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97. A Preliminary Note ow the Fossils from Hiraga-gun,
Akita Prefecture, Northeast Honsyu, Japan.

By

Kotora M. HATAI and Sy6z6 NISIYAMA
(Read October 7th ; received October 14th, 1939)
The stratigraphy of the region lying on the east and west of the Waga

mountains was worked out by K. Muravama,” who gives the following succession
of the rocks there developed, namely:—

West of the Waga Mountains

) WV aos 3 A 2 :
Bast of the' Wags Mountainis (Mahirudake Mountains and in the Waga Basin)

Kawasiri tuff beds

Kanazawa tuff and shale beds
Sannai shale beds
L SR, unconformity ...................................... unc()nformity ....................

Sasama beds
Kurosawa sandy shale beds

Tunatori sandstone and shale beds

Araya sandstone beds Hanayama sandstone beds

................... URCONFOTIIEIY ¢+ v+ v v e re e e
Yosizawa sand and gravel Beds

The fossils collected by the writers are from the west of the Waga moun-
tains,-a region whose precise stratigraphic details were given by K. Muravama as
follows: —

Kawasiri tuff beds:—Several hundred meters of green tuff, tuff breceia, intercalating thin
layers of conglomeratic.and sandy tuff, tuffaceous shale and sandstone. - The bads cover
unconformably the Palaeozoic formation and biotite-granite and hornblende-biotite-
granite. The beds carry numerous auriferous and cupriferous quartz veins and other
metallic ore deposits. Abundant silieified wood and a few marine shells are found in
the beds.

Kanazawa tuff and shale beds :—Alternating beds of green tuff, tuffaceoms shale and
sandstone with a little of conglomerate. Thyéasira and an Echinoid are collected from
the beds.

. 1) K. Muravama:—Explanatory Text of the Geological Map of Japan, Scale 1:75,000, Zone 9,
Xol. 111, Sheet 32, Yokote. Imp. Geol. Sury. Japan, 1937 (Japanese with summary in English).
M et



42 K. M. Harar and S. NISIYAMA

Sannai shale beds :—Is composed of hard shale intercalating with some tuff and sandstone.

Kurosawa sandy shale beds :—Basal conglomerate, 2 to 10 metfers, is followed by black
tuffaceouns sandstone with conglomeratic layers. Above it occurs an alternation of
tuffaceous sandstone and shale, about 100 meters in total, superposed by thick sandy
shale with some grey shale which consists of the greater part of the beds. On the top
is tuffaceous and nodular sandstone. A marine fossil, Thyasira bisecte CONRAD var.
nipponica, YABE et NOMURA is characteristic of the beds.

Ha.nayama sandstone beds :—Largely of loose sandstone and conglomerate, with a minor
amount of shale. Loeally thin seams of lignite or coal are embedded.

Yosizawa sandstone and gravel beds :—Uncensolidated sand and gravel in alternatio,
overlying unconformably the Hanayama sandstone beds in fhe Waga Basin.

Younger deposits consist of gravel, zand and clay which from the low terraces
along the rivers. The whole complex, from the Kawasiri tuff beds up to the
Yosizawa sand and gravel beds apparently belong to the Neogene in age.

In regard to the entire Tertiary system dealt with by K. Muravama, the fol-
lowing interesting remarks are given in his work, namely:—

Tertiary rocks that grouped here as the Kawasiri Tuff Beds, probably of early
Miocene age, construct a greater part of the Ou Mountain System which, in the mapped
area, consists of two mountain masses, the Waga Mountains on the east and the Mahiru-
dake Mountains on the west, separated by a lowland, the Waga Basin. The Kawasiri beds
may be correlated with the Kosaka and Furokura Tuff Beds known in the Kosaka and
Hanawa sheet-map areas further north. In the southern part of the Mahirudake Mountains
the Kawasiri tuff beds are succeeded by another younger series, probably of Middle
Miocene age, which compurises two rock-groups, the Kanazawa Tuff and Shale Beds and the
Sannai Shale Beds. This Miocene series seems to be equiv alent to the Ogasima Series in
the oil-fields of Akita.

Resting unconformably upon the above mentioned rocks are Pliocene formations which
comprise strikingly different lightological types in the eastern and western flanks of the
‘Waga Mountains, although these seem collectively to be almost contemporaneous in age. In
the former region, the Pliocene is classified into the Sasama Beds, Tunatori Sandstone and
Shale Beds and Araya Sandstone Beds and in the latter, into Kurosawa Sandy Shale Beds
and Hanayama Sandstone Beds. These may correspond to the Yuri Series and the Sibi-
kawa Sandstone in the oil-regions of Akita. In the Waga Basin, the Pliocene beds are
covered by the Yosizawa - Sand and Graval Beds “which are thought to be Uppermost Plio-
cene in age.

As to correlation” of the above stated Neogene deposits with other regions
within Northeast Honsy@, Japan another short article will be published, while the
present one will deal only with the few fossils collected by the writers on the one
hand and with a few more or less interesting features observed in the field on
the other. _ ' :

Before going further, the writers wish to acknowledge their warmest thanks
to Prof. H. Yasr of the Institute of Geology and Palacontology, T6hoku Imperial

1) In regard to correlation of geographically isolated geological formations, the readers are re-
fered to an article submitted to the 6th Pan-Pacific Science Congress held in California, 1939, in
which correlation of the more important geological formations (Tertiary) of Javan are fully dealt with.
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A 'Preliminal:y Note on the Fossils from Hiraga-gun, Akita Prefecture, Northeast Honsy{i, Japan 43
! \
University, where the present work was undertaken, for kindly sﬁbmitting this
article for publication. Thanks are also due to the Saito Ho-on Kai Foundation
in Sendai, for the grant-in-aid, which has made possible the trip to various regions
within Northeast Honsyti, Japan.

The fossils collected by the writers are from two localities; one is a well ex-
posed cliff built of rather hard tuffaceous sandy shale of light grey color, below
the primary school at Kurosawa in Sannai-mura, and is mapped by K. MUrAyama
as belonging to his Hanayama sandstone beds; the other locality is a small river-
cliff in the upper course of the Kurosawa-gawa near Kami-Kurosawa also in
Sannai-mura, and is mapped as the Kurosawa sandy shale beds. The fossils col-
lected are very few in number, as shown below.

Cardium (Clinocardium) species indet. - ««-vovveeenn.. Kurosawa
Lucina (Myrtea) acutilineata CONRAD «+:« v veeoneeeen Kurosawa Kami-Kurosawa
Macoma tokyoensis MAKITAMA «« v ccoterer oottt Kurosawa Kami-Kurosawa
Macoma incongrud (v. MARTENS) « -« cccrvrereriaeans e un Kurosawa
Mya cuneiformis (BOHD): -+« B Kami-Kurosawa
Serripes laperousi (DESHAYES) « -5« v o -vvneeeiann e . Kurosawa
Telling-speeies andet: @ -y oes oo o oitilde s Sl o oe o Kurosawa Kami-Kurosawa
Natica janthostoma DESHAYES - «:ccorvvteernenn EEREEE Kurosawa Kami-Kurosawa

Although the number of fossils are very few at both localities, it is interest-
ing to notice that Serripes laperousi (Desmayps) is very common at Kurosawa
while Mya cuneiformis (Bounm) is most common at Kami-Kurosawa. Further, all
of the specimens of Lucina acutilineata CoNraDp which have been collected or
observed at the localities, are very small in size, irregardless of the fact that the
scas at the time when the fossils once lived were cool; a climatic condition quite
favorable to Lucina acutilineata.

Juding £.om lithological characters of the two localities, that of Kurosawa is
hardly distinguishable from the light grey to yellowish, rather hard tuffaceous
sandy shale of the Kuzusawa beds” ncar Aterazawa in Yamagata-ken. The Kuzu-
sawa beds near Aterazawa in Yamagata-ken is also characterized by having large
numbers of Serripes laperousi (Drsmayms) in addition to Turritella saishuensis
Yoxovama, Buccinum and others. The locality of Kami-Kurosawa which consists
of rather compact, ashy-grey tuffaceous sandy shale, much resembles the fossilifer-
ous parts of the Wakimoto® sandy shales beds on the Oga Peninsula in Akita-ken
as well as the Hanezawa” sandy shale beds near Sinzy6 in Yamagata-ken, and

1) E. Murakost :—The Geology and Topography of the Upper Course of the Sagaegawa, Nisi-
Murayama-gun, Yamagata-ken. Graduation Thesis of Inst. Geol. Pal., Téhoku Imp. Univ., (in Japa-
nese), 1936.

2) S. Nomura and K. Harar: A Note Concerning Data on the Bathymetric Range of Certain
Marine Animals and Remarks on the Geology of the Neogene Formations in Northeast Honsyii,
Japan, and Their Depth of Sedimentation as Indicated by the Fossil Fauna. Saito Ho-on Kai Mus.,
Res. Bull.,, No. 10, p. 317, 1936. -

3) Y. Inzuga: On the Geology of the Yamagata Oi-Fields. Jour. Geol. Soc. Tokyo, Vol. 37
(Supplement to No. 447), 1930 (in Japanese). S. NomurA and N. Zmngo :—List of the Neogene Mollusca
Collected from the Vicinity of the Town Sinzyd, Mogami-gun. Saito Ho-on Kai Mus., Res. Bull. No.
13, 1937. ;
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4 - 3 K. M. Harar and S. NisivAmMA
also similar rocks with fossils are developed along the upper course of the Nikko-
gawa” in Yamagata-ken.

From the foregoing statements it appears that the lower part of the Hana-
yama sandstone beds of K. Muravama should better be placed in a part of the
Kurosawa sandy shale beds, particularly from the view point of fossil-content and
lithological characters as will be stated in full elsewhere.” Consequently, it follows
that the Kurosawa sandy shale beds plus a part of the Hanayama sandstone beds
‘is an equivalent of the Wakimoto sandy shale beds of the Oga Peninsula, and
that the Yosizawa sand and gravel beds may roughly correspond to the Sibikawa
. sandstone beds of the Oga Peninsula. Further correlation will be *given else-
where.

MHBRMEMEMA = i ¥ T GEE
iﬂl#d\b‘é - BINE =
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TR s XA i 7 Y .
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1) 'S. Nomura :--On Some Neogene Fossils from along the Upper . Course of the Nikkd-gawa,
Akumi-gun, Yamagata-ken, Northeast Honsyf, Japan. Saito Ho-on Kai Mus., Res. Bull,, No. 13, 1937.
2) A full account of the Tertiary Deposits of the Japanese Islands is now in preparation.

By bR .
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98. On the Occurrence of Taxodioxylon albertense
(PENHALLOW) in the Senonian of Karahuto
(Japanese Saghalien)

By

Misaburo SHIMAKURA

(Read October 7th, 1939, Received October 14th, 1939)

A number of fossil wood from Kawakami Coal Mine, Toyohara-gun, Karahuto
(Japanese Saghalien) is stored in the Department of Geology and Mineralogy,
Hokkaidé Imperial University, Sapporo. It is interesting that there is a wood
specimen belonging to Taxodioxzylon albertense (PENHALLOW) SHIMAKURA among
these materials.

General structure of this specimen is:

Growth rings wide, boandarics distinet. Bordered pifs on radial walls of early wood
tracheids circular or oval, arranged in one or two rows, opposite and laterally contacted
when in two rows, with circular or' oval pit-apertures; crassulae distinet (Fig. 1). Tan-
gential bordered pits of late wood tracheids small, cireular, scattered, few in number; with
oval or lenticular pit-apertures; often contacted and compressed hordered pits present in
both ends of tracheids. Rays very high, often reach 70-80 cells high, 1-2 cells wide (Fig.
2); ray cells all parenchymatous, irregular in size and shape, ray pits on lateral walls
large, circular, half-bordered, one, ravely 2-3, per field; with oval or oblong, oblique pit-
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Fig. 1. Radial section of the Wood, showing Fig. 2, Tangential section of the Wood,
Bordered pits on the tracheids and rays. showing biseriate rays.
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46 M. SHIMAKURA

Fig. 4. Transverse section of the Wood, showing traumatic resin canals.

apertures (Fig. 3); tangential and horizontal walls of ray cells thin and smooth. Resin
cells scattered throughout growth-ring ; horizontal walls of resin cells seem to be smooth.
Normal resin canal always absent ; while vertical traumatic resin canals distinetly present
(Fig. 4). '

The present specimen agrees in every respect with Tazodiozylon - albertense

described by Pexmarrow” under the name of Sequoia Albertensis from the Ed-
monton Series of the Red Dear River, 100 miles west of Gleichen, Alberta,
Canada. - ;
It is 'doubtless that there are some phylogenetic relationships between this
wood species and Sequoia. Although KrAuser” thought that this wood species is
near to Tazxodiozylon sequoianum (MerckL.) GorHAN, the essential difference be-
tween the two is in the lateral pitting on the ray cells.

According to KxNowrLron and PrxmEALLOW, Picea albertensis PENHALLOW,
Cupressinoxylon. macrocarpoides PENHALLOW, and Sequoia reichenbachii (GEINITZ)

1) Pexmarrow, D.P.: Report on a Collection of Fossil Woods from the Cretaceous of Alberta.
Ottawa Naturalist, Vol. XXIV; No. 4, 1908.
2) KrAUseL, R.: Die fossilen Koniferenholzer. Palaeontogr., Bd. LXII, 1919.

(LR
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On the Occurrence of Taxodioxylon albertense PENmALLOw in the Senonian of Karahuto 47

Herr accompany Tazodioxylon albertense (PExmALLOW) in the Cretaceous of Al-
berta district. In Kawakami Coal Mine, the present writer” found the following
species:

Cladophlebis frigida (HEER)

?  Nilssonta sp.

Nipponophyllum sp. nov.

Brachyphyllum wvulgare (Sroprs et Fuirr)

Brachyphyllum sp.

Brachyozylon sp.

Cedroxylon cf. Yendoi Srores et Fujir

Piceophyllum sp.

Piceoxylon sp.

?  Prepinus sp.

Phyllocladozylon aff. Gothanni (SrorEs)

Podocarpozylon sp.

?  Sciadopitytes sp.

Cryptomeriopsis antiqua Srorrs et Fuyix

Paracupressinozylon cryptomerioides SHIMAKURA

Geinitzia sp. (aff. Sequoia reichenbachii HEER)

Strobilites sp.

Carpolites sp. nov.

The second record of Taxodioxylon albertense (PENmaLLOW) was published in
1937 by the writer.” It is two specimens collected from the Senonian (the Hutaba
Group of the Urakawa Series), one from Oriki Mineral spring and the other from
the south bank of the Asamigawa, Hirono-mura, Hutaba-gun, Hukusima-ken,
Northeast Japan. The occurrence” of this species in the Senonian of Karahuto
may indicate its wide distribution in the East Asia-in that time.

Finally the writer wishes to express his sincere thanks to Prof. H. YABE of
the Tohoku Imperial University for his kind guidance, and also to Prof. T. Nagao
of the Hokkaido Imperial University for his kind offer the specimens for study.

1) SHIMARKURA, M.: Preliminary Report on Some Cretaceous Plants from Karahuto. Trans.
Palaeont. Soc. Jap., No. 23, 1936. !

2) SHIMAKURA, M.: Notes on Fossil Woods, V. (In Japanese). Journ. Geol. Soc. Jap., Vol. XLIV,
No. 527, 1937. SHIMARURA, M.: Studies on Fossil Woods from Japan and Adjacent Lands. Con-
tribution IT. The Cretaceous Woods from Japan, Saghalien, and Manchukuo. Sci. Rep. Tohoku Imp.
Uniyv., Ser. 2, (Geol.), Vol. XIX, No. 1, 1937.

3) SHIMAKURA, M.: The Past Distribution and Origin of Coniferous Plants in Japan. Jubilee
Public. Commemoration of Prof. H. Yasr’s 60th Birthday, 1939. i

~
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48 M. SHIMARURA \
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99. Notes on Heterophyllia and Hexaphyllia
By
Hisakatsu YABE and Toshio SUGIYAMA

(Read October 7th ; received October 14th, 1939)

In the fifteenth Meeting of the Palacontological Society of Japan held June
17, this year at the Geological Institute, Tokyo Imperial University, the preserit
writers reported on a new discovery of some fossil corals belonging to the genera
Hexaphyllia and Heterophyllia in a Lower Carboniferous Limestone of Hikoroiti-
mura, Kesen-gun, Iwate-ken in the Kitakami Mountainland®. At that time two
new species were distinguished of Hezaphyllia, but only mere mention of the oc-
currence of Heterophyllia could be given, owing to its scanty material. Sub-
sequently better specimens of the latter genus were found in the same material
and a careful examination of them has not only revealed that there is a new
species, but further, what is more important is that the material brought forth
good evidence confirmatory to the close relationship of the two genera, and
moreover, that they are not in harmony with the view of their being hexacorals
or tetracorals in ordinary sense. The present note is devoted to the description
of the new species of Hexaphyllia and a consideration on the systematic position
of the two genera as indicated by the arrangement of septa.

The genus Heterophyllia was first erected by F. M’Coy® in 1849 on H. grandis
M’Coy and H. ornate M’Coy ; the original generic diagnosis runs as follows:

“Stem elongate, subeylindrieal, irregularly fluted longitudinally : horizontal section, few,
distant lamellae destitute of any order of arrangement,“but irregulaily branching and coal-
escing In their passage from the thin solid external walls towards some indefinite point neaxr
the center, where the few main lamellae irregularly anastomose : vertical section, showing about
the middle an irregularly flexuous line (the edge of one or two of the rediating ve.tical lamel-
lae), from which on each side a row of thin, distant, sigmoidally curved plates extend ob-
liquely upwards and outwards, forming a row of large rhomboidal cells on each side.”

In 1869, P. M. Duxcax” extended the genus Heterophyllia to include his new

1) H. Yase and T. Sveiyama: Discovery of Hexzaphyllia in the Lower Carboniferous of Japan.
Trans. Pal. Soc. Japan, No. 16, Art. 91, pp. 85-88, pl. 13, 1939. ,

2) F. M'Coy: On Some New Genera and Species of Palaeozoic Corals and Foraminifera. Ann.
Mag. Nat. Hist., Ser. 2, Vol. III, p. 126, 1849.

3) P.M. Duxcan: On the Genera Heterophyllia, Battersbyia Palaeocyclus, and Asterosmilia ; the
Anatomy of Their Species, and Their Position in the Classification of the Sclerodermic Zoantharia.
Phil. Trans. Roy. Soc., London, Vol. 157, pp. 644-648, 1867.
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82 Hisakatsu YaBe and Toshio Suaryama

species m’coyt, lyelli and mairabilis, aside from sedgwicki, granulate and angulata
which are closely allied to the previously known species (Het. grandis and ornata),
and distinguished two groups of species; in the first three species coralla are
small and constant in bearing only 6 septa: these species were correctly transfered
by later authors to an allied genus Hexaphyllia StuckENBERG, 1904”7 with the
genotype Hewx. prismatica STucKENBERG from the Lower Carbomniferous of Central
Russia. It is hence quite natural that the generic diagnosis of Heterophyllica given
by Duxcax® differs from that of M’Coy. The members of the other group of
. Duxcax being left in Heterophyllia, its confine is now almost reduced to the
original one.

Heterophyllia, in this revised sense, has only those species reported from the
Lower Carboniferous of Scotland, and it is by the present discovery of a new
species of it in the Kitakami Mountainland that it to the first time has been found
to have had its geographical distribution outside of Scotland, and extended to the
Far Bast ; it is particularly interesting that the genus occurs in association with
Hexaphyllia in the contemporaneous deposits in Japan as in Secotland.

Heterophyllia kitakamiensis, sp. nov.
Pl. 4 (1), Figs. 1-7 :

Corallum (or corallites) eyindrical, somewhat attenuated posteriorly calical and basal
parts not preserved, oblong in cross section, slightly arcuate, over 30 mm long, up to 2.5 mm
broad; wall 0.15 mm thick, consists of thin primordial wall and rather thick sterecozone, the
latter composed of, under high magnification, numerous councentric layers arranged as in
Hezaphyllia elegans YABE and SUGIYAMA and Hez. japonice YABE and SUGIYAdMA. Septa
13 ; two opposite, septa, presumably cardinal (e¢) and counter (¢’) septa, meeting at the center
of corallum. lying on a medial plane and dividing it symmetrically into two bilateral parts,
alar septa (@) as large as cardinal and counter septa, strongly converged towards cardinal
side, united by their inner margins to carvdinal septa at or near the center of corallum ;
other septa strietly confined in counter quadrants, 9 in number in the type specimen, com- .
prising 5 in right side and 4 in left side. Tabulae few, distant, either ascending eclose to
wall or nerrly horizontal (Pl. 4 (1), Figs. 6a,6a"6h,6hb’). Outer surface more or less costu-
lated along the inner margin of septa ; otherwise smooth.

Remarks: At present having no evidence of colony building, the coral in
question is considered as forming simple corallum. It agrees well with Heterophyl-
lia in every feature and especially is similar to Het. angulata and Het. sedgwicki
in the general outline of corallum and in the arrangement of septa ; but the two
foreign forms are larger, bear a greater number of septa and tabulae.

1) A. SruckeNBERG: Anthozoen und Bryozoen des unteren Kohlenkalkes von Central Russland.
Mém. Com. Géol. Russie, n. s. No. 14, p. 72. 1904. .

2) P.M. Duxcax: 1 c. “The corallum is simple, long and slender. The gemmation takes place
around the calicular margin, and is extracalicular. The septa are either irregular in number and ar-
rangement, or else are six in number and regular. The costae are well developed, and may be tra-
becular, spined, and flexuous. The wall is thick, there is no epitheca, and the endotheca is dissepi-
mental.”
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Notes on Heterophyllia and Hexaphyllia 83

Besides the typical examples of Het. ~kitaka_miensis there are several coralla in
transverse section which diverge from the typical examples in certain respects,
namely, subquadratic outline, prominent costa-like ridges, and slender septa ; these
are for a while distinguished as Het. sp.
nov., cfr. kitakamiensis (Text-fig. 1, (8);
PL 4(1), Figs. §,9).

Localities and geological horizons ;
Pass between Higuti-zawa in Kawauti
and Onimaru in Omori (Reg. No. 63272,
holotype, and 63279), Yuba-zawa in Saka-
moto-zawa (Reg. No. 65280), both in
Hikoroiti-mura, Kesen-gun, Iwate-ken.
Lower Carboniferous Onimaru Series ;
found in limestone in association with

3
Lithotrotion irregulare (PHILLIPS), Syrin- 1 SR A
gopora spp., Hexaphyllia japonica YABE g
and Svearvama, Hex. elegans YABE and
Sveryama, Ozawainella, Endothyra. Het.
cf. kitakamiensis is from the first lo-

cality. Text-fig. 1. Sketches of Heterophyllia

1-7. Heterophyllic kitakamiensis, sp. nov., shown
Manner of Increase of Septa in PL 4 (1), Figs. 1-7.
in Number 8. Ift'terop'hyll»za ¢l Icril'al.'amz,enszs, Sp. TNoOV.,
shown in Pl 4 (1), Fig. 8
In the former paper dealing with 9. Heterophyllia granulate DuNcaN, xca. 1.8
10. Heterophyllia sedgwicki DUNCAN, Xca. 2
11.  Heterophyllic angulata DUNCAN, Xca. 2

the Japanese species of Hexaphyllia the
writers” referred to the particular mode
of thickening of the stereozone of wall, namely, each of its lamellac which are

parallel to the primordial wall bend abruptly backwards or outwards in approach-

ing the proximal end of septa. The very same feature is visible also in Hexaphyl-

lie kitakamiensis and Het. cf. kitakamiensis. In these two genera, the enlarge-

ment of corallum takes place along the proximal end of septa; in Heferophyllia

with more than 6 septa, the points of most vigorous growth of wall increase in

number with new addition of septa.

While Hexaphyllia possesses only 6 septa throucrhout its individual life (ex-
cept the youngest stage, of which nothing is known to the writers), Heterophyllia
in advanced stages of growth is always provided with more than 6 septa and it
is now found that there is a young stage with 6 septa only, which are arranged
similarly as in Hezaphyllia (Text-fig. 1, (1); PL 4 (1). Fig. 1).

There are numerous young coralla or younger parts of the mature coralla of :
the Japanese species of Heterophyllia, in transverse section, which serve for deci-
phering the manner of addition of new septa in the genus; the following inter-

1) H. Yasr and T. Svcrvama: l.c.
g
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pretation is proposed in harmony as possible with that now current as to the
septa of tetracoralls and hexacoralls.

Some of the most typical ones observed are selected for 1llustratlon in the
annexed Text-figures 1 (1-7). Fig. 1 represents one of the youngest or smallest
coralla, measuring 0.6 mm in diameter ; it is quite similar to Hezaphyllia in pos-
sessing 6 septa, but differs from it by thinner stereozone of the wall and angular
outline ; in this the writers assume ¢, ¢, @, @ and 1,1 to be the cardinal, counter, alar
and first secondary septa respectively, the last two appearing in the counter quad-
rant. In Fig. 2, there appears a septum 2 between 1 and a in the right counter
quadrant (or the quadrant assumed to correspond to counter quadrant of tetra-
corals). Next in Fig. 3, another septum 2 appears in the left counter quadrant,
and in Fig. 4 one more 3 in the right. In Fig. 5, there are already four septa
(1-4) in the right counter quadrant and three (1-3) in the left. In Fig. 6, the
right counter quadrant has five septa (1-5) and the left four (1-4); in Fig. 7, the
former six (1-6) and the latter five (1-5). 1In the Japanese species, there is no
example possessing more than eleven septa aside the cardinal, counter and alar
septa. According to this interpretation, the younger septa appear successively
close to alar septa in the counter quadrants and none in the cardinal.

At present the writers have no material of Heterophyllia from Scotland for
comparative study, but can find good illustrations of Scottish forms in several
papers consulted”. These figures show that all the species surpass the Japanese
form in number of septa, though only by a few, and at the same time that the
former do not essentially differ from the latter in general plan-of the arrangement
of septa which makes it very probable that in these species the succession of septa
also follows the same rule as observed in the Japanese, though it is not excluded
that some of the septa, especially smaller ones, may belong to a different cycles
than others or may be different nature, as the exosepta of the Hexacoralla are.

Accepting the view of six primary

septa in all corals—Hexacorals, Tetracorals " / \ Y/ 2\
and those now in concern—every corallum

can be considered as being divided into \X /
six sextants. These sextants are all equi- ) | R

valent in hexacorals younger septa appear- \

ing symmetrically in regular cycles in each ® @ @
of them. 1In tetracorals, two sextants ad- £ 5 =
jacent to the counter septa are suppressed SR s e R
e younger. Spbegts adiled jorlvig g armtli;lembg;nb. 0? };e;ucorals, T:tracorals Iand
two other pairs of sextants, where the ad- jyuierophyliidae.

- dition of septa takes place always one- 1. Hexacorals

sidedly. In Heterophyllia and Hexaphyl- 2. Tetracorals |

lia, on the other hand, four sextants—two diakislgmpay b dge

1) Beside those already cited, to mention at this place js. H.A. Nicporsox and R. LYDERKER:
Manual of Palaeontolowy, 3rd Ed., Vol. I, p. 271, 1889.
== e
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adjacent to the cardinal septum and two to the counter—are suppressed and new
septa appear only in two intermediate sextants; further they are related nearer
to the Tetracoralla than to the Hexacoralla in the arrangement of new septa in -
the two sextants, always being one-sided and never symmetrical as in: hexacorals.

In his paper of 1887, Duxcax” discussed the systematic position of Hetero-
phyllia, including also Hezaphyllia of the present day in his conception, and
eventually brought them under Hexacoralla and especially included them in the
Family Astracidae, erecting a new subfamily Palastracacea for them. ILater, F.
RoeMER® recognized their affinity to tetracorals, and in consequence raised the
subfamily to the family Palastracidae in transfering it to the Tetracoralla, in his
Lethaea Palacozoica, 1880. M. NrumayR also sustained RoemEeRr’s view after a
lengthy discussion in his “ Die Stémme des Tierreiches, I, 1889.” STUCKENBERG,"”
founder of the genus Hexaphyllia, however, simply followed Duxcax in 1904, as
to the systematic position of this genus, without any particular comment. In
later editions of K.v. Zirrer:  Grundzige der Palacontologie,”” Heterophyllia,
Hexaphyllia and Battersbyia are all placed in the Cyathophyllidae. Very recently
W.G. Saxrorp” in his through revision of the families of the Tetracoralla, threw
Heterophyll '« and Hexaphyllia, together with Battersbyia, aside in his “ Unresolved
genera.”

The writers have shown above that Heterophyllia and Hezaphyllia are quite
different from hexacorals, in spite of their having in common six primary septa ;
likewise they can not be included in tetracoralls in the ordinary sense. Certainly
they need their own family, distinct from, any other coral families, for which
Heterophyllidae is here proposed on the typical genus Heterophyllia, to substitute
Palastracacae of Duxcax.and Palastraeidae of RoEMER, as the older names are in
disharmony with the International Rule of Zoological Nomenclature.

As to the systematic possition of the family Heterophyllidae, the writers now
bear in mind an idea as the following scheme shows:

Hexacoralla
Tetracoralla
Dycoelia—ineluding the single family Heterophyllidae.
Tetracoelia—including all other families hitherto assigned to the Tetracoralla.

1) P.M. Duxcax: Ll c., p. 650.

2) F. Roemer: Lethaea Palaeozoica, I, p. 412, 1880.

3) M. Npumavyr: Die Stdmme des Thierreiches, I, p. 275, 1889.

4) A. STUCKENBERG: . c.

5) K. A. von Zirrer: Grundziige der Palaeontologie Invertebrata, p. 108, 1924.

6) W.G. Saxrorp: A Review of the Families of Tetracorals. Part II, Amer. Jour. Sci. Vol. 237,
No. 6, p. 416, 1939. :
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Explanation of Plate 4 (1) )

1-7. Heterophyllia kitakamiensis, sp. nov.

1. Cross section, 0.6 mm broad; Xx20
2. Ditto, 0.7 mm broad; X20 ol
3. Ditto, 0.9 mm broad; %20
4. Ditto, 1.1 mm broad; %20
5. Ditto, 2.2 mm broad; Xx20

6a. Ditto, 2.5mm broad; %20
6a’ Microstructure of wall and septa of the specimen shown in 6a; Xea. 20
6b Longitudinal section of the specimen shown in 6a; X20
6b’ Microstructure of wall and septa of the specimen shown in 6b; Xxca. 20
7. Cross section, 2.1 mm broad; x20
8,9. Heterophyllia of kitakamiensis, sp. nov,
8. Cross seetion, 2.8 mm broad; x20
9. Ditto, 2.3 mm broad; Xx20
10a, 10b. DMierostructure of wall and septa of Hezaphyllia elegans YABE and SUGIYAMA
Xea. 15
10a Cross seetion
10b Longitudinal section

H eterophyllia i \¢ Hexaphyllia T 5k \» T G
b =R N U

FEE S I OA G LT TEFIREAITR H BUTA o A28 o ke 4~ b Hecaphyllia o 2 35 %

45 L, [A¥ic Heterophyllia o 365E+ 2 2454 Uiz 25, HEHZR 200 255138 Heterophyllia & 1 HkEts 2 =
L RS , AAERBIE HAE 2 4245 6 Fio VR A5 4 54, ZRic QA4 Heterophyllia o 2 o
M TH 2o FO HAEI B OFRIA b IR R, AHREEZ RO Moo 2 53, Heterophyllia (v
T3> bR i< E 2 Mo MEFREE O BMEE B D NE 2 Bl 5 < & A3 Az . MEoFERIC & 2 L RS R 7
T B R B T L, ASHIIIAE < I h o TR OB O FHC AR BT CIERERLTH 3, o TR
B EaE T2 1 HE I—']eterophyll‘i lag ZULEICHEIE S 2,

BEVCHN B AL 720 < NS TIEMERREE 45 6 & BRic—BRICT b AR IcE G 2 28, PO Tk 4 S iR S
AL TH %, Heterophyllidae TR IC 2 ¥ FfichR 53 27 b3, HEMRAE AATEARICITS = fu 3 30k 1o Bi%
> Py S (X D S 1 S T D 2, o THAENE) 237 iT Tetracoelia & Dycoelia k1237 2 55 L Hetero-
phyllidae Z#HEICANL 3 239k d RETD %,
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100. On the Mode of Occurrence of Glycymeris
matumoriensis NOMURA and HATAT, in
the Nanakita District, Rikuzen

By

Kotora M. HATAI and Manziro NAKAMURA

(Read October 7th ; received October 14th, 1939)

In a recent article, S. Nomura and K. Harar” recorded from the Miocene
rocks of the Nanakita District in the north of Sendai City, Rikuzen Province,
Honsyt, a very interesting shell, which they named Glycymeris matumoriensis.
In their report it was stated that this particular species occurs at Matumori (the
type locality), Isikura and Kumagai, being particularly abundant at the first
locality and frequent in the others. Since their publication, the writers have
been engaged in the field study of the Nanakita District, and although the work
is yet in progress, the writers have found, they believes, interesting data in the
field which throws additional light. on the mode of occurrence of this species.

Here the writers wish to thank Prof. H. Yase of the Institute of Geology
and Palaeontology, Téhoku Imperial University, Sendai, where the present work
was done, for so kindly premitting and also for generously submitting this article
for publication.

In the Nanakita District, specimens of Glycymeris are so abundant in a par-
ticularly horizon of considerable distribution within the District, that the writers
were lead to distinguish it as a separate zone, to which the name Glycymeris-zone
(shown in the accompanying-plate) is given. The stratigraphical position of this

7lycymeris-zone will be given at a future opportunity.

The Glycymeris-zone has a rather uniform thickness of about 1 ‘meter thr ough-
out nearly the whole of the central part of the Nanakita District, and is important
as a good key-bed. The numerous specimens of Glycymeris in this particular zone
nearly all are referable to Glycymeris matumoriensis Nomura and Hatai.

Nearly all of the specimens of Glycymeris as can be observed in the field
occur with their convex-side up, and very rarely down, as is normal. Isolated
valves are most common, while intact valves and distorted ones are rare; some
occur only as moulds or coasts. The specimens are fairly uniform in both hori-
zontal and vertical distribution. The lacality of Matumori represents the upper
sandstone to the conglomerate horizons, while the localities of Kokuda and Kuma-
gal reveal only the conglomerate and lower sandstone horizons. Among these
three important fossil localities and different rock-facies, Glycymeris occurs most

1) S. Nomura and K. Harar: A List of the Miocene Mollusca and Brachiopoda Collected from
the Region Lying North of the Nakakita River in the Vicinity of Sendai, Rikuzen Province, Japan.
Saito Ho-on Kai Mus., Res. Bull., No. 13, p. 123, pl. 17, figs. 1-6, 1937.
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88 Kotora M. HAaTAr and Manziro NAKAMURA

abundantly in the conglomerate facies, and about equally in the other rock-facies.

In association with Glycymeris matumoriensis NoMURA and Harat, are found
several interestig molluses as, Pecten kaneharai YorovaMa, P. kimurai YOKOYAMA,
P. cosibensis Yorovama, P. paraplebejus Nomura and Hamrar, P. akihoensis MATSU-
moro, and others. This fauna certainly points to the Miocene age of the Glycy-

meris-zone. !

In the east valley of Kumagai, the Glycymeris-zone consists of conglomeratic
sandstone, comprising pebbles which are well water-worn, rather uniformly arranged
and measuring about 1-83 e¢m in general size, although large pebbles measure as
much as 7 cm. The pebbles are larger above and smaller below where the general
size is about 5mm to 1em. The only fossils recognizable here are Glycymeris
matumoriensis and Dosinia kaneharai Yoroyvama, the former being most common.
The cementing material of the conglomeratic sandstone consists of tuffaceous sand
more or less calcareous.

The small exposures along the road-cutting a little north of Kumagai, ex-
hibits the Glycymeris-zone with pebbles larger than the foregoing locality, ‘the
large ones measuring about 10-18 em. Here the largest pebbles are found in the
upper and lower parts of the zone, while in the middle the pebbles are small, and
their arrangement is irregular. Mould specimens of Pecten kimurai YOROYAMA,
P. lLancharai YorovyAMa, Dosinia kaneharai YOROYAMA, a species of Spisula, a
species of Venus, besides those of Glycymeris are recognizable; here Glycymeris
is rare, while Pecten and Dosinie predominate. The cementing material consists
of tuffaceous sand which is at places more or less calcareous.

At Ono, the Glycymeris-zone is well exposed, and although Glycymeris is not
the predominating fossil, Pectens are unusually abundant. The conglomerate at

this place is very compact, being cemented by tuffaceous sand which is more or

less calcareous. The large pebbles measure about 5-8 ¢cm, while the largest are
about 20-30 cm ; these are well water worn. The pebbles at this place are larger
at the base as well as at the top, while the middle-part consists of smaller ones.
Unlike the other places, here pebbles of pumice are fairly common. No gastro-
pods were found, but besides the predominating Pectens and some of Glycymeris,
Mytilus crassiteste LiscHRE was found. : ,

In all of these three localities, it is interesting to notice that the fossils gene-
rally occur as moulds or casts, and that no gastropods were observed to occur.
Also the fossils are either parallel to the dip of the beds or a little oblique to
the angle of dip. TFrom the facts, that fragments of shells are very rare, that
the mould specimens still exhibit the minutest detail of sculpture, that the cement-
ing material is rather calcareous at places, and that, the Glycymeris-zone varies
in both lithic-nature and faunal facies at places, it can be inferred that, 1) the
fossils were originally embedded in complete state (with their shells), 2) the shells
of the fossils were lost by secondary action (chemical), as the shells were dissolved,
3) water-worn shells are very rare, thus showing that wave action may not have
been strong, and, 4) that the change in both lithic-nafure and faunal facies within

g — 16 —
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the same beds according to locality, may be explained from observations of the
recent shores (particularly of large bays as Mutu Bay in Aomori Prefecture).

Judging from the fact that the Glycymeris-zone has but a slght thickness
and that the overlying sandstone is cross-bedded and gradually merges into the
alternation of sandstone, shale and tuff, it appears that deposition was one of a
shallow sea. Further evidence for this statement is upheld by the fact that large
size shells of Glycymeris do not flourish in deep waters of the present seas.

Glycymeris matumoriensis Nomura and Harar, 1933

PL 5(2), Figs. 1-7,9.

1937. Glycymeris matumoriensis Nomura and Harar: A List of the Miocene Mollusea and Brac‘hiopoda
Collected from the Region Lying North of the Nanakita River 'in the Vicinity of Sendai, Riku-
zen Province, Japan. Saito Ho-on Kai Mus., Res. Bull. No. 13, 123-125, pl. 17. figs. 1-6.
Original description :— A
“Shell moderate in size, subcireular or more or less roundly trigonal in outline, nearly
equilateral, strongly convex ; test thick and heavy; anterior and posterior extremities almost
equally rounded; base regularly semi-eircular in eurvature; dorsal margin subequal, strong,
or a trifile convex, forming at Feak an angle of about 120°-130°; beaks almost eentral in
position, small, rather obtuse, approximate, slightly oblique; surface provided with narrow
and shallow impressed radial grooves which are marked on central part, becoming obsolete
toward either side of dise: interspaces between grooves fiattened, much wider than grooves,
ornamented by two or three fine radial grooves on their back; growth lines rather distinet,
somewhat fimbriated, some being larger than others; hinge-line considerably arched: area
high and broad, trigonal in outline, marked by about ten or more radiating grooves; teeth
rather small, about ten on each side of area, of which two or three central omes are gene-
rally oblitereated ; museular impression inacesible in all speeimens at hand, but judging from
exposed parts, they were possibly well defined; inner margin rather finely crenulated ; length
ca. 60, height 58, depth ca. 20 mm (left valve).”" ;

The specimens collected by the writers from Matumori, Kokuda and Naraki,
give the following dimension (in mm):—

Length 49 53 48 43 — 42 34.7 48.5 62 —
Height 47 47 47 ca. 42 56 38 32.5 47 — 56
Depth 16.5 20 19 15 28 15 104 ca.l15 — 19

The specimens show but little variation in the outline of the valves, being
subcircular in the majority of the specimens. In the depth of the valves also
only slight variation can be noticed, some being less convex than others. The
difference in the strength of the radial grooves may be due to the different degrees
of wear of the outer shell. The muscular impressions are well defined.

As already stated by S. Nomura and K. Harar, this species “apparently be-
longs to the group of Glycymeris yessoensis (SOWERBY), a common recent as well
as fossil species in Japan, from which it is distinguished, in possessing a more
circular outline of shell, more inflated disc and higher ligamental area with fewer
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teeth. @G. crassa Kuropa? from Sinano province is closely related to the present
species, but may be distinguished by having a greater number of ligamental
grooves. Kuropa’s species, according to his description, is said to have six groo-
ves instead of ten or more as in the present one.” Glycymeris k-suzukii OrsoMi-
KaDo, recently published by T. Omomikapo” from the Miocene rocks in the
vicinity of Takasaki City in Gunma-ken, is also related to G. matumoriensis
Nomura and Harar, in the outline of the shell and general characters, but is
distinguishable from the present one by the more inflated test and broader shell.

Explanation of Plate 5(2)

Figs. 1-7,9. Glycymeris matumoriensis NoMURA and HATAT (natural size). Showing the
general outline of the valve: convexity and interior of a valve.
Fig. & The Glycymeris-zone (G) overlying with unconformity a sandstone bed.

FERTBI-LALHH G AT % Glycymeris matumori nsis OFELMKIECHEW T (530
11 S N AR L B A

MZEAL LAL S 1o 5 2 iR Glycymeris oz 7o LTH S i 2 B3 v, ZIgERES (ly-
cymeris #y LR L o Y :

Fi P b 2 L FET M6 AE Glycymeris matumoriensis Novura and HATAT 12 LT, O ARIC LT, B
BHEEE L, FEE4T, '

Wi I2E& % 2 kI normal %V, B 5 convex side % _EHIciIF 2 b ©% {, convex side & FHic
817 % % ORIk LA L, #E L THURE o B8 o8 LEfTs @ A L < fhatoiis,

oSt 4 FERBER 2 2T 72 2 b oo, RIEBBH L V223 0EEHICLT, MUTRELRZ L0Z L,

B o BRZ ogake o Hr2b o WAL, KoMz Ktz 0MAT 22 L5 BT
Lo BRSPS LT, ZRMBEEIC X ) A U2 2 ARIE 2 TR L, BHic X VKRB 2855V,

Wit Glycymeris 35 & 4050 B e 2 b oFhA B {, BERRE R ZIHRIC TIRIFABL 2 L o b, At
BOVEE, Re3, REBMLE X VB 2 e i@ s e THREs A L b o & BiES,

1) T. Kuropa in Hoxyma: Geology of Central Sinano {in Japanese), Pt. Fossil Mollusca, p. 29,
pl. 12, figs. 90, 91, 1931.

2) T. Omwomikapo: Neogene Shells from the Vieinity of the City of Takasaki, Ganma-ken, Japan,
Trans. Pal. Soc. Japan, No. 69, p. 673, pl. 20, figs. 1-8, 1938.
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101. A Note on Camarophoria ‘‘ purdoni’’ from
the Permian of Timor

By

Ichir6 HAYASAKA and Séha GAN

(Received November 20th, 1989 ; Read February 24th, 1940) R

L

The species Camarophoria “purdoni” of Timor described by Brornr” seems
to include a few heterogeneous types that may perhaps be other species. Grapau
separated the smallest types (Figs. 19-23) from the larger and more characteristic
ones as specifically distinct, and identified with what he described as C. superstes
(VerxEUIL) from the Permian of Mongolia. This far, GrRaABAU’s opinion has to be
followed.

According to our observations upon the specimens collected about a decade
ago by the senior writer of this note, there is quite a wide range of variations
in the form of the shells and the number of the plications on the shell surface ;
of the latter those on the lateral parts of the shell are very indistinet as a whole.
In several of the specimens there is only one plication in the median depression
of the ventral valve, corresponding to which a pair of plications develop on the
median fold of the opposite. The largest number of the plications observed in
the ventral median depression is 6. Of the total of about ten dozen specimens
more than one half are rather well preserved and allow detailed observations
regarding the development of plications. .They are divided into groups according
to the number of plications’developed in the median depression of the ventral
valve, as follows.

1—plication group: 4 individuals
b (PR 7 z
Qi " ” - 15 "
4— o S Ry
A AT "
6— % ) H

Thus, the 4-plication group seems to be the most frequent, which fact has
been represented also by the illustrations of Broiri. GraBau defined his Mon-

1) Brorri:—Die permischen Brachiopoden von Timor, p. 55. (1916)
iy
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golian species C. purdoniformis to develop 3 plications on the median fold of the
dorsal valve and 2 on' each lateral part all coming into existence almost simultane-
ously: on either side of the median three one additional plication-is developed in
a later stage of growth of the shell, thus the median plications numbering five
altogether. At this stage there must be four median plications in the median
depression to correspond to the five of the opposite.

This far concerning the specimen No. 390 (Fig. 1, pl. VL) of GraBau. The
second specimen which is more imperfect than the other (No. 391: Fig. 2, pl. VI)
has 4 strong plications in the median fold of the ventral valve. In this specimen
the lateral plications are much more distinet than the other specimen. In no
case the lateral plications are distinctly developed in our Timorese specimens that
have less than 5 plications in the ventral median depression. Lateral plications
are, in reality, very faint and hardly recognized, in general, in the specimens
with 1 to 4 median plications. More than that, the lateral plications, when de-
veloped, are always dicidedly weaker than the median ones, and usually appear
considerably later than the latter.

Thus GraBau’s indentification of his Mongolian species with the Timorese
one does not seems to be agreed to by us. Not to speak of the smaller size of
the specimens, the mode of
development of plications is
judged to be quite different in
the Mongolian and Timorese
fossils. The latter is charac-
terized by its non-plicate ten-
dency of the lateral shell parts.
In this respect it appears to
differ from C. purdoni DavipsoN
of India as was originally de-
seribed and pictured by the
author (Fig. 1). Although
Broirr says that he has made ~ & i s

: Fig. 1. Camarophoria purdoni o
a  comparative study of the Davipson, reproduced from | » .
Timorese and Indian specimens  the original illustrations of V j
in order to identify these fos-  Davipsow. &

sils, the 6-plicated specimens that develop lateral plica-
tion differ from Davipson’s specimen in that the lateral Fig. 2. A typical example
plications are only very faintly represented (Fig. 2). OBEROISI“'T;J;)PI’;‘A’S‘:DSf)’;‘;d‘;’:_'
We should like to propose a new specific name for the 3104  from Ry
Timorese species, namely, C. timorensis. This is based monograph to compare with
on the specimens represented by the figures 7-14, 16, 17 the Oﬂ'gil_ml figure of Dx-
and possibly also 18 in Bromrs monograph:at our dis. VSO~ (Fig- 1.
posal there are about ten dozen or specimens, as stated elsewhere.

The chief characteristics of the new species are given below.
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1L

Camarophoria timorensis, sp. nov.

1916. C. purdoni, Broiri:—Die permischen Brachiopoden von Timor, p. 55, pl. 11, figs. 7-14, 16, 17,
and 18(?).

1928. C. purdomi, HAMLET :—Permische Brachiopoden, Lamellibranchiaten und Gastropoden von
Timor, p. 37, pl. IX, figs. 5-8. :

The shell is quite variable in form and also in size, but the majority of specimens are
wider than long. The measurements of about a dozen specimens, larger and smaller, give
the length-width ratio ranging between 1:1.04 and 1:2.1. If we take the length-width ratio
of dorsal valves only, as to correspond to GRABAU’s measurements, it varies between 1:18
and 1:1.51. This shows that the shell, as a whole, is much more transverse than C. pur-
doniformis GRABAU. A larger speecimen measures about 38 and 39.5mm, in length and
width respectively, and smaller ones are 23:28, 25:30, ete.

As to the height of the shells the following measurements represent the average value:
a specimen which is 36 mm long and 39 mm wide is 26 mm high: another speecimen mea-
sures 34X 36 X23 mm in length, width -and height respectively ; the ratios being 1:1.08:0.72
and 1:1.06:0.68, respectively. ;

The ventral or pedicle valve is less inflated than the branchial valve, but owing to the
very strong development of the median fold on the latter, corresponding to a medien de-
pression on the former, thus forming a very deep sinus in the anterior commissure, the
outline of the shell is often quite deceptive. The development of plications on the median
fold and in the median depression that begin not quite a half way from the beak to the
anterior margin, gives to shells a trilobate apearance, the lateral parts being only very
faintly plicate, or sometimes even almost nonplicate : thus the median and lateral parts
are quite strongly contrasted. In this point, the present species differs from C. purdoni
Davipson” with which it was regarded by Broini as identical.

The umbonal region of the ventral valve is quite wide and semicircularly convex along
the longitudinal axis, but the beak is very abruptly pointed and curved up over the umbona
region of the opposite valve, deltidial plates not being observed, eventually. Pseudo-area
is not developed. Concentric sculptural element is hardly recognized except in a specimen
or two in which very faint but rather closely set growth lines are observed (Figs. 6 and 7,
PL.9(3)). In a few other, multi-plicate specimens growth lines are represented by imbrica-
ting lamellae along the anterior border.

1) DavipsoN:—On Some Carbon. Brachiopoda collected in India by A. Fleming, etc. Q. J. Geol.
Soc. London, 18, p. 30, pl. 2, fig. 4. (1816). :

‘WaAGeN :—Palaeontologia Indica ser. XIII, Salt Range Fossils vol. 1, Productus Limestone
Fossils, p. 437, pl. 32, figs. 1-7. (1887).

Diener:—Pal. Indica, ser. XV, Himalayan Fossils vol. 1, part 3, The Permocarboniferous Fauna
of Chitichun, No. 1, p. 71, pl. XII, figs. 6,8,9. (1897).

Diexer:—Ditto vol. I, part 2, Anthracolithic Fossils of Kashmir and Spiti, p. 79, pl. VII, fig. 4,
(C. cf. Purdoni). (1899).

DieNER :—Ditto vol. ITI, part 4, Anthracolithic Fossils of the Shan States, p. 40, pl. VI, fig. 1 (C.
cf. Purdonz). (1911).

In the original description (1861) DAvIDSON says that “the surface of each valve is ornamented
with from eighteen to twenty-two angular ribs of which from seven to eight occupy the fold and
from six to seven the sinus.”
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The variation in number of plications and the mode of their multiplication will be
considered below, as it has been observed with a particular interest. The plications are all
quite rounded at the top and are separated by grooves not wider than, or at times almost
as wide as, the alternating plications. -

IIL.

The ribs or plications in the median depression as well as on the median
fold are more or less angular and more prominent if compared with those on the
lateral parts when they are developed there. The ribs are formed at a distance,
not seldon at halfway from the beak to the anterior margin, but where there are
more than one, they do not necessarily appear contemporaneously. They increase
their width and height quite conspicuously toward the anterior border. They
also increase in number by means of adding on the outer side of the pre-existing:
in the case of the plications within the median depression of the ventral valve,
this has been observed to be as in the following diagram.

1—plication group |

4 4

4 7
O il

Fig. 3. Development of plications observed in the median depression of ventral valves.

From this diagram we can recognize two cases for the origin of the 2-plica-
tion form: namely, in one case, one plication is added to the plication of the 1-
plication type either on its right or left, and in the other case, the two plications
come into existence almost at the same time, at a distance from the beak. The
latter case seems to correspond what has been described by Grasau about the
Mongolian specimen with three dorsal median plications. The interpretation may

HE 99
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be either that the second case is derived from the first, the intervening stages not
being represented in our collection, or that the two types of the bi-plicate forms
are primarily of different habit. Observations on many individuals with 8 or
more median plications seem to suggest the validity of the first postulation.

The development of additional plication or plications takes place on the outer
side of the median plication bundle, so to say, in the majority of cases: not
seldom two new ribs are added on one side of the median bundle, but more
commonly, when two plications are added, one develops on each side. In one
specimen, a short, thin rib is added between the first pair of the median plica-
tions.

Taking all the observations into consideration, it does not seem that there is
any rule or law for the development of ribs on the shell surface. Although
there must naturaly be a limit within which irregularities can take place, the
development and multiplication of ribs seem to be quite fitful.

Between the number of plications and the size of the shells, the relation, if
there really exists any, seems to be rather inversive. An average 1-plication in-
dividual measures, 83.5X 35.6 X 23 mm, in length, width and height, respectively,
and a 4-plication specimen of the average size measure 30.5X 35.5% 20 mm, while
a 5-plication shell of a larger size is 81.5X385.6%23. The formation of plications
may be due to the instinctive efforts of the animal to extend the body surface
exposed to surroundings. Consequently, the development of numerous plications
may be useful to supplement the retardation in the growth of the shell as a
whole.

By cutting and polishing a number of specimens, inner structures have been
examined, but owing to the unfavorable fossilization in most cases, datails have
not been accessible to us. The characterestic features so far made known by
Brorrt have of course been observed, but they need not be recapitulated in this
note. .

Explanation of Plate 9(3)
Camarophoria timorensis HAYASARKA and GAN

(ALl figures are in natural size. a, ventral; b, dorsal and e, lateral views.)
Fig. 1. A 1-plication specimen.

Fig. 2. A 2- i i

Fig. 3. A 3- # i

Fig. 4. A 4- 4 5

Fig. 5. Another 5-plication specimen.
Fig. 6. A 5-plication specimen.

Fig. 7: Another 5-plication speecimen.

All the specimens arve from Besleo. It is very difficult to photographically represent
the details of the mode of multiplication of plications either in the median _depression or

Sigon
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on the median fold. Note the orimental indication of the lateral plications in the specimens
represented by the figures 5 and 7: other forms are only very faintly plicated, if not non-

plicate.

FE— VBT BERE Camarophoria “ purdoni ? ik\nT (FIE)
BIR— -8B B I
FE—ARFED C. “purdoni” PHZEHS DAVIDSON OFIC/B S T 2HM 7w Y, Zic¥H LE4 Cama-

rophoria timorensis % 53,

A






102. Turridae OBAUGTICET 2 2,3 OZFEIE

Fit i xR JEI1S
CORFn 14 48 12 B 16 Hi%BRIE < sZ8m)

[Turridae KT 2,3 OPL | LREL AAGLMEBEGH 17 BHIEGCAK L EROT TEHM
A ECBIRT 2HEZ T T IR ICRETH L L, ABOSHREMETHH L TH 20 T2
FIZEERRS O L ¢ HAKT 5 50, WARTRRE=EFERaF ORI & 20 —#T
»OT, B TFRUTH OfSMFRAAREOR—ETH %, :

KBTI THAR Asthenotoma & L THINTH R E L Tomopleura CASEY,1904 TH 5, Tomopleura
D ¥ 4 71 Pleurotoma nivea PHILIPPI, 1851 T COSSMANN, 1906 DsgEir5 @“E‘é%’)o T DG
E—HRiciZd ) EIEN T, 2 Y MeLviey, 1917 (Proe. Mal. Soe., Vol. 19, p. 146.) 1 A#SB[FH
L7, Darnn, 1918 (Proe. U. S. Nat. Mus., Vol. 54, p. 332) OBRTIZ¥ 4 7 1XB Teres nfE
THDE \,\,s;o Ldsbic CASEY |& P. makimonos JOUSSEAUME, 1883 AT L F—HECSFEL T
B BDT,Fx I OEE kT2 485, HepLey, 1922 (R4S %+ Asthenotoma FIARRIS
and Burrows, 1891 & L THor, ML BHEBEICHEO TR LD TH 5, Asthenotoma | XEIE Oli-
gotoma BELLARDI, 1875 #SEMRELKLTH ABICADO TR ENALBTH 205, Bftic X hH ¥
© 4 ZURR Peurotomu meneghinii MAYER, 1868 T %, BELLARDI #44ICHEAL L Bl ic P.
basterott DESMOULINS, 1842 %52 V), 2% COSSMANN #3534 4 7 LBAXDTH B, TOEENE
IXEAD TR T Asthenotoma D ¥ 4 71k ipso facto (€ Oligotoma ® ¥ 4 7" ic—F | BELLARDI
DED S DTHETNEE B, BN Asthenotoma |3 Tomopleura & EHD b O TRIZEOERIX
HoE LR TOIHBETH %, Tomopleura FFBOHNE T. nivea, T. ma]cimono‘s, ofic T.
vertebrate (Smrrm, 1879), 7. niponica (SmrirH, 1879), 7. yokoyamai (MARIYAMA, 1927) 7'. sub-
difficilis (MARIYAMA, 1927), 7. quantoana (YOKOYAMA, 1920) 233 %, %A IFMHAbC HAREC 2, 3
fEsd 5 AATH 5, :

RiICHAREOHMA KL { Clavatula & L THNTH 5 b D EHB TR Paradrillia i< —153 5 %
T4 25, ¥ A4 7k Drillia dainichiensis YOKOYAMA, 1923 &T%; Clavatula LAMARCK, 1801 D ¥
A7 Ths 0. coronata LAMARCK ‘(Monotype) (ZFEMMEOMTH O THAEDYE WAV ES,
Paradrillia ZRFEDEFERED clavatule (HiPl L 5 L OFE %ﬁf:{a\?‘éo. Trachelochetus CoSS-
MANN, 1889 {C 3 AUE HAsHE < 357 <, JBAICE RIS ), £ OIS TRHEZIE 2 4 LS
LG LT TRONZN TR T 5o % MBS TR THET 28056 %, FflRED TR
35,

< XD Drillia ss. & LTSN sMEH% Inquisitor Heprey, 1918 | HTThi, JTH
120 lavus MoNTFORT, 1810 ¥ DO TR TH B ADSDH B, F b Z b Drillic ¥ FEIE L 30l IZk ¥ £
7 CTH A D. umbilicata GrAY, 1838 (CossMANN, 1898 EFEE) 43 Clavatula [TF ¥ A\ & \n5BI0E
CEHNTH D, ULhdICHFEREICAWT, AEEOERICHRWTATE L Clavatula Th\n,
HAEED Drillia ZAIED b D14  1FEE Clathrodrille DAL, 1918 B3 5, D. jeffreysii
&%, D. pseudoprincipalis & ZIWITH 5, A THIDOARIEL b O FHIRIEE Cymato-
syrine DALL, 1889 B3 %, T WEBS Drillia X< DI HIET 5, B E S Drillia 1T

— 25 — A
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SR L H BHEIC LT Turricula % Clavatula JABD b DAsd 59 b WEBZ FL A LIcER L
TRAELAEWV, :

Nomenclatural Notes on Some Genera of Turridae.
(Résumé)
By
Jiro MARIYAMA

Tomopleura. Tomopleura CAsey, 1804, Pleurotoma mnivea as its type is valid and takes place
Asthenotoma of the Japonic fauna.

Paradrillia. A new subgenus of Clavatula. Type: Drillia deinichiensis Yoroyama, 1923. Dif-
ferent from Trachelochetus in having a slender spire and well-marked special bands near the shoulder,
in front of which axials bifurcate, and making a cancellate ornament with spirals.

Drillia, This old name is valid for the type D. wmbilicata GrAy, 1838 is not a species of
Clavatula. Inquisitor and Clavus which have been used for such species as Drillia jeffreysit will be
aken place be Drillia. R

5 _ingh—
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103 JsiMBIERINAT =10 & 0 2 b & 7z 2 R CR o W EARAT
PN I SO [ S | O 1 B S
CUAAI 14 4% 12 J) 16 Hillist, WA 15 42 2 )] 14 1 k)

N 14 AR PNEREE Bl RS ari b o S = 1 & ) BUIL A B S B A B s v i &
A7 2 AR 1, [RIECA RISk B st I & [RIARE M K O848 i MU TSR AS & & 40 LIS, &
WAL NS TIC T AL L b DA Y, BEEIE Bl B4l 5 0 E 132 S  AHERID b o

G B AL e & LY B, U BERGEHLSFO NS & 1 B ALy, /INBEO Z3RARIERT
[ L LT AEHATS~Z % Theropoda JhE/NE Tguanodon ik b AL A S92k D, =M
SRTEED Theropoda i (3« Bid 5 b OB E, £ OHHRORGE LK T3 L < K I TRl &
Lo REEDOR Z BB b, iSO KK ORI LT Jeholosauripus s-satoi S RICHHE D,
Jeholosauripus 0 LETERVEFAL ~MBEZE AR5 « RIESEIC B L CIOIF2R & ) Lo 2RO WAL & R
HTEEREA LT PRI LR gy 16 Rk b, #ICAM B 2l 3 0 LI =
O K O VAR BERS e« HE PTG 40 O TR AR I Bt URE & {841 % Bk~ & 40 U [k D AR 1k« 005 = BRRA LT
OMERCE LA o 2T,

Dinosaurian Footprints found ncar Yangshan, Chinchou, Manchoukuo

(Résumé)

By
Hisakatsu Yase, Yutaka Ixar and Tokio Siikama

Four apparently tridactyle footprints impressed on two coarse-grained sandstone plates were col-
lected by Mr. S. Sard’s party of geologieal explorers of the Mansyt Kogyd Kaihatu Kaisya at Ssu-
chiatzu near Yangshan, lying south of Choyang in Chinchou. The sandstone is presaumably Cretaceous
in age. The best one is here photographed (somewhat reduced, about 0.7 of natural size).

For the convenience of future reference, the footprints are to be distinguished under the name
Jeholosauripus s-satoi ; some details are to be given in the forthcoming number of the Proceedings
of the Imperial Academy, Vol. XVI.

9
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Jeholosauripus s-satoi, new dinosaurian footprints (x 0.7) S
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2N 23 2
RN 15 45 2 J1 24 Bk, 8 )1 1 HaZs)

i s T AMEEFIA B I RS RE M /K E AT IR T H B H O THARESE 4 B T aEEFRIR/E
FHBEOEBIES & ) FMA S e, O THOBMHA ML HUB OFZAE ¥ 17 0%, H
O % Wit T 5o

. % B &£ =&

DS AT S I 2R RIS SER T D> D 7e 2 b IR DRIFIE BB IEAICE D 5 4,
FIHICHFE LR ic 388l 3 LA & T, KoMK IIIENTHR,
IHMMEAERC T A ME 2 AL, FTHEEASL LD EENLNLS b EAVWSHLOMA b PPE
Lias, 3 HEEOIMSE D& & 35 mm, Z OIHKFEHORADIF 63 mm, BiEOKE & ) MHEZD
BROES 85mm T d 5, MWEHERS % ) HIEEE:F, WiEo KEC R v TV loxodont
sinus %38, FIED loxodont sinus Mlicdkdx VD 25\, HIPEOE 2L 2mm LY 25
mm T, £ AU 7 B EARFREE 7 30T, 1B )R 2 1% 16 mm (B3 5.6), BAFBEDRFIL D b O X

1l

gD

1@ AT 2 Palacoloxodon namadicus nawmanni (MARIYAMA) fﬁi&j}zﬁﬂéﬁ
© GHHHRGHI L T i D opEH
@ SR s hicd 2o
x  Palaeoloxodon aomoriensis (ToRUNAGA and TARAT) o FEHbL

W HEd
99 =
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DES 1B REE 2B, HoREF 3 BLAaT, & 1 BikhoR 2,8 BX v, ZoWHRE
Zd e T 2 ) BRI & AT ook RolE L 73 mm, [ Tl loxodont pliea |dH
LY THTRECHE A D, 5 2 B 3 L IhicdiffiL, £ OMME TR CRIEPE X
4 (BRI AMET 5 b, L ) FH T loxodont plica 2SI CHRDEE TR 1 SEHE
B0k i3 %, DL ED E X ) Palaeolozodon namadicus nawmanni (MAKIYAMA) T, EJ
BRI TEA, DIRSED Elephas namadicus nawmanni MARKIYAMA T 5 & BN 5,

1 BIEAFR KRG B Palaeolozodon namadicus nawmanni (MAKIYAMA) EERLO STRETH 5o
EHBEEY KO T © BEHHHIE 3Nbo, @ BERHKEE Shkbo, X & Paaeo-
lozodon aomoriensis DEEHLT, Ml IZIEOFEOIERHETH 5, x5 & AN L VBT L
BHEORIST, FALMT TIRKEBRED A2 HRAMENTDIJRED b DTH %, O BT
BRILHPII B c B L 72X HARYE S E O 2 5 b FATESFEIC b AL ThFErR"T bo L L

CCHEURASD B,

2. Palaeoloxodon namadicus navumanni (MAK'YAMA)
DELME REE) :

Palaeolozodon namadicus nawmanni (MARIYAMA) OFEH L Z2HJE FiifnEE &MU 2w, LUFE
HifF OB L 2 HE Lk~ 5, HE2HE (1), (2), (3), (4), (5), (6), (7) 3& 2 BEUE 3 BoOFHKIC
FKx—FHLThb, .

(1) Ho¥§  EET/NESFIFKIBI < FEE A7 KIE b~ o A BHREIc SRR OILE A R b 4L
%o HIRIBAERGE D L MR, o bic EREES Rbis, £4PH b 5 Fie
Shv, HEOHRREA -BERFSRECES, KR EHT 25, WoHEE (@) FET 5,
CTOFES 0.8m, HO[EO LI 04m OEIOEAENL 5, ek b) FLT 5, HOKHEKD
RE 2L 3em D DA Z v, Bk s LTREAEEHAE 26 L, RILEEDO VDTS %o
HEDRRE CRIKL, Fo ke 250 WE (¢ &) dicr v Rkic BET 5, o B 2em
LOME 2T 1m fEoK AR (d &) 2SHEHA D, Mo HECE 2 288 1E KESERAE
DYDTH 5, HLOHBIREME S BB TRABA S bRFCHECENT 5, BEROEEIHE
FET 5, o kic 10em (oORFHEOWE ZIET { 2m DL kot (e &) 238k %,
WRAEBERY 2R ICED, HOWERIE LMz e 2 b, LR ER BTz, 20
JEZE 2m ¥ 2§,

(2) #EE (1) #HEieo d BENSRKEMLEL EABEIND, EbED K FEc BEOR A
KREXEEEDSD Y, 20O ki FBEAHELER EA S, loPic 2em fMEOfERE LA DMLY &
o

(8) HE; ERoXEALmasBE L, Ho FcER 3m 7o Hig s Ko b B X b 3ERk
SN (I 3m) 2355, chik 1) s#Eio (o), (f) BFcEET 2 bD L Biah s,

(4) ¥ BoOIHRICIALRURIED BESD 5, otk (1) o (b) BieikEs
%o WD LIt EURWER LRI S, ik (1) o (o) BCHET 2 b0 LERNS, o
& &) SRS HE L, BILZARD TSR E S L, RS 3m iF 10em fro BB ED

1) J. Maxryama: Japonic Proboscidea Sci. Mem. Kyoto Univ. (1938).
2) WA AFRG aFANIFITY, HWEEYERE, 4 45 4, IR 13 41 (1938).
SEtanie
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AR b D D—IHE L 1T, &K PSSR N S 'KJ BT, 1y %i“‘l}]}l/k
FIEOMOMA AL Lie &g § i) %i?ﬁyﬁ ‘§§g§*‘ Y NECT

SR f7E IG5 A5 AT L 7R
CiEAhsEav27) -+ THSR -
NTHTHED D HHEHS AR
EhH Do

(5) M OB
AT L, TEAE X
Bl bithic &L, 2ok
c#g 3m OEIsL B, HD
K& X 2em kY 10em firgs
%o BEEARIBAKED IR
HEIE LTERMAE L T H %o
D (1) B0 (a), (b) &
CHETHbDTHY, 2D
N L 2 3 (2 oY N Y
A bo

w HuB R D75

b WY TR AE AR R

E@LK%@%@@%&L
TH % B a2 Hc B
5o ENOLRHMOES 6m ¥
9,

(7) B ZENRFEORH
SERANCA W T i THCE B ) il
B (1) #Bio (o) Jit i i 2 B TIRESTHEE Palaeoloxodon namadicus nawmanni

HET2b0 L BEns) 25 ol (1),12), (3), ), (5),(6), (7 ) RS iog s

WEL, Fo/E2 0.8m KL AE ik

1 CIERE DRYAS £ o 2 i g s
LR (1) 2o (@) BeET ) M sztes e
BY, ZOES 4m, JBIC X ) HABE: ieg |
R BEr 2L, BRo Gl FEES e el I o E 1%
2o Bk, BERLSRCAT, O on FE B8
= == (T . { AL
FEARIWEICE VRBELV, ok M Y ibia

T 3m DL EDRR DO L WEEERD R 45 # 3 [l m.;u%wr@ LB G D) AR
Trp (1) B (o), @ B e 1,2,3,4,5,6,7 (145 2 [ OFFHRITRAHER 3
T %o WOEOIKICIE 10em [ZOJE 2 DRIEREOH LEWFOTWAI 43D %,

DRSO 7 #E0 BICR T B R Z Mk L7eds KERS03 iU« Hi L& T Wil o Hititdn & 8

ZN D, T B OHE I TR [ TREcEERE L Th 5 B IcH LWEEE ke etk > T BB I N T



8. iBRTHEIA OHF - HbE OREEE

BRTERPEL L3 D PEILSHE < e BB EhIl (429 m) ZHEFERE ¥ Bk LY 2845 T, ZILCH
CWBERAZ B AERE R L, il (1429m) fEEEHANEBERIZ R LT, MEBIIZBTT
TREEHICEET 5o
HEOHSEDIE ¥ HER 35 b D ftig LRI L TH 50 fEfEREL LTIE AL,
EIoE R IZ A BRE LWHINEICR W TTERS B L, IRORRIERER T 50 EPBHRIL A E
PHRA % B  REBA AW T 100m B DT Icqbfiss, ENDLLIC RAESLE BT 5o
BER TR B FIHTEICIA W TIIC = OBEBIR ¥ IRE T 5 HAs AR 5 o IABHEE X b /IVESEH
e RS R C X BRI, 100m @bl kic ik SRR AT 5o Hiki-BAHETc
AT RS BT BT PR i A 3 % B R R R N | 7 BT i iR E A 5343
fil, EIEFHFEUFOE LAY BRLD S,

YA * R T 5 KIS 3 BRI FHER (AbgAng) OHEFRE BT 2RIEETH 5, KO
SRR AL T BINT 5 & RIHBEO SIS KR EFIC I bO A BTH D, ThICHD R I
X ¢ OMBEOESEFIER) | RIELARTOHRM & BIEn %,

DLEDEF & b k5 R LR~ KBRS R b5, Bl BAVESE X Y oIl 2 IRFHE &
USEREGR S TIRAEMAEOEE 2m L) 10em fiHEn A/NEHEL, FIBCRVWTRE m o
W & 8D 5 D P L H T b % L WidEER 2 300 S s, HARER 180m &
PHELICEET P REE Y RER L ThH %, C OWER & RME ¥ L 2TRER &£ OB MBIGR I
HETR VDS, £03 b0—-HMARBHTE DO TAVWELEE~ELD S,

WEET B d7e ) A % 18 BN 7 IIREEERBRR R A S 2 D ¥ MO L 2 BB L, R
BT B I NI OB KT 5,

On a Fossil Elephant found at -Ogurazi near Hukusima City,
Hukusima Prefecture in North Japan (Résumé)

By
Manabu Ko0BAYASIT

In last May I found an elephant remain at the cited locality in a Pleistocene deposit of 15.to
20 m in thickness which consists chiefly of clay, sand and gravel in alternation with intercalations of
lenses of andesitic purmice. It is overlain by a younger formation and underlain by the Tertiary
agglomerate.

The fossil is a fragmentary tooth which may be referred to Palaeoloxodon namadicus nawmanni
(Magryama). The specimen in which three chirolites are preserved is 48 mm long, 73 mm broad and
85mm high. The grinding surface is concave. On a side of the chirolites there is a distinet loxodont
plica at the middle. The enamel layers measure 2 to 2.5 mm in thickness.
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Constitution of the Palaeontological Society

of Japan.

Article 1. The Society shall be known as the Palaeontological Society of Japan. It forms a section
of the Geological Society of Japan.

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

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

Article 4. Proceedings of the Society and articles for publication shall be published through the
Journal of the Geological Society of Japan. Separates 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 Society is two dollars for the foreign members of the Society.

Article 6. This Society shall hold the following executives. President one person, Councillors several
persons. '

Article 7. The President and Councillors shall be elected annually. The President and Councillors
shall be elected from the Society body by vote of its members. All elections shall be ballot.
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Councillors Renjiro AokKI* Ryuji Expd
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