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201. THE OCCURRENCE OF THE GENUS CYCLAMMINA
IN THE TERTIARY OF KYUSHU*

SIGEO MURATA
Mining Department, Kyushu Institute of Technology. .

AMB=Fc R 3 Cyclammina ol : A REAMCRH TR Cyclammina it$%3 v To
ook, ANERENO TEERONEHEE 3 BFEMRRET RO Bt 28l - EkhiER
pbiELEDMY 6 @ Cyclammina 2 FER L o TR T35, 2oPRILD L 0L T4
T, HGS LORPORERCH 3, th b Cvclammina O &3 L R L w1 LSS
HROMEO L HOF LG RIEERE R VBIL DL EZ B, FDNIHHE

As was already pointed out by K.
AsaNo (1950), Cyclammina is a genus
characteristic of the Oligocene and the
Miocene in the Circum-Pacific Region,
and up to present it has not been
yielded from the Pliocene. This paper
is intended to report the occurrences of
the fossils belonging to this genus at
different stratigraphical horizons in the
Tertiary of Kyushu.

In the summer of 1949, the writer
discovered Cyclammina first in the
Miocene Miyazaki Group in Miyazaki
Prefecture; and then, in the autumn of
the same year, he found it among the
specimens in Dr. MATsusH1TA’s collection
from the LFocene Kusubo formation in

Shimotsura-mura, Amakusa-gun, Kuma-
moto Prefecture. During 1950, fossil
Cyclammina was discovered in succession
from the Focene Shikiyama formation in
Itchoda-mura, Amakusa-gun, Kumamoto
Prefecture (in the spring), and the Oligo-
cene Nozima formation in Shisa-machi,
Kitamatsuura-gun, Nagasaki Prefecture
(in the autumn). Of these, those from
the Kusubo formation represent the first
Focene occurrence in Japan.

The stratigraphical distribution of the
genus Cyclammina, known in 6 species,
in the Tertiary of Kyushu, as far as has
been examined by the writer, is shown
in the table 1.

Table 1. Distribution of Cyclammina in the Tertiary of Kyushu.

| Miocene . Oligocene Eocene
. - _ o .
Cyclammina cancellata BRADY ‘ x |
j— - — — - S —
" C. japonica ASANO x
J— - _— - — . _ —_——— — -
| C incisa (STACHE) ‘ X x l
C. pusilla BRADY ‘ x
| C. pacifica BECK ‘ x
C. tani ISHIZAKI x ‘

* Read Feb. 14, 1951 ; received April 18, 1951.
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It is shown in the table that Cyclam-
mina incisa (STACHE) ranges from the
Oligocene to the Miocene, not only in
Kyushu, but also in the Circum-Pacific
Region as a whole. In the Miocene
formation of the Miyazaki Prefecture,
there are Cyclanimina cancellata BrRADY,
C. japonica Asano, the characteristic
Miocene forms of Japan, and C. incisa
(StacHE) found together. Cyclammina
pusilla Brapy is found in the Oligocene
Nozima formation together with C. incisa
(Stacur). Of the Eocene species of
Amakusa, Cyclammina pacifica Brck is
common in the Eocene of the Circum-
Pacific Region, while C. fani Isuizaxki is
a particular species abundant in the
Eocene of Formosa.

The writer believes it an important
conclusion that the stratigraphical order
of the species of Cyclammina seen in
Kyushu seems to hold true over all the
Circum-Pacific Region. At any rate, it
is evident from the facts referred to
above, that the genus Cyclammina has
an important stratigraphical value as an
index fossil for the correlation of the
Tertiary formations in Kyushu.

Finally, the writer wishes to express
his cordinal thanks to Dr. K. Asano, of
the Tohoku University, Sendai, and Dr.

T. ONomikADO, Chief Geologist of the
Teikoku Oil Co., for their kind advices
and comments, and to Prof. T. MaTsu-
MoTo and Prof. H. MaTsusuitA of the
Kyushu University for their kind en-
couragement and suggestions given to
the writer in the present study : last but
not the least is the writer owes to Prof.
I. Havasaka of Kanazawa University
for kindly discussing the problem and
reading the manuscripts.
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202. NOTES ON SOME TERTIARY PLANTS FROM
TYOSEN (KOREA). II*

KAZUO HUZIOKA
Mining College, Akita University

SRR S SARMPLTT - 11: 1913 e kAP s 4 BB 7 B I BREXLLB LY
K b oC, W21 Cit Fagus 3 8, Ulmus 2 #Mir Zelkowa 2 85 PR L, ffhd
BRPE AR RO L LER Le b oT HACRISAT =Bl 5T s By
I BGWHTOBILIN L O CE D, Fagus REBEREA2INC, Zelkowa B 215 ¢

s Ulmus i2te L B5% v, HEM—~5

Contents

Genus Fagus: [F. koraica, sp nov., . Profo-
longipetiolata, sp. nov., and F. Uolanii, sp.
nov.

Genus Ulmus : U. carpinoides GOPPERT and
U. shiragica, sp. nov.

Genus Zelkowa: Z. Tibae O1sHI et HUZIOKA,
and Z. Ungeri (ETTINGSHAUSEN) KOVATS

Genus Fagus 1.

Of Fagus the following species of the
genus have been reported from the
Tertiary of Korea:

F. Antipofi HEER
Engelhardtia bed of Rytithokudd, Kokan-
gen coal-mine, N. Kankyé Dé (ENDO,

. Read Nov. 29, 1941 ; received May 10, 1951

*1. (Journ. Fac. Sci., Hokkido Imp. Univ.
Ser. 4, Vol. 7, No. 1, 1943, pp. 117-141, 5
PIs.) Contents: Introduction, geology of fossil
localities, and descriptions of the following spe-
cies; Salvinia pseudoformosa O1sHI et HUZIOKA,
Tilia distans NATHORST, 7. japonica STIMONKRAL,
T. vremotiserrata OISHI et HuUzIoKA, T.
meisenensis HUZIOKA, T. subnobilis HUZIOKA,
Acer rotundatum HUZIOKA, A. subpictum
SAPORTA, A. ezoanum OisHl et HUZIOKA, A.
Sfatsiaefolia HUZIOKA, A. trilobalum (STERNB.)
var. productum AL.. BRAUN, A. orratum CARR.,
A. japonicum THUMB,, A. sp., A. spp. (sama-
rae), Cfr. Platanus Guillelmae GOPPERT.

67

1938) ; conl-bearing formation of Agoti
coal-mine. N. Kankyd D& (ENDO, 1938) :
Ryt:dd formation of N. Kankys D&
(TATEIWA, 1925); Ty0héri group of S.
Kankvd D& (TATEIWA, 1925); Tusen
formation of Kégen Do (ENDO, 1938):
Changi flora of N. Keisyo Do (KRY-
SHTOFOvVICH, 1921b).

F. americana SWEET or F. ferruginea AlT.
Enniti series of N. Keisyo Do (KANE-
HARA, 1936).

Kantindo formation of N. Kankyo Do
(TATEIwWA, 1925).
F. crenata BLUME.

Kantindo formation and Ewngelhardlia
bed of N. Kankyo Do (ENDO, 1939, p.
341, PL 23, Fig. 9). '

. japonica MAXIM.

Kantindo formation of N. Kankyo Do
(ENDO, 1939, p. 314. XI1. 23, Fig. 8).

. multinervis NAKAL

.Engelhardtia bed and Kantindo formation
of N. Kankyo Do and Tusen formation
of Kogen Do (ExDpo, 1939, p. 341, P
23, Fig. 10).

Adding to them, the writer described
here three new species of the genus from
the Miocene localities of Northeastgrn
Korea. They are F. hkoraica sp. nov.,
F. protolongipetiolata sp. nov. and F.
Ustanii sp. nov.

It is surely interesting that considera-
bly manifold forms of Fagus commonly
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distributed during the Miocenz epoch
almost all over the Korean peninsula
where Fagus is quite barren now. At
present F. multinervis Naxatl with which
abundant fossils have been found identi-
cal or quite similar in the Northeastern
Asiatic Miocene floras, grows on higher
altitudes of islands of Uturyo and Saisy1i,
both being the marginal <olitary islands
off the Korean peninsula. According to
Nakarl (1919) who studied the vegetation
on these two islands, plants of the islands
especially at the higher altitudes are
rich in endemic elements which are con-
sidered as floral relics on a past conti-
nent before turning into islands as they
are now.

Fagus koraica, sp. nov.
Plate 5, Figures 1-3.

Description :—Leaf ovato-elliptic, small
in size, approximately 5cm long and
about twice of breadth, acuminate at the
apex, broadly cuneate at the base.
Margin crenate, serrate or crenato-ser-
rate, cxcept the basal entire part.
Midvein rather slender, taking a zigzag
course to the apex. Lateral veins 7-9
pairs in number, leaving the midvein at
an angle of about 50°, nearly straight to
the marginal teeth, though some of the
lower pairs slightly decurrent below at
their bases, the lowest pair derived quite
nearly from the base of lamina. Finer
veins weak, wavy crossed or networked,
Petiole 4~-7mm long. Texture seems to
be thin.

Comparison and remarks :—The pre-
sent specimens are similar to the follow-
ing living species in Eastern Asia: Fagus
Hayatae Paris. of North Formosa (Plate
5, Fig. 4), F. lucida REuDER et WilLsoN
of Central China (Plate 5, Fig.7), and
F. crenata BLuME of Japan (Plate 5,
Figs. 5 and 6), Compared with them,

.12, Fig. 7) from Yokohama.

the fossil differs in having the acuminate
apex and the slender nerves. Among
the Tertiary Fagus, our specimens most
closely resemble F. Nathorsti Koxno et
Otuka (1933, p. 410, Text-fig.) of the
Asigakubo flora in Shizuoka pref., but
this Pleistocene form is characterised by
the constant and distinct marginal teeth
Further allied fossils of Japan are F.
Hayatae of Mixi from the Shimokurada
lignite bed (Mik1, 1938, p. 224, Text-figs.
6 f-h) near Kamakura and the Katada
plant bed of prov. Omi (Mikr, 1933, p.
219, Text-figs. 4 q-s), F. ferruginea var.
Mix: (1933, p. 9, Plate 5, Figs. G, H;
Text-figs. 6 f-h) from the Pleistocene
lake-deposits of Yamashiro, and @Qnercus
Stuxbergi NaTiorst (1888, p. 37, Plate
As already
mentioned by Kox~o and Otuka (1933),
these forms belong to the same foliar
series of Fagus as well as this F. koraica.
F. koraica is distinguishable from F. fer-
ruginea AIT. fossilis NaTnorst (1883, p.
43, Plate 4, Figs. 27-24; Plate 5. Figs. 1-
11: Plate 6, Fig. 1) and F. ferruginea
altaica Scnmaruausey (1887, p. 206,
Plate 21, Figs. 1-4) by the decidedly
smaller size, decreased number of later-
al veins and the mode of marginal ser-
ration.

Occurrence :—Rythokudo, Kokangen
coal-mine, N. Kankyo Do, Engelhardtia
bed (Miocene). Colls. Kopalra and
Uotant.

Fagus prololongipetiolata, sp. nov.
Plate 6, Figure 3.

Description :—Leaf long elliptic, 7cm
long 3.7cm broad, acuminate at the
apex, broadly cuneate at the base.
Margin uniformly serrate. Midvein rath-
er thin, straight to the ap2x. Lateral
veins 11 pairs in number, opposite or
subopposite, diverging at angles of about
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50° from the midvein, slightly decurrent
at their bases, straight to each marginal
tooth. Petiole rather slender, 11 mm
long. Texture seems to be thin.

Comparison and remarks:—The pre-
sent specimen, as shown on Plate 6,
closely resembles F. ferruginea AiT.
fossilis NaTuorst (1853, p. 43, PL 4,
Figs. 17-24; Pl 5. Figs. 1-11; Pl. 6,
Fig. 1), but is distinguished from it by
the long petiole and the broadly cuneate
base. F. ferruginea Arr. fossilis Na-
THORST was named on fossil leaves from
Mogi near Nagasaki and compared by
NaTHORsT with an American living F.
ferruginea Arv, (=F. americana SWEET).
Frorin (1930, p. 18, PlL. 5, Figs. 5-11; p.
29, PL. 5, Figs. 7-9 (?); p. 36, P1. 5, Fig.
12, (? ) and some Japanese paleobotanists
have reported its occurrences from seve-
ral localities in Japan. Yase and Expo
(1930) once pointed out that the leaf-
type called F. ferruginea fossilis is hardly
distinguishable from such Chinese exist-
ing species as F. ferruginea Kosthornii
figured by ETTiNGsHAUSEN in 1894. The
writer who carefully compared the
Korean fossil specimens with modern
Chinese species of Fagus believes that
this fossil, as well as most of F. fer-
ruginea fosstlis NaTH. of the Japanese
Neogene Tertiary has much closer
relationship to F. longipeliolata Se:EMEN
(Pl. 6, Fig. 5) of China than to F.
ferruginea Arr. (Pl. 6, Fig. 4) of
North America, so far as leaves are
concerned, as shown in Pl. 6 for com-
parison. F. longipeliolala now grows in
provinces of Hunan, Hupeh, Szechwan,
Yunnan, Kweichow and Chekiang of
China.

Lately, Mik1 (1941, p. 270, Figs. 11D,
c) described some capules and leaves,
under the name of F. ferruginea, from
the Pinus irifolia bed of Aiti pref. of
Honsyi. ‘These remains also show close

resemblance to those of F. longipetiolata.
Maprer (1939, p. 83, PL. 7, Figs. 21-27,
Text-figs. 27, 28) also reported F. fer-
ruginea fossilis Nariu. from the Pliocene
beds of Klarbecken, Frankfart a. M. in
Germany. MADLER'S specimens, as F.
attenuata GopperT (1855, p. 18, Pl 5,
Fig. 6) which have been believed to be
most related to F. ferruginea among
the European fossil Fagus, may be more
similar to the Asiatic Fagus longipetiolata
SeeM. than to the American F. ferruginea
Arr.

Occurrence :—Ryltthokudo, Kokangen
coal-mine, N. Kankydé Do, Engelhardtia
bed (Miocene), Colls. Kobalra and
Uortani; Kantindé, Meisen-gun, N. Kan-
kyo Do, Kantindd formation (Miocene),
Coll. O1sHl.

Fagus Uolanii, sp. nov.
Plate 6, Figures 1, 2.

Description :—Leaf small, elliptic lance-
olate, approximately 4-5cm long and 1-
2cm broad, apex acuminate, base broad-
ly cuneate or obtuse. Margin uniformly
crenato-serrate. Midvein almost straight
to the top of leaf, or occasionally takes
a zigzag course at the apical part.
Lateral veins regularly parallel, 11-13
pairs in number, diverging at angles of
about 40° from the midvein, straight to
each marginal tooth. Petiole 2-3 mm
long. Texture seems to be thin.

Comparison and remarks:—F. Uolanii,
sp. nov. is essentially related to F.
trotolongipeiiolata, sp. nov. and F. fer-
ruginea AIT. fossilis NatHorst (1883, p.
43, Pl. 4, Figs. 18-24; Pl 5, Figs. 1-11;
PlL. 6, Fig. 1), but is distinguished from
them by the decidedly smaller and nar-
rower leaf. This species distinctly differs
from F. koraica, sp. nov. of the same
locality by the shape of leaf and the
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increasing number of lateral veins.

One of the leaves (Pl 6, Figs. 5 and
5a) which Krysurtorovicn (1921a, p. 20)
figured as F. Antipofi from Possiet-bay
of Southern Ussuri is clearly distinct
from F. Antipofi Hierr and may be a
new species of Fagus. It apparently
resembles our F. Uotanii, but it is
lanceolate in shape (about 6.2cm long
and 1.6cm wide) bearing wavy margin
and 20 pairs of lateral veins.

Among the living specics of Fagus,
any very similar equivalent of F.
Uotanii was not found so for, but F.
longipetiolata SeeMiN and F. Engleriana
Seemen and Diers of China seem to be
similar to it.

Occurrence :—Rythokudo, Kokangen
coal-mine, N. Kankyo Do, Engelhardtia
bed (Miocene), Colls. Xopalra and
UoTANi

* Genus Ulmus L.

Ulmus is a common genus in forest
trees of Korca. Ulmus Davidiana group
(U. Davidiana Piraxch., U. laciniala
Mavyk., U. macrocarpa Haxce, U. mac-
rophylla Nakar and U. manchurica
Naka1) distributed mainely in northern
Korea and U. coreana NAKAI in southern
Korea.

-Fossil Ulmus which has been reported
from Korea, is only U. Braunii HEgr
(Enpo, 1938, p. 326) of the Tusen forma-
tion in Kogen Do6. Recently Hu and
CHANEY (1940) described three species of
Ulmus from the Mioccene Shanwang flora
of Shantung prov., China.

Descriptions of U. carpinoides GOPrERT
and U. shiragica, sp. nov. distinguished
by the writer in the present disposal are
as follows;

Ulmus carpinoides GOPPERT

1855. Ulmus carpinoides GUiPHERT : p. 28,
Pl 13, Figs. -8 (not 9); Pl 14, Fig.
1.

1855. Ulmus minuta GOPPERT: p. 31, PL
14, Figs. 12-14.

1920. Ulmus carpinoides, REIMANN in
KRAUSEL: p. 83, PL.5, Fig. 2; PL 6,
Fig. 11; PL 8, Figs. 13, 14, 16-23:
Pl 9, Figs. 3, 4, 6, 11, 12; Pl 10,
Fig. 13; Text-figs. 7-10.

Some imperfect leaves referable to
Ulmus carpinoides Gorrert (U. minuta
type of Gorpirt) were determined by
the writer.

U. carpinoides GorreRT is one of the
most common Tertiary plants in North-
ern Eurasia. The leaf-type of Korea is
quite similar to that of the Miocene
Obira series of Hokkaido, both being U.
minuta type of GorperT. Out of Hok-
kaido, U. carpinoides has been known
{rom several Miocenc localities in Japan.

Occurrence :—XKantindé, Meisen-gun, N.
Kankyo D6, Kantindd formation (Mio-
cene), Colls. Koparra and UoTant.

Ulmus shiragica, sp. nov.
Plate 5, Figure 8: Plate 6, Figure 6

Description :—Leaf ovate to ovate-
elliptic, generally 8-11cm long, apex
acuminate, base slightly inequilateral,
round or obtuse being somewhat cordate.
Margin duplicato serrate ; small teeth 3-
5 in one dent. Midvein stout and
straight to the top of leaf; lateral veins
16-20 pairs in number, elegant, regularly
parallel, straight of slightly up-curved to
end in marginal dents, leaving the
midvein at an angle of about 45°,
though some lower pairs often wide-
angled ; tertiary veins Dbranched from
the lateral veins on the marginal border
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and attained to the small teeth of
margin; finer veins thin, delicate, clearly
percurrent. Petiole thick, about 1cm
Iong. Texture seems to be thin.

Comparison and remarks :(—Ulmus
shiragica, sp. nov. is characterised by the
regular lateral veins. In general habit
of leaf, it is related to the living U.
Davidiana group among which U. macro-
carpa Nakal of Korea and U. Bergman-
nigna Scunelp. of China are most allied
to it.

Among the known fossils, U. dipterr
SteensTR. (HEER, 1868, p. 1949, Pl. 27,
Figs. 1-3) from Tceland somewhat
resembles ours in nervation, but differs
in the mode of marginal serration.
Specimens from Azano of prov. Shinano
which were called by Naruorst (1888,
p. 23, PL 9, Figs. 4, 5) as Carpiniphylinm
pyramidale japonictem ? are very similar
to U. shiragica.

Occurrence :—XKissyi-town, Kissya-gun,
N. Kankyo D6, White Shale of the
Kissyu formation (Mioccene), Coll. Otsni ;
Kinkodo, Usen-men, Geizitu-gun, N.
Keisyo Do, Enniti series (Miocene), Colls.
Kokaira and Uorani.

Genus Zelkowa Sracn

In Korea, Zelkowa serrata Maxkino
and its var. langifolia NAKAl are now
living generally south of N. 40° in
latitudes, but fossils of Zelkowa occured
commonly throughout the Miocene de-
posits of Eastern Korea.

In the present determination of the
Korean fossil plants, the writer distin-
guished two species of Zelkowa, i.e. Z.
Tibae Oisut et Huzloka and Z. Ungeri
(ETTinGSHAUSEN) KovaTs, of which the
latter has been known from the following
localities of Korea:

Kantindo formation of N. Kankyd Dbé (ENDO,

1938 ; ‘TATEIWA, 1925).
Engelhardtia bed of N. Kankys Dé (ENDoO,
1938).

Ryudd formation of
(TATEIWA, 1925).
Tusen coal-bearing bed of Kogen Dd (ENDO,

1938).
Enniti series of N. Keisyd D6 (Kanehara,
1936).

N. Kankys Db

Zelkowa Tibae Oisni et Huzloka
(MS)

Plate 6, Figure 7

Description :—Leaf oval, 3.3 cm long
and 1.5cm wide; apex like a marginal
dent, obtusely pointed; Dbase broad,
slightly cordate. Margin dentate; mar-
ginal dent large, seperated by a deep
sinus, oval shape and obtusely pointed
at the top. Lateral veins 7 pairs in-
number, forming wide angles to the
midvein at the lower part of leaf and
acute angles at the upper. Midvein
rigid, straight to the apex. Petiole thick,
1.7 mm long.

Comparison and remarks:—This type
of leaf is referable to Z. Tibae Oisui et
Huzioka from the Miocene Obira series
of the UryQ coal-ffield in Hokkaido. Z.
Tibae is distinguished from the known
species of Zelkowa by characters of both
ends of leaf and the large marginal
dents. :

Occurrence :—Rythokudo, Kokangen
coal-mine, N. Kankyo Do, Engelhardtia
bed (Miocene), Colls. Kopaira and
UoTANL

Zelkowa Ungeri (ETTINGSHAUSEN)
Kovars
Plate 5, Figure 9

1851. Planera Ungeri ETTINGSHAUSEN : p.
14, Pl. 2, Figs. 5-18.
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1851. Zclhowa Ungeri, KovAaTs: p. 27, Pl
6, Figs. 1-12; Pl 6, Figs. 1-6.

1852. Zelkowa Ungeri, UNGER: p. 114, PL
43, Fig. 19.
1888. Plancra Ungeri, NATHORST: p. 7;
Pl 1, Fig. 5; p. 9, PL. 1, Figs. 7-11; p.
17 p. 19, PL. 6, Fig. 9.
1931. Zelkowa Ungeri, KONNO in HOMMA :
Pl. 9, Figs. 4, 5.

1933. Zelkowa Ungeri, Mikl: p. 45, PL. 7,
T'ext-figs. 2-6: Fl. 3, Fig. 1.

1936. Planera Ungeri, KANEHARA: p. 62.

1937. Zelkowa Ungeri, MIKI: p. 312, PL. 9,
Figs. n-o, Figs. 3d-e.

1938. Zelkowa Ungeri, MiK1: p. 224 Text.

figs. 6f-h.
1938. Zelkowa Ungeri, ENDO: p 86; p. 87;
p. 326.

1910. Zelkowa Ungeri, U and CHANEY:
p. 41, PL 15, Figs. 1. 3, 4; PL 16,
Figs. 1, 3.

Many detached leaves and leaves-
bearing branches were examined. Zel-
kowa Ungeri (ErviNcsuauseN) Kovars
is one of the most common fossils in the
Miocene flora of Korea. It occured from
the Miocene deposits of Shantung prov.
of China (Hu and Cuangy, 1940), Kenga-
lake district (Heer, 1877, p. 53, PL 15,
Fig. 19) and Ussuri (KRrRYSHTOFOVICH,
19214, p. 22) of southeastern Siberia. Z.
Ungeri is one of the most wide-spread
plants in northern Eurasiatic continent,
and ranged in Japan at least from
Miocene to Pleistocene.

Z. Ungeri closely resembles the living
Z. serrala Makino of Northeastern Asia,
and is also similar to Z. oregoniana
(Knowrron) Brown (1937, p. 173, PL
51, Figs. 11-15) of the Miocene floras in
Western United States.

Occuryence :—Kantindd, Meisen-gun, N.
Kankyo D6, Kantindd formation (Mio-
cene), Coll. Oisui; Yatendo, Meisen-gun,
N. Kankyd DO, Ry(idé formation (Mio-

cene), Coll. Oisu1; Kissyi-town, Kissya-

gun, N. Kankyo DO, White Shale of the

Kissyu formation (Miccene), Coll, Oisul; |
Kinkodo, Usen-men, Geizitu-gun, N.

Keisyd D6, Enniti series (Miocene), Colls.
Kopaira and UoTANL

References

Brown, R. W. (1937) Addition to Some Fos-
sil Floras of the Western United States.
US.G.S. Prof. Paper, 186 -].

ENnDO. S. (1938) Cenozoic Plants from Tyésen
(Korea). 1 and ((. (in Japanese) Jour.
Geol. Soc. Japan., Vol. 45.

ENDO, S. (1939) Some New and Interesting
Miocene Plants from PByosen (Korea).
Jub. Publ, Commem. Prof. H. YABE's
60th Birthday.

ETTINGSHAUSEN, C. (1851) Iossile Flora von
Wien.

FLORIN, R. (1920) Zur Kenntniss der jung-
tertidren Pflanzenwelt Japans. Kgl. Sv.
Vet. Akad. Handl., Vol. LXI, No. 1.

GOPpPERT, R. (1855) Die tertilire Flora von
Schossnitz in Schlesin.

Heer, O. (1868) Flora fossilis arctica. Vol. 1.

HEER, O. (1877) Flara fossilis arctica. Vol. 1V,
Pt. 2, VI. Tertiiire Pflanzen aus dem
Amurlande und der Mandszhurei

Huy, H. H. and CHANEY, R, W. (1940) A Mio-
cene Flora from Shantung Pravince,
China. Carnegic Inst. Washinglon, Publ.
No. 507.

Huzioka, K. (1943) Notes on Some Tertiary
Plants from Tyosen. 1. Jour. Fac. Sci.,
Hokkaido Imp. Univ., Ser. 4, Vol. 7,
No. 1.

KANEHARA, K. (1936) The Geology of the
Northern Part of Geizitu District, North
Keisyodo, Korea. (in Japanese) Jour.
Geol. Soc. Japan, Vol 43, No. 509.

KonNoO, E. (1931) Cenozoic Plants of Central
Shinano, in HOMMA : Geology of Central
Shinano, Japan (in Japanese).

Konno, E. and OTUKA, Y. (1933) Geology
between Iuzi-River and Yuhi-River,
Sizuoka Prefecture. (in Japanese) Jour.
Geol. Soc. Japan, Vol. 40, No. 477.



Notes on Some Tertiary Plants from Tyosen (Korea). 11 73

KovaTs, J. (1851) Die {fossile Flora wvan
Erdobenye.

KRAUSEL, R. (1920) Die Pflanzen des schiesi-
schen Tertidrs. Jahrb. preus. geol. L-A.,
f. 1917, Vol. XXXVIII, Pt. 2.

KRYSHTOFOVICH, A. (1921a) Some Tertiary
Plants of Possiet-bay, Southern Ussuri
District collected by Mr. E. AHNERT.
Rec. Geol. Com. Russ. Far East, No. 11.

KrysHTOFOVICH, A. (1921b) Contribution to
the Tertiary Flora of Eastern Asia. To
the Tertiary Flora of Changi in Korea.
Ibid., No. 18.

MADLER, K. (1939) Die pliozine Flora von
Frankfurt am Main. Abh. Senck. Naturf.
Ges., Abh. 446. '

MikI, S. (1933) On the Pleistocene Flora in
Prov. Yamashiro. Kyoto-hu Shiseki Mci-
syo Tennen Kinenbutu Tyosahokoku, No.
14,

Mikl, S. (1937) Plant Fossils from the Stego-
don Beds and the Elephas Beds near
Akashi. Japan. Journ. Botany, Vol. 8,
No. 4.

MIKI, S. (1938) On the change of flora of
Japan since the Upper Pliocene and the
floral composition at the Present. fbid.,
Vel. 9, No. 2.

Mikl, S, (1941) On the change of flora in
Eastern Asia since Tertiary Period (1).
The Clay or lignite beds flora in Japan
with special reference to the PFirus
trifolia beds in Central Hondo. Ibid.,
Vol. 11.

Nakal, T. (1919) Report on the Vegetation
of the lsland OQoryongto or Dagelet
Island, Corea. (in Japanes:).

NATHORST, A. G. (1883) Contribution a la
flore fossile du Japan. Kgl. Sv. Vel
Akad, Handl,, Vol. XX.

NATHORST, A. G. (1888) Zur fossilen Flora
Japans. Palacont. Abh., Vol. IV, Ht. 3.

SCHMALHAUSEN, J. (1887) Ucber tertiiire
Pflanzen aus dem Thale des Flusses
Euchtosma am Fusse des Altaigebirges.
Palacontographica, Vol. XXXIII.

TATEIWA, 1. (1925) Geological Map of Tyosen.
No. 4.

UNGER, F. (1852) Iconographia plantarum
fossilium.

YABE, H, and ExDo, S. (1930) Mogi Fossil of
the Province of Hizen and Its Geologi-
cal Significance. Proc. Imp. Acad., Vol.
6, No. 7.

Localities of the described species

Ryuhokudd, Kckangen coal-mine, N, Kankvii
Do, Engelhardtia bed (WSgadbit, W EP:
W, dit#, Engalhardtia [§)
Fagus koraica, sp. nov., F. protolongipelio-
lala, sp. nov., I. Uelanii sp. nov. and
Zetkowa Tibae Ot1sul et HUZIOKA.

Kantindo, Meisen-gun, N. Kankyo Do, Kantindo
formation (FREILHE. BIIREM, RE
Wk .
Fagus prololongipeticlata, sp. nov., Ulmus
carpinoides GUPPERT, and Zelkowa Ungeri
(ET1T.) Kovats.

Yiitendo, Meisen-gun, N. Kankyo Do, Ryado
formation (ZHALE, TMEMEIGM, K
#)
Zelkowa Ungeri (ETT.) KOVATS.

Kissyu-town, Kissyd-gun, N. Kankyo Do, White
Shale of Kissyu formation (R L4, &
T ME, HHEORITE)
Ulmus shiragica, sp. nov. and Zelkowa
Ungeri (ETT) ROTVATS.

Kinkodo, Usen-men, Geizitu-gun, N. Keisyo Do,
Enniti series (M (I46E, MGG TSR
M, EBH)
Ulmus shiragica, sp. nov. and Zelkowa
Ungeri (ETT.) KOVATS. ‘
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Explanation of the Plates

(The figures are of natural size)

The specimens are stored in the Institute of Geology and Mineralogy, Faculty of

Figs. 1-3
Fig. 4

Figs. 56
Fig. 7

Fig. 8

Fig. 9

Figs. 1-2
Fig. 3
Fig. 4
Fig. 5
Fig. 6

Fig. 7

Science, Hokkaido University, Sapporo.

Plate 5

Fagus koraica, sp nov. Loc. Ryuhokudo, Kokangen coal-mine, N. Kankyo Do, Engel-
hardtia bed.

Fagus Hayalae PALIB, Living leaf for comparison. Loc. Taihoku-syu, Tuaiwan (Formosa)
(Coll. S. SASAKI).

Fagus crenata BLUME. Living leaves for comparison, Loc. Woshima peninsula of Hokkaido.
Fagus lucida LEHDER et WILSON. Living leaf for comparison. Loc. China (forwarded
from S. TANG of the Peking Fan Mem. Inst.)

Ulmus shiragica, sp. nov. Loc. Kinkodo, Usen-m-=n, Geizitu-gun, N. Keisyo Do, Enniti
series.

Zelkowa Ungeri (ET71.) KovaTs., Loc. Kantindo, Meisen-gun, N. Kankyo Do, Kantiondo
formation.

Plate 6

Fagus Uotanii, sp. nov. Loc. Ryuhokudo, Kokangen coal-mine, N. Kankyo Do, Engelhardtia
bed.

Fagus protolongipetiolata sp. nov. Loc, Ibid.

Fagus ferruginea AIT. Living leaf for comparison. Loc. U.S. A. (¢ollected by S. ENDO).
Fagus longipetiolata SEEMEN. Living leaf for comparison. Loc. China (forwarded from
S. TANG of the Peking Fan Mem. Inst.)

Ulmus shiragica, sp. nov. Loc. Kinokodo, Us:zn-men, Geizitu-gun, N. Keisyo Do, Enniti
series.

Zelkowa Tibae O15HI et HUZIOKA. Loc. Rydhokudo, Kokangen coal-mine, N. Kankyo Do,
Engelhardtia bed.
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ON THE LATE UPPER CAMBRIAN (FENGSHANIAN)

FAUNA IN EASTERN JEHOL.*

By

TEIICHI KOBAYASHI

Geol. Inst. University of Tokyo.

g it o KEtiag I (i) oBHRt— ULRIAR KRN TR © Billingsella jeholensis

(nov.), Pseudagnostus huangluoensis (nov.); Haniwa quadrata,

Quadraticephalus  pyrus,

Asiopiychaspis cfr. celo, A. calyce, Pseudosaukia suni (nov.) RUMEE (W)o Saukid JE#EE
R~

W32, xo5 b Pseudosaukia i TH 3,

In Eastern Jehol there is the late Uppar
Cambrian i. e. Fengshanian series, but
the middle and early Upper Cambrian
i. e. Daizanian and Changshanian series
have not as yet been discovered. In the
Fengshanian which is composed of sand-
stone, sandy shale, marl, slabbly lime-
stone and limestone conglomerate, red
color is most prevalent. It indicates pro-
bably a marginal facies of the Upper
Cambrian formation of Eastern Asia.

In the Huangluohsien district, west of
Chinchou, the middle Fengshanian red
micaceous sandstone at a point (loc. 16)
WSW of the Hamashan colliery yields
the following fossils:

Billingsella
species.

Pseuldagnosius huangluoensis KoBAYaSH]I,
new spccies.

Haniwa quadrata KOBAYASHI.

Quadraticephalus pyrus KOBAYASHI.

Psecudosaukia suni KoBAYASHI, new genus
and species.

Tsinania canens (WALCOTT).

Hamashania pulchra KOBAYASHL

jeholensis KOBAYASHI, new

75

In the southwest of Haungluohsien ill-
preserved Calvinella is found crowded
along a ravine in two horizons in the
upper Fengshanian red sandy shale (loc.
10), some 10 metres above the Tsinania
horizon (loc, 11). For the Cambro-Ordo-
vician stratigraphy of the district the
reader is referred to my previous papar
(1941). Further, Asioplychaspis calyce
(Warcort), A. cfr. celo (WarLcorr) and
Tsinania sp. were contained in a red
coarse sandstone and only Pseudosaukia
suni Kosavasul in a dark red marl,
both collected at a locality of Yangchia-
chengtzu, 5 km. SW of Huangluohsien.

This fauna is as yet undescribed except
Hamashania pulchra, the pygidium of
which is so aberrant that it made me to
institute a new genus (1942). It is fur-
ther a remarkable fact that a pygidium
from the Middle Cambrian Taitzu for-
mation at Hsiaohsih (Fengtien Province)
in Manchuria on which Expo (1944) es-
tablished Hsiaohsia quadrala, new gen.
and sp. reveals a remarkable resemblance
with it. All other fossils are described
here except Tsinania canens which will
be discussed in a following paper.
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Billingsella jeholensis KoBAYAsH],
new species

Plate 7, Figures 1-4

Some 20 species of Pomatotremata de-
scribed by Kavser (1883), WaLcotr
(1905, 12, 13), Mansuy (1916), Sun
(1924), KoBavasui (1933, 35) and REessgr
and Enpo (1937) froin the Upper Cambri-
an of Eastern and Southeastern Asia,
are referred to Billingsella, Foorthis,
Huenella or else as listed below. They
are specifically distinct as can be judged
from their outline and surface sculpture,
but their preservation is mostly not
durable to the strict taxonomy as recently
improved by Cooprer and others, except
Shiragia biloba Kopavasmui, 1935, and
Syntrophia ovthia Warcort on which
Palaeostrophia was instituted by UrricH
and Cooprr (1936).

Billingsella pumpellyi WALCOTT, 1905

Changshanian

B. loungcoensis MANSUY, 1916
Fengshanian

B. tonkinensis MANSUY, 1915
Changshanian

B. gotischei KOBAYASHI, 1933
Daishanian

B. hisishay:ensis KOBAYASHI, 1933
Fengshanian

B. willisi RESSER and ENDO, 1937
Fengshanian (Yenchou)

B. acjii RESSER and ENDoO, 1937
Changshanian (Paishan)

B. simplex RESSER and ENDoO, 1937
Changshanian (Paishan)

B. laohuensis ENDoO, 1944
Fengshanian

Shiragia biloba KoBAYASHI, 1935
Changshanian

Eoorthis linnarssoni (KAYSER), 1883
Fengshanian

E. deois (WALCOTT), 1995
Fengshanian

E. kayseri (WALCOTT), 1€05

Fengshanian

E. pagoda (War.corr), 1905
Fengshanian

E. shakuotunensis SUN, 1924
TFengshanian (Eocorthis zone)

E. pugodiformis KOBAYASHI, 1933
Fengshanian (Dictyella zone)

E. tatoensis RESSER and ENDo, 1937
Changshanian (Paishan)

E. edwardsi RESSER and ENDO, 1937

Changshanian (Paishan)
Palaostrophia orthia (WaLcoTT), 1905
Fengshanian and (?) Dai-

shanian

Huenella orientalis (WALCOTT), 1935
Fengshanian

H. sexplicata KOBAYASHI, 1905
Fengshanian

In Billingsella jeholensis KoBaYAsH],
new species, the shell is subqitadrate,
its hinge margin being however, shorter
than the maximum breadth, and bi-
convex, the convexity being stronger on
the dorsal valve. As usual in Billingsella
the vascular trunks are well developed,
especially on the ventral valve ; cardinal
process seen on the dorsal valve to be
a short simple ridge. Surface is orna-
mented by very fine innumerable ribs
on which account it looks very similar
to Foorihis shakuolunensis Sun, 1924, but
the outline is a little protruded laterally
along the hinge line in Sun’s. The
holotype dorsal valve is 13.8 mm. long;
its breadth 155 mm. at the mid-length
and 13.3 mm. along the hinge margin.

Pseudagnosius jeholensis KOBAYASHI,
new species ’

Plate 7, Figures 13-14

This species is represented by an
external and internal mould of a pygi-
dium, 3mm. as long as broad, which is
subquadrate and strongly convex; its
marginal rim unusually broad, thickened
on the rounded postero-lateral side;
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anterior axial lobe unsegmented and
non-tuberculated, broader than the pleu-
ral lobe, subquadrate, somewhat nar-
rowing back and outlined by a distinct
furrow ; posterior lobe, on the contrary,
only discernible by cross light, narrows
back gradually and terminates at a short
distance from the rim ; pseudolobe reco-
gnizable by sligh% difference of convexity,
swelling back very abruptly; surface
smooth.

Among some 15 species of Pseudagnos-
tus (Konayasut, 1937), P. gyps (CLARK),
1923, and P. cyclopygeformis (Sun), 1924,
may be the closest allies. The anterior
axial lobe is, however, bi-segmented in
the former, while the posterior axial lobe
is practically obsolete in the latter.
Further the median tubercle is present
in them but absent in this species.

Haniwa quadrata Koravasui, 1933
Plate 7, Figures 5-7, Text-figure 1

1933. Haniwwa quadraia KOBAYASHI, Japan.
Jour. Geol. Geogr. vol. 9, p. 149, pl. 15,
figs. 7-8.

1937. Haniwa quadrata KOBAYASHL,  Jour.
Irac. Sci. Imp. Univ. Tokyo. sect. 2, vol.
4, pt. 2. p. 244, pl. 7, figs. 1-2, 5-6, 19-20.

Text-figure 1. Haniwa quadrala KOBAYASII]

This species has already been described
in some detail, but now it is found that
the free cheek has a short genal spine.
The associated pygidium is twice longer
than broad, about same size with the
cephalon and surrounded by a narrow
border ; anterior margin gently arcuate;
axial lobe narrow, prominent and com-
posed of three rings and a terminal
lobe whence a blunt post-axial ridge
issues ; pleural furrows strong, but inter-
pleural furrows are weak ; and marginal
border flat and of moderate thickness.

Five species are known of this genus
among which the subquadrate glabella
and broad pygidium are the most signifi-
cant characteristics of this species. The
glabella is more elevated in H. convexa
and the pygidium longer in H. sosanensis.

Quadraticephalus pyrus KoBayasHi,
1933

1933. Quadraticephalus  pyrus  KOBAYASHI,
Japan. Jour. Geol. Geogr. vol. 11, p.
123, pl. 12. fig. 8.

Quadraticephalus SuN, 1924, em. Kosa-
vasHI, 1933, can easily be distinguished
from Changia SuN, 1924, by the size and

'position of the eyes, although the two

are considered congenetic by RESSER,
1942. Beside Q. walcotti Sun, 1924, which
is the type species, Quadraticephalus
comprises Plychaspis calchas WarLcorr,
1905, Q. manchuricus Koravasni, 1933,
@. leres RusseR and Enpo in KosayasHi,
1933, Q. quadratus Kowavyasul, 1935, Q.
elongatus Kosavasui, 1935, Plychasprs
(?) fengshanensis Sux, 1935, and possibly
Q. (?) convexus SuN, 1924. RESSER’S
reference of Anomocare bianos Warcorr,
1905, to it (1942) is however doubtful.
In the outline of the glabella and other
aspects a cranidium at hand is typical
of Quadralicephalus pyrus; test seen
roughened by granulation where it re-
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mains. It is noted on the posterior limb
of the fixed cheek that there is a promi-
nent but short ridge along the dorsal
furrow on each side of the pre-occipital
Tobe.

Asioplychaspis cfr. ceto (WarcoTT),
1950

This is represented by incomplete
smooth cranidia. The smooth free cheek
‘found associated is, however, flat like the
one of Ptychaspis (?) sp. undt. in WAL.-
cort, 1913, on pl. 17 in fig. 1. The
lateral rim is stout, distinctly elevated
and protruded back into a spine, but
the meso-occipital {urrow as shown by
WarcorT cannot be seen.

Asioptychaspis calyce (WALcoTT)

1995. Plychaspis ealyce WALCOTT, Proc. U.
S. Nal. Mus. vol. 29, p. 72.

1913  Piychaspis cxlyce WALCOTT, Research in
China, vol. 3, p. 184, pl. 16, figs. 15, 15a.

1932, Asioptychaspic calyce KOBAYASHI, Japan.
]o::f. Geol. Geogr. vol. 11, p. 118.

Two other cranidia of similar outline
from the same locality with the preceding
are identifiable with Asioptychaspis calyce
(WarcorT), 1905, because of their pustu-
lose test.

Genus Pseudosankia Kopavasii,
new genus

Though this is similar to Saukia
WavrcorT, 1914, em. ULrict and REssER,
1933, in the cephalon, the difference in
the breadth of the fixed cheek evidently
prohibits their confusion. The chief
distinction between the two genera lies
in the pvgidium which is subcircular and
provided with a flat border in Sawuk:ia,
while it is semi-circular and its border
distinctly inclined. Furthermore the test

is generally granulated in Sawxkia, but
smooth in Psendosaukia.

Type species :—Pseudosankia suni Ko-
BAYASHI, new species.

Distribution :—Fengshanian in Eastern
Asia.

Pseudosaukia suni KoBAYAsH],
new gen. and Sp.
Plate, 7. Figures 8-11, Text.figure 2
Glabella subquadrate, much longer

than wide, more or less rounded in front,
outlined by a deep dorsal furrow ; antero-

Text-figure 2. Preudosaukia suni
KOBAYASHI

lateral furrow indicated only by a pit;
postero-lateral one deep, oblique and
confluent with its fellow; occipital furrow _
decp and transversal; occipital ring thick-
ened in the middle; eyes relatively
large and opposed at the middle of the
glabella; cranidium measured between
the eyes twice broader than the glabella;
frontal border moderately convex and
fairly thick. Free cheek provided with
a long spine.

Pygidium nearly semi-circular, but its
frontal margin is slightly arcuate; axial
lobe teretely conical, divided into three
or four rings and a rear lobe which is
abruptly narrowing; pleural lobe pro-
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vided with three pleural furrows, nearly
flat and inclined abruptly near the
periphery. Surface smooth.

The detached carapaces can safely be
combined in the species because no other
fossil is found in the same slabs. A
prominent spine issues from the axial
ring on some detached thoracic segments.

In Saukia aojii Koavasui, 1933, the
fixed cheek is narrower, eyes smaller
and its test granulated.

Suakid-pygidium, gen. and sp. undt.

Plate 7, Figure 12

Pygidium almost twice broader than

long and semi-circular, but the articu-
lating margin is gently arcuate and
distinctly facetted on the lateral sides;
axial lobe stout, prominently elevated
above the flat and gently inclined pleural
lobes, subcylindrical, but abruptly nar-
rowing in the rear part, and composed
of three rings and a terminal lobe;
pleural lobe gently inclined toward the
periphery ; first rib prominent; others
flat-topped but divided into two bands
by a mesial weak furrow ; pleural furrow
shallow but relatively broad; marginal
border of moderate breadth, delimited
inside by a shallow groove and somewhat
bent up behind the axial lobe. Surface
smooth.

In the general aspect it reminds me
of a suakid, but there is no trilobite in
the collection which is thought to have
this as its pygidium. It is a little taller
and about three times larger than that
of Haniwa quadrata and 1 have seen
any of Haniwa which grows so large.
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Explanation of Plate 7

Billingsella jeholensis KOBAYASHI, NEW SPECICS ........oceeoitiiiiiiiiinsee oo v ie ot et 76
Figure 1. Dorsal valve, internal cast
Figure 2. Dorsal valve, internal mould, holotype
Figure 3. Ventral valve, external mould
Figure 4. Ventral valve, internal mould
All twice magnified. Haungluohsien. Jehol, (loc. 16.)
Haniwa quadrate KOBAYASHI, 1933 i, e 77
Figure 5. Cranidium
Figure 6. T'ree cheek
Figure 7. Pygidium
’ All five times magnified. Haungluohsien, Jehol, (loc. 16).
Psudosaukia suni KOBAYASHI, new gen. and SP. ... o iieieiiieiii e, 78
Figure 8. Cranidium, holotype
Figure 9. Free cheek
Fiaure 10 Pygidium
Figure 11. Cranidium
All twice magnified. Yangchiachengtzu, Jehol
Suakid-pygidium, gen. and sP. Undb. ... 79
Figure 12. Pygidium
One and half times magniged Huangluohsien, Jehol, (loc. 16).
Pscudagnostus jeholensis KOBAYASHI, New SPECIES ... .....oviiiviiiiiiiin e e eeennenn.... 80
Figure 13. Pygidium, cast from an inexternal mould
Figure 14. Pygidium, internal mould of the same individual, holotype
All six times magnified. Haungluohsien, Jehol, (loc. 16).

Thesz specimens are all stored in the Geological Institute, University of
Tokyo, Japan.
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204. NAGATOELLA FUJIMOTOI, N. SP.,, AND A NEW
STUDYING METHOD FOR FUSULINIDS.*

ROKURO MORIKAWA¥**

Saitama University of Earth Sciences

W' Nagatoella fujimotoi X #ilEM O L Ly WRIEK DT

Nagatoella Jgix 1936 42,

Thompson » EPG% @ Schellwienia ellipsoidalis var. orientalis Ozawa & Genotyp> : L TH %

LETigcd 3 2]
BRL-,

6% v [ o )had i 9B,

BREEGRAMMTFIFN FAMc sy T Nagatozlla o—Hi%
ZhighEeXx { chomata HEELTDIDC, A&,

AMzheboLbercRA

Haho€, sk N fujimoloi 2 LTHRET S, X Fusuling 125048 M L<REL X 2.
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In the vicinity of Shémaru Toge
(Pass), Agano-mura, Iruma-gun, Sai-

tama Pref., the Titibu System is exten-
sively distributed. H. Funmoro, of the
Toékyo University of Education has been
rather actively cngaged in geological
surverying of this district during the past
few years. The results of his work have
already been published.? However,
many changes in the delimitation of the
Titibu System are necessary as a result
of my restudy of the area. I have sub-
divided the strata in descending order
as follows:

4. Kamikuzi Conglomerate ... ... .
conglomeratic limestone.

3. Nitayama Group
graywacke, clayslate, chert, sch'ilstem,
and Neoschwagerina limestone.

* Read. Dec. 2, 1950; received May 12,
1951.

¥ Contribution from the Laboratory of Earth
Sciences, Saitama University.

1) H. FuniMoTo :  Stratigraphical and Pala-
eontological studies of the Titibu System
of the Kwanto-mountainland Part. 1T,
Stratigraphy. 1946, Science Reports of the
Tokyd Bunrika Daigaku Section C No. 4.
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2. Nenoyama Group .. .
graywacke, c'ayslate, chert sch'llstem
and Schwagerina limestone.

1. Takayama Group ..... ...

Mainly, composed of black chy:late
with gravwacke and chert.

These Groups, crop out mostly along
an anticline and two synclines. For
convenience of description, these folds
are named as follows: Kamikuza syn-
cline, Anazawa anticline, Nitayama syn-
cline. The general trend of the axes of
these folds is N50-69° W.

I collected several good specimens of
Fusulinids which may belong to “ Naga-
toella” at Shimokuzli in the Kamikuzi
conglomerate, the uppermost group in
this district. Since ““ Nagatoella” is a
very questionable genus I shall discuss
it in the following paragraph.

Genus Neagatoella TuomrsoN, 1936.

Genotype-Schellwienia  ellipsoidalis var. orien-
talis OzAWA, 1925, Jour., Coll. Sci., Tokyo
Imp. Univ., Vol. 45, art. 6, pp. 22, 23, pl. 8,
fig. 3. (Not pl. 6, fig. 1a, pl. 8, fig. 5.)

Nagatoella THOMPSON, 1936, Jour. Geol. Soc.
Japan, Vol. 43, pp. 196-198.

Scewagerina (Part) DUNBAR & SKINNER,
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1937, Texas Univ., Bull. 3701, pp. 623-

627.-DUNBAR, (in CUSHMAN) Foraminlfera,

pp. 145-146.—DUNBAR & HENBEST, 1942

Illinois Gzol. Survery, Bull. 67, p 82.

The genus was established by Tuowm-
psoN in 1936 on the basis of “Schel-

lwienia  ellipsoidalis var. orientalis
Ozawa." His original description is as
follows: “ The shell of the Nagatoella

THoMpsoN is large and ellipsoidal, hav-
ing broadly rounded poles. Mature shells
of thirteen volutions are 6 to 7 mm. long
and 3.5 to 45mm. wide. The shell is
cllipsoidal throughout growth of the indi-
vidual, and the poles are broadly rounded
throughout the shell. The spirotheca is
composed of a tectum and a coarsely
alveolar keriotheca. The spirotheca is
thin in the first three to four volutions,
but it is thick in the outer volutions.
The septa are fluted throughout the
length of the shell.

The fluting is widely spaced and is
confined to the lower margins of the
septa. The chomata are narrow and low
in the inner four to five volutions and
are discontinuous in the outer volutions.
Dense calcite almost fills the chambers
to the edges of the tunnel in the inner
five to six volutions, and filling cover
the inside of chambers from the tunnel
to the poles in outer volution.”

DungAr and his colleagues rejected the
genus “ Nagatoella”, and placed Ozawa’s
original specimens of Schellwienia in
Schwagerina.

In my later field work, I collected many
good specimens of “ Nagatoella” and will
describe ‘later. 1 concluded that the spe-

cimens can be distinguished from Schwa-
gevina by their ellipsoidal shape, low
septel fluting, distribution of axial fil-
lings, the development of the spirotheca
with growth of the shell, and the num-
ber of volutions.

These features are the character stics
by which THowmpsoNn established the
genus ‘““ Nagatoella”. Therefore, I accept
TuoMpsoN's genus “ Nagafoella’.

Nagatoclla seems to have developed
from Triticites by the development of the
chomata and to bz an ancester of
Doliolina and Pseudodoliolina according
to its shaps, number of volution, and
parachomata.

Nagatoella fijimoloi, new species.

Plate 8, Figures 1-9

Description —Shell  large, ellipsoidal,
having broadly rounded poles. Mature
shell of 11-12 volutions and have a form
ratio of about 1: 2. The width is about
27 mm. and the length 5mm. The
spirotheca is very thin in the inner
volutions, but it becomes rather thick
in the outer volutions. It is composed
of a tectum and keriotheca, and deposits
of dense calcite cover its surface in all
volutions, so in the oblique section, the
septa cannot be seen in the inner volu-
tions. The septa are thick, and are
fluted throughout the shell length. The
semi-circular chomata are distinct in all
volutions, and the tunnel angle is 25°.
The proloculus is spherical, very small
and its inside diameter measures about
100 microns.
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Result of measurement are as follows

Rate of growth

0.10 0.11

Thickness of spirotheca | No. of septa |

" Proloculus — — - — ] =
7?# 6.1;17—;_ 022 008 — o000 9 i_—_
2 0 — 035 o008 — | ool 13 —
3 03 . — 040 008 7—7‘ 0 16 | —
4 o048 023 051 008 — oo 18 -
5 oss | o o065, o8 — . 002 2 — |
6 082 05 08 008 — 002 23 18
7 115 1 07 107 008 007 | 003 21 21

8 138 118 132 000 007 003 26 4

o 188 175 192 o014 on | 004 33 95

0 213 - 219 217 014 011 008 33 25
‘1 260 269 272 012 o012 o 3 30
CSpecimen | 6 7 1 6 7 | 1 1 3

Comparisons —The general appearance

of this species is like Nagaloella orientis
THoMrPsoN, but its better development
of the chomata in all volutions and the
small proloculus serve readily to dis-
tinguish the present specimen. This
species also  allied to Pseudodoliolina
ozawai Yase & Havzawa, but differs in
*having remarkable parachomata.

Remarks :—The specific name is given
in honor of Professor Haruyoshi Fuji-
moTo, the Tokyd University of Edu-
cation, from whom I have received valu-
able help and many suggestions in my
palaeontological work in Fusulinids as
well as for my field study in Titibu
district.

Occurrence :—Middle Permian. In the
conglomeratic limestone at Shimokuzi,
Agano-mura, Iruma-gun, Saitama Pre-
fecture. The present specimens are found
in association with Parafusulina japonica,

Schwagerina sp., Mizzia velebitana, Pse-
udoschwagerina sp., and Pleurotomaria
Sp.
Cotype No. 10506 ......... Laboratory of
Earth Sciences, Saitama University.

New method of Study for Fusulinids.

The inserted photographs have been
taken of the new etching method. Pre-
viously thin sections had to be made to
study fusulinids. Since it is very diffi-
cuit to make thin sections, 1 worked out
another way of studying Fusulinids.
The basis of the method is to etch the
specimens by acetic acid. The first step
is to polish the material with a grinding
machine and flatten the surfaces. Then,
immerse it in 20% acetic acid for about
2-3 miniutes Again, polish with chromi-
um oxide or red ochre on woollen cloth,
so that a luster is given and the fusuli-
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nids are in relief on the surface. Then,
the Fusulinids are easily seen under a
reflecting microscope.

This method is- very simple and saves
time and expense. Moreover, the new
method permits making of cross sections
and axial sections from the same indi-
vidual. Previously, there was no me-

Rokuré MORIKAWA

thod of making both cross and axial
sections from the indevidual.

I wish to express my hearty thanks
to Prof. Riuji ENpo, for his many helpful
suggestions and criticisms: I also ex-
press my graditude for the financial
help provided by the Educational Depart-
ment.

Explanation of Plate 8.

Nuagaloella fujimofoi, n. sp,

Fig. 1. cross section x 10
2. " x 25
3. v " (slightly oblique) _ o x10
4. m " C "oy ‘ e x10
5. 0 W « n ") : x 10
6. axial section x 10
77 0n ” (slightly oblique) x 10
8 n " C ") x10
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INTRODUCTION

The genus FEhrenbergina which was
first described by Rguss in 1850 based
upon F. serrata Reuss from the Miocene
of Austria, is now known to contain more
than 30 species and subspecies. These
species have been reported from remote
localities ranging from the FEocene of
North America, the Oligocene and Mio-
cene of the West Indies and the Pliocene
of Japan. As Recent the genus has been
reported from the Indo-Pacific and tropi-
cal western Atlantic, but is most abun-
dant in the Pacific ; its bathymetric range
is from the littoral zone down to 2000
fathoms.

The occurrence of this widely distri-
buted genus in the Tertiary of Japan
was first made known by Asano (1938),
who described Ehrenbergina serrata
Reuss from the Pliocene Nojima for-
mation at Nojima, Kanazawa-machi,
Totsuka-Ku, Yokohama in Kanagawa
Prefecture. Recently he (Asano, 1951)
reported a new species of the genus from
the Miocene Awakura formation at the
northern end of the Noto Peninsula in
Ishikawa Prefecture.

Fortunately, the writer discovered ad-
ditional species of the genus in the

1) Read May 3, 1951; received June 13, 1951
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material collected by Messrs. Kenzo
Hator! and Toshio Ant from the Plio-
cene formations of the Boso Peninsula,
Chiba Prefecture. These are described
in this paper and the Japanese Tertiary
forms are brought into comparison with
previously known related forms.

In the present paper, 14 of the known
30 species and subspecies of Ehrenbergina
are brought into comparison with the
Japanese forms of the genus. The
remaining 16 species were omitted from
comparison, owing - to their not being
intimately related forms.

The species brought into comparison
with the Japanese forms are:

Ehrenbergina amina BERMUDEZ

E. bradyi CUSHMAN
E. caribbea GALLOWAY and
HEMINWAY
E. compressa CUSHMAN
E. falcata BERMUDEZ
E. mestayeri CUSHMAN
E. navalis HADLEY
E. pacifica CUSHMAN
E. pineyroi BERMUDEZ
E. serrata REUSS
E. serrata gibbera GALLOWAY'
and HEMINWAY
E. spinossisima CUSHMAN and
JARVIS
E. trigona GOES
E. trigona braziliensis CUSHMAN
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Explanation of Figures 1-7.

Elrenbergina amina FERMUDEZ.x80; a, ventral view; b, apertural view,; c¢, dorsal
view. After BERMUDEZ,

Ehrenbergina notoensis ASANO.x62; a, ventral view; b, dorsal view. After AsaNoO.
Ehrenbergina serrala REUSS. size not given; a, ventral view; b, dorsal view. After REUSE.
Ehrenbergina spinossisima CUSHMAN and JARVIS.x50; a, ventral view; b, apertural
view. After CUSHMAN and JARVIS,

Ehrenbergina trigona braziliensis CUSHMAN.x80; a, ventral view; b, dorsal view.
After CUSHMAN.

Ehrenbergina compressa CUSHMAN.x 60 ; ventral view. After CUSHMAN.

Ehrenbergina serrata gibbera GALLOWAY and HEMINWAY. x53; a, ventral view ; ¢, dorsal
view. After GALLOWAY and HEMINWAY.
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Systematic Description
Family Cassidulinidae
Subfamily Cassidulininae
Genus Ehrenbergina Reuss, 1950

By the form of the median part of
the ventral side the species treated herein
can be distinguished into two types,
namely, those of lensshape or type 1
and those of subtrigonal shape or type
2. Among the Japanese species, /.
notoensis belongs to type 1 and L. boso-
ensis and E. bosoensis decorata to type 2.

Ehrenbergina notoensis Asano, 1951
Text-figures 2a-b.

1951.  Ehrenbergina notoensis ASANO :  lllust.
Cat. Japan. Tert. Small. Foram, pt. 7:
Cassidulinidae, p. 6, figs. 29, 30.

Description :—Test subtriangular in
dorsal view, lens-shapcd in apertural
view, oval in side view, the early part
as thick as the later part, which is
uncoiled ; dorsal side convex, ventral side
somewhat depressed ; edge rounded, al-
most entire on earlier portion; with a
few spines on later portion, chambers
low and broad, not intlated, about 6 pairs
visible on dorsal side; dorsal sutures
curved, overlapping about half their
length, flush with the surface, ventral
suture indistinct, nearly flush with the
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surface ; wall smooth ; iperture elongate,
narrow, slightly curved, near the middle
of the test, nearly parallel to the margin.
Length up to 0.5 mm; width up to 0.4 mm.

Holotype :—Ishii, Yanagida-mura, Noto
Peninsula, - Ishikawa prefecture. Lat. 37°
22! 24" N., Long. 137° 6 40”7 E. Awakura
formation, Miocene. IGPS coll. cat. no.
66145.

Occurrence :(—Common in the Miocene
formations of Noto Peninsula, Ishikawa
Prefecture.

Remarks :—The {following species be-
long to the same type with E. nofoensts,
namely, E. amina, E. compressa, E. ser-
rata, E. serrata gibbera, E. spinossisima
and E. {rigona braziliensis. E. amina is
from the middle Miocene of Dominica,
E. serrata from the Miocene of Austria,
E. serrata gibbera from the upper Oligo-
cene and lower Miocene of Porto Rico
and, E. spinossisima from the Miocene
of Jamaica, middle Miocene of Haiti and
Dominica. E. compressa and E. trigona
braziliensis are Recent species from the
tropical zone off the coasts of the Pacific
and Atlantic sides of South America.

In classifying this first type, the form
of coiling of the early chambers, suturcs
and development of the spines are im-
portant. For further classification, for
example, in the case of E. compressa and
E. serrata, the E. serrala, the proportion
of length to width and tapering angle
are used. The characters and figures
of each species are shown in Table 1
and Figs. 1-7.

Ehrenbergina bosoensts TAKAYANAG],
n. sp.
Text-ficures 8a-c.

1938. Ehrenbergina  servafa  AsaNO  (not
RiUSS): Contr. Inst. Ceol. Pal. Tohoku
Univ. (in Japanese), No. 31, p. 40.

Description :—Test triangular, short
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and broad in dorsal view, subtriangular
in apertural and side view ; dorsal side
convex, ventral side with a broad median
furrow, bounded by concave slopes; edge
sharp, with short, small, downward-
pointing spines on each end of sutures
and spical end; chambers low and broad,
not inflated, later ones uncoiled, 6 to 7
pairs; dorsal.sutures curved, overlapping
less than half their length, limbate,
raised, ventral sutures raised, curved,
obscure on the median furrow: both
sutures extend to the periphery and form
spines ; aperture elongate, narrow, slight-
ly curved, nearly parallel to the margin.
Length up to 0.40 mm; width 0.56 mm.

Holotype :—IGPS loc. no. Ch-6; South
cliff of the Minato River, about 350 m N
of Seki, Sekitoyo-mura, Kimitsu-gun,
Chiba Prefecture. Lat. 33° 12’ 15” N,
Long. 139° 56’ 47” E. Kiwada formation,
Pliocene. IGPS coll. cat. no. 67130.

Occurrence :—Common in the Kiwada
and Kokumoto formations of the Boso
Peninsula, Chiba Prefecture.

Ehrenbergina bosoensis decorala
TAKAYANAGI, n. subsp.

Text-figures 9a-c.

Description :—Test triangular, short
and broad in dorsal view, subtriangular
in apertural and side view, dorsal line
almost straight in apertural view; dorsal
side convex, ventral side with a broad
median furrow, bounded by concave
slopes; edge sharp, with short, small,
downward-pointing spines on each end
of sutures and apical end ; chambers low
and broad, not inflated, later ones un-
coiled, 6 to 7 pairs; dorsal suture curvd,
overlapping less than half their length,
forming raised keels extending to the
peripheral spines especially on the earlier
chambers ; ventral suture raised, curved,
forming raised keels on the earlier
median furrow; aperture elongaie, nar-
row, slightly curved, nearly parallel to
the margin. Length up to 040 mm:
width 0.50 mm.

Holotype :—1GPS loc. no. Ch-7; Road

Explanation of Figures 8-18.

Fig. 8. Ehrenbergina bosoensis TAKAYANAGIL, n. sp.x64; a, ventral view; b, apertural view;
¢, dorsal view.

Fig. 9. Ehrenbergina boscensis decorata TAKAYANAGI, n, subsp.x 64 ; a, ventral view ; b, apertural
view ; ¢, dorsal view. :

Fig. 10. Ehrenbergina bradyi CUSHMAN.x60; a, veniral view ; b, apertural view; c, dorsal view.
After BRADY.

Fig. 11. Ehrenbergina falcala BERMUDEZ. x28; a, ventral view; b, apertural view; ¢, dorsal
view. After BERMUDEZ.

Fig. 12. Ehrenbergina caribbea GALLOWAY and HIEMINWAY.x53: n, ventral view; b, apertural
view; c, dorsal view. After CALLOWAY and HEMINWAY.

Fig. 13. Ehrenbergira pacifica CUSHMAN.x€0: a, ventral view; b, aperlural view:; c, dorsal
view. After BRADY.

Fig. 14. Ehrenbergira navelis HADLEY. x50 a, dorsal view; b, ventral view. After HADLEY.

Fig. 15. Ehrenbergina mestayeri CUSHMAN. X 60; ventral view: After CUSHMAN.

Fig. 16. Ehrenbergina pineyroi BERMUDEZ.x40; a, ventral view; b, apertural view. After
BERMUDEZ.

Fig. 17. Ehrenbergina trigona GOES. size not given; a,apertural view ; b. dorsal view. After GOES.

Fig. 18. Ehrenbergina sp x64; a, ventral view; b, dorsal apertural view; c, dorsal view.
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TABLE 1
o~ Apertural view )
) ! Median part of
Species - ‘ Dorsal suturcs
Eh;’ef"bwg‘.n& Outline  Dorsal line ventra side
amina lens-shaped  curved depressed not raised
compressa " ”? depressed ]
. flush with
! /]
notoensis ’ the surface ‘ "
flush with }
. ! "
serrata ' the surface ' "
; flush with
" "
serrata gibbera the surface /]
. .. later portion
! "
spinossismima ’ depressed "
trigona " . " flush with "
braziliensis the surface
_ | I
bosoensis . subtrigonal " raised ! broad median furrow
bosoensis decorata " ' ;:ﬁ?;;t raised broad median furrow ‘
. " almost flush with | .
bradyi straight the surface ‘ broad median furrow
] ) almost middle part of “broad flat ridge
caribbea " straight the later ones bounded by concave
} ) raised slopes i .
flush with i last 2 chambers form
N ' .
fdcata ’ curved the surface " curved claws
mestayeri " curved ‘ 32&2;2(‘11 raised smiooth area
; flush with .
navalis " curved ' round median furrow
the surface | )
I . i
Dbacifica " curved ?}:l:hsu‘:fl?ge narrow median furrow
. . almost flush with . .
Ddineyroi " straight the surface round median ridge
trigona " curved flush with with or without

the surface

central furrow




On Some Ehrenbergina from Japan 91
Ventral l Chambers Spines '
sutures ‘ Nmor}b?‘ Ov;rlapx;ing ‘7 - ;sition Direction ' ke
_paurs _ _ [

not raised 4-5 more than half ?r?fgt:gc?hzsxﬁie?fs the last | downward i mM
depressed ‘ 6-7 li;ess than half each edge o 7 }‘oiu;va;—‘ R

| ?::};‘::,;;}ée 6-7 7by half width later part _ - . downward { mM
depressed ‘ >8”W Tcss than half ‘ each edge ’ downward M

| depressedA 6—-77 —I;_half width f;%ih edgeT;picnl an(:en;l outward uO-IM
depressed 6-7 ‘ less ; half kec;s and spines | outward 7: 7 ;\4 _
depressed >87 by half width  each edge ‘;ownward R
raised | 7 6-7 rle_ss than half ‘.,flﬂlegg dOf suture and N A‘—downward i — ;7
‘raiszd ‘ 6-7 Tess thanE keels and spines dowmvard_ P
depressed ‘ >8 ltss than half ?i:ﬁ:}os’dge and median : downward ' M-R
flush with ‘ 67 by half width SAGP edge apical and ventral ooy mo-iM

: ?}:‘:%sl:;flg(‘:e , >8 | less than half? ';S::L;id g; and median downward u0 -
depressed ! >8 ‘ less than half? each edge downward I R
g;':hsu‘:g}é;i 4-5 _-more than half _?S:S);dge and median 7outward 1 0‘

' depressed >8 more than half  upper angle of each chamber ‘ outward . R

! --

i raised ? >8 less than half? ?Sg,‘o;dge and median outward = uO

' depressed 6—‘7 " more than hal; lower angleiof c:\ch— chamber | downward , R

u: upper m: middle 1: lower

O: Oligocene
P: Pliocene

M : Miocene
R: Recent
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side cutting, about 1100m NNW of
Higashi-owada, Tamaki-mura, Kimitsu-
gun, Chiba Prefecture, Lat. 35° 13/ 34/
N., Long. 139° 55 54” E. Kokumoto for-
mation, Pliocene. IGPS coll. cat. no. 67131.

Occurrence :—Rare in the Kiwada for-
mation, but common in the Kokumoto
formation.

Remarks :—The following species be-
long to the same type with E. bosoensts
and E. bosoensis docorala, namely, E.
bradyi, E. carribea, E. falcata, E. mes-
tayeri, E. navalis, E. pacifica, E. pineyrot,
E. Irigona. E. brady: has a wide distri-
bution in the Pacific and Atlantic Ocearns,
and occurs from the Mioccene of Haiti,
Pliocene of California and Pleistocene of
the North Atlantic deep sea. E. carribea
is known from the upper Oligocene to
lower Miocene of Porto Rico, E. falcata
from the upper Oligocene of Dominica,
E. navalis from the Oligocene of Cuba
and E. pineyroi from the upper Oligocene
of Dominica. E. carritea and E. navalis
have been recorded from the middle
Oligocene of Dominica by BrrMubnez
(1949, p. 271), but his figures do not
agree with the holotype figured by Gar.-
LowAay and HEMINwWAY or, HADLEY ; they
may represent allied but undescribed
specics.  E. meslayeri, E. pacifica and
E. trigona are Recent species. Although
the precise distribution of E. mestcyeri
is not well known it seems to have a
rather wide distribution in the Pacific.
In this concern CusuMAN stated (1927,
p. 5) “there are numerous records for
E. serrala in this region some of which
at least may be E. mestayeri.” This
species belongs to the second type, but
owing to that the original figures are
inacessible and those given in CusHMAK's
paper (1927) being unsatisfactory, the
exact characters are unknown. E. pacifi
ca has been recorded {rom numerous
localitics in the Tacific and E. trigona

from the tropical to subtropical zone off
the coasts of the Pacific and Atlantic
sides of the Americas. In classification
of the second typs, the form of the
sutures, spines and the median part of
the ventral side are the most important
factors. The result of the writer's classi-
fication is shown in Table 1 and figured
in Figs. 8-17. As shown in Table 1, E.
bosoensis and E. bosoensis decorata are
distinct from all the other species of this
type in their characteristic raised sutures,
and E. bosoensis decorata differs from
the species by having peculiar keels and
almost straight dorsal line in apertural
view.

In Japan, one more species of this
genus has been discovered from the
environs of Sendai, Miyagi Prefecture.
Unfortunately the specimens are so small
that the writer was unable to determine
its relation to previously recorded spccies,
it is described below.

Ehrenbergina sp.
Text-figures 18a-c.

Description :—Test small, triangle in
dorsal view, lozenge in apertural view,
subtriangle in side view; dorsal side
convex, somewhat inflated at the middle
part, ventral side with a median furrow,
bounded by slightly concave slopes ; edge
rather sharp; short, small, outward-
pointing spines from the edges of each
chamber; chambers low and broad, slight-
ly inflated and waved on dorsal side,
depressed on ventral side, later ones un-
coiled, about 5 pairs visible; dorsal
sutures rather indistinct, overlapping less
than half their length, depressed ; ventral
sutures raised, obscure on the median
furrow ; aperture elongate, narrow, near-
ly parallel to the margin. Length up to
0.20 mm ; width up to 0.20 mm.
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Hypotype :—IGPS loc. no. Mi-89); Road
side cutting of Takata, Oide-mura, Na-
tori-gun, Miyagi Prefecture. Lat. 38> 13/
277 N., Long. 140° 46’ 50" E. Hatatate
formation, Miocene. IGPS coll. cat. no.
67132.

Occurrence :—Common in the Hatatate
formation.

Remarks :—This species differs from
all of the other Japanese species of this
genus by the smaller test, slightly inflated
middle part and wavy chamber of the
dorsal side. It may be a dwarfed form.
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