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17. Parastegodon B [ 5 v T

BE MO kR

Qg 1148 2 )1 29 Hilss, 4 J1 29 H3ZID

= B
Parastegodon M3 192445, FAASE-:12 X b, B sz Lo Blephas
aurorae MATSUMOTO, 1918 % genotype & L, Stegodon mindanensis NAUMANN
Fk Elephas planifrons Fanc. & Cavrn. O —Fifi% referred spécies X LFE

1) J
B =N D DTH 2, aurorae LG = N7 ¥ Elephas |2 AN BILER,

o

DA FER T Stegodon TRt i Lo filiE T 2 bDOTH 2, A
Ly JeoBiAsiiic A7 LBEE 2 AFI 1 {Hc#¥ ¥, genotype & L THRAESR
HEETH b, 3L Stegodon mindanensis NAUMANN % IO B EA Lasda
5, Blephas planifrons Fanc. & Cavrn. (T b 888 WO HET, FEED
PR TD 20D b, Wfif 7z 2EAREZ L5 IR B M e OB LT, FAE
SRR A5, B s HIliAS € D7 o M3 BIC aurorae 4

3)

3)REED Stegodon airawana MARTIN | [ ¢ flC JiiT, DieTricH, MAAREL £

1) Marsvmoro, H., 1929. On Parastegodon Marsumoro and its Bearing on the
Descent of Earlier Elephant. Sci. Rep. Tohoku Imp. Univ., Sendai, Ser. 2 (Geol.),
vol. XIII, no. 1, pp. 13-15. ‘

2) Marsvmoro, H., 1918. On a new Archetypal Fossil Elephant from Mt.
Tomuro, Prov. Kaga. Ibid. vol. III, no. 2, pp. 51-56.

ARA 13 JEFE o U AR S iz,

3) Dierrica, W. O, 1929. Discussion of Matsumoto’s papers in Sci. Rep.
Tohoku Imp. Univ. Sendai, Japan, XIII. 1929. Neues Jahrb. f. Min, etc., Jhrg.
19, 111, pp. 466-467. )
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R aurorae % airawana o 1 MEALENCBE FE L, Paras’egodon &3 4L
DT, Stegodon J#5o> synonym |3 ¥ & H~Fe, PidEc Ly Para-
stegodon 7z 2 J#i%, Stegodon & Archidiskodon (planifrons *733r) |o
AB TR b 7ele SBEF, TR M0 I SRS B Ly —ftiC
Parastegodon |LLL EoinzxMijic L oT, »F VIEH 2N A 20ETH 215) =
LM S h bR kT 3, ZEHROMS ARo G ibE LT,
AARL BB THOT, EekOBR I L A &Tz el <, IBAepERs
B % e~ 2 TSR T —EE Stegodon & HKL CRABUITS 5 5
EROBRHE E WD TH 2 o

MBICHEEAS L Y awrorae WL ROBAD T ) SUBIL 2N 210 %
D7eDT, Parastegodon [FooWAIEF ML § 2\ FO7 , 2 MAAR L AL,
o Stegodon DRURE T ) FETH h LR b DOTH 2, B, Leiden fif
IO ICABHIC 354 T2 72 FEARE LR ITAl) Stegodon Bk, KIEHfio>
ENBERE Stegodon Rooids L 8l THEE Thi, BARFCHIN = 5 Pare-
stegodon X, EEETZ’ S L

AL T LS 251%, Stegodon @ genotype 722 8. cliftii (Fanc. &
Cavrw) & awrorae #—Btr WEERAIEEHT 230C, TFEBWLA v, ¥
=1 ITER Stegodon O, 5ed GRS DTH Y kb (L L 72 b D
Kb Th B % LTHHERMIIC WOTITFE, ML TLE LN, Pare-
stegodon i i % b D\ b, OMFHEDEIMT TS 3 o i 0
THRBARLE K 7Dk, WEOMIC, BEOMMHER, BIHE L @
BEREWETH Ok, 7\ 3 RIHIEE BOSRTHRC L 2 IFENAD B
Wi, b Parastegodon OINE, FILE W2 UBTEHRNDTH 3,

JeAS,  IEAREES RTS8 tegodon (airawana, trigonoce phalus, mindanensis)
ix Stegodon HiFtDH L WY /MLL7z 1RETH 2 .. Dusots ofnd, HIPE
Siwalik @ Stegodon & ORI ZRBVAND JG2 755, Jaxexscr Hic Xk b wf

1) Maarern, F. H,, 1932. Contribution to the Knowledge of the Fossil Mam-
malian Fauna of Java. Wetens. Meded., no. 15, p. 162.
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Parastegodon & 1< B v T 559

R0 ) LEmEIE N Ao OsBorN %, Stegodon LIF51Y%, Siwalik
Stegodon 7' w % — L BIRIOWM L BT HRETH 2, AL, WBEPLZ
bk, % OEEIHEW LTIz, insignis & ganesa TH %o HAIE
+:> Parastegodon Eo5Esk [OOSR THilE subhypsodont (TR
<, BEEMIm & b el , HoIIRIE £ BRI 2 b I ¥, ke
57 2 B AR B2 I & S L, Loxodont sinus Z ik o Al
FEUE « B BEET , FEd, mEBc c8iL, MR 2 & amad b o) ik,
2k, AR Stegodon (CEM LCHNLm\vo #ATA:EL  Para-
stegodon |z mindanensis OH:EIRLNAMD 2 FiiE Stegodon M AL b
7%, ORGP T AR WERC B 3 L2 Dimrricn Ecfty, flio 2
Eb e, IBAPEREIE Stegodon o L3 Flii Parastegodon | ARLA
LT 2DRHOETH 2, BNHFFOEE DT 2 Stegodon & Parastegodon
LT 2bDTH 2,

n
Parastegodon [Tk 7 flix

o
1. P. aurorae (MATSUMOTO)
P. mindanensis (NAUMANN) MATSUMOTO

2
3. P. trigonocephalus (MARTIN) SHIKAMA comb. nov.
4

P. airawant (MARTIN) SHIKAMA comb. nov.

o

P. akas! iensis TAKAIL
6. P.infrequens SHIKAMA

7. P. kwantoensis TOKUNAGA

1) Al 2o fiskc ik e Parastegodon sugiyamai TORUNAGA, 1935. 233 2,
itk 2 &, airawana ITHERIL, BEORRIBHEOIRBICT VIEMNE L2 &, BT
¥asE enamel plication ARV 5V & — M 245 L, FRIVIEBNC)T OS2 FLIEE L
IBE % Bl 2 & iZFE -~ v PRI VIR Y, PR MR LT
Do sugiyamal IKOWTIEIREELERL VIR 2,
R, IRM:CiE Stegodon trigonocephalus praecursor KOENIGSWALD, 1933, 338 2 o
St trigonocephalus X Y FiG 5 —RifiE T T2,

— 1 84—
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&3 #

AEIL Stegodentinae OSBORN L Mammontinae OSBORN 7D IR
HAli L, Stegodon x Archidiskodon, Parelephas 55 2 557 BRIC B 2 o A4S
T B B, Stegodon T 2 BAOUI 21T 2,

a. HFIASE 2 KETE RO DLE, 53 AEICRI3 BLE, Mic 151
HET 2, Stegodon TIHHS 2 KWK OMAIT 8, 45 3 KM O HHuL 13
UTFTH %, (BIHAERS D, 100 FerhoRl (BHEE 1k 3.5 DLk, Iic 6 1
FET 2, S.cliftis 77 3, S. insignis % 3, S. orientalis | 3.5, S. sinensis
% 3.5, Archidiskodon planifrons |3 4.5 T 275 5, BESHEE 1T planifrons T
VSt L, eliftii o 2 AHCET 295055 2, S. orientalis shodoensis MATSU-
MOTO, 192?( [T 7 & At & LT v O 2 R FEIEE 4~4.5 T, Stegodon
BRI b DO TH 2 L OHTH 2% WHIHAGE -, FicAflic Az<xdo
BNERE LY TD 2,

ZEEOWREET 2 KBS AP AR LTI L TR B ICHBE R v,

b, B, ERRI0EE, Archidiskodon FEREL L m\Whs, WiEHIGN
~DOHT & EHE mesial expansion ¥ 53T Hid ;)?)o '

. BEEE BEEREIE ML 2 o, RS ik 3 x ks, 33 MO0 R
o Stegodon TZ—ic IHE2EE L v o BIIBEERSIINTA> 7200 1k JEACHL
R IHERME B 5T, SHEONTE, NESEILTEZD TS 3,

A FFIUAHE R CRZ B b WBE s,

FCAUTETE S~ & PRI, BRI 2 RE, 95 3 KEID B oBnT ki X D
BT, Bolkic , 3UE S HIIC, 3k ZICTRINT 2 Th 2 o ZIEHO MRS
© X 2 —FioofsngiEg & ki, catagenensis & LI CHFILEEW, L, 7 3
KERERE 13~15 1 ¢, #lEE L /INBDIK Wi IE, Stegodon SRiftOHRE LT

(1) BAREEE: HAGE= 7= Py offifl. M8k 314 373-4 5k,
(2) Smigama, T., 1936. On Parastegodon infrequens sp. nov. from the Akasi

District. I-fgi

e gh 1) =



Parastegodon J&§ 12 5t v T 561

AR L DTH 205,05\ ZIRHRO L L b DTHAH 54 S. orientalis
S 8. sinensis OINELEDBEEOVFATRETDH 2, (OWEN (T L 3,)
Parastegodon 1y, G ORI 2 b DX, airawana, trigonocephalus
7X akashiensis o 3 FiTH 2, wirawana-trigonocephalus |THHC SpFLEEON
W WIS OIRIME X b S, ganesa (cj;“i'j‘ 7, , akashiensis L FREEDI, S
ansignis L A. planifrons |T ijl’g" %o .,ﬁ{\iﬁflr(?) Parastegodon & HAD
Parustegodon FZEITHIPL LT, WHc R nciiz & dih s, AAD Para-
stegodon 53 Archidiskodon L BiftRH 25, P. infrequens J 71X P. kwantoensis
ICRANTHYD SN 2FTH 2, HLINEIE S. orientalis T, 2L S. insignis 73
[l T h O EEROFE & 2Dk s, KA orientalis OTREO 5827 1S
TR TR, T 2 9i3 & HskHEn 235, HUG 3 21T dkashiensis FF LT\
B DD b G\ o msignis, orientalis, ganesa, airawana, akashiensis SEIFHE X
T Ben BRs H 225, s AL 2 & Parastegodon |C % airawana
S NERCIELS SR &, akashiensis-aurorae O I BdL, Wi infrequens-kwanto-

ensis ORNHRDAET 2HR T 30

I. FEofduyizlE mesial expansion 72 L,
Ta. FEGEE, LFER 2 KFE#HCT 100 Fep 5 Jh% 6.
Tol.  LBUE 2 KEIEO Bl 10, SUFEEE LA b, MEHEich

Pi;;f"]': Las < [”ﬂ]‘é .................................... P. aurorae
Ta”. LR 2 KEMOBY, RATEEL, WIS
NG 2 B IR R P. akashiensis

Th. FEBEE LB 2 KEWCT 100 FEb 5 DIF,
Ib.  _L#H 2 KEWgOBY 9 JhE 10, BEEMREBIc T, M
Befe Stufenbildungen By ----vvvveennnn P. trigonocephalus

(1) Smrkama, T, 1936. Note on Parastegodon akashiensis Taxar from the Akasi
District. Proc. Imp. Acad. Toky6, vol. XII, no. 1, pp. 22-24.

—( 66 ) —



562 BEBOREOK

Ib". LEHE 2 KEEOBY 9 HE 10, BEBIOBIC C, M d

Joli longitudinal cleft D oroeeieeeenn P. mindanensis
Ib™”. RS 2 KEWGOREE 9 BREG - vvovveverenes P. airawana
I. BEOhIPZEAT 2 AT,
Ta. TFHH 2 KEMIC T BIEE 100 Ferp 5 JhE 6, BETAT
...................... P. kwantoensis
Ih. TFEH 2 KEMC TR 100 Ferp 4 )93 4.5, BT
% b FHEIEE rervmasmerssrsvmnsvasnaniss P. infrequens

XHBELE 2F

Parastegodon DSRIFHINLE 3FEE BUED D 2 o MAEL:1E 2% Stegodon
L L BERORIC AN B, 35 { bombifrons & i 2 Stegodon L b,
Upper Pontian [CiRE LD DTH B 5 & 2, HE—HERESA POHLT
& Y, Archidiskodon & |ZIEEARTD 293, Parelephas O TH 5 5 & =4
T2 o I CULOIRBE OB (X FED R R & FIET 2 o Parastegodon (%
b E CHALL TR2 L, ZAARICHO L D LB~ W, drchidiskodon

% Parelephas & OFBLTR X M5 35 I A WS, Ricff, Mammontinae
OsBORN, 1925 & BifRD 2 R TETH % o MATLOZR Y 2D { J> Mammon-
tinae T ANA L ENZDTH 5 5, Mammontinae | AL 2D Stegodontinae

T AL 232 g A v o REERt O R 2 o T R 2EkTH 2,
Fixir LA Archidiskodon r BRSO ERHCE~E W,

Archidiskodon (proplanifrons, subplanifrons %) X7 7 V B nCH4k:
L, EERIEEHIE o> FEEe, PGS, FEBmHn o B fR o, BIA> & IBARERS, 225
% TICE 2 K% B L7 T D LIRS 5 T 3 o M EEIO S
DT & Bk 2 FEEER RN, B SACRER, T, BRSO 1L -
WA T Stegodon OF m—7g Jifie WL THH 5, HAIC
Parelephas protomammonteus OB HIE T 2 o IS LEBEERHHIC 7Y
WT Stegodon DIRHFIC —DEHEAA L, H:7 2 FIRIKENEEC AT, insignis

—— 87 Ji—
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Parastegodon J& 1<

Parastegodon, Stegodon, Archidiskodon DEEMHEEIZHR 35 FHE S R R 8
i =
India Malay China B g S} E?-i-—"\‘— g
(M ARTIN, NAUMANN, (Horwoon, YOUNG, Nippon o R LT
(P1LGRIM) MAAREL, KOENIGSWALD) | GRANGER, MATTHEW) A ér_ ~ 8
> &
— - N B . 8
Narbad =) 3 ; ; R RIS
arbada = Q ? S. orientalis [ = M
= = ROV X %
=~ A J ) h‘:{;
) 0 N > 'S\
ol S ganesa ~ | P. mindanensis _ | S orientalis s | S orientalis - o2 %( e
B . e . oy . ) —_— x =} 7 " s = 7 i
5 E| S insignis E | P trigonocephalus | -2 | S sinensis ‘@ | S sinensis % Z o =
R = =) i f i TT A
= =] o ! e} = jGind ~
g_g 2 trizonocephalus = n \:’) = ;&( 5
o= 5| P oarawana = R b
g & . |B Vos ¥ 3
oy ? S. Lonlolensis RS ’:-
=) =2 8 o N
- ; : . : B S S B o=
S. pinjorensis & P. trivyonocephalus ? S. orientalis P. aurorae g S N 3‘;\
g ' k) FIGECUNACH . grangeri P. alashieneis T B =) '2
IS 2 | P. airawana 3 : : . S § & =
2|8 3 g P. Lwantoensis S Ry S
> 5 S . e = C
@ | - = P. infrequens S Vv B 2
= "y =1 o I b
M |8 o “ R R o
| ” 4 . 5 ’ 3 S
s M AL planifrons h A. planifrons A. planifrons Parelephas & ¥ =l =
e j nteus u gm V
= . Pprotomammonteu N IR P
—— = i
. o =] A = =
8ol S cliftii r S| ? 8 ciftii S Q=
5 2| S. bombifrons = = H s &
Bc S5 =R 8 .
=N 2 Yo .S B
(o m = = ==
== — = =R 2 &=
=z Ste,olophodon o8| S. yiishensis L. latidens IS
=) latidens =, . S
= 2| 7] S zdanskyi S o
= 29 s S = N
= s S. officinalis < ~ 3;
= & P ¥

A D Parastegodon [ FHINC A2 F CleifiiL T LF 2k OCE A nd>
— (.68 ) —
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LB 3., ovientalis X0 sinensis 8D S v N — BRIFILIKOTE X ) B TAFS
CBAEL %2 B L\, Parastegodon Dijill:% bombifrons &3 29dFEH
Vo

Iz, FixfFEE =0, FEROKEE 2N 28k 5B %
T

(Résumé)
On the Genus Parastegodon
by
Tokio SHIRKAMA

Parastegodon is a valid genus, though it little differs from the genus Stegodon,
and specialization is continuous from one to another. Japanese species of Para-
steqodon are closely related to the Malayan forms of the so-called Stegodon (min-
danensis, trigonocephalus and airawana); the latter like the former are distinct from
the genotype of Stegodon. Parastegodon contains the following species; P. aurorae
‘Marsumoro), P. mindanensis (NAUMANN) Marsunmoro, P. trigonocephalus-(MARTIN)
Surkama, P. atrawana (MARTIN) SHIKAMA, P. alasliiensis TARATL P. infrequens SHIKA-
ma and P. Lwantoensis TokuxaGa. From dental and cranological characters, Para-
stegodon is classified into three groups of airawana, akashiensis-aurorae and in-
Jrequens-Twantoensis. It is an oriental stock, having intermediate characters bet-
ween Stegodon and Archidiskodon. In Japan it seems to have dissappeared at-

the end of the Tertiary owing to its catagenetic declination.

e (¢ 2B



18. 44 5 kH Crassatellites foveolatus
(Sow.)” DRDHEICHT
oz
G 11 4 6 J) 13 FEli, 6 1 15 [14%)

(1) HEfi B C SHENRG TBEK ds & Wi 2 RBYLA v Chigc L
T LD B, WREZ OMFHRIEPBISHC A TIRFHS 4 B R34 5 &2 24
DOEAREBFTRBE Ao 2GR EEECHLET 2 Y77 2o R HE
M—BT 2 FRE fii~C H 275 REEC L Imio WZIE R (Concentrie
ribs) OfC Y Ic 2L WG (Radial ribs) 252 CTHZDTH 2, Ll
DRGNS 22 H5 5, 6, 7 [WaFOEIARE 21 FOT KR 22, B Cras-
satellites foveolatus (Sow.) & JBALYEINC X -2°C Z oliflhooFil o337 )% 4
3 &, ZOMNTD S ES o ADEN 2 & v 2T s Lz o.
Thd,

[(I1) ¥ 27 Z2=vxll C. foveolatus (Sow.) [=C. yagurai MAKIYAMA
1927) g FRA B CIREAR I & O TR B AATA & Lo & D & o4k
D _LICHEE NI OBRMCH 2, BRI 1929 SERENTT:c X DTtk

OER D B L AE S TH 205, EHECN N TR BLARE, (LARfEoREAI:
ARSI, BLAERRR VAR S HERT O 1T £ <, ALARRIZ IR K IME HHn,

(1) Sl TAM o8 7 & fide Lavy 1914 It~ C. foveolatus (Sow.)
1870 iz L { C. sulcata Rve. 1843 non Lamark, C. yagurai Maxrvama 1927, C.
suleaia NomurA 1933 non Law., (. Laneharai YoxovAama ete. 33 Synonym 7z 2 % 41
D7 WEEALORIICHE - TR RIE ok E 2 L,

—( 0 )—



638 B kEz

TR A TR, R SRR SN TH 2,

(I kil & b EEH L2 AR RS HT 15 fEcEL, Ao R
HLTEWETH 2, ZENATBIERRE K LTS0S, ZORIK
HEEEAIU RO TRICRE L\ B, T2 TRMRB I FuE v, KICTEKIL
FEARPRO L DICFRCTRAT 2,

#5 4 fal —HS R Cm  FlOBAR L M 2B BEL TH 3,
ZORITEIA X ) BRI O 72 FHERN (Carina) TS N7 LRy 33

T 2, £M& 20 &R B (Interstitial groove. ic X 2TIRT S
NTCH D, OB IEH~E, Area inflate Rve. 2 FL2 5T, X4
VDR D, ZORMIZIEN TRV, MOBATEZLFLE AERTR WS,
4 B CIERIEERTE X Y BERRIC FN 2 R CREBIRC 22 THh B, TOEIZHEICIE
FRICTFEFE L7 HBATHL VE~NZNTH B, MTHBEZEDETIRUEDTH
2,

505, 6, T [ -—dmiho ik SIEH RO ZOMSE TR D HNZ L, Z0HFEL
o sET 2L, k2o EERM, ch e TFToligdhnEe ik
L AEVIIF AR R (o 5V ¢ - P
(V] EONEEEFAMGET 2 72 OBAEEARC R GER 21D, chv g
ST F CIE L2 RRIE KDL 5 TH 2,
i) 5 1 B CrRIBcEN RS,
K (Konchinschicht) JMHljoof < il CRAkE R (A 2T 2,
P (Aussere Prismenschicht) TEiEnkEiiEkofEC, JEx Moy 1/3
EOIREGERT 2,
. Py(Innere Prism—scht.) EROBHELTL, B2 20K 1/3, §iE
RQUF 9
P (Perlmutterschicht) yEEASt, JEHy 1/4, IekEds
2= 2 D F Tk bf#fio Light greenish gray ¢ high order o
23 202 THHCEIRERD B\,
il) % 2 [WoRE CIEREko g P g 235503, Konchinschicht o

— (7)) —



v 77 & v H Crassatellites foveolatus (Sow.) @ik oHEwEIC ?L'C 639

TrRATORELRTIS () &, HicZz0TFiclsAFEAE2ERBORS
R) 2ich oz, zod (G) Jinlhd & K285 Td Y, (R) EH5HA
LR2ZMMHTH 2, (G) (R) WEEORIRIEZ DEET X {57255 g
B2 BT R L OBHRPR L ENTREER DD TH Y, ThbIRFEE
T, WKPEOEE B L TEREVWCKTFLELD (Po) EBOTH B, BN
ZOH T (G), (R), (Po) 1 [i—E#cIIBCATEO RS 2 & & BH3 75\,
Ls LAt ENB R OB S UM SR T & D CHITS N C 1o B B
ZOME & XA ARSI E R L CTH 2,

(V) otz fiEdid oo HiC b Rleh 2 e wTh ik Lz, IEfiiC
HONA TR BN T F T I 2 SRS sEAR AR 0 ARG 2 AR 2% 5 Ic
HHELTHh2OERZZ LD 2, LEHLZDOBEBRICRLARIRYS 7%
AR BB HOCHE sz &£ 2w, BAkT O FoTEs
2 2o L (F 50 FRD 0% #E & ko B g CHE L < ilk,
ZO§ENL Crassatellites, Glycimeris 0= 5 7 g% oD N O [ #%kc B (Crenature)
EHT 25 3 BT PRSI oL a5, oBiicdoTikzoiE
DR & Bk, B Crassatellites Ji§CILARD BABIARE 6 fiVp 4
FRORIA L , FHCSEBREPRIA LRI E 24085 L, Lo Bic b OTik Glycimeris,
Sunettina, Cyclina, Astarte, Anomalocardia, Chione ete..o> 1 JhZ IR % #5&
L7co Ul hidghae 2l MERESHITH 255, L LABROZ L9F
ISP BN

1-CM“MWMSFTH&@W%&W@MMDMK$@Kﬁﬁﬁﬂﬂﬁ%

ERLTH D, ZEHEOFROREEI L ZHPIL, Kiibe RS o
2. Crassatellites v 7' 7 & o & B2 3 1% i Thoo B 28mK T

(2) & 6 flirhisie2id 4 $TTH 2,

L C. joveolatus (Sow.) 2. C. nanus (Ad. et. Rve.) 3. C. japonicus Dkr.
(=heteroglyptus Pils.) 4. C. adamsi (Kobelt) 5. C. corrugata (Ad. et Rve.) 6.
C. sublameliatus (Kobelt) :

(8) Crassatella sulcata “Solander”’, Barton Bed, Eocene, Palaeontographical
Soc. Monograph XXIV, p. 170, Pl 28, f. 11, 1870,

— 72 ) —



640 . F+ HZz Y

HRCHFLCGEEL TR Y (55 2, 3 [E LD, 24 BT e WRIHIZR

%o
3. hRICHHMERT 2 b0l KEESONE ORIk B F 3 2 FHc
Rz, HL zDIFIECHE L, 531 Crassatellites T3tk Astarie

(2 Fifpgs), RUZDIHC Anomalocardia (1 FR), Cyclina (1 FE),
Chione (1 f) STk ZDEEEL i ve
4. BoOMBEONTYL S 2EED B RFETETH 2, (2o Fc kTt
BHEMLTHSB),
fian o5 4 BlcoRT R 5 afiA A s Ll ER LB, Z0
R 2L b v, L LAHN 2 Hgka gl » 2 EN Tk
5 1> Criterion & 72X, BHCEIAZS Boring Core 2 EICB50 35—
BRCBE NG A CHRR 2, 2 THBRBROREEMOWIZ L © D8
THIHEEZ 2T bone: ldELzs,
AR B ) MECRICTE DR B, FUOMEEE, AL MEILT & o HRE
A DN TEHATF E O BHTRRRICIZ B #5 3,

4 #k

J. Tuiere : Handb. d. Syst. Weichtierkunde, TII, 1934, S. 845-846.

U. 8. Graxt, H. R. GaLe: Pliocene and Pleistocene Mollusca of California, I,
1931, pp. 270-271.

HEHACK . D =, TIT (5), 1932, p. 207.

mmEfck: o+ 2, V (2,3), 1935, pp. 128-129,

FF o EEZE: EHEAETER L A B WEH S 5 REEE ML 1R T GRS HERRE,
VI (12), 1935.

S. Nomura (B5Ff+745): Catalogue of the Tertiary and Quartery Mollusea from
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On the Shell Structure of Crassatellites foveolatus (Sow).
(Résumé)
By
Keinosuke Tax

Surface of the shell of Crassatellites foveolatus (Sow.) is ornamented only with
concentric ribs ; beneath this surface layer, there is a layer which is characterized
by radial ribs. The existence of this remarkable feature has been found recently
in the course of studies with the recent and fossil specimens collected in and
around Taiwan, as is shown by the ficures 5, 6 and 7 on the annexed plate.
When the surface, concentrically ribbed layer is worn off, it gives rise to a feature
shown by fig. 4 looking as if to belong to a different species.

On examining under the microscope, thin sections, both transverse and
longitudinal, of this and many other kindred species, the author has become
confirmed of the fact that some of the shells with crenulated internal margin
have a sub-surficial, radially ribbed layer, although in no other case the feature
has been so conspicuous as in the species under consideration.

Within certain limits, such a peculiar feature of shells may play an impor-

tant part in the specific or even generic identification among pelecypods.

Explanation of Plate 34 (9)
Fig. 1. Longitudinal section of C. foreolatus (Sow.)
Fig. 2. Transverse section of the same.
Fig. 3. Transverse section of (. japonica DKR.
Fig. 1-3 Recent specimens. x60.
Fig. 4-6 Fossil specimens ejected from the mud-volecanoes mnear Takao,

Taiwan.
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19. A New Roe-deer, Capreolus (Capreolina)
mayai, n. subgen. and n. sp. from
the Inland Sea of Japan.

By
SHIGEYASU TOKUNAGA and Fuvun TAKAI

[Read June 13th., 1935; received July 6th., 1936]

During the past half century Mr. Ukiti Maya, a resident of
the city of Takamatu, has been collecting mammalian fossils from
the Inland Sea of Japan. Last year he contributed his entire
private collection to the Faculty of Science and KEnginecring,
Waseda University, Tokyo. Upon examining these fossils now
preserved at Waseda University, we found two specimens of a
peculiar cervid which in our opinion belong to the genus Capreo-
lus.  The living species of Capreolus consist of the following
three, namely, C. caprea Gray, C. bedfordi Tromas, and C. pygar-
gus (Parras). Of these C. bedfordi and C. pygargus now live in
Northern China, Manchuria, and Korea. The primitive Roe-deers,
Procapreolus latifrons ScurossEr and P. rutmeyert SCHLOSSER,
were found amongst the Hipparion Fauna of China."” This report
deals with the first occurrcnce of the genus Capreolus in Japan
Proper, living or extinct. '

Genus Capreolus HAMILTON-SMITH, 1827.
Subgenus Capreolinae Tokuxaca and Taxrar, n. subgen.

Antler comparatively large, simple, rising together and almost verti-
cally from the erown of the head and forming a single dichotomous fork.
The first tine, which develops from the anterior surface of the antler at
a point more than one-third of the total length, curves upward, making
an angle of 70°-75° with the beam. The beam curves anteriorly, while
its top indiecates an antero-inner direction. The burr is prominent and

(1) M. ScHLOSSER, Tertiary Vertebrates from Mongolia. Palaeontologia Sinica,
Ser. C, Vol. I, Fas. 1, 1924.
0. Zpaxsky, Fossile Hirsche China. Palacontologia Sinica, Ser. C, Vol.
II, Fas. 3, 1924.
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circular. At the part just below the first tine, the fore- and aft diameter
is larger than the side-to-side cne, its cross seetion being somewhat el-
liptical in shape. Although at the middle of the beam the section is
subtriangular, near the top it becomes elliptical again. There are several
series of longitudinal irregular nodules on the inner surface of the antler.
Some of the nodules become larger and form tinelets.

Upon comparing the present antlers with those of a living
Roe-deer, it was found that the present ones are intimately related |
to those of the Hippocamelus group, and should be included in
the Capreolus group. Judging from their size, bifurcation, and
surface ornamentation, Capreolina somewhat resembles Hippo-
camelus, a South American Guemal. But on account of the angle
of bifurcation and of the curvature of beam, Capreolina differs
from Hippocamelus. Compared with Procapreolus and the fre-
quently described Capreolus, Capreoline has larger, more rugose,
and single dichotomously forking antler. The second tine does
not develop, but in Cervidae can often be seen several deformaties
of antlers and degeneration of tines that are due to abnormality
and to injuries to the organs. Our opinion therefore is that the
loss of the second tine in Caupreolina is due to these reasons.
Since the surface ornamentation of Capreolina is more pronounced
than that of the typical Capreolus, we regard Capreoling as a
subgenus of Capreolus and believe that phylogenetically, Capreolina
stand between Capreolus and Hippocamelus.

Capreolus (Capreolina) mayai ToxkuNaca and TArAT, n. sp.

Material :—A right antler from the bottom of the sea, northeast off
Kotuti-Zima, Kagawa prefecture, and a left antler from the sea bottom
off Sirahama, Syodosima, in the same prefecture. Both specimens awe
now preserved at the Faculty of Science and Engineering, Waseda Uni-
versity, Tokyo.

Description :—The right antler (Pl 35 (10), fig. 1) is rather large
and dichotomously forking. The pedicle is believed to be rather short.
The burr is very prominent and rounded. The first tine, which is dama-
ged, branches at a point 110mm above the burr and at an angle of
about 70° with the beam, eurving upwards. The beam curves strongly,
first outward, then backward, and finally sharply forward and slightly
inward. = Transverse sections are shown in Text-figure 1.- Several series of
longitudinal irregular nodules are recognized on its surface, although the

— (6 )—
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Text-fig. 1. Right antler. x1/5 Text-fig. 2. Left antler. x1/4

outer surface is rather smooth. Somewhat large tinelets issue from the
antero-inner and postero-outer surface.

The left one (Pl. 35 (10), fig. 2) is rather large and also dichotomously
forked like the right one. The first tine, which is almost damaged, issues
from the beam at a point- 105mm above the burr, making an angle of
about 75° with the beam. Transverse sections are shown in Text-figure
2. A keel runs on the outer surface, which is smoother than the right
surface. Two tinelets are present on its posterior upper surface.
Dimensions :—

Right Left

antler  antler
Fore-and-aft diameter of pedicle just below burr-. 52.0mm 42.0mm
Side-to-side diameter of pedicle just below burr -- 51.0 » 42.0 #~

Fore-and-aft diameter of burr «-+.evoveer-ivnns 73.0 » 595 #
Side-to-side diameter of burr -« vcevveienennnn 70.0 7 525 7
Fore-and-aft diameter of beam just above burr -- 47.5 #» 43.0 #

Side-to-side diameter of beam just above burr ---. 44.0 » 43.0 7
Fore-and-aft diameter of first tine at its base -.-- 41.5 v 49.0 »
Side-to-side diameter of first tine at its base------ 39.0 » 30.0 »
Distance from burr to first tine:-«+-vvveveovn... 150.0 » 122.0 7~
Fore-and-aft diameter of beam just above first tine-- 44.0 »  40.0 »

—( T ) —
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Side-to-side diameter of beam just above first tine 47.0mm 34.0 mm
Fore-and-aft diameter of beam at its middle part-- 30.0 »  31.0 ~
Side-to-side diameter of beam at its middle part-- 46.0 » 345 7
Total length in straight line from burr to top -- 380.0 #» 320.0 7~

Horizon :—Probably Pleistocene.

Remarks :—Compared with the Pontian Procapreolus, P. lati-
Jfrons and P. 7'u,tmeg/'e'ri, the present species differs entigely from
it in its surface ornamentation, the size of the first tine, and the
angle of the first bifurcation. In the Korean Roe-deer, Capreolus
bedfordi, including the Manchurian C. mantchuricus, the first
bifurcation occurs at the middle part of the total length, where
as in the present species the first tine issues from the beam at
a point more than one-third the total length from the burr, while
no second bifurcation can be recognized. Several series of strong
longitudinal irregular nodules distinguish the present species from
C. bedfordi and C. pygargus.

Bachofen-Echt has recorded the occurrence of Capreolus cap-
reolus from the Pleistocene deposits of Wiirtemberg, Germany.®
Judging merely from its figures, it greatly resembles the present
specimens in the somewhat large tinelets and the many series of
strong longitudinal irregular nodules.

The new specific name is given in honour of Mr. U. Mava
who collected a large number of fossil specimens, including those
here deseribed, from the Inland Sea of Japan.

Finally we take this opportunity of expressing our heartiest
thanks to Messrs. U. Mavya and N. Naora for much valuable
information.

Capreolus (Capreolina) mayai Wik -C GliED
ok B OE & F &£ =
WG Capreolina «> 1% Wl Tk ¥ , —R &l BT D L 1/3 @
Wihs B3 2 o Capreolus B /s E M 20 TH 22 BITSE(LICH 2 $ o0 &~

bALD, MG EPEIC T £ 8% L REGIEFICEN T 5, ARopIuc R TEEm=
G % 23 2 HARIC S KB OTRU EIRIE & 72 20 NI OIETRZERT S U o I

(1) Frh. Ad. BacmoreN-Ecar, Das Verkommen von Capreolous im Plistozin’
Wiirttembergs. Palaeontolog:sche Zeitschrift, Bd. 13, 1931.
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MERDH 2 LwiEAE (VI EZEDTH 2, Capreolus (Capreolina) mayai % LA
Wriz, .
BUERE o & WK L, Capreolina BEJg§23 Hippocamelus B ISR & BFRICH 2 W2 M3,
L > LA~ 530 f UM 0 [ Y I TRERASTRO B 2 o Capreolina Eﬁfa‘Ebiifi
ZHERCTD 23R Y Capreolus BRCIBT 2 b0 L lidh 2, B olilozaRix
A 7 file €, SE—AK o S T B MR Yk RSRILFN ST X B
Cay reolina BLBIZ XN 72 Capreolus Ji§ & f[fppocmm:rzm JBastod 2 b o L g
ndc. §i5iE K4 v o Wirtemberg o T¥HHEHE L vt X e Capreolus capreolus
LINNE [GAFEIGE W & B 2,

Explanation of Plate 35 (10)

Capreolus (Capreolina) mayai ToRUNAGA and TARAT.
Fig. la. Antero-outer view of right antler. xZ%.
Fig. 1b. Inner view of same. xZ%

Fig. 2a. Inner view of left antler. xZ%.

Fig. 2b. Antero-outer view of same. x1,

e g e
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20. Molluscan Fossils from the Raised Beach
Deposit of Takai, Tateyama-Hozyo-mati,
Tiba Prefecture

(Studies on the Fossil Mollusca of the Bosd
Peninsula. No. 1)

By
Koimi SUZUKI and Kenichi ICHIMURA

(Geological Institute, Faculty of Science, Imperial University of Tokyo)
[Read June 18 h., 1936; received July 6th., 1936]

One of the present writers (Icmvmura), while surveying the
geology of the southern part of the Bosé Peninsula in 1934, has
made a large collection of fossil shells from the raised beach de-
posit of Takai, Tateyama-Hozyd-mati, exposed along cliffs on both
sides of River Taki. The shells are excellently preserved and even
the colour patterns are retained in many of them, though more
or less faded. The number of the species determined is attained
to sixty-four in total, which are distributed in twenty-cight species
of Bivalvia, one of Scaphopoda, and thirty-five of Gasiropoda, as
listed below :—

Bivalvia
1. Nuculana confuse (HaxLEY), 1860. Rare.
2. Barbatia (Trigonodesma) yokoyamai (NOMURA), 1933. Rare.
3. Anadara (Scapharca) inflata (REEVE), 1844. Not rare.
4. Chlamys (Chlamys) nobilis (REEVE), 1852. Rare.
5. Pecten (Pecten) laqueatus SOWERBY, 1842. Common.
6. Ostrea (Ostrea) denselamellosa Liscuks, 1869. Common.
7. Ostrea (Lopha) rosacea DEsuAYES, 1836. Not rare.
8. Ostrea (Lopha) imbricate LLAMARCK, 1819. . Rare.

—( 80 ) —
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£10.
11.
12.
*13.
14.
*15.
16.
17.
*18.
*19.
20.
21.
22,
*23,
%24,
*25.
*26.
7.
28.

*27.

30.
31
32.
*33.
34.
35.
36.
37.
38.
39.
40.
41.
432,
43.
44,
45.

46.

Molluscan Fossils from the Raised Beach Deposit of Takai

Ostrea (Crassostrea) gigas THUNBERG, 1793.
Lucina (Anodontia) bialata (P1LSBRY), 1895.
Codalia (Pillucing) pisidium (DUNKER), 1860.
Cardium (Papyridea) muticum Rrpve, 1843.
Dosinia (Dosinella) angulosa (PHILIPPI), 1847.
Venus (Chione) micra (PILSBRY), 1904.

Venus (Clausinella) titra DitnwyN, 1817.

Paphia (Paphia) euglypta (PrInIPPI), 1847.
Paphia (Paratapes) undulata (Borx), 1778.
Clementia vatheleti MABILLE, 1901,

Zozia abbreviata (Gourp), 1861, var.

Solecurtus divaricatus (LiscukE), 1869.

Macoma (Pseudometis) praerupta SALISBURY, 1934.
Macoma (Macoma) tokyoensis MAKIYAMA, 1927,
Macoma (Macoma) praetexta (MARTENS), 1865.
Macoma (Psammacoma) caniide (LAMARCK), 1819.

Not rare.
Rare.
Rare.

Not rare.

Abundant.

Not rare.
Rare.

Common.

Not rare.

Not rare.

Common.
Rare.
Rare.
Rare.
Rare.
Rare.

Macoma (Psammmacoma) vestalioides (YOKOYAMA), 1920. Rare.

Macoma (Psammacoma) awajiensis (SOWERBY) 1914.
Tellin v (Fabulina) nitidula DUNKER, 1860.
Solen gouldi CONRAD, 1867.

Scaphopoda

Dentalium (Dentalium) octangulatum Doxovan, 1803.
Gastropoda

Lemintina imbricata (DUNKER), 1860.

Batillaria multiformis (LISCHKE), 1869.

Cerithium (Proclava) pfefferi (DUNKER), 1877.
Cerithium (Proclava) kochi PriLippi, 1875.
Gourmya (Contumaz) kobelti (DUNKER), 1864.
Epitonium (Lineoscala ?) yolkoyamai n. sp.
Epitonium sp.

Leucotina (Actaeopyramis) eximia (LISCHKE), 1874.
Diala picta A. Apanms, 1861.

Odostomia hilgendorfi Crussin, 1900.

Odostomia shimosensis YOKOYAMA, 1922,
Turbonilla dunkeri CLESSIN, 1900.

Turbonilla approzimata DALn and Barrscm, 1906.
Turbonilla multigyrate DUNKER, 1860.

Amathing tricarinata (LINNAEUS), 1767.

Rare.
Rare.
Rare.

Abundant.

Rare.
Rare.
Abundant.
Rare.
Rare.
Rare.
Rare.
Common.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.
Rare.

Crepidula (Syphopatella) walshii (HERMANSON) REEVE, 1859.

Strombus (Canarium) japonicus REEVE, 1851.

—( 8L )—
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47. Strombus (Canarium) succinctus LINNE, 1768. Rare.
*48.  Polinices (Neverita) didyma (“BoLTEN” R6pING), 1798. Abundant.
49. Sinum (Bunaticina) papillum (GMELIN), 1791. Rare.
50. Tonna luteostoma (KUSTER), 1857. Not rare.
51. Rapana thomasiana CROSSE, 1861. Rave.
52. Pyrene (Mitrella) varians (DUNKER), 1860. Rare.
*53. Babylonia japonica (REEVE), 1842. Common.
54. Nassarius (Hinia) festivus (Powis), 1835. Not rare.
55. Nassarius (Tritonella) japonicus (A.ApAms), 1851. Rare.
*56. Nassarius (Niotha) livesrens (PHILIPPI), 1848. Abundant.
57. Olivella consobrina LiscHKE, 1871. Rare.
58. Cancellaria (Merica) laticosta LOBBECKE, 1881. Rare.
*59.  Cancellaria (Narona) spengleriana Drsmayes, 1830. Abundant.
60. Cancellaria (Solatia) nodulif era SOWERBY, 1825. Rare.
61. Clavatula consimilis (SMITE), 1879. Common.
62. Terebra (Strioterebrum) lischleans DUNKER, 1882. Rare.
63. Terebra (Strioterebrum) bathyraphe SyiTH, 1875. Rare.
64. Ringiclua (Ringiculella) arctate GouLb, 186). Not rare.

A1l the species reported by S. Nomurs "from the same place
a few years ago are also contained in this collection. They are
marked with asterisks in the above list. Barbatic yokoyamai, Ch-
lamys nobilis, Epitonium yokoyamat, Diala picta, Odostomic sli-
mosensis, Strombus succinctus, Cancellaria nodulifera, Clavatula
consimilis and Ringicula arctate have not hitherto ‘been known
from any raised beach deposits of the Kwanto District. Diala picta
and Strombus succinctus are the first ones found as fossils in Japan.

Looking over the above list, one¢ can recognize that this fauna
is composed in main of the species characteristic of the Japanese
Kurosio fauna, that it contains no eclement typical of the Oyasio
fauna, and that it is most closely allied to the recent molluscan
fauna of the Pacific coast between Bosyt and Kii. Several specics
of the fauna have wide distributions in the subtropical and tropi-
cal seas from the Malay Archipelago to Japan. Venus tiara, Zozia
abbreviata, Sinum papillum, Nassarius livescens and Ringicula arc-
tata are such examples. Therefore, it may be concluded that the
temperature of the water indicated by this fauna approximates to,
or is slightly warmer than, that of Tatcyama Bay of to-day, but

(1) Sitihei NomuraA: “Mollusca from the Raised Beach Deposits of the Kwan-
t6 Region,” Sci. Rep. T6hoku Imp. Univ.,, ser. 2, vol. 15, 1932, no. 2, pp. 65 (1)-
141 (77), !

5.
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by no means warmer than that of the present Kii coast.

This faunal aspect is quite similar to that of the raised beach
deposit of Zosiki™”, about 1 km. north of Takai, as well as to that
of the so-called ‘‘ coral-bed of Awa®” developed along the southern
coast of Tateyama Bay. But it is more or less distinct from that
of the so-called “warm-sea deposit” of Kokubu®, about 1.5 km. east
of Takai, and from those of the raised beach deposits at Simo-
huziwara®, Nagaoka®, Tikura, Seto”, Titose®™ and others located
on the Pacific side of the peninsula.

According to the Icarmmura’s field observation, the raised beach
deposit of Takai can be correlated to those of Zosiki, Tikura and
Seto, but it is a little younger than the “warm-sea deposit” of
Kokubu. He has observed also that both sets of the deposits are
set on the “coral-bed of Awa ™ with a distinct uncomformity bet-
ween. As a result, the stratigraphical relation among the raised
beach deposits of the southern part of the B6sd Peninsula is tabu-
lated below:—

Shell-Beds of
Rajsed Takai, Zosiki, Tikura, Seto and Others
Holocene -
Beach Shell-Bed of Kokubu
Deposits “Coral-Bed of Awa”
(Shell-Beds of Numa, Ko, Kasana, ete.)
D17 "
%\Egggﬁé Basement Complex

The writers wish to express their hearty thanks to Dr. Teiichi
Kosavasar for his kind advices during the preparation of this
manuscript and to Mr. Tokubei Kuropa for his great assistance
in some of the identifications and for the loan of ome recent speci-
mens of Diala picta. Thanks of the writers are also due to Mr.

(1) S. Nomura: Op. cit.
(2) M. Yoxrovama : “Mollusca from the Coral-Bed of Awa ”, Jour. Coll. Sci.,
Imp. Univ. Tokyo, vol. 45, art. 1, 1924.
S. Nomura:  Op. cit.
(3) S. Samexi: “Warm Sea Deposits of Tateno-mura, Awa ”, Jour. Geol. Soc.
Tokyo, vol. 36, 1929, no. 434, p. 502.
(4) S. Nomura: Op. cit.

—( 8% )—-
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C. Ugek1 for photographing.
Descriptions of Interesting Species

14. Venus (Chione) micra (PILsBrY)
Pl 40 (12), figs. 2-5

?1869. 17enus crenifera A. Apams (not SowerBy), Ann. Mag. Nat. Hist., ser. 4,
vol. 2, p. 230.

?1882. Chione crenifera DuskEr (not Sowersy), Ind. Moll. Mar. Japoniei, p. 197.

1904. Chione micra PiLsBrY, Proc. Acad. Nat. Sci. Philadelphia, vol. 56, p. 552,
pl. 41, fig. 45.

1927.  Chione crenifera YokovAMa (not Sowersy), Jour. Fac. Sci., Imp. Univ.
Tokyo, sect. 2, vol. 1, pt. 10, p. 456, pl. 52, figs. 9, 10.

1932.  Chione (Timoclea) creniferoides Noymura, Sci. Rep. T6hoku Imp. Univ,
ser. 2, vol. 15, no. 2, p. 83 (19).

Four left valves and one right valve were collected.

Living :—Bosyl to Kylsy.

This species closely resembles Anomalo cardia squamose (LINNE)
and even it is not improbable that the former merely represents
an immature stage of the latter.

Out of Yorovama’s Chione crenifera from the shell-beds of
Ttikawa, Nomura has established a new species, Chione (1'imoclea)
creniferoides. In comparison with the type specimens of Chione
micre PILsBry, the specimens of creniferoides illustrated by Yoxo-
vaMma have certainly a less quadrated outline with a more strongly
protruded posterior end and more numerous and finer radial ribs.
But, among the Yoxovama’s collection from the same locality,
there are some specimens almost identical with the types of Prr-
SBRY’S species, and the two forms are united into a continuous
morphological series by many intermediate ones. Therefore, it may
be understood that C. micra is tolerably variable in the outline and
surface sculpture and C. creniferoides might be no more than a
variant within this species. The continuous variation from (.
micra to C. creniferoides can also be seen among a number of the
recent specimens procured from Sagami Bay and kept in our Ins-
titute collection (Pl 40 (12), figs. 2-4).

Chione crenifera described by A. Apams from the Inland Sea
of Japan (Setouti) may possibly belong to this species.

Incidentally, Chione mindanensis Yoxovama (not Syarm) from
the Upper Musashino Formation of Semata, Tiba prefecture, ap-

— e B ) e
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parently resembles this species, but they are different in the hin-
ge nature and surface sculpture and from which it is suggested
that the former may be an immature form of a certain species of
the genus Prolothaca, probably of P. jedoensis (LisCHKE).
19. Zozia abbreviate (GouLp) var.
Pl. 39 (11), figs. 10-18
Cf 1861. Solen abbreviatus Gourp, Proc. Boston Soc. Nat. Hist., vol. 8, p. 26.
Cf. 1861. Azor minutus DuNkEer, Proc. Zool. Soc. London, p. 425.
Cf. 1862. Solen abbreviatus Gourp, O:ia Conch., p. 164.
Cf. 1874, Solecurtus abbreviatus Sowersy, Conch. Icon., vol. 19, Solecurtus sp.
6, pl. 2, figs. 6a, b.

Cf. 1874, Solecurtus minutus SOWERBY, [bid., Sclecurtus sp. 11, pl. 3, fig. 11.

Cf. 1888. Solecurtus abbrevi tus CLEssIN, Conch. Cab., vol. 11, pt. 3, Solenaceen,
p- 93, pl. 22, fig. 8.

Cf. 1888. Solecurtus minutus Crussiy, Ibid., p. 94, pl. 24, fig. 4.

Cf. 1920. Solecurtus abbreviaius Yogovama, Jour. Coll. Sci,, Imp Univ. Tokyo,
vol. 39, art. 6, p. 111, pl. 7, figs. 12, 13.

Cf: 1928.  Solecurtus abbreviatus Yorovama, Imp. Geol. Surv. Japan, Rep. no.
101, p. 124, pl. 19, fig. 12.

1932.  Prammosolen abbreviatus NoMURa, Sci. Rep. Tohoku Imp. Univ., ser.

2, vol. 15, no. 2, p. 90 (26", (parts).

Shell relatively small, thin, transversely oblong, slightly reniform, more
than twice as long as high, compressed, inequilateral. Beaks situated at
about the anterior two-fifths, contiguous, small, low, incurved and turned
backward. Dorsal margin nearly straight, being the arching very slight;
antero-dorsal very slowly descending, a trifle convex; anterior end regu-
larly rounded ; ventral margin almost straight, feebly excavated in the
middle, and strongly arcuate up to neighbouring margins; posterior end
obliquely sub-truncated, making a sharply rounded corner with the vent-
ral border; postero-dorsal margin straight, searcely descending. Surface
coneentrically marked with irregular inceremental striae and provided with
an indistinet groove running obliquely from the umbone to the posterior
ventral side across the middle of the shell in addition to some very obso-
lete radiating ribs and furrows; median radial groove rather rapidly wi-
dening, ‘and slightly or often even hardly depressed from the geneal sux-
face, its posterior boundary more or less distinetly marked by a fine fur-
vow, but its anterior border obsoleted and sometimes scarcely discernible.
Interior of the shell with an indistinet, broad, but slightly elevated median
radial ridge, which is corresponding to the external groove and obsoletely
boundered by two furrows, besides many fine and faint radiating lines.
Museular impressions distinet but rather small, more or less irregularly
ovate, the posterior one broader than the anterior. Pallial sinus tolerably
large and broad, round or roundly quadrated, deep, approaching the me-
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dian radial elevation but not extending beyond it. Right valve with two
small, short, comparatively strong teeth, of which the posterior one is
obliquely directed backward ; left valve with one small but strong tooth.

Several right and three left valves were collected. \

Living :—Japan (exact locality unknown). (Zozia abbreviata : Bosyu to
Rytikyfi, Japan Sea, Taiwan (Formosa), China Sea, Philippines, Malay,
Netherlands East Indies, Malacea.)

Zozia abbreviate and its allieg exhibit certain amounts of varia-
tion in outline and sculpturc. Recently, B. Prasman®has ascert-
aind that Macha sheepmackeri Duxkrr 1852, Solen abbreviatus
Gourp 1861, Azor oblongus Duxker 1861, Azor solidus DUNKER
1861 (non Gray) and Novaculine andamanensis Presrox 1908 are
all synonyms of Zozia coarctate (Gmerix) 1790.%0

The fossil shell from Takai is easily distinguishable from the
typical form of Zozia abbreviate in its slightly more slender and
evidently more inequilateral shell with a sub-triangularly protru-
ded posterior end and a more obsolete and oblique medial groove
and its pallial sinus which is not extended beyond the median
radial ridge. The proportion of the height to the length of the
shell, the position of the beaks and the strength of the median
radial groove are, however, variable to some extent in Zozia coar-
ctate, Z. abbreviate and the fossil form of Takai in each (see
Table). Z. coarctata illustrated by Forees and Hanrey®is, for ex-
ample, closely akin to the typical form of Z. abbreviate in its ge-
neral outline, while the specimens illustrated by Sowersy®and M.
Hornes®are similar to some fossil specimens of Z. abbreviata from
Naganuma and Tumuki and also to the fossil form from Takai in
regard to the somewhat more slender and inequilateral shell. Since
there is no specimen of Z. coarctata in our collection, this species
may now be put outside of the discussion. The typical form of
Z. abbreviata appears to be linked to the fossil form from Takai
without any distinct gap. The collections of fossil shells from the

(1) B. Prasmap : Siboga Exped., monograph 53¢, 1932, p. 311.

(2) Solen coarciatus GMELIN in Lixxaevs, Syst. Nat., ed. 13, 1790, p. 3227.

(3) Solecurtus coarciatus Fornrs & HaNLEY, British Mollusea, 1853, vol. 1, p.
2569, vol. 4, pl. 15, fig. 3.

(4)  Solecurtus coarctatus Sowerey, Conch. Icon., vol. 19, 1874, Solecurtus sp. 8,
pl. 2, fig. 8.

(5)  Psammosolen coarctatus M. Horxgs, Die Fossilen Mollusken des Tertiaer-
Beckens von Wien, 1856, vol. 3, p. 21, vol. 4, pl. 1, fig. 18.
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Naganuma (Pliocene) and Tumuki (Holocene) beds contains such
intermediate forms, a few specimens (PL 39 (11), figs. 6-8) of which
are very closely allied to the form from Takai, besides many spe-
cimens of typical abbreviata (Pl 39 (11), figs. 9, 9a; YorovaMa,
1920, pl. 7, figs. 12, 13; Yorovama, 1928, pl. 19, fig. 12). There-
fore, the fossil shell from Takai may securely be understood as an
extremity of the individual variation, or at most as a subspecies,
of Z. abbreviata. In our Institute collection of Japanese recent
Mollusca, there is found a single right valve (PL 39 (11), fig. 10)
from an unknown locality which is almost indistinguishable from
the fossil from Takai. ‘

Zozia minute (Dusker), living now in the Philippines, can
hardly be distinguished from a certain immature form of Z. abb-
reviate (Pl 39 (11), figs. 7, 8) from the Tumuki shell-beds. Fur-
ther, it is also very similar to the fossil from Takai in the exter-
nal feature, but its size is smaller and its posterior end is rather
regularly rounded. The poor illustrations and brief descriptions
of Z. minute by Duxker, SowerBy and Cressiy are insufficient
for accurate comparison. Unless DUNKER’s specimen is actually
studied, it can hardly be decided whether his species represents
an immature stage of Z. abbreviata or not.

The dimensions of some individuals of Zozia abbreviata and
its allies are listed below:—
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35. Epitonium (Lineoscala ?) yokoyamai n.sp.

1927. Seala Tyra Yoxrovaya (not Sowersy, 1847), Jour. Fac. Sci, Jmp. Univ
T. kyo, sect. 2, vol. 1, pt 10, p. 417, pl. 47, fig. 2.

Only one small, imperfect specimen was collected.

Living :—Central Japan?

This species is quite distinct from Epitonium lyrum (SOWERBY)
in its evidently smaller size and its coarser sculpture. Also it is
easily distinguishable from any other species of the genus from
Japan, both recent and fossil, in the shape and sculpture of the
shell.

38. Diala picta A. Apams
Pl1. 40 (12), figs. 14-16
1861. Diala picta A. Apams, Ann. Mag. Nat. Hist., ser 3, vol. 8, p. 243,
1862. Diala picta A. Apawms, 1bid., vol. 9, p. 295.

1878. Diala picta ANGas, Proc. Zool. Soc. London, p. 867.
1901. Diala picte Tare and May, Proc. Linn. Soc. New South Wales, vol. 26,

p. 388.

1906. Diala picte Prrecimarp and Garnirr, Proe. Roy. Soc. Victoria, vol. 18,
p. 61.

1913 Diala picte Heprey, Proc. Linn. Soc. N. S. Wales, vol. 38, p. 285, pl. 18,
fig. 55.

Shell small, thin, regularly elongate-ovate, shining, with angled body
whorl. Spire elevated, narrow and acuminated, about twice the height of
the aperture. Protoconch small, conical, and composed of two smooth con-
vex whorls. Whorls exelusive of the protoconch six, regularly slowly in-
creasing, rather high between the sutures, feebly convex, somewhat cont-
racted at the sutures; suture impressed, but not very deep. Last whorl
slightly inflated, with angulated periphery; base rounded and very slightly
contracted. Entire surface cf spire and base marked by numerous spiral
threads and lines of growth ; spiral threads subequal, equidistant, and very
closely set ; these on the shoulder somewhat narrower and more obsolete
than those on the base; lines of growth subvertical, a few of which are
developed obsolete varices. Aperture subvertical, broadly oval, rather acu-
tely angled above and somewhat effused below ; outer lip simple, thin and
sharp ; columella slender, comparatively strong, slightly oblique and hardly
arched ; inner lip thin, very feebly expanded ; parietal wall covered by
a thin callus. Ground colour turned out into white, but colour bands and
lIines still discernible ; bands spiral, narrow, chestnut brown coloured, five
on the base and three on the shoulder, among the latters of which one is
leeated mnear the upper suture, another at abeut the inidst of the shoulder
and still another close to the angle; on the later whorls a narrower band
inserted hetween each pair of these three; colour lines, numerous, chestnut
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coloured, fine, divided into short strips and arranged in longitudinel pa-
rallels. = ¢

Only a single specimen was colleeted.

Living :—Bosyl to Kytsyt. Japan Sea. Ty6sen (Korea).

In his description of this species from Takano-sima in Tate-
yama Bay, Bosyl, A. Adams has given neither its illustration nor
dimensions. The fossil from Takai as well as the recent thells
from Urusan in Tyosen (Pl 40 (12), figs. 14, 15) agrees with the
original description given by Adams and the illustration of the
type specimen given by Hedley except for a band of opaque white
spots on the last whorl. In comparison with the recent specimens
from Urusan, this fossil is slightly less convex and less slender,
more distinetly angulated and marked by spiral colour bands which
are morc uniform in breadth, a little more numerous and arran-
ged more or less in different way. Moreover, its last whorl is not
so strongly inflated.

The dimensions of the fossil from Takai and the recent speci-
mens from Urusan are as follows :—

l ; ; :
. Height |Diameter| Height of Diameter of apt.
Fiot o " .

Lop. HiSuze in 11;:111. in mm. aperturbe in mm.I in mm.
Takai |(PL 40 (12), fie. 16)| 6.8 30 | 2.7 \ 2.0
Urusan | (Pl 40 (12), fig. 14) 82 3.4 39 { 2.0
Urusan | (Pl 40 (12), fig. 15) 7.2 8.1 A7 ’ 2.0

47. Strombus (Canarium) succinctus LINNG
Pl. 40 (12), figs. 18, 18a

1768.  Strombus succinctus LiNng, Syst. Nat., ed. 12, p. 1212.

1845, Strombus succinetus Kisrer, Conch. Cab., vol. 4, pt. 1, p. 59, pl. 7, fig. 14.

1847.  Strombus suceinctus Sowersy, Thes. Conch,, vol. 1, p. 28, pl. 6, figs. 20, 21.

1851.  Strombus succinctus Reeve, Conch. Icon., vol. 6, Strombus sp. 43, pl. 17,

fig. 43.
1885. Strombus succincius Tryox, Man. Conch., vol. 7, p. 116, pl. 6, figs. 56,
57.

1933.  Strombus (Labiostrombus) succinctus Iw. Taxi, Suisan Ddszyokubutu Zuse-

tu, p. 492, text-fig.

A single well preserved specimen was collected. Its dimensions are as
follows : Height, 52 mm.; Diameter, 29 mm. Height of the aperture (exclu-
sive of the ecanal and channecl), 40 mm.; Diameter of the aperture, 11 mm.

Living :—Sagami to Rylkyt. Taiwan (Formosa). Philippines.

Although this characteristic and fine species is not uncommon

— % 80 §——
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in the warm waters of Japan, its occurrence as a fossil has not
hitherto been reported from Japan.

The fossil from Takai perfectly agrees with the deseriptions and
illustrations of this species given by KuUsrer, SowErny, REEVE,
Tryox and Taxr

61. Clavatula consimilis (SMITH)

PL 40 (12), figs. 6-12

1879.  Pleurotoma consimilis Smrrm, Proe. Zool, Soc. London, 1879, p. 188, pl.
19, fig. 11.

1882. Pleurctoma consinile Koserr, Conch. Cab, vol. 4, pt. 3, p. 190, pl. 37,
fig. 7.

1920. Drillia nivalivides Yorovama, Jour. Coll. Sei,, Imp. Univ. Tokyo, vol.
39, art. 6, p. 39, pl. 1, fig. 27.

1927.  Drillia niralioides Yoroyama, Jour. Fac. Sci., Imp. Univ. Tokyo, sect.
2, vol. 1, pt. 10, pp. 393 (part), 440.

1985. Clavatula consimilis Oruka, Bull. Earthq. Res. Inst., vol. 13, pt. 4, p. 872,
pl. 54, figs. 103, a-c.

Several specimens were collected.

Living :—Mutu Bay to Kylsyl. Japan Sea. Tyosen (Korea). China Sea.

The followings may be suggested by our renewed study on the
Yoxrovama’s original specimens of Drillia nivalioides :—

1) D. nivalioides Yoxovama which has originally been in-
stituted with two specimens from the Kosiba and Naganuma beds
of the Pliocene age in Kanagawa prefecture may be a synonym of
Clavatula consimilis (SMITH).

2) The specimens collected from the Pleistocene shell-beds of
Ozi in Tokyo and Namamugi in Yokohama, and referred to D.
nivaltordes by Yorovama also seem to belong to the Swmrri’s spe-
cies.

3) Those collected from the Pleistocene deposit of Dokwan-
yama in Tokyo and from the Pliocene Omma beds at Omma and
Nagaya, Isikawa prefecture, and referred also to D. nivalioides by
Yoxovama on the other hand may be identifiable with Clavatula
patruelis (Svira) and C. patruelis dainichiensis (YOKOYAMA) Tes-
pectively.

4) Among the specimens of C. consimilis in our Institute col-
lection, there are, however, two forms to be distinguished. One is
represented by the specimens from Takai, Naganuma and Nama-
mugi (PL 40 (12), figs. 6-8, 10, 11) and the other is typified by those
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from Kosiba, Ozi and Tumuki (Pl 40 (12), figs. 9, 12) as well as
the living specimens of Sagami Bay kept also in our Institute.
The two differ in the axial ribs which are stronger in the former,
but such a minor distinetion may be insufficient even for the sub-
specific separation.

The dimensions of some individuals are as follows:—

A 3 s Aperture
- Figure num- | Height || Diameter
Locality iﬂfﬁ;{f&“ ber on PL 40|
12) in mm.| in mm. | Height | Diameter
in mm. | in mm.
Sagami Bay 1 153 5.2 56 2.1
(Recent) : :
. : |
1 6,6a 124 4.3 4.3 2.0
2 7.7 123 4.2 ‘ 49 2.3
Takai o ——s 12.1 4.2 ‘ 4.7 2.0
(Holocene) == ‘
4 _— 104 3.8 . ‘ 3.8 1.6
5 8 10.2 39 | 39 1.8
6 = ¢ 7.6 3.0 3.1 1.3
Ozi kf3849a 7 9
Pleistocene)| (D). nivalioides) 9 12.2 4 47 20
Namamugi k{3828 o o J 1 9
(Pleistoccl?c) (D. nimlioir/es)" 13.3 o 54 58
 |ki882 (Type of| . J .
Naganuma | ) “ivalivides) 1 140 “w | &l
(Upper o == ‘
Pliocene) Another : | 9
specimen 11 12.2 4.3 ‘ 4.6 1
Kosiba [kf331 (Type of \ )
(Pliccene) | D. nivalioides) 12 16.0 5+ ‘ 64 ’
—( 9% )—
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YAMA, 1927 (not SowErey, 1847) (T L Epitonium yokoyamari 7s 2 Hiffi4 242 H L=,

Explanation of Plates 89 (11), 40 (12)
Plate 39 (11)

(Al figures natural size)
Zozia abbreviata (GOULD)

Figs. 1-5. Recent specimens from the coast of Bosy.
Fig. 1. Specimen No. 1. Right valve; fig. 1, exterior; fig. 1a, interior.
Fig. 2. Specimen No. 2. Left valve; fig. 2, exterior; fig. 2 a, interior.
Fig. 3. Speecimen No. 4. Right valve; fig. 3, exterior; fig. 3a, interior.
Fig. 4. Specimen No. 3. Exterior of right valve.
Fig. 5. Specimen No. 5. Right valve; fig. 5, exterior; fig. £ a, interior.
Figs. 6-8. Specimens from the Holocene terracez deposit of Tumuki, Isi-
kawa prefecture.
Fig. 6. Specimen No. kf 5550 b in the collection at Imperial University
of Tokyo. Left valve; fig. 6, exterior; fig. 6 a, interior.
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Fig. 7. Specimen No. kf £550 d. Left valve; fig. 7, exterior; fig. 7 a, in-

terior.
Fig. 8. Specimen No. kf 5550 e. Right valve ; fig. 8, exterior; fig. 8 a,
interior.

Fig. 9. Specimen No. kf 552 ¢ from the Upper Pliocene Naganuma beds
at Naganuma, Kanagawa prefecture. Right valve; fig. 9, ex-
terior; fig. 9 a, interior.

Zozia abbreviate (GOULD) var.

Fig. 10. Recent specimen from an unknown locality in Japan. Left
valve ; fig. 10, exterior; fig. 10 a, interior.

Figs. 11-18. Specimens from the raised beach deposit of Takai, Tiba

prefecture.
Fig. 11. Specimen No. 12. Right valve; fig. 11, exterior; fig. 1la, in-
terior.

=

Fig. 12. Specimen No. Exterior of right valve.

Fig. 13. Specimen No. 5. Right valve; fig. 13, exterior; fig. 132, in-
terior.

Fig. 14. Specimen No. 4. Right valve; fig. 14, exterior; fig. 14 a, in-
terior.

Fig. 15. Specimen No.

Fig. 16. Specimen No.

Fig. 17. Specimen No.

Fig. 18. Specimen No.

Exterior of right valve.
Exterior of right valve.
Interior of left valve.
Exterior of left valve.

©w o w

Plate 40 (12)

Fig. 1. Macoma (Psammacoma) awajiensis SOWERBY. Fossil from Takai.
Left valve; fig. 1, exterior; fig. 1a, interior. Length 16.0 mm.,
height 10.0 mm., thickness 2.5 mn:.. x2.

Figs. 2-4. Venus (Chione) micra (PILSBRY). Recent speecimens from Sa-
gami Bay. Xx2.

Fig. 2. Right valve; fig. 2, exterior; fig. 2a, interior. Length 11.1 mm.,
height 9.1 mm, thickness 2.9 mm.

Fig. 3. Exterior of right valve. Length 9.3 mm., height 8.0 mm., thick-
ness 2.5 mm.

Fig. 4. Exterior of left valve. Length 11.5 mm., height 10.0 mm., thick-
ness 3.0 mm.

Fig. 5. Venus (Chione) micra (PiLssry). Fossil from Takai. Exterior
of left valve. Length 10.3 mm., height 8.6 mm., thickness 3.0 mm.
X 2.

Figs. 6-8. Clavatula consimilis (Smirm). Fossils from Takai. X 2.

Fig. 6. Specimen No. 1. Fig. 6, apertural view; fig. 6 a, back view.
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Fig. 7. Specimen No. 2. Fig. 7, apertural view ; fig. 7a, back view.
Fig. 8. Specimen No. 5. Side view.

Fig. 9.  Clavatula consimilis (SmiTH). Specimen No. kf3349a in the
collection at Imperial University of Tokyo, from the Pleistocene
shell-beds of Ozi in Tokyo. (Drillia nivalioides YOKOYAMA.) X2.

Figs. 10,11. Clavatula comsimilis (Smirm). Speeimens from the Upper
Pliocene Naganuma beds at Naganuma, Kanagawa prefecture.
X 2.

Fig. 10. Specimen No. kf 332 in the collection at Imp. Univ. Tokyo,
one of the type specimens of Drillia nivalioides YOKOYAMA.
Apertural view.

Fig. 11. Apertural view of another specimen from Naganuma.

Fig. 12. Clavatula consimilis (SmiTm). Specimen No. kf 331 in the col-
leetion at Imp. Univ. Tokyo, from the Pliocene Kosiba beds at
Kosiba, Kanagawa prefecture. One of the type specimens of
Drillia nivalioides YorovyaMa illustrated by Yoxovama (Fossils
from the Miura Peninsula and Iis Immediate North, 1920, pl.
1, fig. 27). %2

Fig. 18. Cancellaria (Merica) laticosta LiBBECKE. Fossil from Takai.
Fig. 13, apertural view ; fig. 13 a, back view. Height 37.2 mm.,
diameter 21.8 mm. Natural size.

Figs. 14,15. Diala picta A. Apams. Recent specimens from Urusan, Tyo-
sen (Korea). x3. .

Fig. 14. Specimen No. 1. Fig. 14, apertural view; fig. 14a, back view.

Fig. 15. Specimen No. 2. Fig. 15, apertural view; fig. 15 a, back view.

Fig. 16. Diala picta A. Apams. TFossil from Takai. Fig. 16, apertural

© view; fig. 16 a, back view. X3.

Fig. 17. Cerithium (Proclava) pfefferi Dunkgr. Fossil from Takai. Fig.
17, apertural view ; fig. 17 a, back view. Height 25.0 mm., dia-
meter 8.0 mm. X2.

Fig. 18. Strombus (Canarium) succinctus LixxE. Fossil from Takai. Fig.
18, apertural view ; fig. 18 a, back view. Natural size.
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21. Pliocene Mollusca from Manganzi in
Kotomo-mura, Akita Pref., Japan.

By
Yanosuke OTUKA

(Contribution from the Earthquake Research Institute, Imp. Univ, Tokyo)

[Read June 13 th., 1936; received July 12 th., 1936]

The Pliocene mollusca from Manganzi in Akita prefecture
studied by Dr. M. Yokovama® a few years ago were collected
from the Wakimoto sandy shale, the upper division of the Yuri
series, which is believed to be Pliocene in age. On a cliff east
of Manganzi village the Wakimoto sandy shale bed is exposed
intercalating with a lens of fossiliferous sandy gravel. This lens
of sandy gravel is the fossil locality of Manganzi. It contains
many mollusca which the writer will call the Manganzian fauna.
The writer™ collected 25 species, besides the two species, Pseudo-
grammatodon dalli obliquata (Yorovama) and Glycymeris vestitus
(Duxker), which have already been reported by M. Yoxovama.
Table I shows the species of Manganzian fauna. Most of the
Manganzian fauna are now living in Northern Japan and in cold
deep waters. Of the Manganzian fauna (about 70%) 19 specics
are found in the fauna of the Onma series in Isikawa prefecture,
which is believed to be the middle or lower Pliocene of Japan.
The extinct species common to both faunae are Limopsis tokaiensis
Yorovanma, Mercenaria yokoyamai Marryama, Umboniwm (Suchium)
akitanum Svzurr, Turritella (Haustator) saishwensis YOROYAMA,
Tachyrhynchus venustellus (Yorovama), and Bitteanm yokoyamai
Orura. Some of these fossil species are very common in the
Japanese Pliocene. Brief descriptions of the new and rare species
follow.

(1) M. Yorovama, jour. Fac. Sci. Imp. Univ. Tckyo, sect. 2, 1, 9 (1926).
(2) A detailed stratigraphy of this region was given by the writer in Bull.
Earthq. Res. Inst. Imp. Univ. Toky0, 14, 3 (1936).
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727  Pliocene Mollusea from Manganzi in Kotomo-mura, Akita Pref.,, Japan.

Table 1.

Nucula (Nucula) niponica SMITH ‘
e Yoldia (Cnesterium) keppeliana notabilis YOKOYAMA
® Limopsis tokaiensis YOKOYAMA
o Glycymeris yessoensis (SOWERBY)

e Arca boucardi JOUSSEAUME

® Anadara satowi ommaensis OTUKA n. subsp.
® Astarte borealis (SCHUMACHER)

e Astarte hakodatensis YOROYAMA

® Venericardia ferruginea (CLESSIN)

o Cardium (Cerastoderma) ciliatum? (FABRICIUS)

Mercenaria yokoyamai MAKIYAMA ’

Spisula grayana SCHRENCK

Tellina sp.

e Pandora (Kennerlia) pulchella YOKOYAMA
o Umbonium (Suchium) akitanum SUZUKI

Turritella (Haustator) saishuensis YOKOYAMA

o T'achyrhynchus venustellus (YOROYAMA)
o Bittium yokoyamai OTUKA n. n. )
e Polynices didyma (BOLTEN)

e Natica janthostoma DESHAYES

Tritonalia (Ocinebrellus) adunce (SOWEREY) subsp.

Cancellaria murayamai YOKOYAMA
o Antiplanes perversa contraria (YOKOYAMA)

Lora ogurana (YOKOYAMA)

Lora dissoluta (YOKOYAMA)

Pseudogrammatodon dalli obliquata (YORKOYAMA)*
e Glycymeris vestitus (DUNKER)*

Nucuwla (Nuceila) niponice SMITH (Fig. 1a,b; 2)

1885 Mucula miponica Syrra, Voy. H. M. S. Challenger Zool. Rep. Lamellitran-
chiata, p. 226, pl. 18, fie. §, 8a.

1929 Nucula (Nucula) niponica KUropa, “ Venus” 1, 3, App. p. 7, sp. 6.
SOowERBY described this species as follows: “ Testa magna, tenuis,

ovalis, valde inaequilateralis, epidermide nitida olivacea induta, inecrementi

lineis tenuibus striata, lineis paueis radiantibus obsoletis impressa. Lunula

Inconspicua, impressione haud profunda eircumdata. Umbones pallidi,

convoluti, ecirca in 1/4 longitudinis totius positi. Pagina interna irides-

cens, caeruleo-margaritacea, radiatim tenuissima substriata, ad marginem

* The writer was unable to collect these species.

e =Common species between Omma and Manganzi.
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acuta et integra. Fossa ligamenti profunda, intra valvas oblique projecta.
Dentes elongati, acuti, in numero ecirea 25, quorum octo ante um'ones
sunt 7.

Type locality: 345 fath. South of Is. Nipon (=Japan).
Dimension of species:

: o ) No. of No. of
Length  Height Thichness teolh. anterior teeth.

Type sp. (after Smith) 22mm  15mm 9 mm 24
Rg. No. 1096 in E R.I. .,
fr. NE Japan (fig. 1) 16 momn

Rh(;r Nﬁaﬁgsli;:l(gg %')I' 12 mm 9.5 mm 3x2mm ? ?
1 oa .2

127mm  4.1x2mm 25 8

Geol. range: Pliocene-Recent. '

Hirase and the vessel “Soyé maru” collected this species
from Northeast Japan. The fossil from Manganzi is a small
specimen lacking the anterior margin, but otherwise closely
agreeing with Smrre’s description. TFig. 1 is the fossil species,
while fig. 2 is the specimen from NIE Japan.

Yoldia (Cnesteriwm) keppeliana notabilis®*YOKOYAMA

(fig. 4, 5)

1922 Yoldia notabilis Yorkoyama, Jour. Coll. Sci. Tokyo Imp. Univ., 44, 1, p. 196,
pl. 17, fig. 10.

1927 Yoldia notabilis Yoxkovama, Jour. Fac. Sci. Imp. Univ. Tokyo, sec. 2, 2, 4,
p. 170.

1929 Yoldia notabilis Kuropa, “ Venus”, 1, 4, App. p. 11, sp. 40.

This species was first described by M. Yokovama based on a
fossil specimen from the upper Musashino formation. It is still
found living, having been collected from northern and central
Japan.

Type locality: Upper Musashino formation (Sisui, Ootake).

Dimension  of species:

o i . 1 Number
» . » Height Length  Thickness of testh
Holotype in Geol. Inst. Tokyo 188 mm 36.1 mm P slsoul 4%

Imp. Univ. Rg. No. 1611
Rg. No. 1017 in E.R. L fr.
Haragama (Fig. 5)
Rg. No. 3078 in E.R. 1. fr.
Manganzi (Fig. 4)

28 mm 56.7 mm 7.1 mm 56

11 mm 29 mm V3 ?

Geol. range:—Pliocene (OGmma scries in Isikawa pref.; Yuri
series in Akita pref.)—Pleistocene (Sisui and Otaka in Tiba pref.)
—Recent (northern and central Japan). '
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729  Pliocene Mollusca from Manganzi in Kotomo-mura, Akita Pref., Japan.

This species is closely allied to Yoldia johanni Darn™, but
the former has a shell with narrowed posterior end which is
turned upward, whereas the latter has a shell with a broad
posterior which is not upward. The concentric grooves on the
shell surface of 1. notabilis Yorovama reach the anterior margin.
The oblique grooves do not reach the anterior end.

The living specimens of Y. notabilis Yorkovyama are covered
with blackish brown periostracum, while Y. johanni DArL is
covered with yellowish brown periostracum. The muscular im-
pressions of the left valve of the former species are shown in fig.
4. TFig. 4 is the fossil specimen from Manganzi and fig. 5 a living
specimen from Haragama in Hukusima prefcture.

Yoldia scissurata strigate DArL® is another allied species to
Yorovama’s species. But the former has a more equilateral
shell. The original Yoldia keppeliana Sowerey™ is closely related
to this species, but judging from SowEerBY’s descriptions and
text figures, the former is distinguished from the latter in its
peculiar truncated® posterior end. Y. notabilis Yoxoyama has a
shell narrowed in the posterior half.

Anadara satowi ommaensis OTUKA n. subsp. (fig. 3, 8a, b)

Shell medium sized, thick, subquadrate, longer than height, proportion
of shell length and hinge length about 5 to 4, equivalve, slightly inequilateral
roundly in front, obliquely truncate behind, broadly arched at ventre and
without making any angle at antero-ventral or at postero-ventral corner.
Surface radiately 1'ibb<3d; ribs about 38-36, usually somewhat narrower
than intervals or almost equal to intervals; growth lines fine, regular, a
little elevated and crossing ribs as well as their intervals. Beak moderate,
situated at anterior one-third of length of hinge line, eurved inward.
Hinge line straight, about 7/10.5 of shell length. Area lozenge shaped,
ornamented with one oblique and one v-shaped grooves.

Dimension of holotype:
Length  Height Thickness Number of ribs.
Holotype (Rz. No. 1089 in E.R.I.) 54mm 44mm  35mm 38-36

Type locabity: Nagaya near Kanazawa, Muddy sand of the

(1) Daryn, Proc. U. S. Nat. Mus. 66, (1925), Art. 17, p. 31, pl. 19, fig. 2.

(2) Danr, U. 8. Geol. Surv. Prof. Paper 59, pp. 18, 104, pl. 14, figs. 9-9a,
(1909).

(3) Sowmrsy, Proc. Malac. Soc. London, 6, p. 176, text fig. on p. 177, (1904).
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Omma series.

Original Arca satowi Dusker™ is an allied species to this
subspecies. But the former species has a shell with angulated
antero-ventral margin. The most convex part of the ventral
margin of the former is situated in the middle of the shell
length, while that of the latter is at the posterior third of it.
Area satowi castellata Yoxovama® from the Pliocene of Dainiti
has a more oblique shell with narrower hinge area.

Astarte borealis (SCHUMACHER)

1817 Tridonta borealis ScHUMACHER, Iiss. Nouv. Syst. Hab. Vers Test., p. 47, pl,
17, fig. 1.

1881 Astarte borealis, B. A. Syta, Journ. Conch., 3, pp. 216-220.

1922 Astarte borealis (Cmemyirz), M. Yoxroyvama, Jour. Coll. Sci. Tokyo, Imp. Univ,

4, 1, pl. 10, fig. 11a,b.
1926 Astarte borealis Yorovama, Jour. Fac. Sci. Imp. Univ. Tokyo, sect. 2, 1, 8,
p. 298, pl. 37, fig. 2, 3.
Geol. range: Miocene (Alaska)—Pliocene (Sawane bed in TIs,
Sado, Omma series in Isikawa pref.)—Recent (Northern Japan,
Polar and Bering scas, Alaska).

Astarte hakodatensis YOKOYAMA
1920 Astarte halkodatensis Yorovama, Jour. Coll. Sci. Tokyo Imp. Univ., 39, 6, p.
140, pl. 11, fig. 5, 6.
1935 Astarte hakodatensis Orura, Bull. Earthq. Res. Inst. Tokyo Imp. Univ., 13,
4, p. 889, pl. 56, fig. 148, 149, 150.
Yorovama reported living specimens of this species from
Hakodate.
Type locality: Pliocene sand of the Kosiba bed near Yoko-
hama.
Dimension of species:

length height thickness
Holotype in Geol. Inst. T.1.U. 2mm 11 mm 3.5 mm
Paratype in Geol. Inst. T.1. U. 10 mm 9.5 mm 3mm
Sp. from Manganzi (rg. no. 3101) 9.5 mm 9.0 mm 2.7mm

Gleol. range: Pliocene (Kosiba bed, Omma series, Sawane

(1) DunNkER, Index Molluscorum Maris Japonici (1882), pp. 233-4, pl. 9, figs.
1-3.

(2) Yorovams, Jour. Coll. Sci. Tokyo, Imp. Univ, 45, 2 (1923), pp. 17-18, pl.
2, figs. 10-13.
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731 Pliocene Mollusca from Manganzi in Kotomo-mura, Akita Pref., Japan.

bed, Anden shell bed. Manganzi of the Yuri series.)—Pleistocene
(Upper Musashino formition)—Recent (Hakodate).

Mercenaria yokoyamai (MAKIYAMA) (fig. 6 a,b)

1923 Venus (Mercenaria) stimpsoni YoRoyama, Jap. Jour. Geol. Geogr;, 2, p. 6, pl.
1, fig. 5 (not of Gould 1861). :

1926 Venus (Mercenaria) stimpsoni Yoroyama, Jour. Fac. Sci. Imp. Univ. Tokyo,
sec. 2, 1, 9, p. 381, 379.

1927 Venus yolkoyamai Mariyama, Mem. Coll. Sci. Kydoto Imp. Univ. ser. B, 3, 1,
pp. 47-46, pl. 2, fig. 8.

e
In its sculpture, this 5
species is closely allied sl Jofeyamai : . -
to  Mercenaria  stimpsoni °
(Gourp)®, but the former H % °
has a longer shell. The L o i
differences between these 5020 stimpsoni
two species will be clearly w .
. . 60
seen in the following table 7%
. & ey .0
and graph 1, showing the & & Q\‘ q\\
: : QEE QE \ocf’
dimension of the detached MY & ég‘?
; ; & S RSN & ,3,0’
7 s. > y are - o &
\.alves The units are mil PP o @ Q\'&‘ &
limeters. Graph I.
M. stimpsoni (GouLD) 86.0 mm 66.0 mm 0.77 (living Aomori pref.)
4 86.5 7 68.0 7 0.79 4
v 90.5 7 710 7 0.79 v
% -91.0 7 720 7 0.79 v
v 104.0 7 82.0 7 0.79 K4
4 55.0 7 44.0 7 0.80 (Pleistocene, Semata)
4 91.0 7 730 7 0.80 4
4 93.0 7 720 7 0.77 4
7 95.0 7 780 # 0.77 ”
M. yokoyamai Makiyama 73.0 7 60.5 7 083  (Pliocene of Anden)
4 69.0 » 56.5 7 0.82 7
4 74.5 7 63.5 7 0.85 4
” 775 7 65.0 7 0.84 7
y 56.0 7~ 470 7 0.84 (Pliocene of Kakegawa)
7 63.0 7 53.0 7 0.84 4
7 56.0 7 485 7 0.87 (Pliccene of Manganzi)
4 40.0 7 340 7 0.85 (Miocene of Kimati)

Holotype: No. 220 in Kydto Imp. Univ.

(1) Gourp, Otia Conch, p. 169 (1882).
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Type locality: Hoénohasi, Pliocene of Kakegawa, Siduoka
pref.

Geol. range: Miocene-Pliocene. Fig. 6 shows the specimens
from Manganzi.

Pandora (Kennerlia) pulchella YOKOYAMA (fig. 10)

1926 Pandora pulchella Yoroyama, Jour. Fac. Sci. Imp. Univ. Tokyo, sec. 2, 1,
pt. 9, p. 387, pl. 45, fig. 4.
"1933 Calopodium pulchellum ONoyama, Chikyd, 19, 4, p. 266.

Type locality: Anden shell bed (Pliocene).
Dimensions of species:

Length Height
Sp. fr. Anden (rg no. 2210 E.R.1.) 28 mm 17 mm
Sp. fr. Manganzi (rg. no. 3099 E.R.1) 33 mm 16 mm

Geol. range: Pliocene (Omma series, Takanosu series, and
Yuri series).

This species is closely allied to Pandora bicarinate CARPENTER
var..’ (fig. 7a,b) anl Pandora wardiana A. Apams, but the
postero-dorsal margin of Yorovama’s species is straight or slightly
concave while the latter two have convex dorsal margin.

The specimen from Manganzi is an imperfect right valve, but
closely agrees with the description of Yoxovama and holotype
and topotypes.

Tachyrhynchus venustellus (YOKOYAMA)

1927 Bittium venustellns (Yoroyama), Jour. Fae. Sci. Imp. Univ. Tokyo, sec. 2, 2,
4, p. 175, pl. 47, fig 7
1938 Tachyrhynchus venusiolius ONoyama, Chiky(, 19, 4, p. 270.
1985 Tachyrhynchus venustellus Orura, Bull. Earthq. Res. Inst., 13, 4, p. 855.
The specimen from Manganzi lacks the apertural part, but
its dimensions and its characteristic four spiral cords closely agree
with those of the type specimen.
This species wax formerly believed to be Bittium, but it has

(1) CARPENTER, Brit. Assn. Adv. Sci, Rep. for 1863, p. 638; According to
DALy, Pandora bicarinatn CARPENTER is a synonym of landora bilirata CONRAD
(Proc. Acad. Nat. Sci. Philadelphia, 7, p. 267, 1855). Pandora bilirata CONRAD
has a more elongated lower shell than the Japanese specimen. Present writer
considers that the Japanese Pandora bicarinata may be another distinet species,
which is shown in fig. 7 a, b.
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783  Pliocene Mollusca from Manganzi in Kotomo-mura, Akita Pref., Japan.

smooth spiral cords and no varix. The columellar end of this
species is not canaliculated as in Bittium.
Type locality: Omma series near Kanazawa (Pliocene).
Geol. range: Pliocene (Omma series of Isikawa and Toyama
perfecture; Yuri series of Akita prefecture).

Bittium yokoyamai OTUKA n. n, (fig. 12)

1926 Bittium binodulosum Yokovama, Jour. Fac. Sci. Imp. Univ. Tokyo, sec. 2, 1.
p. 270, pl."32, fig. 15 (not of Yoxrovama, 1920). .
Shell high turreted, apieal angle 18; lower half of shell surface of

early whorls seculptured with two nodular prominent cords forming a

periphery. Nodules situated at intersection of axial ribs and spiral cords.

Upper half of early whorl sloped, sculptured with few spiral striae.

Lower surface of later whorl sculptured with two or three weak spiral

cords. Interspaces between these cords very narrow. On succeeding

suture is a prominent smooth spiral cord; base slightly concave or flat,
sculptured with five to six spiral cords; columellar end slightly canali-
culated ; later few whorls slightly varicosed ; number of axial ribs 11 to

13 in earlier whorls, 18 to 19 in later whorls.

Holotype: Reg. No. 3100 in Earthq. Res. Inst. established as
an incomplete specimen from Manganzi whose apical and apertural
parts are slightly broken.

Dimension of holotype:

Number of whorl height largest diameter  apical angle
11 12.2 mm 3.5mm 18

Yorovama united this species with Bittium binodulosum
Yorovama® from the Pliocene near Yokohama, but this species
has a larger shell with smaller apical angles than the latter.

Bittium binodulosum from the Omma series may be another
distinet species.

Bittium binodulosum from the Upper Pliocene of the Sawane
shell sand of Is. Sado agrees with this species.

Tritonalia (Ocinebrellus) adunca SOWERBY subsp.
(fig. 9a,b, 13a, b, 14, 15a, b)

1922 Ocinebra faleata Yorovama, Jour. Coll. Sci. Tokyo Imp. Univ, 44, 1, p. 65,
pl. 3, fig. 4 (not of SowerBYy 1840).

(1) M. Yoxrovama; Jour. Coll. Sci. Tokyo Imp. Univ. 39, 6 (1920), p. 68, pl
4, fig. 8.
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Shell moderate, fusiform; whorls about eight, nueclear wlorl two
smooth, remainder sngulated, almost horizontally and flatly truncated
above, and slightly convex below angle; varicose; varices variable, from
six to seven on body whorl, about eight on penultimate, eleven on pre-
ceding whorl of penultimate; in general, varices prominent near aperture,
extended laminately showing prominent spinosity at angle.

‘Whole surface covered with spiral ribs. Narrow interspaces between
these ribs excavated with fine longitudinal laminae. Number of spiral
ribs about ten to eight on surface below angle of penultimate, three to
four on surface above angle of penultimate. Suture slightly contracted.
On body whorl four prominent and about thirty two spiral ribs. Aperture
subelliptical, lip prominent, smooth within ; outer lip with about fourteen
weak horizontal furrows internally, which become obsolete inward; last
varix forming broad lateral expansion to lip; ecanal closed slightly
recurved backward.

Dimension of hypotype of fig. 13, 14, and 15.

Rg. mno. 3098 (from Manganzi) (Fig. 15) height 44.5mm ; largest
diameter 24 mm; height of apertural surface 30 mm; largest diameter of
aperture 15 mm; shortest diameter of aperture 9.6 mm; Rg. no. 986 (from
Semata, Pleistocene) (Fig. 13 a, b) height 43 mm; largest diameter 21.6
mm ; height of apertural surface 29 mm; largest diameter of aperture
14.7 mm; shortest diameter of aperture 9.2 mm.

Geol. range: Pliocene-Pleistocene-Recent ?

In its sculpture, this species is closely allied to Twitonalia
(Ocinebrellus) adunce (Sowerpy)™, but the former has a shell
with less (6 to 7) prominent varices than the latter specics, which
however may be only an individual characteristic.

Ocinebra falcate of Yoxovama from the upper Musashino
formation closely agrees with the specimen from Manganzi.
SowerrY’s Twitonalie falcata™ may be a synonym of Tritonalic
adunce SOWERBY. *+

Tritonalic barbarensis (Gasp)® is another form allied to
this subspecies, but 7. barbarensis (Gaes) has a higher shell than
the latter.

Antiplanes pereersa coniraric (YOKOYAMA) (fig. 11)

1926 Pleurotuma contraria Yoroyayma, Jour. Fac. Sci. Imp. Univ. Tokyo, sec. 2, 1,

(1) Sowersy, Con. Il
(2) Sowersy, Thes. Conch, 4, p. 44, pl. 394.
(3) Gass, Proc. Calif. Acad. Sci, 3, p. 183, (1865).
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735  Piiocene Mollusea from Manganzi in Kotomo-mura, Akita, Pref., Japan.

9, p. 383, pl. 44, fig. 24a,b.

1927 Pleurotoma contraria Yoxrovama, Jour. Fac. Sei. Imp. Univ., Tokyo, sec. 2,
2, 4, p. 166.

1935 Antiplanes Lamchatica Oruks, Bull. Earthg. Res. Inst. Tokyo Imp. Univ. 13,
4, p. 873

Antiplanes perversa contraria (Yorovama) is closely related
to A. kamchatica Darn and 4. perversa (Gass).

Antiplanes kamchatice Darn® has a lower shell than A.
eontraria, Yorovama, and A. perversa (Gapp) has a higher shell
than Yorkoyama’s specimen. Proportion of shell length and largest
diameter of these three species are as below. [List I]

Type locality: Manganzi, the Yuri series in Akita prefecture.
(Pliocene).

Geol. range: Pliocene (Omma series, Yuri scries, Takanosu
series).

All these species are ornamented with very fine striae which
are visible with a magnifying lens.

List I.

height (H) largest diam. (D) apical angle D/H

A. kamehatica DALL 51 mm 27 mm about 35° 0.53
A. perversa (G aBB) 38 mm 11mm about 30° 029
A, contraria (YoROYAMA)  27.4 mm 9.2 mm about 32° 0.34
4 27 mm 8.6 mm about 28° 0.32

4 30 mm 9.5 mm about 31° 0.32

4 26.4 mm 8.6 mm about 30° 0.33

7 27.2 mm S4mm about 30° 0.31

4 21.5 mn 6.7 mm about 30° 031

p S A Nl i OO S AT S G | A ST € 19)
K35 2 B

BE -1 X 2T HFge 2 B AL = FRIR ORI /N 2R B T=E o RAE A B2 25 L T
PRI 25 K, pEMIE: ArRIBIRAE. WEFC: MRBAERTR, A)IERSER 2L

HFOL DL, Anadara satowi ommaensis OTURA KU Bittivm yokoyam vi

¥
B3,

b
Orurs DFtIk2 D 3o

(1) DAvx, Proc. U.S. Nat. Mus., 56, 2288, pp. 33-34, pl. 10, fig. 1.
(2) Gams, Proc. Calif. Acad. Sci,, 3, p. 183, (1865).
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Explanation of Plates 41 (13), 42 (14)

Nucula (Nucula) niponica SMITH, outside view.

Nucula (Nucula) niponica SMITH, inside view of left valve.
Nucula (Nucula) niponica SMITH, outside view, speeimen from
Manganzi.

Anadara satowi ommaensis OTUKA, posterior view.

Yoldia (Cnesterinm) keppeliana notabilis YOKOYAMA, left valve,
specimen from Manganzi.

Yoldia (Cuesterium) Leppeliana notabilis YOROYAMA, left valve,
specimen from IHaragama coast.

Mercenaria yokoyamai MAKIYAMA, specimen from Manganzi.
Pandora (Kennerlia) bicarinata sabsp., specimen from Sagami
bay.

Anadara  satowi ommaensis OTUKA, specimen from Omma
series at Nagaya nr. Kanazawa.

Tritonalia (Ocinebrellus) adunce Subsp., sp. from Semata
Pleistocene. .

Pandora (Kennerlia) pulchella YOKOYAMA, specimen from
Manganzi.

Antiplanes perversa contraria YOKOYAMA, topotype.

Bittium yokoyamai OTUKA, holotype.

Tritonalia (Ocinebrellus) adunca subsp. speeimen from Semata
Pleistoeene.

(apiecal veiw).

Tritonalia (Ocinebrellus) adunca subsp. specimen from Man-
ganzi.
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Article 1.

Article 2.

Article 3.

Article 4.

Article 5.

Article 6.

Article 7.

President

Constitution of the Palaeontological Society
of Japan.

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

The object of the Society is the promotion of palaeontology and re-
lated sciences.

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

Proceedings of the Society and articles for publication shall be publi-
shed through the Journal of the Geological Society of Japan. Separa-
tes and circulations will be sent to members of the Palaeontological
Society who are not members of the Geological Society of Japan.
The annual dues of this Society is two dollars for the foreign members
of the Society.

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

The President and Councillors shall be elected annually. The Pre-
sident and Councillors shall be elected from the Society body by vote

of its members. All elections shall be ballot.
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