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FORAMINIFERA FROM THE SUGOTA FORMATION,

AKITA PREFECTURE, JAPAN.*

SABURQO IWASA and YOSHIKI KIKUCHI

Institute of Geology and Paleontology, Tohoku University
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Introduction

In this article the writers discuss and
describe the foraminiferal fauna collected
from the middle Miocene Sugota forma-
tion distributed in the Dewa Hills bet-
ween Yokote and Honjo basins in Akita
Prefecture.

The stratigraphy of the said area
was first undertaken by K. Muravyama
(1934), who treated all of the rocks
below the siliceous or hard shales as
the Takasegawa Green Tuff bed, thereby
including several lithologic units into a
single complex. Subsequently, Y. Oruka
(1936), who also studied the same area,
recognized that the marine fossiliferous
sediments coming conformably below
the sjliceous or hard shales and lying
above a volcanic complex should be
taken as a distinct stratigraphic unit,
to which he proposed the name of
Sugota formation. Recently, I. KaTo
(1949) and A. HATAKEYAMA (1954) pub-
lished their results of geological survey
in the same area, and the writers have

* Read June 26, 1954 ; received July 24, 1954.
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undertaken field work from both strati-
graphic and paleontological view to
make clear the paleoecology and condi-
tions under which the formation was
deposited.

Before proceeding we wish to offer
our appreciation to Professor Shéshiro
Hanzawa and Professor Kiyoshi Asano
of the Institute of Geology and Paleon-
tology, Tohoku University, for their con-
tinued encouragement and valuable sug-
gestions. Acknowledgement is also due
to Professor Kotora Hartal of the De-
partment of Geology, College of Educa-
tion, Tohoku University, for his opinion
and discussions.

Stratigraphic Consideration

The Sugota formation is a sedimentary
facies underlying the hard or siliceous
shales equivalent to the Onnagawa for-
mation of Oga Peninsula, Akita Prefec-
ture, and is estimated to have a thick-
ness of 200-150 meters.

The formation conformably overlies
the volcanic complex of lava flows and
agglomerates of hypersthene-andesite,
and green colored tuffs.
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The lower half of the Sugota forma-
tion begins with boulder conglomerate
at the base, succeeded upwards with
cross-bedded agglomeratic sandstone in-
terbedding several lenses of conglo-
merate and locally intercalating siltstone
layers in which silicified drift woods,
lignite seams and plant fossils are
embedded. The fossil flora is charac-
terized with Liquidambar formosana
Haxce, Ficus idiaefolia Hrer and
Pterocarya denticulatia HiER.

The upper half of the Sugota consists
chiefly of bluish gray colored medium
to fine-grained sandstone locally inter-
calating conglomerate.

The middle part of this sandstone cor-
responds to the Peclen-Terebratulina bed
of S. NoMmtra and K. Harar (1936),
having as the name suggests, abundant
remains of molluscs and brachiopods.
From this horizon, S. Nomura and K.
HaTal (1936) reported; Calyplraea tu-
bura Oruka, Cardila siogamaensis (No-
MURA), Chlamys kaneharai (Yokovama),
Glycymeris vestitoides Nomura, Phaxus
izumoensts (Yokoyama), Dosinia kane-
harai Yokovyama, Oslrea gravilesia
YorovaMma, Patinopecten kimurai (Yoxko-
vAMA), Placopecten akihoensis (MATSU-
Mo10), Shichiheia yokoyamai (NoMura
and Haral), Terebratalia tenuis (Hava-
saka), and Turritella s-halaii NOMURA.
The sponge known as Aphrocalistes sp.,
also occurs in association with the
Peclen- Terebratulina bed.

Foraminiferal fossils are seemingly
restricted to a single horizon, being
always found only in the upper part of
the formation where megafossils do not
occur. The only exception is in the
Yazawagi area where the foraminifers
occur in association with the molluscs.

The foraminifers collected from the
Sugota formation are from the following
localities ;

Ak-15. CIliff 150 meters east of Agenosawa,
Kamikawa-Ouchi-mura, Yuri-gun.

Ak-16. Road side cutting 200 meters east Of
Kohabiro. ditto.

Ak-17. Cliff 300 meters northeast of Habiro,
ditto.

Ak-18. Road side cuiting 750 meters south of
Habano, Témae-mura, Yuri-gun.

Ak-19. CIliff 500 meters from south of valley
southwest of Tashiro, ditto.
Ak-20. Road side cutting 750 meters west of
Nashinoki-tége, Tashiro-mura, Ogachi-gun.
Ak-21. Cliff 400 meters north of locality num-
ber Ak-20. ditto.

Ak-22. Cliff 500 meters south of Kinezaka,
Yazawagi-mura, Hiraga-gun.
Pecten- Terebratulina bed.

Ak-23. Cliff 100 meters north of Takinoue,
ditto. Pecten-Terebratuling bed.

Ak-21. Cliff 800 meters north of Takinoue,
ditto. Pecten- Terebratulina bed.

Ak-25. TRoad side cutting 700 meters south of
Kura, Shimogb-mura, Yuri-gun.

Ak-26. Cliff 500 meters east of Katsuradai,
ditto.
Ak-27. Cliff 200 meters west of locality num-

ber Ak-26. ditto.

Ak-28. Southern cliff of the Ukibuta Primary
School. Ukibuta, ditto.

Ak-29. CIliff 1500 meters northwest
Primary School, Ukibuta. ditto.

Ak-30. Road side cutting 800 meters north of
Uenosato, ditto.

Ak-31. Cliff 100 meters north of localily num-
ber Ak-30. ditto.

of the

Faunal Characteristies and
Paleoecology

The foraminiferal fauna of the Sugota
formation consists of 149 species and
subspecies (Table I) belonging to 57
genera and 14 families, excluding the
pelagic forms. Of these species 7 are
considered to be new.

The family Lagenidae is represented
by the largest number of genera, species
and individuals, occupying about one-
third of the fauna. Of the other famil-
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Table 1. Foraminifera-from the Sugota Formation
Pecten-Terebratulina Bed
] I

o
< <

e Localites ¥

— )
.~

Ak-18
Ak-19
Ak-25
Ak-26
Ak-27
Ak-28
Kk-29
Ak-30
Ak-31
Ak-22

Species e é
6

o | Ak-17
o | Ak-20
Ak-21

Gaudryina ishikiensis ASANO.
G. cf. oga ASANO ... 5

Martinottiella communis
(D'ORBIGNY) ....coooveen .. 5 1 2

Textularia abbreviata
D'ORBIGNY ...............o.....

T. Iythostrota SCHWAGER ... 1

Sipholextularia cf. miocenica
CusHMAN & ToDD ... 2 5 1 1 6 1 2 11

Quinguelociding sp. ... 6

-
[+2]
3]
w
-3

Miliolinella cf. circudaris !
(BORNEMAN) .....vcovvenn. . I 1

Sigmoilina schlumbergeri
SILVESTRI ..o 2 1 1

Triloculina tricarinata |
D'ORBIGNY .................... i 1

T. trigonula (LAMARCK)
Robulus cf. becki RAU
R, calcar (LINNAEUS) ......... 4 32 3 1 1 5 2 111 49 1
R. depressus ASANO
R. etigoensis ASANO ... l 1 2

R. himiensis CHI)J1 &
NAKASEKO ............co....... 1 2 2

R. iotus (CUSHMAN) ........... 2 2

R. lucidus (CUSHMAN)......... 8 2 5 20 17 20 6 2
R. miyagiensis ASANO
R. cf. notoensis ASANO.........
R. pseudorotulatus ASANO...... 1
R. sagamiensis ASANO ......... 1 4 11

R. sugotaensis IWASA &
KIKUCHI, 1. Sp. ....ocovann... 2 1

Lenticulina huziokai TWASA
& KIKUCHI, n. sp............. 2 1 2

L. moniwaensis ASANO ......... 1
Planularia japonica AsSANO...! 1 1

Marginulina aculeata
NEUGEBOREN .................. 8 4 6 2

M. cf. dubia NEUGEBOREN, .. 1 1 4
M. glabra D'ORBIGNY
M. cf. masudai ASANO ......... 1 1 4 1 5 1
M. sendaiensis ASANO

Dentalina communis
D'ORBIGNY .........oovii. 1 1

(SR SIS, B aU]
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D. emaciala REUSS...............
D. insecta (SCHWAGER) ......
D. subsolute (CUSHMAN)......
D. tauricornis (SCHWAGER)...

Nodosaria deceploria
SCHWAGER .....................

N. longiscala D’ORBIGNY ... ...
N. pyrula D'ORBIGNY
N. raphanus (LINNAEUS) ...
N. vertebralis (BATSCH) ......

Lagenonadosaria  fukushima-
ensis ASANO .....................

L. holoserica (SCHWAGER) ...
L. scalaris (BATSCH)............
L. scalaris sagamiensis ASANO

Losp. i

Psevdoglandulina laevigatla
(D’ORBIGNY)

P.osp.

Saracenaria akitaensis TWASA
& KIKUCHI, n. sp.............

8. latiforns (BRADY)............

Vaginulina yoshihamaensis
INOUE & NAKASEKO

Parafrondicularia cf. japonica
ASANO ...

Lagena acuticosta REUSS ...
. elongata (EHRENBERG) ...
. laevis (MONTAGU) .........
. perlucida (MONTAGU)......
. semistriata WILLIAMSON...
. striata (D'ORBIGNY)

L. striato-punctata PARKER
& JACOB ...

L. strumosa REUSS..............

L. sulcata (WALKER &
JACOB)Y ...

Guttidina asanoi IWASA &
KIKUCHL n. sp. ......coveone.

G. irregudaris (D'ORBIGNY). ..

G. lactea (WAYLKER &
JACOB) ..o,

G. sadoensis (CUSHMAN &
OZAWA) oo,

G. yamazakii CUSHMAN &
OzAWA ...

Globulina minuta (ROEMER)
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24

Pyrulina cylindroides
(ROEMER) .....................

Nonion cf. akitaense ASaNo | 1 1 1 1 1 10
N. japonicum ASANO ... ... -2 5 9 4 1

N. kidoharaense FUKUDA...... 6 4 1 17 15

N. nicobarense CUSHMAN .. 4 4 2 1 3 6

N. pompilioides (FICUTEL
& MOLL) ..o, 2 12 5 20 6 3 1 4 7 8 121 1 5

N. scaphim (FICHTEL & A
MOLL)Y ..o 6 11 3

Pseudononion japonicum .
ASANO ... 2

Nonionella miocenica ! .
CUSHMAN ... ...oeieene. b1 1 30

Astrononion aomoriense
ASANO ... 1 2 1 10

A. stelligertem (D'ORBIGNY)... 6 4 2 1

Elphidium cf. fabum
(FICHTEL & MOLL)......... 1 1

E. cf. hughesi foraminosum
CUSHMAN ..o 1

E. cf. ozawai UcHIO ............ |
E. cf. subgranmudosum ASANO | 2

Cribroelphidium bartletli

(CUSHMAN) .....................
C. imanishii ASANO

Elphidiella momiyamansis
UCHIO ... 1 14

Plectof rondicudaria japonica |
Asano

P. miocenica CUSHIMAN

P. miocenica directa |
CUSHMAN & LAIMING ...... 6 3 1

Bulimina cf. inflata
SEGUENZA ................... 5 3

B. ovata D'ORBIGNY ...........
B. pupoides D’ORBIGNY

Globobulimina cf. pacifica
CUSHMAN 101 4 1

Emntosolenia catenvlata
WILLIAMSON ................. 1

E. cf. fukamiensis ASANO...... | 1
E. hexagona WILLIAMSON ...

E. marginata (MONTAGU) ... 1 1 1

E. orbignyana (SEGUENZA)... 2 2 4 3 2 3
Virgulina complanata EGGER 1

V. schereibersiana CZIZEK ... 1 1 6 1 2

14

14

XS

11.
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Bolivina advena striatella
CUSHMAN

B. marginata masudai ASANO.
B. cf. robusta BRADY .........
Loxostemum ? sp

Reussella spinulosa (REUSS)...
Uvigerina multicosta LERaY
U. proboscidea S.CIIWAGER

Hopkinsina hispida
(SCHWAGER) ..................

Angulogerina kokozuraensis
ASANO ..o

Ellipsonodosaria kelienjiensis
ISHIZAKI ......................

E. lepidula (SCHWAGER)......

E. ugoensis IWASA &
KIKUCHIL, n. sp. ...............

Discorbis opercularis
(D'ORBIGNY) .................

Discopulvinulina cf. bradyi
(CUSHMAN) ...,

D. cf. isabelliana
(D’'ORBIGNY)

Valvulineria araucana
malagaensis KLEINPELL ...

Gyroidina orbicularis
D'ORBIGNY ............cceennne.

G. soldanii D'ORBIGNY

Eponides frigidus
(CUSHMARN) ......coooeeinn.

E. frigidus calidus
CUSHMAN & COLE .........

E. haidingeri (D’ORBIGNY) ...

E. hatakeyamai IWASA &
KIKUCHL, n. sp. ...............

E. umbonatus (REUSS) .........

Rotalia cf. beccarii
(LINNAEUS).......ccooeee,

R. hatalatensis TAKAYANAGI
R osp. ... .o,

Cancris auricula (FICHTEL
& MOLL) oo

Baggina notoensis ASANO......

Ebpistominella japonica
ASANO) ...

13

2

12
3 2

17
22

33

15
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35

1
14
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11
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E. cf. smithi (RE & K.C
STEWART)
Cassidulina laevigata carinala
CUSHMAN ......oooiiiie 15

26

o]

C. margareta KARRER
C. orientale CUSHMAN
C. subglobosa BRADY
Chilostomella czizeki REUSS .| 21

[+

6 2
1 1

Pullenia elegans CUSHMAN

P. gquinqueloba (REUSS)

P. salisburyi RE. & K.C.
STEWART

Anomalina cf. glabrata
CUSHMAN .......................

Planulina nipponica ASANO...| 9 5
Hanzawaia nipponica ASANO | 2 5 1
H. tagaensis ASANO ............

Cibicides lobatulus (WALKER |
& Jacos)

C. pseudoungerianus
(CUSHMAN) ................. .12 3

C. tapi TwasA & KIKUCHI,
n. sp.

C.oSPe v
Dwocibicides biserialis
CUSHMAN & VALENTINE. . 1

D. perforata CUSHMAN &
VALENTINE ..., !

Total

Globigerinidae ..................... "84 272 70

ies, those of the Nonionidae, Buliminidae,
Rotaliidae and Anomalinidae are next
in abundance and each family is repre-
sented by ten or more species.

From the fact that the fauna has
yielded very few genera of the family
Miliolidae and few species of the genera
Elphidium and Rotalia, the upper part
of the Sugota formation was not depos-
ited in the littoral zone.

Furthermore, that the assemblage is
characterized with a large number of
species of Robwulus and its allied genera
indicates a neritic environment and pro-

32 13 16

20 49 24 14 6

4200 19 12 20 44 10 11

RS8R 8583 38 sz s
2 2
1 757 1 8 22 1 10651 5 4
2 3 2 11 8 69 1 2 17 1
1
1
2
2
3
13 3 2 1 3 8
19 4 15 4 4
1 1 2 2

48 12 8 1 9 9 22 21 5

10 2 4 2 4 2 7
1 7 4 43 8 29 19 7
1 6
1 2
1

.......... 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200

20 18 42 30 20 13

bably its outer part.

The foraminifers found in association
with mega-fossils in the Yazawagi area
is characterized by the genera Gawndryi-
na, Nonion, Nonionella, Elphidiella,
Eponides, Rotalia, Baggina and Cibici-
des. The depth analysis of those genera
reveals that the sediments entombing
the fossils were deposited in depths cor-
responding to the inner to mid-neritic
zone under the large bay environment.

From the Recent species contained in
the fossil fauna it is evident that the
Sugota fauna, as a whole, was influenced
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by warm thermal conditions.

They are known from Tosa Bay of
Shikoku and Sagaminada of Kanagawa
and Shizuoka Prefectures along the Pa-
cific side of southwest Japan, and from
Wakasa Bay of Fukui Prefecture on the
Japan Sea side of western Japan. Both
areas are now under the influence of
warm currents.

The lower part of the Sugota forma-
tion is thought that a near or deltaic
cnvironment prevailed, and the climatic
condition was mild as can be judged
from the fossil flora.

Correlation

The Sagota is correlated with the
Nishikurosawa formation of Oga Penin-
sula, Akita Prefecture on the basis of
Aphrocallistes sp., Chlamys kaneharai
(Yokovama), Dosinia kaneharai Yoko-
vaMa, Placopecten akihoensis (MATsU-
motro), and Turritella s-hataii NoMURA.
The Nishikurosawa contains abundant
specimens of Operculina complanata
japonica Hanzawa, Miogypsina hotoi
Hanzawa and Amphistegina lessoni
D'ORBIGXRY, although smaller foramini-
fera have not been reported from the
formation.

By the above-listed larger foraminifers,
the Nishikurosawa can be correlated
with the Tanosawa formation of the
Nishi-Tsugaru District in Aomori Pre-
fecture, as already stated by S. Hanzawa
(1935). The Tanosawa formation was
found to contain a large number of
smaller foraminifers, which are reported
here for the first time. The distinct
species are; Robulus calcar (LINNAEUS),
Nodosaria raphanus (Lixnarus), Vagi-
nulina yoshihamaensts Inove and NAkA-
sexo, Nonion kidoharaense Fukupa, N.
japonicum Asano, Eponides haidingeri
(D’ORBIGNY), Rotalia cf. beccarii (Lin-
NARUS), R. tochigiensis Ucnio, R. tano-

sawaensis n. sp.,, Hanzawaia nipponica
Asano.

The foraminiferal fauna of the Tano-
sawa formation is the same as that of
the Sugota, although the former forma-
tion seems to have been deposited at a
depth shallower (littoral to inner
neritic) than the latter.

The Miocene Higashi-Innai formation
(K. Masupa, 1954) of Noto Peninsula in
Ishikawa Prefecture possesses about 200
species of smaller foraminifera, the
majority of which are common to the
Sugota fauna. The Higashi-Innai has
also yielded larger foraminifers as Mio-
gypsina kotoi Hanzawa and Operculing
complanata japonica Hanzawa. The
foraminiferal fauna of the Higashi-Innai
formation, according to K. Asano (1943),
is similar to the Miocene fauna of the
Indo-Pacific region, which indicates an
age corresponding to the Preangerian
(Vindovonian).

The Sugota fauna is more similar to
the Miocene fauna of the northwest
coast of America than to the Indo-
Pacific region, the following species in
common with the former region but not
known to occur in the latter, namely;
Nonionella miocenica Cusuman, Pleclo-
frondicularia miocenica Cusumax, P,
miocenica direcla CusiMAN and LAIMING,
Valvulineria arncana malagaensis KLE-
inpELL, Cassidulinag laevigala carinala
Cusuman, and C. margareta KARRER.

Previously S. NoMura and K. HaTAIl
(1936) from their study of the molluscs
and brachiopods from the Pecten-Tere-
bratulina bed of the Sugota formation,
arrived to the conclusion that the age is
Vindovonian.

Recently K. Tan (1951) reported on
the discovery of a tooth of Desmostylus
japonicus Tokunaca and Iwasaki found
in association with molluscs and bra-
chiopods which are common to the
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Peclen-Terebratulinag bed of S. Nomura
and K. Hatan The geological age of
Desmostylus, according to R. M. KLEIN-
peLL. (1938), on the west coast of North
America, is Luisian. The Luisian is cor-
related with the Vindovonian by that
author.

Accordingly, it seems that the Sugota
formation and its correlatives mentioned
in earlier lines may all belong to the
Vindovonian age.

Description of Species

Genus Robulus MoxTrorT, 1808
Robulus sugotaensis n. sp.
Text-figs. 1la-b.

Test large, elongate, compressed, pe-
riphery acute with narrow keel; 6-8
chambers in last whor], not inflated,
early part of chambers slightly evolute;
sutures gently curved, very distinct,
limbate, slightly raised except for latter
one or two ; wall smooth ; apertural face
slightly convex, aparture radiate with a
short slit at the peripheral angle. Di-
ameter up to 3 mm.

Holotype .—IGPS coll. cat. no. 65516;
IGPS loc. no. Ak-25.

Occurrence . —Rare. Tashiro, Témae-
mura and Kura, Shimogo-mura, Yuri-gun.

Remarks :—This species resembles Ro-
bulus asanoi TAKAYANAGI, but differs
by the absence of a broad keel, and the
latter sutures are not raised.

Genus Lenticulinag L.aMArck, 1804
Lenticulina huziokai Iwasa and
KikucHI, n. sp.

Text-figs. 2a-b.

Test large, subcircular, lenticular in
side view, involute, periphery with nar-
row keel except for latter part; cham-
bers 8-10 in last coil; sutures slightly
curved, ornamented with a raised ridge,
fusing at central part; wall smooth:

aperture radiate at periphery angle.
Diameter up to 3 mm.

Holotype :—IGPS coll. cat. no. 65517;
IGPS loc. no. Ak-23.

Occurrence —Rare. Agenosawa and
Kohabiro, Kamikawa-f)uchi-mura, Yuri-
gun and Peclen-Terebralulina bed of
Yazawagi-mura, Hiraga-gun.

Remarks —This species stands close
to Lenticulinag echinata (0'ORBIGNY), but
is distinguished by its continuous raised
sutures and by the absence of spines at
the periphery.

Genus Saracenaria DEFRANCE, 1824
Saracenaria akilaensis n. sp.
Text-flgs. 3a-h.

Test free, elongate, roundly triangular
in transverse section; chambers increas-
ing gradually in size as added, early
three or five closely coiled, later ones
uncoiling ; sutures distinct, not depres-
sed but sometimes latter one or two
slightly depressed, sct oblique; wali
smooth, finely perforate; aperture termi-
nal, radiate, with a short slit. Length
1.5 mm.

Holotype .—IGPS coll. cat. no. 65518 ;
IGPS loc. no. Ak-17.

Occurrence —Rare. Habiro, Kami-
kawa-Ouchi-mura, Yuri-gun, and Nashi-
noki-tdge, Tashiro-mura, Ogachi-gun.

Remarks . —The roundly triangular
shape in transverse section, and the
almost non-depressed sutures are the
distinctive characters of this species.

By those features the present species
is distinguished from the known species
of the genus.

Genusl Guttulina p’'OrBIGNY, 1838
Gutlulina asanoi n. sp.

Text-figs. 4a-b.

Guttulina sp. ASANO, 1953. Short Papers IGPS,,
no. 5, p. 18. pl. 3, figs. 9.

Text -fusiform, generally twice as long
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as broad, greatest breadth nearly at
middle ; chambers strongly inflated, em-
bracing, arranged in a nearly quin-
queloculine series; sutures distinct, de-
pressed; wall smooth, with produced
spine at base: aperture terminal, radiate.
Length 1.1 mm.

Holotype :—IGPS coll. cat. no. 63519;
IGPS loc. no. Ak-17.

Occurrence —Rare. Found through-
out the area of distribution of the
Sugota formation.

Remarks —This form resembles G-
tulina woodsi Cusuman and Ozawa, but
differs therefrom by having more strong-
ly inflated chambers. G. yabei CuciiMan
and Ozawa which is similar to the
present form in arrangement of cham-
bers, is distinguished by the absence of
the basal spine. Guliulina sp. of K.
Asano from the Miocene sediments of
Noto Peninsula, G. yabei ovale listed by
Y. Takavanact from the Miocene Hata-
tate formation of Miyagi Prefecture are
very similar to this species.

Genus Ellipsonodosaria A. SILVERSTRI,
1900

Ellipsonodosaria ugoensis n. sp.

Text-figs. 5a-b.

Test small, slender, tapering, slightly
curved, with round, initial end; 7-8
chambers in adult, very slightly inflated
especially toward apertural end, early
part generally broader than high, becom-
ing higher than broad as added ; sutures
weakly limbate, nearly at right angles
to axis of test; wall smooth; aperture
at end of a produced neck, with a weak
elliptical collar, and a tooth. Length
0.9 mm.

Holotype :—IGPS coll. cat. no. 65520;
IGPS loc. no. Ak-17.

Occurrence —This species is found
throghout the area of distribution of

the Sugota formation, and shows higher
percentage of occurrence locally.

Remarks . —Ell‘psonodosaria  fijiensis
(CustiMaN) from the Miocene of the
Fiji Islands resembles this form in the
outline, but differs by having prominent
perforations at surface. ‘The smooth
surface and rounded initial end of this
species distinguish it from Ellipsonodo-
saria hyugaensis Isnizakl and E. ver-
nenili (0'ORBIGNY).

Genus Eponides MoxTFORT, 1808
Eponides hatakeyamai n. sp.

Text-fics. 6a-c.

Test biconvex, ventral side sometimes
flat, periphery subacute with narrow
keel, which never extends to latter one
or two chambers, umbilical region filled
with a raised and rounded mass of shell
material ; chambers distinct, 6-7 in last-
formed coil; sutures distinct, limbate,
oblique on dorsal side, slightly limbate
and curved on ventral side; wall smo-
oth; aperture ventral between umbilicus
and periphery. Diameter 045 mm,, thick-
ness 0.09 mm.

Holotype :—1IGPS coll. cat. no. 65521 ;
IGPS loc. no. Ak-26.

Occurrence :—Few.
mogo-mura, Yuri-gun.

Remarks —This species is distingui-
shed from Eponides carolinensis CUSHMAN
by having a umbilical raised mass, by
the absence of raised sutures on the
dorsal side, and the characters of the
species serve to distinguish it from the
previously described species of Eponides.

Katsuradai, Shi-

Genus Rotalia Lamarck, 1804
Rotalia tanosawaensis n. sp.
Text-figs. 7a-c.

Test small, biconvex, more convex on
ventral side, periphery subacute, com-
posed of about 3 whorls; chambers 8-9
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in last whorl; sutures slightly oblique,
thickenred on dorsal side, radial and
depressed on ventral side; umbilicus
raised, with a rounded plug of shell
material; aperture at ventral border of
last chamber. Diameter 0.51 mm., thick-
ness 0.17 mm.

Holotype --—1GPS coll. cat. no. 65522 ;
IGPS loc. no. Ao-14.,, Road side cutting
1000 meters southwest of Tanosawa,
Odose-mura, Nishi-Tsugaru-gun, Aomori
Prefecture.

Occurrence :—Rare.
at the type locality.

Remarks —The dorsal characters of
Rotalia papillosa Brapy and R. stachi
Asano resemble this form, but the
absence of a plug on the ventral side
distinguishes it therefrom. The ventral
plug is found in such as Rotalia nip-
ponica Asano and R. tochigiensis Uctio,
however, both differ from this species
by lacking the thickened sutures of the
dorsal side. Rofalia sp. B. of LeERoy
Miocene of Sumatra is closely related to
this species, but differs in having a more
lobulate periphery.

Occurring only

Genus Cibicides MonTrorT, 1808
Cibicides tani, n. sp.
Text-figs. 8a-c.

Test plano-convex, ventral side flat or
slightly convex, thickest at umbilical
area, periphery subacute, slightly lob-
ulate in the latter; chambers 8-10 in
last-formed coil, latter one or two some-
times weakly expanded; sutures very
obscure in carlier half or more, latter
two slightly depressed: wall coarsely
perforate; aperture narrow, at periph-
eral margin, a rounded arch at base of
chamber, extending over to dorsal side
and running along periphery. Diameter
0.6 mm., thickness 0.1 mm.

Holotype :—IGPS coll. cat. no. 65523 ;

IGPS loc. no. Ak-28.

Occurrence .—Common, found from
many localities of the Sugota formation.

Remarks —This species resembles
Cibicides altamiraensis KrLeiNreEL from
the Miocene of California, but differs in
the less lobulate periphery and more
obscured sutures.
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Explanation of Text-figures

Figs. la-b. Robulus sugotaensis IWASA and KIKUCHI, n. sp. x8

Figs. 2a-b. Lenticulina huziokai IWASA and KIKUCHI, n. sp. x13
Figs. 3a-b. Saracenaria akilaensis IwasA and KIKUCHI, n. sp. x24
Figs. da-b. Guttulina asanoi IWASA and KIKUCHI, n. sp. 36

Figs. 5a-b. Ellipsonodosaria ugoensis lwasa and KIKUCHI, n. sp. X 36
Figs. 6a-c. Eponides hatakeyamai IwAsA and KIKUCHI, n. sp. X72
Figs. 7a-c. Rotalia tanosawaensis IWASA and KIKUCHI, n. sp. x52
Figs. 8a-c. Cibicides tani TwWASA and KIKUCHI, n. sp. %55
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256. NOTES ON SOME TERTIARY PLANTS FROM
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Contents
Genus Quercus : Quercus Kodairae, sp. nov., Q.
miocrispula, sp. nov., Cfr. Q. dentaia
THUNB., and Q. sp.
Genus Cyclobalanopsis : Cyclobalanopsis Mandra-
liscae (GAUDIN) Taxal, Cir. C. gilva
OERSTED, C. sp. a, and C. sp. b.

Of the fifteen species of the genus
Quercus now to be found on the Korean
peninsula the following species are the
most flourishing and are of general
distribution as to be found on almost
the entire peninsula: Quercus aliena
Brumi, Q. dentata Tuuxs., Q. mongolica
Fisu., and Q. serrata Tuuxs. By com-
parison, the closely related genus Cyclo-
balanopsis is now restricted in its dis-
tribution to the southern part of the
peninsula and contiguous islands.

The known species of Quercus and
Cyclobalanopsis from the Tertiary of
Korea are comparatively abundant as
shown in the following list:

Quercus aliena BLUME : Kantindo formation of
N. Kankvo-Do (ENDO, 1938, name only).

Q. crispula BruMe: Kantindo formation of N.
Kankyo-Do (ExDO. 1938, name only);
Enniti group of N. Keisyo-Do (KANE-
HARA, 1936. name only).

* Read May 13, 1954 ; received Oct. 11. 1954,
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Q. furcinervis RossM.: Engelhardtia Bed of N.
Kankyo-Do (ENDO, 1938. name only).
intermedia FRIEDRICH : Engelhardlia Bed of
N. Kankyo-Do (ExDoO. 1938, name only).
. Johnstrupi HEER ?: Engelhardtia Bed of N.
Kankyo-Do (ENDo, 1938, name only).
koraict TANAL: Eaniti group of N. Keisyo-
Do (TANAL 1953, p. 5, PL 1. figs. 11. 12).
. cfr. pscudo-castanea GOErPERT : Kantindo
formation of N. Kankyo-Do (TATElwA,
1925, name only).
. simulata KNOWI1.TON?: Engelhardtia Bed of
N. Kankyvo-Do (ENDO, 1938, name only).
. spp.: Acdoti coal-bearing bed (Expo. 1938)
and Kantindo formation (TATEIWA, 1925
and ENDO. 1938), N. Kankvo-Do.
Cyclobalanopsis glauca THUNB.: Enniti group of
N. Keisyo-Do (KANEHARA, 1936 and
TANAL 1953, name only).
C. Huziokai TANAY: Eaniti group of N. Keisyo-
Do (TaxaAl 1953, p. 4, PL 1. fig. 10).
C. Mandraliscae (GAUDIN) TANAal: Enniti
group of N. Keisyo-Do (TANAI 1953, p.
3, PL. 1. figs. 6, 9).

Q.

Q
Q.
Q

(e

At the writer's disposal were mani-
fold types of fossil Quercus and Cyclo-
balanopsis from Korea which were ex-
amined in the course of these studies.
From this material three are considered
distinct and valid species, while the
others could not b= assigned to any
species with any certainty due to the
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fragmentary nature of the specimens.
The species determined by the writer
were Quercus Kodairae, sp. nov., Q.

miocrispula, sp. nov., Cfr. Q. dentata
THUNB., Q. sp., Cfr. Q. serrala
Tuuxe.,, Cyclobalanopsis Mandraliscae

(Gaupin) Taxal, C. sp. a, C. sp. b, and
Cfr. C. gilva OERsTED.

Description of Species
Genus Quercus L.
Quercus Kodairae, sp. nov.
Plate 25, Figures 7-10

Description . —Leaf generally small,
5-7em (rarely 9 cm) long and 3-5 cm
(rarely 8 cm) broad, oval, ovate-
elliptic or elliptic in outline. Apex like
a marginal dent, acutely pointed, base
broadly cuneate or truncate. Margin
dentate or Ilobulatodentate; cach dent
triangular in shape, pointed at the top.
Midvein rather thin, straight or slightly
zigzag to the apex. Lateral veins 7-8
pairs in number, regularly arranged,
straight or slightly up-curved to the
marginal dents, diverging from the mid-
vein at angles of 40-70°: some lower
pairs occasionally decurrent below at
their bases. Tertiary veins obscure in
impression, frequently branched f{rom
the lateral veins; finer veins forming
polygonal meshes. Petiole very short.
Texture apparently thin.

Comparison and remarks:—The pre-
sent specimens are comparable with
leaves of Lepidobalanus Expi. of the
genus Quercus, but there is no exact
equivalent in the living species. Among
the known fossil species, Quercus John-
strupi Herr (1883, p. 24, PL 56. figs.
7-12) and Q. sessilifflora SALISBURY fos-
silis MaepLer (1939, p. 78, Pl. 7, figs. 17,
18) are somewhat similar to our leaves.

Occurrence —Ryuhokudo, Kokangen
coal-mine, N. Kankyo-Do; Engelhardtia
Bed (Miocene); Colls. Kopaira and
UoTANL

Quercus miocrispula, sp. nov.

Plate 25, Figure 3

Description :—Leaf large, obovate-ellip-
tic in oufline. Apex acute like a margi-
nal tooth, base narrowed and slightly
auriculate. Margin coarsely and deeply
dentate; teeth large, acutely pointed,
slightly up-curved at the apices. Mid-
vein stout. Lateral veins 15-17 pairs,
diverging from the midvein at angles of
30-50°, almost straight to the marginal
teeth. Petiole thick, very short for the
size of lamina. Texture apparently
thick. Dimension of the figured speci-
men : about 18 c¢m long and 9cm broad.

Comparison and remarks :—The speci-
mens are clearly similar to Quercus
crispula BLuME which is widely distrib-
uted in Saghalin, South Kurile islands,
Japanese Islands and Korea. In Korea
it grows on mountains (400m-1950m) of
N. Keisyo-Do and the Island of Saisyu.
Fossils of Q. crispula have been found
in Japan as old as the Younger Neogene
Tertiary.

Quercus pseudo-castanea  GOEPPERT
(1852, p. 274, PL 35, figs. 1, 2) apparently
resembles Q. crispula and Q. miocrispula
in having the large marginal dents, but
differs from them in the narrow lamina
and the long petiole,

Occurrence :—Kissyu-town, Kissyu-gun,
N. Kankyo-Do; White Shale of the
Kissyu formation (Miocene) ; Coll. OisHI.

Kinkodo, Usen-men, Geizitu-gun, N.
Keisyo-Do; Changi group (Miocene);
Colls. Kopaira and UoTan.

Kantiondo, Meisen-gun, N. Kankyo-Do;
Kantindo formation (Miocene); Coll.
OlsHI.
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Quercus sp.
Plate 25, Figure 11

Description .—Leaf large, general out-
line unknown. Apex unknown. Base
truncate, somewhat inequilateral. Mar-
gin coarsely and deeply lobulatodentate.
Midvein rigid, somewhat zigzag; lateral
veins coarsely arranged, straight to the
marginal dents, diverging from the
midvzin at angles of 90° at the basal
part of lamina and angle gradually
decreasing upwardly ; finer veins coarsely
percurrent. Petiole thick, about 1.5cm
long.

Comparison and remarks :—Though all
specimens which the writer has studied
are fragmental and the full characters
of leaf are unknown, the foliar type is
quite distinct from the known species
both of the fossil and the existing
Quercits.

The present leaf is distinguished from
Quercus Kodairae from the same locality
by its larger size, the inequilateral base
and the longer petiole. Q. columbiana
Cuaxey (1920, p. 170, P1. 13, figs. 1, 2)
and Q. Bretzi Cuangy (1920, p. 171, PL
" 12, fig. 4; PIL 13, fig. 3) from the Eagle
Creek of Oregon somewhat resemble our
leaf in the marginal dentation.

Occurrence —Ryuhokudo, Kokangen
coal-mine, N. Kankyo-Do; Engelhardlia
Bed (Miocene): Colls. Kopalra and
UoTaxnt.

Cfr. Quercus dentata Tuuns.

Some fragmental specimens which are
closely comparable with Quercus dentala
Tuuxs. were found in the collections
from Kissyu and Ryuhokudo.

Q. dentata is now widely distributing
in Northeastern Asia as a common
forest tree of the temperate zone. Fos-

sils of this spascies have been reported
by Kox’sxo (1931, PL 4, figs. 4, 5; PL. 11,
figs. 2, 3) and Krysirorovicu (1930, p.
27, Pl. 4, fig. 39) from the Miocene
floras of Nagano prefecture.

Occrrrence .—Kissyu-town, Kissyua-gun,
N. Kankyo-Do; White Shale of the Kis-
syu formation (Miocene); Coll. Oisui

Ryuhokudo, Kokangen coal-mine, N,
Kankyo-Do : Engelhardtia Bed (Miocene);
Colls. KopaIra and UoraxL

Genus Cyclobalanopsis OERSTED

Cyclobalanopsis Mandraliscae
(GaupiN) Taxat

Plate 26, Figures 1 and 2.

1953. Cyclobalanopsis Mandyraliscae TANAL: p.
3. Pl 1, tigs. 6-9.

Quite recently, Taxar (1953) described
this species from the Enniti group of
southern Korea. Our leaves, when com-
pared with his specimens, are larger and
possess a long petiole. In the essential
characters our leaves are quite similar
to C. Mandraliscae, and in a wide sense
also to Quercus Drymeja Uxcer (1847,
p. 113, PL 32, figs. 1-4).

Heer (1878, p. 8, Pl 4, fig. 4) reported
Q. Drymeja from the Miocene beds of
North Saghalin, but it is very doubtful
to identify if his specimen can be
identified as, or assigned to Q. Drymeja
UNGER.

Occurrence :—Ryuhokudo, Kokangen
coal-mine, N. Kankyo-Do; Engelhardtia
Bed (Miocene); Colls. Kobaira and
UoTANI.

Cir. Cyclobalanopsis gilva OERSTED
Plate 25, Figure 5.

As shown in Pl 26, fig. 5, a specimen
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from Ryuhokudo, which shows only the
lower part of a leaf, is closely compara-
ble with the living Cyclobalanopsis gilva
OerstED. C. gilva is now widely dis-
tributed in the warmer regions of Japan
and Formosa.

Occuerrence —Ryuhokudo, Kokangen
coal-mine, N. Kankyo-Do, Engelhardtia
Bed (Miocene); Colls. Kobaira and
UoTanl

Cyclobalanopsis sp. a

Plate 25, Figure 4.

Description . —Whole outline of leaf
unknown, but may be linear lanceolate,
longer than 8 cm and about 2.5cm wide.
Apex unknown, base narrowly cuneate.
Margin dentate, teeth seemingly obtuse
or rounded at the top. Midvein rigid
and straight. Lateral veins more than
14 pairs in number, almost equidistantly
arranged, straight to the tip of the
marginal teeth and incurved there, leav-
ing the midvein at an acute angle (about
30°) in the lower part of lamina and at
an angles of generally 45° in the middle
part. Petiole unknown.

Comparison and remarks :—This speci-
men may be referable to the genus
Cyclobalanopsis, but is quite different
from all living species of the genus.

In having the conspicuous marginal
teeth the present leaf is comparable
with Fagus castanaefolia UNGER (1847,
p. 104, PI. 28, fig. 1) and Caslanea
Ungeri Heer (1869, p. 470, Pl. 45, figs.
1-3; Pl 46, fig. 1), both of which has
been considered to be conspecific and
named Caslanea castanaefolia (UNCER)
KnowrTox (1898). The type specimen
of Fagus castanaefolia UNGER is oblong-
lanceolate in shape bearing mucronate-
serrate margin, while Hger's Castanea
Ungeri is ovate-lanceolate in outline and

markedly dentate at the upper three-
fourths of the leaf. In comparing these
two forms our leaf is similar to Hrer's
type rather than to UxGer's. However,
this Korean leaf may be distinct from
Castanea castanaefolia in the linear
lanceolate shape and the cuneate base.

A fragmental leaf reported by TanAl
(1953, p. 5, PL 1, fig. 13) under the
name of Castanea castanaefolia from the
Enniti group of N. Keisyo-Do may be
conspecific with our leaf.

Occurrence :—Ryuhokudo, Kokangen
coal-mine, N. Kankyo-Do; Engelhardiia
Bed (Miocene); Colls. Kopairka and
UoTaxi.

Cyclobalanopsis sp. b
Plate 25, Figure 6.

Description .—Whole outline of leaf
unknown, lacking the apical part. Leaf
probably linear lanceolate or somewhat
spatulate, and may be 10 cm in length,
15-20 cm broad at the middle part.
Apex unknown, base tapered and acutely
pointed. Margin quite entire, at least at
the lower half of leaf, and slightly back-
rolled. Midvein thick, grooved at the
upper surface. Lateral veins more than
8 pairs in number, rather coarsely and
irregularly arranged, leaving the midvein
at angles of about €60° at the basal part
and about 40° at the middle part of
leaf, gently curved upwards and ascend-
ing along the margin. Finer veins
obscure. Petiole thick, about 15 cm
long. Texture apparently thick.

Comparison and remarks:—The pre-
sent leaf, which lacks its apical part, is
provisionally referred to the genus Cyclo-
balanopsis. It is uncertain that the leaf
is quite entire at the whole margin or
serrate at the apical part only.

Similar fossils are Quercus simulata
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KxowrroN (1898, p. 728, Pl. 101, figs. 3,
4; P1. 102, figs. 1, 2) of the American
Miocene floras and Quercus neriifolia
AL. Braun (Herr, 1856, p. 45, Pl 1, fig.
3; Pl 2. fig. 12; PL 74, figs. 1-7; Pl 75,
fig. 1) and Quercus apocynophyllum
ErrincsHAUSEN (1869-70, p. 34, PlL. 2. fig.
15) of the European Miocene floras.

Occurrence :—Ryuhokudo, Kokangen
coal-mine, N. Kankyo-Do ; Engelhardiia
Bed (Miocene); Colls. Kopaira and
UoTan
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Localities of the describad spacies

Ryuhokudo, Kokangen coal-mine, N. Kankyo-
Do; Engelhardtia Bed (Biibi. HFEgbe
&, FALIA; Engelhardtia k) Salvinia pseu-
doformosa O1sH1 et HUzI0KA, Cfr. Platanus
Guillelmae GOEPPERT, Fagus koraica HUZI-
OKA, F. protolongipetiolata Huzloka, F.
Uotanii HUZI0OKA, Zelkowa Tibae OISHI et
HuziokA, Carpinus  Kodairae-bracleata
HUZzIOKA, Quercus Kodairae HUZIOKA, Q.
sp.. Cyclobalanopsis Mandraliscae (GAUDIN)
Tanal, Cfr. C. gilva OERSTED, C. sp. (a),
and C. sp. (b).

Kantindo, Meisen-gun, N. Kankyo-Do; Kantindo

formation (ERELILE. BN, WA, BuR
).
Acer subpictum SAPORTA, A. ezoanum
OisHl et HUZIOKA, A. trilobatum (STERNB.)
var. productum AL. BRAUN, A. japonicum
THUNBERG. A. (samarae) spp.. Fagus pro-
tolongipetiolata HuzloKA. Ulmus carpino-
ides GOEPPERT, Zelkowa Ungeri (ETT.)
KovATs, Carpinus carpinoides MAKINO, C.
erosa BLUME ellipticibracteata HUZIOKA,
and Quercus miocrisprla HUZIOKA.

Yutendo, Meisen-gun, N. Kankyo-Do; Ryudo

formation (BL&itiy. Wi, MRER. W\
).
Tilia distans NATHORST. T. japonica
SIMONKAL T. meisenensis Huzloka, T.
subnobilis  HUZIOKA, Acer rotundatum
HUZIOKA, A. subpictum SAPORTA, A. sp.,
A. (samarae) spp., Zelkowa Ungeri (ETT.}
KovATs, Betula myongchonensis HUZIOKA,
and Osirya shiragiana HUZ10KA.

Kissyu-town, Kissyu-gun. N. Kankyo-Do: White
Shale of Kissyu formation (R{g&ibili, &N
. HHE,; FHMAaEEY
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Tilia distans NATHORST, Acer subpictum
SAPORTA, Ulmus shiragica HUZIOKA,
Zelkowa Ungeri (ETT.) KOVATS, and Cfr.
Quercus dentata THUNBERG,

Kinkodo, Usen-men, Geizitu-gun, N. Keisyo-Do;

Changi eroup (B3t WHIL. &)IE &
il RS

Tilia remotiserrata O1SH1 et HUZIOKA, Acer
rolundatum HUZIOKA, A. subpictum SA-

PORTA, A. fatsiaefolia HUzIORA, A.
ornatum CARR., Ulmus shiragica HUZIOKA,
Zelkowa Ungeri (ETT.) KOVATS, Betula
shiragica HuUZzIOKA, Carpinus carpinoides
MakINo, C. miocordata HU et CHANEY, C.
simplicibracteata HUZIOKA, Ostrya shira-
giana HUZ10KA, and Quercus miocrispula
HuZzIoKA.

.Fig. 3.
Fig. 4.

Fig. 5.

Explanation of the Plate 25

(The figures are of natural size otherwise stated)

The specimens are stored in the Institute of Geology and Mineralogy,
Faculty of Science, Hokkaido University, Sapporo.

Figs. 1-2. Cyclobalanopsis Mandraliscae (GAUDIN) TANAI

N. Kankyo-Do, Engelhardtia Bed.
Changi group.

Bed.

Loc. Ditto.

Loc. Ryuhokudo, Kokangen coal-mine,

Quercus miocrispula, sp. nov. (x2/3) Loc. Kinkodo, Usen-men, Geizitu-gun, N. Keisyo-Do,
Cyclobalanopsis sp. a Loc. Ryuhokudo, Kokangen coal-mine, N. Kankyo-Do, Engelhardtia

Cir. Cyclobalanopsis gilva OERSTED Loc. Ditto.
Fig. 6. Cpyclobalanopsis sp. b Loc. Ditto.
Figs. 7-10. Quercus Kodairae, sp. nov.
Fig. 11. Quercus sp. Loc. Ditto.



K. Huzioka : Tertiary Plants from Tybdsen (Korea).

T. Takayasu photo.
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257. A SINOSPIRIFER-FAUNULE FROM THE ABUKUMA
PLATEAU, NORTHEAST JAPAN, IN COMPARISON WITH
THE SO-CALLED UPPER DEVONIAN BRACHIOPOD
FAUNULE OF THE KITAKAMI MOUNTAINS*

ICHIRO HAYASAKA and MASAO MINATO

Department of Geology and Mineralogy, Hokkaido University

MEGROES LIFERIRES 7 RERZELL, BB L-BRBORNBIMRIZ Sinospirifer sinensis
australis MAXWELL (1951), Cyrtospirifer. Chonetes, Camarotoechia LHFB» 6, BH 3 F v
YRBLHY RT00 L3 Chb, BRPOLIOLL L OBIHE (= &) Wicd, Cwio-
spirifer cf. kindlei STAINBROOK U BBD 2 EHIETE (¢ Sp. vernenili” (3D G ),
DL CHAMLERF Y+ vy RehIIL3RBHLAS LHIT, - ORDHES L L LRRRE DR

HILE T DT L2 Edbyot, FFRBEIREBEINIF/EII H D,

R/ - & FH

The Abukuma plateau is one of the
regions of Japan which had not been
intensely studied from the side of strati-
graphy and paleontology, except for the
coal-bearing southern parts, until about
the close of the World War II, when a
group of geologists started to engage
themselves in the field works along vari-
ous untrodden lines of research.

The writers of this note happend to
have the pleasure of examining a faunule
consisting of a small number of spzcies of
brachiopods collected by Toshio SaTo,
a post-graduate student in the Tokyo
University of Education, who had devoted
himself in the stratigraphical research
in a region west of the maritime city
Nakamura, Fukushima Prefecture, in the

northernmost part of the Abukuma
plateau.

- The fossils are preserved in a hard,
silicified shale, containing abundant

plant fragments, dark gray in color, but .

by no means in a favorable state of
fossilization to retain the details of the

* Read Oct. 9, 1954 ; received Aug. 21. 1954.
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structures inside, except for a few speci-
mens of spiriferids. Most of them are
more or less deformed, owing to the
crustal disturbance, and many are mere
external molds impressed on the surface
of the shale. In the few relatively well
preserved specimens of spiriferids some
features of the beak region are observed :
by means of these features identification
of the spiriferids is ventured in this
note.

It is of interest and of some impor-
tance, however, that the Abukuma
faunule at disposal consists of forms
comparable to and roughly identifiable
with those that were reported by H.
Yase and M. Nopal” from the region of
Nakakura in the southern part of the
Kitakami mountains in the north beyond
the Bay of Sendai. In their note the
pictures of what they identified with
Spirifer vernewili MURCHISON were given,
and, as associate fossils “ Chonetes hard-
rensis PuiL.” and “ Rhynchonella pleuro-
don Puir.” as well as a pelecypod look-
ing like an Aviculopecten were put on
record. In a later note Nopa enlarged
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the list of the fossils as follows: Spirifer
(Trigonotrela) wverneuili MURCHISON,
Rhynchonella plenrodon (Puir.), Choneles
hardrensis PuiL., Aviculopecten cf. lossent
(KoexeN), Murchisonia? sp. indet, and
Fenestella sp. beside indeterminable
tetracorals and crinoid fragments.?

The comparison between the cor-
responding component species of the two
faunules is tried in the following pages.

As will be seen in the descriptions of
the species to follow, the Abukuma and
the Kitakami faunules are not identical
in a strict sense, but it is quite evident
that they are very much alike as a
whole.

As to the geological age of the
Kitakami faunule YABe and Nobpa laid
stress on the occurrence of what they
regarded Spirifer vernenili on account
only of the surface sculpture of the
steinkern specimens. The two other
associate species, provided that identifi-
cation was unanimous, are forms known
to cccur both in the lower Carboniferous
and in the upper Devonian in Europe.

This seems to show why Yase and
Nopa remarked about the age of their
Spirifer vernewili faunule that “the
geological age of the fossiliferous bed is
either the upper Devonian or the lowest
Carboniferous......... ...........

In the meantime, a discovery of the
fossiliferous Devonian and Gotlandian
formations was reported by H. Yask
and T. SucivaMma?®' in the area north of
Sakari, recently a part of the city of
f)funato, about 35 km to the east of
Nakakura. In the succession of strata
ranging from Gotlandian upwards in
this locality, the upper Deéevonian is
characterized by the occurrence of a
horizon with Leplaena?; the fossilferous
horizon is described to be rich in the
remains of brachiopods, trilobites, cepha-
lopods, tetracorals and fenestellid bryo-

”

zoans, all of the upper Devonian ap-
pearance.

Unfortunately, however,
accounts of these fossils
published since.

However, according to more recent and
detailed stratigraphical and paleontolo-
gical studies carried out chiefly by the
junior writer® of this paper, this so-
called horizon with Leptaena includes
species yielded from different stratigra-
phical units that are Carboniferous.
What concerns us with respect to the
problem embodied in this study is what
is called the Tobigamori formation in
the present usage® The Tobigamori
formation, in this sense, is the equivalent
of the Nakakura formation of Tacnui-
BANAT, which is characterized by the
frequent occurrence of Cyriospirifer.

In a paper presented to the 6th Pacific
Science Congress, 1936. Yase® stated
that the Nakakura beds, at least its fos-
siliferous parts, are either younger-
Devonian or basal Eo-Carboniferous in
age, as before, but the list of fossils
was a little enlarged, by adding Muy-
chisonia?, fenestellids, tetracorals and
crinoid stems.

Examining the fossils from the Abu-
kuma plateau as carefully as possible,
the writers are convinced that the spirifer-
ids in their material are not strictly
identifiable with Sp. verneuili. The
latter species was once considered to have
a wide range in the form of the shell.
But in regard to the morphological
features retained in some of the speci-
mens examined it is ascertained that the
Abukuma spiriferids contain Sinospirifer
stnensis var. australis Maxwerr, 1951

no further
have been

.and a Cyrtospirifer sp.

The Tobigamori (Nakakura) faunule
of Kitakami at disposal also has been
examined at the same time. In it the
writers have been able to distinguish three
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species of Cyrlospirifer, one of which .

closely resembles C. kindlei STAINBROOK,
and the other two specifically indetermi-
nable.

In neither of the faunules in the col-
lection forms identifiable with Sp. ver-
neutli s.s. have been recognizad.

Concerning the chonetid, the writers
cannot say anything more than that Ch.
hardrensis PimL. is one of the known
species that appear to be more or less
closely allied to the one from Japan dealt
with in this note.

As to the rhynchonelid, the writers
have been able to find that there are seve-
ral species both of the Devonian and
the Carboniferous ages that resemble the
fossils from the Abukuma and the
Kitakami regions, as far as the characters
retained by them are concerned. Of
several genera or subgenera collectively
called the rhynchonellids, it is suggested
that it is Camaroloechia that the
Japanese fossils should be considered to
belong to.

However, whether the Japanese species
is really C. plexrodon PuiL. or not, it is
beyond the writers’ power to decide with
such a scanty material like this.

According to the cursory observation
by the junior writer in the region in the
Abukuma plateau where the fossils were
collected by SaTo, it seems there are
five fossiliferous zones in the Palaeozoic
sequence ranging from the bed with
Yabeina above, followed by those of
Lyttonia, Pseudoschwagerina?, and Lith-
ostrotion, and that of Cyrlospirifer below.
It is not known at the present moment
whether there are other horizons corres-
ponding to the stratigraphical units
recognized in the southern Kitakami
region. It is so far certain, however,
that the zone with Cyrlospirifer occupies
the lowest of the fossiliferous horizons,
and also that the zone with the corals

like Lithostrotion roughly corresponds to
the Onimaru series of the Kitakami
mountains.

In both regions the zones with Cyrlo-
spirifer are formed of very similar
rocks, chiefly being silicified shales, and
characteristically rich in fragmentary
plant remains: the fossiliferous horizon
is underlain by beds of schalstein, red-
dish purple in color, equally in both the
regions. The fact that the Cyriospirifer
zone is exposed close in contact with the
Lithostrotion zone in the Abukuma pla-
teau is conjectured to correspond to the
erosion unconformity ascertained in the
profiles of certain parts of the Kitakami
mountains.®

In conclusion, in north-eastern Honshyu
there is a horizon in the Paleozoic
sequence which is characterized by
Cyrlospirifer and a few other brachiopods.
The horizon can not have its age exactly
decided with these fossils alone.

However, the fact that the Hikoroichi
series in the Kitakami Mountains uncon-
formably overlying the Tobigamori for-
mation with Cyrlospirifer is lower Car-
boniferous, seems to point to the view
that the Cyriospirifer fauna is rather
younger Devonian than older Carboni-
ferous in age in north Japan.

The writers like to express their cor-
dial thanks to Messrs. K. TasHirRo and
T. SHisazakl for their kind companion-
ship in the field, and to Mr. Toshio SaTto
for his generosity to entrust them his
valuable material for investigation.

Description of Species

Sinospirifer sinensis GRABAU em.
Tien (1938)

var. australis Maxwer, 1951

P1. 26, Figs. 1—6



204 Ichir6 HAYASAKA and Masao MINATO

1951, Sinosp. sinensis var.

boniferous Brachiopods of Queensland.
Univ. Queensland Papers, vol. 3, no. 14,
p. 6, pl. I, figs. 1-16; pl. 1L, figs. 1-3.

Shell spiriferoid, sub-equally convex,
wider than long: hinge-line as long as
the greatest width of the shell: cardinal
extremities acute: sinus rather pro-
minent, sinal plications simple as far as
visible. Ventral beak small, pointed,
slightly incurved over area which is
relatively high and slightly concave.

Internally, diverging strong but rela-
tively short delthyrial-supporting plates
embrace oval-shaped muscualr impres-
sion which is longitudinally striated:
between delthyrial-supporting plates is a
low but long median septum which divi-
des the muscular scar into two parts.
Transverse delthyrial plate is incom-
pletely preserved in certain specimens.

Laterals covered by simple plications
and very faint, thread-like concentric
markings: plicae in alternation with
much narrower interspaces: plicae tend
to be obscure anteriorly.

Sinus divided by two, long and strong
primary plicae starting immediately be-
low beak into three sub-equal area:
these plicae accompany one or two
others on either side. Following sinal
formulae recognized in some specimens :

14141414141
2+1+1+1+142

Remarks :—The material at hand is,
as stated above, by no means in a very
favorable state of preservation, but we
have been able to recognize the presence
of a transverse delthyrial plate. Thus,
it is highly probable that the species
under consideration belongs to either
Cyrtospirifer or Sinospirifer, as is evident
from the observed characteristics des-

australis, MAX-
WELL :—Upper Devonian and Middle Car-

cribed above.

The Abukuma specimens, as a whole,
are relatively small in size, and the
delthyrial-supporting plates are rather
short and fairly curved. These fossils,
therefore, are much more likely to be
ascribed to the genus Sinospirifer rather
than to Cyriospirifer.

Meanwhile, among the Chinese species
of Sinospirifer as defined either by
Grapau or Tiexn, there is none with
which the Abukuma form can be identi-
fied. Asfar as is known to the writers, an
Australian variety of the popular Chinese
species Sinospirifer sinensis, recently
reported by MAXxweLLI® from the upper
Devonian formation, namely, Sinosp.
sinensis var. australis, appears to be
most closely related to the Abukuma
form, especially in point of size, form,
inner structure and sinal formula.

The so-called Spirifer (Trigonotreta)
verneutli of Yase and Nobpa, referred to
elsewhere, from the Tobigamori forma-
tion of the Kitakami mountain region
resembles the Abukuma species in gene-
ral features. According to the writers ob-
servations on the material from the very
locality where Yas: and NobA’s spzci-
mens were yielded, it is certain that the
specimens vary in form probably due to
subsequent deformation. It is not easy
to decide the species, consequently. In
reality, there are individuals of the type
of Sp. verneuili among the specimens,
but as the description and illustration of
Yase and NopA’'s fossils are not enough
to give the details of the specimens, it
is quite uncertain whether or not the
specimens in the collection and those of
Yare and Nopa are identical. However,
as some of them show to possess straight
and long delthyrial-supporting plates
within, the probability is great that they
belong to Cyriospirifer rather than to
Sitnospirifer.
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Hor.: Tobigamori series, Ainosawa
formation.

Loc.: Ainosawa, Kamitochikubo, Ua-
gaya-mura, Séma-gun, Fukushima Pre-
fecture.

Coll.: T. Sato, Reg. nos.: 17825,
17826, 17832, Department Geol. Min., Fac.

Sci., Hokkaido Univ., Sapporo.

Cyrtospirifer cfr. kindlei STAINBROOK
Pl. 26, Figs. 7-9

1900. Spirifer whitneyi, KINDLE (non HALL,
1858) : The Devonian fauna of the Ouray
Limestone Bull. US.GS. 391, p. 24, Pl. §,
figs. 2-5a.

1947. Cyrtospirifer kindlei, STAINBROOK : Bra-
chiopoda of the Percha shale of New
Mexico and Arizona. Jour. Palacont. vol.
21, p. 318, pl. 4, figs. 1-2. 7-12.

Numerous specimens are at disposal
for study, but all of them are
strongly deformed; furthermore, they
are only ventral valves preserved as
internal and external casts. Neither the
features of the beak nor the cardinal
area are observable, unfortunately.

Accordingly, it is quite difficult to
compare them with the known species.
Notwithstanding, judged from the shell
form, and the nature of the shell, it is
beyond doubt, that these specimens
belong to the genus Cyrilospirifer. Des-
cription follows,

Shell large, strongly convex, culminat-
ing almost in the center, subquadrate
or subpentagonal in outline, far wider
than long, the greatest width equaling
the hinge-line, cardinal extremities
slightly produced and auriculate, some-
times slightly flattened against the vis-
ceral part of the shell; lateral margins
nearly, straight, and anterior commissure

§ MERMER LN e /R

strongly sulcate, with antero-lateral an-
gles bluntly pointed a little.

Umbonal region looks strongly pro-
truded over hinge-line because of defor-
mation, suggesting its being strongly
convex ; beak not observed, but possibly
a little incurved over the hinge-line.
Area high? and slightly incurved: del-
thyrium rather narrow.

Sinus begins immediately below the
beak as a nartow and shallow depres-
sion, but becomes broader and deeper
anteriorly, and separated from the lateral
slopes by two relatively strong ribs.
The sinal plications conform with the
typical triplicate formulae:

Ix
24+ Ix4+141+14+Ix+2
241 +1x+y+1x+142
1+1x+I4+1x+y+1x+I4+1x 1

Internaly, provided with long and
straight delthyrial-supporting plates,
which only slightly diverge anteriorly;
median septum lacking.

Laterals are covered by as many as
more than 30 simple, radiating plicae
which are flat especially in the anterior
part, separated by narrow interspaces:
toward cardinal margin they become
finer and indistinct.

Remarks —The Kitakami specimens
can by no means be specifically identified
with either the Devonian species of
Sinospirifer described by Grapavl? and
TIeNI2 or those of the Cyrtospirifer of
Europe. Judging from size, nature of
ribs, shell configuration and internal
structures, the present species rather
strongly resembles the American or
Australian species hitherto described,
especially Cyrlospirifer kindlei, described
by StaiNBrooK from the Percha forma-
tion, the lowest member of the Missis-
sippian. According to STAINBROOK,13' the
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plications either on lateral slopes or in
the sinus, appear to be more numerous
in his species than in the Kitakami-
specimens. However, we have to keep
in mind that the specimens at hand are
all in an unfavorable state of preserva-
tion, so that the plications are mostly worn
out especially around the cardinal ext-
remities, and are hardly to be counted.

The internal structures of the Kitakami
specimens and of STAINBROOK'S species
look almost identical: in both of them
delthyrial-supporting plates (StaINsro-
ok's dental plates) are long and straight,
curving only slightly toward the an-
terior margin of the shell, and without
a median septum between them.

Such being the case, the writers are
disposed to believe that the Kitakami
fossils and STAINBROOK’S species are very
intimately related, if not identical.

In the general outline of the shell and
the internal structure, as well as in the
convexity of the ventral valve, the
Kitakami specimens more or less resem-
ble the species described by MaxwEgLLY?
as Cyriospirifer reidi from the Mount
Morgan district, Australia, but they are
not to be specifically identified, as the
latter is generally larger in size and its
sinal formulae are more complicated.

Spirifer whitneyi Havl also more or
less resembles the Kitakami species.
However, the former is not only relative-
ly smaller in size, but also its plicae
show an aspect different from those of
the latter. As already pointed out by
STAINBROOK the plicae of Spirifer whitn-
ey? are broadly convex and separated by
wider and deeper interspaces; those in
both the Kitakami specimens and STAIN-
BrROOK's Cyriospirifer kindlei (non HALL)
are much flatter and the interspaces
much narrower. Furthermore, Spirifer
whitney: is less convex than either of the
latter. On the other hand, Spirifer

whitheyi'®» was regarded by GrABau to
be a Sinospirifer, but not a Cyriospirifer,
the internal structure probably being
different from that of the Kitakami
specimens.

Hor.:—Tobigamori series, Tobigamori
formation.

Loc.:—Nakakura, Nagasaka-mura, Hi-
gashi-Iwai-gun, Iwate Prefecture.’

Coll.: M. MixNAToO. '

Reg. nos.: 17831, 17833, 17834, 15761,
15942. Department of Geol, and Min,,
Fac. Sci., Hokkaido Univ.

Cyrtospirifer sp. indet. a
Pl. 26, Fig. 10; Text-fig. 1 .

1953. Spirifer (Trigonotreta) verneuili, YABE
and NoDA (non MURCHISON) : Discovery
of Spirifer vernenili MURCHISON. Proc,
Imp. Acad., Tokyo, vol. 9, p. 521, figs. 1-4,
6, 5?

Shell spiriferoid in outline, medium to
large in size, subequally biconvex, trans-
verse, much wider than long; hinge-line
straight, representing the greatest width
of shell; cardinal extremities slightly
constricto-produced, apparently acute, in
deformed individuals.

Internally, ventral valve is provided
with rather a short but straight pair of
delthyrial-supporting plates, diverging
anteriorly, without median septum.
Sinus shallow and narrow in umbonal
region, and strongly widening anteriorly.
Sinal plications quite simple; the sinal
formula in one of the young specimens
being

24+1+1+1+1+2.

§ AFRESHBERNGA
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Text-fig. 1: Cyrtospirifer sp. indet. a (x2.0)

Tobigamori formation, Kitakami mountains.

Dorsal valves show all the charac-
teristic features recognized in the speci-
mens figured by Yase and Nopa, espe-
cially the specimens, figs. 1, 2, 3, and 4
in their above-quoted paper. Fold is
distinct from the lateral slopes.

Whole shell surface is covered by
numerous simple plicae, furrows, and
less numerous concentric striae. Plicae
are simple, radiating, broadly convex or
nearly flat on top, alternating with
rather narrow and deep furrows, both
becoming fainter towards the cardinal
extremities.

A typical specimen measures ca.
44 mm and ca. 21 mm in width and
length, respectively.

Remarks :—This species is easily dis-
tinguishable from the preceding by its
much more transverse form. It is quite
certain that this is synonymous with
Yase and Nopa’s species. However, it
is difficult to decide whether this is
really Spirifer verneuili or not. As far
as the specimens examined by the writers
are concerned, they show divergence in
the shell outline and other features, from
the original materials illustrated by
MURCHISON.

Hor.:—Tobigamori series, Tobigamori
formation.

Loc. .—Nakakura, Nagasaka-mura, Hi-
gashi-Iwai-gun, Iwate Prefecture.

Coll. : M. MinaTO.

Reg. No.:—15947, Department of Geol.
Min., Fac. Sci., Hokkaido Univ.

Cyrtospirifer sp. indet. b
Pl. 26, Fig. 11

Several specimens as internal casts of
ventral valves and external casts of the
ventral and the dorsal at hand, all being
strongly deformed.

Shell small, inequally biconvex, the
ventral far more strongly convex than
the dorsal; spiriferoid in outline, hinge-
line equaling the greatest width of shell,
with acute and sometimes mucronate
cardinal extremities. Dimensions are
difficult to measure precisely because of
deformation, but one specimen measured
gives the rough idea of size, namely,
13mm, 10 mm and 8 mm in width, length
and thickness, respectively.

Ventral valve strongly convex, highest
behind the middle; umbo rather narrow,
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sloping down from the umbonal region
rather abruptly toward cardinal extremi-
ties, and more gently toward antero-
lateral margins,

Sinus originating at beak, narrow but
rather deep in front. Umbo elevated,
beak pointed, slightly incurved. Cardi-
nal area quite high, almost flat, divided
by high and rather broad delthyrium.

Delthyrial-supporting plates rather
long and straight and only slightly
diverge anteriorly, with an obsolete
median septum. Umbo narrow, beak
small and obtuse. Cardinal area ex-
tremely narrow. Internal structure
unknown, median septum probably lack-
ing.

Shell plicated, plicae numerous, seven ?
being on fold and six in sinus, surface
impunctate; sinal formula is as
follows :

14141414141

Remarks —The present fossils are
characterized by relatively smaller size,
high cardinal area, and simple sinal
plications representing the triplicate
type.

Some species of Tenticospirifer appear
to be closely allied to the present speci-
mens in point of relatively smaller size
and high cardinal area. The specimegs
described by Mansuy® from Yunnan
under the name of Spirifer tenticulum,
together with specimens described by
Graeau from South China as its variety,
quardrangularis Grasau and the forms
called by Tien Spirifer (Tenticospirifer)
tenticrielum are all considered as synon-
ymous and especially closely resemble
the Kitakami specimens. However, the
latter lack the median septum of what-
ever kind in the dorsal valve: conse-
quently, they are considered generically
distinct from Tenlicosospirifer, in spite
of strongly similar appearance.

In the external appearance only, the
Kitakami specimens show some likeness
to certain of the specimens of Spirifer
vernentli Murcuison in Davipson (plate
V, fig. 7 and pl. XXXVI, fig. 11): both
of them are very small in size, and
have mucronate cardinal extremities.
However, they may also be specifically
different from the Kitakami specimens
in having a low cardinal area.

The Kitakami specimens can not be
congeneric with Tenlicospirifer, because
they lack median septum in the dorsal
valve, as stated above. They decidedly
belong to the genus Cyriospirifer, be-
cause they are provided with relatively
long and rather straight delthyrial-sup-
porting plates, and a quite high but flat
cardinal area.

Among the known species of Cyrlo-
spirifer, Cyrtospirifer breviposticus, des-
cribed and figured by StAlNBROOK from
the Percha formation of North America,
may be most nearly related to the pre-
sent Kitakami species, as far as the pre-
sent writers can judge. Yet the Ameri-
can species may be specifically different
from the latter, in having a hinge-line
slightly shorter than the greatest width
of the shell, and less strong plications.

Hor. :—Tobigamori series, Tobigamori
formation.

Loc. :—Nakakura, Nagasaka-mura, Hi-
gashi-Iwai-gun, Iwate Prefecture.

Coll. .—M. MixaTo.

Reg. nos.:—17828, 17829, 17830, Depart-
ment of Geol. Min., Fac. Sci.,, Hokkaido
Univ.

Cyriospirifer sp. indet. ¢

There are many more specimens of
spiriferids at disposal that came from
both the Ainosawa formation of the
Abukuma plateau and the Tobigamori
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formation of the Kitakami mountains:
they belong doubtlessly to the genus
Cyriospirifer. They are all in a very
unfavorable state of preservation for
study, and do not allow identification.

However, as far as has been observed

it seems quite certain that these speci-
mens as a whole are specifically different
from either of the two described above.

Camarotoechia sp.
and
on Rhynchonellid and Chonetid.

Pl. 26, Fig. 12

In the collection at hand there are
a number of fragmentary and de-
formed specimens of a rhynchonellid
species, and much less of similarly pre-
served chonetids, in association with
those of Spirifer (Cyriospirifer). Most
of these fossils are molds of valves im-
pressed on the surface of the slabs of
hardened shale, and nothing of the in-
ner structures is to be observed. It is
almost impossible to decide their species
without knowing the inner characters.

On the other hand there is a small
lot of brachiopods from the Kitakami
mountains in our collection. They were
collected in the locality from where
Yase and Nopa once reported the occu-
rence of their Spirifer verneuwili, Rhyn-
chonella pleurodon and Chonetes hard-
rensis, referred to elsewhere. In the
present collection there are very poorly
fossilized specimens that correspond in
appearance to those mentioned by the
latter authors.

There is hardly any doubt that the
present specimens of rhynchonellid and
chonetid are identical with those of YaBE
and Noba, respectively.

Although it is extremely difficult to
specifically identify them, it is important

that nobody can disregard a very close
affinity between the rhynchonellid
and chonetid from the Abukuma plateau
and those from the Kitakami mountain
just referred to. It is on account of this
that such imperfect and deformed fossils
deserve consideration.

Of the chonetids (Pl. 26, fig. 12), howe-
ver, the specimens are rather scanty in
the present collection, and the details of
sculpture are not very well recognized;
but the outline of the small valves is
transverse, and almost semicircular in
appearance, and looks really quite like
Chonetes hardrensis which. ranges from
Devonian to Carboniferous, but identifi-
cation is by no means possible.

The rhynchonellids are also of rather
a small size, and are in somewhat better
state of preservation, retaining impres-
sions of very acute radial plications that
can be traced back to the beak which is
sharply pointed. The plicae are simple,
that is, they do not seem to divide: 34
of them are counted in the shallow
median depression of the ventral valve,
while there are 5,6 or possibly more on
the flanks or laterals. In these features
that are shown in the rhynchonellids
from both the Abukuma plateau and
the Kitakami mountains the writers are
lead to the recognition of their very close
resemblance to Rhynchonella pleurodon,
as YaBe and NopA ware sometime ago.
The external characters observed in the
specimens at hand alone can not be
regarded as decisive of the species of
the fossils, however, bscause there are
more than one species of the Paleozoic
brachiopods that have been characterized
by the similar features. Mention of a few
examples may be usueful in regard to this
point. A form from Turkestan, Rp.
turanica RoMANOwsKI? which occured
abundantly in Chimkend district, in as-
sociation with Spirifer disjunctus, has
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the similar features. This is of special
interest because it is an Asiatic oc-
curence, and in association with Spirifer
disjuncius which is, if not identical, very
closely allied to the form quite popular
in the upper Devonian formation of
Eastern Asia. Another example from
Central Asia is Rh. hofmanni Kror. as
was reported by Vapaszi®: this is an
Anthracolithic form, occuring in associa-
tion with many other species including
Rh. (Uncinulus) timorensis BEYR.

Among North American species Rh.
harsford: HaLL may be a representative:
a picture of the ventral view of a speci-
men is given in the paleontological
studies of the Eureka district by WaL-
coTTl9

Now, if the fossils at hand are really
identical with what was called Rhaysncho-
nella pleurodon, then they must be Cam-
arotoechia pleurodon according to the
more recent taxonomic investigations. Al
though it is almost impossible to either
prove or disprove with such a poor
material the existence of the divided
hinge-plates in the dorsal valve and a
dental plate in the ventral, characteristic
of the genus Camaroloechia, there are
in literature species of the latter genus
that have the similar features as those
of the Japanese specimens here under
discussion.

Nobody will fail to recognize the
external likeness between the latter and
Camarotoechia sobrina StalNerooK from
the Percha shale of southern United
States, the brachiopod faunga being re-
garded as early Mississippian.in age.
In this species three or sometimes more
of the 16 angular radial plicae are
found in the median depression. An
upper Devonian species from Towa, des-
cribed by the same author, C. cedarensis,®®
also is similar externally, though less so
than the last one.

Resemblance of external features of
this degree is found in many more of
the known species, reference to which
may not be necessary any more.

It is important to see that the Abu-
kuma and the Kitakami specimens of
the rhynchonellid belong to the genus
Camarotoechia, the specific affinity of
which is either with the Devonian or
equally with the lower Carboniferous
species hitherto on record.

Hor. .—Tobigamori series, Ainosawa
formation and Tobigamori formation.

Loc. .—Nagasaka, Iwate Prefecture.

Coll. -—M. MinaTo.

Reg. no.:—15956, 17837.

Loc. .—Ainosawa, Fukushima Prefec-
ture.
Coll..-—T. SaTo.

Reg. no.:—17836.

References

1) YasBe, H. and Nopa, M. (1933). On the
discovery of Spirifer verneuili MURCHISON
in Japan. Proc. Imp. Acad. Tokyo, IX,
pp. 521-523.

2) Noba, M. (1934), Geol. researeh in the
region around Nagasaka, in the western
part of the Kitakami mountains (Japanese).
Jour. Geol. Soc. Jupan, XLI. pp, 431-456.

3) YABgE, H. and SuGivyamMa, T. (1937),
Preliminary report on the fossiliferous
Gotlandian and Devonian deposits, newly
discovered in the Kitakami Mountainland.
Proc. Imp. Acad. XII1, pp. 417-420.

4) SuclyAMA T. (1944), On the Japanese
Trilobites, (Japanese). Sc¢i. Rep. Geol.
Min., Inst., Tokyo Bunrika Daigaku, no.
1. pp. 21-30.

——, (1941). The Devonian system of China.
Jour. Geography (Japanese), vol. 3, nos.
629, 631, 634, pp. 16-23, 28-40, 21-30.

5) MiNaTOo, M. (1950), Zur Orogenes: udn
zum Vulkanismus im jingeren Palaeo-
zoikum des Kitakami Gebirge, Nord-



A Sinospirifer-Faunule from the Abukuma Plateau 211

Honsyu, Japan. Jour. Fac. Sci. Hokkaido 11) MinaTto, M. (1944), Die Transgression

Univ., Ser. 1V, VII, no. 3, pp. 277-302. der Ober-Vise-Stufe im Kitakami-Gebirge,

——, (1950-a), Stratigraphische Stellung der (nordostliches Honsyu) Japan. Proc. Imp.
Hikoroiti-Serie  (Japanesze with German Acad. Tokyo, XX. p. 163.
résumé). Jour. Geol. Soc. Japan, LVI, p. 12) MAXWELL, W, (1951). Upper Devonian
143-148, 1950. and Middle Carboniferous Brachiopods of

——. (1951), On the Lower Carboniferous Queensland. Univ. Queensland Paper. vol.
fossils, Northeast Honsyu, Japan. Jour. 3. no. 14, p. 6.

Fac. Sci. Hokkaido Uniy., Ser. IV, VII, p. 13) GRABAU, A.W. (1931), Devonian Brachi-
355-382. opoda of China. Pal. Sinica, Ser. B, vol.

——, (1952). A further note on the Lower 3. fasc. 3, p. 343.

Carboniferous fossils of the Kitakami 14) TieN, C.C. (1938), Devonvian Brachiopoda
mountainland, Northeast Japan. ibid. VIII, of Hunan. Pal. Sinica, new ser. B, no. 4,
pp. 136-174. p. 117.

——, (1953), Palaeogeographie des Karbons 15) STAINBROOK, M.A. (1947), Brachiopoda
in Ostasien. Proc. Japan Acad. 29, pp, of the Percha shale of New Mexico and
246-253. Arizona. Jour. Palaeont. vol. 21, p. 320.

6) Havasaka, I. and MiNaTo, M. (1951), 16) MAXWELL, W. (1950), An upper Devonian
Carboniferous formations in the Japanese Brachiopod (Cyrlospirifer reidi sp. nov.)
islands. Compte Rendu Troisiéme Congrés Univ. Queensland Paper, vol. 3, no. 12.
Strat. Géol. Carb. Heerlen, pp. 267-274. 17) HALL, J. and CLARKE, J. (1893), Pal. of

7) MiNato, M. (1952), On the Japanese N.Y. vol. 8.

Palaeozoic. Part 1 (Japanese). Bull. Geol. 18) Manssuy, H. (1912), Pal. Yuonan Ori-
Committee, Hokkaido, 19, pp. 1-25. ental, Mém. Serv. Géol. Indochine. vol. 1,

8) HAYASAKA, L and MIiNaTo, M. (1954), fase. 1II.

The Palaeozoic of Japan. Comptes Reudus 19) RoMaNowsKi, G. (1880), Materialien zur
de la Dix-Neuvieme Session Alger, 1952 Geologie v. Turkestan. I Lieferung. Geol.
(Congrés Géol. International) Sec. XIII, u. Palaeont. wiber d. nordwestl. Thian-
pp. 195-204. Schan, usw., pp 110-111.

9) TacHisANA, K. (1952), On the Tobiga- 20) VADASz, M.E. (1911), Palaeontologische
mori group of the Nagasaka district, Studien aus Zentralasien. p. 86.

Kitakami mountainland. (Japanese). Jour. 21) WwarcorT, C. (1884), U.S.G.S. Monogr.
Geol. Soc. Japan, vol. 58, pp. 353-366; vol, VIII, p. 152.
445-455. 22) STAINBROOK, M. (1942), Brochiopoda of

10) Yasg, H. (1939), Palaeozoic formations of the Ceder Valley beds of lIowa. Jour. Pal.
the Japanese islands. Proc. sixth Pacific vol. XVI, pp. 611-2.

Sci. Congr. pp. 377-392.

Explanation of Plate 26

(All figures in natural size, unless otherwise stated)

Figs. 1-6. Sinospirifer sinensis GRABAU em. TIEN var. australis MAXWELL. Ainosawa formation,
Abukuma plateau.

Figs. 7-9. Cpyrtospirifer cfr. kindles STAINBROOK. Tobigamori formation, Kitakami mountains.

Fig. 10. Cyrtospirifer sp. indet. b. Fig. 10b, x2. Tobigamori formation, Kitakami mountains.

Fig. 11. Choneles sp. indet. Fig. 11a. x2. Tobigamori formation, Kitakami mountains.

Fig, 12. Camarotoechia? sp. indet. Ainosawa formation, Abukuma plateau.
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CONSTITUTION
of the
PALAEONTOLOGICAL SOCIETY OF JAPAN

ARTICLE 1. Name
The Society shall be known as the Palaeontological Society of Japan. The Society is a section
of the Geological Society of Japan.
ARTICLE 2. Object
The object of the Society shall be to promote the study of palaeontology and related sciences.
ARTICLE 3. Achievement
The Society in order to execute Article 2 shall ( a) issue the Society journal and other publi-
cations, ( b) hold or sponsor scientific lectures and meetings, and (c) sponsor collecting or
field trips, and lectures. .
ARTICLE 4. Membership
The Society shall be composed of persons who are active of interested in palaeontology or
related sciences, and shall be known as regular members, honorary members, and patrons.
ARTICLE 5. The members of the Society shall be obliged to pay annual dues to the Society, for
which they shall enjoy the privilege of receiving the Society's journal and of submitting
papers which have been read and dxacussed at the meetings for publication in the Society’s
journal.
ARTICLE 6. Administration
The Society shall have the following organizations for its administration.

(a) General meeting. The general meeting shall be composed of the Society members. More
than one tenth of regular members shall be present to hold general meetings. Administra-
tive affairs shall be decided during the general meeting.

(b) President. The president shall be elected from among the regular members. The president
shall represent the Society and supervise its business matters.

(c) Council. The council shall be composed of councillors who are elected from among the
regular members. The council shall discuss administrative affairs.

(d) Business council. The business councillors shall be elected from among the council mem-
bers, and shall administer business affairs.

(e) Officers shall be elected by vote of-returned mail ballots, as a general rule.

ARTICLE 7. Amendments to the constitution shall be by decision of the general meeting.

By-Laws and Administration

ARTICLE 8. The Society’s journal shall be issued quarterly.

ARTICLE 9. Regular members shall be persons who have knowledge, experience, or interest in
palaeontology or related sciences. :

ARTICLE 10. Patrons shall be selected individuals or or;,amzatlons who give special support to the
objectives of the Society.

ARrTICLE 11. Honorary members shall be persons of distinguished achievement in palaeontology.
The council shall nominate honorary members for decision by the general meeting.

ARTICLE 12, Applicants for membershlp to the Soc:ety shall submit their full name, mailing ad-
dress, date of birth, occupation, and name of school from which they graduated.

Dues

ARTICLE 13, Rates for annual dues of the Society shall be decided during the general meeting.
Annual dues for regular members are Yen 600.00 (domestic members) and U.S. $3.00 (foreign
members). Patrons are individuals or organizations donating more than Yen 15,000.00 an-
nually, Honorary members are free from obligations.

ARTICLE 14. The Society income shall be from membership dues and bestowals.

ARTICLE 15. The Society shall have one chairman, fifteen councillors, and several business council-
lors, whose term of office shall be two years. They may be re-elected.

Addendum

ARTICLE 1. There shall be four business councillors for the present.





