2R SR 7T N
L2

Transactions and Proceedings

of the
Palaeontological Society of Japan
BAn 10 4E 018k
1935 No. 1

N

O ECBUERE 45 4248 45 504-507 B $kRI)

[Reprinted from Jour. Geol. Soc. Japan, vol. 42, No. 504-507.]

HARNG LY 2T

Palacontological Society of Japan



o

H 2k CONTENTS

2t 4 Transactions

.

Tuneteru Orvoarkapo, Some Molluscan Remains from the

Pleistocene Deposits of the Kwanto Region. (Published Sept.

D)) DR R TR T R R PP PP R
BRSO B YR o = o @I GREE (9 )1 20 HEEFD v
.............. Sia e N RO R S alees BTSRRI Sie e M 8 8T8 8 miaers :mﬁ]["]ﬁﬁm
Yanosuke Oruxa, Serripes in Japan. (Published Sept. 20) - -
FZFE Serripes (i35 (9 J1 20 [JEEFE) wvvveverenenns KB Wz W
Seidd Expd, Pleistocene Flora as an Indicator of Climatie
Condition. (Published Ogt. 20) ««vvvevrenernemiunienin.e.
SRR HIRE & LCo HARER IR EE GEZD (10 J1 20 HEEFR) - -
...................................................... ii“i jfg I-:JJE i\.l\..,[

Teiichi KoBavasui, Restudy on Manchuroceras with a Brief
Note on the Classification of Endoceroids. (Published Nov.

S < e s s By e 3 SR e BB e T T
Manchuroceras OPiHFZE & Endoceroids @45HUCEE T () A1 A
D01 BB s iesnie boimenzaistesbsy sihis osmmiseliervesrs ST s AT TR O OH —
HEKEE Desmostylus: D. mirabilis nov. (12 JJ 20 HEEH) -+ -

.................................... Tawes el B 17
Takumi NaGao, Desmostylus mirabilis nov. from Saghalin (Résumé)

(Published Dee. 20.)ccrececetotestiiatetineeiirassrasesscssssassrans

# & Proceedings

26

41

43



' 597

1. Some Molluscan Remains from the
Pleistocene Deposits of the
Kwanto Region
By
Tuneteru OINOMIKADO

Of four species referred to in this note, Mysella paula (A.
Apawms) has been reported from the fossil beds of Tako-mati, Tiba-
ken by Messrs. Suzukr and Taxar, while Nassarius gemmulatus
(Lamarcx) from Okine, Nagai-mati, Kanagawa-ken is listed by
Mr. Svzukr in his paper “On the Pliocene series near Atuki,
Kanagawa Prefecture, Part II” (Jour. Geol. Soc. Tokyo, 39, 462,
1932). T discovered other localities of these species where two
other species were [found, namely, Muctra dolabrata RErvE and
Searlesia simosensis n. sp. These specimens are stored in the Toku-
gawa Institute of Biological Research.

Mysella paula (A. Apawms)
PL I. figs. 1, 2.
1856 Pythina paula A. Apams, Prce. Zool. Soc. London., p. 47.
1856 Pythina peculiaris A. Apams, Prce. Zool. Soe. London., p. 47,
1885 Montacuta paula, Syita, Challenger Report, Lamellibr., p. 203, P1. 12, £. 1, 1b.
1935 Mysella paula, Svzvk: and TAgAT, Jour. Geol. Soc. Japan, 42, 496, p. 6.

Shell small, rather thin; anterior and posterior margins rounded;
antero- and postero-dorsal margins slightly arched and sloping, ventral ex-
cavated in middle. Surface ornamented with only fine growth-lines. In
right valve (according to Smirm) two widely divergent cardinal teeth
separated from dorsal margins by a deep groove; anterior rather shorter
than posterior, both prolonged some distance parallel with dorsal edges.
In the other valve, edge prominent on each sides so as to fit in grooves
in opposite valve.

Measurement.—Length, 5.3 mm, height, 2.6 mm.

Occeurrence.— Atohara, Hunasima-mura, Ibaraki-ken (about 8 km south-

east of Tutiura-mati). '

_(1)_
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Living—Awazi (YAGUra), Torres Strait, Ceylon (A. Apams), South of
New Guainea (Challenger).

Smith carefully studied the two forms of A. Apams, and
combined them into a single species. In the living state, this
peculiar shell attaches itself to the columella of certain Gastropoda.

Mactra (Mactrinula) dolabrata RErve
Pl I. figs. 3, 4.
1854 Mactra dolabrata ReEEvE, Conch. Icon., sp. 107.
1884 Mactra dolabrata, WEINKAUFF, Syst. Conch. Cab. Mart. Chem., Mactra, p. 93
Pl. 31, figs. 5.
1917 Mactra dolabrata, Lawy, Jour. de Conch., 63, p. 275.
1932 Macira (Mactrinula) dolabrata, Prasmap, Siboga Exped., Lamellibr., p. 210,
PL 6, figs. 3, 4.

REeEVE deseribes this species as follows: ‘shell oblong, triangular,
subquadrate, posteriorly a little gaping, equilateral, beneath the lens very
finely transversely striated, shining white, interior side rotundately pro-
duced, posterior abruptly slanting, obtusely angled, umboes peculiarly
compressed, close; lunule and area rather narrow, exeavated, smooth.”

The largest left valve in the collection is 38-2mm long and 26-7mm
high.

Occurrence.—Atohara and Arayasiki, Hunasima-mura, Ibaraki-ken.

Living.—Kii (KKuropa), East coast of Aru Islands (Siboga).

The fossil specimens are identical with those living from Kii.
The fossil and living forms in Japan differ from REEVE’s specimen
in attaining to a larger size and in having their anterior side more
produced, although WeiNkavrr was of the opinion that Mactra
dolabrata REEVE“is based on a young shell.

Searlesia simosensis n. sp.
PL I, Figs. 5, 6.

Shell- fusiform, moderately solid. Five who.ls in a height of 213 mm
slightly convex; the last whorl coneave below, produced in a slender,
somewhat recurved rostrum. Surface seulptured with slightly oblique
longitudinal folds and spiral cords. Longitudinal folds rounded, nearly as
wide as their intervals, 13 in number on the penultimate whorl, obsolete
on the base. Spiral cords alternating with threads or striae, of which
there are sometimes two in each interval; coaser cords about 6 in number
on whorls of spire, slightly widening as they intersect the longitudinal
folds; spirals alone developed on base. Aperture fusiform; outer lip
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thin, with folds; inner lip covered with a glaze and smooth; canal short
open, slightly bent sideward as well as backward.
Measurement.—Ieight of 5 whorls, 24-3mm (apex wanting); diameter
10mm (holotype).
Occurrence.— Wada, Nakago-mura, Tiba-ken (about 2km north of
Narita-mati).

This species is closely allied to Searlesia fuscolabiata (Syrrm)”
(PL 1. Fig. 7), a species living in Rikuzen and Tugaru Strait. It
differs from the latter in that the spire is lower, the whorls are
not so convex and the aperture is narrower.

The fossil form is also related to Searlesia hokkatdonis (Pirs-
BrY)’, from which it is distinguished in having a less thin shell,
the spire moreover being lower than Prrssry’s species.

The present species differs distinctly from Searlesia japonica
Yorovama, a fossil shell from Sado; the latter being more solid,
and having a much more prominent spiral sculpture.

Nussarius (Niotha) gemmulatus (LAMARCK)
PL I fig. 8.

1855 Nassa gemmulata, REEVE, Conch., Icon., sp. 290.

1871 Nassa gemmulata, Liscuke, Jap. Meeres Conch., 2. p. 167.

1874 Massa gemmulaia, Liscaxy, Ibid., 3, p. 36.

1882 Nussa gemmulata, TryoN, Man. Conch., 4, p. 55, Pl. 17, {igs. 812-315.

1895 Nassa gemmulata, Prusery, Cat. Mar. Moll. Japan, p. 35.

1908 Nassa (Nictha) gemmulata, Hirase, Conch. Mag., 2, 6, p. 184, PL. 30, figs. 119,

120.

1928 Nassa (Niotha) gemmulata, Yoxovama, Moll. Oil-Field Taiwan, p. 40, pl. 2,
fig. 8.

1932  Nassarius (Niotha) gemmulatus, Suzuki, Jour. Geol. Soe. Tokyo, 39, 462, p.
118.

This is a very widely distributed and somewhat loeally variable spe-
cies, The.fossil form has no prominent tubercles at the shoulder, but
differs from Nassarius (Niotha) livescens (PrILiPPI) in that the shell is
more globose, and also flatly channelled along the sutures.

Measurement.—Height, 27-6 mm ; diameter, 16-3 mm.

Occurrence.—Atohara and Arayasiki, Hunasima-mura, Ibaraki-ken.

Okine, Nagai-mati, Kanagawa-ken (Suzuki).

1) Euthria fuscolabiaia Syirh, Ann. Mag., (1875), p. 422.

2) FEuthria hokkaidonis Prisery, Proc. Acad. Nat. Sci. Philadelphia, 53, p. 389,
PL 19, fig. 17.

3) Searlesia japonica Yoroyama, Foss. Shells Sado, (1926) p. 269, PI. 32, fig. 22.
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Living.—Central and Western Japan; Philippines; Sunda Strait
(YOrOYAMA).

Explanation of Plate I.

Figs. 1, 2. Mysella paula (A. ADAMS), 53% 26 mm.
Figs. 3, 4. Mactra (Mactrinula) dolabrate REEVE 382 x 267 mm.
Figs. 5, 6. Searlesia simosensis n. sp., 24'3%16'3 mm.

Fig. 7. Searlesia fuscolabiata (SmrrH), living shell from Rikuzen kept in
the Tokyo Science Museum (Mr. Hirase’s collection). 29 11'5 mm.
Fig. 8. Nassarius (Niotha) gemmulatus (LAMARCK), 276X 16'3 mm.

1. B 5 PERTREFE O —, ZOIKIEThY) (L)
KK A [ AR R

FEHICERR L 22 R o Mysella paula (A. ADaMs) (1 #5A%, 15 IFRIESEA Ik 2T
TENE L BT HEE o BT 2, b ok B Y, Nassarius gemmulatus (LAMARCK) (ZiiliZs)1]

L&zﬁﬂ-mkﬂif&#b ARB L T R TIRE IR T B2, ko =fF Mactra dolabrata
REEVE 74 U% Searlesia simosensis n. sp. (K72 AU G 2 WHF» 5 M b TH a2
%o

Searlesia simoseusis 1% S. fuscolabiata (Syrra) 1ZI~<TIFHIH T Y ERLTF, 20
EMeo S. hoklaidonis (PILSBRY) IZ{) T 2 B} %FoBEICE ¢ 72 {, BEEE Ky,
S. japonica YorovyAaMA (IAFE & V2384 T, i@ MEH A —FHETH 2,

S. sitmosensis % fo o ZHHITI L AR T, 452 N. gemmulatus (LAMARCK)
DHGAIREE (2L Lo b @ Tid 7S, BBl oW oba Tt Thd s,




How Bk Rk R 815 PL T.C55 1 RO

9 70
Figs. 1,2 Mysella paula (A.Apans). Figs. 34. Mactra (Mactrinula) dolabrata
ReEvE. Figs. 5, 6 Searlesia simosensis. O1NoMIRKADO n. sp. Fig. 7 Searlesia

Sfuscolabiata (SyiTH). Fig. 8  Nassarius (Niotha) gemmulains (LLAMARCK).
Figs. 9, 10. Serripes notabilis SOWERBY.



Figs.

1,2. Serripes laperousii (Deshayes). Figs. 3-6. Serripes yolkoyamai Orura n. sp.
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2. Serripes in Japan

By

Yanosuke OTUKA

There are 7 species of Serripesin Japan. Serripes groenlandicus
(BruGurkre), the genotype of Serripes Brck 1814, was reported by
Scurexck from Hakodate, northern Japan. Since then two other
species of Serripes have bzen reported from northern Japan and
Japan Sea, namely, Serripes laperousit (Drsaayes) and Serripes
notabilis SOWERBY.

These three species are now living in the seas near Japan.
Prof. M. Yoroyvama, who has contributed much to our knowledge
of Japanese paloeoconchology, describad four fossil Serripes from
the Japanese Neogene. These species were originally describasd
under the generic names “ Cardium ” and “ Mactra.” T. Kuropa
described a Serripes from the Middle Neogene of Sinano.

Recently T. Sucar found a Serripes in the Miocene formation
of Hukusima prefecture, Japan. This species is new.

The following is a list of these species of Serripes in Japan,
together with their descriptions.

Genus Serripes Beck in Gourp, Invert. Mass. 1841.
1841 Serripes (BEck MS.) Gourp, Invert. Mass., p. 93.

“Valve smooth mesially, radially striate towards the ends; cardinal
teeth obsolete; pallial line truncate behind; foot geniculate, compressed,
serrate on the edge below (Darnz, 1900).”

1. Serripes groenlandicus (BRUGUIERE)

(1789 Cardium groenlandicum, CHEMNITZ, BRUGUIERE, Encyl. Meth. Vers., 1, pt. 1,
p. 222) ‘

(1792 Cardium groenlandicim, GMELIN in LiNNAEUs, Syst. Nat.,, 13, p 3252.)

{1841 Serripes grinlandicus, BECK, in Gourp, Invert. Mass., p. 93.)

1924  Serripes groenlandicus, OLproYD, Stanford Univ. Publ. Geol. Sci. 1, 1, p. 145,
Pl 8, fig. 3.

1929 Cardiwm groenlandicum, YorovAmA, Jour. Fac. Sci, Imp. Univ Tokyo, (ii),
2, 9, p. 390, pl. 73, fig. 3.
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1931  Serripes gromlandicus (BrRUGUIERE), GRANT and GaLe, San Diego Soc. Nat.
Hist. Mem. 1, p. 314.
1933  Serripes groenlandicus, NomUkaA, Jap. Journ. Geol Geogr. 11, 112, p. 6.

Geol. age.—Miocene?-Recent.
Geogr. distr—Arctic Sea; Quebeck, Alaska; Hakodate, Japan,

2. Serripes laperousii (Desnayrs)
PL I, fig. 1.

(1839 Cardivm lapercusii DESHAYES, Rev. Zool. Sce., Cuvierienne, p. 360.)
1921  Serripes layerousii, DALL, Trans. Wagner Free Inst. Sci,, 3 pp. 1112, 1113.
1900 Serripes lapercusii, DALL, U. S. National Mus. Bull. 112, p. 40.: '
1931  Serripes laperousii, Graxt, and G’ALE,VBIOID. San Diego Soc. Nat. Hist. 1, p:

314. '

Geol. age.—Pleistocene-Recent.

Geogr. distr.—Bering Strait to Hokkaido, Japan; Sitka, Alaska.

3. Serripes notabilis Sowrrpy
PL 1, figs. 9, 10.

1915  Serripes notabilis SowerBY, Ann. Mag. Nat. Hist. 8, 16, p. 169, PL 10, fig. 9

1928 Mactra makiyamai YorovAmA, Jour. Fac. Sci. Imp Um\ Tokyo, (ii), 2, pt.
7, p. 360, Pl. 49, fig. 3.

1934 KSerripes motabilis, Hirase, Collection Japanese Shells, Pl. 31, fig. 1.

The fossil species of Yoxovama may be identical with Serripes
notabilis SowerBy. The latter species, however, has a more elongate
shell and roundly arcuate ventral margin and distinet radiating ribs on
the middle part of the shell surface.

Geol. age.—Lower Pliocene-Recent.

Geogr. distr.—Higasiyama, Niigata prefecture; Japan sea.

4. Serripes pauperculis (YOKOYAMA)

1928 Cardivm paugerculus YoroyAMA, Jap. Journ. Geol. Geogr., 2, p. 6. PL 1, fig:
2.
1931  Serripes pauperculus, Kuronpa in Homya’s Geolegy of Central Shinano, pt.
2, p. 55 (in Japanese).
This fossil species has a more acute apex and a more angulated
postero-ventral margin than Serripes notabilis Sowerby. '
Geol. age.—DMiddle Neogene (or Upper Miocene).
Geogr. distr.—Simane prefecture.

5. Serripes fujinensis (Yoxoyama)
1923  Cardium fujinensis Yorovama, Jap. Journ. Geol. Gecgr., 2, p. 6, Pl. 2, fig. 2.
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1931 Serripes fujinensis, Kuropa in Hommua's G :ology of Central Sinano, pt. 2,
p- 55 (in Japanese).
This fossil species has a more inequilateral and more eonvex shell
than that of Serripes groenlindicus (BRUGUIBRE). Serripes laperousii
(DesuAYES) has a large shell with straight postero-dorsal margin.

Geol. age.—Miocene of Simane prefecture.
Geogr. distr.—Simane prefecture.

6. Serripes yokoyamai Orura n. sp.
Pl II, figs. 3, 435, 6.

One left valve and some incomplete specimens were examined. The
shell is large, convex, roundly trigonal, inequilateral, rounded in front,
and vertically truncated behind, with broadly rounded ventral margin.
The surface of the shell where its material is preserved shows numerous
blunt radiating ribs, distinet in the anterior part, but indistiet in the
middle, and probably also in the posterior part. The beak is rather swol-
len, pointed and curved foreward, striated in the middle part of the dorsal
margin.

No 1. Ieight 70 mm, length 77mm, depth 23 mm.

No. 2. Height 64mm, length 71mm, depth 18-5 mm.

Type locality: Miocene formation, Hagino, Yamanogo-mura, Yama-
gori, Hukusima prefecture. In light gray tuffaceous sand.

Holotype (No. 2531) and Cotype (No. 2532) are stored in the Earthq.
Res. Inst. Imp. Univ. Tokyo.

Although this species is closely allied to Serripes notabilis
SowEerBy, the umbone of the former is situated at about the middle
part of the dorsal margin, while the latter has a more inequilateral
shell, the umbo of the latter species being situated nearly in the
anterior third of the shell length.

Phylogenically, Serripes yokoyamai Oruka may bz closely con-
nected with Serripes notabilis SOWERBY.

7. Serripes sp.
1931  Serripes sp. Kuropa in Hoymva’s Geology of Central Sinano, pt. 2, pp. 54, 55,
Pl 5, fig. 31 (in Japanese).

Geol. age—Middle Neogene (Lower Pliocene ?)
Geogr. distr.—Nagano prefecture.

—( 7 —
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Explanation of Plate.

PL I, figs. 9, 10. Serripes nctabilis SowErsy (Living ; Japan Sea) (No. 394).

PL II, figs. 1, 2. Serripes laperousii (DEsmAYEs) (Living ; Is. Attu, Aleutian)
(No. 1663).

Pl II, figs. 3, 4. Serripes yokoyamai OrurA (Holotype) (No. 2531).

Pl II, figs. 5, 6. Serripes yokoyamai Orura (Cotype). (No. 2532).

2. B A #E Serripes ()
KIZE WMz

HAFE Serripes BT 7T fHMbATH2, D ‘
(1) Serripes groenlandicus (BRUGUIERE) (JLifEsE, Jbfids, Z=<v 2)
(2) Serripes laperousii (DESHAYES) (ALFBH A, ~<— v ¥ 77 ¥ghk, 7 7 = )
(3) Serripes motabilis SOWERBY ([ ANHEHLA:, P8 MAGEIHE)
(4)  Serripes pauperculus (YORoYAMA) (K5 HLULG i)
(5) Serripes fujinensis (YOROYAMA) (E5HLEZrhEikr)
(6) Serripes yoloyamai OTuxa (i WA PR
(7) Serripes sp. of Kuropa (fEihE4E=3)

LigoR (1), (2, B) ITAMT, M AL LTIHE LR TDH 3, (4), (5, (6)T)
BAE=HO LA E LTORM B TH D, (6) LFHET, (7) 13 2 Al HIARTE 3,
(4), (5), iEBsiitoiifics s 2 0T, X bt Cardium B2 Mactra 5 & LTk
ELRTH2, (7) FREERICO L1 0T, Fo RS 5, (6) (5OEEAE
TR 2SR B IR EEER L 2 SRR IS BE 3 2 IR B R A GEFE SR L TR LT 3
REOEROBGIEEETE L) hEBEE A2 0T, ZEHH2 Rz 3, 2 of
HEIRoPELOTH 2,

Serripes yokoyamai Otura (FfE) (P 11, figs. 3,4, 5, 6) Bt —ZAa% K & Wi o
AEERBR ETH D, :

BakE G2y, BE=MBe 2L, RSN, whmEl C, Sgimaitcikohchs, B
BAZpE (B LT D 2, RoENIL, BEPHREINTHS L2 51, £ o flicid
W 24 L2 GO ET oS TEYITH 2 25, pIEEIT BB TE RTS8 0 7R
A 2 12 5 i~ o TRl L, ik PBIcf L TH 2, 45 1 fiA% T 70mm, £
X 77mm, JEX (—3%H) 28mm, 40 —FuA< x 64mm, X 71l mm, JZ X (—3% ) 18:5mm.

Serripes yokoyamat OTURA (X Serripes nctabilis Sowerey (Pl I, figs. 9, 10.) & %
D YIRS THAML I 2 2%, Wik oMRTULITHIBo hILcfid 2 oI, HBE O L ol 55 ISR
L, B#%» 3 5o 1HikicsHs,
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3. A Pleistocene Flora of Japan as an
Indicator of Climatic Condition

By
Seind ENDO

(Contribution from the Institute «f Geology and Pa’aeontology,
Tohoku Imperial University; Sendai)

Siobara is one of the famous hot spring and summer resorts
in Japan, lying a little north of Nikko and within easy reach of
the Nisi-Nasuno station on the Tdéhoku main railway line. It is
visited every summer and autumn by several thousands of tourists.
It lies at nearly lat. N. 37°.

The geology of the district was early studied by Mr. N. KANEHARA
and lately by Professor H. Yasr"”, and then by Messers R.
Tavama and I Nixo more in detail. It is a depression in the
northern part of the Simotuke mountainland; it subsided late in
the Tertiary and was subsequently filled with volcanic materials
from two volcanoes, Siobara (older) Takahara-yama, (younger) rising
within the depression.

A lake was there once brought to existence between thc high

wall at the north and the earliest ejecta from the Siobara volcano
~from south; in a certain horizon of fine lacustrine deposits mostly
of wvoleanic origin myriads of plant leaves were buried. These
fossil leaves are in excellent preservation, and now dug out and
sold by a ground owner to the visitors of the spas. They are well
known under the name Konoha-isi, “Konoha’ meaning plant leaves
and “Isi” stone. Only a few of them were examimed by Prof. E.
G. Narmorst? of Sweden half a century ago but no further palaco-

1) Yasg, H. “Siobara volecano and its relation to geological structure.” Proc.
Japan. Assoc. Adv. Sei. 4. (1928), pp. 302-317, (in Japanese).

2) Narmorsr, A. G.: Zur fossilen Flora Japans. Pal. Abhandl., heraus. von
Dames und KAavser, 4, (1888), pp. 225-229, Pls. 25, 26.
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botanical has ever been made. -

The geological history of the district almost begins with the
deposition of liparitic green tuff formation called Hukuwata group
by Nimwo” upon an eroded surface of younger Palaeozoic rocks,
sandstone, shale, quartzite, chert and Fusulina-limestone; the
Hukuwata group is at least partly marine in origin, intercalating
several layers with marine shells, and is succeeded upwards by
Kanomata-gawa group consisting of sandstone and tuff, with a rich
shallow sea molluscan fauna” of which the most common forms
are Cardium shiotarense Yorovama and Pecten kaneharai Yoxo-
YAMA. Subsequent marine regression built a series, the Sekiya
group, of conglomerate, shale and pisolitic tuff, with interbedded
lignite seams and bearing fossil plants such as Sequoia semper-
virens ENDL. fossilis Endo,  Acer Nordenskiold: Nathorst and
Diervilla sp.”, ete. After a crustal deformation of these three
Tertiary formations as shown by a number of folds and faults, the
land as in other regions of Japanese Islands received planation
or extensive abrasion, which gave rise to an even land surface taken
by Prof. YaBe as marking the boundary plane between Tertiary
and Pleistocene deposits. The next event in the Siobara district is
the formiation of depression within which the two volcanoes of
Siobara and Takahara-yama were built and gave rise to the fossil
lake stated afore and to a series of the lacustrine sediments called
the Siobara group. Several terraces within the Siobara district
and along the eastern border of the Simotuke mountainland as
well as those of the Kwant6 basin are indicators of general uplift
of the whole land in the subsequent time; perhaps very early in
this stage the lake had its water drained by the present Hoki-gawa
and was finally brought to extinction.

The lacustrine deposits of the fossil lake are especially thin-
layers where the fossil leaves are buried, and the featuve of their
preservation is such to lead us to infer their derivation from places
near and not remote from the lake. The deposits are partly dia-
tomaceous. ‘

3) Nuwo, H. “ Geology of Siobara district”, Graduate thesis of the Institute of
Geology and Palaeontology, Tohoku Imperial University, (1930) MS. (in Japanese.)

4) Yorovama, M. “Tertiary mollusca from Shiobara in Shimotsuke.” Jour.
Fac. Sci. Imp. Univ. Tokyd, [ii], 11, 1, 4 (1926), pp. 127-13%, Pls. 16—20.

5) Yasg, H: Op cit., (1928), p. 306.

—( 10 )-—
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The present contribution was based on several hundred speci-
mens of the fossil plants from the Siobara group, untirely sampled
by Prof. Yase and also by me during a long period of years; the
type specimens are all stored in the Institute of Geology and
Palacontology, Téhoku Imperial University, Sendai.

The Siobara Flora

So large a proportion of these fossil plants from the Siobara
planﬁ bads belong to genera and species previously unrecorded in
palacontological literature, that it makes comparison with any
fossil flora almost impossible or at least worthless. In consequence
materials for comparison were always sought after in herbaria of
living plants, and in the course of my present study, it was found
necessary to make rich collections of living tree leaves from vari-
ous parts of Japan, since in certain cases the herbaria for botanists
proved insufficient for the present purpose. The collecting and
examining of the fossil materials and living ones for comparison
took me about ten years, as the progress of my work was much
hindered by my professional business as a teacher; during this
long period living plants were collected by myself from various
inrts of Honsy(, Sikoku, Hokkaidd, Saghalin (Japanese as well as
Russian), Korea, China, and also in certain limited parts of North
America. :

The sound basis for distinguishing plant species on folial
character only was sometimes qﬁestionod by botanists; but, my
balief is different and T am now almost fully confident of the
bolief. Indeed, there are simple and small leaves of different plants
having similar aspect as the leaves of many shrubs and herbs are;
but in the leaves of dicotyledonous trees, either palmately lobad
or boaring complex duplicate-serration, spacies can be definitely
diseriminated almost without any danger. '

As already stated, Narmorsr” describad in 1888, 15 species of
plants from the Siobara plant bads which he then assigned to the
younger Pliocene, saying “Sollte es sich aber herausstellen, dass
die Mogi-Flora Altpliocin ist, so diirften wohl die pflanzenfithrenden
Ablagerungen von Siobara, Yokohama und wohl auch von Sado
jangpliociinen Alters sein.” Our consideration on the geological

6) Naraorsr, A. G. (1888), Op. cit. p. 49.
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age of the fossil flora will be given in the next chapter.
Species then described by Narmorsr are as follows :

1. Thuites sp. 9. Fagus japonica MAXIM.

2. Betula alba L. 10. Cercidiphyllum japonicum S. et Z.
3. Betula sublenia NATHORST 11.  Aectinidiophyllum sp.

4. Alnus sp. 12. Tilia sp. (cfr. 7. cordata MiLL.)

5. Carpinus subcordata NATHORST 13. Cfr. Acer Nordenskioldi NATHORST
6. Quercus crispula BL. 14. Acer? sp.

7. Quercus sp. 15.  Myriophyllum sp.

8. Fagus sylvatica L. var. asiatica Dc.

Some of the specific identification by NarHORsT are question-
able. Tor instance, his Actinidiophyllum is quite similar to our
Stewartia pseudocamellic Maxiv., and Thuites sp. may possibly be
our Thuja japonica Maxim., while Fagus sylvatica var. asiatica is
synonymous with our F. crenate Br. Betula sublente is another
doubtful species; his material figured is too incomplete and too
fragmental for erecting a new species. Betula alba is closely allied
to B. japonica SIEB. ,

The present material is considerably richer, and the species
distinguished of it are listed below (Table 1); most of them are
trees now common in mountainlands of Honsy( and in Hokkaid6

Table 1.

Components of the Siobara Flora with the Geographical
Distribution of Its Existing Speecies.

(The figures of the first column indicate climatic forest zones” of Japan ;
namely,
1 —Species growing in the frigid forest zone only.
1* —Species growing in the frigid and cold temperate forest zones.
1**—Species growing in the frigid, cold temperate and warm temperate
forest zones.
2 —Species growing in the cold temperate forest zone only.
2% —Species growing in the cold temperate and warm temperate forest

zones.
@ e ¢ %
2 bR i
o b =z ] © dac S g0
22 5 £ = £35 -2 Ef e
®E o 1 | 87 8" g = s 5 8
g8 = B8 =2 B £ = =z .z 4 Z
=2 ' £ =z = = s 8 = B
2% 5 3 ©° ¢ E 2 = % wm 3
S} 2 M H & © = n M & H
Aspidium sp. B -0 S LA TR
Davallia bullata WALL. - i ohl o - T
Dryopteris miqueliana C. CHR. - - 4+ + + + + = = =

Dryopteris sp. R

7) Hoxpa, S.: The forest zones of Japan (1912), (in Japanese).
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Woodsia polystichoides EAT.

Woodsia manchuriensis Hoox.

Tazxus cuspidata S. et Z.?

Picea sp.?

Pinus pumila REGEL?

Thuja japonica MAXIM.

Sasa borealis MARINO et SHIBATA?

Saliz sp. _

Juglans Sieboldiana MAXIM.

Juglans sp.

Pterocarya sp.

Alnus incana. WiLLD. var. sibirica
SPACH.

Alnus firma S. et Z. var. Sieboldiana
WINELE ’

Ainus Mazimowiczii CALL.

Alnus pendula, MATSUM.

Betula corylifolia. REGEL. et MAxXmM.?

Betula Ermanii CrAM.

Betula japonica SIEB.

Betula Mazimowicziana REGEL.

Betula Schmidtii REGEL.

Betula ulmifolic. S. et Z.

Betula sp.

Carpinus cordata BL.

Carpinus carpinoides MARINO.

Carpinus subcordata NATHORST.

Castanea crenata S. et Z.

Fagus crenata BL.

Fagus japonica MAXIM.

Quercus crispula BL.

Quercus acutissima CARR.

Celtis Bungeana BL. var. jessoensis
Mivaee et Kupo

Ulmus japonica SARG.

Cercidiphyllum japonicum S. et Z.

Clematis apiifolia Dc.

S. Expo..

forest zones

Climatic

1*

1>}:

Ranunculus acris var. japonica MAXIM,

Ranunculus aquatilis L ?
Magnolia obovata THUNB.
Magnolia sp.

Hydrangea hirta S. et Z.
Hydrangea paniculata SIEB.

2#:
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Schizophragma hydrangeoides-S. et Z.

Hamamelis japonica S. et Z.

Amelanchier asiatica ENDL.

Crataegus sp..

Malus Zumi MATSUM.

Micromeles alnifolia KOEHNE

Micromeles japonica KOEHNE

Prunus Maximowiczii RUPR.

Prunus sp.

Sorbus gracilis C. Koca

Sorbus japonica KOEHANE

Sorbus rufo-ferruginea Koipz. -

Sorbus sp.

Robinia ? sp.

Phellodendron amurense RUPR.?

Ilex geniculata MAXIM.

Acer carpinifolium S. et Z.

Acer erataegifolivm S. et Z.

Acer diabolicum BL.

Acer eupalmatum (Gr. v. Scaw.) Koipz.

Acer euseptenlobum (Gr. V. SCEW.)
Komz.

Acer japonicum THUNB.

Acer micranthum S. et Z.

Acer Miyabei MAXIM.

Acer Nordenskioldi NATHORST ?

Acer nikoense MAXIM.?

Acer pictum THUNB.

Acer rufinerve S. et Z.

Acer Sieboldianum Miq.

Acer Tschonoskii MAXIM

Acer ? sp.

Meliosma myriantha S. et Z.

Berchemia racemosa S. et Z.

Rhamnus sp.

Vitis flexuosa THUNB.

Tilia distans NATHORST?

Tilla Miyabet JACK.

Tilia japonica SIMK.

Tilia sp.

Actinidia polygama PLANCH

Stewartia pseudo-Camellic. MAXIM

Myriophyllum spicatum L.?

—

forest zones

Climatic

*

Lo O

.1*

1*
1*

1*

1*

|5V
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*

—

1**

1*
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2 £E 2B

] g o 2 € A g 5 =] §
S8 2 E % g H BE O
B2 2§ 2% £ 2 3
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v % S} 25 B Ha&a © w w
Araliphyllum Naumanni NATHORST? T
Hedera ? sp. T
Cynozylon japonica NAKAI 7S I R R SR TR
Cornus controversa HEMSL. 2 - — 4+ + + + +
Clethra barvinervis S. et. Z. 2 - — 4+ 4+ 4+ + +

Rhododendron degronianum CARRIERE

f. spontaneum NARAI i AR IS QU PR A s g
Rhododendron dilatatum MiQ. F = = AE 4 E e
Rhododendron globrius NARAI - — = e A e
Rhododendron sp. md e e e A =w s
Rhododendron sp. —_— e e e, e
Meisteria campanulate NARAL 2 - - 4+ 4+ + + +
Tripetaleia bracteata MAXIM. A = — f A =
Tripetaleia paniculata S. et Z. 2 - - 4+ 4+ + + =
Xolisma elliptica NARAL - — = 4 4 4
Palura paniculaia NAKAT 2 — — 4+ 4+ + 4+ o+
Styrax obassia S. et Z. 2 - - 4+ 4+ + + +
Iraxinus longicuspis S. et Z. 2 = = 4 o o —
Viburnum furcatum Bur. g R S T P
Viburnum urceolatum S. et Z. 2 - — — + 4+ + +
Viburnum Wrightii Miq. - - 4+ + .+ + +

Phyliites sp. (1) cfr. Kalopanaz ricinifolivm Miq.
Phyllites sp. (2) cfr. Betula nikoensis Koipz.

Phyilites sp. (3) cir. Trochodendron aralioides S. et Z.
Phyllites sp. (4)

Phyllites sp. (5)

Phyllites sp. (6)

Phyllites sp. (7)

Phyllites sp. (8)

Phyllites sp. (9)

Table 2.

Components of Siobara Flora, Classified.
LEmbryophyta, Asiphonogama.
Pteridophyta :
Filicales ; Polypodiaceae, 6%
Embryophyta, Siphonogama.
Gymnospermae :
Coniferales ; Taxaceae, 1. Pinaceae, 2. Cupressaceae, 1.
Angiospermae:
Monocotyledonae ; Glumiflorae ; Gramineae, 1.

*  Number of species.
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Dicotyledonae ;

Lalicales : Salicaceae, 1.

Juglandales :  Juglandaceae, 3.

Fagales : Betulaceae, 4. LIajuce.e, 5.

Ulticales : Ulmaceae, 2. ‘

Ranales : Cercidiphyllaceae, 1.  Ranunculaccae, 3.
Magnoliaceae, 2.

Rosales : Sazifragaceae, 3. Hamamelidaceae, 1.
Rosaceae, 11. Leguminoceae, 1.

Geraniales : Rutaceae, 1.

Spindales : Aquifoliaceae, 1. Aceracea, 15.
Sabiacene, 1.

Rhamnales : Rhamnaceae, 2. Vitaceae, 1.

Malvales - Tiliaceae, 4.

Payrietales : Dilleniaceac, 1. Theaceae, 1.

Myrtiflorae:  Halorrhag aceae, 1.

Umbelliflorae :  Araliaceae, 2. . Cornaccae, 2.

FEricales : Clethraceae, 1. Ericaceae, 9.

Erenales : Symplocaceae, 1. Styracaceae, 1.

Contortae : Oleaceae, 1.

Rubiales : Caprifoliaceae, 3.

Besides 9 species of unknown order, family and genus.

As shown in the foregoing list (Table 2), this flora consists of
115 species in 58 genera, 35 families and 20 orders, aside 9 of
unknown nature.

Most of them belong to deciduous trees of Dicotyledonae, con-
tferales being somewhat and Monocotyledonae extremely rare! Of
Monocotyledonae we have only one or two doubtful materials.

- Filicales is rather common and all examined by me belong
to the single family, Polypodiaceae. Waterplants are not commonly
preserved without Myriophyllum and Diatoms.

In general composition, we have here a cold temperate meso-
phytic flora.

Geological Age of the Siobara Flora.

‘Whereas a Pliocene flora usually consists of (a) species still
living in the vicinity, (b) extinct species, in a considerable per-
centage, and (c) conformable species in remote regions, the Siobara
flora has no conformable species in remote regions such as Sequoia,
Taxodiwm, Glyptosirobus, Juglans, Liquidambar, Liriodendron and
Fagus ferruginea Arr., etc., which were common and widely dis-
tributed plants during the Tertiary time over Asia (including Japan)

—( 16 )—
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and Europe, and left their remains abundantly in certain Tertiary
plant beds of Eurasia.® One explanation of the cause of the total
extinction of these cosmopolitan species from the extensive area is
surely that it is due to certain climatic influence of: the encroaching
Pleistocene ice age.

More than 90 percent of the species distinguished from the
Siobara flora belong to the trees now living in Japan and most
of them are those common in the present temperate and frigid
forest zones of northern Honsyt aud Hokkaidd.: Above all, Ace-
raceae” and Betulaceae give to the flora most characteristic ele-
‘ments, which are rich in number both of species and individuals,
and most of the remains of Betulaceae belong to the trees now
existing in the frigid forest zone of northern Japan.

There are about 150 species recorded from the world of fossil
Acer including some of doubtful nature; the oldest remains are
from the Upper Cretaceous of western Greenland"” and North
America'™, where they are extremely scanty in the number of
species. Iirst in the Lower Miocene time, Acer acquired predo-
minance and is richly represented in Pliocene and Pleistocene
floras. Some of the fossil and living species possess palmately

8) Bouray, M. A.: “ Flore Pliocéne du Mont-Dore,” (1892). Expd. S.: ‘Cenozoic
fossil plants,” (1931)(in Japanese). Expd, S: “ A Neogene species of Sequoia from
Japan.” Bot. Gazette 94 8. (1933). Expbd, S.: “Supplement to the Cenozoic fossil
plants ” (1933), (in Japanese). Expd S.: “The butternut (Juglans cinerea L.) from
the Upper Pliocene of Japan.” Japan. Jour. Geogr. 11 8-4. (1934). Expd. S.: “ Dis-
covery of Liriodendron leaves from the Neogene of Japan.” Proc. Imp. Acad. 10 9.
(1934). Expd, S. and Morita, H.: “Notes on the genera Comptoniphyllum and
Liquidambar.””  Sci. Rep. Tohokw Imp. Univ, Sendai, (2) (Geology) 15 2. (1932).
Froriy, R.: “Zur Kenntnis der Jungtertiiren Pflanzenwelt Japans.” Kgl. Svenska
Vet. Akad. Handl., 61 1, (1920). MassALONGO, A. E. and ScARABELLI, G.: “Studii
sulla Flora Fossile F. Geologia Stratigrafica del Senigalliese,” (1858). NATHORST,
A. G.: ‘Contribution 4 la flora fossile du Japon.” Kyi. Svenska Vet. Ahad. Handl.,
20, 2, (1883). REm, C. and Rem, E.: *“The Pliocene Floras of the Dutch-Prussian
border” Mitteil. Bohr. Niederlander. 6, (1915). Saprra, G. DE, et MARION, A. F.:
“Recherches sur les Vézitaux Fossiles de Meximieux,” (1876). STrAUS, A.:
“ Dikotyle Pflanzenreste aus dem Oberplioziin von Willershausen (Kreis Osterode,
Harz) 1.7 Jahrb. Preuss. Geol. Landesanst., Berlin, 51 I, (1930).

.~ 9) Expd, 8.: “Some Jupanese Cenozoic plants, I. On the fossil Acer from the
Siobara Pleistocene plant beds.” Japan. Jour. Geol. Geogr. 11 3-4, (1934).

10) HEer, O: “Flora Foss. Arct.” 7, (1883), pp. 38-39, PL 65, figs. 1-3.

11) Berry, E. W.:: “The Flora of the Ripley Formatlon,” U. S. Geol. Surv. Prof.
P. 136, (1925), pp. 66-67, Pl 18, fig. 2.



A Pleistocene Flora of Japan as an Indicator of Climatic Condition 667

lobed leaves and the number of lobes increases with advancmg
geological ages (Table 3).

According to Sixyorr Table 3.
and Bamey™, leaves of = ———— —_—

the primitive angiosperm Geological age. Wysaber jof. Iohes
were palmate and three Upper Cretaceous’ 3

lobed. This may be true; Bogene 3to5 ;

but on the other hand, Oligocene ‘ 3 to 5 (rarely 7?)
the first leaves of living Miocene " 3t07
angiosperm seedlings and Pleiocene ' 3 to 7 (rarely 9)
abnormal leaves of vigo- Pleistocene "8 to 11

rous young - shoots or Recent 8 to 13 (rarely 15)

young trees, which some-
times exhibit most primitive features, are simple. Lupsock says™

“The great majority of cotyledons are entire, but some are more or
less lobed, and the first leaves are generally simple, or at any rate simpler
than those which follow. In species with trifoliate leaves, the first leaf
is generally simple. When the mature leaves are pinnate (compound), the
first ones are generally trifoliate; and when the final leaves are bipinnate,
the first ones are generally pinnate. In most cases, therefore, the first
leaves are simpler than those which follow.”

The question whether the leaves of the earliest species of Acer
was simple or lobed is out of the scope of the present study, but
it is at least certain that later the lobation of leaves increased
with advancing geological ages and we see at present such multi-
lobed palmate leaves as possessed by Acer japonicum, A. siebol-
dianum, A. shirasawanum and A. circinatum. IFurthermore, pal-
mate leaves, according to Sixyvorr and Barey'™, are remarkably
absent among tropical plants, while those are common among the
plants growing under a temperate mesophytic environment.

‘While the lobed leaves of Acer pictum and some other species
have entire margin, those of a great many species of the Pleistocene
and the present northern frigid zone are margined by fine and

12) Sixyor, E. W. and' Bamry, J. W. ¢ Foliar evidence as to the ancestry -
and early climatic environment of the angiosperms.” Amer. Jour. Bot. 2, (1915),
pp. 15-16.

13) LusBoCK, J. A contrxbumon to our knowledge of seedlmga 1, (1892), pp.
20-21, 25, 40, 74-75.

14) Siwyor, E. W., and BaiLey, J. W.: Op. cit., (1915), p. 15.
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relatively regularly duplicate-serrations. More in general, leaves
with a duplicately-serrated margin are almost absent in woody
plants of the present tropical and subtropical regions. Consequently
the commonness of the Acer leaves, multilobed palmate and du-
plicately serrated along the margin, in a flora can safely be taken
as a sign indicating a cold climatic condition under which it had
grown.

Now, Acer japonicum and A. Sieboldianum'™ ete. of the Sio-
bara flora both in possessing leaves, 9-11 lobed palmate and in
being duplicately serrated along the margin, are suggestive of the
Pleistocene age of the flora.

The Mogi and Amakusa floras well known by the studies of
Narrorsr and Frorm' have several exotic species as Fagus fer-
ruginee, Tavodium distichum?, Liquidambar formosana, L. euro-
paeum, Rhus griflithii, Ostrya virginiene and Celtis cfr. occiden-
talis L., which do no more exist in the present Japanese Islands;
these two floras are younger Pliocene according to NarHOrsT and
Frorix and the Siobara flora, they believe, is decidedly younger.
The Pleistocene age of the Siobara plant beds was also maintained
by H. Yase™ from stratigraphical standpoint and on careful
study of terraces, both of this district and the Kwanto basin, where
marine Pleistocene deposits are well developed.

All the facts mentioned above point to the one and the same
conclusion that the Siobara flora is Pleistocene in age. It seems
to me, the Pleistocene and Pleiocene floras of Japan can be well
defined by their floral characters, peculiar to their own and sharply
discriminable one another.

Climatic Condition.

Fossil flora is undoubtedly most- useful as the indicator of
past climate. REm says™:

“ Mammals, or any warm-blooded animals, are unsafe guides: for they

15) Expd, 8.: “Some Japanese Cenozoic plants. I. On the fossil Acer from the
Siobara Pleistocene plant beds.” Op. cit. (1934), pp. 241-243.

16) NarHORST, A. G.: “Contributions 4 la Flore Fossile du Japon.” Kgl. Svenska
Vet. Akad. Handl., 20, 2. (1883). FroriN, R.: “Zur Kenntnis der Jungtertifiren
Pflanzenwelt Japons.” Ditto, 21, 1, (1920).

17) YaBg, H.: Op. cit., (1928), p. 317.

18) Remw, C. and REm. E.: Op. cit., (1915), pp. 1-2.
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have great power of resistiny and adapting themselves to elimatic changes.
Closely allied species may inhabit arctic and tropical regions, and we can-
not learn from any living mammal under what conditions an extinet ally
may have lived. The elephant and the rhinoceros are now tropical; ex-
tinet elephants and rhinoceroses, clothed with thick fur, are found frozen
up in the soil of Siberia, and were evidently adapted to an aretic climate.

The land and fresh water mollusea have proved less use than was ex-
pected. The coleoptera probably would be a very valuable group for this
study, were their fossil remains less fragmentary and less difficult to col-
leet and preserve. There remain the flowering plants and eryptogams,
both of which are extremely useful.”

The plants represented in the fossil flora now we concern are
trees common ‘in the temperate and frigid zones of the present
Japan. The flora of Mt. Hakkédda in the most northerly part of
Honsytt has lately been studied by Mr. Y. Horikawa®, and a
zone of deciduous trees closely allied to those of the Siobara flora
is met with at a height at about 900m. above the sea level. On
the slope of the famous Mt. Huzi (Fuji) in central Japan, the flora
of which is well known to us by the excellent work of the late Pro-
fessor B. HavaTa®™, we find at about 1500m. a similar community
of trees in most luxuriant growth. A few elements of the Siobara
fossil flora are confined in their present distribution to the frigid
forest zone, and there is none which now live only within warm
temperate zone. Living trees of the dominant species of the flora,
for instance, those belonging to the families Betulaceae, Fagaceaea
and Rosaceae, are the most common plants of the lowland of
central Hokkaidd which is nearly on the boundary between the
temperate and frigid forest zones. At the present time, the mean
annual temperature of the city of Utunomiya siting on the plain
nearest to Siobara differs in about 5-5° C. from that of the city
of Sapporo in central Hokkaido.

In the first coloumn on the annexed table (Table 4) are
given the names of the dominant species of the Siobara fossil flora
and in the second the altitude at which the living trees of these
species enjoy their most luxuriant growth in the mountainlands

19) HorigawA, Y.: “The vegetation of Mt. Hakkoda,” Sci. Rep. Tohoku Imp.
Univ. (4) (Biology), 5 3, (1930), pp. 555-573, Pls. 17-20.

20) Havara, B.: “The vegetation of Mt. Fuji.” (1911), p. 29, table 23; p. 34,
table 29 ; Map. .
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of central Japan®™.

.Table 4.
Acer carpinifolium S. €6 Z. vivieivii i iiviiieniiie e a2 900, ... 1500
Acer eupalmatum FKOIDUMI “vuscoenedons s ceceeschbosseonessbaness 1500+
Acer rufinerve S. et Z. ov.oiiiiann Vit B 5 5% s mnsmmes s e v s o 0001600
Acer japonicum THUNB.......... B oo T RO b SO b E T RO 900. . ..1600
Acer diabolicum BL. ...oeviiniiiiiiiiiiiiiias s aeieis S B 4 E S 1500+
Acer pictum THUNB. 2 s ssteennasnsnnnessnssnnnensosensonesssenesnn 1500+
Acer Tschonoskti MAXIM. .. ..cupeeeerereccesosiosoneecssssossanssn 1000. . . .1800
Alnus incana WILLD. var. sibirica SPACH. «. .coovevnvunnnnnoe.on. .. 15002
Alnus Mazimowiczii CALL. .......coeceeevoreeee v osonssassnneeanes 1600+
Betula Japonict SIEB. .. ..cueeuieeessiissonnesecsssscns vevenseee..1000. . ..1600
Betula Ermantis CHAM. «v.viiveniieiierenncen SR g K5 5 5 R BRI 1600+
Betula Mazximowicziana REGEL. .. ..vecvverensnreeeeirasaneners--....1400....17C0
Betula Sehmidiit REGEL .. vereviniiieiiiereiennnnns WPy O T 1500+ -
Carpinus cordolt, Bl s «osvannres tssnnsssnmmsasssses o s s 68w i s simvaes 1500+
Carpinus carpinoides Z. 6. 8. . veieeriidiieroonesiirainivasononnes 1500+
Castanen crenaln Bl o o5 Somn s wms o snsin svosimawas s sos vos s s 88 5 v 1C00... . .1500
Clethra barbinervis S. €0 Zi. oo v i vt iet et e aaeaeeneianeeinans 1500+
Cercidiphyllum japonicum S. b Zi...cvvveieiiiediiiinnnn ... 15004
Cornus controverse HEMSL. .. ouiiiiieeiin i iinminneenans 1500+
Oyrioxylon joponics NARKT . b s s visspmmasmenmrervste s 88 san 1000. . ..1500
Fogus - Crenaits BE, s iabumiesmemessipigmimicndidosin « 5 5.5 5 S sain 1000. . . .1600
Flagus: japonicn MATING secosuesmmesaass v s ¢ o5 0 0 6 5655 3 W50 s momovar 1000. . ..1600
Frazinus longicusDis B. €6 Z. «oveveinormrcnncecssessssessonsssmmens 1500+
Hamamelis japonica S. et Z. ........ ariatnd gt Fekeeie i SREREBERE 1500+
Hydranged Panieulale: SIBB. . v i meiis s vom « cojo s bud o s s siole aiom s wins aaim 1600+
Jugloms:Sieboldiono MARIM . . o i« s edini s wlesssmase s sem s sos's s s s oas sims 1500+
Magnolic. 0Dovate THUNB: ... oo cmonsomnsmn  wummmiomso s oo sesans o 100....1500+
Meisterio, componilabo NNARAT: wowsns s sasensasss s o s s o 5 3 wee s s 1500+
Micromeles alnifolic: KOEHNE. uuveiuenueeanneiuenanoneeenoneneannn. 1100=+. .1500%
Micromeles, japonice FKOBENES wuwiansespssms Soel s 66 5 o8 6088 waems 1500+
Phellodendron amurense RUPR. ou..cievionsoeenn.... el e 1000. . ..1600
Prunus Maximowiczii RUBR.......covvvennen.. I 1500+
Quercus crispule BLe o:ovi:cmasiviensesess s s BT S e o e e 1000+ . .1600+
Stewartia, pseudo-camellic MAXIM. «uonie i ii i ieenenens 1500+
Thuja japonica MAXIM. «o.vvieennvinnissn. 05 T T TS e S Bhkee SR 1500+

21)° Hayara, B.: Op. Cit.,, (1911); Takepa, K.: “The vegetation of Mt. Fuji.”
Scientific Knowledge, 4, July (1924) (in Japanese); Kusano, S: “The forest vege-
tation of Nikko,” Guide-Book, Excursion B-1, Pan-Pacific Seci, Cong. Tolyo, (1926)
30; Yase, H: Op. Cit, p. (1928) 315; Ivokuma, T.: “Preliminary notes on
ligneous plants indigenous in the “ Chichibu” University forest and its adjacent

districts.” Bull. Tolkyo Imp. Univ. Forests. 14, (1931); INoruma, T.. An

enume-

ration of the ligneous .plants indigenous to “Minobusan” and *Shichimenzan ”

in the Province of “XKai” Op. cit.,, 18, Art. 2, (1934).
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Tilia Japonica SIME, ,s.cticivgecsetionsiencneanis sTe R e 1600+
Ulmus japonica SARG... ceesieneas e 5 15 8878 R e T A NS 1500+
VADUrTuTn, FUrCaim BE.. s omepsesisme o vie « 56 s's 65 v ¢ omon srasinmmnmwis s vs's o 1500+

On the other hand, H. YaBe™ has shown on a comparative
study of the terraces of the Siobara district, those outside of the
mountainland and along the Utunomiya plain, and also those of
the Kwanto region, that the Siobara fossil lake in which the plant
beds had accumlated had an altitude 500-600m. above the sea
level of that time. It is therefore obvious that there is a difference
of some 900-1000m. in altitude between the most favourable
habitats of the one at the present and the other in the past, of
nearly the same community of forest trees, which approximately
corresponds to a temperature difference of 5° to 5.5°C., since the
temperature is said to decrease in a rate of about 5.5°C. per 1000 m.
below 9000m.*™ in central Japan at present. Consequently we
must conclude with him that once during the Pleistocene, central
Japan was a little cooler than now, mean annual temperature being
5.0°-5.5° lower.

There is an evidence on another line in favour of the above
inference, which now comes to my thought. In general, the nature
of leaf margin in dicotyledonous trees seems much to depend on
climatic factors, the relative number of tree species bearing leaves
with entire margin to those bearing leaves not entire along the

Table 5.
. Tritire Doubly serrate [Serrate serrulate
Climatic forest zones Teaves and incised and dentate
_ of Japan. % leaves ete. leaves
0 0/" %

Warm-temperate. )
(Central and Southern ;

I Honsyf, Northern Kyi- 56 1 43

syl and Nothern Sikoku)

Temperate. .
1I1. (Northern Honsy and 19 42 39
Southern Hokkaidd.)
Frigid. 3
IIT1. (Northern Hokkaidd and 8 84 8

Southern Karahuto)

22) Yasg, H: Op. cit., (1928), p. 317. ;
23) Oxapa, T.: The meteorology, (1927), pp. 36, 534-545 (in Japanese).

= 22 )—



672 S Expd. .

margin increasing gradually from the frigid forest zone through
temperate to warm-temperate. In the following table (Table 5) are
given percentages of entire leaved trees to the total number of
dicotyledonous trees growing in three regions each selected in fri-
gid, temperate and warm-temperate forest zones of Japan.*”

It will be remembered in this connection an early statement
by BarLey and Sixxorr™ which runs as follow :

“The percentage of entire leaved woody plants in the dicotyledonous
flora, with regard to the climatic zones, is as follows :

Table 6.
(I) Mesophytic-cold temperate.
Entire % Non entire %
Trees 10 90
Shrubs 14 S6
Woody 13 87
(IT) Moist-lowland-tropical.
, Trees 90 10
Shrubs ST 13
Woody S8 12

(The first flora (1), cold-temperate m=sophytic, was constructe 1 by eliminating
from the flora of east-central North America; east of the 95th meridian and
between the 40th and 50th parallels of latitude, all plants growing on physiologi-
cally dry environments. The second flora (II), tropical, was formed from the
woody plants of the moist lowlands of the Amazon Valley.)

From this table (Table 6) it is clear that leaves with non-entire
margins are of very infrequent occurrence in lowland tropieal floras, and
those with entire margins in mesophytic cold-temperate ones.

In fact the correlation between leaf structure and climate is so inti-
mate in widely separated regions of the earth in the distribution of
many families, genera and even species that modifying influences of
‘environment are clearly demonstrated.”

It is quite manifest from this table that the plants bearing
leaves with non-entire margin are of a very infrequent occurrence
in tropical lowland floras, while those bearing leaves with entire
margin are likewise extremely rare in cold temperate mesophytic
floras.

24) TExpd, S. “On the relation between the climatic zones and the leaf mar-
gins of dicotyledonous trees.” Jour. Geoyr. Soc. Tokyo, 43, (1931), pp. 281-234,
(in Japanese). (Abstract) Japan. Jour. Geol. Geogr., 9, 1 & 2, (1931), p. 4.

25) Barwey, J. W. and Sixyxorr, E. W.: A botanical index of Cretaceous and
Tertiary ‘climates Science, New Series 41, (1915), pp. 831-833.
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We learn from the Table 5 given above that in northernmost
Japan, which lies in the frigid forest zone, the percentage hardly
amounts to 8, while it attains 13 in Hokkaidd and 56 in central
and southern Japan.

In the Siobara flora, species of dicotyledonous trees are 68 in
number so far as we know at present and those bearing leaves
with entire margin 9, the percentage of the latter to the former
being 13. In this percentage, therefore, the fossil flora closely
approach the living one of central Hokkaidd, an evidence which
confirms the view already expressed, namely that the climate of
central Japan was much colder at least once in the Pleistocene
than now, and was more or less similar to the conditiones prevail-
ing over central Hokkaidé in the present day.

A detailed description of Siobara flora will be given in a
series of papers of which the first part was published in the Jour-
nal of Geology and Geography.

Finally I wish to express my sincere thanks to Professor
Hisakatsu YaBE of our Institute, for his kind support and efforts
to facilitate this study, and to Professor Epwarp Wireer BERRY,
the Johns Hopkins University, Baltimore, MD., for the valuable
advice, the free use of his private library, and his all sided courtesy
enjoyed during my stay in Baltimore.

3. FAFERBIETRE & Lo A ART AR die
E P S CRE 7 S A 1<}

BRI BR LA B oW R IR E LCHRi TR0 TH 5,

BF AL ARS8 o HPHFITR O B0 X VR HHi o § o THh o TH=fa o
R TiT e v WIBRIFUE AR I B o R a3 e iev o &, R 3
W B AT 2 IR 2 C 2 & o =0 TRHS D o SRS ZLEE O BT ML PR AR AN I 3
STIFES A BEW® L 035D 3o 1 UTHEALTSEE 2 o~ TRb I ik =iy
FOICEEH Uiz 11 BEL oSk E18E 2 L o Acer japonicum THUNB. (1X 5 BIX H~T)
HHRBHD T &, WL OHIE o Bk DI R b o L~ 2 020 b EE
TH 3L, Hi bITRIZEEIEND L oo Chr CEMIRER o T5 2,

R HEFALAT I OIRT 2 ERETE L VRES T o0t A 0 h Ek b
zuno M BEIFALAMIPIRE 2 HU5E Lo S0 D BIEUN O T X 9 oW 500 KIFZE 600 2k
THok LHERT S & TS REES S B 2 I AL BB EAN i T 1500 SR
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4. Restudy on Manchuroceras with a Brief Note
on the Classification of Endoceroids.

By
TencHi KOBAYASHI

(Contribution from the Geological Institute, Imperial University of Tokyo, Japan.)

1. Ozaxrs Deseription of Manchuroceras.
Observation on OzAKI’S Specimen.
Internal Structure of the Endosiphuncle.
Asiatie Species of Piloceras.

Classification and Phylogeny of Endoceroids and Piloceroids.
Acknowledgement.

B

o o

1. Ozalki’s Description of Manchuroceras:—In 1927 K. Ozakr”
instituted a new genus, Manchuroceras, on the bagis of a cephalopod
from the Wolungian (Lower Ordovician) limestone of Manchou-
kou. The English translation of his .description (not literal) is as
follows: —

External Feature.

1) Siphunecle large, eylindrieal, rounded near the apex, supposed to
be terminated in a hemispherie shape. Its apical end is not preserved.

2) A constriction is seen at a point about 30 mm. from the apical end.

3) Many annulations oblique to the axis of the siphuncle, run on
the surface. These, however, are obsolete in the apieal portion.

4) At a point about 30 mm. from the apex the siphuncle measures

25 mm. in diameter ; four annulations or so are distributed in a distance
of 10 mm.

Internal Structure.

5) In the longitudinal section the siphuncle has a tubular alveolus
on the dorsal side. (Iere OzAxKI uses a term ‘““dorsal” for the ventral).
In the eross section the inner margin of the alveolus arched and its outer

1) K. Ozaxr (1927), On a New Genus of Ordovician Cephalopoda from Man-
churia, (Jour. Geol. Soc. Tokyo, Vol. XXXIV), pp. 45-50.
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T. KOBAYASHI 737

margin runs close to the outer margin -of the siphunecle; and its inter-
‘spaces filled with the stereoplasm.

6) The rest of the siphuncle is occupied ,by the main alveolus (i.e.
endocone) which is communicated with the exterior of the siphuncle
‘through an endosiphotube (i.e. endosiphuncle). It cannot be ascertained
whether this has a mammilary scar at the apex or not.

7) The ventral side of the main alveolus is conecave and not flat.

Further, he adds the opinion that o TR
Manchuroceras is distinguizhed from
Chihlioceras GraBavu in the number ‘
and shape of the lateral alveoli. He
missed, however, the assignment of a |
specific name to the genotype in his
description.

2. Observations  on Ozali’s
Specimen :—The camerate portion is - _

: . Text-figure 1. Cross section of

poorly preserved. The siphuncle is Mgt finimeierh N
quite large, presumably as broad as Kobayashi

half the shell-diameter or so. It has a week constriction which,
however, does not mark off the preseptal cones as that of Protero-
cameroceras, but both sides of the constriction are septate. In the
transverse section (PL ITI, fig. 1, text-fig. 1,) a septum adnates with
the shell on the flat venter; another septum does so with the
preceding septum to some distance, outlining the siphuncle for
7mm. Here it is detached from the siphuncle. Thus the siphunculér
wall is understood to be compozed of septal necks in double layers,—in
other wards, the feature reveals the invaginated septal funmel of
the holochoanitic type,—but no endosipholining of RUEDEMANN can
be seen. Both above mentioned septa are broken off a short dis-
tance from the siphuncular wall.  As it is the case of Coreanoceras,”
the shell and septa are rather thin and the camerae free from
stereoplasmic deposits.  These might bz the reasons why the

camerate portion was o easily destroyed.

On the external view of the siphuncle (Pl III, fig. 1,) four
septal sutures and three interspaces are distributed in 11 mm. where
the dorso-ventral diameter of the siphuncle measures 29 mm. The

1) T. Kosavasar (1931 A), Studies on the Ordovician Stratigraphy and Palaeon-
tology of North Korea with Notes on the Ordovician Fossils of Shantung and
Liaotung, (Bull. Geol. Surv. Chosen, (Korea), Vol. XTI, No. 1), p. 45-48.
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septal suture ascends from dorsum to venter for a distance of two
and half septal distances, but they are obscured, though some of
them traceable, on the venter.

In two cross section (Pl. III, figs. 2-3,) which are about 7 mm.
apart from each other, the siphuncle is subcircular, more or less
ovate, slightly depressed in the dorso-ventral direction and widely
flattened on the venter; the endocone is off-center; the siphun-
cular wall increases its thickness from dorsum to venter and ab-
ruptly swells up inward, forming the “wentral elevation”, in
which respect Manchuroceras is more specialized than the Endo-
ceratidae. As to its bearing on the animal life nothing is certain,
but at least it is obvious that such an elevation serves for the
mantle attachment very effectively.

A siphuncular channel runs along the ventral flattening some
little distance and then traverses the ventral clevation, but it
cannot be ascertained whether this channel has penetrated com-
pletely through the elevation or not, because on this specimen the
stereoplasmic layers are crystallized on the inner side of the eleva-
tion. It is, however, certainly not a narrow tube, but has some
longitudinal distance, since it can be seen in two sections 7 mm.
apart. It i¢, therefore, a type of an “endosiphoblade ” by RuEDE-
MANN” or an “endosiphobladet” by Hora. Through the research
of Coreanoceras now being undertaken, I am inclined to believe
that the endosiphoblade is a channel communicating the soft ani-
mal with the air chamber. In this regard it coincides with the
diverticula in the actinoceroids. Further information will be pre-
sented in another paper which will appear in the future.

3. Internal Structwre of the Endosiphuncle :—An important
obzervation can be made in the clear cut longitudinal section of the
endosiphuncle (P1. IIT, fig. 4.) The endocone has an apical angle
of 25 degrees. At the apex is seen a dark material irregularly
outlined, precisely a small cone with a short cylindrical elevation.
A guess 1s that it may be the last encrustation on the endocone
wall which has not been completed by the death of the animal.
Since the height and breadth of the endosiphuncular segment
diminish abruptly in the later part of the endosiphuncle, it is

1) R. RuepeMaNN (1905), The Structure of some primitive Cephalopods, (N.
Y. State Museum, Bull. 80), p. 304.
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presumed that this portion reveals a senile stage of growth.

At the apical end, the endocone is connected with the so-called
endosiphuncle, which in turn is divided into chains of endosi-
phuncular segments by a number of black tabulac. There is a
tendency of the distance between the tabulae increasing from the
apical side to another, but not regularly. (Text-fig. 2.)

J. F. WaIrEAvES"” once stated that the endosiphuncle of Endo-
ceras crassisiphonatum is partitioned by a few transverse concave
dissepiments or “endosiphuncular partitions”.” Although I have
not examined his specimen, it might be said that the interspace
between the dissepiments is left vacant, or is filled up with dirt
or “Spiess”, since he compared these dissepiments to the dia-
phragms of Diphragmoceras. Iurther the partitions are very
widely separated from one another in his
illustration. On the contrary, in the specimen
at hand the spaces between the black tabulac
which arc close-set, are filled up with sterco-
plasm, instead of dirt. Another distinction
from Whrreave’s example is the cone-in-cone
structure of the endosiphuncular segments
which is wvery clearly seen in a few places in
the apical portion (pl. IV), and thereby the
endosiphuncle changes its breadth abruptly.

In the later part of the endsiphuncle 17
segments are to be counted in a distance of = Sterec- L airt
4 mm., where the endosiphuncular breadth h\tﬁ;ﬁ;’; 2. Diagram-
measures 0.58 mm. at the maximum. In the  matic longitudinal sec-

p g tion of the endo-
same digtance about the same number of the _ siphuncle
endosheathes are distributed. As the endo-
sheathes are not so clearly defined from one another as the endosiphun-
cular regments, I cannot convince that cach endosheath corresponds
exactly to each endosiphuncular segment, although this appears to

1) J.F. Warreaves (1891), The Orthoceratidae of the Trenton Limestone of
the Winnipeg Basin, (Roy. Soc. Canada, Trans. Vol. IX, Sect, IV,) p. 79, pl. VI,
figs. 1—4, pl. VII, fig. 1.

2) For Wnrreaves' dissepiment I used the term ” endosiphuncular partition
in my paper “On the Phylogeny of the Primitive Nautiloids, with Descriptions
of Plectronoceras liaotungense, new species, and Iddingsia (?) shantungensis, new
species,” (Japan. Jour. Geol. Geogr. Vol. XII, 1935), p. 22.
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be likely.

On this specimen the endosheathes are interrupted to trace in
the whole length from the endosiphuncle to the siphuncular wall
by the obstruction of a crystalline body. A careful observation of
it located in the middle of the ventral elevation reveals that the
body is composed of ecrystalline caleite, layer by layer, irregularly
outlined, but defined by no definite wall. Some trace of the
endosheath fragment is st'll retained in the body.

In examing a number of Asiatic endoceroids and piloceroids,
I noticed that it was quite common that the endosheathes were
partly altered into calcite, and that various stages of such an al-
ternation could be seen in the majority of specimens. Therefore,
it may be easily understood by nautiloid students that the crystal-
line body which Ozaxrr once called a tubular alveolus is not an
original structure, but is brought forth from the endosheath through
a secondary crystallization of the stercoplasm.

Whether the endosiphuncle is closed or open at the apex, and
how far the soft part of the animal has penetrated the space in
the endosiphuncle have been moot questions. It is, however, quite
seldom that we are able to find specimens with their internal
structure so well preserved that we may make such an investiga-
tion. Since the discussions of the previous investigators have been
summarized by RurpEMaxN,” a repetition here has been avoided.

So far as the present specimen of Manchuroceras is concerned,
the so-called endosiphuncle can be divided into a short vacant
tube and a series of endosiphuncular segments, the latter of which
are residual structures. For the former I wish to employ a
RuepemMaxy’s term “ endosiphotube ” hereafter. My opinion is
that it is the endosiphuncle proper, or the apical end of the vacant
endocone and it is definite that the soft animal cannot be extended
beyond it. Ozaxr’s observation with regard to this is therefore
incorrect.

In the course of the animal growth, the body is pushed for-
ward, and simultaneously the stereoplasmic layers are secreted in
the space left behind the animal. Thus the speed of calcareous
secretion depends upon the growth of the animal which in turn,

1) R. Ruepemaxx (1905), Op. cit., p. 300.
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is controlled under the condition of the enviroment and other
factors. If the condition is favourable, the growth of the animal,
consequently the secretion of the stereoplasm, proceeds very quickly.
It happens sometimes, however, that regular cessations of growth
occur causing stereoplasmic secretion to proceed very slowly or
even cease completely, thus resulting in stereoplasmic deposits
which are demarcated by lines. This aspect is similar to the
year-ring in plants. RurEpeEMANN" said that such a periodicity of
growth depends upon the reproductive times and the rest between.

Anyhow we should take the cndosipuncular segment, instead
of the black tabulae them.elves, as the unit of structure, and so
the same for the endosheathes. Thus it is not the black line it-
self, but the layer bstween the lines which should be considered
the endosheath. If the siphuncular segment is so defined, its
magnitude is the exponent of growth. On this specimen for ex-
ample, the increasing size of the endosiphuncular segment is ex-
plained by normal growth and the decrease in the last stage of
senility.

4. Asiatic Species of Piloceras :—Since Grapav’s description
of Piloceras platyventrum® from the Lower Ordovician formation
of Chihli, two species and one variety” have been added from
North Chozen, South Manchuria and Shantung. These are as
follows: —

Piloceras wolungense KOBAYASHI

Piloceras wolungense, var. compresswim KOBAYASHI.

Piloceras manchuriense IXDo.

Since no camerate portion of the conch of these Asiatic Pilo-
ceras have been discovered, the specific distinction among them is
merely based upon the nature of the siphuncule, especially the

1) R. Ruepuanx (1921), Observations of the Mode of Llfe of anmve
Cephalopods, (Bull. Geol. Soc. Am. Vol. 32), p. 319.

2) AW. GraBavu (1922), Ordovician Fossils from North China, (Palaeontol.
Siniea, Ser. B, Vol. I, Fase. 1).

3) T. Kosavasar (1931 B), Studies on the Stratloraphy and Palaecontology of the
Cambro-Ordovician Formation of Hua-lien-chai and Niu-hsin-tai, South Manchu-
ria, (Japan, Jour. Geol. Geogr. Vol. VIIL,); (1931 A), Op. cit. R. Expo (1932),
The Canadian and Ordovician Formation and Fossils of South Manchuria, (U.S:
Nat. Mus. Bull. 164).
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rate of tapering, curvature, septal suture, cross section and other
features of the siphuncle. '

In examining Expo’s types in the United States National
Mugeum at Washington, D. C., I found two forms to be distinguish-
ed. In the holotype (Expo, Pl 32, figs. 5-7,) the siphuncle is
straicht and circular in the cross section, while it is distinetly
curved and rapidly increases its lateral diameter. In the paratype
its cross scction is considerably depressed in the dorso-ventral
direction. (Expo, PL 33, figs. 14-15.) Therefore I propose here a
new specific name, Manchuroceras endotv, for the latter form in
honour of Dr. Ryusr Expo of the Educational Institute, South
Manchurian Railway Company, Mukden, Manchoukou.

When compared with Piloceras s. str. which is prevalent in
eastern North America and in Scotland, typified by Piloceras in-
vaginatum SALTER, these Asiatic species are totally different in the
foll wing respects.

1) The siphuncle is subcircular or dorso-ventrally depressed
into an ovate form in the Asiatic species, while it is subcircular
or more commonly compressesd laterally in Piloceras s. str.  The
lateral compression is very distinet in Piloceras invaginatum.

2) The siphuncle is marginal in the Asiatic form, instead of
being submarginal as in the Atlantic one.

3) The siphuncle expands much more rapidly in Piloceras
s. str. than in the Asiatic forms.

4) In the Asiatic forms the siphuncle is long and nearly
straight, although curved to some extent, while it rapidly tapers
in Piloceras s. str.

5) The mammilary scar frequently found at the apical end
of the Asiatic form has never been observed in Piloceras s. str.

6) In Piloceras s. str. the endocone is subcentral, while it is
off-center and its ventral side sometimes concave in the Asiatic
form.

I consider these distinctions enough to segrigate the Asiatic
forms from Piloceras s. str. as a solid group. Ignoring the tabular
alveolug, Ozak1’s specimen of Manchuroceras which I have in
hand, is, as far as I can see, identical with Piloceras wolungense
Kopavasur.  Therefore, to distinguish Asiatic species of Piloceras
from Piloceras 8. str. I recommend Ozaxr’s generic nam:, Man-

—{, 82 J——



T. KOBAYASHL 743

churoceras, whose genotype is naturally Piloceras wolungense. By
the reason discussed above the generic diagno.is, however, rcquires
some emendation in the following manner:—

Glenus Manchuroeeras Ozaxr em. KoBaYASHI

Breviconic orthoceracone, straight orv little eurved, subeircular to
ovate in cross section ; siphuncle large, eylindrieal, straight or slightly
curved, marginal, subeireular, or ovate and dorso-ventrally depressed in
cross section ; its ventral side frequently flattened ; septa holochoanitie;
septal suture oblique to the axis of the siphunecle, ascending from dorsum
to venter; apical part of the siphunecle conical, sometimes provided with
a mammilary scar; endocone off-center, close to the dorsum; its ventral
wall mostly concave, forming the ventral elevation.

5. Classification and Phylogeny of Endoceroids and Pilo-
ceroids:—We paleontologists use a term “ primitive” which is
frequently rather subjective and ideal, but generally means either
simpl: or archaic”. It is more real and objective only in the
cas> that simplicity and archaism are combined. The Iolocho-
anites, for example, was placed in the first suborder of the fossil
rautiloids by Hyarr. This idea was based presumably on the
fact that the suborder was the oldest group available at that time
and it was accepted by the nautiloid students until ahout ten years
agn. If the organization is, howcver, considered, it is obvious
that the Orthochoanites is much simpler than the Holochoanites.
The situation naturally gives a chance for play of imagination
as to which is really more primitive, Holochoanites or Orthocho-
anites.

In recognizing Volborthelle as an ancestor of ¢ phalopod,
ScHINDEWOLF first argued on this regard. Since then the cephalopod-
nature of Volborthella as well as Salterella of the Lower Cam-
brian have been discussed by Tricnerr, PourseN, GURICH, SPATH
and many others, but as yet none have arrived at a common
agreement”. On the other hand recent researches on primitive
nautiloids date back to a period before the Canadian. Form the

1) The primitive characters are sometimes based on the observations of the
earlier stige of the ontogeny.

2) I believe that Volborthella is most probably a cephalopod, and at least
clogest to Cephalopoda than anything else.

—( 33 ) —
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Asiatic side IV discovered facts which led me to conclude that
Hyarr’s classification does not apply to Wanwanian cephalopods in
fundamental lines. Subsequently Urric and Forrsre,” in deal-
ing with Ozakian material, clarify that the Diphragmida which
prevailed in that period comprises of not on’y the holochoanoidal
genera, but the ellipochoanoidal ones. Further, I dcem that
Plectronoceras ligotungense Kobayashi from the Upper Cambrian
of Liaotung is the oldest and simplest, and thus the most primi-
tive and unquestionable for its cephalopod-nature. The study” on
this progenitor, therefore, makes clear the original branching of
nautiloid-evolution.

In summarizing the results of my observations on Asiatic
materials, it can be said with certainty that;

1). the length and curvature of the septal neck is variable

even in one individual of the Plectronoceratidae,

2). the Upper Cambrian nautiloid is not a IHolochoanites in

the sense of Hyart, and :

3). Holochoanites is not primitive, but highly specialized.

Further, as seen in the Plectronoceratidae, most of the
archaic nautiloids have laterally compressed conchs with crowded
septa and narrow marginal siphuncles on the ventral side. These
primitive aspects are equally as well scen on the Ellesmereocera-
tidae. TFurther, most of the archaic cephalopods are straight or
a little curved; quite a few gyroceraconic; and none nautiliconic.
If the conch is cyrtoconic, the siphuncle is endogastric or located
on the concave side.

Except for Volborthella and Salterella, the archaic cephalo-
pods are distributed most abundantly on both sides of the northern
Pacific where the center of the dispersal or migration is naturally
expected. Only a few specimens of the basal Ordovician i.e. late
Ozarkian cephalopods are procured from the Arctic region which
are exclusively ellesmercoceroids. The Tremadocian strata in

1) T. Kopavasmr (1933), Faunal Study of the Wanwanian (Basal Ordovician)
Series and Special Notes on the Ribeiridae and the Ellesmereoceroids, (Jour.
Fac. Sci. Imp. Univ. Tokyo, Sect. II, Vol. III, Pt. 7), pp. 302-309.

2) E. O. Urrica and Avc. F. ForrsTE (1933), The Iarliest known Cephalo-
pods, (Science Vol. 78), pp. 288-289.

3) T. Koepavasmr (1935), Op. cit.,, pp. 17-26, pl. VI.
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T. KOBAYASHI, 745

northern Europe, since it is distant from the center of origin,
yields little material. Orthoceras (?) attarus BroéceErR” in Norway
is a tiny orthoceracone with a submarginal narrow siphuncle and
crowded s pta; Orthoceras(?) sericeum SALTER and Cyrtoceras (?)
praccor SALTERY have also close-set septa, but their siphuncles are not
well preserved. At any raye these primitive characteristics referred
to above cannot be overlooked in Tremadocian cephalopods.

So far as I am aware, it appears to bz a rule that, if the
siphuncle is narrow, its internal structure is simple, and complicat-
ed structure like endoceroids are found only in those forms whose
siphuncles are expanded to a certain magnitude.  Since the struc-
ture of the sipho was simple at the beginning, it did not require
much space in the siphuncle. The highly camerate forms are later
appearance.  The reasons are that the primitive nautiloid did not
have the ability to push its body forward at one bound in the
course of its growth.

Thus the complicacy of the s'phuncular structure depends upon
the specialization of the sipho, or the soft part of the animal
occupying the space of the siphuncle,—in other words, the increase
of the siphuncular space, that is, the magnitude of the endocone
advances in accordance with the complicacy of the viscera.

As a result of this specialization the siphuncle increases its
weight and consequently the animal presumably takes on a crawl-
ing habit. TFor this benthonic adaptation the cross section of the
shell changes from a laterally compressed form into a dorso-vent-
rally depressed and ovate outline with a flattened venter. If the
stereoplasmic deposits increase in the camerae as well as in the
siphuncle, the animal is, after all, hardly capable of swiming. I,
therefore, agree with Trorpsson” and Trercoerr” in their inter-
pretation that the heavy shelled cephalopod are benthos.

Thus, not only the length and curvature of the septal neck,

1) W.C. BroGGer (1882), Die Silurischen Etagen 2 und 3, p. 53, pl. IV, fig.
9-10, pl. X, fig. 6.

2) - J.F. BLAkE (1882), A Monograph of the British Fossil Cephalopoda, Part
I, Introduction and Silurian species.

3) T. Trorpssox (1926), On the Middle and Upper Ordovician Faunas of
Northern Greenland, I. Cephalopods (Julilaemsekspeditionen Nord om Grgnland
1920-23, Nr. I,) p. 65.

4) C. TrrcHERT (1935), Structures and Phylogeny of Actinoceroids, (Am. Jour.
Sci. Vol. XXXIX,) p. 15.
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746 Restudy on Manchuroceras, ete.

but the  coiling of the shell, cross section of the conch, position
and size of the siphuncle, stereoplasmic deposits in the siphuncle -
and camerae, and other characteristics should be counted on for
the natural classification. Unless the combination of these evolu-
tional characteristics are brought into consideration, we cannot
read through the story of nautiloid evolution.

For example, if we follow Hvyarr, Baltoceras is an Orthoce-
ratidae, but it is, in fact, quite distinet from other genera of the family.
It is certainly better explained, as an orthochoanitic endoceroid.
The feature of the septal neck in Baltoceras is simply due to that
it improves more rapidly than it does in other endoceroids in this
respect. Therefore, I myself believe that Baltoceras is derived
from the stock of the Endoceratidae rather than from that of the
Orthoceratidae.

By the same reason Polygrammoceras endoceroides TROEDSSON
is segregated from the Kionoceratidae and here a new generic name
Troedssonella is attached to it. Its generic significance is in the
polygrammoceroid with the ellipochoanoidal septa, endosheathes and
endosiphuncle, its genotype being P. endoceroides.

On the other hand I am inclined to recognize that Protocyclo-
ceras or Orygoceras” is a Cycloceratidae or an Orthoceratidac
with a holochoanitic siphuncle in which the evolution in reference
to the septal character is retarded. Therefore the Protocyclo-
ceratidac (nov.) is so defined here that the cycloceroid has a
siphuncle of the holochoanitic type and sometimes partitions within
the siphuncle.

From these points of view I am led to be sceptic as to whe-
ther the scptal nature on which Hyarr’s major divisions are found-
ed is of prime importance, or we can have a better explanation
of the phylogeny and classification from other basis. The latter
attempt has been initiated in my preceding paper” in which I have
dealt with the initial branching of the Plectronoceratidae, Elles-

1) G.T. TroEpssox (1932), Studies on Baltic Fossil Cephalopods, IT, Vertically
Striated o Fluted Orthoceracones in the Orthoceras Limestone, (Lund Universitets
Arsskrift, N. F. Avd. 2, Bd. 28, Nr. 6,) p. 30. pl. I11, figs. 2, 3, pl. IV, fig. 6.

2) A.F. Forrsre (1924), Notes on American Paleozoic Cephalopods, (Jour. Sc.
Lab. Denison, Univ. Bull. Vol. XX), pp. 202-203.

3) T. Kopavasnar (1935), Op. cit., pp. 20-25.

—( 36 )—
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mereoceratidae and Endoceratidae.  Here the consideration is ex-
tended into the endoceroids and piloceroids and their relation to
the orthoceroids.

In the majority of the Canadian and later Ordovician cepha-
lopods it is quite easy to recognize two major groups, endoceroids
and orthoceroids, but whether the former is derived from the latter
or vice versa is a moot question. Between the two groups there
are essential distinctions which cannot be overlooked. Besides the
reptal character, the former has mostly a narrow subcentral and
simple siphuncle whereas the latter has a broad marginal or sub-
marginal and complicate siphuncle. As discussed elsewhere”, the
presence of the endosheath and endosiphuncle should be much more
important characters for the latter group than the holochoanitic
nature of the septa.

It is really quite seldom that we find the Holochoanites with
a narrow and subcentral siphunclo. There are, however, a few
exceptions, such as Wolungoceras” and Chisiloceras” which have
subcentral siphuncles. These two genera differ mainly in the
length of the septal neck. If the length diminishes still more than
that of the Wolungoceratidae without endosheathes, it is quite
possible that the Orthoceratidae will be introduced. Clisiloceras”
in Caracorum is accompanied by Nileus armadillo, Illaenus
esmarks, and other fossils, and the fauna, according to GORTANI,
is the upper Arenigian or lower Llandeilian; Wolungoceras in

1) T. Kosavasar (1935), Op. cit., p. 20-25.

2) T. XosavasHuI (1931 B), Op. cit. p. 166.

3) M. Gorraxt (1934), Fossili Ordoviciani del Caracorum, pp. 68.

4) According to Gorxari, Chisiloceras is an orthoceracone without any trans-
verse annulation and longitudinal costae ; its cross section circular or only a little
elliptical ; siphuncle large, central or subcentral; the septal funnel prolo ged
beyond the preceeding septal neck. In short, Chisiloceras is an Orthoceras in
outline, but has a siphuncle of I"aginoceras type ; in other words, it is Vaginoceras
except for the central siphuncle.

Further Chisiloceras is allied to Wolungoceras Kosayasar in the Ordovician of
Manchuria, but in comparison with it, Chisiloceras has a much more prolonged
endocone and a greater number of ‘endosheathes. We can say exactly that the
relation of C'hisiloceras to TWolungoceras is just like the relation of T"aginoceras to
Indoceras.

The genus comprises of Chisiloceras marimellit and Chisilcceras dainellii among
which the former is selected for the genotype, because it shows the diagnostic
characters more clearly than the latter.

SEREY (O () ipa—



748 Restudy on Manchuroceras, ete.

Eastern Asia is the Wolungian and older formations.

It is interesting to note that the Wanwanian Wolungoceras
chiushuense” has a siphuncle shifted from the center to the ventral
side to gome distance, in which respect it is intermediate between
the Plectronoceratidae and Wolungoceratidae.

Forrsre once. claimed that no ellipochoanoidal cephalopod has
been found before the Chazyan, and this result is still accepted,
if the ellipochoanoidal cephalopod is not taken in the sense of
Hyarr, but with a substitution of absent siphuncular partition.
The Chikunsan, approximately contemporancous with the ILlan-
deilian of Europe and Chazyan of North America, is a period of
Orthoceroid-divergence.

Based upon these grounds I found it reasonable to consider
that from the stock of the Wolungoceratidae the Orthoceratidae
is branched off, from which in turn the Actinoceratidac is brought
forth through Sactortioceras. Regarding the latter acconut I have
already discussed on some occasion.” It must, however, be rem-
embered that the Orthoceratidae and Wolungoceratidae should have
diverged from the common evolutional line before the time when
the latter aquired the endosheath structure.

Another question not yet well clarified is whether the Wolung-
oceratidae is derived from the Ellesmercoceratidae, or derived
directly from the common ancestral stock with the Plectron-
oceratidac and Ellesmereoceratidae. It is, however, more certain
that excepting the Wolungoceratidac branch, most of the endoce-
roids and piloceroids are descendants from the Ellesmercoceratidae.
These two groups are more advanced and complicated than the
Ellesmereoceratidae with regard to the siphuncular structure.

Since the Piloceratidae is characterized by a lateral compression
of the conch, it is presumed that it branched off from the Elles-
mereoceratidae line and not through the Endoceratidae. The
Cyrtendoceratidac and Baltoceratidac are side off-shoots from the
Endoceratidae.  The former is improved in regard to coiling of
conch ; the latter in regard to septal nature.

1) T. KoBavasnr (1933), Op. cit., p. 275, pi. 111, fig. 4.
2) T. Kopavasar (1934), The Cambro-Ordovician Formations and Faunas of

South. Chusen, Palaeontology Pt. I, Middle Ordovician Faunas, (Jour. Fac. Sci. Imp.
Univ. Tokyo, Sect. 1T, Vol. III, Pt. 8,) pp. 429-432.
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In my opinion it is hard to group Chihlioceras and Piloceras
s. str. in one family and GraBav is correct to establish the Chih-
lioceratidac for the former in which Coreanoceras should be involved.
The questions is in Manchuroceras which is intermediate in cha-
racter between the Endoceratidae and Chihlioceratidae. It differs
from the Endoceratidae in its large complicate siphuncle and small
mammilary scar, but it is certainly a Holochoanites. Nothing
definite is known as yet of the septal nature of the Chihlioceratidac
but well preserved specimens of Coreanoceras which T am now
studying, project a doubt that it may not be a mnormal Holo-
choanites. Therefore, I consider that it is wise to separate the
Manchuroceratidae from the Chihlioceratidaec.

A question of the endoceroid to be left for future research is
the bearing of the apical bulb on the phylogeny and classification.
At any rate there are a group of endoceroids which have a si-
phuncular bulb at the apex and they are well known in Europe
and North America. Penhsihoceras is an example of this kind
known from Eastern Asia. Expo” has established [l'enhsihoceras
out of Penhsihoceras fusiforme Expo which is a long, straight and
cylindrical siphuncle with an apical bulb. IHe compared it with
Piloceras and Chihlioceras and placed it in the Piloceratidae, but
by some unknown reason he missed to compare it with Nanno
and Swueccoceras with which it should be put in array. As a re-
sult, the phylogenetical relation of the Cambro-Ordovician nauti-
loids is demonstrated in the following table (on page 49.)

Finally the Upper Cambrian and Ordovician ellesmercoceroids,
endoceroids, and piloceroids are classified as follows: —

I. Plectronoceratidae Kopayasnr 1935.

JI. Ellesmereoceratidac Kopayasnr, 1934.
I1T. Endoceratidae Hyarr, 1884.

Section 1. FEndoceras Havr, Vaginoceras Hyarr, Cameroceras
Coxrap, Kotoceras Kowavasar” Paravaginoceras KoBa-
YASHI. R

1) R. Endo. (1932), Op. cit., pp. 64-65, Pl 32, figs. 8-10.

2) It is unfortunate that Kctoceras Komavasmi, 1934, is duplicated by YABE's
Kotoceras, 1927, (Sci. Rept. Tohoku Imp. Univ. Vol. XI, No. 1. 1927, p. 44), but
still more unfortunate is it that Smimizu and OpaTa have proposed Subraginoceras
1935, for my Kotoceras by this duplication, (Chikyu, the Globe, Vol. XXIV, No. 2,
1935). This proposal is, however, nullified by the reason that Kotoceras Yabe is
no.m nudurmn., and Aovtoceras KoBayAsar is a valid name.

—{ 89 )y—
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Table showing the phylogenetical relation of the primitive nautiloids.
—— Piloceratidae
1

[ —— Chihlioceratidae lPiloceroids

y |

! 154

| l——Manchuroceratidae

1 0’2

| 41——— Endoceratidae

/) .

" / l\51
,/ \\—Baltoceratidae

A

— Troedossonellidae

Endoceroids

R

/' ————Cyrtoendoceratidae .
74 '
1,4,6,

/ ®
4 Fllesmereoccratidae
-

7z
7z

" & .
<—— &—————Plectronoceratidae
=
g,

~
= ~———— Wolungoceratidae V4]

D
\° \\\Z

Ellesmereoceroids

A Protocycloceratidac Orthoceroids
5\ <

\ Orthoceratidae

\
1,55
— Actinoceratidae } Actinoceroids

Evolutional Trends
1) Cross section of the shell. (laterally compressed—subcircu’ar—dorso-ventrally
depressed.)
2) Length of the shell. (Iongiconic->breviconic.)
3) Coiling of the shell (orthoconic - eyrtoconic>gyroceraconic—nautiliconie.)
4) Camera-height (short—broad.)
5) Septal character.
1. (holochoanoidal—ellipochoanoidal.)
2. (orthochoantic -»cyrtochoanitic.)
6) Siphuncular structure, (diaphragm—endosheathes and endosiphuncle.)
7) Surface ornamentation.
Note: —The Wolungoceratidae might be located close to the Troedossonellidae.

Section II. Cyclendoceras Gravauv & SHMER, Kawasalkiceras
Kosavasar. '

Section III. Cyrtovaginoceras Kopavasnr.

Section IV. Nanno Crark, Sueccoceras Hory, Proterocamero-
ceras RUEDEMANN, Penhsioceras ENDo.

IV. Wolungoceratidae Kopavasuar. (nov.) Endoceroids with a
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“subcentral siphuncle, or the Orthoceratidae with ‘a holo-
choanitic siphuncle. Endosheathes present in the later
. form.

Wolungoceras Kopayasar, Chisiloceras GORTANT.

V. Baltoceratidae Kopavasar, (nov.) Endoceroids with an
orthochoanitic, marginal or submarginal siphuncle.
Baltoceras Hor.

VI. Troedssonellidae Kopayasmr, (nov.) (See page 45)
Troedssonella Kosayasar, (nov.)

VII. Piloceratidac MirLer, 1889.
Piloceras SALTER.
VIII. Cyrtendoceratidae Hyarr, 1896.
Cyrtendoceras REMELE.
IX. Manchuroceratidac Kosayasnr, (nov.) Breviconic endoceroids
with a ventral elevation in the siphuncle.
Mancluroceras Ozaxr em. KoBayasmHr.

X. Chihlioceratidae Granau, 1922.

Challlioceras Grapavu, Coreanoceras KoBAYASHI.

6. Acknowledgement: —During my stay in North America I

ras able to examine a number of Piloceras in the United States

National Museum at Washington, D.C., in the New York State
Museum at Albany, N.Y. in the Victoria Memorial Museum at
Ottawa, and in other places for comparison with Asiatic piloce-
roids; and had an opportunity to discuss with Dr. Ave. F. FOERSTE
on this group of cephalopods. In Italy I could see the types of
Chisiloceras in the Geological Institute, R. University of Florence.
Since I returned, Prof H. Yase of the Geological Institute, Tohoku
Imperial University at Sendai bestowed upon me the privilage of
revising OzAKI’s specimen. My sincere thanks are due to Dr. R. S.
Bassrer, Dr. Rup. Rumpemany, Dr. E. M. Kmypre, Dr., Ave. F.
FoerstE, Prof. G. Damwerrr and Prof. II. Yase.
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1i L 72 %" endosiphoblade » I{ili3 %z &, 8) endosiphuncle %% endosiphotube &
endosiphuncular segments & X V7V, ABEWHKZRY & L, BF@ApodRIcH
O HITIE S ALz 2 I o TSR 1T LT 4451 endosiphuncie % i CTHREBLEH
Fo Lol B 2 L, RCRIFICO AT endosheath #Hf%# 2 stereoplasm O
HfICRoTHE U 2 ZRINAEE 1 2 € & 233,

4 WEEoFE Piloceras % ii® Piloceras &Mk U, HoFEMIAGH 2 ¥~ HEED
Piloceras # & LT Pilcceras s. str. X D478k L, 28 LT, RIFRO BH 280 L,
HoJARME LT Pioceras wolungense JOBAYASHI %308, MRk % iITE S,

5) A b SRR U, Bk 2l X Y BRI E LT, R GE49 D o
FHEEIRE T 5,

ARG & A U CHRNE & A R, BT FTREIZ RO Lo

Manchuroceras OzAKI em. KOBAYASHI
Manchuroceras endot KOBAYASHI
Troedssonella, KXOBAYASHI
Protocycloceratidae KoBAYASHI
Manchuroceratidae KoBAYASHI
‘Wolungoceratidae KOBAYASHI
Baltoceratidae KoBayAsHr

Troedssonellidae KoBAYASHI

Explanation of Plate 20(I1I).

Manchuroceras wolungense (KoBAYASHI.)

Figure 1. Lateral view of the siphuncle.

Figures 2-3. Polished cross sections slightly oblique to the
axis of the Siphuncle. The two sections are apart 6 to 8mm.
from each other.

Figure. 4. Polished longitudinal section.
All magnified one and half times.

Figure 5. Polished longitudinal section of the endosiphuncle;
X4; untouched.

Explanation of Plate 21(IV).

Manchuroceras wolungense (KoBayasmr).

Polirhed longitudinal gection of the endosiphuncle retouched
by the author, X 14. -

The specimen kept in the Geol. Inst., Tohoku Imp. Univ.
Sendai, Japan.
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5. HiERG iz Desmostylus: D. mirabilis nov.

B B 5
(Read November 30th, 1935.)

—WRAEH B HEK IS RE SRR T R 2 7e Desmostylus OFE &
AT L7 BR R RFEREL: & i REKREER OMEIC E-OTHERRIE I/
HL7eo FAEARXPEMOTE L B L7 RRAMD bOTH 3 T & ¥ D7eNT
$HiCH L, Desmostylus mirabilis ko 2f4{ N2 2 LT 25,

Desmostylus TEEICH bNIFEIZRD 2 Th 5,

1. D. hesperus MARSH (Amer. Jour. Seci., Ser. 3, 35, 1888):
‘ Genotyp::).
2. D. japonicus ToKUNAGA and IwAsak: (Jour. Geol. Soc.
Tokyo, Vol. 21, 19143.

HEARHED bOTREH M SECEHINTHE BEhbRTAVv IV
EOWHE X VERTD b, XRREREICILL ETRERE KA ORI
Enh b EDEN LD TR W EFZEND, APE THHEHBRIFINTHS
b4 b FRROERHCHE O THE LB L, FicEE EmAssZh A cifa
NTH2. COBFTPPTRIEAIIERE D bREYC D, %2 RKLETIHHAE
L) BRFTD 20 HEREINORITE & AWOEE & T 2 & & HBFSC

1) Type specimens: BfHo EXIE HBH % BEHER S, Eih: JWMH IV 7 41 =7
o Alameda Co. & Thid, MerriaM I Xii£MM Contra Costa TH 3 Lty #
v a v Yaquina @EOHTEAFE 2hTh 3,

2) Syn.: D. wataset Hay (Proc. U. S, Nat. Mus. 49, 1915). Type specimen:
B % B~k 3 BO— (Yosmiwara and Iwasagr, Jour. Coll. Sci. Imp. Univ.
Tokyo, 61, 6, 1902). FEh: Sl EE -tk IR AT 7 550

— 48—
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Hisl B v, BEICSEIRED b O & BENITRFE I N TH DEABIN TRIT TH
BENMNBICH 2O TREY K LASICEER D,

+ D. hesperus L@QME, HEOKSZHEKEO BOITTH LY KTH 2,
PR O Witk & b TR BHE D BRI HEATE ca. Sdom. L v BT
(Hay OFH 53HoT) ea. 19 em. o ik 1:0.56, EEwiEL b HEE
HSEOREHEE ca. 28 em. : ca. 17.5 em. (=1:0.62) TH 5, LB HEIE O
(EADIEOI R RHEAED bOTREET 5 & ca. 30em. F
LS VAT ca. 19em. (ki 1:0.63), ¢ il FHITER W2 OE
BREN D, MHFEIORITHERED bOTRITTOMCFE LBV LTHD
7% FIRIC X RFEINTH D BERE KT L3 v v ED bOIC
LT Z D IBSRCERT S 2 Bl BIFFILATH OB CH TERIEE O ZE A WK
BIOMERE I BEKTET ca. 14em. F L FvjET (BlH b EHoT) ca. 10.5em.
(coMiz 1:075), BLEHCRTIEASHAICHEAETS 5,

RICHICEL TR A v Y EDO DO TRESEHL TRV, LB M? & Hay
DFETECATRERES 5l mm. f§F 33 mm. (MERRIAM %557 L7z Coalinga bk
EOMIERES 6dum. F 41mm) THOT, HEKOEFC H2 M Ekx
Bmm. % 48mm. T, EILRTERELL L2 v, B UBRRE R THRER
BT 2, X EREE 2 ERS CHEBCE T2 LB h s AEL L b O L3
Pt ¢ Hav #9RLTHBH, CIEBAKXD 4 b ) HEAEO 22 1
HREBREDTH S, BETRIEANRICH T2 Mo LIER T/
Vo

D. japonicus E@ILE:, iRt KK LB LN 20X AMTH 2, £
EEEE OLE M® ZES T3nm. THOTHEADOZN (E2 T6mm.) LEE
AXTS2450FE 38 mm. TH 24 5H%E A8mm.) [Ttk LIESE L Huv,
P ZHERED bOTREEGEIETED 4 Hofy miRfilo 1 Hikfio
HEICIE LA LN TD 20 22 ICRIRED O TRITAIMUO 2 AR E <,
TR > 2 BRCBRAAO HEEEREPETH S, Bic M° KB TIESERE
TR LABER S © & RiFs, S L VESRDIRY TRAKR
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2 LIRS THABIHEREED b L ENI 21 2,

KITTFHUIC B LT USEREET O 8 M IFc it T Sk« PM,M,
ETNE M, O BRECHTE L TR LN 23T, comiEEEmcrs L
N 6 L BEDOTH S, HAETR THESOTREIIZ3HLR2, zo
LW TH L v C Lid/e LR BIc B S SHIEICES S 3 ¢ & 455
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5. Desmostylus mirabilis nov. from Saghalin (Résumé)
By
Takumi NAGAO

A name Desmostylus mirabilis nov. is proposed for the remain recently acquired
from a tributary of the Keton-gawa in Japanese Saghalin, which, the writer
thinks, represents a species distinct from D. hesperus MaArsu and D. japonicus -
TorunNAGA and Iwasaxr, the two well established species of the genus. It has
a much larger skull with a narrower parietal region and a smaller interno-
anterior column of the last upper premolar than the Oregon form and differs
from D. japonicus in being provided with a broader M? and a smaller P* in the
upper jaw and a broader M, in the lower. The columns of the lower M, are in the
new species 7 in number instead of being 6 and those of the upper M® seem to
be less slender.
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Constitution of the Palaeontological Society af Japan.

Article 1. This Society shall be known as the Palaeontoglogical Society of Japan.
It forms a section of the Gelological Society of Japan.

Article 2. The object of this Society is the promotion of palacontology and
related sciences.

Article 3. This Society to exccute the scheme outlined under Article 2, shall
hold annual meetings and discussions.

Article 4. Proceedings of the Society and articles for publication shall be publi-
shed through the Journal of the Geological Society of Japan. Separa-
tes and circulations will be sent to members of the Palaeontological
Society who are not members of the Geological Society of Japan.

Article 5. The annual dues of this Socicety is two dollars for the foreign mem-
bers of the Society

Article 6. This Society shall hold the following executives, President onc pre-
son, Councils several persons.

Article 7. The President and Councils shall be elected annually. The President
and Councils shall be elected from the Society body by vote of its
members. All elections shall be ballot
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