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(Transactions of the Palaeontological Society of Japan)

71. Bryozoaires pleistocenes aux environs de
Tako-mati, Prefecture de Tiba*

Par

Katuhiko SAKAKURA

(Read February 12th; received May 27th, 1938)

Les matériaux étudiés m’ont ét¢ donnés par MM. Svzukr et Taxar qui ont
publié un mémoire sur les couches fossiliféres dans les environs de Tako-mati®.

D’aprés eux, ces couches sont de grés, Pléistocéne inférieur, qui contient ra-
rement des lentilles de gravier, et stratigraphiquement, elles se rapprochent mieux
des couches de Diz6dd, de Yamabé ou de Sémata (toutes les trois sont du Pléistocene
inférieur) que celles du Manzakien et du Kiorosien (Pléistoctne supérieur)”. It
leur faune consiste principalement en éléments japoniques.

Les études des faunes bryozoaires, fossiles et récentes du Japon sont trés mal
connues, donc notre étude sur ces Bryozoaires de Tako-mati n’a aucun rapport sur
la détermination de I'dge géologique de cette faune.

Nous avons traité seulement des Bryozoaires encrotitants car l'existence de
lautre sorte de Bryozoaires de cette région n’est pas encore connue.

Nous tenons & témoigner ici notre reconnaissance & MM. Koiti Svzuxr et
Fuyuji Tagar de I'Institut géologique, Université Impériale & Tokio, qui ont bien
voulu me présenter leurs échantillons.

1. Aetea sp.

Lorsque la partie distale est perduc, il est treés difficile ou souvent méme im-
possible pour distinguer Aetea anguina et A. truncata. Nos échantillons sont plus
voisines de 1’Aetca truncata que de 'A. anguina dans sa largeur de zooecies.

Nos. enregistrés—2005, 20086.

2. Electra angulata LEviNsEx (Figs. 1 et 2)

Electra angulata LEvINseN, 1909. Morphol. and System. Studies on the Cheilostomatous Bryozoa,
p. 149 pl 22, fig. 4a.

* dédié a M. le Docteur S. TOKUNAGA.

1. Couches fossiliféres aux environs de Tako-mati, Préfecture de Tiba. Jour. Geol. Soc. Japan,
Vel. 42, No. 496, 1935. (en japonais).

2) M. T. Mrrurt du Service géologique Impérial m’a communiqué que les couches de Tako-mati
sont du Pléistocéne supérieur et appartiennent peut-étre au Manzakien. Cette différence de leur avis
attend beaucoup des études ultérieures.

— 95 —-



718 K. SARARURA

Electra angulate HarvEr, 1926, Polyzoa, Siboga Expedition (IT), p. 207, pl. 13, fig., 11.

(est Vespice qui occupe plus de la moitié de nos échantillons; elle encrotite
des coquilles de Polinices, Ostrea, Pecten, Glycymeris ete.

Nos. enregistrés—2001, 2002, 2006, etc.

3. Callopora subalbide CaNu et BassLmr
Callopora subalbida Caxv and Bassner, 1929. Bryozoa, Philippine Region, U.S. Nat. Mus. Bull. 100,
p. 101, pl. 7, fig. 5.

Répartition géographique—Pacifique: Tongatuba, Romblon.

2006.

No. enregistré

Figs. 1 et 2. Electra angulata LEVINSEN x15
Figs. 3 et 4. Reginella daruma sp. nov. x15

4. Hiantopora sp. indet.
No. enregistré—2036.
5. Reginelle furcata (HINCKS)
Cribrilina furcata Hixcks, 1882. Ann. Mag. Nat. Hist., (5) vol. 10, p. 470, pl. 20, fig. 5.
Lyrula multipora SAKARURA, 1935 (2). Bryozoa, Toyama Bay, Annot. Zool. Jap. vol. 15, No. 1, p.
109, pl. 8, fig. 7.

Lyrula multipora que j’ai établi comme lespéce nouvelle pour des spécimens
de la Baiec Toyama é&tait le synonyme de Cribrilina furcate de Hincks dont la
distribution est limitée au mer de nord.

Elle est trouvée généralement dans les couches pléistocénes de la Préf. de Tiba.

Nos. enregistrés—2005, 2010, 2011.

6. Reginella daruma sp. nov. (Figs. 3 et 4)
SN, p—
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' Diagmose—Zoarium encrofitant. Zooecies distinctes, elliptiques ou subhexagonales, sé-
parées par un sillon, arrangées alternativiment en ligne. Frontale peu convexe, formée par
7 3 10 costules bien plus larges que les sillons intercostulaires et qui possédent chacune deux
pores, dont l'un, situé prés du talon est large et toujours distinet. Au fond des sillons entre
chaque paire de costules se trouvent 3 & 5 pores de lumen. Orifice grand avee un hauteur
de plus du quatriéme du longueur de la zooecie, volté en avant, a leévre inférieure & peu prés
droite, & lévre supérieure quelquefois munie de deux larges perforations & chaque extrémite
latéral. Chambres de pore multiporeuses, deux distalement. ILes pores de lumen & chague
coin inférieur de l'orifice sont remplacés rarement par les petites avicellaires directées dis-
talement. 4

Lz=0.50 ho=0.13-0.14V
1z =0.42 {lo =0.15-0.165

Affinité.—Cette espece differe de Reginella furcate (Hincks) par son moindre
nombre des costules et ses mesures de l'orifice plus grandes.

Je n’ai pu observer des plates polygonales au fond des sillons qui caractérisent
le genre Reginella. Mais d’autres caractéres me faitent placer notre espdce a coté
de Reginella furcate (HINKS). ‘

Pour la déscription, des échantillons de Nisiyatu (Pléistocéne inférieur) sont

Dimensions (mm){

aussi employés.
Nos. enregistrés—2007, 2011. v
7. Cribrilina annulate Fapricius
Cribrilina annulate Hixcks, 1880. British Marine Polyzoa, p. 193, pl. 25, figs. 11, 12.

C’est la premieére fois que cette espéce a été trouvée au Pacifique de I’Ouest.
Nos échantillons possedent des caractéristiques typiques de cette espece. - Une partie
est ovicellée.

Répartition géographique—Mer de Nord, Arctique, Atlantique, Pacifique de
Nord-Est.

Nos. enregistrés—2002, 2003, 2006.

8. Hippothoa flagellum MAaNzoNI

Hippothoa flagellum Caxv & BassLer, 1929. Bryozoa of the Philippine. Bull. U. S. Nat. Mus. 100.

p- 247, pl. 22, fig. 7.
Nos. enregistrés—2002, 2006.

9. Hippothoa cfr. hyalineg (LINNAEUS)

Hippothoa hyalina Bora, 1933. Die marinen Bryozoen des arktischen Gebietes (Fauna Arctica)

p. 530.
No. enregistré—2037.

\ 10. Escharoides adeconelloides (ORTMANN)

Smiitina adeonelloides SARARURA, 1935. p. 28, pl. 5, fig. 2.
Escharoides sauroglossa LEVINSEN, 1909. p.

La lévre inférieure est souvent droite et ne posséde pas de sinus. Un ou plus
de cercles de pores entournent la frontale comme dans le cas de 1'Escharoides
proestans. .

Répartition géographique—Japon du Sud-Ouest, Australie.

1) Lz=longueur de zooecie ho=hauteur d’orifice
1z =largeur de zooecie lo =largeur d’orifice

B



720 2 K. SARARURA

Nos. enregistrés—2002, 2005, 2007.
11. Schizoporella costulata distincta SAKARURA

Schizoporella costulata distincta SAKAKURA, 1935 (1) Pliocene and Pleistocene Bryozoa from the
Bosd Peninsula. (1) Jour. Fac. Sei. Univ. Tokyo, p. 19, pl. 4, figs. 4, 5; 1935 (2), p. 111.

Répartition géographique—DBaie Toyama.

Répartition géologique—Pléistocéne.

Nos. enregistrés—2002, 2006, 2008.

12. Schizoporella ternata ORTMANN

No. enregistré—2007.

13.  Schizomavella obtusata (ORTMANN)

Lepralia obtusata ORTMANN, 1890. p. 41, pl. 3, fig. 13; Orapa. 1923, p. 227.

Diagnose—Zoarium encroltant. Zooecies distinctes, séparées par un sillon profond, trés
allongées, rectangulaires, arrangées en ligne. Frontal étant un ti1émoeyste peu convexe,
perforéz minutieusement. Orifice orbiculaire, avee un large sinus et deux petites cardelles
visibles. Ovicelle trés saillant entourant & peun prés lorifice. Avicellaires médiennes, ob-
tuses, situées derriére lorifice, & pivot avee le bee dirrigé en derriére, variables dans leurs
mesures et forme. La grande avicellaire est souvent spathulée. Il y a rarement une petite
avicellaire & coté de lorifice.

i s { Lz=0.67 ho=10=0.10-0.12

( 1z =0.25-0.33

Affinité.—Cette espece differe du Schizoporella ternata ORTMANN par ses mesures
plus grandes (surtout celles de lorifice), par sa frontale moins granuleuse et peu
convexe.

Lepralia acuta ORTMANN est trés voisine de cette espece; d’aprés ORTMANN,
ces deux espéces different 1'une de l'autre seulement par la forme de I'avicellaire;
mais cette distinction apparait douteuse parce qu’il se trouve, l'avicellaire & bec
acute avec cclle & bec obtuse, quoi qu’il soit rare, dans un des spécimens de la
Baie Toyama.

Répariition géographique—Baie Sagami, Détroits de Corée (102-122 m), Baie
Toyama.

No. enregistré—2002.

14. Hippoporella gorgonensis HasriNgs

Hippoporella gorgonensis Hasrinas, 1930. p. 723, pl. 12, figs. 62-67; pl. 17, figs. 119 and 121.

Deux jeunes colonies consistant d’une couche des zooecies sont obtenues. Les
zooecies ressemblent surtout a 62 et 64 des figures de Hasrings; ils possedent tous
les caractéristiques principales de cette espece.

Répartition géographique—Canal de Panama.

No. enregistre.—2006.

15.  Arthropoma cccilii (SAVIGNY-AUDOUIN)

No. enregistré.—2006.

16. Microporella malusii (SAVIGNY-AUDOUIN)

Nos. enregistrés.—2004, 2005.

17.  Microporella ciliata (LINNAEUS)

Nos. enregistrés—2002, 2006, 2010.
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18.  DMicroporella ciliate var.

Diagnose.—Zoarium enerofitant; zooecies distinetes, séparées par un sillon profond, ob-
longues un peu elliptiques mais souvent trés irréguliaires. Frontale bien convexe, perforée
minutieusement avee plusieurs pores marginaux (areolae?) éparpillés. Orifice petit, sémi-
cireulaire, & minee péristome un peu élevé. Ascopore petit, cissant, proche de lorifice. 11
se trouve rarement un avicellaire oval, s’tué au méme niveau de I’ascopore. Ovicelle hyper-
stomiale, orbiculaire, perforée comme la frontale.

L’ancestrule est une petite zooecie avee un grand ovifice bordé par 12-13 épines.

- Affinité.—Cette sous-espece est caractérisée par la position de lavicellaire et
I'existence des pores marginaux et sa frontale convexe. Microporella ciliata est
une espéce tres variable, donc il me semble que ces caractéristiques ne sont point
suffisants pour établir seulement sur eux une espéce nouvelle.

No. enregistré—2006.

19. Smittine irispinose nitide (HINCKS)

No. enregistré.—2006.

20. Smittina trispinosa munite (HINCKS)

Nos. enregistrés—2002, 2006.

21.  Smittina trispinose var.

Par D'apparence de lorifice et l'existence de l'avicellaire & coté latéral de celui-
ci, notre spécimen ressemble & wvar. 1 de Hincks (1884, p. 361, pl. 13). Mais il
posseéde, semble-t-il, des aréolae méme au dessus de 'orifice, et ses avicellaires sont
elliptiques et non pas remplacées par les avicellairees allongées.

No. enregistré.—2006.

22. Smittine reticulata okadai var. nov.

Smittina reticulate OxADA, 1929. Loc. cit. p. 80, textfig. 14.

Une colonie qui accorde complétement avec la figure notée au dessus. Le bec
de lavicellaire est sémicirculaire au lieu d’étre acute comme celui de Smittina
reticulata.

No. enregistré.—2005.

' 23.  Smaittina sp. indet.

No. enregistré.—2006.

24.  Burystomella bilabiate (HiNcks)
FEurystomella bilabiata SAKAKURA, 1935 (1). p. 25, textfig. 7.

Le distinet mucro derriére l'opésium est observable.
Répartition géographique—Cote pacifique de ’Amérique du Nord, Japon.
No. enregistré.—2002.
25. Lagenipore spinulose HiNcks
Lagenipcra spinulosa SAKAKURA, 1935 (1). p. 29 (Avec bibliographie.)
Un seul spécimen tout & fait similaire dans les processus orals aux spécimens
de Diz6ds. Cette espeéce est vivante de Panama, & Dest, jusqu’a 1'Océan des Indes.
No. enregistré.—2005.
26. Tubulipora sp. indet.
Nos. enregistrés—2005, 2010.
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27.  Entalophora? sp. indet.
Nos. enregistrés—2006, 2010.
* (Les spécimens employés sont maintenant déposés au Musée de I'Institut géo-
logique de I’Université Impériale & Tokio.)
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72. A New Callianassa from the Palaeogene Isikari
Series of Hokkaidé

By
Takumi NAGAO and Ken-itiré6 OTATUME

(Contribution from the Department of Geology and Mineralogy, Hokkaiddé Imperial
University, Sapporo, No. 204 : Read and received June 11th., 1938)

Three fossil species of Callianassa have been described from Japan, all from
Hokkaidd ; they are

Callianassa ezoensis Nacao', the Upper Cretaceous Hakobuti Sandstone.

C. muratai Nacao®, the Neogene Poronai series and the lower part of the overly-
ing Kawabata series, and

C. inornate Nacao and Huzioka®, the lower part of the Kawabata.

The species, to be described in the present short note, has been derived from
the Palacogene Isikari series. The Isikari series, underlaid by the Hakobuti and
overlain by the Poronai, is subdivided into three parts, the terrestrial and coal-
bearing Lower Isikari, the marine Middle Isikari or the Walkkanabe bed, and the
Upper Isikari which is composed of marine and brackish or fresh-water sediments
and intercalated seams of coal. The new Callianassa has been collected from the
Wakkanabe bed exposed along the Sorati-gawa in the Isikari coal-field.

Callianssa istkariensis, n. sp-

IMolotype: A right manus.

Paratypes: A segment, probably the merus belonging to the individual same as the horotype
A segment, probably the merus of another individual.

Horizon and locality: The Wrkkanabe bed of the Isikari series; Akama-Akabira distriet,

Sorati-gun, province of Tsikari.

Manus: Palm small, rectangular in outline, longer than high, relatively thick trans-
versely; proximal margin somewhat sinuous; upper margin broadly arched, its proximal
portion injured but apparently roundly angulated with the proximal margin, lower margin
subparallel to the upper, broadly concave with its distal portion moderately convex; very
short distal margin between the propodal finger and the articulation with the dactylus, not
produeed, slightly econcave. Dorsal border rounded, the ventral one narrowly flattened with
both margins between it and the lateral surfaces angulated. Outer surface somewhat crushed
but indications are that it is moderately convex vertically and slightly so longitudinally,
with a distinct ridge below, which is finely serrated. Inner surface slightly convex in a
vertical direction, almost flat in the longitudinal one save in the propodal third, also finely

1) T. Nacao: Two Tertiary and One Cretaceous Crustacea from Hokkaidd, Japan. Jour. Fac.
Sci., Hokkaidé Imp. Univ., Series IV, Vol. II, No. 1, 1932, p. 20 pl. IV, figs. 1,2,4,8, 15.

2) T. Nacao: Ibid, p. 17, pl. IV, figs. 9-13.

3) T. Nacao and K. Huzioka: A New Species of Callianassa from the Neogene Tertiary of Hok-
kaidd. Ibid., Series IV, Vol. IV, Nos. 1-2, 1938, p. 64, pl. IV, figs. 1-5.
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724 T. Nagao and K. Oraruome

serrated along the lower margin.
Ornamentation: Both surfaces entirely
covered with numerous, erowded irregularly dis-
posed minute granules.
Propodal finger: A little shorter than the
palm, triangular in eross-section, slightly curved
upwards and pointed at the distal end. Inner

surface convex vertically, sloping downward
and inward, with a strong ridge between it and
the econeave upper surface; lower border narrow
with a longitudinal smooth ridge; outer surface
convex vertically; prehensile edge provided
with a strong triangular tooth in its proximal

Lo

Fig.

portion.

Dactylus finger : relatively strong, slightly
shorter than the propodal, strongly bent down-
ward distally, somewhat pentagonal in cross-
section, the pointed side directed downward;
inner surface flat vertically but slight'y convex
su its lower two-thirds, with a strong longitudi-

o

Callianassa isikarienis, n. sp.

Fig. 1. Inner view.
Fig. 2. Outer view
Fig. 3. Veutral view.

nal ridge above, on the lower margin of this
ridge three distant pustules are present; upper
iurface horizontally flatted transversely in a
short distance from the proximal end, moderately convex longitudinally, separated by the pro-
minent ridge above cited from the inner surface, and provided with a few distant pustules;
another ridge is present separating the upper surface from the outer suaiface. Outer surface
rather narrow, slightly convex vertically and sloped inward, with three pustules above along
the upper ridge. Prehensile margin concave lengthwise, with a few crowded and strong
granules in its proximal portion.

Merus? : narrow, elongate-ovate in outline.

The right manus of this species is distinguished from those of C. muratat
Nacao and C. ezoensis Nagao in being thicker, longer, and narrower, and in having
a different ornamentation. C. inornate Nacao and Huzioka is easily distinguish-
able from the present form by it much shorter and higher palm.

C. oregonensis Daxa® from the Oligocene of Washington has shorter fingers
and a manus with its dorsal margin straighter than in the present form.

JL N =5k AR E o Callianassa 1397 FE (igHE)
£ B 4,  Kar HEi—#p

feAelbifg X Y Ew Liesa Callianassa VEEZEFRE XY 1EE, 5=5008 NG 2 B0 T8 & 0 1 ELR) S T8
L Vb 1FICTHIASHITS 2, oMM EZRAMHORHT LV U I oAH— s v, LR35 3
T30 B A TRV ARG £ 35 5, 2k C. isikariensis Nacao and Orarome & 45 ¢

1) M.J. Rarasux: The Fossil Stalk-eyed Crustacea of the Pacific Slope of North America.
Smithsonian Institution, U.S. Nat. Mus., Bull. 138, 1926, p. 121, pl. XX VIII, figs. 6-9.
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73. A New Lower Carboniferous Conularia from
the Kitakami Mountainland

By
Toshio SUGIYAMA

(Contribution from the Institute of Geology and Palacontology, Téhoku Imperial
University, Sendai. Read and received June 11th., 1938.)

During a field work in the spring, last year, in the Palacozoic area near
Sakari-mati (Kesen-gun, Iwate-ken) in the Kitakami Mountainland, the writer found
an interesting fossil now forming the subject of this note in an exposure along
the Sakari-gawa at Tydanzi, Hikoroiti-mura. An examination soon revealed it to
be a new form of Conularia MILLER, a genus established on Conularia quadrisul-
cata SOWERBY" from the Bristol limestone in England and now known to have
a wide geological range from the Cambrian to the Triassic, attaining its maximum
in Gotlandian and Devonian times.

The remains of Conularia are very rare in Japan, and the first record of its
occurrence was that of Prof. J. Havasara® of the Geological Institute of the Tai-
hoku Imperial University, who found Conularia rectangularis Havasaka in a
Permian black slate of Imd, Yamacr-mura, Kesen-gun which is adjacent to the
locality of the present writer's material, in association with various kinds of
brachiopods, including Leptodus richthofeni Kavser, of mollusca and fusulinids.
The present find which is the second is from a grayish-green fine grained tufface-
ous rock of trachytic material of the Tyo6anzi group” (Lowest Carboniferous), which
has abundant brachiopods such as Productus, Spirifer, etc., bryozoas, ammonites
and tetracorals.

Conularia tydanziensis, n. sp.

Single fragmental inner mould with a small part of test still attached near anterior
border; 70 mm long and 35mm broad.

1) L. SLATER: A Monograph of British Conularia, p. 2, 1907.

2) 1. Havasaga: A New Species of Conularia from Southern Kitakami, Japan. Jour. Geol. Soc.
Tokyo, Vol. XXVII, No. 327, pp. 1-4, 1920.

3) H. YaBe and T. Sueivama: Preliminary Report on the Fossiliferous Gotlandian and Devonian
‘Deposits Newly Discovered in the Kitakami Mountainland. Proc. Imp. Acad. Tokyo, Vol. XIII, pp.
417-420, 1937. . . .

— 103 —



772 T. Svaryama

Shell pyramidal, probably more than 160mm long, 40 mm broad, facial angle about 6°-
7° when restored. Faees tapering almost regularly to apex?, nearly flat in middle part and
sowewhat econvex toward lateral border; median seam distinctly impressed on mould, but
invisible on that part of test preserved; each half traversed by numerous straight oblique
ribs; ribs narrow elevated, nearly equidistant, though a little more crowded posteriorly, on
an average 6 counted in 10mm, ascending obliquely forwards from the facial border to me-
dian seam, meeting there with those of opposite side in alternation (continuous on test pre-
served) to form rounded angles; ribs minutely granulated on ecrests, granules being distinet
on test, but obscure on mould; those on mould carying 1-3 very fine longitudinal striae;
interspaces concave, wide, about 3 times as wide as ribs, smooth on mould, obliquely coxr-
rugated on test. Interfacial border enfolded, forming a narrow shallow groove with angular
edges; ribs from adjacent faces descend into it, turn sharply forwards and thickened, form-
ing two series of nodules in alternation.

The most characteristic features of this fossil are 1)
the eoarse transverse ribs bearing 2) small rounded gra-
nules on the erests, and 3) fine oblique ridges in the in-
terspaces of ribs.

Fig. 1 Latral view. ><1 Fig. 2 A part of the same specimen. x3

Locality and geological horizon: Tydanzi, Hikoroiti-mura, Kesen-gun, Iwate-ken. Tyo-
anzi Group (Lowest Carboniferous). Reg. No. 62549.

In the literature now available to the writer there is almost no species to
which the present form may safely be referred. In the first character it is much
like Conularia inornata Daxa® reported by L.G. de Kowinck from the Carboni-
ferous of New South Wales, but the two area quite dissimilar in other features.
In the second and third characters there is one comparable form which is Conu-
laria salaria Cowper REED” from the Conularie beds of the Salt Range. This
species though similar to the Japanese form in facial ornamentation, has much

1) L. G. de Koxinck: Descriptions of the Palaeozoic Fossils of New South Wales (Australia).
Mem. Geol. Surv. New South Wales, Palaeont., No. 6, p. 248, Pl. XXII, fig 14, 1898.

2) F.R. Cowrer Reep: Some Fossils from the Furydesma and Conularia Beds (Punjabian) of Salt
Range. Palaeont. Ind., N. S. Vol. XXIII, No. 1, pp. 30-32, PL V, figs. 18-21, 1936.
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narrower ribs and interspaces. Further the latter greatly resembles Conularia
punjabica CowpeEr REED from the same horizon in the character,of interfacial
grooves. i
Conularia rectangularis Havasaxa is quite different in every respect from
the Tybzanzi form. If one follows G. Horm in grouping species of the genus, the
former probably belongs to her first group, Laeves and the latter to third, Cance-
llatae.

Finally the writer wishes here to express his warmest thanks to Prof. H. YaBg
for the kind advice and assistance given in the preparation of this short paper.

b BB FE AR D Conularia @ 1 FHIECHWT G
72N | N - G ¢ :
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TREE {0 LT S BRI S5 B Conularia o 1 FE2IRE Lc, coficE R 2F i v bHHA 2R~k H
AT E o TRE—BEIRIC X o THRMBRIER B2 5 1 ARl hToh 3,

T4 JL B FAC I RA T B FE B R G © B B4R
% BB X z B
(B 12 45 8 B 18 HAZ®, 10 § 8 HiED
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Historical Review of Discussions on the Fossil Elephants found in
Japan, in the Late Yedo Period

(Résume)
By
Bunnosuke Gokan

As to the fossil elephants, the ancient Japanese naturalists for a long time believed, following
the explanation in the Chinese Pents’ao, that they were the skeletons of dragon but later in the Yedo
period some scholars grew suspicious about its veracity. The questions of dragons had been variously
discussed since 1760 till the so-called “skeletons of dragons” found in Japan were proved to be the
ossil remains of elephants in 1811,
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75. Pyramidellid Molluscs from the
Byoritu Beds of Taiwan

By

Sitihei NOMURA

(Read and received June 11th, 1938)

The present article is based on the pyramidellid molluscs of the Pliocene
Byoritu beds of Taiwan. The descriptions of the species include the specimens
which were newly selected from the shell-sands derived from various localities of
the said beds, in addition to those which were treated by the writer in his pre-

vious work.?

The collection which was made by Mr. S. ANDS some ten years ago, is now
deposited in the Institute of Geology and Palacontology, Téhoku Imperial Univer-
sity, Sendai. The present study was.carried out by the courtesy of Prof. H. YasE,
to whom the writer expresses his hearty thanks.

The species distinguished are:

1. Chrysallida (s. s) gratior, n. sp. 15.
2. C. (Miralda) affectuosa (YOROYAMA) 16.
3. C. (Odostomella) awatubu, n. sp. 17.
4. C (0. © ) tatwanensis, n. sp. 18.
5 C. 0. - ) y-tomitai, n. sp. 19.
6. C. (Besla) curiosa, n. sp. 20.
7. C. (Pyrgulina) keinosukeana, n sp. 21
8. Menestho (s. s) acteoniformis, n. sp. 22.
9. M. (Oscilla) nittakayama, n. sp. 23.
10. M. (0. ) takasago, n. sp. 24.
11. Odostomia (s. s) impidoides, n. sp. 25.
12. 0. (s. 8) venustaeformis NOMURA 26.
13. O. (Marginodostomia) unicordata, n. 27.

sp. 28.
14. Eulimella (Evalina) formosana, n. sp. 29.

Turbonilla (s.
T (s.
T. (s.
T. (s.
T. (s.
T. (s.
T. (s.
T.

T. (P.
T. (P
T.

s) contracta, n. sp.

s) tairyoensis, n. sp.
s) s-andoi, n. sp.

s) hayasakai, n. sp.
s) byorituana NoMURA
s) .bosthoensis NOMURA
s) fulgurata, n. sp.

(Pyrgiscus) wangwana, n. sp.

) modosocostata, n. sp.
) sintikuensis, n. sp.

(Dunkeria) hanzawai NoMURA

Stylopyramis () species indet.

Syrnola (s. s)

acusiformis, n. sp.

Tropaeas longicostifera (NOMURA)
Pyramidella (Longchaeus) teres (A. ADAMS)

Chrysallida (s. s) gratior, n. sp. Pl 22 (9), Fig. 7

Shell small rather solid, ovate-conie, imperforate. Nuclear
about one-half immersed in first of later turns. Post-nuclear whorls three, flattened, decided-
ly shouldered at summit, contracted at suture, marked by strong, almost vertical axial ribs,

whorls two, apex lateral,

1) S. NoMUR4, Sci. Rep. Tohoku Imp. Univ., Ser. 2, Vol. 18, No. 2, 1935.
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of whieh fifteen appear upon both penultimate and last whorls. Interspaces as wide as
ribs, crossed by prominent spiral eords, and nodulous at junctions; spaces inclosed by axials
and spirals being rectangular. Last whorl large, longer than spire, provided with suban-
gulated, fourth nodulose revolving cord at periphery. Base convex, marked by many, fine
spiral lines. Aperture longly ovate, posterior angle acute, efuse anteriorly; outer lip sharp,
wavy corresponding to outer sculpture, transversely lirate within; columella delicate, con-
cave, oblique, with a strong fold above; no parietal callus. Height 2.0 mm., diam. 0.8 mm.

Chrysallida s. s. appears to bee rather rare in Japan and no allied species have been
deseribed untill now.

Loecality and Material: Wangwa, Koryfi-syd, Tikunan-gun, Sintiku-sy@l (st. 14), type
locality ; 1 specimen, Reg. No. 57394.

Chrysallida (Miralda) affectuosa (YOROYAMA) var. Pl 22 (9), Fig. 11

Odostomia (Egilina) affectuosa YoroyAama, Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 1, Pt. 10,
p- 420, pl. 47, fig. 10, 1927. :

Chrysallida (Miralda) affectuosa Yorovama, Nomura, Saitd Hoé-on Kai Mus., Res. Bull. No. 16,
1938.

Two specimens referable to the named species are found in the collection. They agree
not only with the description and figure given by Yorovama in the above eited work, but
also with the specimens collected from Northern and Central Honsyfi, Japan. However, the
specimens from Taiwan are smaller, having fewer whorls than the type. This species be-
longs to the section Egilinae DALn and Barrscm, 1906. .

Localities and Material : 1) 500 m. W of Tairyd, Korya-syd, Tikunan-gun, Sintiku-syf;
1 specimen, Reg. No. 57361 : 2) Wangwa, Koryfi-syd, ditto; 1 specimen, Reg. No. 57362.

Chrysallida (Odostomella) awatubu, n. sp. Pl 22 (9), Fig. 10

Shell minute, thin, ovate, somewhat pupoid, perforate. Nuclear whorls depressed glo-
bular, deeply immersed in first of later turns. Post-nuelear whorls three, convex, shouldered
at summit, channeled at suture. Last whorl large, longer than spire; periphery and base
rounded. Surface marked by distinct, rounded, retractive axial ribs, extending from summit
of whorl to lower suture on spire and also prominently into base. Of these ribs about
twenty-two appear on last whorl, separated by somewhat wider interspaces which are smooth.
Aperture rissoid, posterior angle rather obtuse, anterior rounded and somewhat produced;
outer lip sharp, tiansversely lirate within; columella very short, delicate, concave, provided
with a rather weak fold at its upper part; parietal wall covered by a thick continuous
callus. Umbilicus distinet. Height 2.0 mm., diam. 1.5 mm.

This very small species is characterized by its ovate shape, channeled suture, rissoid
aperture and continuous parietal callus. :

Locality and Material: Wangwa, Koéryt-syd, Tikunan-gun, Sintiku-syt (st. 15), type
locality ; 1 specimen, Reg. No. 57364.

Chrysallida (Odostomella) tatwanensis, n. sp. PL 22 (9) Fig. 19 y

Shell small, solid, oblong-ovate or short-conie, imperforate, Nuclear whorls one and a
half, globular, smooth, slightly immersed in first of later turns. Post-nuclear whorls four,
flattened and shouldered at summit, forming a turreted spire; suture distinet, but not con-
stricted or channeled. Surface with strong, rounded, almost vertical, axial ribs, eighteen
appear upon last whorl, thickened at summit, free at lower suture. Interspaces as wide as
ribs, smooth. Last whorl nearly equal to spire in length with rounded periphery and convex
base, latter marked by continuation of axial ribs which gradually weaken from periphery to
umdilical region. Aperture ovate, stout, decidedly concave, provided with a strong oblique
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fold ; parietal wall with a thin callus. - Height 2.7 mm., diam. 1.4 mm. (holotype).

Three specimens are referred to -this new species. One of the paratype specimens has
four post-nuclear whorls as in the type, but they are shorter and broader. It measures;
height 2.2 mm., diam. 1.5 mm. .

The present species resembles a eertain form of Parthenina, but has no spiral lines on
the surface as in that group.

Localities and Material: 1) Wangwa, Koryi-syd, Tikunan-gun, Sintiku-syfi, (st. 14),
type locality; 1 speeimen, Reg. No. 57366: 2) 500m. W of Tairyd, Kéryt-shs, ditto; 2
specimens, Reg. No. 57367.

Chrysallida (Odostomella) y-tomitai, n. sp. Pl 22 (9), Fig. 5

Shell small, thin, imperforate. (Nuclear whorls lost). Post-nuelear whorls four, con-
stricted slightly above middle hetween sutures, making whorl concave in outline, separated by
distinctly contracted sutures. Surface polished, marked by prominent rounded, subvertical
axial ribs, extending from summit of whorl to periphery. Of these ribs about fifteen appear
upon last whorl, thickened at summit and periphery, separated by slightly wider, smooth
interspaces. Periphery and base well rounded latter smooth, except for continuations of
axial ribs near periphery. Aperture rissoid (outer lip largely fractured); columell'a short,
stout, oblique, provided with a strong, oblique fold at its upper part; parietal callus thick,
continuous. Height ca. 1.7 mm., diam. ca. 0.7 mm. R

This species resembles Turbonilla contracéa n. sp. which is deseribed in this paper in
form and sculpture, but has a rissoid aperture with a distinet fold at columella.

The specific name is given in honor of Mr. Yoshird Tomira, Assistant-Professor of the
Institute of Geology, Taihoku Imperial University, Taiwan.

Locality and Material : 500m. W of Tairyd, Koryii-shd, Tikunan-gun, Sintiku-syti; 1
specimen, Reg. No. 57360.

Chrysallida (Besla) curiosa, n. sp. PL 22 (9), Fig. 12

Shell, minute, thin, pupiform, perforate. Nuclear whorls depressed, small, very deeply
immersed in first of later turns. Post-nuclear whorls thrée, convex, feebly shouldered at '
summit, contracted at suture, marked by strong, somewhat flexous, rounded, subvertical axial
ribs, of which about twenty appear upon last whorl, not thickened at summit and at lower
suture. Interspaces as wide as ribs, marked by three, spiral raised threads upon penultimate
whorl and five upon last whorl above periphery; threads appear only upon anterior half
of a whorl between sutures. Periphery and base well rounded ; later marked by continnation
of axial ribs which extend feebly into umbilical region and former by about five spiral
threads. Aperture ovate, posterior angle ratner acute; outer lip thin; anterior roundly
produced ; columella delicate, oblique, provided with a thin, oblique fold at its upper part;
apparently no parietal callus. Umbilicus narrow. Height 1.0 mm., diam. 0.5 mm.

This species closely resembles * Odostomia (Besla)” bicinctells Yoroyama® from the
Pleistocene of Tokyd, hut differs in detail spiral seulpture.

Locality and Material : 500m. W of Tairyd, Tikunan-gun, Sintiku-syi; 1 specimen,
Reg. No. 57365.

Chrysallida (Pyrgulina) keimosukeana, n. sp. PL 22 (9), Fig. 20

Shell small, fairly solid, elongate-conie, subperforate. Nuclear whorls about two, small,
pointed, helicoid up-turned, scarcely immersed in fizst of later turns. Post-nuelear whorls
five, regularly enlarging, moderately high between sutures, almost flat, narrowly and sharply

1) M. Yorovama, Jour. Fac. Sei. Imp. Tokyd, Sec. 2, Vol. I, Pt. 10, p. 422, pl. 47, fig. 17, 1927.
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shouldered at summit to form a somewhat tabulated spire; suture distinct, more or less
constricted. Surface marked by strong, almost equally spaced rounded, vertical ribs, extend-
ing from summit of whorl to lower suture on spire and rather prominently into umbilical
region at base. Of these ribs about eighteen appear upon last whorl, more or less thickened
above, free at lower end; interspaces nearly equal to ribs in width, marked by many, equal
and equally spaced, rather distinet incised lines. Periphery of last whorl rounded; base
convex, similarly sculptured like space between sutures, axials less prominent. Aperture
ovate ? (outer lip fractured); posterior angle apparently rather obtuse; columella stout,
slightly curved, provided with a subhorizontal fold at its upper part; parietal wall subcon-
tinuous, ecovered by a thick callus. Umbilicus small, narrow. Height 3.4 mm., diam. 1.5 mm,
(holotype).

This species resembles Chrysallida (Pyrgulina) amanda (GARRETT)" from Viti Island, but
the fewer ribs and flatter whorls serve to distinguish it.

Tte specific name is given in honor of Mr. Keinosuke Tax, Assistant-Professor of the
Institute of Geology, Taihoku Imperial Univerisity, Taiwan.

Localities and Material: 1) Wangwa, Koryt-sy6, Tikunan-gun, Sintiku-sya (st. 18), type
locality; 1 specimen, Reg. No. 57392: 2) Wangwa, ditto (st. 24); 1 specimen, Reg. No.
57393. y

Menestho (s. s) acteoniformis, n. sp. Pl 22 (9), Fig. 16

Shell small, solid, elongate-ovate, imperforate. Nuclear whorls at least two, deeply,
obliquely immersed in first of later tuims, and only a small rounded portion of last volution
visible. Post-nuclear whorls three, well rounded, feebly shouldered at summit, impressed at
suture, marked by strong, flattened cords. Of these cords five appear upon penultimate
whorl, and six on last whorl above periphery, upper-most ones being medially suleate giving
the appearance of two smaller cords. Interspaces deep, narrower than cord. Surface sculp-
tured by axial striae which are more prominent in interspaces than on cords. Last whorl
large, longer than spire with broadly rounded periphery and convex base; latter marked by
about eight spiral cords and numerous slender axial striae like space between sutures, cords
successively weaken from periphery to umbilical region. Outer lip fractured, aperture
may have been longly oval; columella stout, eurved, without wvisible fold; parietal callus
thin ; umbilical region depressed. Height 2.5 mm., diam. 1.1 mm.

This small Menestho is characterized by its ovate outline, short spire and large body-
whorl, and resembles a certain species of Acteon. However it is not a member of that
genus.

Locality and Material: Wangwa, Koryli-syo, Tikunan-gun, Sintiku-sy (st. 14), type
locality ; 1 specimen, Reg. No. 57391.

Menestho (Oscilla) nistakayama, n. sp. Pl 22 (9), Fig. 22

Shell of medium size, rather solid, imperforate, slender elongate-conic. Nueclear whorls
(lost in type) two, small, helicoid, slightly immersed in first of later turns. Post-nuclear
whorls seven, lateral outline straight, marked by three revolving cords between sutures;
cords unequal and unequally spaced, middle one in each whorl strongest, lowest one generally
smallest. Interspaces deep, subchanneled, lower one wider than upper; suture subchanneled,
indistinet. Periphery of last whorl angulate, marked by fourth cord which is almost equal
to upper-most one in width. Base short, plano-convex, sculptured with four revolving cords
which are smaller than these on space between ‘sutures, and many mieroscopie, axial threads.

1) W. H. Darn and P. Barrsch, Proc. U. S. Nat. Mus., Vol. 30, No. 1452, pl. 18, fig. 3, 1906.
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Aperture small, rhomboidal, posterior angle rather obtuse, anterior end somewhat fractured
in all specimens; outer lip rather thick; columella very short, stout, coneavely curved,
provided with a strong, oblique fold at its upper part; parietal wall covered with a very
thin callus. Umbilicus perfectly closed. Heignt 5.0 mm., diam. 2.0 mm (holotype).

This species resembles a Cingulina, but has a columellar-fold.

Localities and Material: 1) 500 m. W of Tairyd, Koryfi-sho, Tikunan-gun, th;lku-syu,
type locality ; 3 specimens, Reg. No. 57398 : 2) Wangwa, Koryi-syd, ditto (st. 18); 1 speci-
men, Reg. No. 58397 : 3) Wangwa, ditto (st. 24); 1 specimen, Reg. No. 57396.

Menestho (Oscilla) {akasago, n. sp. Pl 22 (9), Fig. 9 _

Shell small, thin, ovate-conie, imperforate. Nueclear whorls small, depi'essed, deeply,
obliquely immersed in first of later turns. Post-nuclear whorls four, very slightly convex,
narrowly shouldered at summit, separated by rather well marked, deep sufures. Surface
with strong, subequal, and subequally spaced spiral cords. Of these cords four appear on
spire whorls, five on last whorl above periphery; interspaces nearly equal to cords in
width, axially striate. Periphery of last whorl rounded. Base short, convex, marked by
five spiral cords and fine axial threads; eords less prominent those in space between sutures
and tend to become almost obsolete at umbilical region. Aperture fractured, apparently
omall, rhomboidal, posterior angle obtuse; columella short, stout, oblique, provided with an
sblique fold 3 its upper part; parietal eallus thin. Height 2.3 mm., diam. 1.0 mm.

This species can be distinguished from the preceding one by the smaller size with four
instead-of three revolving cords on the spire whorls as in that species.

Locality and Material: Wangwa, Koryi-syd, Tikunan-gun, Sintiku-syt (st. 18), type
locality ; 1 specimen, Reg. No. 57395.

Odostomia (s. s) limpidoides, n. sp. PL 22 (9), Fig. 13, 14

Odostomia (Odostomia) limpida DALL and BarrscH, Nomura, Sci. Rep. Téhoku Imp. Univ., Ser 2,
Vol. 18, No. 2, p. 225, Not Odostomia limpide DALL and Barrscs, in Proc. U. S. Nat. Mus., Vol. 30, p.
364, pl. 26, fig. 7, 1906. .

~ Shell of moderate size, fairly solid, elongate-ovate, or short-conie, smooth,‘ polished.
Nuclear whorls at least one and one-half, rather small, obliquely immersed in first of later
turns, and a small rounded portion of last volution is visible. Post-nuclear whorls six,
slightly convex between sutures, narrowly shouldered at summit, markedly -constricted at
suture, especially in aged whorls; last whorl nearly equal to spire in length with angulate
periphery ; base rather short, convex. Sculptured by only fine microscopie, flexuose growth-
lines. Aperture somewhat angular-ovate, oblique, posterior angle acute, anterior end slightly
produced, narrowly rounded ; outer lip thin and smooth within (somewhat fractured in type);
columella stout, of moderate length, decidedly concave above, oblique below, provided with
a strong, subhorizontal fold at its upper part; parietal wall covered with a thin callus.
Umbilicus wide. Height 4.3 mm., diam. 2.4 mm. (holotype).

This is a moderately large species characterized by its regular conic outline, smooth
surface, markedly constricted whorls at the sutures and wide umbilicus.

In my previous paper cited above, I took the specimens of this species as being iden-
tical with Odoetomia limpida DaLL and Barrscm. However, a careful comparison of several
specimens from the Byoritu beds of Taiwan with the typical form of Odostomia limpida
collected from Honsyfi, it was found that the former differs from the latter by having a
somewhat thicker test, shorter base, smaller aperture, wider umbilicus and more markedly
constricted whorls at the sutures.

There are several specimens of this species in the collection. The degree of peripheral
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angulation appears to be somewhat variable in each individual, some being rounder than the
type. This varietal form is also figured for comparison (fig. 14).

Localities and Material: 1) 700 m. E of Hakusyaton, Koryfi-sy6, Tikunan-gun, Sintiku-
sylt (st. 3), type locality; 1 speeimen, Reg. No. £3980: 2) 1100 m. NE of Hakusyaton ditto
(st. 9); 1 specimen, Reg. No. 62603 : 3) 500 m. W of Tairyd, Koryti-syd, ditto ; 28 specimens,
Reg. No. 57400: 4) Wangwa, Koryi-syo, ditto (st. 8); 3 specimens, Reg. No. 62601 : 5) Wan-
gwa, ditto (st. 14); 2 specimens, Reg. No. 53981 : 6) Wangwa, ditto (st. 18); 4 specimens,
Reg. No. 62605: 7) Wangwa, ditto (st. 21); 1 specimen, Reg. No. 53982 : 8) Wangwa, ditto
(st. 24); 2 speecimens, Reg. No. 62607: 9) Wangwa, ditto (st. 37); 3 specimens, Reg. No.
62606 : 10) Ko6bokd, Siko-sy6, Byodritu-gun, Sintiku-syfi ; 2 speeimens, Rez. No. 62602: 11) E
of Rinsuikwa, Kobokd, ditt> (st. 2); 1 specimen, Reg. No. 62694.

Odostomia (s. s) venustaeformis NOMURA Pl 22 (9), Fig. 15

Odostomia (Odostomia) venustaeformis NoMuRrA, Sci. Rep. Tohoku Imp. Univ. Ser. 2, Vol. 18, No. 2,
p- 225, pl. 10, figs. 49a, 49b, 1935.

This is a moderately large species characterized by its short spire, and long body-whorl
with an elongate aperture. It resembles a certain species of Agatha in outline. The ante-
rior part of aperture of the specimen is unfo:tunately lost. It is here refigured since the
figures in my previous work do not show the detailed characteristies.

Locality and Material: 950 m. SW of Taikwa, Koryt-syd, Tikunan-gun, Sintiku-syt (st.
10), type locality ; 1 speeimen, Reg. No. 53983.

Odostomia (Marginodostomia) unicordata, n. sp. Pl 22 (9), Fig. 17

Shell small, rather svlid, ovate-conie, smooth. Nueclear whorls about two, small, rather
high, pointed, standing obliquely on edge of first of later turns. Post-nuclear whorls four,
flattened, markedly shouldered at summit forming a tabulated spire; sutures simple, not
constricted, preceeded by a distinet marginal cord in each- whorl; last whorl somewhat
longer than spire with subangulate periphery and convex base. Surface smooth, except for
extremely fine growth-lines all over as well as a marked groove which defines submarginal
cord at two-thirds of whorl-height from lower suture. Aperture oblique, angular-ovate, or
somewhat rhomboidal, posterior angle acute, anterior end rounded, very slightly produced ;
outer lip thin with a regular convex curve, smooth within; columella short, stout, decidedly
curved, provided with a strong, oblique fold at its upper part; parietal wall eovered with
a very thin callus. Umbilicus closed. Height 2.5mm., diam. 1.5 mm. (holotype).

Marginodostomia was established in 1936Y (type-Odostomia suturamarginata NOMURA,
Siogama bay, Recent) as a section of Odostomia. Since then, no species of the present
group have been found ; this is the second species and also the first record as fossil.

This species is distinguished from the type, Odostomia suturamarginuta, by the nar-
rower shell, less rhomboidal aperture and the more prominent subsutural cord.

Localities and Material : 1) Wangwa, Koryli-syd, Tikunan-gun, Sintiku-syi (st. 18), type
locality ; 1 speeimen, Reg. No. 57399 : 2) Wangwa, ditto (st. 24); 1 specimen, Reg. No. 62608.

Eulimella (Evalina) formosana, n. sp. Pl 22 (9), Fig. 2

Shell small, thin, slender, subeylindrie, imperforate, smooth. Nuclear whorls rather large,
helicoid, apex lateral, highly eleveted from edge of first of later turns. Post-nuclear whorls
seven, rather shoit between sutures, distinctly corded above, well rounded below. Suture
well marked. Surface smocoth, polished. TLast whorl slightly less than one-third of shell-
height ; periphery rounded ; base very short, convex, smooth. Aperture small, more or less

1) S. Nomura, Saitd Ho-on Kai Mus., Res. Bull, No. 6, p. 34, 1936.
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rhomboidal, posterior angle acute, outer lip and basal margin fractured; columella short,
oblique ; parietal callus very thin. Height 3.7 mm., diam. 0.6 mm.

The characteristic fracture of the members of Evalina is due to the shell having a dis-
tinct subsutural band in each whorl. The present species resembles Eulimella (Evalina)
monolirata (Fonix), the type species of Ewalina, figured by THIELE" but the narrower shell,
shorter base and less straighter columella distinguish it from ForLix’s species.

Locality and Material: 500m. W of Tairyd, Koryfi-syd, Tikunan-gun, Sintiku-syd, type
loeality ; 1 specimen, Reg. No. 62610. :

Turbonilla (s. s) contracta, n. sp. Pl 22 (9), Fig. 6.

Shell very small, thin, imperforate, shining. (Nuclear whorls lost). Post-nuclear whorls
four, contracted slightly above to middle between sutures, making outline concave; concavity
especially prominent on penultimate and last whorls; shouldered at summit, markedly con-
tracted at suture. Surface with about fifteen, somewhat retractive, rounded, axial ribs,
thickened and fussed at summit, terminate at periphery ; interspaces as wide as ribs, smooth.
Periphery and base rounded, latter smooth. Aperture rhomboidal ? (outer lip fractured);
columella rather stout, short, substraight ; parietal wall covered by a thick callus. Height
1.7 mm., diam. 0.8 mm.

This species is characterized by its small size and concave outline of the whorls which
is due to the ribs being greatly thickened at the summit. :

Locality and Material : Wangwa, Koryii-sy6, Tikuana-gun, Sintiku-syt (st. 18), type
locality ; 1 specimen. Reg. No. 57347.

Turbonilla (s. s) tairyoensis, n. sp. PL 22 (9), Fig. 2

Shell small, thin, elongate-conie, imperforate. Nuclear whorls small, deeply immersed
in first of later turns, and about one-third of last volution projects from them. Post-nuclear
whorls six, flattened, or somewhat concave around middle, rather distinetly shouldered at
summit, subconstricted at suture marked by rounded, axial ribs. Ribs nearly vertical on
upper four whorls, protractively flexuose on lower two whorls, thickened at summit, forming
a crenulate shoulder, about twenty appear on last whorl and abruptly terminate at periphery.
Interspaces deep, smooth, wider than ribs. Periphery of last whorl angulated; base short,
smooth, convex, except at umbilical region which is somewhat depressed. Aperture rather
small, quadrate, posterior angle obtuse, anterior margin apparently not much produeced;
outer lip fractured; columella short, stout, straightish ; parietal -callus thin. Height 2.9 mm.,
diam. 1.3 mm.

This small species is characterized by its rather short-conie outline, distinet shoulder,
thickened ribs at the summit and flattened whorls.

Locality and Material: 500m. W of Tairyd, Koryii-syd, Tikunan-gun, Sintiku-syd, type
loeality ; 1 specimen, Reg. No. 57339. '

Turbonille (s. s) s-andoi, n. sp. PL 22 (9), Fig. 25

Shell small, fairly solid, broadly coine, imperforate. Nuclear whorls helicoid, large, apex
lateral, highly raised from edge of first of later turns. Post-nuclear whorls five, rapidly and
regulary enlarging, very short between sutures, inflated, most eonvex part slightly below
middle, appressed at summit, contraeted at suture, marked by strong, almost vertical rounded
ribs, as wide as, or slightly narrower than their interspaces. Of these ribs sixteen appear
upon last whorl, extending from summit of whorl to lower suture, and terminate by fusion
at periphery of last whorl which is angulated. Base short, planoconvex, smooth, somewhat
depressed at umb’lical region. Aperture small, subrhomboidal, posterior angle blunt ; outer
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lip fractured in type specimen; columella short, moderately stiong, straight; parietal wall
covered with a thin callus. Height 2.5 mm., diam. 0.9 mm. (holotype).

The shell appears to grow somewhat larger than the type; one incomplete specimen
from the same locality as the type has seven post-nuclear whorls (apical ones missing) and
measures about 3.0 mm in height.

This small Turbonilla is characterized by its broad conic outline, strong vertical ribs,
appressad summit and inflated whorls,

The specific name is given in honor of Mr. Shézaburd Axpo, formerly a geologist of the
Nippon Petroleum Company who collected the type.

Localities and Material : 1) 500m. W of Taird, Koryt-shd, Tikunan-gun, Sintiku-syi,
type locality ; 5 specimens, Reg. No. 57345: 2) Wangwa, Koryli-syd (st. 18), ditto; 2 speci-
mens, Reg. No. 57346.

Turbonilla (s. s) hayasakai, n. sp. Pl 22 (9), Fig. 4

Shell rather small, thin, elongate-conie, imperforate, polished. Nuelear whorls at least
two, large, helicoid, apex lateral, highly elevated from edge of first turns. Post-nuclear
whorls seven, well rounded around middle, feebly shouldered at summit, appressed at suture,
marked by prominent, rounded, protractively flexuose axial ribs, fifteen appear upon last
whorl, and one less upon penultimate ‘whorl, free at ‘summit, fused together at periphery
where they terminate to leave a narrow, smooth area above lower suture. Intercostal
spaces about twice as wide as ribs. Periphery of last whorl angulated; base short, rather
flattened, smooth. Aperture rhomboidal, posterior angle acute; outer lip largely fractured,
but may have been thin, smooth within; columella delicate, more or less oblique; parietal
callus thin; basal lip fractured. Height 3.2 mm., diam. 0.9 mm. (holotype).

This small species is characterized by its large nuecleus, convex whorls, flexuous ribs,
broad interspaces, angulate periphery and flattened base.

This species is named in honor of Prof. I. Havasaxa, of the Institute of Geology, Tai-
hoku Imperial Uuiversity, Taiwan.

Localities and Material : 1) Wangwa, Koryti-sy6, Tikunan-gun, Sintiku-syt (st. 14), type
locality ; 1 specimen, Reg. No. 57341: 2) Wangwa (st. 18), ditto; 2 specimens, Reg. No.
57342: 3) 500m. W of Tairyd, Koryl-syd, ditto; 5 specimens, Reg. No. 57343 : 4) Sankwa-
ko, Tasyd-syl, Bybritu-gun, Sintiku-syfi; 1 specimen, Reg. No. 57344.

Turbonilla (s. s) byorituana NoMURA Pl 22 (9), Fig. 3

Turbonilla (Turbonilla) byorituana NomUrA, Sci. Rep. Téhoku Imp. Univ. Ser, 2, Vol. 18, No. 2, p.
224, pl. 10, figs. 36a, 36b, 1935.

The slender shape, fairly solid test, short and eonvex whorls, subconstricted suture and
few axial ribs which are retractively slanting on the lower whorls serve in distinguishing
this from other allied species.

Locality and Material: S of Bosiho, Siko-syd, Byoritu-gun, Sintiku-sy@ (st. 7), type
loeality ; 1 specimen, Reg. No. 37565.

Turbonilla (s. s) bosthoensis NoMURA Pl 22 (9), Fig. 28

Turbonilla (Turbonilla) bosihoensis Noyura, Sci. Rep. Tohoku Imp. Univ., Ser. 2, Vol 18, No. 2, p.
224, pl. 10, Figs. 37a, 37b, 1935.

The broadly conie outline, stout test, flattened whorls and prominent vertieal ribs which
are separated by somewhat narrower interspaces are the characteristic features of this
species.

Locality aud Material: S of Bosiho, Siko-syd, Bydritu-gun, Sintiku-syfi (st. 7), type
loeality ; 1 specimen, Reg. No. 37555.
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Turbonilla (s. s) fulgurata, n. sp. Pl 22 (9), Fig. 18

Shell very small, thin, broadly conie, imperforate. Nueclear whorls helicoid, up-turned,
apex lateral, highly elevated from edge of first of later turns. Post-nuclear whorls four,
polished, shining, short between sutwies, tabulately shouldered at summit, slightly convex
around middle, subconstricted at suture, marked by strong, rounded, almost vertical ribs, as
wide as their interspaces, extending from summit of whorl to lower suture, free at both
ends; of these ribs sixteen appear upon last whorl, and terminate abruptly at subangulated
periphery. Base short, convex, smooth. Aperture rhomboidal, posterior angle acute, anterior
margin rounded ; outer lip fractured (rather thick ?), smooth within; columella short, stout,
straight ; parietal eallus very thin. Meight 2.3 mm., diam. 0.8 mm.

This species is distinguishable from Turbonilla tuiryoensis n. sp. deseribed in this paper,
mainly by its smaller size, larger nucleus, and more prominent axial ribs which are not
thickened at the summit of whorl; furthermore, the surface of the shell is polished and
shining.

Locality and Material: 500m. W of Tairyd, Koryli-syd, Tikunan-gun, Sintiku-syf, type
locality ; 1 specimen. Reg. No. 57340.

Turbonilla (Pyrgiscus) wangwana, n. sp. Pl 22 (9), Fig. 24

Shell small, fairly solid, apparently slender, imperforate, polished. (Nuclear as well as a
number of post-nuclear whorls lost). Preserved whorls five, rounded, separated by well
marked, somewhat contracted sutures. Surface with strong, subvertical axial ribs, of which
thirteen occur upon last whorl, free at both ends on spire, fusing and terminating at peri-
phery of last whorl. Interspaces broad, about twice as wide as ribs, crossed by many,
microscopie, incised spiral lines. Periphery of last whorl decidedly angu’ated; base short,
flattened, marked by fine spiral threads as well as feeble continuations of axial ribs. Aper-
ture rhomboida.? (outer lip fractured); eolumella.short, straight ; parietal ecallus thin. Height?.
diam. 1.0.

This species belongs to the section Mormula.

Locality and Material: Wangwa, Koryli-sy6, Tikunan-gun, Sintiku-sya (st. 14), type
locality ; 1 specimen, Reg. No. 57351.

Turbonilla (Pyrgiscus) nodosocostata, n. sp. Pl 22 (9), Fig. 27
Shell small, thin, elongate-coniec, turreted imperforate. Nuclear whorls two, large, heli-
) coid, apex lateral, about one-half immersed in first of later turns. Post-nuclear whorls six,
nearly flattened, or more or less coneave in middle, with a decidedly tabulated shoulder ;
suture distinet, slightly constrieted. Surface marked by strong, rounded, almost verical axial
ribs, eighteen appear upon last whorl, thickened and somewhat nodulous at summit, free at
lower suture. Intercostal spaces as wide as ribs, provided with many, mieroseopie, but rather
distinet raised threads. Periphery of last whorl subangulated; base convex, with many
spiral threads and feeble continuations of axial ribs, which become obsolete at umbilical
region. Aperture rhomboidal, posterior angle acute, anterior end rounded, slightly produced;
outer lip thin, smooth within; columella moderately stout, curved, provided with a trace of
columella-fold at its upper part; parietal wall free from callus. Height 3.0 mm., diam. 1.0
mm. (holotype).

The turreted spire and nodulous ribs at the summit of whorl serve in distinguishing
this from the known species of the genus. _

Locality. and Material: 500m. W of Tairyd, Koryl-syd, Tikunan-gun, Sintiku-syi, type
locality ; 2 specimens, Reg. No. 57350.
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Turbonilla (Pyrgiscus) sintikuensis, n. sp. Pl 22 (9), Fig. 8

Shell small, thin elongate-conie, imperforate. Nueclear whorls at least two, helicoid, apex
lateral, highly projeeting from edge of first of later turns. post-nuclear whorls four, short
between sutures, well rounded around middle, appressed at suture, marked by strong, rounded
somewhat protractive axial ribs, one or two of them in each whorl being stouter than others.
Of these ribs about eighteen appear upon last whorl, free at summit, fusing and terminat-
ing at periphery. Intercostal spaces somewhat irregular in width, but generally wider than
ribs, marked by five or six spiral grooves, or a series of pits which do not cross ribs.
Periphery of last whorl angulated; base convex, sculptured with obsolete spiral grooves and
feeble continuation of axial ribs. Aperture quadrate, posterior angle rather obtuse, anterior
end rounded; outer lip thin; columelia short, stout, substraight; almost no parietal eallus.
Height 1.6 mm., diam. 0.5 mm. (holotype).

A specimen from Wangwa (st. 18) which was previously mentioned as Turbonilla (Striotur-
bonilla) sp.” may perhaps belong to this species. It is larger than the type, but has only
three lower whorls.

This species belongs to the section Mormula as it has one or two varices in each whorl.

Localities and Material : 1) 500 m. W of Tairyd, Koryl-syd, Tikunan-gun, Sintiku-syf,
type locality ; 1 specimen, Reg. No. 57349 : 2) Wangwa, Koryl-syd, ditto (st. 18); 1 specimen
Reg. No. 53985 : 3) Wangwa, ditto (st. 24); 1 speecimen, Reg. No. 57348.

Turbonilla (Dunkeria) hanzawai NOMURA Pl 22 (9), Fig. 21

Turbonilla (Pyrgisculus) hanzawai Nomura, Sci. Rep. T6hoku Imp. Univ., Ser. 2. Vol. 18, No. 2, p.
223, pl. 10, figs. 32, 33, 1935. .

The shell is seulptured with strong axial ribs and strong spiral cords making the surface
nodose at junctions. The subgeneric position of the species may he Dumnkeria rather than
Pyrgisculus.

Lceality and Material: The upper course of Sairydky6, Satin-syd, Sinkwa-gun, Tainan-
sy, type locality; 7 specimens, Reg. No. 53979.

Stylopyramis (?) species indet. Pl 22 (9), Fig. 23

A fragment of the apical part resembling Stylopyramis cerithioides THIELE® in certain
respects, but differs from THIELE’S species by having four instead of three revolving cords
on the spire whorls.

Loecality and Material: Wangwa, Koryt-syd, Tikunan-gun, Sintiku-syf, (st. 18); 1 speci-
men, Reg. No. 57338.

Syrnola (s. s) acusiformis, n. sp. PL 22 (9), Fig. 1

Shell very small, thin, slender, typically syrnoliform, imperforate, smooth. Nueclear
whorls large, helicoid, apex lateral, standing highly and obliquely on edge of first of later
turns. Post-nuelear whor's eight, short between sutures, flattened above, angular at about
one-third of whorl-height from lower suture which is somewhat constricted. Surface smooth
polished. Periphery of last whorl subangulated ; base short, convex. Aperture small, sub-
rhomboidal, posterior angle moderately acute, anterior end rounded, not produced; outer lip
fractured, but may have been thin; columella delicate, short, curved, provided apparently,
with a rather thin fold at its upper pait; parietal callus very thin. Height 3.4 mm., diam.
0.6 mm.

This species seems to have a thin fold on the columella, and hence it is provisionally

1) S. Nomura, Sci. Rep. Téhoku Imp. Univ., Ser. 2, Vol. 2, p. 224. 1935.
2) J. Tuiere, Handbuch der systematischen Weichtierkunde Band. 1, s. 236, fig. 244, 1931.
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referred to the genus Syrnola. The peculiar curvature of whorls in this species serve to
distinguished it from other deseribed species of Syrnola from Japan and elsewhere.

Locality and Material : Wangwa, Koryd-sy6, Tikunan-gun, Sintiku-syf (st. 15), type
locality ; 1 specimen, Reg. No. 62609.

Tropaeas longicostifera (NoMURA)

“ Pyramidella™ longicostifera Nomura, Sci. Rep. Téhoku Imp. Univ., Ser. 2, Vol. 18, No. 223, pl. 10,
figs. 41a, 42b, 1935.

The present species was questionally referred to Pyramidella in my previous report cited
above, but now I am econvinced that it is ZTropaeas DALL and Barrscm, 1904, by having
strong axial ribs, distinet spizal pits in the interspaces and two eolumellar-folds.

Loeality and Material : - 1200 m. E of Zyo6tasydowan, Tisyd-syd, Byoritu-gun, Sintiku-syt
type locality ; 1 specimen, Reg. No. 53486.

Pyramidella (Longchaeus) teres (A. Apams)
Pyramidella (Pyramidella) teres A. Apams, Nomura, Sci. Rep. TO0hoku Imp. Univ., Ser. 2, Vol. 18,
No. 2, p. 222, pl. 10, fig. 27, 1935.
Imperfeet specimens.
Localities and Material : 1) 700 m. SW of Kékwan, Koryf-syd, Tikunan-gun, Sintiku-
syt (st. 23); 1 specimen, Reg. No. 53796 : 2) Wangwa, Koryl-syo, ditto (st. 18); 1 specimen
Reg. No. 57362.

Explanation of Plate 22 (9)

Page

Fig. 1. Syrnola (s.s.) azusiformis,n. sp. from Wangwa st. 15); height 3.4 mm. - -830 (118)

Fig. 2. Eulimella (Evalina) formosana, n. sp. from 500 m. W of Tairyd; height
BT, Pl B s AL Ao e it 5 e e g S TR s et i 826 (114)
Fig. 3. Turbonilla (s.s.) byorituana NoMURA from Bosiho (st. 7,; height 3.8 mm. (In

my previous paper, this specimen was erroneously measured as 4.8 mm.--828 (116)
Fig. 4. Twrbonilla (s.s.) hayasakai, n. sp. from Wangwa (st. 14); heiglt 3.2 mm.- -828 (116)

Fig. 5. Chrysallida (Odostomella) y-tomitai, n. sp. from 500 m. W of Tairy6;

height 17MI. ¢ v erenteesnnteuetniiietireet it eieiieniiieneenes 823 (111)
Fig. 6. Turbonilla (s.s.) contracta,n. sp. from Wangwa (st. 18); height 1.7 mm.- -827 (115)
Fig. 7. UChrysallida (s.s.) gratior,n. sp. from Wangwa (st. 14); height 2.0 mm. --821 (109)
Fig. 8. Turbonille (Pyrgiscus) sintikuensis, n. sp. from 500m. W of Tairyd;

helghr R R R R R R T P S 830 (118)
Fig. 9. Menestho (Oscilla) takasago,n. sp. from Wangwa (st. 18); height 2.3 mm. 825 (113)
Fig. 10. '‘Chrysallida (Odostomella) awatubu, n. sp. from Wangwa (st. 15) ; height

D (I ITITITE o s ret oo L Tt e a7 v B S s 5 0 o e B 4T i I i e s e 822 (110)
Fig. 11. Chrysallida (Miralda) affectuosa YOKOYAMA var. from 500 m. W of
Taiy }'6 o helth 2.0MIN. s orcrer e sttt e it ee e s 8922 (110)

Fig. 12. Chrysallida (Besla) curiosa, n. sp. from 500 m. W of Tairyd ; height 1.0mm. 823 (lll)
Fig. 13. Odostomia (s.s.) limpidoides, n. sp. from 700m. W of Hakusyaton ;

1) Another type of Pyramidella possibly referable to the subgenus Pharcidelle was recorded by
the writer from the Byoritu beds of Wangwa at station No. 18. (Sci. Rep. T6hoku Imp. Univ., Ser. 2,
Vol. 18, No. 2, p. 224, 1935). It is very imperfect, and therefore not redescribed in this paper.
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Fig. 17.

Fig. 18.
Fig. 19.
Fig. 20.
Fig. 21.
Fig. 22.

Fig. 23.
Fig. 24.

Fig. 25.
Fig. 26.

Fig. 27.

Fig. 28.

S. NoMURA

helght ABITN, <+ veo s v ansses e saassrsseasssersetsrrissiies s s 825 <113)
Odostomia (s.s.) limpidoides, n. sp. var. from Wangwa (st. 14); height

A i e SR IR G ey st T Y PO R T T L QO E e I 825 (113)
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76. Restudy on the Lorvenz’s Types of the Cambrian
Trilobites from Shantung

By
Teiichi KOBAYASHI
(Contribution from Geol. Inst., Imp. Univ. Tokyo ; Read and received Feb. 12 th, 1938.)

DawmEs, KaysEr, BERGERON, A1racHI, MoxkE, WoopwarD and Warcorr have
described the primordial faunas from Manchuria, Shantung and elsewhere in China
prior to Lorenz, but the zonation of the Cambrian formation had not been estab-
lished until his paper came out. The Cambrian section south of Wang-tschuang
determined by BucHrUuCKER and LorENz contains three fossiliferous layers, upper,
middle and lower ones of which correspond respectively to the Chaumitian (Chuangia
bed), Kushan, and Changhia (Amphoton bed) fossil beds of to-day, and his “ sanding
Glimmerkalk ” with a thin basal conglomerate beneath the Amphoton bed is the
Manto formation. Thus the fundamental divison of the Cambrian system of Shan-
tung now in use has first been instituted by the joint authors in 1906.

In his monumental work on the Cambrian Faunas of China Walcott has
revised most palaeontological studies by previous students. Lorexz’s identification
of fossil was naturally deserved his revision. . During my stay at Washington where
I studied Warcorr’s collection, several questions arose in my mind as to his deter-
mination of LorENz’s material. Therefore I visited Freiburg i. Br. where LorENZ’s
types were kept, and straightened out these questions by actual examination on
the types. Determinations of Lorenz's Cambrian trilobites by Lorenz, Warcorr
and myself are listed in left, middle and right columns as below:—

1) Collection from Lai-wu (3if)

Olenoides (Dorypyge) richthofeni Dorypyge richthofeni Dorypyge latwuensis KOBAYASHI
Agnostus fallax var. latelimbatus Agnostus chinensis Peronopsis latelimbatus (LORENZ)
Agnostus parvifrons var. laiwuensis Agnostus cfr. parvifrons Hypagnostus laiwuensis (LORENZ)
Anomocare commune Anomocare chinensis Anomocarella chinensis (WALCOTT)
Anomocare ovatum Anomocare temenus . Anomocarella temenus (W ALCOTT)
Alokistocare sp.

Amphoton steinmanni Dolichometopus deois Amphoton deois (WArIcorT)

Ptychoparia (Sclenopleura) sp.

Hyolithes sp.

Raphistoma broggeri Platyceras willisi

Aerothele bohemica Aerothele maithewt eryx
— 121 —
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2) Lower fossil layer of Wang-tschuang (ZjE)

Anomocare speciosum Anomocarella speciosa Anomocarella speciosa. (LORENZ)
Bathyuriscus asiaticus Dolichometopus deots Amphoton deois (WALCOTT)
Agnostus fallax Agnostus chinensis Peronopsis rakuroensis (JXOBAYASHI)
Agnostus parvifrons latelimbatus Agnostus latelimbatus Hypagnostus latelimbatus (LORENZ )
Aercthele granulata Aerothele matthewi eryx

3) Middle fossil layer of Wang-tschuang
Teinistion (?) sp. Damesella cfr. blackwelderi Dameselle paronai (AIRAGHI)
Drepanura (?) sp. Damesella cfr. blackwelderi Damesella paronai (AIRAGHI)

4) Upper fossil layer of Wang-tschuang
Schantungia buckruck eri Chuangia nitida Chuangia buckruckeri (LORENZ)
Liostracus latus Liostrucus latus Chuangia cfr. batia (WALCOTT)

5) Tai-shan (Zg(l)), south of Tsi-nan-fu (FEERF)
Lioparia blautoeides Anomocarella baucis Pseudoliostracina blautoeides (LORENZ)

Orthis cfr. linnarssoni

6) Tsing-tschou-fu (GGEMN)

Lioparie latelimbata Anomocare latelimbatum — Lioparia lorenzi (KOBAYASHI)
Schantungia monkei - Pagodia monkei Chuangia monket (LLORENZ)
Olenus sp. Maladioides or Changshania sp.
Brachiopod indet.

Obolella gracillis cfr, Obolus obscurus

Orthis sp.

Acrothele sp.

Because the Lai-wu fauna was obtained from a boulder in a brook 9 km. west
of Lai-wu, it is quite certain that it reveals an assemblage of a single fossil horizon.
Lorenz correlated this zone as well as the lower fossil layer of Wang-tschuang to
the boundary between the Paradozides dawidis and P. forchhammeri zones. He
followed MoNKE in regarding the middle fossil layer containing Kushan fauna as
Upper Cambrian, and accordingly he took the upper one of Wang-tschuang for
a still higher horizon of Upper Cambrian. Furthermore, the faunas of Tai-shan
and Tsching-tschou-fu were referred also to Upper Cambrian.

Although it is still far from the decision of accurate correlation between the
Cambrian formations of the Atlantic and Pacific provinces, it is certain that the
upper layer of Wang-tschuang and the fossil zone of Tsingtschou-fu belong to the
Chuangia zone of the lower Chaumitian series, the middle layer of Wang-tschuang
to the Kushan series which marks off the top of the Middle Cambrian of Eastern
and Southern Asia and the lower layer of Wangtschuang and the fossil zone of
Laiwu to the lower part of the Changhia series. However, whether the fossil zone
of Tai-shan is early Upper or Middle Cambrian is uncertain, because Pseudoliostracina
is a new genus.

All the trilobite genera are Asiatic ones except for Peronopsis and Hypagnostus
which are common in northern Europe and eastern North America. P. fallaz to
which P. rakuroensis and P. laiwuensis are closely related, appear in the oelandicus
zone and disappears in the forchhammers zone. Hypagnostus ranges in the Atlantic
province from the tessini to the forchhammeri zone; H. wortex occurs in the Dinesus
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zone of Northeastern Australia which was correlated by WHITEHOUSE to the exsulans
zone of the Baltic Province. Sarro discovered an agnostid most probably identifical
with H. latelimbatus in the Rinson shale of North Chosen. Therefore the lower
fossil layer of Laiwu may be an approximate equivalence of the Rison in Shantung.
Lorenz’s suggestion as to the correlation of this fossil bed to the dawidis-forchham-
meri beds is not infalliable, because the agnositids on which he has laid special
weight are wide ranged in the Paradoxidian.

Family Peronopsidac WESTERGARD
Genus Peronopsis Corpa, 1864
Peronopsis rakuroensis (KoBAYASHI)
1906. dgnostus fallax LoreNz (non LinNarssoN) Zeitsch. deutsch. geol. Gesell. Vol. 58, p. 96, pl. 5,
figs. 8-9.
1918.  Agnostus chinensis (partim), Warcorr (non Dames) in WiLLis and BLACKwELDER'S Research
in China Vol. 3, p. 7; p. 99, pl. 7, figs. 4, 4a-b. (non figs. 5-5¢')
1934.  Agnostus chinensis Sarro, Japan. Jour. Geol. Geogr. Vol. 11, p. 217, pl. 25, figs. 9-1.
1934. cf. Agnostus rakuroensis KoBayasar, Am. Jour. Sci. Vol. 27, p. 297.
1935. Agnostus rakuroensis Kosayasui, Jour. Fac. Sci. Imp. Univ. Sect. 2, Vo'. 4, pt. 2, p. 103, pl.
14, figs. 17-18, pl. 21, figs. 1-2, text-fig. 9.
1936. Diplorrhina rakuroensis WaiTEHOUSE, Mem. Queensland Mus. Vol. 11, pt. 1, p. 90,
1936. Peronopsis rakuroensis Sarro, Jour. Fac. Sci. Imp. Univ. Tokyo, Sect. 2, Vol. 4, pt, 3, p. 363.
1937.  Peronopsis rakuroensis Kosavasnar, Jour. Geol. Soc. Japan. Vol. 44, p. 434.

As pointed out on some oceasion,” Diplorriinas should be synonymized with Perono psis.
LorrFNz's specimens coineides with rakuroensis very nicely whieh is certainly most similar
to falluzz than to feroxz or any species of Peronopsis. There is, however, some difference
between rakuroensis and fallez in the outline of pygidial axis which in the former is
parallel-sided in the anterior half and triangular in the posterior. The change of direetion
of axial furrow is rather abrupt. The sharp posterior point of axial furrow is in eontact
" with the marginal furrow. According to WESTERGARD,” fallaz is a variable species, and
different forms have been described by LiNNARsSson,> BrROGGER," TULLBERG,” MarraHEW,D LAKE,?
TrLinGg,» StraAND” and WESTERGARD,'® but none reveals such a feature.

1) XKosavasHr (1937), Jour. Fac. Sci. Imp. Univ. Tokyo, sect. 2, Vol. 4, pt. 4, p. 455.

2) A.H. WESTERGARD (1936), Paradozides oelandicus Beds of Oeland ete., (Sverig. Geol. Undersik.
Ser. ¢, No. 394,) p. 28, V1. 1, figs. 9-15.

3) J.G.O. Lixxvarssox (1869), Om Vestergitlands Cambriska och Siluriska Aflagringar, (Kongl.
Svenoska Vet.-Akad, Handl. Bd. 8, No. 2,) p. 81, pl. 2, figs. 54-55.

J. G. O. LixxarssoN (1877), Om. Faunan i Lagren med Paradozides oelandicus, (Sverig. Geol.

Undersok, Ser. ¢, No. 22), p. 20, pl. 2, fig. 7.

4) W.C. BroaeEr (1878), Om Paradozidesskiferne ved Krekling, (Nyt Mag. for Naturv. Vol. 24,) p.
48, pl. 6, fig. 1.

5) S.A. TuLLBErG (1880), Om Agnostus Arterna ete., (Sverig. Geol. Undersok. Ser. C, No. 42,) p. 31,
pl 1, fig. 22. :

6) G.F. Marraew (1896), Faunas of the Paradoxvides Beds in Eastern North America, (Trans. N.
Y. Acad. Sci. Vol. 15,) p. 214. pl. 15, figs. 8a-b.

7) P. Lake (1906), British Cambrian Trilobites, (Monogr. Pal. Soc. pt. 1,) p. 20, pl. 2, fig. 12.

8) V.C. Inuixg (1915), The Paradoxides Fauna of a Part of the Stockingford Shales, (Quart. Jour.
Geol. Soc. London, Vol. 71), p 416, pl. 31, figs. 12-15.

9) T. STrAND (1929). The Cambrian of the Mjpsen District in Norway, (Norsk Geol. Tidsk. Bd. 10,)
p. 346, pl. 1, fig. 19.

10) WesTERGARD (1436), Op. cit.
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Peronopsis laiwuensis (LorRENZ)
Figure 10
1906. Agnostus fallax LINNARSsON var. laiwuensis Lorexz, Zeitsch. deutsch. geol. Gesell. Vol. 58, p. 96.
pl. 4, figs. 7-8 -
1918.  Agnostus chinensis WarncorT in WiLris and BrackwrLDER'S Research in China Vol. 3, p. 6.
1918. Agnostus chinensis WaLcorr (partim), Op. cit, p. 99, pl. 7, figs. 5-5¢, (non figs. 4-4b).

With the eephalon only this species is hardly distinguishable from the preceding, hut
they are different in the pygidium.

In laiwuensis the axis of pygidium is a little broader and very convex. In the axial
outline hoth species are somewhat similar, but in laiwuensis slightly contracted at the mid-
length and more or less rounded at hind. Furthermore, the marginal brim is thickened on
the posterior margin. Tf the extensive collection is made and examined, the two species
may be connected by intermediate forms, but for the time bheing it may be proper to dis-
tinguish them specifically. By the cross light under magnifying lens two ring furrows join
at the median tubercle which is located at a point about one-third across the axis of pygidium
from the front. This feature can be seen neither in rekuroensis nor in fallaxz and its allies.

Subfamily Spinagnostinac Howkrr

Genus Hypagnostus JAEKEL, 1909

Hypagnostus latelimbatus (LORENZ)
Figures 11, (?) 12.

1906. Agnostus parvifrons LiNnvarsson var. latelimbatus Lorexz, Zeitsch. deutsch geol. Gessell. Vol.
58, p. 98, pl. 4, figs. 92-b; pl. 5, figs..10-11.

1918.  Agnostus latelimbatus WaLcort, in Wrinnis and BrackwELDER'S Research in China Vol. 3, p. 7

1918.  Agnostus parvifrons var. latelimbatus WaLcorr, op. cit. p. 102, pl. 7. figs. 1, la.

1936. Hypagnostus latelimbatus WHITEHOUSE, Mem. Queensland Mus. Vol. 11, pt. 1, p. 104.

1937.  Hupagnostus parvifrons latelimbatus Kosayasar, Jour. Fac. Sci. Imp. Univ. Tokyo, Sect. 2, Vol
4, p. 4, p. 457.

The pygidium in figs. 9a-b on pl. 4 was procured from Lai-wu and the cephalon and
pygidium in figs. 10-11 on pl. 5 from Wang-tschuang. All of them are found associated
with Amphoton deois.

As Lorexz pointed out, the pygidium from Lai-wu is similar to BROGGER’s mammillata®
not only in the shape of axis, but also in the marginal brim which is, so far as preserved,
very wide at the hind, but tends to narrow laterally. TIt, however, differs from mammillata
in the position of the median tubercle which is much more anterior in the former than in
the latter. The axis is faintly trilobed; the second segment ecarries the tubercle; and the
length of the anterior two segments is shorter than that of the posterior ome. The axis is
pointed behind and therefrom a median furrow unites the axis with the posterior brim.

The pygidinm from Wang-tschuang was on the other hand compared with MATTHEW’S
umbo® by Lorexz, but its outline is longer and its posterior flange wider. The cephalon
from the same locality is quite different from others of Hypagnostus. Its outline is some-
what quadrate; glabella and cheek are gently and almost equally convex; glabella is half
as long as the cephalon, subeonical and trunecated in front ; median tubercle elongated and

1) W. C. BrOGGER (1878) Om Paradoxidesskiferne ved Krekling, (Nyt. Mag. for Naturvid.) p. 56,
pl. 5, fig. 3.

2) G. F. MarrHEW (1896), Faunas of the Paradozides Beds in Eastern North America, (Trans. N.
Y. Acad. Sci. Vol. 15,) p. 222, pl. 16, figs, 4a-4b.
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located at a point one-third across the glabella from the front; circum-glabellar furrow
shallow, but deepened into pits at the anteriro-lateral angles; occipital lobe narrows toward
the center, but not completely divided into hasal side-lobes. A peculiar swell of ecireular
outline as shown in Warcorr’s fig. 1 is obscurely seen in front of glabella which is, how-
ever, not quite certain whether it is an original feature or due to the secondary deforma-
tion; marginal brim narrow and depressed.

This glabellar outline is suggestive of BrROGGER’s truncatus,” but the long median tuberecle
is present, and the cheek is not so convex as STRAND’s truncatus.? The cirecular preglabellar
swelling is quite different from MATTHEW’s fessella® in size which attains to the frontal
brim in this speecies.

So far as I ean make out from the literatures, parvifrons appears to be a waste-basket
containing various forms, if the species is not considerably variable. Among different
forms of Hypagnostus 1 could not, however, find any one with which this eephalon is iden,
tifiable. Therefore it is certain that latelimbatus is a distinet speeies. However, which
pygidium of the two is combined with the cephalon in one species is indeterminable,

Family ‘Corynexochidae ANGELIN
Subfamily Dolichometopinae War.corr
Genus Amphoton LorEnz, 1906
Amphoton deois (WaLcorr).

1905. Dolichometopus deois Warcort, Proc. U. S. Nat Mus. Vol. 29, p. 94.

1906. DBathyuriscus asiaticus Lorexz, Zeitsch. deutsch. geol. Gesell. Vol. 58, p. 87, pl. 5, figs. 1-5.

1906. dmphoton steinmanni LoreNz, Op. cit. p. 89, pl. 4, figs. 15-17.

1918. Dolichometopus deois Warcorr, in WiLLis and BLAckwELDER’s Research in China Vol. 3, p. 7,
p. 216, pl. 21, figs. 13, 13a-d, pl. 22, figs. 1, 1la-h, 2, 2a-b.

1916. Dolichometopus deois WALcoTT, Smiths. Misc. Coll. Vol. 64, No. 5, p. 365, pl. 54, figs. 1, la-m.

1924. Dolichometopus deois StN, Palaeontol. Sinica ser. B, Vol. 1, fasc. 4, p. 81, pl. 5, fig. 9

1985. Amphoton deois Kopavasnar, Jour. Fac. Sci. Imp. Univ. Tokyo, Sect. 2, Vol. 4, pt. 1, p. 138, pl.
22, fig. 12.

Specific identity of deois with asiaticus and steinmanni is convinced by the eomparison
between LoORENZ’s and WALCOTT’s type specimens. For the generiec reference the reader is
referred to my paper (1935).

Family Damesellidae KoBavasHI
Subfamily Damesellinae KopayasHr
Genus Damesella Warcorr, 1905
Damesella paronas (AIRAGHI)

1902. Cheirurus paronai Amracmr, Atti della Soc. Ital. di Sci. Nat. Vol. 41, p. 11, pl. 1, figs. 29~
30. '

1905. Damesella blackwelderi WALcorT, Proc. U. 8. Nat. Mus. Vol. 29, p. 35.

1906. ‘Teinistion(?) sp. LorENz, Zeitsch. deutsch. geol. Gesell. Bd. 58, p. 100, pl. 5, fig. 14.

1906. Drepanura(?) sp. LorexNz. Op. cit. p. 100, pl. 5, fig. 13.

1) BroGeEr (1878), Op. cit. p. 56, pl. 6, fig. 8.
2) T. StrAND (1929), The Cambrian Beds of the Mj¢sen District in Norway, (Norsk geolomsk tids-
skrift Bd. 10,) p. 348, pl. 1. fig. 10.
3) Marrrew (1896), Op. cit. p. 221, pl. 16, figs. 3a-c.
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mesella cfr. blackwelderi WaLcorr, in WirLis and BLACKWELDER'S Research

Vol. 3, p. 7.
1913.  Damesella blackwelderi 'Warcort, Op. cit. p. 125, pl. 10, figs. 10, 10a-j.

Fig.

=)
3

12

1. Dorypyge laiwuensis, new species [= Olenoides (D.) richthofeni Lorexz 1906 in
fig. 1, pl. 4] x1.

2. Chuangia bruchruckeri (LorENZ) [ =Schantungia bruchruckeri LorExz in fig. 16,
pl. 5] x2.

3. Chuangia cfr. batia (Warcorr) [= Liostracus latus LorExNz in fig. 15, pl. 5.]
.

4. Lioparia lorenzi, new species [=Lioparia latelimbata Lorenz fig. 19, pl. 5.]
X 2.

5. Psewdoliostracina blautoeides (LoreNz) [= Lioparia blautoeides LoreNz in fig. 3,
pl. 6] x13.

6. Maladioides or Changhania sp. [=Olenus sp. LorExz in fig. 20, pl. 5.] x2.

7. Chuangia monkei (LorENZ) [=Schantungia monket Lorexz in fig. 17, pl. 5.]
X2,

8. Anomocarella chinensis (WaLcort) [=Anomocare commune LorENz in fig. 10, pl.
4] x13.

9. Anomocarella speciosa (LorENZ) [=Anomocare speciosum Lorexz in fig. 6, pl
5] %2

ig. 10. Peronopsis laiwuensis (LorENz) [=Agnostus fallax laiwuensis LoreExz in fig. 8a

pl. 10.] x6.

ig. 11. Hypagnostus latelimlatus (LorENz) [ = Agnostus parvifrons var. latelimbatus

Lorenz in figs. 10, pl. 5] x6.

ig. 12(?) Hypagnostus latelimbaius (LoreNz) [= Agnostus parvifrons var. latelimbatus

Lorexz in fig. 9, pl. 4] x6.
— 126 —
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Warcorr’s suggestion as to the identification of LorExZ’s speecimens with blakwelderi is
Jjustifiable, but his specific name is preoccupied by AIRAGHIS, as pointed out in my paper
(1935).

Family Oryctocephalidae RayyoxD
Subfamily Dorypygerinaec KoBayasHr
Genus Dorypyge DamEs, 1883
- Dorypyge laiwuensis, new species
Figure 1. : i
1906. Olenoedes (Dorypyge) richihofeni LorENz, Zeitsch. deutsch. geol. Gesell. vol. 58, p. 51. pl. 4, figs, 1-5.
As pointed out by LorENz, there are several differences between his and DAMES’ rich-
thofeni. In his form the glabella expands gradually forward without ahy distinet contraction
at a point of frontal pits on an axial furrow and tke pits are not so significant as in DAMES,
form. In the outline of the glahella this species resembles D. manchuriensis, but its fixed
cheek is much narrower.
The glabellar outline, distinet lateral furrows and grade of granulation on tke surface
are the good distinguishing characteristics of this new species.

Family Leiostegidae BRaDLEY

Subfamily Leiosteginae Kopavasur

Genus Chuangie Warcorr, 1911

Chuangia monkei (LORENZ)

: Figure 7.
1906. Schatungia monlkei Lorexz, Zeitsch. deutsch. geol. Gesell. vol. 58, p. 95, pl. 5, figs. 17-18, text-fig.
1906, Schantugia crassa (nom. nud.) Lorexz, Zeitsch. deutsch. geol. Gesell, vol. 58, p. 109. .
1913. Pagodia monkei Warcorr, in WiLrLis and BLackRwEeLDER'S Research in China vol. 8, p. 7.
1935. Chuangia transversalis SUN (non Kosavasar) Palaeontol. Sinica Ser. B, vol. 7, Fase. 2, p. 20

pl. 1, fig. 10. .

This cranidium having a large eye-band, narrow fixed cheek and small postero-lateral
limb indicates its reference to the iramsversalis group of Chuangia, instead of Pagodia, with
certainty. The associated pygidium is also typical of Chuangia. In transversalis® the oc-
cipital ring has uniform length, while it narrows distinetly from the middle to both ends.
In this and some other respects this species perfectly agrees with Sun’s transversalis.

Cliuangia buchruckeri (LORENZ)
Figure 2.

1906. Schantungia buchruckeri LorExz, Zeitsch. deutsch. geol. Gesell. Bd. 58, p. 93, pl. 5, fig, 16
text-fig.
1911. Chuangia nitida Warcort, Smiths. Mise. Coll. vol. 57, No. 4, pp. 85-86, pl. 15, fig. 6.
1918. Chuangia nitida Warcorr, in ‘WirLis and BLACKWELDER's Research in China vol. 7, pp. 7, 172,
pl. 17, fig. 21.
WaLcorr’s identification of buchruckeri with mitida is quite correct, and accordingly
LorENZ’s specific name is valid.

1) Koeavasar (1935), Jour. Fae. Sei. Imp. Univ. Tokyo, Sect. 2, vol. 4, p*. 2, p. 160, pl. 22, figs.
9-10. )
2) KoBAvasar (1933), Japan. Jour. Geol. Geogr. vol. 11, p. 108, pl. 10, figs. 7, 14-15.
e O
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Chuangie cfr. batia (WaLcorT)
Figure 3.

1905. Ptychoparia (?) batia Warcorr, Proc. U. S. Nat. Mus. vol. 29, p. 75.

1906. ILiostracus laius LorENz, Zeitsch. deutsch. geol. Gesell. Bd. 58, p. 95, pl. 5. fig. 15.

1911. Chuangia batia Warcorr, Smiths. Misc. Coll. vol. 57, No. 4, p. 8%, pl. 15, figs. 3-3a.

1918. ILiostracus latus Warcorr, in WiLLis and BrAcRwELDER'S Research in China vol. 8, p. 7.

1918. Chuangia batia Warcorr, Op. cit. p. 170, pl. 17, figs. 20, 20a-b.

1926. Chuangia batia Sux, Palaeontol. Sinica Ser. B. vol. 1. fasc. 4, p. 58. pl. 4, figs. 4a-e.

The type specimen does not show such a wide frontal limb of eranidium as illustrated

by Lorenz. So far as I can see, it is certainly an incomplete cranidium of Chuangia batic
group and probably that of batia itself.

Family Andrarinidae RaymoNDp (=Liostracidac ANGELIN)
Subfamily Anomocarinae PoNLsEN
Genus Lioparie Lorexz, 1906
Lioparia. lorenzi, new species.
Figure 4.
1906. Lioparia latelimbata LorENz, Zeitsch, deutsch geol. Gesell. Bd. 58, pp. 99, pl. 5, fig. 19.
1918. Anomocare latelimbatum WArcorr, in WiLLis and BLACKwELDER'S Research in China vol. 3,
p. 7.

This species is certainly congeneric with DAMES’ latelimbatum®, but a close examination
soon reveals a remarkable difference between the two with regard to the relative length of
the preglabellar field to the glabe’la exclusive of tke occipital ring. Namely, dimension of
the two parts of cranidium are almost identical in this species while the glabella is much
longer than the preglabellar field in DAMES’ latelimbatum and my wvulagaris®. This type
specimen exhibits three pairs of glabellar furrows which are transversal, instead of oblique
in vulguris.

Family Asaphiscidae Raymoxp
Genus Anomocarella Warcorr, 1905
Anomocarella chinensis WALCcOTT
Figure 8.
1905. Anomocarella chinensis Warcorr, Proc. U. S. Nat. Mus. vol. 29, p. 57.

1906. Anomocare commune LorENz, Zeitsch. deutsch. geol. Gessell. vol. 58, p. 91, pl. 4, figs. 10-11, 13,
non. 14.

1918. Anomocarella chinensis WALcorr, in, WirLis and BACKWELDER'S Research in China vol. 3, p
7, & p. 200, pl. 20, figs. 3, 3a-e, 4, 4a.
LoreENz’s cranidium coineides with that of chinensis, and his pygidium in fig. 14 probably
belongs to the species, but the pygidium in fig. 13 may be that of ovatum. i. e. temenus.

Anomocarella temenus (WarLcorr)

1905. Ancmocare temenus Warcorr, Proc. U. S. Nat. Mus. vol. 29, p. 53.
1906. Anomocare ovatum LorENz, Zeitsch, deutsch. geol. Gesell. vol. 58, p. 91, pl. 4, fig. 12.
1906. .Anomocare commune LorENz, Op. cit. p. 91, pl. 4, fig. 14.

1) Dames (1883), in Ricarrnorex’s China vol. 4, p. 14, pl. 2, figs. 9-10, non. 13, 16 & 16a.

Kosayasar (1937), Jour. Geol. Soc. Japan vol. 44, p. 428, pl. 17, fig. 5, Trans. Proc. Pal. Soc.
Japan No. 7, p. 77, pl. 17, fig. 5.

2) XKosavasHr (1935) Jour. Fac. Sc. Imp. Univ. Tokyo, Sect. 2, vol. 4, pt. 2, p. 247, pl. 9, figs. 1-7.
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1913, Anomocarella temenus WALcorT, in 'WiLnis and BLACKWELDER'S Research in China vol. 3 p.
7. & p. 206, pl. 20, figs. 7, 7a-d.
Warncorr’s identification of this species with his zemenus is the bist, so far as it can be.
done with such a fragmentary cranidium,

Anomocarella speciosa (LLOrRENZ)

Figure 9.
19.5.  Anomocare megalurus Warcorr (non Dames), Proe. U, S, Nat. Mus. vol. 29, p. 192, pl. 18, figs.
9, 9a-f.
1906. _Anomocare speciosum Lorexz, Zeitsch. deutsch. geol. Gesell. vol. 58, p. 91, pl. 5, figs, 6-7.
1918. Anomocarella speciose 'WALcorT, in WiLLis and BLACKWELDER’S Research in China, vol. 3, p. 7.
1918. Ancmocare megalurus Warcort, Op. cit. p. 192, pl. 18, figs. 9, 9a=f.

In the outline of glabzlla, rather distinet lateral glabellar furrows, large eye-band, hori-
zontal frontal rim which is longer than the frontal limb, and other features this cranidium
perfectly agrees with WALCOTT's megalurus. As noticed elsewhere®, WALCOTT'S megalurus is
distinet generically from Dames’, and therefore LoORENZ’ speciosum is a valid name. The
divergent anterior facial sutures, distinct eye-ridge and eye at the mid-length of cranidium
suggest that this belongs to Anomocarella rather than to Manchuriella.

Family Uncertain
Genus Pseudoliostracing, new genus

Trilobite with the conical narrow glabella, preglabellar horizontal frontal border, relati-
vely wide fixed cheek and medium sized eyes.
Genotype :—Lioparia blautoeides LORENZ.

Pseudoliostracing blautoeides (LORENZ)

Figure 5
1906. Lioparia blautoeides LorENz, Zeitsch. dcutsch. geol. Gesell. vol. 58, p. 92, pl. 6, figs. 1 & 3. non. 2.
1918. Ancmocarella baucis Warcorr, in Wirnis and BrAckweELDER’S Research in China vol. 3, p. 7

Although the cranidium is so incomplete, it is well characterized by its narrow conieal
glabella, deep axial furrows joining with each other at the pointed glabellar front and then
running across the frontal limb, medium sized eye, fixed cheek which is wider than the gla-
bella and crossed by the eye-ridge, and tolerably developed frontal border. Because none of
the trilobite genera has such a combination of characters, a new genus Pseudoliostracing is
established for it.

As suggested by this name, Liostracina® and Liostracinoides® may be the most resembling
genera, but both of them can easily be distinguished from this genus by their narrow convex
wire-like frontal brim. Furthermore, Liostracina has a wider fixed cheek, smaller eyes, more
cylindrieal glabella and obsolete eye-ridge.

The cranidium and associate pygidium (LORENZ fig. 1) are somewhat similar to those of
Amnomocarella baucis®, but the cheek is narrower, frontal limb shorter and frontal brim
elevated in baucis. In the pygidium the number of the segments is more numerous, and the
hind of the axis is more rounded in the former.

1) Xosavasar (1937), Op. cit. p. 433.

2) Moxxke (1913), Jahrb. konigl. preuss. geol. Landesanst. u. Bergakad. vol. 23, pt 1, p. 114.

3) Raymoxp (1937), Bull. Geol. Soc. Am. vol. 48, p. 1092.

4) Warcorr in Wirtis and BLAcRwELDER'S Research in China vol. 8, p. 196, pl. 20, figs. 2, 2a.
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Another pygidium (LorENZz, fig. 2) appears more likely that of A,nomocareila tatian . than
anything? else. . . ’

- Maladioides or Changshanic sp.

Figure 6.
1906. Olenus sp. Lorenz, Zeitsch. deutsch. geol. Gesell. Bd. 58, p. 79, pl. 5. fig. 20.
1986. Maladioides sp. Kopavasuar Japan, Jour. Geol. Geogr. vol. 13, p. 92.

As discussed already in my previous paper, it is certain that this pygidium belongs to
either Maladioides or Changshania. In the broad triangular outline and narrow axial lobe
it agrees better with Changshania than with Maladioides. However, alated lateral extremities
which are characteristic of Changshania cannot be seen in LORENZ’S type specimen.

In conclusion I wish to express my sincere thanks to Prof. W. Sorrcrr of
the Geological Institute, University, Freiburg i. Br. Germany for the opportunity
to study the Lorenz’s stype specimens. :
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1) Warcorr (1913), Op. cit. p. 206, pl. 21, figs. 1, Ta-b.
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