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('Pljallstctibns of the I’alaeontiilogiczﬂ Soéiety of Japrm)

77. A New;Miocene Brachygnatha 'Crab from
- Yuda, Iwate Prefecture, Japan ~

(Dedicated to Dr, S, Tokunaga)
By
Seizi INAGAKI
(Read June 11th; 1'eceived September 30th, 1938)

The fossﬂ described here is a brachygnatha crab f10m the Mlocene deposits of
Yuda, Kintaiti-mura (near Hukuoka-mati), Ninohe-gori, Iwate Prefecture. From
the stlatlcrraphy of the district as worked by Mr. Yanosuke Orura® in 1984, the
horizon from which the material came seems to belong to Orura’s lower Kadono-
sawa series and its geological age to the Miocene. .

The material consists of a nodulo of gray sandy mudstone _containing two
fossil crabs, fairly well preserved, the one lying above the other, ‘the lower showing
its dorsal surface and the upper its ventral surface. Although the sex of the former
is uncertain, the-latter is umnlstakably female. Both specimens belong to the same
species, and prob%b]y to the genus Scylla. They closely resemble Scylla serrata
(ForskAr)?, which is now distributed on the Japanese coasts from Sagami Bay to
Taiwan (Formosa), but differ shcrht]y from it in the aspects of the carapace. The
writer thinks that the fossil specimens should not be identified with Seylla serrata,
believing it to be a new species or a variety of it. Though the total number of
spines at the anterior margin of the merus of the cheliped is unknown, the number
of which is important in classifying this group of crab, the writer deems that the
fossil specimens deserve a new name.

Scylla miocenica INAGAKI, n. sp.
Pl 3 (1), Figs. 1-2.

Description : —Holotype (Fig. 1). Carapace broadly spindle, somewhat hexa-
gonal shaped ; dorsal surface moderately convex, smooth; antero-lateral margin
armed with nine teeth; rather acute, arranged closely together. Orbital region las
four rostrums, but ill preserved, hence indiscernible, except their basal parts.

1) Y. Orura: Tertiary Structures of the North-western End of the Kitakami Mountainland,
Iwate Prefecture, Japan. Bull. Earthq. Res. Inst., Tokyo Imp. Univ., Vol. XII pt. 3, pp. 583-599.
1934. : - =5

2) A. Arcock: The Brachyura Cyclometopa, Part 2. A Revision of Cyclometopa with an Aceount
of the Famlies Portunidae, Cancridae, and Corystidae, p. 27, 1899.

—_ 1 —



36 S. INAGAKI

Shallow groove extends obliquely forward between hepatogastric and branchial
regions ; meso-gastric and meta-gastric regions moderately elevated, bearing no
obvious tubercles; cardiac region comparatively small, almost fuses with meta-
gastric region ; branchial region fairly large and elevated ; cheliped rather large ;
palm, broadly thickened, slightly shorter than dactylus, and bears distinct spine
on basal part; merus also broad, bearing strong, quite obtuse spines on anterior
margin, but only two of them visible. Length of caparace 39.5mm., width 68.0
mm. Paratype (Fig. 2). Abdomen rather large, consists of seven distinct seg-
ments ; sternum may also be clearly separated into eight thoracic somites; fourth
somite correspond with cheliped, fifth to eighth with ambulatory legs. These five
somites divided symmetrically by median groove ; first and second not observable ;
ambulatory legs fairly large, somewhat compressed, their distal extremities damaged ;
mouth parts crushed and stretched off the sternum, external maxilliped quite large.

Type specimens are preserved in the Seventh Middle School of Tokyo.

Remarks :—Judging from the very natural position in which they were found,
the creatures probably met instantaneous death at the sea-bottom. These fossils
i trongly resemble Scylla serrata in having four rostrums and in the expanded
cheliped, in the shape of the carapace, in the arrangement of the antero-lateral
teeth, and in the short epibranchial spine, but are discriminated from this species
by the outline of the carapace. They are similar to some species of the genus
Portunus, especially to P. trituberculatus MIErs”, in the general outline of the cara-
pace, but the ep’branchial spine is not extended, the proximal part of the fourth
ambulatory leg is much slender and the merus of the cheliped is shorter.

The writer wishes to express his warmest thanks to Messrs. Koiti Suzukr and
Fuyuji Tagar for their kind advices and to Dr. Isao Taxkr for his loan of various
literature on the subject. Thanks are also due to Mr. Tatuzé IwamuxE, whose
courtesy made it possible for the writer to study this material.

AFEE H — G H o P EE 1 B Ghe
wmooE B =
FeaHFR - FieE RS HET, ©2@EHEE /RS Lo T 2 BEH TS 2, BACRARER
JEARIGIC RS, 2 MBS Y EOTHES . EHo b BB 2B A b & HEFRE b 525, TSI L
g, RIERARE b R—FC L, AEIBLIRZER 3 s AFRTRICEES 3 Seylla serrata (Forskar) [ 2 2=y
Y I JICHM LTRE 2, AEEOIEE Portunus trituberculatus (MIERS)T # 9 3 | o2 LB TREZ, 4
FA LTI BME T o RiRICA 2 TS A TH 245, Fix o X ) B TAMLAREAL HIE &L 32, Zic Seylla

miorenica INAGAKI 77 2 ¥4 & Hl~iz,

1) T Sarar: Crabs of Japan, pp. 133-134, Text-fig. 63, 1936. (in Japanese).
T. Sagar: Op. cit.,, p. 129. pl. 37. 1936.
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78. Palaeontological Notes on Certain
Japanese Scallops

By

Kotora M. HATAI and Sy6z6 NISIYAMA

(The Institute of Geology and Palaeontology, T6hoku Imperial University,
Sendai, Japan. Read Oct. 8 th ; and Received Oct. 18 th, 1938)

In the present note the writers wish to give remarks on certain Japanese
species of fossil scallops, which are from the Neogene deposits of the borderland
of the Japan Seca in the main, for two reasons, namely, because the species of this
genus are of much value in stratigraphy and correlation on the one hand, and
because “their degree of variation and number of species is remarkable on the
other.

Here the writers wish to record their warmest thanks to Prof. H. YABE of
the Institute of Geology and Palaeontology, Téhoku Imperial University, Sendai,
where the present work was undertaken, for kindly looking over and giving the
writers permission to publish this short note. Acknowledgements are due to the
Saito Ho-on Kai, Sendai, for the grant-in-aid, which has made, possible the obser-
vations and collections from the regions of Kaga, Noto, and Etigo provinces in the
Hokuriku district of the Japan Sea, during the spring vacation of 1938.

In the Neogene deposits of Japan, the genus Pecten is very widely distributed
both in space and in time, for such reason, it has been considered to be very im-
portant both stratigraphically and chronologically. In short some of its character-
istic features can be outlined in the few sentences, namely, 1) in the Lower Neogene,
living species are outnumbered by the extinct ones, 2) in the Middle Neogene, the
number of extinet species is much lessened, and the number of living to the extinet
is not much different, 3) in the Upper Neogene the number of species is still
lessened, due to the-decrease in the number of extinet ones and to the small number
of living ones, and, 4) as a result of the palaecontological observations on certain
species to be dealt with in this short article, the writers in the summary, will give
the characteristics of the treated species from a stratigraphical view and chronolo-
gical consideration, as can be judged from the different types. And in the follow-
ing lines, the species will first be treated from a palaeontological view.

Among the species of [ecten, probably Pecten kimurai Yoxovama®, originally
described from the uppermost part of the Zyoéban coal-field region, is one of the
most widely distributed.yet one of the most confusing species when studied in detail.
The original description was given by M. Yoroyama in the following manner: .

1) M. Yoroyama:—Molluscan Remains from the Uppermost Part of the Jo-Ban Coal-Field. Jour.
Coll. Sci. Imp. Univ., Tokyo, XLV (5), 27-28, pl. 2, fig. 4, pl. 4, figs. 1-6, 1925. :

et



38 ; K. M. Harar and S. N1sryaMaA

Shell large, moderately thick, oribicular, compressed, 1nequ1valve, nearly equilateral.
Swurface with radiating ribs; ribs on tke right valve usually nine in number, broad, rounded,
with a few longitudinal riblets or striae on the back, sepaiated by shallow valleys of about
equal breadth which are smooth at bottom and show no sharp demarecation against the ribs;
ribs on the left valve also usually nine in number, roof-like, sharp with valleys equally
formed, that is to say brcadly V-shaped. Ears unequal, the anterior one coarsely and ra-
diately corded, with a shallow rounded byssal noteh below, while the posterior one is equally
long, but usually smooth. Height slightly greater than length; thickness about one-fourth
the height. The largest specimen measures abhout 100 millim. in height.

This species was most probably described upon the specimens illustrated on
Plate 4, Figures 1, 2, and 5; but since M. Yorovama has given no statement as to.
which of the specimens is the type, one can-judge only from a comparison of his
description with the illustrations. It may be noticed that the specimen figured .
on Plate 2, Figure 4, does not agree with the description in a strict sense, and also
that on Plate 4, Figures 3, 4, and 6, appear to have the ears with an ornamenta-
tion different from the description, and the radial ribs show a tendency to bifur-
cation ; and Figure 4 on the same plate has the ribs different from the description
as well as with Figure 5. Figure 3 on the same plate belongs apparently either
to the typical P. kimurai "as described by M. Yorovama, or it must or should be
referred to a varietal form.

From the foregoing reasons, the writers find that it may be best to tako the
specimens agreeing with the description of M. Yorovama as the type species, and
to regard the others as belonging to its subspecies or another form. Thus, accepted,
the type specimens is taken as Figures 1-2 (left valve), and Figure 5 (right valve)
on Plate 4. Figure 4 on the rame plate is referred to Peclen murayamai YokoYAMA,
a fossils species described by M. Yorovama® from the Neogene deposits of Akita
Prefecture (Ugo Province), in northern Japan ; this species will be dealt with below. |

Pecten kimuras was originally compared with P. tokyoensis Toruxaca,” a fossil
species which is widely distributed in the Pliocene and Pleistocene deposits of the
Kwant6 region of Central Japan. However, it was distinguished from Toxuxaa’s
species merely by having a more prominent and clevated ribs. However, the sub-
sequently described scallop, P. murayemaei seems.also to be close to P. kimurai,
and has even been considered to be its synonym by several authors. The original -
description of P. murayamai is as follows : : '

Shell thick, compressed, orbicalar, slightly -higher than long. Right valve with nine,
strong, broad, rounded, rigid, radiating ribs separated by intervals of about equal breadth.
Ears somewhat unequal; anterior ear smaller triangular in outline with anterior border some-
what receding helow, provided with a few radiating riblets; byssal notich hé,rdly developed;
posterior ear also triangular, with posterior border somewbat convex, oblique, with upper
end more anterior in position, 1ac1;ate1y ribbed like the anterior. ILeft-valve of the same

1) M. Yoxrovama :—Fossil Mollusca from the Oil-Fields of Akita. Jour. Fac. Sci. Imp. Univ., Tokyo
Sec. 2, 1 (9), 387, pl. 44, figs. 18-20, 1926. 3
2) S. ToruNaGca :—Fossils from the Environs of Tokyo. Jour. Coll. Sei. Imp:. Univ., Tokyo. XXI
(2), 65, pl. 5, figs. 1-10, 1906.
LI
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convexity as the right, radiately ribbed; ribs nine, roof-shaped, with ridges sharp; ears
triangular, subequal. . y

From the descrlptlon of P. murayamai, it seems that thexe is practically no
g dlﬁcrence of specific value between' it and P. meraq, above stated. However, it :
is noticed that in P. murayamat, the ribs on the rloht valve have no longitudinal
striac on their backs or in the 1nter.spaces, that is to say, on the flanks of the main
'nbs and both valves .are nearly oqually convex ; while in P. kimurai there are
described loncrltudmal striac on’ the back« and flanks of the main ribs, and the left
valve is less convex than the right, Further, the ‘radial ribs in P. murayamai
are rmld and elevated while in P. kimurai they are oently and flatly rounded.

From the differences above mentioned as existing between P. kimurai and
) mm*aya,mm, it may be best to separate them as subspecies, taking P. mur ayamat
as the subspecies of P. kimurai. Figure 4 on Plate 2 (Yorovama, 1925) seems to
belong to the subspecies and Figure 4 on Plate 4 (Yokovaua, 1925) may also in-
cluded into the subspecies. ' ' h

By strictly adhering to the de<cr1pt10n of M. Yorovama and taking only the
figures whlch may exactly correepond to the descrlp‘uon, it 1s notlced that into

Pecten Limurai ugoensis_subsp. nov. (nat. size) Loc. Ukibuta, Yazawagi-
mura, Ugo I’lovmce Reg. No. 7166, Q‘1.1t0 Ho-on Kai Museum, Sendai, Japfm

the Pecten kimurai- -group, there are following members, namely, P. kimura ar from
the Zyoban coal- ﬁold P. murayamai from Akita Prefecturo mentioned above, and
another one ‘which can be named P. kimurat ugoensis n. subsp., which is figured
and hitherto included into the species. P. kimurai ugoensis® is from the Yazawagi

3) This Pecten was not figured at the time of the article on the “ Fossils from Yanazawagi-mura,
Akita Prefecture (Ugo Province), Northeast Honsyu, Japan.” Saito Ho-on Kai Mus. .» Res. Bull, X,
163, 1936. In the Yazawagi- beds, Pecten kimurai ugoensis n. subsp. is rather common, being found at
two localities of the same beds. Although other occurrences are not known to the writers, it seems
that it has been reported from other regions under the name of Pecten Timurai. And from the fact
that migration is one. cause of evolution, as well as from other biological conmdemtlons, it appears
that the subspecxﬂc separation of the present one from the typxcml P Limurai is by no means un-
reasonable. Also to be added is the fact that the word, ¢ variation’ lS not sn SImple as has hitherto
been used, and full consideration of the word should be done.

— H —



40 » K. M. Harar and S. Nisivama

beds in Akita Prefecture (Ugo Province) and has hitherto been included into the
synonymy of P. kimuras on grounds that are now recognized to be worthy of sub-
specific separation, rather than mere variation. P kimurai ugoensis has no longi-
tudinal striae as stated to be present in the original P. kimurai, and has no strong
radial ribs as stated to be present in P. murayamai, further it does not attain such
a large size as those species. In the shape of the radial ribs it seems to be inter-
mediate between P. kimurai and P. murayamad, while in surface sculpture it leans
towards the latter than to the former.

If the radial striae on the backs of the ribs and on their flanks are taken to
be of the true P. kimurat, then the abundant specimens of fossil scallops from the
Kadonosawa beds” of the Ninohe district, Iwate prefecture (Mutu province), may
belong here. A typical specimens of P. kimurai, as defined in the foregoing page,
from the Kadonosawa beds, takes the following description.

Shell of moderate size, about 70 mm long and 78 mm wids, suborbicular, subequilateral,
compressed, surface covered with indistinet concentric growth lines and radial sculpture.
Right valve with about 8 primary ribs and a few subsidiary ones at sides. Ribs at beak
region narrow, unbifurcated, nearly equal to interspaces in width, not high, rounded and
smooth ; at about ha!f shell length, ribs become broader, develop longitudinal striae on their
flanks, gently rounded, and straight ; subsidiary riblets or striae begin to develop near three-
fourths shell length. Ventral half of shell-length with ribs becoming still broader, gently
rounded rather flatly, now wider than valleys; longitudinal striae on flanks and backs of
ribs hardly raised, weak but distinet, about 2-3 on flanks and 2-5 on backs, most distinet in
marginal portion of anterior and posterior sides of shell. No noduluous, seabrous or splitting
of primary ribs indicated. Ears fractured, apparently subequal and provided with 3 or more
striae, Iinge-line nearly straight.

Characteristic of this described specimen are the low, very gently rounded
radial striae with several longitudinal striae on both the backs and on the flanks
of the primary ribs. These striae extend only a little beyond the mid-portion of
the shell-length. Also there is a typical bifurcation or splitting of the primary
ribs, and scabrous sculpture is not recognized.

Since the originally described P. kimurai has radial ribs and longitudinal
striae, probably the strengthening or weakening of the radial sculpture by degrees
would bring it close to some of the varietal forms of P. kagamianus Yorovama,”
a species originally described from Miocene deposits in Ishikawa prefecture (Kaga
province). P. kagamianus has radial ribs and longitudinal striae or riblets on the
backs and flanks as well as in the valleys. It appears significant that the present
one has a smaller number of radial ribs and less distinet longitudinal striae which
are less developed, fewer in number, and show no such sculpture as found in that
species. However, since the left valve of the deseribed specimen from the Ninohe-

~district is now lacking from the same locality, its comparison with that of P.

1) K. Harar; Fossil Brachiopoda from the Ninohe District, Mutu Province, Japan. Jap. Jour.

Geol. Geogr., XIII, 71-74, 1936.
2) M. Yorovama: Pliocene Mollusea from Izumo. Jap. Jour. Geol. Geogr, 11 (1), 8, pl. 1, fig
1, 1923.
=35 =
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kagamianus cannot be made at this place, although it appears that the number
of the radial ribs is much less and shows a different kind of sculpture. In general,
it may be said that the typical P. kimuras has a shell with smooth surface, radial
ribs of low and gently rounded nature and is provided with both concentric growth
lines and longitudinal striae. The radial striae are never strong, raised or broken
into smaller sculpture or rough nature by the intersection of the concentric growth
lines, but remain quite smooth. In P. kagamianus, it is well known that the small
radial striae or riblets are one of the major features of the shell sculpture. These
major features of P. kagamianus,” serve in distinguishing it from its allied species.

P. murayamai is distinguished from P. kimurat by having no radial striae on
the ribs of the right valve, the ribs of the right valve are more elevated and rigid
instead of low and gently or flatly rounded, or gently undulated as in P. kimuraz,
and the valves are nearly equally convex instead of unequally convex as in that
species. P. kEimurai ugoensis differs from both of the mentioned species in having
a smaller shell, with no radial striae, gently rounded flattish radial ribs and sub-
equal convexity of the valves. In fact, it leans towards P. kimurai in certain
features and to P. murayamai in others, thus, it is no doubt an intermediate form
between them. In P. kimurai ugoensis there are no radial striae on the ribs or in
the valleys or even on the flanks of the primary ribs which are low and gently
undulating on the right valve as in P. kémurai, and shows no bifurcation or split-
ting of them. Also the valves are nearly equally convex as in P. murayemas.

As to the geological age of the aforementioned species, it is recognized that
P. kagamianus is confined to the Miocene, and most probably does not extend
beyond the upper Miocene, being most predominant and characteristic in the middle
part. P. kimurat is found from the middle Miocene to uppermost Miocene and
possibly into lowermost Pliocene. P. kimurai ugoensis is a typical Miocene mem-
ber and probably does not exist in the upper Miocene, while in the middle part
it seems to be fairly common. P. murayamai extends from the Miocene probably
into the lowermost of the Pliocene.

In regard to the interesting relationship thought to exist between the two in-
teresting scallops, P. kagamianus® and P. s-hataii Nomura,” a further additional
note should be given.” 1In the former occasion it was stated that the relation
existing between the mentioned scallops was probably an interesting case of varia-
tion or evolution produced as a result of migration followed by adaptation and
localization or difference in latitude. However, it should be stated at this place,
that if the stratigraphical horizons of the beds which have yielded that two species,
turn out by future studies to be slightly different, it may be that a case of muta-

1) M. Yorovama: Op, cit., 1923.

2) K. Harar: A Note on Pecten kagamianus Yorovama. Bull. Biogeogr. Soc. Jap., VIII (6),
103-110, 1938. ;

3) S. Nomura: Mollusca from the Nisi-Tugaru District, Aomori-ken, Northeast Honsyu,Janan.
Saito Ho-on Kai Mus.,, Res. Bull,, No. VI, 44-45, pl. 6, fig. 7, 1935.

4) K. Harar: Op. cit., 1938.
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tion is found. This problem,. although a very interesting one, well needs furthr-
study in the field to confirm either of the opinions.

Probably other cases of evolution produced by migration amd followed by

localization are repmsentod in the fossil scallops of Japan, but studies along this
line are yet to be advanced.” ‘ ;
’ Previously Pecten s'mft% Brrvarp, P.cosibensis Yokovama and P. heteroglyp-
tus YOKOY AMA were studied and the relationship to allied forms as well as remarks
on the differences in the size of the shells from different geological formations
were remarked upon.” Since the report was published, some additional knowledge
‘concerning them has been obtained, as to be mentioned in the following lines.

In the former occasion it was stated that the size of the shells of both P.
cosibensis and P. heteroglyptus are in good agreement with the geological age of
the beds which yielded them. In other words, the older the geological age is, the
smaller is the size of the shells, and the younger the beds become,. the larger the
shells become,. until the maximum period of flourishing prior to their extinction.
To be made clear is the fact that, although such a general trend can be observed
in those two species, it should be recognized that the occurrence of small size shells
in young horizons does not suggest or even indicate the invalidity of the foregoing
statement. As it is well known and generally accepted that the young forms of
nature specimens must certainly have existed in various periods, otherwise we should
not except to find the adults. However, in the opinion previously explesscd only
full adults were taken into consideration to avoid misinterpretation.

Pecten notoensis YokovaMa,” a characteristic extinet scallop of the Miocene of
Japan, is a variable species and has for its synonyms, P. natoriensis Marsumoro, P.
natoriensis var. subovalis Mamsumoro and P. natoriensis var. inequilateralis MATsU-
moro,” all from the Miocene of the Sendai district. The original description of P.
notoenszs was given by M. Yokoyama in the following manner:—

Shell of medium size, thiek, rather compressed, nearly equivalve, except for ears, radi-
a.tely ribbed. Ribs usually five or six near the heak, more or less elevated though rounded,
genelally smooth, sooner or later dichomatizing either once or twice, - with 1nterspace=
parrower, in which there is usually an intercalary rib either appearing only near the Ventral
border or higher up, sometimes more than half way up the shell ; number of ribs at ventral
border j’arying, but often more than thirty, counting both large and small making’_inner

1) S. Nomura and K. Harar: Pliocene Mollusca from the Daisyaka Shell-beds in the Vicinity
of Dmsyaka, Aomor1 ken, Nmtheast Honsyf, Japan. Saito Ho-on Kai Mus., Res. Bull No. VI, a7~
102, 1935.

2) S. Nomura and K. Harar: Fossils from Yazawagi-mura, Ugo Province, Northeast Honshf,
Japan. Ibid, No. X, 15 -160, 1936.

3) M. Yorovama :-—Pliocenc Shells from near Nanao, Noto, Rep. Imp. Geol. Surv. Jap., No. 104,
4, pl. 3. pl. 4, pl. 5, figs. 1, 2, 1929. ]

4)" H. Marsuymoro :—On the Marine Faunae of Three Fossils Zones of the Upper Miocene of Natori
District, Province of Rikuzen. Sci. Rep. Téhoku Imp. Univ,, Ser. 2, XIITI (3), 104-105, pl. 40, figs. 10-
14, 1950. The three forms are described on the two pages, and are from the Moniwa beds in a broad
sense.
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border unequwlly serrate. Convexity : presumably nearly equal in both valves cf the same
individual, but somewhat varying in different ones; equal to from one-fourth to almost . ne-
“fifth the height. Ears unequal, anterior larger than posterior, both radiately eostellate,
"byssal noteh distinet, acute. Hinge-length less than one- half of shell-height.

This species is fairly Wldely distributed in the Lower Neogene of. Japan, and
due to its great variability and different forms, which is particularly noticed ac-
cording to the number of ribs, resemblance is found to the Northwest American
fossil scallop, Pecten nuticri ArRNOLD,” a specics of the Upper Miocene and possible
Lower Pliocene of California. The resemblance is so great that one would be lead
to believe that the Californian species is a descendant of the Japanese one, seeing
that the Japanese one occurs in an older horizon than the American one. Should
variation be used in its broadest sense, probably the two might be included into
the same species. Here it may be added that there are many species in the Nco-
gene deposits of Northern Japan and Northern America that are closely related to
one anotlier, in fact so closely related, that species from one region have even been
considered as subspecies of the other region. It may be natural to beleive that
such similar épecics have their origin in the s same stock, and by diverging in two
dircctions, one to the Northwest coast region of America and the other to Northern
Japan, modification or localization may have been a cause of their differences in
sculpture. The fact that closely related species are found on both sides of the
Northern Pacific Ocean has been stated elsewhere,” and our views may be kept to
the scallops.

Several specimens of Pecten crassivenius Ycrovama were found at Kamoura
near Wazima-mati on Noto Peninsula, this being a new locality for this species.
In association with it were found, Pecten murayamat, YOROYAMA, Lucina acutilineata
Coxrap and Denfalium yokoyamai Maxryama. The Miocene age of this new loca-
lity is quite certain, seeing that the fossils are common in deposits of that age.

The original description of Pecten crassivenius was given by M. Yoxovoma as
follows :

bell medium-sized, thick, compressed, orbicular, slightly higher than long, subequiléteral,
radiately ribbed. R.bs nine, strong, rounded, trichotomous with the middle branch somewhat
larger than the lateral ones, coarsely scaly, with interspaces broader and filled with four to
five equal or unequal scaly riblets. Innner horder cerenate. Height 64 millim. Length 62
millim. Depth 12.3 millim. ' ‘

The occurrence of this Miogene fossil in the sedimentary rocks at Kamoura
near Wazima-mati, is of considerable interest because it extends the known geol-

1) R. ArvoLp:—Paleontology of the Coalinga District, Fresno and Kings Counties, California,
Bull. U.S. Geol. Surv., No. 896, 31, pl. 27, figs, 4, 3, 1509. )

2) 8. Nomura and K. Harar:—Pliocene Molluséa' from the Daisyaka Shell-Beds in the Vicinity
of Daisyaks, Aomori- Len, Northeast Honsyu, J‘lp’u] Saito Ho-on Kal Mus.,, Res. Bull, VI, 100-102,
1935 P ; ;

3) M. YorovyAMA —Phocene shehs from ‘\Tear Nanao. Noto, Revp‘ Imp. Geol. Sury Jap., No. 104,
6p16ﬁg11929 ‘ A : Syt e R
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44 K. M. Harar and S. Nisryama

gical distribution on the one hand and helps in settling the geological age of the
strata developed in and around the vicinity of Wazima-mati on the tip of the.
Peninsula. The characters of the shell readily serve in distinguishing it from any
of the known allied species from Japan.

Another interesting fossil which was collected from Noto province, is Pecten
kurosawensis YorovaMa,” a species which was first described by M. Yoroyama from
Kurosawa in the Akita Oil-field, Ugo province. The present specimens were found
embedded in a coarse sandstone of a cliff behind Zytnityd village near Himi-mati.
No other species were found in association with it, where it occurs abundantly,
but at another locality necar the one above mentioned, Hemithyris psittacea (GME-
Liy), was found. The original description of this species is as follows :

Shell rather small, orbicular, of mederate thickness, compressed, radiately ribbed. Ribs
twenty-seven to thirty-two, straight, rigid, with interspaces varying in breadth, sometimes equal,
sometimes narrower, sometimes broader. One of the specimens is covered with a fine mesh-like
structure. Ears unequal, with a few radiating riblets. Byssal notch shallow, rounded.

Probably P. kurosawensis is a species which flourished well in the Pliocene
and upper Miocene of Japan, as it seems to be rare in middle Pliocene or middle
Miocene of Japan. Further, it appears that the geological age of occurrence of
this species is not much different, especially where it can be said to have luxuriantly
flourished. :

At the type locality of this species, Kurosawa
in the outskits of Akita city, Ugo province, as
shown in the text-figure, the number of individuals
which can be found in the small exposure is re-
markable. In fact the number is so great that good
specimens are generally obtained by spoiling others.
The size of the shell, individual number, degree of
development of the specimens from the type locality, " ;
seem to point to the fact that this period was its A photograph taken at Kurosawa,

time of maximum development, and then after or the type locality. In the middle is
seen conglomeratic sandstone, and

prior to that time of the age of this type locality, ., = " tilon, AR YTHe  oonglo-
a marked decline was indicated, as the individual meratic sandstone is the horizon of
number markedly decreases and the size of the shell this species (=Beds B of M. Yoko-
of the individuals that can be obtained suggest a Yama).
trend towards extinction, if the word may so be ased.

In regard to the associated fossils of Pecten kurosawensis Yorovama, at the
type locality, and also at another locality nearby, a paper will be shortly published
by S. Nomura and K. Harar,” and further remarks will be withheld at this place.

P

1) M. Yorovama :—Fossil Mollusca from the Oil-Flelds of Akita. Jour. Fac. Sci. Imp. Univ. Tokyo.
Sec. 2, 1 (9), 388, pl. 45, fig. 3, 1926.

2) A Jarge collection of fossils was made by K. Harar from Kurosawa, the type locality of P.
kurosawensis Yoroyama, and also at another locality nearby, which belongs to the same beds (Beds B
of M. Yorovama), and the alternation beds of S. Nomura and K. Harar. These fossils are treated
with and several important remarks are given in their paper which will be published in “Saito Ho-
on Kai Museum, Research Bulletin” (now in press). The readers are referred to that article.

=
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To see the geological and stratigraphical significance of the foregoing species,
the following lines are devoted.

The species of Pecten so far mentioned in the present article are the following
ones, namely:

Pecten kimurai Y OKOYAMA Pecten kimurai ugoensis new subspecies

tokyoens’s TORUNAGA
s-hatait NOMURA
cosibensis YOKOYAMA
notoensis YOKOYAMA
kurosawensis YOKOYAMA

murayamai Y OKOYAMA
kagamianus Y OKOYAMA
swiftii BERNARDI
heteroglyptus YOROYAMA
crassivenius YOKOYAMA

N T
N

Since Pecten matoriensis, P. natoriensis var. subovalts and P. natoriensis var.
inequilateralis all described by H. Marsumoro are synonyms of P. notoensis Yoxo-
vAaMA, they are left out of consideration, and further, since P. nutteri ARNOLD is
not known in the Japanese Neogene deposits, it is.also left out of consideration.
And in the following, P. swifiis BErRNARDI which is a living species, will also be
left from the following consideration.

The geological ranges of each of the species to be dealt with is given in the
following table.

Geological range T M | UL L M U T M T
Genus and species M e el £ 5 x | Rl el
Pecten Limurai YOROYAMA x X X
P. kimurai ugoensis n. subsp. X
P. murayamai YOROYAMA X % X
P. Lagamianus YOROYAMA X X
P. heteroglyptus YOROYAMA x X % x
P.  cosibensis YOROYAMA X x x X
L. crassivenius YOROYAMA X X g
P. tokycensis TORUNAG A X X x x X
P. s-hatait NoMura x
P. mnotoensis YOROYAMA |ox >3
P kurosawensis YORKOYAMA x X

In the above {able the abbreviation of UL/MP stands for the alternation beds,
which belong stratigraphically to the overlying sedimentaries but in age possibly
to the Miocene, this is the transitional formation of the writers.

Since definite Upper Miocene deposits are not well known, the writers pro-
visionally include into the transitional beds, the deposits which may become Up-
per Miocene in age. With such procedure, it is found that where P. kagamianus
and P. notoensis find their upper limit, P. tokyoensis finds its lowest limit. Also
P. kimurai and P. murayamai find their upper limit in the age where P. tokyo-
ensis finds its lowest limit. In short the above table shows that in the chrono-
logical distribution of the mentioned species of scallops, there is found scveral
important features, such as, 1) overlapping in succession, 2) extinction in succes-
sion, 3) extinction at equal levels, and 4) appearance at equal levels but extinction
at different and the same levels.

e
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Determination of the geological age of the strata by means of the scallops
only seems quite possible, providing that several Specieg oceur in the same loca-
lity. The previously studied Dosing and Cancellaria, scem. 1o lcad to the same
or similar conclusions, as outlined in this article.

In regard to the above interesting yet quite difficult problems, further studies
are expected to be advanced in both the field and laboratory, and the present
article is merely preliminary to a more comprehensive one, to appear at a later

date.
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Pecten Timurar YOROYAMA Pecten tolyoensis TORUNAG A
P. murayamai YORKOYAMA P. s-hataii NOMURA

P. kagamianus YOROYAMA P cosibensis YOROYAMA

P.  swiftii BERNARDI P. notoensis YOROYAMA

P.  heterolyptus YOROYAMA P. Lurosawensis Y OKOYAMA

P. crassivenius YORKOYAMA
o 11 R ZEBED 2 tHF~b 3K 3R TE AL, E Pecten Eimurai wgoensis HaTAr et Nisi-
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1) Max Scrrosser (1906): Uber Fossile Land- und Stisswassergastropoden aus Centralasien und
China, Annales Musei Nationalis Hungarici, vol. 4, pp. 372-405, pl. 10.

Nils Hj. Opaxer (1922): Lacustrine Mollusca from Eocene Deposms in China, Bulletin of the
Geological Survey of China, no. 4, pp. 119-135, pl. 1. £

Nils Hj. Opu~er (1925): Shells from the Sanmen Series, Palaeontoloma Slmca, ser. B vol. 6, fase.
1, 2043 pp., 5 pls. Bt

Sohtsu G. King (1926): Notes on the Fossil Shells of the Sanmen Series, Bulletin of the Geological
Society of China, vol. 5, pp. 157-159.

Chi Prxa (1929): Fossil Terrestrial Gastropods from North China, Palaeontologia Sinica, ser. B,
vol. 6, fase. 5, 25+7 pp., 2 pls. ¢ ‘

Chi Prve (1931): Tertiary and Quaternary Non-Marine Gastropods of North Chma, Palaeontologia
Sinica, ser. B, vol. 6, fasc. 6, 32+8 pp., 2 pls. S
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Vincenz HILBER (1882): Recente and im Loss gefundene Landschnedken aus Ch]na, ,Sltzungsbe-
richte der Math. -Naturwiss. Classe der Kais. Akademie der Wissenschaften, Bd. 86, pp. 313—35 pls
1-3, pp. 1349-1394, pls. 4-6.

Vincenz Hirser (1898): - Recente und im Liss gefundene Landschnecken, Wlssenschafbhche Erweb-
nisse der Reise des Grafen Béla SzicmeNyr in Ostasien, Bd. 2, pp. 583-626, pls. 1-4.

Rudolf Srurany (1900): W. A. OBru TSHEW'S Mollusken-Ausbeute aus Hochasien, Den]\schrlften
der Math-Naturwiss. Classe der Kais. Akademie der Wissenschaften, Bd. 70, Pp- 17-48, pls. 1-4.

A. ANDREAE (1913): Land- und Siisswasserschnecken aus Zentral- und Ostasien, in FUrTERER,
Durch Asien, Bd. 3, pp. 43-90, 1 pl.
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Table 1. : Cenozoie formations in North China and Manchuria.

JEZ 9 North China M  Manchuria
B i.f§ Terrace deposits
B (FH#FHE Redeposited Ioess) /
§ Wik Loess ek gy~ L
%?% P o
g J O EZIGEHER R | 3% H &+ Kuhsiangtung formation
. Choukoutien Yentung
It formation formation*
BOW OB 7
Nihowan formation
&t o
£
5 Wi
2 Yiishé series
&
L = i B R
Hipparion red
clay formation
T IUE#E Shanwang series
# 8
i
e
®3 ##Ei{%: Fushun series
iH T e R
&éé’ Yiianchii series | Kuanchuang series
e
#HA

* QbR R HEMBE oW R TE T Ic i ( BT 2 A RLAMKE I RR=MIR L ShThH i, &%
TR h2EXO =R L A UCHHNT L TR T 0B TE M R,

New name for the lacustrine formation which is widely developed in the Pekmor-
Tientsin district and has hitherto been referred to the “Sanmen series.”

FADNEXBE LR T 2, HL KFEEOFH LW, MUAZEOPEEBR LM T “ 3%
IEFEE” L LTIRAELAWEBOTH 200, Hic R EcBiREE T RE4 v kR T
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Fe R AR ER B 1 7 OYSHE 2 (B 5 & 5 bbb F I R, RE A AR Ik
SR BR LIRS ERBFERO M ) SN BIFA T RIC b JE T 2, ERE
BAOHRER L THARSIROMEIC L 5, RLTHEYHET 2,
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M EHEORLBEALE

WK T BR - A B TR O P 0 L IF i IR SN e AR &, SRAFBEROMFIC &
Wt sz LKA b DT, kD 3 HERD.
Bradybaena {Manzhuroheliz TAKI MS) lavrushini (CockERELL) ~¥o¥v~4~4 Cil, R
# 21
Cathaica fasciola (DRAPARNAUD) v r =<4 <4 CH) 4 18 '
Cathaica pulveratriz (von MARTENS) =7 F~<4 <A CHRR) 2 18 (1 8 (R 23 & et 3
ZB 3 HEOWIERBIAEMILY ¢ OHiE IcEER L, $RiC Cathaica © 2 X HEFOMEL L
TR LEEER D OT b D, IR IS BIFT, EFERORAT 5 LPCEOTH S, il
z o WiEOZE LD =hEE (Hipparion)? #L4f@d5 b Cathaica fasciola 7% HEINTH D
(Feik 1929), BB i L TERICRFRES B o

MIEARED “ BR ! ALERLEA

R U Bkl oIR8 R S E R oIF-Eic X > TH it e b o T, BB ASIERL DR
HFIZEHA T & 1385 Anas, SRR EHESRE bATEEIELE TRAVWD L BRI S, ok
MU ZHHIERKD b5 FTH 5, e

Lymmaea (Galba) pervia von MARTENS t#®/7775e # 10

Lymmaea (Radiz) plicatula BENsoN ¥ x2 77 e CHfE) -3 |-

Anisus (Gyraulus) sp.. 118

Opeas pyrgula SCHMACKER and BOETIGER +Y 7 #F 4y ¥7e 7

Metodontia yantaiensis (CrossE and DEBEAUX) 2 v ~<4 <4 CHif) 618

Pk 5 o, B0 3 MIRHKE #o 2 BREECRTHOT, MiLbIRET OIS
: AiLTH %o, Metolontia LISt otmAE TR VR L TR Y, B2k ok k5L w, AR
ORABEWR & E—D b IBEA L Vo

lellLlll

& 2] #
Genus Lymnaea Lamarck €/ P5HER

1799. Lymmoea LaMARCK, Mém. Soc. Hist. Nat. Paris, tome 1, p. 75 (misprint!; Lymnaea
in page 91). Monotype: Heliz stagnalis LINNAEUS.

1801. Limmneus DRAPARNAUD, Tabl. Moll. terr. fluv. France, An. 9, p. 30. Different spelling
of Lymnaea.

1804. Lymnea RENIER, Prodromo Osserv. sop. ale. Esseri-viv. Classe Vermi abit. Adriatico
Lagune Litorali Veneti, (2), 8 Different spelling of Lymnaea.

1810. Lymnus Denys de MoxTrort, Conchyl. systém. Clessific. méthod. Coquilles, tome 2, p.
262. Monotype: Heliz stagnalis LINNAEUS. ;

1812. Lymmneus FErUssac, Ann. Mus. Hist. Nat. Paris, tome 19, p. 252. Different spelling
of Lymnaea.

1812. Limmaea DESMAREST, Rapp. Soe. Philomatique Paris.  Different spelling of Lymnaea.

1817. Lymmaeus CUVIER, Regne Animal distribue Organisat., tome 2, p. 4 2. Different spzl-
ling of Lymnaea.

1819. Lymmula RAvINESQUE, Journ. Physique Chimie Hist. nat. Arts, tome 88, p. 423. Sub-
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stitute for Lymnaea. Type by designation of Pinssry (1917, Nautilus, vol. 30, p.
113): Heliz stagnalis LINNAEUS.
1821. Limmaeus C. Preirrer, Naturg. deutseh. Land- Siisswasser-Moll., Abt. 1, pp- 14, 84, 85.
Different spelling of Lymnaea.
1822. Limnea G.B. Sowerey, Genera Shells; no. 7, VI, 29. Different spelling of Lymmaea.
1833. Leachia “Risso ” JErFrREYS, Trans. Linn. Soc. London, vol. 16, p. 519. Type by original
designation: Limneus major JEFFREYS (=Helix stagnalis LINNAEUS).
1824.  Lymmnocus GrIirriTH, English Edition of CUVIER’S Animal ngdom, vol. 12, p. 598.
Different spelling of Lymnaea.
1875. ILimmeus subgenus Eulimneus SANDBERGER, Land- Siisswasser-Conch. Vorwelt, pp. 787,
844. Monotype: Heliz stagnalis LINNAEUS. :
1903. Limmnus DyBowskI, Bull. Acad. Tmp. Seci. St. Pétersbourg, tome 18, p. 113. Different
spelling of Lymmnus. '
BRB% E EBAIM T2 O TH 285, IE L -BRHEICHE~EEES 2 { Limnaca T 3, FEHRIT
JFaE I #EE L T Lymnaea % 0 2EHZ 00

Subgenus Galda Scuraxg EXE/T5H BB

1803. Galba SCHRANK, Fauna Boica, Bd. 3, pp. 262, 285. Monotype: Galba pusilla SCHRANK
(=? Buccinum truncatulum MULLER)D. <

1881. Limnaea subgenus Trumcatuliana SErvaIN, Hist.Malaec. Lac Balaton, p. 63. Type by
original designation: Buccinum truncatulum MULLER.

1885. Fossaria WESTERLUND, Fauna Paldarct. Reg. leb. Binnenconch., Bd. 5, p. 49. Type by
original designation: Buccinum truncatulum MULLER.

Section Galba s.s. b A€/ T7H b

Lymmnuew (Galba) pe’;"‘vi{b von MarreEns EXE/T7IHE
%5 4(2) BRR, 25 7-11 @ Plate 4 (2), figures 7-11.

1867. Limnaeus pervius MARrTENS, Malakez. Bl, Bd. 14, p. 221. Type locality: HHAZR

4 Chefoo (Tshifu), Shantung Provinee, China.

1871. Limmnaea davidi DESHAYES, Nouv. Archiv Mus. Hist. Nat. Paris. Type loecality: +
* = # v Turkestan.

1876. Limnaca goodwinii SmirH, Quart. Jour. Conch., vol. 1, p. 125. Type locahty B
Yokohama, Japan.

1877. Limnaca pervia MARTENS, Sitzungsber. Gesell. Naturf. Freunde p. 113 (ll)

1879. Limnaca pervia KoseLr, Abh. Senekenbmg Naturf. Gesell., Bd. 11, p. 105 pl. 15, fig. 6.

1879. Limmaea goodwinii Kozerm, ibid., p. 106.

1882. Limmnaea pervia GREDLER, Malakoz. Bl, N.F., Bd. 5, p. 180.

1882. Limnaea pervia MARi‘ENs, Mém. Acad. Tmp. Sei. St. Pétersbourg, ser. 7, tome 30, p.
40, pl. 4, fig. 11.

1) SB% Buccinum truncatulum MULLER % Galba oBERFEL D TH 2 o I SCHRANK D3| = »
IR & h T H 2 2%, Galba o HiX o ME—F i3 Galba pusille SCHRANK T, 5#) 2> 5 Buccinum trun-
catulum. MULLER & X e ® Tl e, Galba pusilla G FRL X Y/ £, 8 BFE A3 2L w2 kT, HIcH
ETH Y, BED T, Ry Lymnaea truncatula ICAE TR THED TH 2, f2oT AR

STz L IWEMCKE T 2 2 2 L H2k v, P. Hesse (1923, Archiv f. Moll.-kunde., Bd. 55, p. 195)
EEFEAT L OHE T Galba m}ﬁ%f’z—mﬁ s

—18%=



1883.

1883.
1885.
1886.
1886.
1887.
1887.
1887.
1890.

1895.
1895.
1898.

1901.

1904.

1908.
1908.

1910.
1911.
1916.
1919.

1921.
1924.

1927.
1927.

1928.

1931.

1931.
1932.

1933.

1933.
1933.
1933.

1933.
1934.
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Limnaea davidi Jorpaw, Nova Acta K. Leop.-Carol.-Deutsch. Akad. Naturf., Bd. 45,

Nr. 4, table 4, sp. no. 225. '

Limnaea pervia JORDAN, ibid., table 14, suppl. sp. no. 13.

Limnaeus pervius MOLLENDORFF, Jour. Asiat. Soe. Bengal, vol. 54, p. 66.

Limnaeus pervius CLESSIN, Syst. Coneh. Cab., Bd. 1, Abt. 17, p. 388, pl. 53, fig. 6.
Limnaeus goodwinii CLESSIN, ibid., p. 389.

Limnaea pervia GREDLER, Malakoz. Bl, N.F., Bd. 9, p. 151.

Limnaea” davidi GREDLER, ibid.

Limnuea pervia WESTERLUND, Vega-Exped. Vetensk. Iakttag. Fierde bandet, p. 152.
Limnaeus pervius SCHMACKER and BOETTGER, Nachr.-Bl. D. Malakoz. Gesell.,, Bd. 22,
p. 117. »

Limnaea goodwinii PiLsBry, Cat. Mar. Moll. Japan, p. 158.

Limnaea pervia PI1LSBRY, ibid., p. 161.

Limnaeus pervius NEUMAYER, Wissensch. Ergebnisse Reise Graf. Béla Széchenyi Ost-
asien, Bd. 2, p. 656.

Limnaea (Fossaria) pervia MOLLENDORFF, Ann. Mus. Zool. Acad. Imp. Sei. St. Péters-
bourg, Bd. 6, p. 96.

Limnaea (Gulnaria) shantungensis JoNEs and Presrow, Proe. Malae. Soe. London, vol.
6, p. 142, text-fig. 4. Type locality : A RLIfHIE Weihaiwei, Shantung Province, China.
Lymnaca pervia OKAMI K E52—, Sdagkk, /1'3 1’;\, 5 206 .

Lymnaea pervia KUropA BEK, Afsdik 2 4, 45 208 H; Conch. Mag., vol. 2, p.
28.

Lymnaea pervia HIRASE FE—J, AATHHEE, 25 14 F.

Limnaea (Gulnaria) pervia ANDREAB, FUTTERER’S Durch Asien, Bd. 3, p. 76.

Lymnaca (Lﬂnnophysa) pervia YAGURA RAFI=HE, JEHEUGE BBHS, 45 58 E{.

Limnaca pervia TWARAWA FIZCKE, HARERBEEARR# Cat. Jap. Moll. Nat. Hist. Dept.
Tokyo Imp. Mus., p. 175.

Limnaea pervia KANAMARU 4Jufi5, =ik BBGHARS, 4 9 B

Lymmnaea. pervia Marups FAHIES, ZEEIEGEHR (Trans. Nat. Hist. Soc. Formosa),

71 9%

Lymnaea pervia SUGITANI Z4EBHE, WHiERERBIHE Cat. Luchu Shells, p. 37.

Lymnaea (Galba) pervia HIRASE R AW, HAB4EEE (Figuraro de Japanaj Bestoj),
45 1478 F, JilEsE 2843 [,

Lymnaea (Galba) pervie KURODA SHEEK, WHEAKERBIHS Cat. Shell-bearing Moll.
Amami-Oshima, p. 84.

Lymnaea (Galba) pervia YoKovAMA, Cat. Mar. Freshw. Land Shells Japan Miner. Mus.
Imp. Geol. Surv. Japan, p. 56.

Lymnaea pervia KAWABATA Uil 70, FEEMWIE SR, 45 182,159 I, 4 3 @K, 45 20 M.
Lymnaea (Galba) pervia YAGURA KAM=RE, MiTeciemilgm RIS, 45 54 H.

Limnaea kingi Pine and YEN, Bull. Fan. Mem. Inst. Biol.,, vol. 4, p. 294, text-fig. 26.
Type locality: & Msi#k Aksu, Sinkiang Province, China.

Limnaea exilis PIn¢ and YEx, ibid., p. 296, text-fig. 27. Type locality: #rit#imsits
Aksu, Sinkiang Provin'e, China. 1

Limnuea truncatula tenua PiNe and Yew, ibid., p. 298, text-fig. 29. Type locality:
FrimA Mg Alksu, Sinkiang Province, Chine.

Lymnaea pervia ASANO HEFEAM, SFUKEDEGE, 45 885 K, B 777 [H.

Lymnaea (Galba) pervia KUrRODA MK, TEIFERALY Ak, 45 192 H.

Lymnaea (Galba) pervia SHIBA % 5, HEHEEEYES Jour., Chosen Nat. Hist. Soc.,

I
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no. 18, p. 26.

934.1 Lymnaea (Galba) pervin Hirase FHIEAN, HAREERN A Coll. Jap. Shells Tllust. Nat.
Colours, p. 94, pl. 122, fig. 94.

1034, Lymmaea sp. ¢ ToxuNaGA and NaoRs MKTLHEILAIE., #5— KRB MMATLERE, 5
¥, #0184 41 B, 45 10 @K, 45 10, 10a [“1 Rep. First Sei. Exped. Manchoukuo, sect.
2, pt. 1, p. 3, pl. 10, figs. 10, 10a.

1934. Lymnaca (Galba) pervia HIRASE F-HiE ARS, HEBERRE MG H ek =452k, 45 57 H

1935. Lymnaea pervia Horikawa Hil%i, w7 = (Venus), 4 5 &, 4 30 I

1035. Lymnaea (Galba) pervia SUZUKD $ikAF—, HEHZEE (Jour. Geol. Soc. Japan), 45 42 &,
45 209 K.

1935. Lymmnaea pervia HORIKAWA jjJUlucﬁ], TSGR (Trans, Nat., Hist., Soe. Formosa),
4 25 45, 25 142 58, 45 227 H.

1935. Lymnaea (Galba) pervia KURODA HEHEN, HEFERERS Hekd = (i), 4 58 H.

1936. Lymmaca pervia YEN, China Journal, vol. 24, p. 46.

1937. Galbu truncatula YExN, Publ. Mus. Hoangho Paiho Tien Tsin, no. 46, p. 17, pl. 1, figs.
17, 17a (not MULLER).

1937. Gulba laticallosiformis YEN, ibid, p. 18, pl. 1, figs. 18, 18a. Type locality: Wy§HI5
Kifi Makiapu, Noith Shansi, China.

1)37. Galba pervia YEx, Bull. Mus.. Roy. Iist. Nat. Belgique, tome 13, no. 26, p. 26.

1937. Lymmnaca pervia OKADA and ITo [ Hi—ME- P HUli—, #4944 (Botany and Zoology),

é H 5 4&, §2006 H.

1938. Lymnaea (Galba) pervia Tax: B Kt ESIRERBHE, 4 2

E Locality: —b A AFIE O /8 b L  FERIEE (BH1) Loess or terrace deposit
“redoposited loess”) of Shihkiachwang, Hopel Province. G 10 £, 7h LA Many
specimens, more or less broken. ZEfHME ANM &4.)

4 75 Recent Distribution:—PiEifEo—#% ¢ 2% # Wherl China. PHEHE Bast
Tibet. frJuiiflEmiglEs b v+ % & >~ Bast Turkesten. ZE; Mongolia. g Manchoukuo. bk
SEDARD HAZE Japan ‘except Hokka do).

LA EEHD Fossil Occurrence: —infL45 HZEE K O B2 o TeHUE Yentung formation at Shun-
vi-hsien and Hwaiju-hsien, Hopel Provinece~ i EA R E A o /e Kubsiangtung forma-
tion in the vieinity of Harbin, Manchoukuo. ZATRE SMEEEIEO WK IT/E Lacustrine

terra ¢ deposit in Silingol-meng, Chahar P:ovince,

BREC - —ASIEE OB, FickIEo b 033 L CHBE R0 TH 595, AHoIAEAR LR L
TALAERLRD m\ne

ML E OASHIERICHE L, AFBICH T UM RIS b5, Bh & < REIEIIR E <,
Y B EHEE; BRI 5 BT X (IR, RAETT 2Bk AL #ESIRERC; T IE
THIERNLT; Bl HwTh b, BED Lymnaea (Galba) truncatula (MULLER) (T
BB LOTH HDS, BONIE Lymnace (Radiz) peregra (MULLER) (T ) HE L2 FiAid 5, i
OTHIRE &L SO LEA ) ASME TR, RcRELoR#rLF225Td%,

Joxgs J% tf PresToN (1€04) 23 (AR bitdk L Limnaea (Gulnaria) shantungensis,
USRS (1937) AP ESRTED batdk Lz Galba laticallosiformis i NIT [RECAS Galba trun-

catula (METLTR) (€ FISETEHE L 72 S S TR AR R L T b 7 AR TS 5, T aka
S (<) 2
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I (1933) p3BriEA P gk hs BECHE L 7o Limnaea trun-atula tenua Ptk Limnaea kiﬁg-i (zhigA |
&b tenua DHATH 55D bABARE LD bND, MAKD Limnaea exigua® 7555 DT E
Lymnaea (Galba) truncatula (MULLER) 1T4h7 & A,

Subgenus Ladix Denys de Moxtrorr ERIFE/ 7S5 HETER

1810. Radixz Denys de MoxTrort, Conchyl. systém. Classifie. méthod. Coquilles, tome 2, p.
266. Monotype: Radixz auri ulatus Denys de MONTFORT (= H eliz auricularia LINNAEUS).

1831. Guilnaria ‘““ LeAcm ” Turron, Manual Land Fresh-Water Shells British Isl., p. 117.
Type by designation of Gray (1847, Proe. Zool. Soc. London, vol. 15, p. 180; as a
synonym of Radix): Helix auricularia LINNARUS.

1855. Neritostoma H. and A. Apawms, Genera Ree. Moll,, vol. 2, p. 253. Type: Heliz auri-
cularia LINNAEUS. .

1859. Neristoma CHENU, Man. Conchyl, tome 1, p. 479. Type by present designation :
Heliz auricularia LINNAEUS. |

1881. - Limnaea subgenus Auriculariane SERVAIN, Hist. Malae. Lae. Balaton, p. 49. Type by
original designation: Heliz auricularia LINNAEUS.

1881. Limnaea subgenus Limosiana SERVAIN, 1bid., p. 52. Type by original designation:
Heliz limosa LINNAEUS (not MonNTAGU) (= Limnaea ovata DRAPARNAUD).

1881. Limnaea subgenus Peregriana SERVAIN, ibid., p. 56. Type by orviginal designation :
Bu:cinum peregrum MULLER.

Lymnaea (Radix) plicatula Bpxsox YFE/ 75 He CHED
% 4(2) B, 45 1-6,12 [ Plate 4 (2), figures 1-6, 12

1842. Limnaca plicatula BeNsoN, Ann. Mag. Nat. Hist., ser. 2, vol. 9, p. 487. Type locality:
JFLZ1%E Chushan Is., China,

1856. Limmaea plicatule BrxsoxN, Jour. Asiat. Soe. Bengal, vol. 24, p. 128

1867. Limnaeus plicatulus MArTENS, Malakoz. Bl, Bd. 14, p. 221.

1875. ILimmaca plicatula MArRTENS, Jahrb. D. Malakoz. Gesell,, Bd. 2, p. 131.

1878. Limmaeus plicatulus NEVILT, Hand List Moll. Indian Mus., pt. 1, p. 233.

1881. Limnaea plicatula MOLLENDORFF, Jahrbh. D. Malakoz. Gesell.,, Bd. 8, p. 42.

1882. Limnaea plicalule GREDLER, Jahrb. D. Malakoz. Gesell,, Bd. 9, p. 50.

1882. Limmnaea plicatule GREDLER, Malakoz. Bl, N.T'., Bd. 5, p. 180.

1885. Limnaea plicatula GREDLER, Jahrb. D. Malakoz. Gesell.,, Bd. 12, p. 234.

1886. Limnacus chefouensis CressiN, Syst. Conch. Cab., Bd. 1, Abt. 17, p. 391, pl.-55, hg
6. Type locality: WHIZZR Chefoo (Chihfu), Shantung Provinee, China.

1886. Limnaeus méllendorffianus CLESSIN, ibid., p. 394, pl. 55, fig. 5. Type loeality: Ji1L%1%
Chushan Ts., China.

1886. Limnaeus plicatulus CLESSIN, ibid., p. 404, pl. 55, figs. 1-4.

1887. Limnaca plicatula GrEDLER, Malakoz. Bl, N.T., Bd. 9, p. 151.

1887. Limnaea chefuensis GREDLER, ibid.

1887. Limmnaea mdllendorffiane GREDLER, ibid.

1890. Limnzeus plicatulus SC‘H‘\[ACI\ER and BoET1GER, Nachr.-Bl. D. Malakoz. Gesell., Bd. 22,
p. 115.

1) C. Pixe and T. C. Yex (1933): Bull. Fan Mem. Inst. Biol, vol .4, p. 298, text-fig. 28.  HiziE
Mo:o SHRERE PTILAR
e (G s
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1898. Limnaeus plicatellus NEUMAYER, Wissensch. Ergebnisse Reise Graf. Béla SzECHENYL
Ostasien, Bd. 2, p. 657.

1901. Limnaea plicitula MOLLENDORFF, Ann. Mus. Zool. Acad. Tmp. Sei. St. Pétershourg,
tome 6, p. 96.

1904. Limnaea mars Joxus and Prustox, Proc. Malae. Soe. London, vol. 6, p. 141, text-fig.
2. Type locality: W% Liushitao, north-east promontory of Shantung, China.

1904. Limmnaea (Guinaria) whartoni JONES and PreSToxw, ibid., p. 142, text-fig. 1. Type loca-
lity : 1434 Liushitao, north-east promontory of Shantung, China.

1904. Limmaea plicatule JoNmS and PresTox, ibid., p. 143.

1918. Lymnaea clessini ANNANDALE, Mem. Asiat. Soc. Bengal, vol. 6, p. 303.

1922. Lymmaea plicatula HAAs, Abb. Ber. Mus. Natur- Heimatkunde, Magdeburg, Bd. 3, Hft.
4, pp. 1-3.

1925. Limnaea plicatule Brume, Archiv f. Moll.-kunde, Pd. 57, p. 11.

1934. Lymnaea sp. b ToRUNAGA and NAORA FKTHETIRGR, MRS MHHAT LB, 45 2
W, #4513, 45 40 B ; Rep. First Sei. Exped. Manchoukuo, sect. 2, pt. 1, p. 2.

1935. Lymnaea (Radiz) plicatula SUZUKI $ARMF—, HEEEEE (Jour. Ge l. Soc. Japan), # 42
&, 45209 H, :

1937. Radiz clessini Yuw, Publ. Mus. Hoangho Paiho Tien Tsin, no. 46, p. 14, pl. 1, figs. 13,

13a (not NEUMAYER).

7. Radiz ovate YEN, ibid., p. 15, pl. 1, figs. 14, 14a (not DRAPARNAUD).

37. Radiz plicatula YEX, ibid., p. 16, pl.'1, figs. 15, 15a.

1937. Radixz plicatule YN, Bull. Mus. Roy. Hist. Nat. Belgique, towce 13, no. 26, p. 25.

ZEH#H Locality : —mHLAASIEORH L b L FERER (FHGEE) Loess o terrace deposit
(“redeposited locss”) of Shihkiachwang, Hopei Provinee. (ff#H4-% 3 {4 Three broken
speeimens. ZFHE ANM 85.)

15454 Recent Distribution: —2:3 3 % ool Whorl China and Manchoukue.

fb A #EH Fossil Occurrence: —ji L4 EgE IR & BB O IMEHUE Yentung formation at Shun-
yi-hsien and Hwaiju-hsien, Hopei Province. jiilBI"A BIZE R4+ EIE Kuhsiangtung forma-
tion in the vicinity of Harbin, Manchoukuo.

MHER -— A5 ORI IR NIE L 2 BIT T A vwas, W HOHEDBIARIAR L L -T2, &K
iz o= 77 e ENALDOTHOT, RAFPITIRGT S Lymnaca (Radiz) japoni:a
JAY ITHIE L2 sfis 7158, Lkl Lymnaea (Radiz) ovate DRAPARNAUD OZRFTICHET 5,
AR T CBRCEATD 525 ZORMEENTILEROIML TH 5,

& R L IR R < L TR b, [ESEIR ; BRI 4 BETS R BEREICHR LT
XEN; BmRAE L, MERE BL, B TRHEL, AR MU L IEEA LT Bl
s LR S OB R B S D 5

/345 Liushitao pg> Limnaea mars JoNuS and Prestox (1904) Kok Limnaca (Gulnaria)
whartoni Joxus and PRESTON (1904) AT OHIHE BT @E - 7 1 < 1A% 540> 5o Limndeus
chefouensis CLESSIN (1886) itk I141E 7> B> Limnaeus mollendorfivnus CLESSIN (1886) %
TRAFEDOIA, L58D BILD,

B S (1937) 1%, ANNANDALE %3 Lymnaew clessini NEUMAYER & L CEHK L7z RIMEEDHEL
AREAME A NE T L EIELTH 525 KA clessini [CFERIE LD b, £ LB ERE

— 20 — o
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N A B 5 Y, NEUMAYER O clessini® & IXE L CHBERICL, REY AR PO 12
EENBALD,

B BT B2 T I A b, BB IR L, A5 IR LS av, R
A OWZE 1L DHE & Limnaea minor Bexson® [T[flsg LTz, RLIEIIC minor Bk
BRI 3 1T BIEi D, minor 1& plicatula IR G SRS NADTDH 5785, ZORLHE
BB IERT, KF20HERD &L, i Killo Lymnaea (Galba) truncatule (MULLER) T3 L

CHM T B ENIHERLTH 5o COMBMRLIE b 1Z-—FED Hlranec Enl, WO EISBER
Dae)TIRENEO/E BELNTHEIDATHD, 27T 77X & plicatula & DORHRIC
SnTl, BT IFRRHBR R 1T oCTh 205, Eh bFEMAT LAHHT b0
HFFE s,

Genus Opeas Avpirs FHF PO HER

1850. Opeas ALBERS, Heliceen, p. 175. Type by designation of HerMANNSEN (1852, Indie.
Gener. Malae., Suppl., p. 96): Bulimus subula PFEIFFER (=Bulimus gracilis HUTTON).

Section Opeas s.s. 7 AT Y7 CH e

Opeas pyrgula Scavacker and Bogrrer F®Y I AFPIIHE
4 4(2) Bl % 13-23 @ Plate 4(2), figures 13-23

?1868. Opeas pyrgula A. Apams, Ann. Mag. Nat. Hist,, ser. 4, vol. 1, p. 459 (nude name; no
“locality).

?1878. Stenogyra (Opeas) pyrgula Nevinn, Hand List Moll, Indian Mus,, pt. 1, p. 164 (nude
name).

?1879. Opeas pyrgula Koserr, Abh. Senckenberg Naturf. Gesell. Bd. 11, p. 63 (nude name).

?1885. Stenogyra (Opeas) pyrgule MOLLeNDporrT, Jour. Asiat. Soc. Bengal, vol. 54, pt. 2, p.
61 (no deseription).

1891. Opeas pyrgula SCHMACKER and BoerrGer, Nachr.-Bl. D. Malakoz. Gesell, Bd. 23, p.
179. Type locality : iifi53uili Kobe, Japan.

1903. Opeas pyrgule Hirase, Cat. Land Shells Japan, p. 21.

1905. Opeas pyrgula PiLsery and Hirase, Proe. Acad. Nat. Seci. Philad., vol. 57, p. 737.

1906. Opeas pyrgule PinsBry, Man. Conch., ser. 2, vol. 18, p. 173, pl. 21, figs. 8-10.

1908. Opeas pyrgule HIrASE Z-MiH—, AfEEs 5 2 4, 45 163 I; Conch. Mag.,, vol. 2, p.
20.

1909. Opeas pyrgula OTAKT KMTETEA, MMk, 45 8 &, 4 95 H; Conch. Mag., vol. 3, p. 21,

1910. Opeas pyrgule Hirase A —g, HATHHAS 4 10 H.

1916. Opeas pyrgula YAGURA RAFI=HE, SHERAERBIHS, 45 56 H.

1919. Opeas pyrgula IWAKAWA #ZRM, HAERBIEAHS Cat. Jap. Moll. Nat. Hist. Dept.
Tokyo Imp. Mus., p. 213. ’

1921. Opeas pyrgule KANAMARU @105, =dULE BB AR, 45 11 .

1927. Opeas pyrgula KURODA, in PILsBrY, Proc. Acad. Nat. Sei. Philad.,-vol. 78, p. 473.

1) M. NeuMmAYER (1898): Wissenschaftliche Ergebnisse der Reise des Grafen Béla SzicmeNyr in
‘Ostaszien, Bd. 2, p. 657, pl. 4, figs. 4, 5. ;
2) W. H. Bexson (1842): Ann. Mag. Nat. Hist., ser. 2, vo'. 9, p. 487.

N
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1927. Opeas pyrgula HIrase FEEAM, HAEYESE (Figuraro de Japanaj Bestoj), %5 1496
B, ffil4s 2879 [

1929. Opeas fragilis P1xa, Palacont. Sinica, ser. B, vol. 6, fase. 5, p. 21, texi-figs. 13a—f, pl.
2, figs. 13a—c. Type locality: WALA)ER)E2ZLUHEDTUF Cave depesit of Choukoutien,
Hopei Provinee, China.

1930. Opeas pyrgula SowerBy, Naturalist in Manchuria, vol. 5, p. 50. -

1930. Opeas pyrgule KURODA MWK, /NEFREE &M, 45 135 H.

1931. Opeas fragilis Pixc, Palaeont. Siniea, ser. B, vol. 6, fase. 6, p. 29, text-figs. 16a, b, pl.
2, fig. 16.

1931. Opeas pyrgula Yoxoyvadma, Cat. Mar. Freshw. Land Shells Japan Miner. Mus, Tmp.
Geol. Surv. Japan, p. 69. :

1932. Opeas pyrgula YAGURA KAF=W, EETEEMRERBHG, 4 57 FL

1933. Opeas pyrgula Kuropa HHEAFCK, TRIERAED HEE, 45 193 I,

1934. Opeas pyrgule SHiBA 25, FEEHEREMEE Jour. Chosen Nat. Hist. Soe., no. 18, p. 28.

1934. Opeas pyrguls Hirase HiEARES, HABRBIEN A Coll. Jap. Shells Illust. Nat. Colours,
p. 98, pl. 123, fig.' 36.

1924. Opeas pyrgule IHirass ZHEAM, FRBIRAIERGN H St =452 023, 45 63 H.

1934. Opeas pyrgula OxApA FEE—E, w72 (Venus), 4 4 £, 45 362 .

1935. Opeus pyrgula KUropA HHEAHCK, SRS Hékd = AilsZ¥), 45 60 .

1936. Opeas pyrgula INOUYE FfEJHE, FRMERY, 4 3 &, 45 6 I,

1936. Opeas pyrgule OxApA [FHEIE—ES, HXE2HY & By, 4 500 H, :

1937. Opeas pyrgula WikvcHT ZENZARSM, & ESEM MR G, 4 3 95 4 38 H.

1938. Opeas pyrgule TART W FE BESERERFEE, 2 25 H.

1928. Opeas pyrgule Kuropa MHEHCK, ZEEMETEY, 45 9 &, 45 68 I,

SR —TRE VY, EEEEY, MR M TS, M EER, RS <, S,
EBR2HT, U5 X b 35RO, TR 2 BX bR D, RTINS, WEE 25T 6 gt &
DTRAITHRL, LDIE; FEAIE RS BIhAS, HHRO i Sk EY 23 %, BEERAAEARE< T

TR, SRS T TR L R AANE B RIS OB, BB #2 HLHY

MR E A NRIEEEASPEE LD ATIER DR L, REATE T CrRacIlte Ik 74 O TR, AMEEDE, &

WIBELY I L, TEEA LSHEE %0 SMFREMTHIC, R AFREAES, il LTHFLZ 83

F%EfE Measurements (H{4E in mm.) i—Jigko 2 % Height 5.5, 2%/ diameter 1.6 7
075 Lbeight of aperture 1.7 (largest specimen). '

#EHh Recent Locality .—iifjbAAFIEOHLE b L { BERIEE (FEGEL) Loess or terrace
deposit (“redesposited loess” of Shihkiachwang, Hopei Province. (F/NEffEiA Several speci-
mens, adult and young. F4EHFEHE ANM 87.)

18454 Recent Distribution :—pgediedt3# South, Central and North China; B[}
T e oL 5T« K e (IR K O EEE Macao, Hoihow, Foochow, Peking, Tientsin, Shanhaikwang
and Hunan Province. jijHEF§#5 Southern part of Manchoukuo; £ Kinchow. HA Japan;
A s DU BT o JLIH » A2 « Z5H8 8fE Honsyd, Sikoku, Kytisyi, Titi-zima (Bonin Is.), Taiwan (For-
mosa) and Tydsen (Korea). c

fe A7 Fossil Occurrence :—im L&l MHE (FPKZ["FR L aThH b D) Yentung
formation (“Sanmen series”) at Tangshan, Hopei Province. jif-{b44 8 0 Jk o ZUEHERE Cave
deposit of Choukoutien, Hopei Province. JyHBI&NA 55Dt it Loess at Chaoyang, Kin
chow Provinee, Manchoukuo.

2 lgnn il
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B 52 AR 1 53 IR 1 e WG, ARFBICIAT b RIC L LB o B SIEEE O MAEEA
RALH IR OATRO BAEA L k=BT 2, FEE (1929) 537 A JED ZBRHERR ) bRl L7e
Opeas fragilis 1 AFEIC St B \no SHIHBIENGIISD HLF D5 b, AEBEEIKIC LOT A&

EAEINTH 5,
Genus Bradybaent Beck FFI3A424E

1837. Bradubaena Buck, Index Moll, p. 18. Type by designation of Gray (1847, Proc. Zool.
Soe. London, vol. 15, p. 173): Helix similaris FERUSSAC.
1891. Euiotella MArTENS, Zool. Ergehnisse Reise Niederldndisch. Ost-Indien, Bd 2, p. 235.

Type by original designation: Helix similaris FERUSSAC.

Subgenus Manchurohel x Taxt (MS) wrvvw4 w45k GRiEE

Bradiybacna (Manciwrohelix) lavrwshing (CocKERELL)
rrvvRAR4 G RKEF
4 6 (4) [, 55 1,2 @ Plale 6(4), figures 1, 2
1626. " Eulotella lavrushini COCKERELL, Ann. Mag. Nat. Hist., ser. 9, vol. 17, p. 227. Type
locality: WU SARAREARIT LS Middle fork of the Muren River, Kirin Provinee, Man-
choukuo. !

SO —BTERIE, R, MBI TR O IR R U B o BUELIR HEER, £ O S IS ORI 2/3,
BRI, 2OBEET %, L 2§33 X b kY, )]Eh, VR R S F R G, KB VR < A
PRCHIIN Do WA 230 5 J@4k, X< IRh, B2 SaliciR L; FEBRIES Ui idtse BN A RS
~, F UL R, R & T L7s\v o BEfRIL ; IFFLIZPF ORI Lo TS h B 2%, Wil D
195, MRRLIE M ORI S B, M RIS & A LTI E IR & 7 5o TIPSR
L, MexPEE, LR E b, MHRRE—-THC, BCRY 5 ARRBEITICE L A S~ %0
BT TR G ‘

HE{E Measurements (¥ifr¥E in mm.):—

e o RE o M| & W " 3’ M [ H 1%
No. Number of Height Diameter Height of Diameter of
whor's aperture aperture
. 5% 17.0 19.2 13.3 10.5
2 5 16.7 18.8 12.8 10.0

#eth Recent Localit

specimens; XEEAFRHE A NM 88.)

bR DI - Jit Loess at Tsingsing, Hopei Provinee. (2 A

H&EDT Recent Distribution :—(z29B North China ; jf- k. [[[75+2¥4H5 3 44 Hopel, Shansi
and Chahar Provinces. #JifHi o5 & tr ki Jebol and North Manchuria. W HEg Danria. BHHL
M (FSHEF3E) Liaotung. :

BYED :—AHR I BE T I

il§ ROREM A Wi e D 3

B0 b2 EN Vv, R L Mi',#

1) i

g -

BHIT R FE KA, A
H, 22 MK CREECR 3 2 8401 18:-1387, 146-201 I ;

L0

AT
# 18-22 [Eih‘&)o z DG Rk
A FiTE RakE BT, (R4 3 H;E

1147 3 80 HELTATIS haEThor i, Hlogrkc k

BEE IR E 2 B Lus,) BIERSMSH LB L %

#éﬂkﬁ%krﬁ(@ﬂﬂu%iTa
— 929 —

CRE, 4505 W, A1 W, 415, 45 4, 229
BIEZ5ST L, B
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FEOHME A BRI HE OBUARIA L LB L TH L b ER Y AT ¢ LostisRr w2 5T 5,

CATE ) ARERE o Mk 2 Hic3 2 2 Tl BT Gerstrenpr (1859) & Ut Scurexck (1867) 2% e Lz ki
Acusta ravida BESSON T % &#~Thk, MOLLENDORFF (1899) (4 Lk dHIAZTRD 7= Acusta ravida |t
Acusta lineolata * [AFET3 Y, Purnieer o Acusta helvacea i Bexsox o A. ravida »H4 T 3 2 BE L,
PF LI ek 2 B ~T R 2 & Pampeer © A. hevacea (& MOLLENDORFF o A. lineolata 3% x4
(—ET 230D TH 255, BERBFELHITC~D 2<% L DT, Pamieer © A, helvacea (i BENSON @
A. ravida :EAFEEE~LN 3, “AHhx A helvacea 1GROTEERIERIT L { B TH 3 = & |ZEEICSCHRENCK
KEDOTHIER P T 225, WO &, WH THICREP K-z &, FILOEL e~z L TEMAH
KrALMNFELBI T b0 LFE~bN3, Zhlc¥ L T CockereLL | Eulota lavrushini x4 Lic,” Gl
133, 134 )

IR IE, BEROMIE RO R O R ARligh O ik icdt &, ARRIcE LT Bradybaena
e B Manchuroheliz ¥ flIZX LTH 5, |

Genus Cathaica MOLLENDORTT FIHARAL 245

1884. Heliz group Cathaica MOLLENDORFF, Jahrb. D. Malakoz. Gesell,, Bd. 11, p. 339. Type
by original designation: Heliz pyrrhozona PHILIPPI (=Heliz fasciole DRAPARNAUD).
Not Cathaicus BATES, 1870 (coleoptera).

Subgenus Cathaica s. s. Foh=24 =45

Section Cathaica s. 8. FVv <4 <A

L]
1900. Cathaica subgenus Fucathaica ANDREAE, Mittheil. Roemer-Mus., Hildesheim, No. 12,
p-2. Type by original designation : Heliz fasciola DRAPARNAUD.

Cathaica fasciola (DrararNauD) F9h=24 =24 CGHi)

%5 5 (3) [k, 45 1-10 @ Plate 5 (3), figures 1-10

1774. Heliz striatule MULLER, Verm. terr. fluv. Hist, vol. 2, p. 24 (not Linxg). Type
locality: 2 China ?

1805. Heliz faciola (mistake!) (Helixz fasciola on explanation of plate) DraparNAUD, Hist.
Nat. Moll. terr. fluv. France, p. 110, pl. 6, figs. 22-24. Type locality: 2 China ?

1845. Heliz pyrrhozona PHILIPPI, Abbild. Beschreib. neuer od. wenig bekannter Conch., Bd.
2, Teil 9, p. 2, Heliz pl. 6, fig. 4. Type locality : 2 China.

1848. Helixz pyrrhozona PrEIFrER, Monogr. Helie.,, Bd. 1, p. 350.

1850. Heliz (Fruticicola) pyrrhozona ALBERS, Heliceen, p. 70.

1852. Heliz pyrrhozona PFeirFER, Syst. Conch. Cab., Bd. 1, Abt. 12, p. 73, pl. 79, figs. 7-9.

1854. Heliz pyrrhozona ReEvE, Conch. Ieon., Heliz sp.-455, pl. 85, fig. 455.

1859. Helix pyrrhozona PFEIFFER, Monogr. Helic.,, Bd. 4, p. 124.

1860. Heliz pyrrhozona MARTENS, Heliceen (ALBERS’), IT Aufl.

1863. Helix pyrrhozona DEBEAUX, Journ. de Conchyl., tome 11, pp. 243, 248.

1867. Helixz (Camaena) pyrrhozona MARTENS, Preuss. Exped. Ost-Asien, Zool.,, Bd. 2; p. 48.

1868. Heliz pyrrhozona Preirrer, Monogr. Helie., Bd. 5, pp. 198, 480.

(?) 1€68. Heliz (Camaenn) pyrrhozoaa A. Apams, Ann. Mag. Nat. Hist.,, ser. 4, vol. 1, p.
461 (parts). :

(?) 1870. Heliz (Camaena) pyrrhozona A. Apams, Travels of a Naturalist in Japan and



1872.
1875.
1875.
1875.
1876.
1878.

1878.
1878.
1881.
1882.
1882,
1882,
1882.

1884,
1884.

1887.
1887.
1887.
1892.

1894.
1898.

>1899.
1899.
1900.
1900.
1900.
1900.

1901.
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Manchuria. (parts).

Helix fas-iola MABILLE, Rev. Mag. Zool., tome 23, p. 49.

Heliz pyrrhozona MARTENS, Jahrb. D. Malakoz Ges:ll, Bd. 2, p. 129.

Heliz (Camena) pyrrhozona MOLLENDORFF, ‘Jahrb. D. Malakoz Gesell Bd. 2, p. 217

Helix (Camena) pyrrhozona montans MOLLENDORFF, ibid.

Helix pyrrhozona PFEIFFER, Monogr. Helie., Bd. 7, pp. 220, 555.

Helix fasciola (= pyrrhozona) WIMMER, Sitzungsber. K. K. Zool -Bot. Gesell. Wleu,
Bd. 28, p. 44.

Heliz (Camena) pyrrhozona NEviLL, Hand List Moll. Indian Mus., pt. 1, p. 72.
Heliz pyrrhozona GREDLER, Nachr.~Bl. D. Malakoz. Gesell.,, Bd. 10, p. 104.

Heliz pyrrhozona MOLLENDORFF, Jahrb. D. Malakoz. Gesell.,, Bd. 8, p. 38.

Helix pyrrhozona GREDLER, Jahrb. D. Malakoz. Gesell,, Bd. 9, p. 47.

Heliz pyrrhozona GREDLER, Malakoz. Bl, N.F., Bd. 5, p. 174.

Helixz pyrrhozona HEUDE, Mém. Cone. Hist. Nat. Empire Chinois, p. 43, pl. 16, figs.

7, 8.

Heliz (Camena) pyrrhozona HILBER, Sitzungsber. Math.-Naturwiss. Classe K. Akad.

Wissenseh., Bd. 86, p. 345, pl. 3, fig. 8.

Heliz pyrrhozona GREDLER, Archiv f. Naturg., Jahrgang 50, Bd. 2, p. 261. .

Heliz (Cathaica) pyrrhozona MOLLENDORFF, Jahrb. D. Malakoz. Gasell, Bd. 11, p.
341, - . :

Heliz (Cuthaica) pyrrhozons GREDLER, Malakoz. Bl, N.F., Bd. 9, p. 133.

Heliz (Dorcasia) fasciola TRYoN, Man. Conch., ser. 2, vol. 3, p. 208, pl. ‘47, figs. 57-59.
Helixz (Dorcasia) fasciola TrRYON, ibid.

Heliz (Cathaica) pyrrhozona PILSBRY, Man. Conch., ser. 2, vol. 8, p. 204, pl. 47, figs.
60-63. ’
Eulota (Cathaica) fasciola PiLsBrY, Man. Conch., ser. 2, vol. 9, p. 206.

Helix (Camena) pyrrhozona HILBER, Wissensch. Ergebnisse Reise Graf. Béla SzfcHENYI
Ostasien, Bd. 2, p. 599, pl. 2, fig. 12. .
C’athawa fasciola MGLLENDORFF, Ann. Mus. Zool. Acad. Imp Sei. St. Pétershourg, tome
4, p. 103. .

Cathaica transitans MOLLENDORFF, ibid., p. 60, pl. 7, fig. 14. Type locality: HWi%
Tantschang, Kansu Provinee, China.

Cathaica fasciola STURANY, Denkschriften Math.—Naturwiss. Classe K. Akad. Wissen-

sch., Bd. 70. '

Cathaica obrutschewi STURANY, ibid., p. 25, pl. 2, figs. 10-12. Type locality : EEAM

HEAAKIENE Alashan, Ningsia Provinee, China.

Cathaica (Bucathaica) fasciola ANDREAE, Mittheil. Roemer-Mus., Hildesheim, No. 12,

p- 2. ‘
Cathaica (Eucathaica) subtilisiriata ANDREAE, ibid., p. 3, text-fig. 3. Type locality:

BT AVERHHE Litschiian-hsien northwest of Singan-fu, Shensi Province, China.

Cathaica (Eucathaica) fasciols MOLLENDORFF, Ann. Mus. Zool. Acad. Imp. Seci. St.
Pétersbourg; tome 6, p. 5.

(?) 1902. Heliz (Camaena) pyrrhozona [=Eulota (Cathawa) fasciola] PILSBRY, Proc. Acad.

1902.
1904.
1908.

Nat. Sei. Philad., vol. 54, p. 240.

Cathaica (Bucathaica) fosciola Gups, Jour. Malae., vol. 9.

Eulota fasciola JONES and PrEsTON, Proe. Malac. Soe. London, vol. 6, p.

Eulota (C’athazca) faeczola Hirase 41?&9%—&5, SRR, B 2 &, 45 168 I Conch. Mag.,
vol. 2, p. 20. . e
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1911, Cathaica (Eucathaica) fasciole ANDREAE, FUTTERER'S Durch As’en, Bd. 3, p. 59, pl. 1,
figs. 1, 2.

1911. Cathaiza (Eucathaica) subtilistriata ANDREAR, ibid., p. 59, pL 1, figs. 3, 67, 68.

1925. Cathaica pyrrhozona BLums, Archiv f. Moll.-kunde, Bd. 57, p. 11.

1929. Heliz pyrrhozona PixG, Palaeont. Sinica, ser. B, vol. 6, fase. 5, p. 7, text-figs. la-d,
pl. 1, figs. la-d.

1930. Cathaica (Eucathaica) fascwla SowgrBy, Naturalist in Manchuria, vol. 5, p. 48.

1931. Eulota (Cathaica) pyrrhozona PiNg, Palaeont. Sinica, ser. B, vol. 6, fase. 6, p. 20, text-
figs. 9a-¢, pl. 2, figs. 9a-c.

1933. Catlaica (Cathaica) [asciola HAAS, Senckenbergiana, Bd 18598, 316:

1933. Cuathai-a (Cathaica) transitans HaAs, ibid.

1935.  Cathaica fasciola YN, Publ. Mus. Hoangho Paiho Tien Tsin, no. 34, p. 24, pl. 2, figs.
1; db: .

1937. Cathaiza fasciola Yex, Bu'l. Mus. Roy. Hist. Nat. Belgique, tome 13, no. 26, p. 13.

SO — BRI R, oS IEHE L, W WS L BRE, #oBHTHREREO S, B

(i{ﬁh‘fﬁli‘ﬂfﬁ, BEBEO 5 MDD, BEHREL, &, MokERET 20, BTk <knk 137
PR XORD, BRI Lo TE IR S, WEX 2T 56 2B, BN, MUK

L, ﬁ?(-@]hﬂfuti&’é/ﬁ?k;/)fﬁéhéo BRI LAHRAS Y, R U MR b RIRISFR & T Ly

BRI & BRI RFLBEE Bt XK BRE, ST BV L L i 5o IHRLIfA OB O SIS M DR

i~y MR SE i 5%, KT L b, B b HUIKHT TR LIV BT MR X b b3k

<o RN R RERR TS b b o BMARSIMTL, B, WEERE L TEBEaYE L, B e

BFEEE R T %0 SMEIE G CIRE—THIC, $<L22% THTRM Kl %, AR B2 B

L, @il T GOl LT FLo—#% i BMotR EHE THSE, MR tEL2HEYE L, B

b BERETH U Do BEIRARE G, X 1 ol 722 v— r B0 &5 ), B fa ol

Ti24 1 FoUBEERI B TRHFE A BED b s,

BIEE Measurements HAHE in mm.):—

O B E o ¥ 4 [ 1% H i 8 i
No. Number of Height Diameter Height of Diameter of
whorls aperiure aperture
6% 9.7 13.9 6.8 7.6
2 9.0 15.9 6.4 7.5
3 85 13.6 63 .3
4 6 7.8 13.1 6.4 7.2

E;zg Locality :—ii b A HFZE D4 /& Losss at TSID"Slh , Hopei Province. (4 fiiA4<spezimens;
BgFE ANM 89.)

427 Recent Distribution —ffi- rh %I North, West and Central China; jifdbe(l]
B 17« ST » Rt e ZOL e T P11 BOETE « AL IR © TR L ICRRS A Province Hopei,
Skantung, Shansi, Chabar, Suiytian, Ningsia, Kansu, Szezhwan, Shensi, Hupei, Huanan, Honan,
Anhwei, and Kiangsu. iyl Manchoukuo; By —3F A OHEAK Jehol and Kivin. (7) 7R
JHEERHT (?) Olga and Viadimir Bays, Maritime Provinee.

{b A zEEHL Fossil Gccurrence :—jm- k4RI Lo Hipparion ? fL--f& Hipparion? red
clay of Shueh- hua-shan, Tsingsing, Hopei Province. [[[FGE7T OFiE=[9& “Sanmen series”

ST



Jb 3 I H oA A% IR O R OBSE R 105

at Fenho, Shansi Province. £Hi>3§1J& Loess at many places.

PRS- — ISR DT 1B NS IR TR B2l 7 fasciols TH 5 o AHE I ORI
VIEFA DD\ —DT, WEOEET 2 L AL, Hhhoms LTHE
BECET 5,

FHCH B MEHOBAERAOS, Jbk (G5 5 (3 @K, 2 8, 9 B RUZamiAEi (5

5 (3) MK, &5 10 @) Eo b old, FROME & b b IEK < oM IRME T, Cathaica transi-
tans MOLLEND RFF (1899) \CHEPIT 5, SUMMBIEINE G OB ARBIARK NS 2 FHiobD L

HIGEEAA & DR HOAERT , transitans Viﬁi M ZIDEE W & N, SMETEOEIRZSE T
QT & \TkOT fasciola & FZHIFE L Ehje, RLEIRD BROFMASINEL T I Y Ane
L&, BEIC Haas (1933) bHEH LT TH %, é]?;g&j: transitans |, fasciola OIEEE & \ 3 L D IX
BH—OOMILT ER\EE~D,

1§ A. Apams (1868) (LI IHEEIED Olga, Viadimiv 2 ¥ Ot {bIEE B > HAKE & #is
L7, AL bOEH ) Prsery! OEEICROZ T AL MELDORTS S, HIRMNICHEE
THCT LT KO S D 523, SOFTE b PE LIFA W, |

Section Pliocathaica ANDREAE =V F~A4 <A

1900. Cathaica sabgenus Plio-athaica ANDrEAr, Mittheil. Roemer-Mus., Hildesheim, Ne. 12,
p. 3. Type hy original designation: Heliv pulveratriz MARTENS.

Cathaica pulvevatric (von Marrexs) A7 F24 24 GHiF
46 (4) i, 45 7, 8 [ Plate 6 (4), figures 7, 8

1882. Heliz pulveratriz Marrens, Mem. Acad. Imp. Sei. St. Pétershourg, ser. 7, tome 30,
p. 16, pl. 2, fig. 8. Type localty: Hili# (?) Kansu Province (?), China.

1882. Helix schensiensis I1ILBER, %ii’zunﬂ'd)r‘r Math.-Naturwiss. Classe K. Akad. Wissenseh.,
Bd. 86, p. 333, pl. 1, figs. 10-13. Typ: locality : Berg#vi% s> 3+ fF Loess of Singan-fu
in the valley of Wei-ho jjg7k, Shensi Provinee, China.

1883. Helixz pulverairiz HILBER, :bid.,, p. 1352, pl. 4, fig. 1

1884. Heliz bizomu GREDLER, Archiv f. Naturg., Jahrgang 50, Bd. 2, p. 262. Type locality:
#eiEd (?) Hoang-ho District, China.

1884. Helix bizona schensiaca GREDLER, ibid. Type locality : #5%% (?) Hoang-ho Distriet, China.

1884. Helix (Cathaica) schensiensis MouueNporwr, Jahrb. D. Malakoz. Gesell,, Bd. 11, p. 348.

1884, Heliz (Cathaica) pulveratriz MOLLENDORFF; ibid. :

1887.  Heliz (Cathaica) schensiensis GrepLur, Malakoz. Bl, N.F., Bd. 9, p. 134.

1887. Heliz (Cathaicai bizona GREDLER, ibid.

1887. Heliz (Cathaica) bizona schensiaca (GREDLER, ibid.

1890. Heliz bizona GrEDLER, Nachr.-Bl. D. Malakoz. Gesell, Bd. 22, p. 149.

1890. Helix bizond schensiaca GREDLER, ibid.

1892. Heliz (Cathaica) schensiensis P1LsBrY, Man. Conch., ser. 2, vol. 8, p. 211, pl. 47, figs. 90-95.

1892. Helix (Cathaica) pulveratiiz PILSBRY, ibid., p. 211, pl. 48, figs. 10, 14, 15.

1894. FHulota (Cathaica) pulveratriz PiLsBrY. Man. Coneh., ser. 2, vol. 9, p. 206.

1894. Fulota (Cathaica) schensiensis PILSBRrY, ibid.

1898. Helix s hensiensis HILBER, Wissensch. Ergebnisse Reise Graf. Béla SzicueNyI Ostasien,

1) . A. Piussry (1902): Proc. Acad. Nat. Sci. Philad., vol. 54, p. 234.
) — 27 —
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Bd. 2, p. 590, pl. 1, figs. 10-13.

1898. - Heliz pulveratriaz HILBER, ibid., p. 591, pl. 1, fig. 14.

1899. Cathaica pulveratriz MOLLENDORFF, Ann. Mus. Zool. Aead. Tmp. Sei. St. Petewbom
tome 4, p. 63.

1900. Cathaica pulveratriz STURANY, Denkschriften Math.-Naturwiss. Classe K. Akad. Wis-
sensch., Bd. 70, p. 24

1900. Cathaica (Pliocathaica) pulveratriz ANDREAE, Miitheil. Roemer-Mus., Hildesheim, No.
12, p. 3, text-figs. 4-6.

190L. Cathaica (Pliocathaica) pulveratriz MOLLENDORFF, Ann. Mus. Zool. Acad. Tmp. Sei.
St. Pétershourg, tome 6, p. 6.

1902. Caihaica (Pliocathaica) pulveratriz Gupr, Jour. Malac., vol. 9.

1902. Cathaica (Pliocathaica) pulveratriz bizona GUDE, ibid.

1911. Cathaica (Pliocathaica) pulveratriz ANDREAE, FUTTERER's Durch Asien, Bd. .3, p. 61,
pl. 1, figs. 4, 5.

1911. Cathaica (Pliocathaica) pulveratriz strigillata ANDREAE, ibid., p. 61, pl. 1, figs. 69-71.
Type locality : VE#HHEERE South of Wansaong, North-East Tibet.

1929. Heliz schensiensis PinG, Palaeont. Sinica, ser. B, vol. 6, fase. 5, p. 16, text-figs. Sa—c,
pl 2, figs. S8a—ec.

930. Cathaica (Pliocathai a) pulvetriz SOWERBY, Naturalist in Manchuria, vol. 5, p. 49.
1930. Cathaica (Pliocathaica) pulvetriz bizona SOWERBY, ibid.

1931. FEulota (Cathaica) s-hensiemsis PinNG, Palaeont. Siniea, ser. B, vol. 6, fase. 6, p. 22,
text-figs. 10a—c¢, pl. 2, figs. 10a—c. :

1933. Eulota (Cathaica) puli}emtrix Pixg and YEex, Bull. Fan Mem. Inst. Biol., vol. 4, p.
270, text-figs. 9, 10.

1937. Cathaica pulveratriz Yrw, Publ. Mus. Hoangho Paiho Tien Tsin, no. 34, p. 28, pl. 2,
figs. 5, 5a, 5b.

1937. C’rzthaica pulveratriz cowispira YEN, ibid., p. 29, pl. 2, figs. 6, 6a, 6b. Type locality:

Rk B2 Siaokiao-pan, southeast of Hotau, China.

1937. C’alhaua schensiensis YEN, ibid., p. 29, pl. 2, figs. 7, 7a, 7Th.

1937. Cathaica teilhardi YEN, ibid., p. 30, pl. 2, figs. 8, 8a, 8h. Type locality : #iEHSBHLHT
Wi Hoamatche, south of Hotau, China.

1937. Cathaica robertsi YEN, ibid, p. 81, pl. 2, figs. 9, 9a, 9b. Type loeality: R&E%HIEHZ
Wi Siaokiao-pan, southeast of Hotau, China.

SR IR, oA SR L, ML RAVAEE, S0 B S o WO HH T
BEOMBTE A ; BEREL, MIcEET 5 48— @hicd L thtso BT 1 P L 0EY, b, B
B TR TN S o IREHIRTEC 58, JERIT X < R, WIER b IR T B o RERIRTRS BIhA ; R
JEHE kE L, BABEL, MRS T %o ST X < HRN, BB RN $ife i LTS B 5, L
[RYEC THBABRS , ROl LA T Ie— B S h oo MBS DR ORISR AN BB
o ER; ZhO ORRITFAER, WXHEA LR, BETIAMCERETESY, KE TP LS
Vo HITEYEITINES THIA IR BREBIRCEEIOho \Hllih %, BRI EORT L, HMARD 750
W, PGTENYE L, ESE RO A A A T 5  SMEFRC M BO L s PR R R R L, il
FHTE U R B0 BRR2CHETABA, WRBKIIC 2 Moy GBEORETRD b, W5 L
TR TIE LD 10 EE OE LTINS o

BEfE Measurements CHAE in mm. :—3%E Height 11.0, 2% diameter 14.5; 17 height
of aperiure 7.6, H£ diamcter of aperture 7.6.

#E=H Locality : —7‘]‘,“;%‘}4—‘{?(7) %--& Loc s at Tsingsing, Hopei Provinee. (5g&ZEEA LT
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WELE LEROERIE L kiAK 1 i A perfeet specimen and an imlcerfeet one represented by
only the last whorl. TeRE ANM 90.)

427 Recent Distribution :—Jt .75 # North and West China; ik« Rg « [UFH $R5E
BT - 175444 Hopei, Honan, Shansi, Suiyiian, Shensi and Kansu Provinces. FEjgi{tH#E North-
East Tibet.

1k AL Fossil Occurrence :—fkFE& ko “Polycene” & “Polyeene” beds at Yulir,
Shensi Province. jTit44 E O JE0ZIkEHFEE Cave deposit of Choukoutie.:, Hopei Province. %4
HioF I J& Loess at many places. '

M - —Ik KTEG'JGE{‘ RIESE A A0 RS 1 {Hicil ¥+, HILBER 75>/T L7 Heliz schensiens.s
YR N 1882, pl. 1, fig. 11; 1898, pl. 1, fig. ... 3k {—FT 5,

MOLLENDORFF (1899) K 7X ANDREAE (1911) I f~IX, AR IS BICESH, Helixz schensien-
sis HiLBER, Heliz bizona GREDLER (1884) ifitkic H. bizona schensiuca GREDLER (1884) |ZH#sz
DRATHE R\~ FEEFBEIR (1935) BIBEEDW YRR L ) AF L 2 OFRE conispire
& ¥ECHRL, [RfC Cathaica schensiensis (FILBER) (CE#kA D D & LT Cathaica teilhardi,-C.
robertsi & 2 F EAIEK L, WIC s hensiensis 0 b 0 % b iR« (TTMA D bk L7z, LN
BIRLTABHICEENENEVDTH b, -

ﬁ<%ﬂib%ﬂ®ﬁ$%$bfﬁmmﬁﬁfﬁﬁ,kﬁ&O#@@@KEﬁT%Mg%ETa'
CE2D b fN sy, BTFOMBRRSELESNOT, TABDOAL FBHTHL

Genus Metodonticc MOLLENDORFF IVYNTAR1E

1886. Helix gioup Metodontia MOLLENDORFF, Jahvb. D. Malakoz. Geszll, Bd. 13, p. 191.
Mono ype: Helix (Metodontia; hemipleuris MOLLENDORFF (= Helix honaiensis CROSSE),

1887. Tetrodoitia ANCEY, Conch. Exch,, tome 1, p. 64. Type by o iginal designation: Heliz
tetrodon MOLLENDORFF (=H elix yantaiensis CROSSE and DEBEAUX).

Metodontia yantaiensis (Crosse and Drppavux) IV 4 24 CHfE)

£ 6(4) B, %5 3-6 [ Plate 6 (4), figures 3-6

1863. Heliz yantaiensis CROSSE and DEBEAUX, Journ. de Conchyl, tome 11, p. 387. Type lo-
cality : WHIHES (ZE) Chefoo (Chihfu), Shantung Provinee, China.

1864. Helix yantaiensis CROSSE and DEBEAUX, Journ. de Conchyl, tome 12, p. 317, pl. 12,
fig. 2

1867. Helixz yantaiensis MARTENS, Preuss. Exped. Ost-Asien, Zool., Bd. 2, p. 50.

1868. Heliz yantaiensis PFEIFFER, Monogr. Helic., Bd. 5, p. 356.

1875. Heliz tetrodon MOLLENDORFF, Jahrb. D. Malakoz. Gesell., Bd. 2, p. 218. "Type locality =
#IAFHIEAR N . Kalgan, Chahar Provinee,” China.

1876. Heliz yantaiensis PFEIFFER, Monogr. Helie, Bd. 7, p. 410.

1876. Heliz tetrodon P¥EIFFER, ibid, p. 588. v

1881. Heliz (Perforatella) uanta-iensis tetrodon MGOLLENDORFF, Jahrb., D. Malakoz. Gesell.,
Bd. 8, p. 36, pl. 1, fig.

1882. Helix yantaiensis GREDLER, Jahrb. D. Malakoz Gesell.,, Bd. 9, p. 48.

1882. Helix yantaiensis GREDLER, Malakoz. Bl.,, N.F., Bd. 5, p. 175.

— 99 —
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1882. Helixz yantaiensis tetrodon GREDLER, ib'd.

1882. Helix yantaiensis HEUDE, Mém. Cone. Hist. Nat. Empire Chinois, p. 46, pl. 17, fig. 5

1884. Helix (T'riodopsis) yentniensis MOLLENDORFF, Jahrb, D. Malakoz, Gesell,, Bd. 11, p. 312.

1884. Helix (Triodopsis) yentaiensis tetrodon MOLLENDORFF, ibid.

1886. Heliz (Metodontia) yentaiensis MOLLENDORFF, Jzhrb. D. Malakoz. Gesell., Bd. 13, p-
193.

1886. Heliz (Melodontia) yentaiensis tetrodon MOLLENDORFF, ibid.

1887. Heliz (Triodopsis) yantaiensis GREDLER, Malakoz. Bl., N.F., Bd. 9, p- 129.

1887. Heliz (T'riodopsis) yantaiensis tetrodon GREDLER, ibid.

1887. Heliz (I'riodopsis) yantaiensis Tryox, Man. Conch., ser. 2, vol, 3, p. 149, pl. 30, figs.
35, 36. '

1887. Helix (Triodopsis) yantaiensis teirodon Tryow, ibid., p. 149, pl. 30, figs. 37-39.

1894. Hygromia (Metodontia) yantaiensis PiLsery, Man. Conch., ser. 2, vol. 9, p. 279.

1894. Hygromia (Metodontia) yantaiensis tetrodon PILSBRY, ibid.

1935. Metodontia yentaiensis tetradon YuN, Publ. Mus. Hoangho Paiho Tien Tsin, no. 34,
p. 50. ;

.,Bilz TIAEEERTY, WEOREE A L, HEIE WIS ESEY TR ORI 215 % 5% ; BTULEK ,
<, M BT 0%, FRIT X CHRhe 1 B4 X hR b, BHMEH e BE TIN5 0 IRHER T o E
sk, XIRN, FRAICHERL; BB IR UitiAt, BERILRE L, 2R RIED, BED L simrinL
BH OIS T oAt REE RIS M2, BRI Lisy o BEEIXIEI IR ; IBFLIEANE <, AIFOIERI X
DTG EHIIN S 0%, MR BT o MO 2, RN R R IR L T, S R
BRCBEDI O BIRARILE ~ B8 U CBTRIR & 22 % 0 B R IS RHT L, BEPIATE, PRic 4 M0~ %0

2 ENEATEITAED T, IRCHROBETHER S, o 2 MRPAFEBICMET 5 BFoh, ko 1 @i
THOb DL b bEL TAE Vo SMNFRATEIEL, R BiG, T 8H5MT 50 PUR BT
RGO L TIF LR SO Th 2% IS oML B a1, IIRE G BMBR%RIcI
R TR A 1 [ro BT A DI RO b %o

B%E{E Measurements (Hi{EE in. mm.) i—

2 . | MR o W " e - n B |-.@ 1%
ot | Nt S | Bl | Fugedl | D
i 6.3 8.0 4.0 4.6
2 53 5.6 7.2 3.5 4.3
3 5% 5.0 6.6 3.2 3.7
4 43 3.4 45 it —

5 4 3.3 4.3 — —

6 3% 2.7 8. 12 i

#EHh Locality : LA ASHEOK LE b L  RERIE/E (FHEEL) Loess or terrace deposit
(“redeposited loess”) of Shihkiachwang, Hopei Provinee. (K/v 6 £iA Six spec mens, adult
and young. FEEAWE ANM 91.) ,

4457 Recent Distribution : —JbzzIifLF « irdk « 240 - Hlig44 Sbantung, Hopei,
Chahar and Kansu Provinces, North China. :

MR — Ao OP TR, AFLD 2 oL sSMERNEO b O L b bFE BBIEN, SME
oMK DIBELL EFEL 3 TH S HFEE 1, 2 MBI,

W
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MOLLENDORFF > tetrodon V& {E3k—#kic yantaiensis
O LY BT Do M LHEOHIMR, HLIT tetro-
don DF I E L HoMMNENE WRITGEET A v, 2D
#F MOLLENDORFF |3, yantaiensis | |34VENTE D 2 ¥x
RS RV & L7eds, THd HiBer® bEELTH2
% 3T, Crosse and DEpEAUx o O S %5 1,2 |l Text-Figs. 1,2
T, Wi ke FET 5, ‘ymztaiensis D BN EHE AR Metod.ntia yam.ai«'o.lsis (Cros-

- - : sE and Deseaux) from Shihkiachwang,
tetrodon FELIRTICIR Hiv, F ki fetrodon O HHSHR x4, 1. A4S 2 B Specimen no. %
HEINTHADITHEHENWE & TH 5, J#F L tetrodon % 2. BEALE 4 %2 specimen no. 4.

24 yantaiensis OIELL LD B, :

FeaBCY 93 Hygromia (Metodontia) tetrodon & L -Ciik L 2z IUPGE U T O =SRENMA IR, 12
IRE LA EZ) & b JoT, Metodontia houaiensis (CROSSE)D [C[FSEZ BE b D LB D, KX
oA Edie, [ U EH o ZPRED I ER oG 25 Hygromia (Metodontia) lou-
aiensis & bEFK L TH 39,

yantaiensis & houaiensis & DFHRICOWT b MBR L LS HHAHL WL D K BlEN 5,

SUMMARY .

The fossil gastropods dealt with in the present paper were collected by Dr.
Tetsugord Wakruizo from the loess at Tsingsing and Shihkiachwang (the socalled
“ redeposited loess ” ?), both in Hopei Province.

The material from Tsingsing comprises only three species as follows:—
Bradybaena (Manchurohelix) lavrushing (CockErRELL) (2 specimens)
Cathaica fasciola (DRAPARNAUD) (4 specimens)

Cathaica pulveratriz (von MARTENS) (2 specimens)

Bradybaena lavrushing still lives in this district and the two species of Cathaica
are most common snails in North China, both fossil and living. The state of
preservation of the fossils is very excellent.

The collection from Shihkiachwang contains three species of fresh-water gas-
tropods and two of land snails, as listed below:—

Lymnaea (Galba) pervia von MarTeNs (about 10 specimens)
Lymnaea (Radiz) plicatule Bexsox (3 specimens)

Anisus (Gyrawlus) sp. (L specimen)

Opeas pyrgula ScAMACKER and BorrTGER (7 specimens)
Metodontia yantaiensis (Crosse and DEBeavx) (6 specimens)

1) Vincenz HirLBer (1882): Sitzungsber. Math.-Naturwiss. Classe K. Akad. Wissensch, B1. 85,
p. 15; (1898), Wissensch. Ergebnisse Reise Graf. Béla Sztcmexyr Ostasien, Bd. 2, p. 586
2) C. Pmwva (1931): Palaeont. Sinica, ser. B, vol. 6, fasc. 6, p. 18, text-figs. 8a-¢, pl 2, figs. 8a-c.
3) H. Crosse (1882): Journ. de Conchyl.,, tome 22, p. 136.
4) C. Pixa (1931): op. cit., p. 15, text-figs. 7a-i, pl. 1, figs. 7a-i. ,
— 81 —
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All the specizs are now widely distributing throughout North China. Mbst
of the specimcns before hand are not well preseived. o

The detailed synonymy, the dimensions, the recent distribution and the fossil
occurrence of cach species are shown in the foregoing pages. TFurther, a tentative
correlation table of the Cenozoic formations in North China and Manchuria is
given on page 92, detailed discussion of which, however, will be reserved for another
occasion. )

The results of the taxonomic studies are summarised as follows:—

1) Limnaea (Gulnaria) shantungensis Jonms and Prestrox (1904), Limnaca
kingi Pxe and Yex (1988), Limnaca truncatula tenua Pixe and Yex (1933) and
Galba laticallosiformis Yex (1937) are all synonyms of Lymnaea (Galda) pervia
von Mamrens. The specimens of Lymnaea from South Ordos being referred to
Galba truncatulea (MULLER) by Yex (1937) are also identifiable with pervia, while
Limnaea exigua Pixe and Yex (1933) described from Aksu evidently belongs to
Lymnaea (Galba) truncatule (MULLER).

2) Limnaeus chefouensis Crussiy (1886), Limnaeus mdillendorffianus CLESSIN
(1886), Limnaea mars JoNEs and Presron (1904) and Limnaea whartont JoNks and
PrEsTox (1904) may be synonymous with Lymnaea (Radiz) plicatula BENsON.
Further, the specimens from Tai-hu being assigned to Limnaea clessini NEUMA-
YER by ANNANDALE (1918) undoubtedly belong to plicatula, and the shells referred
to clessini by YEN in his recent paper (1937) on gastropods of North China seem
more closely related to plicatula than to NEUMAYER's species.

In the Rytkyt Islands, there is inhabiting a form of Lymnaea which can hardly
be distinguished from plicatula. Many Japanese authors have referred it to Lim-
naea minor BENson, but this identification does not seem reliable. In his des-
cription of minor; Brnsoxn has given neither its illustration nor dimensions and
has stated that it strongly resembles Lymnaca (Galba) truncatule (MOLLER). This
species has never been reported from the Asiatic Continent, since it was first
described from the Chusan Islands.

3)  Opeas fragilis Pixe (1929), a fossil species from the Choukoutien formation,
is nothing but a synonym of Opeas pyrgula ScaMacKER and BOETTGER.

4) A detailed description of Bradybaena lavrushini (CocKERELL) is given by
Irao TakI in a paper entitled “ Mollusca of Jehol” (Report of the First Scientific
Expedition to Manchoukuo, section 5, division 1, part 1, article 4) which will be
published in the near future. A new subgenus, Manchurohelir, is proposed by
him for this specics basing upon the shell characters and the composition of the
genital system. .

<5) Cathaica transitans von MOLLENDORFF may be understood as an extremity
of the individual variation, or at most as a subspecies, of Cathaica fasciola (Dra-
PARNAUD).

6) According to von MorLexporrr (1899) and Axprear (1911), Helix schen-
siensis Hiner (1882), Helix bizona GreprLEr (1884) and Helix bizona schensiaca
GrEDLER (1884) are synonyms of Cathaica pulveratriz (von MARTENS).
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Yex has recently (1935) described Cathaice pulveratriz (von MarTENS), C. pul-
veratriz conispira YEN, C. teilhardi YEN and C. robertsi YEN from South Ordos

and C. schensiensts (HinBer) from Honan and Shansi Provinces.
should be united into a single species,

However, they
C. pulveratriz (von MARTENS).

7) Metodontia tetrodon (von MOLLENDORFF) may be a synonym of Metodontia
yantatensis (Crosse and DeEBEaUx), though the former has gencrally been considered
to be a subspecies of the latter.

The fossil specimens from Fenho, Schensi Province, which have been referred
by Pma (1931) to Metodontia yantaiensis tetrodon, seem to belong to Metodontia
houaiensis (CROSSE). :

1-6, 12.

12,

7-11. Lymnaea (Galba) pervia von MARTENS
7,8.

9, 10.

11.

13-23.

19
18, 19.
20, 21.

929

Ld.

23.

1-7.

5-7.

Lymnaea (Radiz) plicatula BENsoN
1,2,
3.
4.
5,6.

Opeas pyrgule SCEMACKER and BOETTGER #Y 71 F ¥V Ire
13-16.

% 4(2-6%) EARREA
Explanation of Plates 4 (2)-6 (4)
5 4(2) @K Plate 4 (2)

VFEITIHE (HRED

AemeBid: G B B SR i FURG S8 52 %) Peking (living) X2
Ritgld (ANM 97) Tientsin (living) X2
WM ABEMBLE (ANM 60) Penhsihu, Manchoukuo (living) %2

WTH R B A (R R 2
ing) %2
MALBEASHEDIE LT & L < (2B EFF (HHEEE) B (ANM 85) Fossil from the loess
or terrace deposit (“redeposited loess”) of Shihkiachwang, Hopei Provinee %3
LXE2TIHE X3

HIHEABE LA (ANM 58) Penhsihu, Manchoukuo (living)

FLEGES D PSR B R ) Liaoyang, Manchoukuo (liv-

B AT A2 (ANDM 20) Harbin, Manchoukuo (living)

MALABRIEOWLF S L R EF (L) B (ANM 84) Fossil from the loess
or terrace deposit (“redeposited loess”) of Shihkiachwang, Hopei Provinee
x4
LA AFGEPTE L & L CldEmfF CsiidL) ks (ANM 87) Fossils from the loess
or terrace deposit (“redeposited loess”) of Shihkiachwang, Hopei Province
‘fﬁﬁ)ﬂﬂlfﬁ}l 4 (ANM 109) Kinchow, Manchoukuo (living)

ez CHoba Bk Sam LG 1 B BB R BT) Peking (living)

T-IHJM-_ (ANM 110) Tientsin (living)
IWGRBLA Yamagata-ken, Japan (living)
W E ARG o R S EEAL T (ANM 79) Fossil from the loess at Chaoyang, Manchoukuo

% 5(3) EiK Plate 5(3)

All figures %2

Cathaica fasciola (DRAPARNAUD) T v s <4 <4 CHE)
1-4.

WAL E IS oM FEEMS (ANM 89) Fossils from the loess at Tsingsing, Iopei
Province
MBI BiA: (ANM 80) Chaoyang, Manchoukuo (recent)

o
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Cathaica fasciola transitans (von MOLLENDORFR) +YRXIF Y 7= 4’ < 4 (%ﬁﬁ)

8, 9. dbmBlAk (ANM 112) Peking (living)
10. ZERHAE IR (AN"\I 81) Siianhwa-hsien, Chahal P1ov1nce (hvmg)

EH 6(4) Rk Plate 6 (4)

Bradybaena (Manchuroheliz) lavrushini (COCKERELL) ~ ¥ ¥V <4 <4

o A oL EER T (ANM 88) Fossils from the loess at Tsingsing, Hopei Provincé

X2

Metodontia yantaiensis (CROSSE and DEBEAUX) =Y ~5=A4 =4 GHfE)

WAL AFRELWELFL L R EF (FFast) Mk (ANM 91) Fossils from the loess or
terrace deposit (“redeposited loess”) of Shihkiachwang, Hopei Province %3
Cathaica pulveratriz (von MARTENS) =7 F~ 4 ~4 CHFED

WAL G oI JFERA (ANM 90) Fossils from the loess at Tsingsing, Hopei Province
X2
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80. Two New Interesting Tertiary Hydrozoa
from the Philippine Islands

By

Hisakatsu YABE and Toshio SUGIYAMA

(Contribution from the Institute of Geology and Palaeontology, Tohoku Imperial
University, Sendai, Japan. Read October, 8th, received 18th, 1938)

Very recently Mr. Wataru Hasmroro, a graduate of our Institute, collected
two interesting fossils of the hydractinoid Hydrozoa from Marinduque, Philippine
Islands. One of them is from a dark grey limestone of Cabuyo Barrio, Trijos,
Marinduque. Though fragmental, it exhibits very characteristic features reminding
us strongly of the genus Circopora, which W. Waacex and J. Wexsrzer” established
in 1887 on Circopora faveolats W. & W., from the Middle Productus limestone
of the Salt Range, India; for a while it is referred to the same genus with query.
The other is derived from a conglomerate bed exposed along the Hinalogan river,
Boac, Marinduque. In its superficial aspect it is more or less similar to Ellip-
sactinia SrEmNyany”, 1878, with the genotype Ellipsactinia ellipsoidea STEINMANN
from the Tithonian of Stramberg, Moravia, but the two diverge in some essential
details and cannot be generically identical, as will be explained below, and a new
genus Philippinactinia is proposed for the Philippine IHydrozoa.

At this place we wish to express our sincere thanks to Mr. Hasnroro for his
kind offer of thege fossils to our study.

Genus Circopora WasceN and WENTZEL

Circopora ? laminate YABE and SUGIYAMA, sp. NOV.
Pl. 9 (5); Figs. 1-3.

Coenosteum laminar in growth, 2.5cm thick and extending over 14 e¢m: probably minutely
porous on weathered surface. .

Coenosteum composed of numerous parallel lamellae connected with one another by nume-
rous vertical processes. Concentriec lamellae gently undulated, very thin, 0 07-0.Lmm thick,
pierced by a few. mostly round pores, which are 0.25-0.3 mm broad and seattered ab irregular
and usually wide intervals; interlamellar spaces very wide, 0.7-1mm or more broad, divided
by vertical processes into numerous somewhat rectangular compartments in vertical seetion

1) W. Waacex and J. WeN1zEL: Salt Range Fossils. Palaeont. Indicﬁ, ser. 13, vol 7, p. 957, 1887.
2) G. SreiNnvaNN: Ueber fossile Hyrozoen aus der Familie der Coryniden. Palaeontogr: vol. 25.
116, 1878.
gt
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of coenosteum. Vertical elements usually pillar-like, seldom more or less lamellar, variable in
vertical extension, usually confined in one interlamellar space, but sometimes eontinuous through
two or more: thin, as broad as or slightly broader than concentric lamellae; appearing as
isolated, mostly round or subangular dots in tangential section. Mierostructure of skeletal

elements unknown.

Excluding growth form, the present fossil has its coenosteum similary built
as in Circopora. While the coenosteum is always cylindrical and built of con-
centric lamellae arranged in very regular manner in the typical and other species
of this genus, it is thick laminar in growth with its concentric lamellae undulated
arranged not much regularly, and bearing round pores relatively few in number
in the present form. According to Waaeex and WeNtzeL, (ircopora has vertical
elements also perforated, but this seems not to be the case in our form. In ad-
dition to these structural differences of coenosteum, there is wide gap of geological
age between the present form and those fossils hitherto recorded of Circopora,
which are as follows:

Circopora faveolata Waacex and WeNTzEL Permian; Salt Range, India, and

Permian; Japan.

Circopora tubulosa Wascesx and WexNrzer?® Permian; Salt Range, India.

Circopore sp.” Triassic ; Timor.

Circopora? sp.” Lower Cretaceous; Sikoku, Japan.

The last mentioned questionable form from Japan included, the genus has a
range from the Permian to the Lower Cretaceous. On the other hand, the present
fossil is Oligocene? in age, as indicated by foraminifera, Nephrolepidina sumatrensis
(BraDY), Sorites martini DouviLLE, ete., in its association. Its reference to Circopora
is thus only provisional.

The present fossil stands nearest to Circopora faveolata than to any other
species, but is easily distinguished from it by laminar growth habit instead of
columnar and broader interspaces of concentric lamellae.

Locality: TFound in a dark-grey limestone at about 1km south of Cabuyo
Barrio, Trijos, Marinduque, Philippine Islands. Stored in the Institute of Geology
and Palaeontology, Téhoku Imperial University, Reg. No. 63030. .

Philippinactinia YABE and SUGIYAMA, gen. nov.
Philippinactinia hasimotoi YABE and SUGIYAMA, sp. NOV.
Pl. 9 (5), Figs. 4-7.

A Single fragmental specimen fairly good in preservation. Monotypic at present.

1) W. Waascex and J. WeNTzEL: Op. cit., p. 960.

2) P. Vivassa de Reexy: Triadische Algen, Spongien, Anthozoen und Bryozoen aus Timor, Palae-
ont. v. Timor, vol. 4, p. 108, 1915.

3) . Yase and T. Svarvama: Circopora found in Japan. Japan. Jour. Geol. & Geogr., vol. 12,
nos. 1-2, p. 18-15, 1935. Circopora? sp. was first recorded by the writers from a limestone at Oku-
minodani near Rydseki, Kuredamura, Nagaoka-gun, Sikoku, Japan, which is thought for a long time
0 be a Torinosu limestone, the writers now tend to regard this limestone as a member of the Lower
Cretaceous Monobegawa series.

— 36 —
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Coenosteum probably hemisphaerical, attaining over 3 em in diameter. Surface character
unknown. Composed of concentric lamellae supported on pillarlike vertical elements ; lamel-
lae parallel, only oceasionally coabescing one another, usually 0.2-0 25mm hroad, 7-8 counted
in 2mm; interspaces as broad as or-a little broader than lamellae, rarely traversed by ex-
tremely thin oblique, irregularly arranged partitions; vertical elements perpendicular to lamel-
lae, stalactitic, tapering downwards, variable in extension, only a few ecrossing through one
interlamellar space, 0.25-0.5mm broad at top, 5 or 6 counted in 2 mm; appear as isolated
round dots .n tangeatial section.

Under high magnification the skeletal elements reveal abundant minute pores arranged
almost vertically or more or less oblique to concentric lamellae, round in tangential section,
0.018-0.025 mmn broad, generally 0.06-0.08 mm, occasionally more apart, or sometimes very
erowded.

All its superficial aspects render its reference to the Sphacractinidae most
probable, particularly resembling Ellipsactinic STEINMANN ; it is, however, easily
distinguished not only from this genus, but also more in general from all other
members of the Sphaeractinidae by its concentric lamellae being traversed densely
by minute micropores. In Eliipsactinia, the lamellae are traversed by pores, which
are congiderably larger and of different nature; furthermore, they are connected
by less numerous, much oblique connecting process. Our from approaches Sphae-
ractinia STEINMANN" only in the numerous regular vertical elements.

On the other hand, it is comparable to Oyclactinic Visvasa de Reexy” in the
general arrangement of skeletal elements; however, Cyclactinia seems to possess
compact, non-perforated skeletal elements.

The specific name is dedicated to Mr. W. Hasivoro, who collected this and
a great many other fossils during his one year stay in the Philippine Islands.

Locality; Found in a grey limestone-boulder of a conglomerate exposed along
tha Hinalogan river (a tributary of the Boac river), Boac, Marinduque. Mr. Hasr-
moro found Spiroclypeus vermiculare Tax Six Hok, Biplanispiro mirabilis Uwm-
BGROVE, B. sp., etc. in other limestone-boulders of the same source. The geological
age of the limestone-boulder with the present fossil may probably be of the same
age with the other fossiliferous boulders cited above. Stored in the Institute of
Geology and Palaeontology, T6hoku Imperial University, Reg. No. 62550.

Explanation of Plate 9 (5)
Circopora? laminate YABE and SUGIYAMA, Sp. NOV.

Loe, Cabuyo Barrio, Trijos, Marinduque, Philippine Islands. Reg. No. 63030.
Fig. 1. 'Weathered surface; x0.86

Fig. 2. Vertical section; x4.3

Fig. 3. Tangential section of the same specimen; x4.3

1) G. SreiNMANN: Op. cit., p. 115.
2) P. Vinassa de Reeny: Stuldi sulle Idractinie fossili. Atti dellaR. Accalemia dei Lincei. Mem.
della Classe di Sc. fis. mat. nat., vol. 3, p. 34, 1899,
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Philippinactinia hasimotoi YaBe and Sueiyama, gen. and sp. nov.

" Loe. Hinalogan River, Boac, Maunduque, Phlllppme Islands. Reg. No 62550.

Fig. 4. Vertical section; X7.7
5. A part of the same enlarged to show fine perforation of lafnina; Xca. 34.5
Fig. 6. Partly tangential and partly oblique section of the same spec1men, e T
7. A part of the same enlarged; x34.5
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_81. Notes on Some Foraminifera Described by Schwager
from the Pliocene of Kar Nicobar*

By

JOSEPH A. CUSHMAN

(Received November 30th ; read December 17th, 1938)

In his work on the “ Fossile Foraminiferen von Kar-Nicobar ” (Novara-Exped.,
Geol. Theil, vol. II, 1866, pp. 187-268, pls. IV-VII) Scuawacer described and
figured many species from the Pliocene. . Some of these species are recognized in
the later literature while others have hardly been referred to or have been placed
in the synonymy of other species. A small amount of rather fine material has
been made available for study, coming from the locality from which ScHWAGER’S
material was described.  As these are topotypes it is possible to interpret some of
the species described by ScuwaeEr a little more accurately than from his figures
and description alone. The following notes are given for a few of the species.
The figures have been drawn by Miss Patricia G. Epwarps from the topotypes.

“ Nodosaria fistuca, SCHWAGER "
P. 10 (6), Figs. 1a, b.

Nodosaria fistuca ScHWAGER, Novara-Exped., Geol. Theil, vol. II, 1866, p. 216, pl. 5, figs. 36, 37

The original figures show specimens with the chambers uniserial and arranged
in a linear series, rapidly increasing in diameter as added and the base ‘with an
initial spine. The chambers are longer than broad and distinctly overlap. The
surface as shown is hispid or spinose and if the two original figures represent
one species, subject to considerable variation. The aperture is extended with a
distinet neck with a collar-like expansion at the outer end. The aperture has a
distinet tooth in the opening.

From a study of this material the species should be known as Ellipsonodosaria
fistuca (ScEWAGER) based on the character of the aperture as is also the case with
some of the following species. The distinction between this species as represented
by figure 1 on our plate and the series shown in figures 4-6 is not great, the
chambers being somewhat different in shape and the apertural characters still more
distinet.

“ Nodosaria tosta SCHWAGER
PL 10 (6), Fige 2.
Nodosaria tosta SCHWAGFR, 1. ¢, p. 219, pl. 5, fig. 42.

This is a very long slender species, the proloculum elongate oval and the

i

* Dedicated to the memory of the late Dr. Y. Ozawa (1899-1929), Professor of Historical Geology
and Palacontology in the Imperial University on the occasion of the tenth anniversary of his demise..

=39 —
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following chambers several times as long as broad. The wall has several high,
plate-like, longitudinal costae about six in number, crossing the sutures usually
without a break, those of the proloculum and second chamber often somewhat
twisted. ScHWAGER mentions in his description that the apertural characters are
unkown. Our specimens do not show them nor do any of the other figured
specimens referred to this species. Material from the later Tertiary of widely
separated areas have been referred to ScHWAGER’s species but until the apertural
- characters' are known it is difficult to definitely place it generically.

“ Nodosaria lepidula ScHWAGER ™
PL. 10 (6), Figs. 3a, b.
Nodosaria lepidula SCHWAGER, 1. c., p. 210, pl. 5, figs. 27, 28.

The two figures referred by ScHWAGER to this species are somewhat different
but in general represent a species with pyriform chambers, enlarging rather rapidly
as added, the middle of each chamber with short spines in the early portion,
gradually changing to short, longitudinal costae in the adult, although in one of
ScHWAGER’s original figures the chambers become smooth. A specimen figured
on our plate has the general characters corresponding to ScHWAGER’s species. The
base has a distinct spine which is developed up and along the proloculum. The
apertural characters are interesting. There is a short neck with a sort of expanded
collar as shown in ScawaGER’s figure but the aperture is not radiate but circular
with a distinet tooth in the opening. The species should be know as Ellipsono-
dosaria lepidule (SCHWAGER).

Specimens have been referred to this specific name from the Pliocene of Japan,
New Guinea, Java and the Philippines, and Recent material from the Pacific area
especially.

“ Nodosaria grandigena SCHWAGER ”
Plate 10 (8), Figs. 4-6.
Nodosaria glandigena SCHWAGER, 1. c., p. 219, pl. 5, fig. 46.

Our three figures show a series in which the surface ranges from smooth and
polished to decidedly hispid, or even finely spinose. Such specimens from the
literature seem to be rather indiscriminately placed under both “ Nodosaria glan-
digena ScawaGER” and “ N. koina ScEWAGER 7. It is possible that the specimens
figured by ScrwaceEr under these two specific names really form a single series.
An examination of the literature shows all these forms recorded from the later
Tertiary of the Pacific region especially, and from the Recent of the same area.
The microspheric forms are much more tapering, and in the megalospheric the
final chambers may be even less in diameter than the earlier ones. An examina-
tion of the aperture shows that it is circular with a slight tooth and the species
should probably be known as Ellipsonodosaria glandigena (SCHWAGER).
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“ Uvigerina hispida SCHWAGER
Pl. 10 (6), Figs. 7, 8.

Usigerina hispida SCHWAGER, 1. c., p. 249, pl. 7, fig. 95.

The original figure of this species shows an apparently very spinose specimen
but the description gives the impression that the surface is more fitting to the
specific name. There is a tendency among the specimens studied to have the later
chamber loosely spiral as shown in our figure 7. The aperture is distinet with
a short cylindrical neck. Such specimens have been recorded very rarely under
this name probably on account of the very spinose appearance of the type figure.
Specimens have been recorded by Kocu from the late Tertiary of Java and I have
recorded specimens from the Pliocene of Vitilevu, Fiji (Bernice P. Bishop Museum,
Bull. 119, 1934, p. 126, pl. 15, fig. 9) which seem to be typical. Ii will probably
be found to be well distributed in the late Tertiary ofthe Pacific region and
perhaps elsewhere.

“Uvigerina nitidula SCHWAGER
Pl. 10 (6), Fig. 12.

Uvigerina nitidula SCHWAGER, L. c., p. 248, pl. 7, fig. 93.

Specimens have been very rarely referred to this species. IKocn has recorded
it from the late Tertiary of Java and I have had it from the Pliocene of Vitilevu,
Fiji. It is a species with distinet chambers and sutures, the apertural neck pro-
minent but slender and easily broken. The surface is covered with low, longi-
tudinal costae, well separated from one another. It is probable that this species
has a much wider range in the later Tertiary of the Pacific region than is indi-
cated by the few rccords add it may also be found to be living in the Preific.

ScawAGER’s figure of U. gemmaeformis does not show the apertural characters
and is drawn in rear view. It is possible that it may represent the same species
as U. nitidula.

“ Uvigerina proboscidea SCHWAGER "
Pl 10 (6), Fig. 13.

Uvigerina proboscidea SCHWAGER, 1. c., p. 250, pl. 7, fig. 96.

This is a rather well marked species, fusiform in shape, with a very distinet,
somewhat tapering, clongate neck. The whole test is somewhat short and broad
and the later chambers especially, inflated and distinet. The surface is finely
hispid. _

Such specimens occur in the late Tertiary, recorded from the islands of the
Pacific and from the coast of California. It also occurs as a living species in the
Pacific. Our figured specimen shows an extremely rough specimen with the surface
spinose rather than hispid. The range of coarseness of the surface is considerable,
but the general form and apertural characters remain rather constant.
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“ Dimorphina striata SCHWAGER "
Pl 10 (6). Fig. 9.
Dimorphina striata SCHWAGER, 1. ¢, p. 251, pl. 7, fig. 99.

Under this name ScEwaGEr figures and describes a very slender, elongate
species, triserial in the young stages and uniserial in the adult, with a terminal
aperture, elongate neck and phialine lip. The initial end has a distinet spine and
the surface is finely costate longitudinally. While no perfect specimens were
found in our limited amount of material, the specimen figured on our plate is
evidently- the same as that of ScEwWAGER and serves to place it in its proper
generic position. It should be known as Siphogenerina striata (ScHWAGER).

From an examination of the literature it is very evident that most, if not
all, of the specimens referred by later authors to this species are not really iden-
tical with it but belong to the varietal form I have called var. curte with a very
short neck (proc. U. S. Nat. Museum, vol. 67, Art. 25, 1926, p. 8, pl. 2, fig. 5;
pl. 5, figs. 5, 6). It is possible that this form with the short neck and large
aperture is specifically distinct. - : :

“ Fissurina staphyllearia SCHWAGER
Pl 10 (6), Fig. 10.

Fissurina staphyllearia SCHWAGER, 1. ¢, p. 209, pl. 5, fig. 24.

Our figure shows a specimen with five spines rather than three as in the
typical but all in a single plane. Various forms have been assigned to this species.
It apparently has an integral tube and should be known as Entosolenia staphyl-
learia (ScEwAGER). It is well distributed in the later Tertiary of the Pacific
region and living in the same general area.

“ Pleurostomella alternans SCHWAGER ”
- PL. 10 (6), Fig. 11.

Tleurostcmella alternans SCHWAGER, L. ¢, p. 238, pl. 6, figs. 79, 80.

Under this name ScHwaeERr figures two specimens, the first evidently micro-
spheric with a pointed initial end, many chambers, those in the adult rather short
and inflated, and the apertural face nearly circular. The second is evidently
megalospheric with a rounded initial end, few chambers; those in the adult longer
than broad and not greatly inflated, and the apertural face longer than broad. It -
is possible that these represent extreme forms of one species. In our material
and in other available material from the same general region there are specimens
that seem to fill in the gap between these two extremes and make it apparent that
they may all represent a single species. Our figured specimen is of the more
common form represented by ScEwaGER’s figure 80.

There have been many things rcferred to this species but a study of the
literature will show that many of them are not identical. In the Challenger
report Brapy figured two quite distinct forms under this name and later authors
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have still further increased the disparity from ScHWwWAGER’s original figures and
description.

“ Pleurostomella brevis SCHWAGER ”
= Pl 10 (6), Figs. 14-16.

Pleurostomella brevis SCHWAGER, 1. c., p. 239, pl. 6, fig. 81.

While Scawacer gives but a single figuréd speeimen for the species, the
material at our disposal shows that there may be considerable variation. Our
figures show the range in form from the very broad, megalospheric form to the
more clongate and more slender microspheric one.  The general shape of the adult
chamber in all three specimens is very similar, as is the apertural face. )

There are numerous records for the species but only those from the Recent
and late Tertiary of the Pacific region seem to be identical with thoge from Kar
Nicobar.

“ Discorbina sacharing SCHWAGER

PL. 10 (6), Figs. 17, 18.

Discorbina sacharina SCHWAGER, 1. ¢, p. 257, pl. 7, fig. 106.

This form is fairly common in the Kar Nicobar material. It is closely allied
to Globorotalia menardii (D’OrBIGNY) and seems -to be a variety of that species.
Two specimens are figured on our plate. The form has a thicker wall and margin
than in the typical and it is uniformly smaller than the average of a large series
of typical G. menardii from the Pacific and elsewhere. There are normally six
or seven chambers in the adult whorl and the aperture is smaller. It may be
known as Globorotalia menardii (D'ORBIGNY), var. sacharine (ScEWAGER). The
variety occurs in the Pliocene of the Pacific region and perhaps has persisted in
the present ocean although rather typical G'. menardit occurs in the Pacific.

“ Anomarinag cicatricose SCHWAGER
Pl 10 (6), Figs. 19a-c.

Anomaling cicatricosa SCHWAGER, 1. c., p. 260, pl. 7, fig. 108.

From our available material from Kar Nicobar, Scuwacer’s figure of this
species would seem to have been somewhat conventionalized. = The large depres-
sions of the surface both on the dorsal and ventral sides are larger and less uniform,
the chambers not nearly as distinet and the sutures very indistinet. ., This is a
highly ornamented species and has hardly been recorded in the literature. I
have had the same species from the Pliocene of Vitilevu, Fiji (Bernice P. Bishop
Museum, Bull. 119, 1934, p. 137, pl. 18, figs. 1a—c) as a comparison of the figures
will show. It is probably well distributed in the late Tertiary of the Pacific and
may be found to be still living in that area. It should be recorded as Cibicides
“cicairicosa (SCHWAGER).
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Explanation of Plate 10 (6)

Figs. 1a, b. “Nodosaria fistuca SCHWAGER” X 80. a, front view; b, apertural view.
Fig. 2. “ Nodosaria tosta SCHWAGER” . X 80.

Figs. 3a, b. “ Nodsaria lepidula ScEWAGER” X 80. 2, front view; b, apertural view.
Figs. 4-6. “ Nodosaria glandigenas SCHWAGER” x80. 5a, front view; 5b, apertuial

view.

Figs. 7, 8.  “Uwigerina hispida’ SCHWAGER " X 80.

Fig. 9. “ Dimorphina striata SCHWAGER ™ X 80.

Fig. 10. “ Fissurina staphyllearia SCHWAGER” X 80.

Fig. 11. “ Pleurostomella alterrans SCEWAGER” X 80.

Fig. 12. * Uvigerina nitidula SCEWAGER " X 70,

Fig. 13. “Uvigerina proboscidea SCHWAGER” X 80.

Figs. 14-16. ‘“ Pleurostomella brevis ScEWAGER” X 80. Fig. 16, extreme megalospherie
form. i

Figs. 17, 18. “Discorbina sacharina SCEWAGER” X 70. 17a, dorsal view; 17b, ventral
view; 17c. peripheral view.

Figs. 19a-c. “ Anomalina cicatricosa SCHWAGER” X 70. a, dorsal view ; b, vent-al view;
¢, peripheral view. '
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82. On the Occurrence of Acervulina, an Encrusting
Form of Foraminifera in the Jurassic Torvinosu
Limestone from the Kwanto Mountainland,
Central Japan

By

Shoshiréo HANZAWA

(Contribution from the Institute of Geology and Palaeontology, Tohoku Imperial
University, Sendai, Japan: Read Oct. 8th; received Oct. 24 th, 1938)

In one of the thin slices of the Upper Jurassic Torinosu limestone which is
very prolific of fossils, mostly reef-builders,” collected by Dr. H. Huzmoro from
Hukazawa near Itukaiti, Musasi Province (in the Kwantd Mountainland), Central
Japan, is found Acervulina, an encrusting foraminifera, by Prof. H. Yasg, who
kindly submitted it to me for scrutiny. Although the living representatives of

1) T. Harapa: Die Japanischen Inseln, Eine Topographisch-Geo ogische Uebersicht, 1890, pp.
95-96.

S. Sumvizu @ 1) Remarks on Two Ammonites, Harpoceras japonicum NEuMAYR and Arpadites
sakawanus Mogsisovics from the Sakawa Basin in Shikoku. 2) A Tithonian Species of Perisphinctes
from the Torinosu Limestone of Koike, Province of Iwaki, Japan. Jour. Geol. & Geogr. vol. 5, no. 4,
1926-1927, pp.. 215-222.

S. Sumvizu: Note on Two Tithonian Species of Perisphinctes from the Torinosu Limestone of
Koike, Province of Iwaki, Ibid. vol. 7, no. 2, 1930, pp. 45-48, pl. 6.

S. Sammizu: Note on a Species of Tithonian Genus Streblites from the Torinosu Limestone of
Koike, Iwaki Province, Ibid. vol. 9, nos. 1, 2, 1931, pp. 13-15.

H. Yase: Cretaceous Stratigraphy of the Japanese Islands, Sci. Rep. Téhoku Imp. Univ.
Sendai, Japan, 2nd Ser. (Geol.). vol. 11, no. 1, 1927, p. 92. )

H. YaBe and 8. Tavaya: 1) Cladocoropsis mirabilis Feuix from the Torinosu Limestone of
Japan. 2) Milleporidium remesi STEINMANN? from the Torinosu Limestone of Itsukaichi, Province of
Musashi, Japan. Jour. Geol. & Geogr. vol. 5, no. 8, 1927, pp. 107-110, pls. 8-9, pp. 117-119, pl. 12.

H. Yase and S. Haxzawa: Choffatella ScuLuMBERGER and Pseudocyclammina, a New Genus
of Arenaceous Foraminifera, Sci. Rep. Téhoku Imp. Univ. Sendai, Japan, 2nd Ser. (Geol.), 1926, vol. 9,
no. 1, pp. 9-11, pl. 2.

H. Yape and T. Sveryama : Stromatoporoids and Related Forms from the Jurassic of Japan,
Japan. Jour. Geol. & Geogr. vol. 8, nos. 1-2, 1930, pp. 23-28, table 1.

H. Yasr and T. Svarvama: On Some Spongiomorphoid Corals from the Jurassic of Japan,
Sci. Rep. Téhoku Imp. Univ. 2nd Ser. (Geol.), vol. 14, no. 24, 1931, pp. 103-195, pls. 34-35.

H. YaBe and T. Svervama: Jurassic Stromatopo-oids from Japan, Ibid. vol. 14, no. 2 B, 1935,
pp. 185-192, pls. 40-70.

T. Kosayasni: Contributions to the Jurassic Torinosu Series of Japan, Japan. Jour. Geol. &
Geogr. vol. 12, nos. 3-4. 1935, pp. 69-91, pls. 12, 13.
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the genus Acervuling are very common in the warm and shallow waters of the
Pacific, Atlantic, Indian, and Mediterranean and its fossil examples are also com-
monly found in various deposits of the Neogene, there is apparently no record of
its occurrence as a fossil in deposits older than the Cretaceous,” and 1t> discovery
in a Jurassic rock of Japan is important and noteworthy.

The fossil now in question is not comon in the Torinosu limestone, and we
have met with only one specimen of it in numerous thin slices of the rock. It is
intergrown with calcareous algae and 16 mm in size, resembles Acervulina inhaerens
Scaurrze (including var. plane CarrERr)? in every respect. The latter is attached
to a certain substratum aund over-growing itself, consists of numerous chambers in
more or less concentric arrangement around a coiled nucleoconch, later irregularly
disposed, moreover superposed in vertical lines as to make successive layers. The
chambers are variable in size even in one and the same specimen, and also variable
in form, usually polygonous with straight edges, sometimes round or irregular with
curved cdges in tangential section; depressed, nearly rectangular in transverse sec-
tion ; typically the roofs and floors of the chambers which are cribrated by nume-
rous pores are convex, curved downward along their peripheries, though usually
flat at tops. The vertical walls of the chambers are compact and as thick as the

“roofs and floors. Compared with Acervuling inhaerens ScHULTZE, the present form
stands close to the latter in every respect as already mentioned. But, in tangential
section the vertical wall of chambers are always sinuous and 12-16 p thick in the
latter being remarkably thicker than in the former. Moreover, the roofs and floors
are never vaulted. As shown in the following table the chambers of the present
form is much inferior in height to those of Acervuling inhaerens ScavrrzE. There-
fore, I propose a new name huzimototr for the present form in honour of Dr. H.
Huzmvoro, who found the present specimen, and place it as a variety of Acervuling
inhaerens ScauLTZE. The type specimen of Acervuling inhaerens huzimototr nov.
var. is placed in the Institute of Geology and Palaeontology, Téhoku Imperial
University, Sendai, Japan. I.G.P.S.J. Cat. No. 21446.

I wish, herewith, to express my cordial thanks to Prof. H. Yase who kindly
gave valuable advice and criticism for the present study and to Dr. H. HUZI‘\IOI‘O,
who kindly supplied me the present specimen.

1) J. J. Garroway: A Manual of Foraminifera, 1933, p. 308.
2) M. 8. Scuvrrze: Ueber den Organismus der Polythalamien (Foraminiferen) nebst Bemerkun-
gen iiber die Rhizopoden im Allgemeinen, 1854, p. €8, p'. 6, fig. 12.
II. YaBe: Notes on a Carpenteria-Limestone from B.N. Borneo, Sfci. Rep. Tohoku Imp. Un'v.
2nd Ser. (Geo'.), vol. 5, no. 1, 1918, p. 22, pl. 4, fig. 4; pl. 6, figs 3, 4.
H. Yape and S. Hanzawa : - Geological Problem Concerning the Raised Coral Reels of the R u-
kiu Islands and Taiwan; etc., Ibid. vol. 7, no, 2, 1925, pp. 46, 47, pl. 9, figs. 1, 8, 9; pl. 10, fig. 3
H. YaBe and S. Haxzawa: Tertiary Foraminifeious Rocks of the Philippines, Ibid. vo'. 11,
no. 3, 1929, p. 179, pl. 16, fig. 6. .
- H. Yase and S. Haxzawa: Tertiary Foraminiferous Rocks of Taiwan (Formosa). Ibid. vol. 14,
no. 1, 1929, p. 37, pl. 1, fig. 6; pl. 5, fig. 7; pl. 9, fig. 12; pl. 10, fig. 8
S. Haxzawa @ Notes on Tertiary Foraminiferous Rocks from the Kwanté Mountainland,
Japan, Ibid vol 12, no. 24, 1931, p 156, pl. 26, fig. 4 3
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Acervuling inhaerens huzimetoi nov. var.

Fig. 1. Trangential and transvers sections. X23

Fig. 2. Trangential section. %100
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Table of dimensions of Acervulina iaﬂzae'rc'ns and its varieties for comparison.

Width of Heighit of Th]ckness of | Thickness of Diameter of
chambers chambers 1oofs & floors | vertical walls pores
A, m%zgg; lgyl(ma 49250 o 26;2311/;12(1) }L 5p 5p 5T p
T
AR EED &
4 g{l"]gg*eeggﬂ,’“”“ T4-140 p 32-34
Al (zgllzl(ggggg g;sl;md 70_230H g -
A, i:’l]]ég,gzﬁgs)g))laﬂa 66-80
Akt nst ) gpaniy - | Tasp spo | iy

BRI B 2 A A b e B E A T dcervulinge OFEM S A2 CE T  (hED
4 @ OE M R

ARSI EATA T ML A B A I 3 T T TR B o e SR 1 2 HUR R I v #R 1w L dcervulina o TH 20

Aecervuling 134 HEME 2 BEilg okl Tl e 2 FRE o =htfihicd BLET 2, A E LTRDEHVWHE
RHERI VLN TES 0 TH 20 b4 ERELIT b BRE bR IR IES 2,
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inhaerens huzimotor 75 2 Prssiii4 2 k3 5, '

1) M. LixpseEy: On Gypsina planae Carrer, and the Rx,latlons of the Genus, Trans. L. Soc.,
London, Zool. vol. 16, pt. 1, 1913, pp. 45-51.

2) M. Lixpsey: Ibid.

3) M. S. Scauvrrze: loc. cit.

4) S. Haxzawa : loc. cit.

5) H. YaBe: loc. cit. 1918. '

6) F..Travrm: Das Eozinvorkommen bei Radstadt im Pongau u.s.w. Denkschr. K. Akad. Wiss.
Wicn, Mat. Nat. K1. vol. 95, 1918, pp. 70, 71, pl, 9, figs. 17, 18.
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83. A Pleistocene Flora from Kdgoshima,
Kyusyu, Japan

By
Seidé ENDO

[Read and received Dec. 17 th, 1938]

The collection of fossil plants which form the basis of the present article was
made by Prof. K. YamacucHr of the Matue High School and kindly forwarded by
him to the writer for study. The bulk of the material is from a white diatomaceous
tuffite which is exposed at the river-cliff of the Honna-gawa at the south of Gotanda,
Yosida-mura, Kagosima-gun, Kagosima-ken, southern Kytsy(, while smaller lots
of specimens are from the six other localities in the same prefecture, enumerated
below ; as to the occurrence of the fossiliferous deposits YamacucHr informed the
writer as follows ;

Table 1.
1. River-cliff of the Honna-gawa, at the south of Gotanda, Yosida-mura,
Kagosima-gun. There are exposed in descending order:
Pumice and sand
White diatomaceous tuffite with plant impressions: strike N 70°E, dip 5° to N'W.
Agglomerate of basaltie andesite. :
2. Valley between Yamanokuti and Zydgase, Sigetomi-mura, Aira-gun. There
are exposed in descending order :
Two pyroxene andesite
Hypersthene andesite
Basaltic andesite
Tuff and tuffite with plant impressions; strike N 50°E, dip 10 to SE. The base
of the plant bed is aboue 50 m. high above the present sea-level.
South-western cliff of the Koétotu-gawa between Kogasira and Oyamata,
Isiki-mura, Kagosima-gun, where observed in descending order are:
Pumice and sand
Trachy-andesite
Tuff and tuffaceous shale with plant impressions.
4. Nunobikinotaki, Haze-yama, Sigetomi-mura, Aira-gun, where observed in
descending order are:

Agglomerate of basalt

Basalt

Tuff with plant impressions; Strike N 15°E, dip 15° to SE.

Conglomerate.

Altogether some 20 m. thick; the Lase of the exposure is about 70 m. high above

sea level.
5. A branch of the Kétotﬁ-gawa, about 800 m. north of Kogasira, Isiki-mura,

Kagosima-gun. "There are exposed in descending order:

W
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Pumice and sand
Tzachy andesite
Shale with plant impressions; strike N 15°E, dip 5° to N W
Sandstone
Shale
Conglomerate.
The total thickness from shale to conglomerate is ea. 30 m; the base of the ex-
posure is about 50 m. high above sea level.
6. A valley about 400 m. WSW of Haginozyd, Funatu, Sigetomi-mura, Aira-
gun, where are observed in descending order:
Pumice and sand
(unconformity)
Tuff and tuffaceous shale with plant impressions; strike N 20° E. dip 10 to SE.
7.. Miyazono, Tyo6sa-mura, Aira-gun. There are exposed in descending order:
Pumice and sand :
(unzonformity). . . '
Tuff and tuffaceous sha'e with plant impressions: strike N 20°W, dip 10°NE.
Notwithstanding a considerable number of fossil samples examined, the species
discriminated of them are few as follows, and it shows the fossil flora is very simples
in its constitution.

Acer sp. Carpinus lazifiora BLUME
Fagus crenate BLUME Phyllites sp.
Quercus sp. Saliz sp.

Zelkowa serrata MAKINO

The plant bed of the Honna-crawa is nchly diatomaceous and contains such

forms as
Cyclotella ef. comta (EHRENBERG) KUtz  Epithemia cf. hyndmannii W. SM.
Cyclotella cf. striata GRUM. Synedra sp.

These are the forms common in the Pleistocene Siobara plant beds of Siobara
Spa in Totigi-ken and the Pleistocene diatomaceous earth of Enda-mura, Katta-gun,
Miyagi-ken, both in northern Honsyt.

Among the tree leaves, those of Fagus crenata outnumber of others partaklng
over 90 % of the total specimens examined, and the original forests which have
supplied fossil remains to the plant beds can be regarded as almost pure beech
forests. The tree Fagus crenata” is now cxist in the mountains of Kyfisyd and is
growing at the altitude of about 1000 m. or more; it does not at present exist in

1) WaranaBg, F.: Grundsitzliches iiber die Buchenwald-wirtschaft Japans. V. Mitteilung.
(Horizonta'e und Vertikale Verbreitung des Buchenwaldes) (Japanese) Nippon Ringakukai-Zassi,
19, 1937.

Yosiora (Arigawa), K.: The Vegetation of Mt. Zao, (Japanese) Seitai-gaku-kenkyd, I, 1935.

Yosioka, K.: Montane Forests on Mt. Hakkoda. I. On the Forests of Fagussasa Climax Zone.
Seitai-gaku-kenkyt, I1I, IV, 1937-1938.

Horixawa, Y.: The Vegetation of Mt. Hakkoda, Sci. Rep. Tohoku, Imp. Univ. Biol., 5, 1930.

Takepa, K.: Mt. Fuji. Nippon Tiri-taikei (Special Volume), 1931.

Ivokuma, T.: Preliminary Notes on the Ligneous Plants indigenous in the “Chichibu’ Univer-
sity Forest and its Adjacent District. (Japanese) Bull. of the Tokyo Imp. Univ. Forests, No. 14, 1931.
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southern Kytsyt with except of Mt. Takakuma. In the main island, Honsyt, it
enjoys now luxuriant growth in the Cfb conditions of Képpen climatic formula,”
while the fossil localities mentioned above are in his Cfa climatic field ; it involves
therefore a climatic change from Cfa to Cfb occured there between the geological
date indicated by the fossil flora and the present day.

Now as to the geological age of the fossil flora, there is almost no doubt about
its being Pleistocene in age, because it consists entirely of living species and there
is none which finds itself living in a remote land only and it shows a climate
fairly colder than the present day climate of the district.

Fagus crenate is very common in the younger Tertiary and Pleistocene deposits
of Japan,” and there are a great many material stored in the Institute of Geology
and Palaeontology, Téhoku Imperial University, Sendai, which have been collected
by the former and present members of the Institute, including the writer, from
various localities extending from the middle of Hokkaidd to southern Kytsy® now
in concern which includs the southernmost localities of the plant hitherto known.
The localities are as follows :

Table II. ’

1. Takikawa bed (Pliocene) of Numata-mura, Uryfi-gun, Isikarino-kuni, Hokkaido.

2. Setana bed (Pliocene) of Setana, Setana-gun, Siribesino-kuni, Hokkaido.

‘3. Akakura plant bed (Pleistoccne?) of Akakura hot-spring distriet, Mogami-gun.

Yamagata-ken, Honsyf.
4. Nagasawa lignite bed (Pliocene) of Nagasawa, Funakata-mura, Mogami-gun, Yamagata-
ken, Honsyt. .

5. Lower Umoregi beds (Plio.cene) of Sendai, Miyagi-ken, Honsyf.

Nenosiroisi plant beds (Upper Mioceue) of Nenosiroisi, Miyagi-gun, Miyagi-ken,
Honsyt.

7. Nisi-yama, Nakamura-mati, Séma-gun, Hukusima-ken, Honsyl.

8. Diatomaceous Earth, (Pleistocene), Enda-mura, Katta-gun, Miyagi-ken, Honsyf.

9. Tennozi-bed (Pliocene), Tezaka-mati, Sinobu-gun, Hukusima-ken, Honsy.

10. Azuma-yama, Sinobu-gun, Hukusima-ken, Honsy.

11. Akasaka, O-daira, Yumoto-mura; Iwase-gun, Hukusima-ken, Honsyt.

12. Takatama metal-mine, Asaka-gun, Hukusima-ken, Honsyu.

13. Moniwa-mura, Date-gun, Hukusima-ken, Honsyf.

14. Shiobara plant beds (Pleistocene) Nasu-gun, Totigi-ken. Honshi.

15. Tokyo bed (Pleistocene) of Suga, Hanno-mati, Truma-gun, Saitama-ken, Honsyf.

16. Yokolkama plant bed (Pleistocene), Yamasita-tyd, Yokohama-si, Kanagawa-ken, Honsyfi
17. XKawanisi-mura, Asigarakami-gun, Kanagawa-ken, Honsyf.

18. Hatukari-mura (Miocene) Kitaturu-gun, Yamanasi-ken, Honsyf.

19. Utiyama plant bed, (Pliocene) Taguti-mura, Minamisaku-gun, Nagano-ken, Honsyf.
20. Sirakawa-toge, (Upper Miocen) Kobe-si, Hybgo-ken.

21. Tamayu-mura, Hassoku-gun, Simane-ken, Honsy.

22. Sakura-zima, Kagosima-ken, Kyfsyd.

o

1) KorpeN, W.: Grundriss der Klimakunde. (Berlin) 1931
2) Expo, S.: On the fossil Fagus from Japan. (Japanese) Jour. Geol. Soc. Tokyo, 37, 1930.
Expo, S.: Cenozoic fossil Plants. (Japanese) Iwanami-koza. 1931.
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23, Yosida-mura, and Tsiki-mura, Kagosima-gun, Kagosima-ken, Ky{isyu.

24, . Sigetomi-mura, and Tyésa-mura, Aira-gun, Kagosima-ken, Ky{sy.

25. Kantindo formation (Miocene) and Engelhardtia hed (Miocene), Kankyoéhoku-do,
Tyb6sen.

Beside of above localities, Mr. S. Mik1® described recently the present species
from another two localities, the conifer bed of Tkoda (Pleistocene) at Nakano in
‘Tokyo and the Stegodon beds (Upper Pliocenc) at Nakayagi-Nisiyagi, near Akasi-
mati, Akasi-gun, Hydgo-ken Honsy.

Finally the present writer wishes to express his sincere thank% to Prof. H. Yare
for his kind assistance in preparing this note.
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A% AR OFEC X o TH L C FR 2 o T2 457 25, TG « 0B b B TEBkD 2 % 0 TH 25
SR ICHBEME L he~7e o~ 2 B 5

STHE XL 2 Lo BE;E.E‘L}W‘BE"E BB AT IR o R, ALNRC G L TR 2 AR SR
(@) »LIREE e L O CUNHRKIC L 2 L HFFRKOTY TH 2,

£H X VISR

L BARU®H+H
2 AR GEm, db 70° 3G gt 5° _1[:)

3 BRHEL, 4P AMUE S E L A

4 AERRERE, B
KAl MZE (Table 1) ofEHhss 5 W7 ) S8 ob 23R E 2 hie (Table 1. 228),

MR A T 7 2 MR RS IR A % WS FicAg 3 2 L 2o Cyclotella cfr. comte (Bars.) Kirz, Cyelo-
tella cfr. striata GrRoM &AW o> Epithemia cfr. hyndmannii W. Sy, O Synedra sp. 35580 5k,

S A SRERIR S o FOBTIE A AL E 2R 07 BRI K [ A o TR 2 B oh 2 FEHE R o e g e
AEEL 2 3H L A—D LD TH 3,

RIAFRLTIEMY OIE DR 2 B 2 1CiAREH 3 ffjoorh 40 Itz

Fagus crenate BLome THAD < i+

Carpinus laziflora BLuMe 1%
Zellowa serrata. MLARINO 2 14
Aeer sp. (REFR) 2 1
Quercus sp. (BRFEAL) 6 fif
Saliz sp. (BRERED 3

1) Expo, S.: Cenozoic Plants from Tydsen (Korea), Jour. Geol. Soc. Japan, 45. 1988.
2) Mikr, 8.: Plant fossils from the Stegodon beds and the Elephas Beds near Akasi. Jap. Jour.
Bot. Tokyo, 8, 1937.
Mikr, S.: On the Change of flora of Japan since the Upper Pliocene and the floral composition
at the present Jap. Jour. Bot. Tokyo, 9, 1938.
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Fagus crenata BLuME IRFEAMBIICRTREFZERS 1000 kT 2 L oW D 25 LA B OB R ik HH
B oRELERT 2 LcHEELHE TS 2,

RICHAEDT OMEFHEREET 21,
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(2) REHEYOEREH X v LIH T o AR AT 2 2,
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iz E BARERE Fagus crenata oA 13312 (Table II) IR LM SHER X 1 TR 3 574 B optkh 14
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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 palaeontology and related sciences.
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members of the Palaeontological Society who are not members of the Geological Society
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