conical, with a subcentral apex that is spiral ; surface smooth with concent-
ric irregular growth lines.
Calyptrea mammillaris of Yokoyamal™ from the Zydban -coal field resembles this
species.
Occurrence :—UPPER KADONOSAWA SERIES :—Kadonosawa (loc. 22; rg. no.
1647). o T——
Calyptrea yokoyamai tubura Otuka n. subsp. . L A /eE
Pl XLIX, Figs. 781, 79; Pl. L, Fig. 78b.—— "~ )
Shell small, flatly conical, spiral; shell nearly circular in outline. Apical part smooth

" like Calyptrea yokoyamai Kuroda.™ Surface covered by a fine irregular, obliquely

radiating tuberculose sculpture which is the subspecific demarkation -from the type
species.
Measurements : Height. Diameter.
Monotype 42 mm. ton 8'7 mm.

167) M. Yokovama, Jour. Coll. Sci., Tokyo Imp. Univ., 39 (1920), 78, Pl. V, Fig. 12.
168) Apams ET REEVE, Zool. Voy. Samarang, (1850).

169) Davrr, U. 8. Geol. Surv. Proffessional Paper, 59 (1900), 53, Pl. III-], Figs. 1, 12.
170) TeGrLaND, Bull. Dep. Geol. Sciences, 23 (1933), 133, Pl. XIII, Figs. 7, 8, 9.

171) M. Yorovama, Jour. Coll. Sci. Tokyo Imp., Univ., 45 (1924, 11, Pl I, Fig. 17.

T. Kurona, Fenus, 1 (1929), 94.
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M‘rence —LOWER KADONOSAWA SERIES. Siratori (loc 73 rg -no. 1592),

Pl LI, Fig. 112.

1931 Crepidula  jimboana Yokoyoma, Jour. Fac, Sm Imp Umv Tokyo, [II], 3, 194,

Pl XI, Fig. 1. ’

According to M. Yokoyama, the description of this species iz as follows: “Shell
large, thick, convex, elongate-oblong, with lateral mirgins subparallel. Apex almost
marginal, curved. Surface rudely concentrically striated. Breadth and height on an
average about. one-half of léngth. The largast example Ineasures about 75 mm. in 1ength ”
Many specimens present. :

Geol. Rang::—Lower Miocene-Upper Oligocene (Makumbets, Tokatl)

________j_cumenee—L-YOTUYAKU SERIES. - Siratori-tunagi  (loc. 46; rg no. 1700).

[ /1/\ L\ -Orepidula jimboana Yokoyama. .

'D— 0 b /7 4¢3 Crepidula nidatoriensis Otuka n. sp.
/ e Pl. XLVIII, Figs. 63 a, b. = '
/20 5 ‘ Shell thin, semiovoidal, moderate in size, smooth ; whorls about one and a half.

The apex curved backward and up, contact with body Whorls surface of the last markedv

by fine conspicuous incremental lines;

Measurements : - Height. Length. Width.
No. 1 (Type) ~ 10mm. 25 mm. S 19mm.
No. 2 (Cotype) 8 mm. 23 mm. 16'5mm.

Occurrence :—UPPER KADONOSAWA. Nidatori (loc. 17; rg. no. 1548, 1549).
Crepidula auricula Yokoyama'’® is a more elongate and hlgher gshell than this
species. This species is exczedingly wider than the former.
Crepidula jimboana Yokoyoma is a large shell. This sp-cies is characteristic in
___—————-——r having a plump last whorl. :
42069 ~48-SC_Crepidula isimotoi Otuka n. sp.
. Pl XLVIII, Figs. 56, 57, 58, 59 a77%, 60, 61. :
/20 & / - Shell small, thin, irregular, but generally ovate oblong in outline, strongly convex ;
cMm /273'? -4g-{p beak very small, spirally coiled, depressed to the body whorl. Body who.l large. Surface
CM J29 90 ~«8-5F smooth with concentric orowth lines.

CH 1299/ 565 Measurement Height. Length. ‘Width. Diameter of ape:ture.
‘ : 70mm. largest diameter.
CiY /299> -ys—60 N 9. 1(cotype)(Fig.59a,b)35mm. 85mm. 50mm. { 58 E;‘; s‘;;g?fest (ll(i‘i?netgr
-4 ' ,

St ™ s stmm eTmm oOmm{fimE: lymm St

‘ . : 5 - (6:83mm. largest diameter.
No. 3 (cotype) 6 mm. 76mm. - - 50mm, 5°0mm. smallest diameter,

, . . .1 t diameter.
No. 4 (cotype) 51 mm. 95 mm, 60 mam, {gg mmmm. s?:;%(lelsest diameter.

62 . largest diameter.
No. 5 (cotype) 3'5 mm. 65 mm. 40 am. { 40 I;I'IE sm%llest diameter.

Occurrence :—LOWER KADONOSAWA SERIES. Siratori (loc. 7, rg. no. 1550).
Crepidula auricula Yokoyama from the Upper Oligocene of the Zydban coal field,
mentioned above, is a shell closely resembling this species in outline. But the latter
species has a_very small spiral beak which is apressed to the body whorl.
—— 77 Polinices fissurata (Kuroda).

/ s 070 1931 Neritaeformis ﬁssurata Kuroda, Geology of the Mlddle Part of Sinano (1930), p.
) >0/

/2072 173) M. Yoxovaxa, Jour. Coll. Sei, Tokyo Tmp. Univ, 45; P. T, Fig. 5.
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7. 75, Pl. X, Figs. 74, 75 (in Japanese). -
Geol. Ran.:——Miocene-Lower Pliocene (Sinano)., p
Occurrence :—UPPER KADONOSAWA SERIES. Sikonai (loc. 21; rg. no. 1432);
OWER KADONOSAWA SERIES. Tate (loc. 6; rg. no. 1553);, Yuda
(loc. 4; rg no. N}é‘), Yazawa (loc. 5; rg. no. 156p). Siratori (loc. 7; rg. no. IM

Polinices (Euspira) meisensis Makiyama. o /"/—;;;_ 2 «g-¥ /“
Pl. XLIX, Figs. 76, 77. ' )
1926 Polinices (Fuspira) meisensis Makiyama, Mem. Coll. Sci. kyoto Imp. Univ., [B], / ©7¢ é— ¢9-7 7 .
2, 150-151, Pl. XII, Fig. 7. /0 7/

Geol. Range :—Lower Miocenc (Heirokudo for iation in Tyosen) . 8’
Occurrence \- LOWER KADONOSAWA SERZES. Tate (loc. 6; rg. no. Isﬁs{Simtori 7o)
(loc. 7; rg. no. 155y), Yu@g,_(l_oc\5 rg. no. 1559), Narayama (loc. 8; rg. no. 1560). W

Polinices didyma (Bolten),
1798 Albula didyma Bolten, Mus. Bolten, 2, 20.
1920 Polinices ampla Yokoyama, Jour. Coll. Sci.,, Tokyo:Imp. Univ.,, 39, 77—78 Pl
V, Figs. 5, 6.
Fossil specimens from Nisatai are smaller than the specimens of living. and

Pleistocene form. Measurements of the specimens from Nisatal is as follows:

Height Diameter.
No. 1. 14 mm. © 8mm.
No. 2. 135 mm 7 mm.
No. 3. 12 mm. 6 mm.
No. 4. * 11 moro. 55 mm.

Occurrence :—LOWER KADONOSAWA SERIES. Nisatai (loc. 8; rg. no. 1583).

Sinum yabei Otuka n. sp. —

Pl. XLIX, Figs. 74, 75.
Shell of more or less small size, Naticoid, of about three or two and a half rapidly

42079 H

enlarging whorls ; body whorl large, aperture ample, elongate ovoidol, longest diameter at /ALO8O Py §-2¢9

about an angle of 45°-40° from axis of spire ; outer lip simple inner lip thin, lamellated,
upper part of the inner side covered with thin callus deposits. Umbilicus slightly 72082

opened ; sculpture consisting of spiral grooves separating a strap-like surface, the grooves Cr)298

(12996

gradually broadened near the end ‘of the body whorl, and an intersticial fine ridge
appears ; growth lines on the body whorl crossing spiral sculpture; suture distinet,
oblique'y abutting, sometimes nearly tangential near the apex of the spire.

Measurements. Height. Diameter. Largest diameter  Smallest diameter

X _of the aperture. of the aperture.
No. 1 (type) 180 mm. 18'5 mm. 17°0 mm. - 11'0 mm.
No. 2 (paratype) 17'5mm. 19°0 mm. 160 mm. 10.5 mm,

Sinum ineptus (Yokoyama)'™ from Lower Miocene of Kii is distinguished from this
species by its small upper whorls and depressed form.

Sinum javanicum (Gray)"™ has a large depressed shell.

Sinum scopulosum (Conrad)!’® is closely related to this species. But the former is
easily distinguished by its elongated aperture, and more convexed outer margin. This

174) M. YorovaMa, J‘ap. Jour. Geol. Geogr. 2 (1923), 52-54, Pl. VI, Fig. 16 (as Sigaretus).

. 175) Griprire and PEDGEON in Cuvier's Mollusca and Radiata, (1834), 596, Pl. XLI,
Fig L

176) ConraD, U. S. Expl. Exped., Geol., (1849), 727., Pl. XIX, Figs, 6, 6a, (as Szgaoetus)
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628 : Y. Oruxka. . U (Vol. XI1,

P.
new species is closely related to Sinum obligual™ Gabb from the Tejon group ) of California, St
/ but it is distinguished by its outline, which is more ovate (transversely) than oblong. S
Sinum obligua Gabb is a small elongate shell. s
Occurrence :—UPPER KADONOSAWA SERIES. Kadonosawa ? (loc. 21 ; rg. ng. 15 4); .
LOWER KADONOSAWA SERIES. Siratori (loc. 7; rg. no. I‘Qlo,‘type), b
____Tate (loc. 6;. rg. no. 1562). w
Surculites yokoyamai Otuka n. sp. p
@CM |2@@ 092 PL L, Fig. 92. t
’ 1925 Pleurotoma sp. Yokoyama, Jour. Coll. Sci., Tokyo Imp. Univ., 45, 8, PL1, Fig. 9. n
' Shell large, spired, biconic, apex slightly depressed ; whorls with a more or less sharp tl
shoulder, the area above the shoulder being strongly concave, and the shoulder surmounted 8]
by small indistinet nodes on the preceeding whorls. The number of nodes is 17-18 in u
the whorl preceeding the penultimate whorl. The surface is sculptured with many e
spiral cords about 6 in 5 mm. length with an intercarary between each pair. The growth d
lines moderately strong, and form a mesh sculpture with the spiral cords. Columella T
smooth. g
Geologic range :—Miocene ? of Zydban (Izura).
¢ Q>ccurrence :—LOWER KADONOSAWA SERIES. Yuda Ixoba,yasn (loc. 11; rg. no
\1551),
“This species closely resembles Surculifes (Megasurcula) cooperi (Arnold)'™® but the
former has a more depressed apex and more prominent surmounted nodes on the shoulder a
margin, than the latter. b
Surculites (Surculites) wynotchensis (Weaver)t™ from California Miocene is allied to
this species.. But the former is the shorter shell with a more prominent shoulder and s
with fewer surmounted nodes. I‘:
Pleurotoma sp. illustrated by Prof. M. Yokoyama from the Miocene of the Zydban
coal field agrees with this specimen.
Measurement : Height Dxamter
e Monotype (lower part missing) 3856 mm. 21 mm. :
—_ Surculites kurodai Otuka. ‘
/2083 Rsege ™ T Fig. 94, E_
/ =20 89 ‘g Shell large and depressedly turreted, biconic; whorls with a blunt shoulder on ;
which some distinet nodes are surmounted. Number of nodes about 14. Surface ;

sculptured with fine subequal spiral cords, which number about 6 in 5 mm. lengf,h on
the lower part of the body whorl, about 7-8 in 5mm. length on the shoulder area of
the body whorl. The Shoulder nodes are limited near the shoulder angles.
Measurements : Height. Diameter.
K, 2 m 47°0 mm. 280-20"0 mm. CoeT
S , e g Occurrence :—LOWER KADONOSAWA. Siratori (loc. 7; rg. no.@5@ Yazawa (loc.
5 type locality; rg. no. 1566). )
‘L‘M"z 1984 13 /This species resembles Surculites (Pseudotoma) intortu® (Brochi) from Oligocene to
liocene of Belgium, but the former has a more depressed spire and a higher collared

T

177) DickersoN, Proc. Calif. Acad. Sci., [iv], 5 (1915), PL V, Figs. 5a, 5b.
178) Agrworp, Mem. Calif. Acad. Seci., 3 (1903), 203, Pl. VII.
179) WEAvVER, Wash. Geol. Survey Bull, 15 (1912), 70, Pl. XI, Figs. 78, 88, 89, 94;

Pl X1V, Fig. 121.

180) Gravr and GALE, Mem. Sar.-Diego Soo. Nat. Hist, 1 (1931),. 500, Pl. XXV, Fig. 2.
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Part 3.3 Tertiary Structures of the Northwestern Iwate. 629

suture.
Suavodrillia makiyamai Otuka. - oY Se @

Pl L, Fig. 91a; Pl LI, Figs. 91b, 114.

Shell small, fus1form with a high spire which is acute and slender angularly tur-
riculate, highter than the aperture; and a moderately long anterior canal; whorls 65
with a large raised keel at the middle, the surface above and below the keel concave;
periphery of the body whorl convex, with 2 keels, the lower of which is narrower than
the upper; interspaces of these three keels ornamented with fine spiral threads,
numbering five between the subsutural band and the upper large keel, and two between
the upper large keel and the 2 peripheral keels. Base sculptured with four oblique
spiral cords. Protoconch of three whorls, smooth. Aperture elongate oval; angled at the
upper end; columella subvertical, covered with a narrow callus deposits, and slightly
excavated. Fasciole slightly defined by a depressed groove, and sculpturei with in-
distinct oblique grooves. The canal is not long for the genus, slightly bent. . The
rounded sinus notch lies in the nearly smooth concave area between the shoulder and
the suture. o

Measurement : Height. Diameter.
Monotype 8 mm. 2 9mm.

Occurrence:—LOWER KADONOSAWA SERIES. Siratori (loc. 7; rg. no. 1589).

Suavodrilia declivis (Martens)8D. is closely allied to this species, but the former has
a larger shell and no subsutural band or collar. This species has many fine spiral
ornamentations:

This species resembles Turris kurodai™ Makiyama in its outline, but has a shorter
shell, and fewer, peripheral keels. 7. kurodai has three peripheral keels and a peripheral
notch.
“Trop

PL

Shell small, moderate in thickness; spire rather low; less than one half to the shell
height, consisting of four half tabulate whorls. Whorls ornamented by strong rounded

——

» nakamwrai Otuka n. sp.

ribs which number about nine on the last whorl, and eleven on the penultimate. Spiral / oy, &8

sculpture consists of rounded, more or less regular spiral cords about 5, and on the

ultimate more than 13. These numerical values are not counted from the intercalary. (CAf /2?9
Aperture subquadrangle ; the outer lip slightly expanded, with more than 5 teeth on its Ccny ) 3000
inner side. Canal narrow, not short.

Measurements : Height. Height of penultimate. Diameter.
Monotype No. 1. 225 mm. +x - 112 mom. 15 mm.
" No. 2. 171 mm. +zx 85 mm. 11 mm. “%6/
Occurrence :—LOWER KADONOSAWA SERIES. Nisatai (loc. 3; rg. no. 15¢8)

Yuda (loc. 4; rg. no. 1570).

Trophon (Bedeva) birileffi (Lischke)!$® (=Trophon pathyrhaphe (Smith) of Yok. )‘84) re-
sembles this species, but the former has less prominent ribs and a blunter shoulder.
This species has sharper shoulder and the spire stiffer than Trophon (Bedeva) birileffi

U

181) ‘ MARTENS, Conch. Mitthl. 1, 89, Pl. XI, Fig. 2; M. Yorovama, Jour. Coll. Sci. Tol:yo
Imp. Univ, 44 (1922), Pl. I, Fig. 26 (as Pleurotoma vertebrata Smith).

182) J. Makrvama, Mem. Coll. Sci. Kyoto Imp. Univ., [B], 3, 49, Pl. IV, Figs. 19, 20.

183) Liscake, Malak. Bl., (1871), 89.

184) M. Yorovama, Jour. Coll. Sci. Tokyo Imp. Univ., 44 (1922), 63, Pl. 111, Fig. 1.

, Figs. 67, 68 . 2y &E-¢5-476¢ l :
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(Lischke). :
Owing to bad preservation of the specimens, the nature of the varices and s1phon¢l
mcmies-cm-rrm:'ﬁm—rved -
/2 08¢ \Tq;uncama nakamwrai Otuka . sp. '
) Pl LI, Figs. 106, 107, 108.

Shell with a small blunt apex, followed by about 4 sculptured rapidly - enlarging,
roundly shouldered later whorls; the apex is broken in this species. The last whorl
is constricted at the base. Sculpture of ten irregular transverse rounded ribs,
beginning at or near the suture and continuing over the periphery to the base of
the whorl. Varices prominent, about 4 on the ultimate whorl, then the apical view of
the shell nearly pentagonal in form. The spiral sculpture consists of (on the last whorl
of about ten), equal cords, with an obsolete intercalary. Aperture rather elongated,
differentiated from the canal. Inner side of the outer lip toothed. Number of the teeth
about 4. Outer lip finely crenated by the sculpture; columellar is simple with a thin
callus; canal narrow, deep, somewhat recurved; siphonal fassciole strong, enclosing the
reflected inner lip with a not very deep umbilical pit;

Measurement : Height. Diameter.
Monotype 238 mm. 16'0 mm.
Occurrence :—LOWER KADONOSAWA SERIES. Siratori (loc. 7; rg. no. 1567).
- This species resembles Truncaria filosa (Adams et Reeve) from the China Sea but

the former is sed spire and no spinous ornamentations.
. Titonalia sp. 1.

/20 &7 Shell long; whorls more than five with spiral sculpture and varices; varices three-
: four; spiral sculpture consists of about 4 ribs and fine cords.
Occurrence :—LOWER KADONOSAWA SERIES. Nisatai (loc. 3; rg. no. 1569).
This shell resembles Tritonalia (Ceratostoma) emarginatal®) (Sowereby), but the former
has a higher spire.
Chrysodormmas Totdestws Kuroda.
/20F f 1925 Chrysodomus phoeniceus, Yokoyama, Jour. Coll. Sci, Tokyo Imp. Univ, 14,
: 10, Pl I, Fig. 1. ‘
/)' % ?0 1925 Chrysodomus despectus, Yokoyama, Jour. Fac. Sci. Imp Univ. Tokyo, [II}, 1,
5, Pl. 1, Fig. 3.
1981 Chrysodomus modestus Kuroda, Geol. of Middle Sinano, p. 78-79, PIL X111,
Fig. 109; Pl. X1, Fig. 83. :
Geol. Ran.:—Upper Miocene-Lowere Pliocene ?
Occurrence :—SUENOMATUYAMA SERIES. Anausi (loc. 36: rg. no. 1571), Kami-
mainosawa (loc. 87; rg. no. 1572).
--— Ancistrolepis yudaensis Otuka n. sp.
/-209/ %S’c-ﬂ" Pl L, Fig. 88.
P 0?_2' ‘)Z - Shell large, solid, with two nuclear and about five subsequent whorls rapidly en-
/209 3 larging; nucleus whorls smooth ; the later whorl with a shoulder keel ornamented with
spiral cords. On the surface between the shoulder keel and next suture line three
cM /30‘07 " prominent spiral cords are present. The lowest of them forming a keel which defines
the base of the shell on the body whorl. The interspace of these cords has finer spiral
lines intercalated in. The surface area between the shoulder keel and the suture

185) Adams et Reeve, (1850).
186) Sowerby, Proc. Zool. Soc., (1840).

-~ e S D ot D M.
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(preceeding) ornamented with fine spiral cords which number about 16.

Occurrence :—LOWER KADONOSAWA SERIES. Yuda(loc. 4; rg. no. 1574), Yazawa
(loc. 1; rg. no. 1575), Yazawa (loc. 1; rg. no. 1573). ‘

This species differs from Ancistrolepis magnus’sD Dall by its simple suture ; the latter
species has a channel or a second keel near the suture. '

Ancistrolepis damon polygramma'®® Dall is closely related to ,t:h‘i’s’ species, but the former

has a higher spire and loose suture line. - )
Nassarius (Hini gmizud Otuka n. sp. B 72 09}( se-gr
PL L, Fig. 85( 86, 87, " ’ e

Shell narrowly ovate, stout, cancellated. Spire subturreted, almost equal in height
with the aperture, conic in outline with an angle of about 50° degrees. Nucleus whorl \
of 35 smooth, convex whorls, turreted, slowly increasing. Later whorls 5, slightl ?é,é’ 7/
convex, sculptured with 7'5 spiral cords, separated by narrower sulcae, the subsutural STt
one broadest and more or less granulose, and the upper second cords more or less finer
than the others. Snboblique axial ribs, 18 in number on the penultimate whorl, their
interspaces wider than themselves.  Body whorl convex, contracted below, with 14-13
spiral cords. Lower ten of which are arranged with broader interspaces on the base s )3 00 1—;0_?‘,.97 i
than the upper cords. Subsutural area distinctly bouuded by the subsutural cord like cry 3003 ’
shouldered shell. Fasciole defined with a shallow groove, with 5 oblique lines upon the Cqaq)3 ooy
surface. Aperture elongate ovate, oblique, slightly channeled above and with a short CA{ [300C
deep reflected canal below. Outer lip varicose, with internal lirations which number
more than 11; inner lip with a sharply delimited callus deposit on which 2 upper un-
equal and 2 lower denticles are folded.

Measurement : Height. Diameter.

Monotype 10 mm. 556 mm.

Occurrence :—LOWER KADONOSAWA SERIES. Siratori (loc. 7; rg. no. 1576).

This species. closely resembles Nassarius (Hinia) kurodat Makiyamal®” but the
former has a small higher shell and fewer axial ribs.
Nassarius (Zeuxis) kometubus Otuka n. sp. . e

Pl LI Figs. 110a, b, 109, ) /2038

Shell globose, granulated. Spire conic, a half shell height with a blunt apex. Proto¢ ) ;

/2/0¢-/2i/1%
s

conch of 3 smooth, convex, whorls, turreted, gradually increasing. Later whorls aboug
three, convex sculptured with 9 spiral cords separated by narrower interspaces, dispos?}w
in suboblique axial ribs, the ribs 26 in number on the penultimate whorl. Their inter- (/M /30906
spaces wider than themselves; the subsutural cords with a wide excavated groove in (CA{/3 007
front. Body whorl convex, contracted, below, with '19-18 spiral cords. Suture impressed
but not canaliculated. Fasciole defined with a deep spiral groove, with four spiral
sculptures. Aperture ovate; with a short broad reflected canal below. Outer lip convex,
varicose, smooth within. Columella smooth short and concave, obliquely -truncate

below.
Measurement : Height. Diameter. '
v4

Monotype 4 mm. 2'5 mm.
Occurrence :—LOWER KADONOSAWA SERIES. Siratori (loc. 7; rg. mo. 1
Nisatai (loc. 8; rg. no. 1577). ‘

187) Dain, Proc. U. S. Nat. Mus., 17 (1895), 709.
188y DaLrx, Pro¢. U. S. Nat. Mus., 54 (1918), 230.
189) MAKIYAMA, Mem. Coll. Sci., Kyoto Jmp. Univ., [B], 3 (1927)
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This species resembles Nassarius (Zeuxis) caelatus (A. Adams), but the former is a
£ gmaller shell with fewer spiral cords than the lafter species, and with rounded whorls.

12094 @ Fusinus sp. 1.

- Oosurrence :—LOWER KADONOSAWA SERIES. Yazawa (loc. 53 rg. no. 1578).

— Olivella consobrina (Lischke).

/2097 ———— PL 1, Figs. 89, 90.

1871 Oliva comsobrina Lischke, Jap. Meeres Conch., 2, 62, P1. V, Figs. 10, 11.

1927 Olivella consobrina, Makiyama, Mem. Coll. Sci. Kyoto Imp. Univ. [B], 3, 80.

The specimens from the Lower Kadonosawa series has a smaller shell with more
acuminate spire, and has a more d1stmct columella area with two folds and an indistinctly
defined one.

Geol. Ran.:—Miocene-Lower Pliocene-Recent.
Occurrence —LOWER KADONOSAWA SERIFS Nisatai (loc. 3; rg. no. 1579)

Voluta rupestris Gmelin, Sys. Nat. p. 3464,
1908 Voluta rupestris, Hirase, Conch. Mag., pp. 215-216, Pl. XXXII, Figs. 2, 3.
Geol. Ran. :—Lower Pliocene ?—Recent
Occurrence :—SUENOMATUYAMA SERIES. Kamayasiki (loc. 39 rg. no. 1580).
The number of axial ribs in fossil specimens agree with those of living species. - But
the angle of the upper rounded shoulder is more acute than the recent species.
i spengleriana Deshayes.
/2a?7 - Pl. L. Fig. 99.
/2 /m -co-¢ Q(\ 1843 Cancellaria spengleriana Deshayes, Anim. s. Vert 9, 415.
1920 Cancellaria spengleriana, Yokoyama, Jour. Coll. Sci. Tokyo Imp. Umv, 39, Pl
ITI, Figs. 2, 8.
1927 Cancellaria spengleriana, Makiyama, Mem. Coll. Sci. Kyoto Imp. Univ., [B], 3,
84-85.
The specimens from the Lower Kadonosawa series are more or less small in size."
Geol. Ran.:—Miocene-Recent.
Occurrence :—LOWER KADONOSAWA SERIES. Nisatai (loc. 3; rg. no. 1582),
/-//—\‘ Siratori (locw¥4-rg—no. 1581).
AT T Conus tokunagaid Otuka n. sp.
Pl. L. Figs. 83, 84.
Shell moderate in size, elongate conic; spire elevated, acute, slightly concave when
ety (2] 2¢-1485¢ seen sideways. Whorls 9-8 shouldered ; shoulder smooth, subrounded, above which the
surface is somewhat concave with oblique line of growth and fine spiral striae which
number about 6-8 on the penultimate whorl. On the body whorl the oblique spiral
CMI3600E cords only appearing near the lower end. Number of the oblique spiral cords about
13-11 near the inner margin of the aperture. Number of cords in 5 mm. length about
5-6. Aperture long and narrow.
Occurrence : —LOWER KADONOSAWA SERIES. Nisatai (loc. 8; rg. no. 15¢8).
. This species is very closely allied to Conus pauperculus Sowerby, living in the
temperate waters of Japan, but the former differs from the latter in that the shell has
— e —— 4, b.igbsﬁrﬁlf_a._x_lil_@gpgjgent spiral cords with broad interspaces.
/12/02 Ringicula ninohensis Otuka.
Pl L. Figs. 95, 96.
1983 Ringicula (Ringiculina) ninohensis Otuka, Venus, 4, 15-16, text fig. a-d.
Shell small, ovately globose, with acute apex. Whorls five-four and a half, convex,
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very rapidly growing and spirally ornamented with fine, low, rounded ribs which number
about 7-9 (8 in'the type specimen) on the penultimate whorl, and 11-14.(12 in the type)
on the ultimate. Base more or less rounded. Aperture elongated, higher than half of
the height of the shell, and anteriorly somewhat widened and notched. Posterior canal
present. Columellar folds two, strong and prominent. Callus of the inner lip broad,
more than half of the apertural height, on which the callus is thickly deposited to make
four longitudinal ridges, which are limited by an oblique furrow running from the base
of the upper columellar fold to the columellar end. At about the upper third of the
inner lip a broad triangular tooth projects into the aperture. Outer lip thickened and
roundly swollen. Inner margin transversally crenulated; the number of crenula cor-
responds to that of the spiral ribs on the ultimate whorl.

Measurements : Height. . Diameter.
No. 1 (type) 41 mom. 26 mm. (1586)
No. 2 (paratype) 35 mm. 27 mm.
‘No. 3 (paratype) 34 mm. 22 mm.
No. 4 (paratype) 32mm. '~ 24mm,.
No. 5 (paratype) 41 mm. 265 mm.

Occurrence :—LOWER KADONOSAWA SERIES. Siratori (loc. 7; rg. no. 1586).

The closest ally of this species is probably Ringicula musashinoensis Yokoyama which
occurs in the Naganuma beds (upper Pliocene) near Yokoyama. But the former species
is easily distinguished from the latter having a peculiar configuration of the callus area
of the inner lip and a crenulated outer margin of the outer lip.

Cylichna sp. /2703 -
Occurrence : — UPPER KADONOSAWA SERIES. Kadonosawa (loc. 22; rg. no.
1587). :
Cylichna affabilis Yokoyama resembles to this species m 1ts out.lme
Class BRACHIOPODA -~ B S f
Hemiithyris psittaceae woodwardi Adams. / 2 / /
1863 Rhynchonella woodwardi Adams, Ann. Mag. Nat. Hist., [iii}, 11, 100. §‘£
1887 Rhynchonella psittaceae woodwards, Davidson, Monogr. Rec. Brach, p. 168, Pl / S-;
XXIV, Figs. 12; 13. / b /é)
1828 Hemithyris psittaceae woodwardi, Hayasaka, Jap. Jour, Geol. Geogr., 2, 117-120. N\

Geol. Ran. :—Upper Miocene-Recent.
Occurrence :—SUENOMATUYAMA SERIES. Mainosawa (loc. 34; rg. no. 1601),

Numakubo (loe. 31; rg. no. 1600), Sa.rugasawa (oc.. 30; rg. no. 1599)
Terebratalia? sp. 1. / Z /] 9/
Occurrence *SUDNOMATUYAMA SERIES. Mainosawa (loc 34 ; rg. no. 160b).
Coptothyris grayt aomoriensis Hayasaka: =~ it imremssimor
1932 Coptothyris grayi aomoriensis Hayasaka, Sci. Rep. Tohoku Imp Umv [w], 8 9 CBI2/09

Pl 1, Figs. 5, 6. /2//0 R
1933 C‘optothym grayi aomoriensis, Hayasaka, Jap. Jour. Geogr. 10, 125-128, PlL. XII, _=/// @
Figs. 1-5. S2//2
Geol. Ran. ; -Uppen Miocene-Recent. S2//3F

ce :—SUENOMATUXYAMA SERIES. Numakubof (loc. 31, rg. no. 15§4).

), Suenomatuyama-toge (loc. 40; rg. no. 1¥98)

A

(loc. 34 ; rg. no. 1§95), Anausi (loc. 36 3,%rg. no. 16¢6), Nagamine (loc. 38; rg.

Magellania lenticularis innaiensis Hayasaka. © =TT, e

1922 Magellania lenticularis innaiensis Hayasaka, Sci. Rep. Tohoku lmp. Uulv [11], eM/ 2/ 7
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6.
Geol. Ran.:—Middle, Neogene.

Y. Oruxra. R

[Vol. X11,

Occurrence :—SUENOMATUYAMA SERIES. Mainosawa (loc. 34, 1603).

\Mgellam)a sp. 1.

Occurrence :—SUENOMATUYAMA SERIES, Mainosawa (loc. 34; rg. no. 1606).

Laqueus rubellus Sowerby.

1846 Terebratula rubellus Sowerby, Thes. Conch., 1, 350-351, Pl I; 19, Fig. 40-42.
1931 Lagqueus rubellus, Hayasaka, Venus, 3, 7

Geol. Ran.: —?—lower Pliocene-Recent.

Acila mirabilis (Adams et Reeve) p. 608
Acila divaricata (Hinds) p. 608.
Acmaea sp. 1. p. 622.

Aloidis erythrodon nisataiensis Otuka p. 620.

Ancistrolepis damon polygramma Dall p. 631

Ancistrolepis magnus Dall p. 631.

Ancistrolepis yudaensis Otuka p. 630.

Arca aff. trilineata Conrad. p. 609.

Area ninohensis Otuka p. 609.

Arca amicula Yokoyama p. 609.

Arca abdita Makiyama p. 610.

Batillaria atukoae Otuka p. 623.

Batillaria tateiwas Makiyama p. 624.

Batillaria yamanarii Makiyama p. 624.

Boreoscala eximia (Adams et Reeve) p. 625.

Brachidontes senhausii (Reeve) p. 614.

Calyptrea mammilaris Yokoyama p. 625.

Calyptrea sp. 1. p. 625.

Calyptrea yokoyamai Kuroda p. 625.

Calyptrea yokoyamai tubura Otuka. p. 625.

Cancellaria spengleriana Deshayes p. 632.

Cardilia semisulcata Lamarck p. 620.

Cardilia yudaensis Otuka p. 620.

Cardita ferruginea Adams p. 614.

Cardita ferruginosa Adams et Reeve p. 614.

Cardium (Cerastoderma) shfz'njiensc Yokoya-
ma p. 616.

Cardium (Cerastoderma) shzobarvnszs Y oko-
yama p. 616.

Cardium ciliatum Fabricius p. 616.

Cardium sp. 1. p. 616,

Cerithium baculum Yokoyama p. 623.

Cerithium baculum Yokoyama from Zyoban.
p. 624.

Cerithium ishiianum Ygkoyama p. 624.

Cerithium proavitum Yokoyama p. 624

Occurrence : —SUENOMATUYAMA SERIES, Mainosawa (loc. 84; rg no. 1605).

Index.,

Cerithium sakamotoi Yokoyama p. 624.

Chlamys akitana Yokoyama p. 611.

Chlamys hastatus aff. ingenoisa Yokoyama
p. 611.

Chlamys islandicus nisataiensis Otuka p. 612.

Chlamys kotorana Otuka p. 612.

Chlamys meisensis Makiyama p. 612.

Chlamys sp. p. 612.

Chlamys p. 1. p. 613.

Chlamys sp. 2. p. 618.

Chlamys sp. 3. p. 613.

Chlamys vesiculosa (Dunker) p. 612.

Chrysodomus despectus, Yokoyama p. 630.

Chrysodomus modestus Kuroda p. 630.

Chrysodomus phoeniceus, Yokoyama p. 630.

Clementia (Compsomyaz) aff. subdiaphana
Carpenter p. 617,

Clementia (Compsomyax) subdiaphana yaza-
waensis Otuka p. 617,

Clementia subdiaphana Carpenter p. 617.

Conus tokunagat Otuka p. 632.

Conus pauperculus Sowerby p. 632.

Coptothyris grayi aomoriensis Hayasaka p.
633. '

Crepidula auricula Yokoyama p. 626.

Crepidula isimotoi Otuka p. 626.

Crepidula jimboana Yokoyama p. 626.

Crepidula nidatoriensis Otuka p. 626.

Cryptomya bussoensis Yokoyama p. 620.

Cultellus 1zumoensis Yokoyama p. 619.

Cylichna affabilis Yokoyama p. 633.

Cylichna 8p. p. 633.

Cyclina chinensis (Chemnitz) p. 618.

Cyclina sinensis Gmelin p. 618.

Dentalium (Antalis) sp. p. 621.

Diplodonta ferruginata Makiyama p. 616,
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Dosinia angulose Philippi p. 618.

Dosinia japonica nomurat Otuka p. 618,

Dosinia japonica (Reeve) p. 618.

Dosinia kaneharai Yokoyama p. 618.

Dosinia nagaii Otuka p. 618.

Dosinia sp. 1. p. 619.

Epitonium (Arctoscala) condoni Dall p. 625.

Epitonium (Arctoscala) saundersi Tegland
p. 625.

Epitonium (Boreoseala) nagaminensis Otuka
p. 625.

Epitonium turriculoides (Yokoyama) p. 625.

Fulgoraria (Fulgoraria) rupestris (Gmelin)
p. 632.

Fusinus sp. 1. p. 632.

Hemithyris psittaceae woodwardi Adams p.
633.

Laqueus rubellus Sowerby p. 634.

Leda confusa Hanley p. 608.

Lucing acutilineata Conrad p. 614, 615.

Lucina annulata Reeve p. 614.

Lucina borealis Linné p. 614.

Lucina contraria Dunker p. 616,

Lucina k-hataii Otuka p. 614.

Lucina (Myrtea) nuttallis Conrad p. 615.

Lucina pisidium Dunker p. 615.

Lucina yokoyamai Otuka p. 615.

Macoma dissimilis (Marten) p. 619.

Macoma optiva (Yokoyama) p. 619.

Macoma tokyoensis Makiyama p. 619.

Muacrocaglista pacifica (Dillwyn) p. 617.

Macira ? sp. p. 620.

Magellania lenticularis innaiensis Hayasaka
p. 633.

Mayellania sp. 1. p. 634.

Marcia subdiaphana Carpenter p. 617.

Meretriz (Callista) chinensis (Chemnitz) p.
617.

Miltha annulata (Reeve) p. 614,

“ Minolia” sasat Otuka p. 622.

Minolia tasmanica Tenison-Wood p. 622.

Modiola senhausii Reeve p. 614.

Modiola barbata (Linné) p. 614.

Mytilus barbata Linné p. 614.

Nassarius (Hinia) kurodat Makiyama p. 631.

Nassarius (Hinia) simizut Otuka p. 631,

Nassarius (Zeuxis) caelatus (A. Adams) p.
632.

Nassarius (Zeuxis) kometubus Otuka p. 631.

Neritaeformis fissurata Kuroda p. 626.

Nucula diwaricate Hinds p. 608.

Nucula mirabilis Adams et Reeve p. 608.

Nuculana confusa kongiensis Otuka p. 608.

Nuculane minuta (Fabricius) p. 608.

Nuculana nidatoriensis Otuka p. 608,

Nuculana sp. 1. p. 608. :

Olivella consobrina (Lischke) p. 632.

Ostrea gigas Thunberg p. 610.

Ostrea gravitesta Yokoyama p. 610.

Ostrea rosacea? Deshayes p. 611.

Pallivm swiftii etchegoini (Anderson) p. 613.

Pallium swiftii nutter: (Arnold) p. 613.

Panomya arctica (Lamarck) p. 621.

Panomya simotomensis Otuka p. 621.

Panope generosa Gould p. 620.

Panope japonica A. Adams p. 620.

“ Paphia” siratoriensis Otuka p. 616.

Patinopecten healey yamasakii (Yokoyama)
p. 613. v

Patinopecten tokyoensis kimurai (Yokoyama)
p. 613.

Patinopecten tokyoensis murayamai (Yoko-
yama) p. 613,

Pecten (Chlamys) nutteri Arnold p. 613.

Pecten cosibensis Yokoyama p. 613

Pecten etchegoini Aunderson p. 613.

Pecten heteroglyptus Yokoyama p. 613.

Pecten kimurai Y okoyama p. 613.

Pecten murayamai Yokoyama p. 613.

Pecten yamasakit 'Yokoyama p. 614.

Pholadidea ovoidea (Gould) p. 621.

Pillucina contraria (Dunker) p. 618.

Pillucina pisidium (Dunker) p. 615, 616.

Pillucing pisidium nisataiensis Otuka p. 615.

Pitar itoi Makiyama p. 618.

Pitar limatule (Sowerby) p. 618.

Pitar yabei Otuka p. 617.

Pleurotoma sp., Yokoyama p. 628,

Polinices ampla, Y okoyama p. 627.

Polinices didyma (Bolten, Roding) p. 627.

Polinices (Euspira) meisensis Makiyama p.
627.

Polinices fissurata (Kuroda) p. 626.

Potamides ancisus Yokoyama p. 624.

“ Proclava” aff. ishiianum (Yokoyama) p.
624.

g



636

Protothaca jedoensis (Lischke) p. 617.

/ Rhychonella psittaceae wooduardi Adams p.
© 638. :

Rhynchonelle woodwardi Adams p. 633.

Ringicula musashinoensis Yokoyama p. 633.

Ringicula ninohensis Otuka p. 632.

Sanguinolaria (Soletellina) minoensis Yoko-
yama p. 619.

Saxidowus sp. p. 617.

Sigaretus ineptus Yokoyama p. 627,

Sinum ineptus (Yokoyama) p. 627,

Sinum javanicum (Griffith et Pedgeon) Gray
p. 627, ’

Sinum obligua Gabb p. 628.

Sinum scopulosum (Conrad) p. 627.

Sinum yabei Otuka p. 627.

Solemya tokunagai Yokoyama p. 607.

Solen sp. p. 619. '

Soletelling minoensis Yokoyama. p. 619.

Spisula sp. p. 620.

Suavodrilia declivis (Martens) p. 629.

Suavodrilia makiyamai Otuka p. 629.

Surculites kurodai Otuka p. 648,

Surculites (Megasurcula) cooperi (Arnold) p.
628.

Surculite (Pseudotoma) intorta (Brochi) p.

- 628,

Surculites (Surculites) wynotchensis (Weaver)
p. 628.

Surculites yokoyamai Otuka p. 628.

Taras ferruginata (Makiyama) p. 616.

Tellina nitidula Dunker p. 619.

Tellina optiva Yokoyama p. 619,

Terebratalia ? sp. 1. p. 633.

Tercbratula rubellus Sowerby p. 634.

Tritonaria sp. 1. p- 630.

Trophon (Bedeva) birileffi (Lischke) p. 629,

“ Trophon ” nakamurai Otuka p. 629,

Y. Oruxa.

[(Vol. XII,

Trophon pathyraphe (Smith) p. 629.

Truncaria filosa (Adams et Reeve) p. 630.

Truncaria nakamurai Otuka p. 630,

Turris kurodai Makiyama p. 629.

Turritella andenensis Otuka p. 623.

Turritelle fortilirata kadonosawaensis Otuka
p. 622.

Turritelle fortilirata saishuensis Yokoyama
p. 622.

Turritella fortilirata Sowerby p. 622.

Turritella kitensis Yokoyama p. 623.

Turritella gerterebra Y okoyama p. 623.

Unio douglasiae nipponensis v. Martens p.
611,

Unio kobayasiensis Otuka p. 611,

Venericardia cipangoana Yokoyama p. 614.

Venericardia ferruginea (Adams) p. 614.

Venericardia ferruginosa (Adams et Reeve)
p. 614. :

Venus pacifica Dillwyn p. 617.

Vicarya vernuilli Yokoyamai Takeyama p.
623,

Voisella barbata (Linné) p. 613.

Voluta rupestris Gmelin p. 632.

Yoldia cooperi ochotensis Khomenko p. 609.

Yoldia intermedia kadonosawaensis Otuka
p. 609.

Yoldia intermedia Sars p. 609.

Yoldia sagittaria Y okoyama p. 609.

Yoldia scapha Yokoyama p. 609.

Yoldia sp. 3. p. 609

Yoldia sp. 4. p. 609.

Yoldia thraciaeformis Storer p. 609.

Zirphaea constricta Sowerby p. 621,

Zirphaea crispata (Linné) p. 621.

Zirphaea gabbi (Tryon) p. 621.

Zirphaea subconstricia (Yokoyama) p. 621.

Zirphaea subconstricta kotorai Otuka p. 621.
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RKEHR. FASMEL (1921) OWEHREND 5.

HERE: CEREERVECERERZE . .

TERRAR: KEAMH (8 30cm. AN 24 LEREIRARAERE 150 m, iR E 2%
LTh3. BRANBEHRORELERT 20 THIMAK.

KoBEE: FABLOBRER LR/ BILER2 AR, K2 BBy ERRHE L 5
3. Heh, BES»LRY, BB SNBSLCRREESS 0T, xoRMERANZNERD
WA EBAEL, coRIERAR 2 BIUFEERAM OB T 2. RELA K Table II oin<
IR A X g LI HiE 2 R L, FR oM MNEoBMEICELIL, EEoBER 2T L BRIE
DIEDTHZZ LBLIS.

P97 i s WkIEEoM 2 EE- L E R BERT £, B 8E M 2 BEHo T —
F. BBE-M MHBECHER L Th 20 28R L, LBRBRKERTMSELEE N <
F#ERiZ Ostrea gravitesta Yokoyama % 4@ 3 2 B B GREE <, kELofie s
iz Vicarya, Desmostyles Japonicus Yoshiwara et Iwasaki oEHfFi#EC¢H 2. #RHEMNL AR I
i Table III o fn< G, 5K 7 #A1lE & AR OWMEWER L RS b, BIHEHEKR 2 Bkt X v, i
BFO L 0T, K7 RBILEEE oI TRSHH 2T, [ 7 BERER 7 DL i1 B -
DEBBED DR SICRLL S, IR 7 MU OB R ORI Y FIR LTd B3t 2 £~3 ¢

LHTED. '

47 it o THITREI A X Table IV odn ( C, =it BEFE, M - o3 REE, &
g of B BL Ty, hTEBHBE B v (S ¢ Vindobon BF? TH 550 LT
90 38455 FES o —B1d WAL H AR Dzl Miogypsina-Operculing & RBER & E~5h 3.

YRR ZRIEASEON YRIBETS 5. L¥Icik Liquidambar formosana Hance, Acer
LWL, #) T L. formosana £ Hance ofhic Sequoia sinensis Endé % ofy Acrosti-
chium sp. 6L &2 b 2Ete. ] Tellina, Ostrea & 31T Crepidula jimboama Yokoyama % &
UHES ¥ T, 2EOKA &Y LT, JedEd o )5k Ao PR RRSE o Lo ERER

2RTIOTUED22 v HE~bh3.
WEBEAFTFTCARUEHERENEL, RETCRARMEERC ORKAETEEL, W
ERPEE, zokikefifids.

cinboiifothol i oRRcH T 2 Mk Table V ol L ¥~bh 3.

LRoHERUEAS 5, b ILTES & S0k B AR & oM CHBSRoMBEHEE 1L
CHBES D Y, E R BT 2 kb it & (Fig. 2), 5533 LRl 2R T 2 &G du B
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YRR HAL AR O OHH & X ¢ —B L, hFHENAICNG 2 M BASIcBEE CE, —




-

638 Tertiary Structures of the Northwestern Iwate. [Vol. XTI,

/%uéﬁ@ﬁib%&rz% LEt#E~bh 3.
B —iic R i — 2 oyt 1L & fuvnas, iU o MRS (o Fi i Rto Fr s igeiE s 3
EEsRLh, MBS bR LI EIHFHMELTA22 5 ICRAZOK, BErLR2 L
Lo FHELTHZLS5RES.
Viearya, Desmostylus japonicus Yoshiwara et Iwasaki oEHiFR4AMEerbRTHZ for-
mational unit 38k 2 A2 FHEICEROTELE b D L#E~LRT, Bash & —HE Bk 2
BELELIDLE~THL IV SLiERL oK.
KILTES) & EEERS AHRGES) & oM EELRR 22 5 R, 2R THBOREC
bz KUE Sz LR oI FCRBETE, T4 2o HE T2 REND2 LB
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Plate XLVII.

Solemya tokunagai Yokoyama.
Nuculana nidatoriensis Otuka. Left valve. Cast.
Nuculana sp. 1 Right valve. Inside.
Nuculana sp. 1 Right valve. Outside.
Nuculana confusa kongiensis Otuka. Left valve.
Nuculana confusa (Hanley). Left valve.
Yoldia thraciaeformis Storer. Left valve.
oldia cooperi ochotensis Khomenko. Left valve.
Yoldia cooperi ochotensis Khomenko. Left valve. Cast.
Yoldia intermedia kadonosawaensis Otuka. Left valve.
Arca amicula Yokoyama. Left valve.
Arca ni;whensis Otuka. Left valve.
Arca ninohensis Otuka. Left valve. Apical view.
Unio kobayasiensis Otuka. )
Chlamys kotorana Otuka.
Chlamys islandicus misataiensis Otuka.
Lucina k-hataii Otuka.
Lucina k-hataii Otuka.
Lucina yokoyamai Otuka.
Lucina yokoyamai Otuka.
Lucina yokoyamai Otuka.
Lucina yokoyamat Otuka
Pillucina_pisidium nisataiensis Otuka.
Pillucina pisidium nisataiensis Otuka.
Taras ferruginata (Makiyama).
Cardium (Cerastoderma) shinjiense Yokoyama.
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63. Crepidula nidatoriensis Otuka. a. Apical view. b. Side view.

Plate XLVIII.

Pillucina contrarie (Dunker).

Pillucina contraria (Dunker).

Taras ferruginata (Makiyama).

Taras ferruginata (Makiyama).

“ Paphia” siratoriensis Otuka. b. Enlarged.

Clementia (Compsomyaz) aff. subdiaplana Carpenter.

Aloidis erythrodon nisataiensis Qtuka.
Aloidis erythrodon nisataiensis Otuka.
Aloidis erythrodon nisataiensis Otuka

“ Cardillia” yudaensis Otuka.

“Cardillia ” yudaensis Otuka.

“Cardillia” yudaensis Otuka.

Pitar yaber Otuka. Side view.

Pitar yabei Otuka. Apical view.

Macoma optiva (Yokoyama).

Cryptomya bussoensis Yokoyama.

Zirphaea subconstricta (Yokoyama).

Dosinia japonica nomurat Otuka.

Dosinia nagait Otuka.

Crepidula isimotoi Otuka.

Crepidula isimotoi Otuka.

Crepidula isimotot Otuka.

Crepidula istmotoi Otuka. b is shown on Plate LI
Crepidula isimotos Otuka.

Crepidula isimotoi Otuka.

Calyptrea sp. 1. a. Apical view. b. Side view.
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[Y. Oruga.] (Bull. Earthq. Res. Inst.,, Vol. XII, Pl. XLVIII.]
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Plate XLIX.

Clementia (Compsomyax) subdiaphana yazawaensis Otuka.

a. Apical view. b. Side view.

Sanguinolaria (Soletellina) minoensis Yokoyama. a. Side view.
b. Apical view.

“ Panomya ”
“Trophon” nakamurai Otuka.
“ Trophon” nakamurai Otuka.

Batillaria atukoae Otuka (Specimen from Narayama).

Batillaria atukoae Otuka (Specimen from Yuda). Type specimen.

Batillaria iatetwat Makiyama.

“ Proclava” aff. ishitanum (Yokoyama).

“ Proclava ” aff. ishitanum (Yokoyama). Slightly enlarged.
Stnum yaber Otuka. '

Sinum yabei Otuka.

Polinices (Euspira) meisensis Makiyama.

Polinices (Euspira) meisensis Makiyama.

Calypterea yokoyamai tubura Otuka. Apical view.
Calypterea yokoyamai tubura Otuka. Side view.

Batillaria. yamanary Makiyama.

Batillaria yamanarit Makiyama.

“ Minolia” sasat Otuka a. Later whorls. ¢. Apical fragment.
Fig. 82 b is shown on Plate LI.

simotomensts Otuka. a. Side view. b. Apical view.
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78b. Calyptrea yokoyamai tubura Otuka.
83.
. 84.
85.
86.
. 87.
88.
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Fig. 95.
ig. 96.
ig. 97.
ig. 98.
ig. 99.

Plate L.

Enlarged.

Conus tokunagai Otuka.

Conus tokunagai Otuka.

Nassarius (Hinia) simizui Otuka.

Nassarius (Hinia) simizui Otuka.

Nassarius (Hinia) simizuz Otuka.

Ancistrolepis yudaensis Otuka.

Olivella consobrina (Lischke).

Olivella, consobrina (Lischke).

Suavodrillia makiyamat Otuka. b is shown on Plate LI,
Surculites yokoyamat Otuka.

Surculites kurodai ? Otuka (Young specimen from Siratori).
Surculites kurodat Otuka (Specimen from Yazawa).
Ringicula ninohensis Otuka. Enlarged.

Ringicula ninohensis Otuka. Enlarged.

Chlamys sp. (Specimen from Siratori).
Cast.

Cancellaria spengleriana Deshayes.

“ Paphtia” siratoriensis Otuka.
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Plate LI.

59b. Crepidula isimotoi Otuka.
82b.

Enlarged.

“ Minolia” sasai Otuka. Enlarged.

91b. Suavodrilia makiyamai Otuka. Enlarged.
100. Turritella andenensis Otuka (Specimen from Pliocene

of Anden, Akita).

101. Turritella perterebra Yokoyama (Specimen from Lower ?(

Kakegawa series, Dainiti).

. 102. Turritella fortilirata Sowerby (Specimen from Lower \ '

Pleistocene of Tiba Prefecture).

103. Turritella fortilirata saishuensis Yokoyama (Specimen

from Pliocene of Omma).

104. Turritella fortilirata kadonosawaensis Otuka.
105. Turritella fortilirata Sowerby (Specimen from Nippon-kai).

106. Truncaria nakamurai Otuka.
107. Truncaria nakamurai Otuka.
108. Truncaria nakamurai Otuka.
109. Nassarius (Zeuxis) kometubus Otuka.
110. Nassarius (Zeuzis) kometubus Otuka.

112, Crepidula jimboana Yokoyama.

113.  Turritella andenensis Otuka (Specimen from Pliocene

of Anden, Akita).

114. Suavodrilia makiyamai Otuka.

b. Enlarged.
111. a_EEpz'tonium (Boreoscala) nagaminensis Otuka,
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