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62. PHR B ZE O ML O#EESA K ORI T GE#H0
B ®  *

(B 18 45 2 B 12 HEkdy, 2 )1 12 H3ZH)

AR L o T8 F OB 1 B R Bk & 2 3k & LTl /T, 3R, K AT e
+ick ViTEAE DWESBERINTH S, /N, /IR b POr H A RS L H T~ &
a2 EREINTH D,

FR LB TR A E T M B R OE E & U TR, M JRRT S B iR IR
BR & UoJbid 283k o 1 2 Mkl oo 308 & S8 AR AR D T Ichif 2t L 72,

AHY o0 HUETRERE 13 A TEE LT H 2 B&FTICRAED lens ¥ RIBL, ZoRMAETOMA
RIEFIRED _Lic LREEDMREED Lic BE A 2 ZIF2 b DTH %,

BE 3 2 A0 13 FL it - IRt - il - o e - M S s 2 e 5 vk b MR @ L, Ho
I b I 2 X iR T H 5 o IEEA OFEN A 2 WIFEI1ER7E Z O3 /e 5 MUk Tl Z
DEAED S OFFIEL, Mk OBILCAILT L > &ES5,

AHEG AL R O A 2 A IRKGEom L (RS & )

1o AR R R 1)

Verbeelina verbeeli GEINTTZ Gromospira sp.
Neoschwagerina craticulifera (SCHWAGER) Tetrataxis sp.
N. nipponica OzaAwWA Teatularia sp
Schwagerina cfr. richthofeni (SCHWAGER) Climacammina sp.
S. sp. _ Mizzia velebitana SCHUBERT
Schubertella giraudi (DEPRAT) Gastropoda
PR R S AN S
Schwagerina japonica (GUMBEL) Neoschwagerina cfr. craticulifera SCHWAGER

3u B LR A A e 2B
A DOBRARIERE B IS 2 b D33 % n,

Sehwagerina cfr. nchthqfen-i (ScHwWAGER) Neoschwagerina? sp.
S. sp. Mizzia ? sp.
Bo I GEHRAERE AT 1 BLB 2
Neoschwagerina craticulifera (SCHwAGER) Schwagerina kraffti (SCHELLWIEN)
N. cfr. nipponica Oz:\WA S. cfr. incisa (SCHELLWIEN)
N. cfr. simplex Ozawa S. sp.
Schwagerina japonica (GUMBEL) Schubertella sp.
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Se I BRI IT A Az (1)

PN

N DR A BHIZE b B Y, HOBEF R RLHAORERCHEBLTHAWDTEIKET 2,

6. I EEAARETH KA
- Foraminifera
Fusulinella biconica HAYASARA
Staffella cir. molleri Ozawa
Bradyina sp.
Textularia sp.
Tetrataxis sp.
. # R WU
by, FeZHAT 25N S,
(A) ERAEACES L DI
Yabeina n. sp.
Neoschwagerina craticulifera (SCHWAGER)
Neoschwagerina margaritae DEPRAT
Neoschwagerine cfr. colaniae OzAWA
Verbeel:ina verbeeki (GrINITZ)
Pseudodolioling ozawai Y ase and HANzawA
Selhwagerina japonica (GUMBEL)
S. ambigua (DEPRAT)
S. subobsoleta var. okuboensis (OzAwWA)
S. n. sp. «
Schubertelle ibulkiensis n. sp.
S. simplex LANGE
(B) TEVAZET L b I
Neoschwagerina nipponica OzAWA
N. craticulifera (SCHWAGER)
Doliolina ovalis DEPRAT
Schwagering raffti (SCHELLWIEN)
S. muliiseptata (SCHELLWIEN)?
S. tschernyschewi (SCHELLWIEN)
S. granum-avenae (ROEMER)?
Schubertella giraudi (DEPRAT)

S. simplex LANGE

8. ERERIR HFEPAR A R AR A
Neoschwagerina nipponica OzAWA
N. cfr. simplex OzawA
N. craticulifera SCEWAGER
Schwagerina vulgaris var. fusitormis
(SCHELLWIEN)
S. erucaria (SCHWAGER)

S. kraffti (SCHELLWIEN)

Coral

Nagatophyllum cfr. satoi Ozawa
Chaetetes sp.

Prismatophylluim? sp.

Bryozoa

Gastropoda

Fusulinella n. sp.
Codonofusiella paradozica DUuSBAR and SKINNER
Endothyra sp.

Tetratazxis sp.
Climacammina sp.
Cribrogenerina sp.
Textularia sp.

Glomospira sp.

Spirillina sp.

Mizzia velevitana SCHUBERT
Coral

Gastropoda

Schubertella omiensis n. sp.
Staffella sp.

Climacammina Sp.
Tetrataxis sp.

Glomospira sp.

Endothyra sp.

Yatzengia sp.

Mizzia velebitana SCHUBERT

Gastropoda

Schwagerina cfr. kozwi (DEPRAT)
S. cfr. complicata (SCHELLWIEN)
S. multiseptate (SCHELLWIEN)
Triticites sp.

Schubertella girawdi (DEPRAT)
Bryozoa

Coral

6 —
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9. BEHURIR AR A S A

|

BRI PR I ML 7 255, For7n BARIEBRATIRE T H D7e,

Schwagerina (Pseudofusulina) sp.

10, EEFURSR B ABFAIENT 2 1]
Schwagering kraffti (SCHELLWIEN)

S. sp.

11, BEPURI ARSI REFA DT
Schwagerina (Pseudofusulina) n. sp. 3
S. kraffti (SCHELLWIEN)

S. japonica (GUMBEL) ?

12, BEPURIR E ABRAETT A (1)
Schwagerina kraffti (SCHELLWIEN)

S. japonica (GEMBEL)
S. n. sp. B

13, IR AR N AR AT S
Schwagerina (Pseudofusulina) n. sp. B8
Doliolina aliciae DEPRAT
Schubertella sp.

Staffella sp.

14, EEPURIR FI AR A 75 B
Schwagerine kraffii (SCHELLWIEN)

15, BEPAURIR R ERHE AR
Schwagerina n. sp. 3
Textularia sp.

16, L IR FE R A F AT A

Schwagerina vulgaris (SCHELLWIEN)

17' /lJ‘L‘HL%jﬁmPBEﬁ[]" EH/{J 113 _\,,& ="

Schwagerina vulgaris var. fusiformis (SCHELLWIEN)

18, EFURENE > JENT JLER A
Paraschwagerina oblonga (OzawA)
Schwagerina vulgaris (SCHELLWIEN)
S. anderssoni (SCHELLWIEN)

S. tsehernyschewi (SCHELLWIEN)

Schubertella sp.

Triticites sp.

Sehubertella simplex LANGE

Siaffella sp.

Sehubertella sp.

Bryozoa

Bigenerina sp.
Cribrogenering sp.
Endothyra sp.
Mizzia? sp.

Mizzia? sp.

S. sp.

Schwagerina valida (Ler)?
Schubertella? samegaiensis n. sp.

Pseudoschwagerina sp.

IRV weRa) %O?Tﬂ#f’t‘%%ﬁ L Ho%aAca 0¥ L7 33 5 & 61X, Loe. No. (6) CaT#t
KA FEFOERT 2HEEAEEC I X b Moscovian X ) FEh S EFEABIL, AHIELAL

Eilﬁ@ﬁ?*ﬁ%z"f bDOTH %,

Loe. No. (9)~Lo¢. No. (18) oLFIE(TIL D #sn Uralian 57325 DTH b, ;ﬁ%@'f’nﬁ
 ETEUR 8.0 2 MMETH 2435, Loe. No. (11) (KIFADH), K¢ Loe. No. (12) (K[l
X b & Schwagerina japonica (GUMBEL) ¥ FE3 5 ¥ DL C IR LM ¥R b0 TH B 5, X Loe.

— 87—
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Fossil Zones Important Fossils Locality
V. Zone of Neoschwagerina Yabeina n. sp., Neoschwagerina craticu- | il ¥
craticulifera & Schwagerina lifera, Verbeekina verbeeki, Pseudodolio- | &Ik AL

Japonica lina  ozawai, Schwagerina  japonica,
Sehwcagerina subobsoleta var. okuboensis,
Fusulinella n. sp. Codonofusiella pare-

doxica, ete.

. Zone of Neoschwagerina Neoschwagerina Doliolina

PRI T, FRIF ANk
RS, NIPLHEE

nipponica,
nipponica & Schwagerina
kraffii

ovalis, Schwagerina Lraffti, Schubertella

simplex, ete.

I. Zone of Paraschwagerina K&, KREARTS, 2811,
HARL, wEEE, &,

m.ﬂ!:m*-j' « —\vﬂ'___’n j(m,

Paraschwagerina — oblonga,  Doliolina

oblonga & Sehwagerina vulgaris| aliciae, Schwagerina vulgaris, S. kraffti,

S. n. sp. B ete.

4 AL
I. Zone of Fusulinella biconica Fusulinella biconica, Staffella cfr. molleri, | ¥+FARA

Bradyina sp.

No. (18) (HE» ) IXEADICSR D« Schwagerina ” horizon (4~H® Pseudoschwagerina and
Paraschwagerinag horizon) —TILEHT T %75 b @ &#E~BL, HAho Loeality %7 o dhfiflic A
2b0LBiENS,

RN A ACE T ERIRIA s I /R fli-l-> Nn Zone |[c#tkx % \ fauna ¥FH L, TEH ML
RTBHLDTHE H, M LT Loe. No. (8) CKiAKEEILD, Loe. No. (2) UNEHER), Loe. No.
(3) (%), Loe. No. (4) (L) BfiiLdZ LMREHETS 2, :

PR IS LRI A FAOE A g ofk E# % 7 b 0T, /NEED Ne, Nm Xtk Ng o
—HicEHILI, RURPH_BiL L BE~B N5, Loe. No. (1) (ERMHAILD Bk & FEHET -
D5,

U EEG AR SR A AOR 1 1 4 EARTEASER D BN D, FAATEOI A B4R K OEEHY
FRNE EEOMLTH S,

# M

1. GRHEILHE & ¥

AHBEL & d b FHE T B BRARICHE B SRRE I O MU R O B iR AR Ic X ViR a A, A
B3 % lfe % Artinskian~Saxonian TH S 5 & SN ThH B, FHIERDS { Paraschwagerina
oblonga (0zAawa) e Mizzia velebitana ScHUBERT OpEflic 3L b & #HZE& N3, Para-
schwagerina oblonga X/ X b FkFEZED Sumatrina subzone O FEITHD TER E N7
LDOTH B, AHBEEL I e R TIEL Schwagerina vulgaris (SCHELLWIEN), Pseudoschwagering
sp. A=l R B ¥ LLCHTEEsRD ¢ Schwagerina” horizon #fUET2LDLEEIETTHD
3o AEBAEE LT B L TR oz Neoschwagerina fauna %3R4 5 HasHZK A v, Bl
B X ) BRI L L TR OR i RS L BN b OTHE I, '

BB LA O (A B BIA B OUE FHLTT D AFE R AR O/ NS EZEDO b D LHILS

Ty B
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N2bOTHEI,

2 BHRULLBKEZE L D#IL

ARHIR A A A L3R B I H> Fusulinella bocki zone, FkiFzzm Cp ¥k LTAo-DMHIEE
7l B2 WL BIE © Schwagering vulgaris zone, FkFEZE D Cs K #HILE NI THL I, & 3
AT BIH D Neoschwagerina craticulifera and Schwagering ambigua zone O FHic, FAFHFZED
CPg B P1 o—#ic, FHIKD Nn zone KX Ne zone O—Ffic zh £ LS, & 4 X
BAH D> Neoschwagerina craticulifera and Schwagerina ambigua zone @ 38, Neoschwagerina
margaritae zone KX Yabeina globosa zone O —Hhic, AFKE= o P © i, Py KWK Ps ©
—¥ic, KD Ne o E#, Nm, K ¥ Ng O—fFEETHbDOTHHE I,

Preliminary Report on the Fauna of Fusulina Limestone

from Mt. Ibuki and its Adjacent Areas
(Résumé)
By
Takeo SExI

1. There are many large and small fusulinid-bearing limestone lenses in the Titibu System of
this region. The fossil localities and important fossils are enumerated.
2. The geological ages of the limestone lenses are found to range from the Moscovian to the
Middle Permian, on the evidence of the Fusulinids contained in them.
3. Four fossil zones are distinguished.
(V) Zone of Neoschwagerina craticulifera (ScAwAGER) and Schwagerina japonica (GUMBEL)
() Zone of Neoschwagerina nipponica (Ozawa) and Schwagering kraffti (SCHELLWIEN)
(XI) Zone of Paraschwagering oblonga (Ozawa) and Schwagerina vulgaris (SCHELLWIEN)
(I) Zone of Fusulinella biconica (HAYASAKA)

4. These fossil zones are correlated with those of Nagato, Akasaka, the Kwanto and Suzuka
Mountainlands. 3




63. HAZEMLA B ICH T

B B OB sk

(BFn 18 45 2 12 Hikdk, 2 B 12 HaRm)

& H

F5 R LRI SO RIRIC U & LT o 3 LIRS £ CBE LR S T 245, Wic AA
B TRMMOMABIC LABTH 2 LEZHllRA 2 LHITH L 5, WARICEZES NA1EE
BLEOE L UTHFEOTEA (XRBE) CNETH 0TS b3 B0 L BRI fflLk
OB T b ZASEI T B4 AR L OBILPR I FH SR AR E BT 2 EEATA DA
Vo SERRHULATRHUE B A EH S O MBI R L, AR UIE S L 2H0E
WA 2 50 Y 7 DT, B HONIH A 5 kY LLTICET OELEY LTEE B, Sk s
AL 7B oy 2 BRI ALIC B LS A W O RE D e B R WITH B
AT B ICH ) WA 2 2O % & Yo7 R AL R R L 25,

=3 7

10 FXHBEFERCEADE JIFAREE (55 1 [ a R 0% 2 [@ a)

BRI LA O WA IR WA ORI T, F IR TFEEAL ORI TS % (Reg. No. 36729),
BAGRE FLIEFHE O, KLY S5RTICH 2 LEFPCTRLINEETS Y, 2HKONA
MLIIET2IOTHBH DY

Palaeolozodon namadicus yabei (MATSUMOTO)
Sus nipponicus nipponicus MATSUMOTO
Cervus (Sitka) ezoensis HEUDE

Canis sp.”

A £ 2 L, MHEOREWERO THE KT 5 IRRICE LI RSB ERH AW T
2 BOLEFE X EH, oPCBENA Y RET 50T 2, BAROUAMABIIRISEL Y
BnE Stegodon DXL 7R X ) £ S < pUHHEZ RT TH 5 5 & Bk, HoRMt
1T/ B RS A A i L3 iR OB 2s INBLL TR 2O TH 225, b A 2R s b
BEDZEIR & FAT % fn TG R FE OB L TE2 01k ) HEEAHHTH %,

BEIVEFIL B GL R L, F—3E nomadicus SEEHORIIEE LIREFHLT 5, BB SR
THRILSNTE DS, HEHORPEBAEL, R EEX v#T GY 2 B o) HEoRREMELES
DHTDHDH, B2 22 7 23 E-E2 31 ¥ET, RREZIFEHIC b 0L HO% B L, Kigy
BEIZIELH LZ5H L VEFRICEL 25 LV, MROESI X, MK 12 kA4t mikdic
9 FEeTH %, [T protocone |ZFFTERE LTIEEKRTD ALAETO AL, FifE caballus @

1) BERIMES : ALAARFEM E LTo HARNS. FHEY 45 7 48, 45 6 5, 1987, pp. 215-216.
2) Muarsumoro, H.: On Some Fossil Mammals from Tsukinoki, Ugo. Sci. Rep. T6hoku Imp.
Univ., Sendai, Ser. II (Geol.), Vol. III, No. 1, 1915, pp. 39-48.
3) FHE Bh: ARMRERROMEHE Y~ 4 ENHR. HAK, 4 5 &, 4 4 4% 1936, p. 14
— 40 — :
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JELE LV A EE B Equus przewalskii Pouiakorr ? O RO TES . BEIFHEE
E IR T B 5o BFal caballus <> B. hemionus OFREECT K h FLL TR S, T TR O RTHERED
% parastyle, paraefossette, protoconule |XfiH LT
S & S0 WS, HUE I FREEDSTE ST D % o Bquus
leptostylus Marsumoro? = . sanmeniensis TEIL-
HARD & PiveTEAU? OILIC b BT AWML TH 5, X

e % 2 W

a. DFquus sp. 208 AR IR AR EE it nps
a. Lquus . AL 5T

Lo 2 B SRuis up. QRIIRP RN

b. Equus caballus L. A7 1455 4 /A

Tquus sp. TS 3 R EBHIIR A
b. Fquus sp. FZ#H 3 KA DT ISE & H5 o BRI o L)

BB RE

3. M 4. LM
BB OREEEE AR L b BT 2, AR X B &, PRGOS K 2R
&Y, E. plicidens, K. siissenbornensis ZEfEg e Tl moRMA 3 bo &, E. cf. stenonis
Coccur,? H. leptostylus SEFRBEMHIC THUT/AVLE 2 b D LICs b5 L DOHTDH 5 AR
KX RO TS FEBEOIRTESE ¥ B IC AL D & leptostylus, sanmeniensis S FIEEMANE &
By, B proewalskic & b FLY., WL hemionus YL Celtic Pony oofnd /NUoE (HEE
Equus [ THiRE caballus EFWC7\E>) TH DM SENE N, BT, BOLIFURTE P - fift- I 5
TR rRTIERE LTE Y, L 2o iR E & DI c o Rtp i & 5 m & 13
RO HEEAROEHES BT B ) AT REICTEWDOT, 3iciE R Equus sp. & LTEEFEV,
%2 [ b EBoBBOL B 4 /N I]'_"'f@]'r'ﬁﬂwci‘liv\%%\@@%ﬁﬁf%_ti b 172 [ T LLB I FR
Tir{ (Reg. No. 59746).

1) Marsumoro, H.: On Some Fossil Mammals from Ho-nan, China. Sci. Rep. Toéhoku Imp.
Univ., Sendai, Ser. II (Geol.), Vol. III, No. 1, 1915, pp. 29-30.

2) TerLHARD de CHARDIN & PrvETEAU, J.: Les Mammifére Fossiles de Nihowan (Chine). Annales
de Paléont., Bd. XIX, 1930, pp. 33-41.

3) BourLk, M.: Observations sur Quelques Equidés Fossiles. Bull. Soc. Geol. France, III Ser.,
27 Tom., 1899, p. 536.
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2 IR LEFEBINIMEEE (% 1 [E b)

BARRZETH 3 KA THIBRORECH A 5 (Reg. No. 59739). RFE X ZIh, BEHE
BrBbeLd, BIHEMLKELXZITRY, —HMclifERoMET 30 s kiR
5 BT bi7e b oh bsa v, ME-RIEIEINIC SEREAT HBCE A, RLTHAELTHE
EL WS, FEF]w — <fEE Monte Sacro o dhifiiltfittEERE (Reg. No. 38904) |dAEiAL),
K2 L WMER 2T 20T, MMERLUNEOA L ) THEMARCIEFLEEL = 25 ) l#ET
HH0 b, AL LERARLE LTHE LEWw, BIAREEARL I 2 NP, £251 30 ke-iEk 12
R &) 43 ¥ET, K2R B0/ & ML 5 A v, BTFl caballus 1T FEE 5 b0
THbH,:

i %

RO & BABEE IS & ORI AT EIE DA+ 5 BRI 2520

RicAFHAB L, BROMABCTHANT—F L TEZFEV,

Equus BIXEEF oM ic B L, Eillo Liesgitic ik B. stenonis Coccrr (Foffiefit)e
E. siissenbornensis WUsT (F5) &3 b, L EF Siwalik #£ X b 1L E sivalensis Fanc. and CAaur.
(Siwalik Hills » Rupar « Lehri« Pabbi Hills &)«E. namadicus FALc. and Cavr. (Hoshiarpurs
Kangra 25) S AMOEAHEBLLTES 2 LI TRERO=[RED BIRITE Reddish ClaysJd
0 JEsE i E. sanmeniensis TEILHARD and PIVETEAU 23EH4L 5 048 Equus & L TORKFIOEEET
H 5D 2% sivalensis R namadicus K OFKINIC stenonis [T~ THIRT % E. robustus POMEL
SERMIBFHL, kKD E. pacificus Leny, E. occidentalis Luiny, . giganteus GIDLEY &
I hBMRD b, b RN X ) HrdbMNIcHEA Lz Equus |% sanmeniensis (T3Thx2 73 & A
BFLYD, HPICRT S sanmeniensis DIRTOIEIZTL Y Hipparion T3 b, Hipparion Red
Clay |c|x H. richthofeni XoKEN @ 4 10 FELL EAS4nbNTRE DD JRiTE L b1k Hipparion
ORI 7 % H. (Proboscidipparion) sinense (SERVE) J3ES(F L TR 240 SN 293, T
Reddish Clay A-B-C £ %38 U T (h¥pifigi hE TR 452 201k B. sanmeniensis T
%o PR IR sanmeniensis TR EIE L, Ordos o Sjara-Osso-Gol Sands jc|E H. ef
przewalskii Pouiaxkorr & F. hemionus Paunas (5o Chigtai 3 Dazigetai, Tatar o
Koolan) #3401 54,2 v v v Ffidiifio Sungari Sands 1T ¥ [{E preewalskic JEFRAD 523
% {EET 5. ZpaNsky LI |c5E!; Hallong-Osso, Tomenlo i ti7{k44 Hsi-Leang-Shang I b

1) Equus adamaticus SCHLOTH., 1820 & 7 < r|cEnnTH 2, L. caballus L. @ Synohym LT3 A
bDH3,

2) FALcoNER, H. and Cavrney, P.: Fauna Antiqua Sivalensis, pt. 9, 1849.

3) TemwmEARD de CHARDIN and PiveETEAU, J.: op. cit.

Zpaxsky, O.: Equus and andere Perissodactyla. Pal. Sinica, Ser. C, Vol. VI, Fasc. 5, 1935,
pp. 21-45. .

4) SErvE, I.: Die Hipparionen Nord-Chinas. Pal. Sinica, Ser. G, Vol. IV, Fasec. 2, 1927.

5) Bourrk, M. and TeEmLaArp de CmArpiN: Paléontologie. in Boure, M., Breum,, H., Licext, E,
and TeirARD de CmaArpIN, Le Paléolithique de la Chine. Arch. Inst. Paléont. Humaine, Mem 4,
1928.

6) fEACHEBE-IREI: W A M 1 REN Y L e, 45 1 RIGSEIEMATIE W,
% 2 ¥,.45 1 #&, 1933, pp. 71-81.

Bt e A Bk Ordos & Ak preewalskii & hemionus OFIFEASH 2 5 L,
Y e
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FEOE ¥4 L T/E2D AEE: Teinmarp de CHARDIN (T L 5 & sanmeniensis & /3K 7A <,
AIFAHTHEWE TR IV KT AIETH Y, sanmeniensis (<fCOT hHETHELIRGER 2 TS
b, 1879 4E5Eh Kobdo i CiHofEBur e, BEBLLTHALADRIDTH %,
ANTONTUS & preewalskii A% ED Prototype » 1 Tdh 5 & L, Pocock 3} A B ek
R2EEEo Tarpan 2552 I bz s LTHES, HichgEo Kathiawar Pony & przewalskit
EBoOTIREINTEDS, 2k B namadicus o MR L D5 TH B 5, Bicfl, #F EE
WA ORI C T * ¥ A LADIE preewalskii & hemionus TH 5, MHADK - L h AL
E. leptostylus MATSUMOTO ¥ R U M7z, BBEAAGZE L4E 4 /E L HTH ST, Tt
przewalskii L ABEE INTED, KIFE S Edic 29 $£& &4, Zpansky oFP k&,
SALENSKY g (1902 4E) o preewalskii B0 4 /NHEIRE L e 30 ¥ b, Boule X
* TEILHARD 31 (1928 4E) o hemionus %5 4 /NFEEIZR E 30 FEeE 28 FEd 5 DT, lepto-
stylus DR S EIESE & kER <, LI P TERM O & KEA DT, &b lepto-
stylus & preewalskis BIcBT 2 cIEF2 L b E¥ET 2, il TeinEARD de CHARDIN & YOUNG
RITRAR RIS OB R % B TE Ly % < oMK L J6iC Bquus caballus L. % # L, AR
D leptostylus b FEYEEEIR T O —ETH % & ORHEDO FIT caballus [T AMLTIE A2 (0 UL
Bt oRLE L LTD leptostylus 7 5 LTRIEEFITH 5 L EZDOTED,
2T E. (Equus) caballus L. |& Polyphyletic AHETH bV, L ORFLICH7IVTE 55,
Lixnarvs oFill L7 Hilio %6 Highland Pony % Shire Horse X b IS 341, MARE B
AT % Prototype @ 1 %2 E. robustus POMEL I ) 3hilebDTH B, O THECRG
BB A B LT—#ic E. caballus fossilis CUVIER 7% BA4HEXIE330%, Rbck
DOTREMETH 53 L, £ & bRMAFERIC & DTN LEEWED b 4, caballus (Ul
JER B TH 25 AT caballus 1 &b fossilis LIETINE BF Do,
leptostylus & ALZBIAZBBOBAICEA LT DO bILOERED AIBICITENWTS b 5, I preewal-
skii JEOTFRAINGE T EHtc s b L SNBSS AT, IEORMLMBICHMTHTHE S,
Mol 1 #iv T DARWIN FROMEF 2RO TRED,
With respect to ho-ses, from reasons which I cannot here give, I am with much doubt inclined to
believe, in opposition to several authors, that all the races have descended from one wild stock.
W B EMREIROIERT TD S 5, preewalskii Moo BHERREE LITFE oG 6 PURIKE 7 45 TH 2 55,
DarwIN ERiIFEMEE ke brhokTH b 5 LBEN D, FHOMELEICH LTl R LTEs 2
gikiE AxtoNtus, Pocoor IHEUEV HPEFATH HICH L TR0 Y OFERAE Y 3220
Fquus (Fquus) caballus fossilis Cuvier
E. (I2.) caballus leptostylus MATSUMOTO
E. (E) caballus przewalskii POLIAROFF
E. (I1.) przewalskii POLIAROFF
Hipparion (AR ICEE L U, B CBINGEA L & o BHR TH ok ko Valentine beds (Mio-
Pliocene) 1<#i% T Hipparion gratum Ledy 233 L, 21k Merchippus L Vb L b ot ShTE3, B
HURERBEIC I B3 Pontian w—#fic Hipparion #3457 % %%, Pikermi«Samos« N. China 4 Pontian /34

1) Zpawsky, O.: op. cit,, p. 48.

2) Zpaxsky, O.: op. cit., p. 50.

3) TemweARD de CHARDIN, P. & Young, C.C.: On the Mammalian Remains from the Archaeolo
gical Site of Anyang. Pal. Sinica, Ser. C, Vol. XII, Fasc. 1, 1936, p. 19.
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Oriental authors American authors
(PILGRIM, TEILIIARD,) Siwalik Series (M.-\TTHEW, OSBOP.N,)
STIRTON GmLEY, COLBERT
Pleistocene Boulder Conglomerate
Up. Pinjor Zone Pleistocene
Pliocene Tatrot Zone
Dhok Pathan Zone
Mid. Pl
Nagri Zone Horene
Miocene Chinji Zone
Low.
Kamlial Zone Miocene

H T o BRI R EETE & LEEv, FIEE Siwalik Series 12id Dhok Pathan Zone 124t d £ <, 5
Bsmohnzd, A%2 Pontian t323H % 3fiH»—TH3, CoLBERT Itk 3¢, ¥§, Chinji Zone kv 3
Hipparion theobaldi (LYDERKER) #37E3 2 o0 Hipparion JEEER G HRA A E . Marrrew-OSBORN
—IROMBI T 2 T Y, BN A Hipparion 4 fHZ Valentine beds &AMz X VHLE b o THh
T bt RIEEDRFEHRTH 2, #oT Lower Siwalik @ Chinji Zone (Z7# Pontian Th 3 L =52
TH Do BMACHMBEOEK ZH A2 P/ ~Fv7 nBRICEKERET2 280w, S HRA® Siwalik Series
DOFFCICH T 2 R EESI 2 LRSS 3, fikic Hipparion gratum 33itiidg o Hipparion ol
ChnIEE binod, HHTERTRE T 2T 2, Sivalik OB 2ERS 2384 Plierint oFF
RS B TH 3, Bl oR—BoboKEa 2B 2 BHT 20, —HAFTLS Y, BeBkicr
R B 2025, ZICHBS 2 W8, FRIC L VI LOP I 2o AR RAME TR RS b D 3,0
4E 3 BB o NCEE v TEFEBIE 2 583 © TH 3, Hipparion theobaldi = % Hipparion DT % @
79 &3 3 Piernr o\, id#So Hipparion (& Unknown Merchippus (Valentine beds o3 o &
B 2 o) L VhiE#T 3o bA : 32 Temaarp de CHarDIy @ Rf#IC# L CoLBERT DA W X V &
BT B HHTEIR Ak, Lower Siwaliks=Uppermost Vindovonian, Middle Siwaliks=Pontian, Upper
Siwaliks=Astian or Uppermost Pliocene &3 2 Teinmarp de CHARDIN OFTREFRH TS5 5,
Siwalik Series ik HAOWELII AT & MFREC, M koo 5 b 803 2 ik & B, Sl 2t~ Tift v
%o

AIOWAIEZIERCETD 5, I L b Anchitherium hypohippoides MATSUMOTO %3
BB, FUBECEARIRZE BES 3 /NI & ETHS 4 /NEIRNICRE 2 v, ZpaNsKY (R [1ITHAIREE
2 Liu-Wan-Kou o Hipparion Red Clay ¥ b Anchitherium Fiftloo ks 204 % il L TF
B4, FAEE L VEICRITTH 50 RIFIRALL RAERA OffEHHE (7) LY Pliokippus (5 HD
FALRESER) 257z & Oiasd 2235, MECRY LT EH%D 2 HTdH 5.7 It RWT
b, AFBEMAL LTBA A, B ES) IFEI o2 RS & v 1k, FELdkic

1) Corperr, E.: Siwalik Mammals in the American Museum of Natural History. Trans. Amer.
Phil. Soc., N.S., Vol. XX VI, 1935.

9) Marsomoro, H.: Deseription of Some New Fossil Mammals from Kani District, Prov. of Mino,
with Revision of Some Asiatic Rhinocerotids. Sci. Rep. T6hoku Imp. Univ., Sendai, Ser. IT (Geol.)
Vol. V, No. 3, 1921, pp. 77-78.

ZDANsSKY, O.:. op. cit., pp. 17-20.
8) fEsEEE: WHFLE, SR, MR R U A, 1934, p. 58.
LT A
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il X b E. caballus fossilis Cuvier OZF L5 1 RO 2 KEMBSRE SN TES e
Z 5 & BL-B2FETRIMOE & S, BHREIS AR LB S A v SNk, Wic preewalskii
LW RTHHH, B sanmeniensis 25 L BIRD DICIEE 20 L BiEMND, fibkllitic ks e,
LS E.caballus fossilis COVIER & & 413 b DAL K EIREIH L VML BN TES, Ko
RN EARBTH 5 6

BN LB BT S 2 SAFIHHE OB IR S A, KD caballus [T AN BILD DIHITIE
D b D BIET 5o ZEEAS sanmeniensis [TIL\WDs przewalskis X2 hemionus (TIE\N DI, A7
WLEWHTSH %, TS0~ &y ROBIRELAINHCBT 2HERTTHEL 5,
EEC B OB & b b7z, :

AFOMEREMREC BIBEIE S 5 4 BRI AV, HERMITLoREENLcLs L, B
IREIE M E A ks fbfic ik Sus nipponicus miyae Marsumoro 2 b, J51Eilis+
PRSI T B E) 2 B FIR« "I A RIECE 25 C, BIRFEERE & b IEH A« 05 « 45 & 1
L, IR AR S AR & b I %, BEAEEHKARH /KT BT AR X b I« s - B 45 %
WLzl T, KoM X 25 & ARFE N ILN o Az tiiic R 22 B 1IE/ ) Tdh ok
HT®%,” K& TRIEHAMROEEE ¥ L C Likon = 5 d 845, FRBIL o I5a38]
Y LT & e HER LAS7As, SOk b sk 2 0 oMBICI A D T LR TE D, T bIRAZREC
DERR DGO AR CRWIR AR GBI LV BR2 2 VHR LA LRBO TR 21,
T D FE kT < $58 o FFER CRIP LB TN TR & THEEAH & & & 0452 34 & 1 H 37X
ERNCLBS] LROTEBND, RiTfy, BOME IR IR LR CHNCE L LTRE N
2HETH % 5. FERTRMAEBRMHHANHEA SO B OME 2 iEE0H=cH b (Reg. No. 59879). f
MEEIGIC & 2 & B U CEMICMHRENT DL L\ & OFTH 5235, RERESMOES U TF
BOTEITHE L THEL .

LS CoORFIBI/ LT H O &, PEBUFID namadicus Lo )5S . hemionus
T T/INETHORgEkD 280 & Bk, Sus nipponicus MATSuMOTO ASHEdbhiit: X b
FasEfCCE Y EE L7 <, PIARROE L AT LD TH S 3 v, hemionus Ohn{
TEAINED b DU preewalskii FID BASBBEMEIFC X VB L2 b DT b & & 3 hWfseotk
HWd HMETH %, ‘

B MR RN RER S v o v = Equus sp. (3%, EIEMIC X VX Y BA S AL oo T, B
et A GhIciE, oo b DoFELERICHT 2 L, HRREZSTHLAZ, WAV L METH 2 0 TE
IKiFE3 2,

1) Torunaga, S.: Mammalian Fossils found in Limestone Caves in Korea. Proc. Imp. Acad.,
Vol. 5, No. 3, 1929.
2) EAHEA: ARER oG LT, ABUESHEE, 45 40 4R, 45 4 58, 1925.
A
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On Some Japanese Fossil Equids
(Résumé)
By
Tokio SHIKAMA

Fossil equid remains are very rare in the Japanese Islands, probably owing to the particular
land condition that prevailed during the later Cenozoic, which is adverse to the life of equids and
on the contrary favourable to that of Proboscidea. In Middle Pleistocene, some Manchurian or
North Chinese elements evidently migrated into the land, as such remains are found in the Upper
Kuzuii beds of Totigi prefecture, the sand and gravel bed of the Inland sea, and the Tukinoki
asphalt bed of Akita prefecture. The last mentioned deposit, yielded the equine tooth now under
consideration; other mammalian remains previously described from the same deposit are Palaeo-
loxodon namadicus yabei (Marsuvmoro), Sus nipponicus nipponicus Marsumoro, Cervus (Sika) ezoensis
Heupg, and Canis sp. This occurrence, the writer thinks, indicate that some steppe animals might
have invaded into the Japanese Islands in association with the other Manchurian elements.

The very fragmental equine tooth from the asphalt bed, about 22 mm long, 23 mm wide and 31
mm high, probably belonged to a median-sized equid; it has a flat protocone as in Z. przewalskii
Porraxorr or F. caballus LiNNE, and relatively weak enamel plication, weaker than in F. sanmeniensis
Tervrarp and PrveETEAU or in FE. leptostylus Marsuvmoro. The fossil remain may represent a species
perhaps allied with E. hemionus or other small sized equids.

Another tooth, shown in Fig. 1 b is a left lower last molar, about 30 mm long, 12 mm wide and
43 mm high; it is quite similar to the corresponding one of . caballus. It was found lying on the
sandy shore near Hitati-mati, Ibaraki prefecture; it may be a fossil or subfossil, or even its being a
quite recent one is by no means excluded.

In connection of the respective antiquity and sequence of E. sanmeniensis, E. przewalskii and E.
caballus, it is questioned whether the equine tooth from Honan described under the name of E.
leptostylus Marsumoro is not referrable to . przewalskii, because the correspondent tooth of the latter
species differs not much from the former in dimensions and enamel plication. Which of the various
names—IZ. (E.) caballus fossilis COVIER, J. (B.) caballus leptostylus Marsumoro, J. (E.) caballus przewalskii
(Por1akorF) and E. (E.) przewalskii Pouiarorr - should properly be applied to the Anyan equid which
is sometimes regarded to be a domestic form, is a question difficult to answer.

At present wide divergence of opinion exists between the American and oriental authors as to
the geological age of the Hipparion bed of the Siwalik series; the present writer rather tends to
the view held by Prierim or TeiLaArD de CmArpIN, as the Americans seems to him to be too
arbitrary in regarding the New World as the native land of Hipparion. For intercontinental cor-
relation of fauna, the use of certain single group of animals instead of the whole fauna may prove
to be of considerable value, though sometimes quite dangerous.

Beside the two specimens cited above, there are some others which have previously been reported
by Dr. TorkuNAGA, namely several specimens of E. caballus from Keisei, Tydsen, and Kuroi village in
Hybgo prefecture; farther there are several remains from Neolithic sites reported by Dr. HASEBE,
especially of Kyfshi, which specially attracted his attention to the small size of them. Hence one
can at least safely express that some small sized hovses lived in Japan from the Middle Pleistocene
of the Neolithic age, contemporaneous with Sus nipponicus Marsumoro. The small size may be
interpreted cither as its specific character or as due to island life.

B



64. On the Japanese Species of Elphidium and
Its Allied Genera.

By
Kiyosi ASANO

(Contribution from the Institute of Geology and Palaecontology, Tohoku Imperial University,
Sendai, Japan : Read December 18th ; received December 20th, 1937.)

A study of the various collections of foraminifera now stored in the Institute
of Geology and Palaecontology, Sendai, Japan, has rendered the writer possible to
review the Japanese species of Elphidium and its allied genera, both fossil and
recent. :

Of many different species of Elpidium distinguished up to the present time
from the Japanese material, valid are the following eleven species, namely:

Elphidium crispum (LINNE). B. yabei n. sp.

E. subgranulosum n. sp. E. yezoense ASANO.

E. cf. fabum (FicETE and MoLL) E. kusiroense n. sp.

E. advenum (CUSHMAN) Elphidiella nagaot n. sp.

E. jenseni (CUSHMAN) Polystomellina discorbinoides Y ABE and
E. craticulatum (Ficaren and Mornn) HANZAWA.

Of the mentioned forms, 1) E. crispum, E. subgranulosum and . cf. fabum
are widely distributed in Japan, both recent and fossil, 2) E. advenum and E
jenseni occur commonly in the recent or Plio-Pleistocene material from the Pacific
side of Japan, but are very rare in those from the Japan Sea side, 3) E. craticula-
tum is only known from the Pacific side of Japan, both fossil and recent, 4) E.
yaber and Elphidiella nagaoi seem to be confined to the Pliocene of Setana,
Hokkaid6, and their living representatives are still unknown, 5) E. yezoense and
E. lusiroense are only known in the fossil material from Hokkaidd aud Karahuto,
and 6) Polystomellina discorbinoides is a characteristic Pliocene form of Etigo,
Japan.

Further, the species belonging to 1) and 5) find their closely related forms in
the Plio-Pleistocence of the West Coast of North America, and those belonging to
2) and 3) are now living in the Indo-Pacific region.

As to the distributions of species, these seems to exist, a very interesting re-
lationship between Elphidium and Cassidulina, as previously stated by the writer ;
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namely some of the extinct forms of Elphidium treated in this article show an
intimate co-existence with certain extinet forms of Cassidulina. Thus, Elphidium
yabei and Elphidiello nagaoi are found in association with Cassiduling yabed
Asaxo and Naramura and C. setanaensis Asaxo and Nagamura, and Polystomellina
discorbinoides associated with Cassidulina yabei, further, E. yezoense is found to
be always associated with Pecton takaheshii Yorovama, a characteristic Pliocene
mulluse of Japan.

The species dealt with in this article are derived from many geographically
isolated localities, which are enumerated below in order from north to south, as
follows:

I). Karahuto (a) Karagai, Tirie-gun. Coll. Y. Sasa.
(b) Rutaka-mati, Rutaka-gun. Coll. Y. INAI
(¢) Minami-Rokusenzawa, Toyohara-mati, Toyohara-gun. Coll. Y. TxArL
II). Hokkaidd (a) Zarigawa, Numata, Uryli-gun. Coll. S. ExDG.
(b) Kaigarasawa, Kuromatunai-mura, Suttu-gun. Coll. W. Flasmroro.
(¢) Nakanosawa, ditto. Coll. W. Hasimoro.
(d) Nakanokawa, Yubetu-mura, Suttu-gun. Coll. T. NAGA0 and Y. Sasa.
(e) Pirika-Eki, Tosibetu-mura, Setana-gun. Coll. T. NaGao and Y. Sasa.
(f) Hanaisi-Eki, ditto. Coll. T. NaGao and Y, SaAsa.
(g) Omagari, ditto. Coll. T. Nacao and Y. SAsa.
(h) Maruyama, ditto. Coll. T. NaGao and Y. SASA.
(i) Minami-Kanehara, ditto. Coll. T. NaGao and Y. Sasa.
(j) Harutori, near Kusiro City. Coll. Y. Sasa.
III). Aomori, (a) Utimanbegawa, Okunai-mura, Higasi-Tugairu-gun. Coll. K. Asavo.
Akita, (b) Taya, Iwamisannai-mura, Kawabe-gun. Coll. K. Asaxo.
Niigata, (¢) Sawane, Sado Island. Coll. Y. Ozawa.
Toyama (dj Kutta, Misima-gun. Coll. S. Haxzawa.
and (e) Natukawadani, Kitadyo-mura, Kariha-gun. Coll. S. ITaNzAwA.
Isikawa. (f) Simotaka-mati, Kariha-gun. Coll. S. Hanzawa.
(g) Tagawa, Konade-mura, Nisitonami-gun. Coll. M. NAKAMURA.
(h) Hoérakuzi, ditto. Coll. K. Asaxo.
(i) Anrakuzi, ditto. Coll. K. Asawo.
(j) Hiradoko, Sybéin-mura, Suzu-gun. Coll. T. MATUSIMA.
(k) Nagaya, Kosaka-mura ; Isikawa-gun. Coll. M. NAKAMURA.
(1) Onma, Sakiura-mura, Isikawa-gun. Coll. M. NAKAMURA.
1V). Tiba (a) Sematanoseki, Sit6-mura, Itihara-gun. Coll. M. NAKAMURA.
(b) Onuki-mati, Kimitu-gun. Coll. F. Ugrpa.
(e) Sanuki-mati, ditto. Coll. . UEpa.
(d) Movroiti, Sittu-mura, Itihara-gun. Coll. F. Urpa.
(e) Tosaki, Tomioka-mura, Kimitu-gun. Coll. F. Ugpa.
(f) Higasi-Kuniyosi, Sité-mura, Itihara-gun. Coll. F. Uzrpa.
(¢) Mandano, Makita-mura, Kimitu-gun. Coll. F. Urpa.
(h) Ititoku, Koito-mura, Kimitu-gun. Coll. F. Ukpa.
(i) Nisi-Nagata, Toyohusa-mura, Awa-gun. Coll. F. UEDpa.
(j) Numa, Awa-gun. Coll. S. NOMURA.
V). Kanagawa (a) Tomioka, Kanazawa-mati, Kuraki-gun. Coll. M. NAKAMURA.

Sl T
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(b) Hitorizawa, ditto. Coll. M. NAKAMURA.
(e) Yadu, ditto. Coll. M. NAKAMURA.
(d) Teramae, ditto. Coll. M. NAKAMURA.
(e) Nozima, ditto. Coll. H. YABE.
(f) Ueki, Tamanawa-mura, Kamakura-gun. Coll. M. NAKAMURA.
(g) Takaya, Muraoka-mura, Kamakura-gun. Coll. F. Ugrpa.
(h) Osikiri, Hong6-mura, Kamakura-gun. Coll. M. NAKAMURA.
(1) Asahina, Kamakura-mati, Kamakura-gun. Coll. M. NAKAMURA.
(j) Utikosidani, Toyota-mura, Kamakura-gun. Coll. M. NAKAMURA.
(k) Nagamuma, Toyota-mura, Kamakura-gun. Coll. F. Ugpa.
(1) Nisinotani, Hong6-mura, Kamakura-gun. Coll. M. NARKAMURA.
(m) Simo-Miyata, Hatuse-mura, Miura-gun. Coll. K. Asavo.
(n) Okine, Hatuse-mura, Miura-gun. Coll. M. NAKAMURA.
(o) Kami-Miyata, Simoura-mura, Miura-gun. Coll. M. NAKAMURA.
VI). Sizuoka (a) Dainiti, Ukari-mura, Sytti-gun. Coll. R. AoxI.
(b) Asuka, Taruki-mura, Ogasa-gun. Coli. R. AoxI.
(e) Hosoya, Haranotani-mura, Ogasa-gun. Coll. R. AokI.
(d) Ketienzi, Nangd-mura, Ogasa-guu. Coll. R. AoxI.
VII). Kboti (a) Toki, Aki-gun. Coll. I. YABE.
(b) Tonohama, Aki-gun. Coll. H. YABE.
(¢) One, Aki-gun. Coll. H. YaBE.

The geological distribution of the species is lobulated below:
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(A----Abundant ; C----Ccommon; F----Few; R----Rare)

Before going into the descriptions of the species, the writer wishes to offer
his warmest thanks to Prof. H. Yase of the Institute of Geology and Palaeon-
tology, Tohoku Imperial University, Sendai, Japan, under whose supervision the
present work was carried out, for kind suggestions and corrections of this article
before publication; he is also indebted to those who kindly submitted their speci-
mens to him for study.
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Family Nonionidae REeuss, 1860
Nonionidea Rruss, Si'z. k. Ak. Wiss. Wien, Math-Naturw., Cl, vol. 40, 1860, p. 221.

Subfamily Elphidinae Garroway, 1933
A Manual of Foraminifera, 1933, p. 269.

Genus Elphidiuwm Moxrrort, 1808

Llphidivm Moxtrort, Conch. Syst., vol. 1, 1808, p. 14 ; (Genotype, Nautilus macellus FicHTEL and
Morr, in part); Cusamax, Contr. Cushman Lab. Foram. Res,, vol. 3, pt, 1, 1927, p. 49, pl. 10, fig. 5.

Test free, planispiral, bilaterally symmetrieal, mostly involute; chambers numerous with
distinet sutures, either depressed or raised and limbate with septal bridges and depressions;
wall calcareous, finely perforate; aperture a curved slit or row of pores at base of septal
face on inner periphery, or numerous pores on septal face.

The genus first appears in the Middle Jurassic of Russia (Ornatenthon), later
it found its best development in the Tertiary, especially of the Vienna or Paris
Basin, and became gradually common in succeeding formations up to recent times.
It is very abundant in some younger Neogene deposits of Western North America
and Japan. Most of the recent species haunt in cold to warm, shallow waters.

Elphidium is the largest genus in the family Nonionidae as to the number
of species and individuals. The genus seems to have been evolved from Nonion
which is the most primitive member of the family, by developing pores along the
suture lines. It is sometimes very difficult to distinguish a simple Elphidium
from Nonion owing to the very small size of the septal pores in the former, but
higher species of the former are easily distinguished from the latter by their
characteristic septal bridges.

Elphidium crispum (LINNg)
Pl 14 (3) figs. 1a, b.
Compare with: CarpextEr, W. B, Introduction to the Study of Foraminifera, 1862, p. 278.
CusamanN and Leavirr, On Kiphidium macellum (Ficaren and Moww), I2. striato-punctatum (Fiom-
L and Mowrr) and . crispum (L.), Contr. Cushman Lab. Foram. Res., vol. 5, pt. 1, 1929,
pp. 18-22.

The species originally recorded by Lixye from the Mediterranean, seem to be
widely spread in the Indo-Pacific region. Considerable variations exist in the
shape of chamber, umbilicus and septal bridges; and its typical form has a thick
biconvex test with sharp periphery. Septal bridges are conspicuously developed
and the umbilical region is filled with clear shell material in which there are a
few large, rounded pores. The writer has examples from the Miocene of Vienna
Basin and the Pliocene of California, as well as numerous specimens from the
Indo-Pacific region. It suggests that the Japanese specimens, especially those from
the Pliocene of Japan Sea side, are hardly to be distinguished from the Californian
form, they are more biconvex and more strongly umbonate than those from the
Miocene of Vienna Basin. In spite of these apparent differences, the two types
are similar with one another in their essential feature; and it is perhaps better
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to include both the types to the same species until more is known of their
characters and geographical distribution.

Distribution in Japan:
Recent : Japan Sea and Pacifie, especially common in the shaliow waters of Wakasa,
Mutu and Siogama bays and coast of Ondyuku, Tiba prefecture.
Fossil : Pliocene of Setana, Hokkaidd (b, ¢, d, e, £, g, h); Aomori, Akita, Niigata,
Toyama and Isikawa prefectures (a, ¢, d, e, f, g, h, i, j, k, 1); Tiba prefecture
(b, ¢, d, e £, g, h, j); Kanagawa prefecture (a. b, ¢, d, e, f, g, h, i, k, 1, m, o) ;
Sizuoka prefecture (a, ¢, d); and Koti prefecture (a, b, ¢).

Blphidium subgranulosum n. sp.
Pl. 14(3) figs. 4a, b.

Compare with: Polysiomella siriato-punctata Brapy (mot Nautilus striato-panctate Ficaren and

Mozwr), Rep. Voy. Challenger Zool., vol. 9, 1884, p. 733, pl. 109, fig. 22

Themeon granulosa GALrLowAy and WissLer, Jour. Pal., vol. 1, No. 1, 1927, p. 83, pl: 12,
figs. 15, 16.

Elphidium hughesi CLSH\I Ax and Graxt, Trans. San Diego Soc., Nat. Hist. vol. 5, No. 6,
1927, p. 75, pl. 7, fig. 1.

Elphidium decipiens Hapa (not COSTA), Sci. Rep. Tohoku Imp. Univ., Ser. 4, 1931, vol. 6,
No. 1, p. 126, Text-fig. 83.

Test rather small, bilaterally symmetrical, periphery broadly rounded throughout, very
slightly lobulated in last few chambers, diameter about three times thieckness; chambers
inflated, 8-11 in last whorl, umbilical region slichtly depressed, typieally with granular
material ; sutures depressed, slightly eurved and each provided with small indistinet, rounded
pores; wall fairly thin, finely perforate; aperture a series of small rounded open.ngs at
base of opertural face. Diameter 0.3-0.5mm.; thickness 0.1-0.2 mm.

Holotype (Reg. No. 21418, Institute of Geology and Palacontology, Tohoku Imperial
University, Sendai, Japan), from the Pliocene of Setana, Hokkaido.

Up to the present time, this species has been referred by the writer to E.
striato-punctatum (Ficurern and Morr), but it may readily be separated from
Ficerer and Morr’s original (Test. Micr, 1798, p. 61, pl. 9, figs. a-c¢). Forms
more or less similar to the present species have been recorded by the authors
enumerated above. K. hughesi CucEMAN and Grant has sutures of different
characters and E. granulose (Garroway and WissLER) a more granular umbilicus.

There are two varieties in the present form ; one is ovate, and similar, in the
outline of test, to E. granulosa (Gatvoway and WissLer), while the other is
nearly circular and similar to E. hughesi Cusamax and Graxt, both forms occur
generally in association in the material examined.

Distribution in Japan:

Recent : Shallow to deep waters of Japan Sea and Pacific sides.

Fossil : Pliocene of Setana, Hokkaidd (b, ¢) and Pleistocene of Kusiro, Hokkaidd
(j) ; Pliocene of Aomori, Akita, Niigata, Toyama and Isikawa (a, b, ¢, d, e, f,
g, h. j, k) ; Plio-Pleistocene of Tiba (e, d, e) and Early Holocene of Numa (j);
Plio-Pleistocene of Kanagawa (d, e, f, g, h, i, k, 1,; Pliocene of Sizuoka (b)
and Koti prefecture (b).

S
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Elphidium cf. fabum (Ficarern and Mowr)
Pl 14(3) figs. 7a, b.
Compare with : Polystomella faba Herox-ALLEN and Earnaxp, Trans. Linn. Soc. vol. 11, 1916, pt.
13, p. 281, pl. 43, figs. 11-19. !
Eiphidium fabum Hapa, Sci. Rep. Tohoku Imp. Univ., ser. 4, vol. 6, 1931, No. 1, p. 125,
text-fig. 82.

Herox-ArLEx and Earvaxp state that two distinctive forms are included
under Frearern and Morr’s species. The first or compressed type, which is nearest
to L. fabum, has somewhat inflated chambers in involute coils, six or seven visi-
ble in the final coil ; sutural lines curved and strongly depressed, filled, with fine
granular matter radiating from the umbilicus and giving a stellate appearance to
the test, owing to the whitish granulations in strong contrast with the hyaline
surface of the chambers; septal bridges few in number, are marked by secondary
shell-material which becomes visible when wet. The second or turgid type, is
much larger, the chambers being less inflated and more numerous, ranging up to
8 or 9 in the final coil ; sutural lines depressed, but less so than in the compres-
sed type, and filled with the same granular matter radiating from the depressed
umbilicus, but to a lesser degree; septal bridges much more numerous than in
the compressed type, and come out strongly when wet, although rarely visible in
dry state.

Both forms are present in the collections at the writer’s possesion. But ac-
-curate identification is impossible without a study of the original specimen.

Distribution in Japan:
Recent : Common in the northern Japan Sea, but very rare in the Pacific coast of
Japan.
Fossil : Pliocene of Setana, Flokkaidd (b, ¢) and Pleistocene of Kusiro, Hokkaidd
(j); Pliocene of Aomori, Akita, Niigata, Toyama, and Isikawa prefoctures (a,
d, e, £, h, i); Plio-Pleistocene of Kanagawa prefecture (g).

Elphidium advenum (CusHMAN)
Pl. 14(3) figs. 3a, b.
1884. Pulystomella subnodosa Brapy (not MixstER), Rep. Voy. Challenger Zool. vol. 9, p. 734, pl.
110, fig. 1.
1904.  Polystomella subnodosa MinrLerr, Jour. Roy. Mier. Soc. pt. 16, p. 604.
1922. © Polystomella advena Cusmyax, Carnegie Inst. Washington, Publ. 811, p. 56, pl. 9, figs. 11, 12.
1924.  Polystomella advena CusamAxw, Ibid., Publ. 342, p. 48. ¢
1928 Polystomella advena Cusamax, Ibid.,, Publ. 344, p. 80.
1930. Elphidium advenum Cusamax, U. S. Nat. Mus., Bull. 104, pt. 7, p. 25. pl. 10, figs. 1, 2
1930. Eiphidium advenum Cusamax, Florida St. Geol. Surv., Bull. 7. p. 40, pl. 7, fig. 7.
1933, Elphidium advenum Cusamax, U. S. Nat. Mus., Bull. 161, pt. 2, p. 50, pl. 12, figs. 1-3.

According to Cusmman, Monsrer’s Robulina subnodoss has a rhomboid test
in apertural view, with the greatest width at the umbilicus. But the specimens
referred by Brapy and MinrLeErr to MOUNSTER’s species are very far from the type ;
these may be assigned to CusaMAN’S advenum.

Cusamax describes this as follows:

s 158 e
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“Test equally biconvex, periphery acute, often with a narrow keel, and in the last
formed portion somewhat lobulate in side view, umbilical region usually with a small hoss;
chambers numerous, somewhat inflated, espeeially in the last-formed portion; sutures de-
pressed, the retral processes in the later portion only about one-fourth the width of the
chamber, in depressed channels above the sutures, the intermediate portions raised; wall
smooth, translueent, very finely perforate; aperture a series of rounded pores, at the base
of the apertural face of the chamber.”

Our specimen figured is quite identical with CusmMaN’s species from the
Pacific.
Distribution in Japan :

Recent : Common in the shallow waters of the Pacific side of Japan, but rare in
Japan Sea.

Fossil : Pliocene of Setana, Hokkaid6é (b, ¢) and Pleistocene of Kusiro, Hokkaidd.
(j) ; Pliocene of Niigata, Toyama and Isikawa prefectures (e, f, g, h, j, 1) and
Pleistocene of Hiradoko, Isikawa prefecture (k); Plio-Pleistocene of Tiba pre-
fecture (a, b, ¢, d, f, g, i, j); Plio-Pleistocene of Kanagawa prefecture (a, ¢, d,
e, f, g, h 1, j, k, I, m, n, o); Pliocene of Sizuoka prefccture (a, b, ¢, d) and
Aki-gun, Koti prefecture (a, h).

Elphidium jenseni (CusHMAN)
Pl. 14(3) figs. 5a, b.

1904.  Polystomella macella (F. and M.) var. JexseN, Proe. Linn. Soc., vol. 29, p. 817, pl. 23, fig. 4.

1924. Polystomella jenseni Cusmman, Carnegie Inst. Washington, Publ. 342, p. 49, pl. 16, fig. 6.

1933. Elphidivm jenseni CusamaxN, U. S. Nat. Mus., Bull. 161 pt. 2, p. 48, pl. 11, figs. 6, 7.

JENSEN originally described this species under the name macella from off the
coast of Australia in 100 fathoms. Its distribution is in shallow seas of the Indo-
Pacific. The writer previously recorded this form likewise under the name of E.
macellum (Frcnren and Morr), but the typical macellum has a more convex and
completely involute test. The Japanese material may be described as follows:

Test much compressed, periphery slightly keeled, sometimes lobulated ; chambers numer-
ous, not inflated, later tending to uncoil; sutures distinet, slightly raised, septal bridges
almost entirely oceupying area between sutures; umbilical region finely papillate. Diameter
up to 0.6 mm.; thickness ea 0.15 mm.

Distribution in Japan :

Recent: Shallow waters of the Pacific side and Western Japan Sea.

Fossil : Pliocene of Setana, Hokkaidd (b, e, d) and Pleistocene of Kusiro, Hokkaidé.
(3) ; Pliocene of Niigata and Isikawa prefectures (¢, d, h, 1) and Pleistocene of
Hirakoko, Tsikawa prefecture (j); Plio-Pleistocene of Tiba prefecture (a, b, e,
£, j); Plio-Pleistocene of Kanagawa prefecture (g, j, k, m, o); and Pliocene of"
Koti (b).

Elphidium craticulatum (FrcaTern and Mowrr)
Pl. 14(3) figs. 6a, b.
1862. Polystomella craticulatia QARI’ENTER, Intr. Foram., p. 279, pl. 16, figs. 1, 2.
1884. Polystomella craticulata Brapy, Rep. Voy. Challenger Zool., vol. 9, p. 739, pl. 110, figs. 17, 16..
1893. Polystomella craticulata EcGer, Abh. Kiin, bay, Akad. Wiss.,, CL 2, vol. 18, p. 433, pl. 20,
figs. 24, 25.
e B ot
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1914.  Polystomella craticulata CusmmaN, U. S. Nat. Mus., Bull. 71, pt. 4, p. 43, pl. 19, fig. 4.

1933.  Elphidium craticulatum Cusmamax, Ibid., Bull. 161, pt. 2, p. 48, pl. 11, figs. 5a, b.

Test subglobose, composed of more than 20 chambers in last formed coil, broadly lenti-
cular in spertural face, periphery entire, not keeled; umbilical area filled with clear shell
material with numerous pores, but not distinetly raised, rest of surface reticulate; aperture
distinet, at base of apertural face. Diameter up to 1.5 mm.; thickness ca. 0.5 mm.

The specimen from the Pliocene of Kamakura, Kanagawa prefecture, here
figured is not typical; those from the Bydritu Beds, Taiwan are composed of as
may as 50 chambers in the last coil. This species is a typically shallow water
form of the Indo-Pacific.

Distribution in Japan:

Recent : Only known from the coast of Kyfisyli and Sikoku.
Fossil : Early Holoecene of Numa, Tiba prefecture; Plio-Pleistocene of Kanagawa
prefecture (g) and Pliocene of Koti prefecture (a, h).

Elphidium yabet n. sp.
Pl 14(3) figs. 9a, b; 10a, b.

Test nearly civeular in side view, periphery broadly rounded, lobulated, umbilical region
somewhat depressed, occupied by a large flat boss; chambers numerous, 11 or 12 in last
coil, of rather uniform shape, later ones slightly inflated; sutures distinet, depressed and
curved ; septal pores often indistinet, very small; aperture in early stages represented by
numerous pores at base of apertural face, in adult by many rounded pores in terminal face
of the last chamber. Diameter up to 1.5 mm.; thickness ea. 0.5 mm.

Holotype (Reg. No. 21419) from the Pliocene of Setana, Hokkaido.

E. simplez CusamaN which is abundant in the Indo-Pacific region somewhat
resembles the present fossil, but may easily be distinguished by the different charac-
ters of aperture.

Distribution in Japan :

Recent : unknown.
Fossil : Pliocene of Setana, Hokkaido (d, f, g).

Elphidium yezoense AsaNo
Pl 14(3) fig 11.

1937.  BElphidivwm yezoense AsaNo, Trans. Pal. Soc. Japan, No. 44, p. 120, pl. 24, figs. 1, 2; text figs. 1, 2.

Test comparatively large, compressed, diameter about 4 times thickness, periphery
rounded, usually lobulated, wmbilical region strongly umbonate, much raised with a large
boss of eclear shell material, chambers as many as 20 in last formed coil; later chambers
slightly inflated with wavy periphery, earlier ones not inflated and entire along periphery;
sutures gently curved, depressed, retral processes numerous and short, somewhat indistinet
in earlier ones; wall thick; aperture consisting of a low broad openings at base of
apertural face; occasionally with eircular pores on central portion of apertural face.
Length up to 2.5 mm.; breadth ca. 0.6 mm.

Holotype (Reg. No. 21433) from the Pliocene of Takikawa, Hokkaido.

"This species is allied to K. oregonense CusEmaN and Grant, but is distingui-
shable by the different character of umbonal region. It is apparently variable

=oiBEs.
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in number and shape of chambers. The species is very common in the Pliocene
of Takikawa, Hokkaidd and Karagai, Karahuto, in both cases found solely without
association of any other species of foraminifera ; it is also noteworthy that it occurs
always in association with Pecten takalashit Yorovama, a characteristic Pliocene
Mollusca of Japan.
Distribution in Japan :
Recent : unknown.
Fossil : Pliocene of Takikawa beds, Hokkaidd (a), Zintaki beds, Karahuto (a), and
Maruyama sandy shale, Karahuto (b, ¢).

Llphidium kusiroense n. sp.
Pl 14(3) fig. 2.

Test rather small, compressed, periphery rounded, not keeled; umbilical region de-
pressed, without a definite boss; chambers distinet, very slightly inflated, usually 9 to 11 in
number ; sutures slightly depressed, septal processes very distinet, but occupying only a
narrow band above sutures; wall translucent, very finely perforate; aperture consisting of
oune or more openings at base of apertural face. Diameter 0.3-0.4mm.; thickness 0.1-0.15
mm.

Holotype (Reg. No. 21420) from tke Pleistocene of Harutori, Kusiro City, Hokkaidd.
This is a small species, but hardly to be confused with any other in the
region.
Distribution in Japan:
Recent : Northern Japan.
Fossil : Pleistocene of Kusiro, Hokkaidd.

Genus Elphidiella Cusamaxn, 1936
Elphidiella Cusamax, Contr. Cushman Lab. Foram. Res., vol. 12, pt. 4, 1936, p. 89.

The genus is distinguishable from Elphidium by two rows of openings along
the sutures. The species of this genus are generally arctic and reach fairly large
size ; they are:

E. arctica (PARKER and JONES) E. sibirica (GOES)

E. hannei (CusaMAN and GGRANT) E. groenlandica (CUSHMAX)

E. nagaoi n. sp.

Elphidiella nagaoi n. sp.
PlL. 14(3) figs. 8a, b.

Test composed of about 10 chambers in last formed ecoil, in face view about 3 times as
long as wide, periphery broadly rounded, umbilical avea slightly depressed, papillate ; cham-
bers somewhat inflated; septal lines with openings in two rows, but irregularly arranged
in earlier ones; aperture divided into a number of small openings at base of apertural
face. Diameter up to 2 mm.

Holotype (Reg. No. 21421) from the Pliocene of Setana, Hokkaido.

This large and striking species is unlike any of the others recorded. The
species is usually found in association with extinet forms, such as Elphtdium
yabei n. sp., Cassiduling yabei Asaxo and Naramura, and Cassidulina setanaensis



On the Japanese Species of Elphidium and Its Allied Genera. 591

Asaxo and NARAMURA.
Distribution in Japan :
Recent : unknown.
Fossil: Pliocene of Setana, Hokkaico. (b, d, £, h, i).

Genus Polystomellina YarE and Hanzawa, 1923
Polystomella (Polystomellina) discorbinoides Y ABE and Haxzawa, Jap. Jour. Geol. Geogr., vol.2,1923, p.95
Test similar to Kiphidium in general structure but trochoid, plano-convex, ventral side.

flattened, dorsal side convex.

The members of this genus are now known from the Natukawa beds of the
oil-bearing Neogene Tertiary of Etigo, Japan and from the Miocene of Filter
Quarries, Batesford, Victoria, Australia (P. miocenica Cusnman), and from 10
fathoms, Van Diemans Inlet, Gulf of Carpentaria, Queensland, Australia (P. aqus-
tralis CUSHMAN).

Polystomellina discorbinoides YaBE and Haxzawa

1928.  Polystomellina discorbinoides YaBE and Haxzawa, Jap. Jour. Geol. Geogr., vol. 2, p. 95, text-
figs. a-c.

Foraminifera are very common in the Natukawa beds, Etigo, Japan and the

present species is very common and distinet from others. Living representative
unknown. '
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65. On the Japanese Species of Nonion
and Its Allied Genera.

By
Kiyosi ASANO

(Contribution from the Institute of Geology and Palacontology, Tohoku Imperial Uuiversity,
Sendai, Japan : Read December 18th ; received December 20th, 1937.)

A preliminary study of the Japanese species referable to the four genera,
Nonion, Nonionella, Pseudononion and Astrononion was undertaken and the re-
sults obtained are here given as the basis for farther research.

Family Nonionidae Rruss, 1860
Subfamily Nonioninae ScHULTZE, 1854
Genus NONION Moxtrort, 1808

Nonion Moxtrorr, Conch. Syst., vol. 1, 1808, p. 210. (Genotype, Nowion incrassatus (Ficarern and
Morw); CusamAN, Special Publ., No. 1, Cushman, Lab. Foram. Res., 1928, p. 204.

Test free, planispiral, bilaterally symmetrical, periphery broadly rounded to acute;
chambers numerous, closely appressed; wall caleareous, hyaline, finely pe:forate, smooth,
sometimes with umbilical thickening; aperture, an arched, narrow opening at base of
apertural face on inner periphery.

The genus Nonton is the most primitive member of the family Nonionidae
with the earliest appearance in the Jurassic. The fossils of Nonton and its allied
genera found in the Neogene rocks of Japan mostly belong to recent species, but
there are several unrecorded ones from the seas surrounding our country. There
are 9 species of Nonion in Japan, namely, N. japonicum n. sp., N. manpulkujiense
Oruxra, N. boueanum (A’OrBIGNY) var., N. scaphum (Ficarer and Motr), N. sub-
turgidum (CusEmAN), N. grateloupi (’OrBIGNY), N. pompilioides (FicHTEL and
Mocr), N. pompiliodes etigoense n. subsp., and N. c¢f umbilicatulum (MoNTAGU).
Of these forms, N. manpukujiense Orvka and N. pompilioides etigoense n. subsp.
are known only as fossil. The former seems in its distribution to be confined to
the Plio-Pleistocene of the Pacific side of Japan, and the latter is always found in
association with Polystomellina discorbinoides YABE and Haxzawa, a charac-
teristic Pliocene Foraminifera of Etigo, Japan. N. pompilioides (F1caTEL and MoLr)
is fairly common in the Poliocene of Kakegawa, To6tdmi and Aki-gun, Tosa, but
apparently absent in the Japan Sea side, both fossil and recent. Other forms are
well adapted to have a geographic range as those of Elphidium. Compared to
Elphidium, Nonion and its allied genera are, as a rule, more abundant in
slichtly deeper water of the present seas.
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Nonion japonicum n. sp.
Pl. 15(4) figs. la, b; 2a, b.

‘Test oval, bilaterally symmetrical, composed of 10-13 chambers in last formed coil ;
umbilical region covered with a granular shell matrial, from which curved, limbate sutures
radiate ; periphery acute but not keeled; surface smooth, very finely perforate; aperture
forming a narrow curved slit at basal margin of apertural face. Length up to 1mm;
thickness ca. 0.4 mm.

Holotype (Reg. No. 21422, Institute of Geology and Palaeontology, Toéhoku Imperiil
University) from the Pliocene of Muraoka-mura, Kamakura-gun, Kanagawa prefecture.

This new form is one of the best known of the Plio-Pleistocene Foraminifera
of Japan, and has hitherto been treated by the writer as N. boueanum (I’ORBIGNY);
but it may better be separated by much granular umbo and almost entire margin
of test, since d’OrBIGNY’s  original figure represents a specimen with a compressed
test, sharp lobulated in peripheral margin (Foram. Foss. Vien., 1864, p. 108, pl.
5, figs. 11, 12). Cusmmax treats N. boueanum (’OrBiGNY) as synonymous with
N. asterizans (Ficarer and Morr) (U. S. Nat. Mus.,, Bull. 104, pt. 7, 1930, p. 6,
pl. 2, figs. 6-7).

Distribution in Japan: ]

Recent : Common in the Pacific side and rare in the Japan Sea side.

Fossil : Pleistocene of Kusiro, Hokkaidd; Pliocene of Sawane, Sado Island, and
Simotaka-mati, Kariha-gun, Niigata prefecture; Atuki, Totuka-mati, and Okine,
Hatuse-mura, Kanagawa prefecture; Sanuki-mati, Onuki-mati, and Tosaki, Tiba
prefecture ; Asuka and Kamiyasiki, Taruki-mura, Hosoya, Haranotani-mura,
Sugiya and Ketienzi, Nang6-mura, Sizuoka prefecture; Ioki, Toénohama and
Ono, Aki-gun, Koti prefecture.

Nonton manpukujiense OTUKA
PL 15(4) figs. 3, 8.
1932. Nonion manpulujiensis Oruxa, Jour. Geol. Soc. Tokyd, vol. 39, No. 469, p. 654 (in Japa-
nese).

The present form originally dealt with by Y. Oruka as a distinct species
differs from N. japonicum only by having fine striae which obliquely cross sutures
near umbilical region.

Distribution in Japan:

Recent : unknown.

Fossil : Plio-Pleistocene of Naganuma, Toyota-mura, Utikosidani and Nisinotani,
Hongd-mura ; Yazu and Nozima, Kanazawa-mati, and Takaya, Muraoka-mura,
all in Kanagawa prefecture; Hosoya, Haranotani-mura and Sugiya Nang6-mura,
Sizuoka prefecture; loki, Ténohama and Ono, Aki-gun, Ko6ti prefecture.

Nonion scaphum (Frearen and Morr)
Pl. 15(4) figs. 4a, b.

Compare with: 1884. Nonionina scaplia Brapy, Rep. Challenger Zool., vol. 9, p. 730, pl. 109,
figs. 14-16.
1930. Nomnion scaphum Cusamax, U. 8. Nat. Mus., Bull. 104, pt. 7, p. 5, pl. 2, figs. 3, 4.
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Test planispiral, bilaterally symmetrical, not completely involute, composed of about 10
chambers in last formed ecoil, periphery broadly rounded ; umbilical region depressed, not
ornamented ; later chambers much inflated, broadening rapidly; sutures distinet, depressed,
not limbate; wall smooth, finely perforate; aperture narrow at base of apertural face.

CusaMaN treats Nonion communis (A’OrBroNy) (For. Foss. Vien., 1864, p. 108,
pl. 5, figs. 7, 8) as synonymous with N. scaphum ; REuuss, on the other hand,
assigns the former to N. boueanum (Sitz. d. k. Ak. Wiss. Wien, 1864, vol. 1, p.
479, No. 5), but Brapy states that Nonion communis forms an intermediate link
almost equally related to both varieties. Farther, Cusmman takes “Nautilus faba ™
of Frcurer and Morrn (Test. Mier.,, 1798, p. 103, pl. 19, figs. a—c) as a synonym
of N. scaphum, while HeroN-ArreNy and Earraxp say, “ Fremren and Morr’s de-
scription of faba indicates a pauperate form intermediate between Nonion and
Elphidium, but referable to the latter genus on account of its retral processes.”
(Trans. Linn. Soc. London, vol. 11, pt. 13, 1916, p. 281).

Distaibution in Japan : .

Recent: Common in the northern Japan Sea, but rare in the Pacific side of Japan.

Fossil : Pliocene of Turihasi, and Pirika-eki, Tosibetu-mura, Setana-gun, Hokkaid6 ;
Pliocene of Wakimoto, Oga Peninsula, Akita prefecture; Simotaka-mati, Kariha-
gun, Niigata prefecture ; Horakuzi, Konade-mura. Nisitonami-gun, Toyama pre-
fecture ; Plio-Pleistocene of Sanuki-mati, Kimitu-gun and Moroiti, Sittu-gun,
Tiba prefecture; Plio-Pleistocene of Tomioka, Kanazawa-mati, Kuraki-gun, and
Muraoka-mura, Kamakura-gun, Kanagawa prefecture; Farly Holocene of
Numa, Awa-gun, Tiba prefecture.

Nonion subturgidum (CUSHMAN)
Pl 15(4) figs. 6a, b.

1924.  Nownionina subturgide CusamaN, Carnegie Inst. Washington, Publ. 342, p. 47, pl. 16, fig 2.

1933. Nownion subturgidum Cusmymaxn, U. S. Nat. Mus., Bull. 161, pt. 2, p. 43, pl. 10, figs. 4-7.

Test bilaterally symmetrical, composed of 8-9 chambers, increasing in length as added,
in last-formed coil; periphery rounded, somewhat edged in eariier chambers ; suture distinet,
nearly straight, very slightiy depressed ; apertural face rounded triangular, aperture narrow,
at base of last-formed chamber.

This species differs from N. japonicum by less number of chambers and
absence of secondary materials at the umbilicus.

Distribution in Japan :

Recent : Pacific side of Japan.

Fossil : Pliocene of Wakimoto, Oga Peninsula, Akita prefecture; Pliocene of Natu-
kawadani, Kitadyo-mura, Kariha-gun, Niigata prefcture; Plio-Pleistocene of
Sanuki-mati, and Ttitoku, Koito-mura, both in Kimitu-gun, Tiba prefecture ;
and of Muraoka-mura, Kamakura-gun, Kanagawa prefecture; Pliccene of
Hosoya Horanotani-mura, Ogasa-gun, Sizuoka prefecture.

Nonion grateloupt (°OrBIGNY)

Pl. 15(4) fig. 14.

Compare with: 1930. Nonion grateloupi Cusamax, U. S. Nat. Mus., Bull. 104, pt. 7, p. 10, pl. 3,
_figs. 9-11; pl. 4, figs. 1-4.
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1933.  Nowion grateloupi Cusamax, Ibid., Bull. 161 pt. 2, p. 43, pl. 10, figs. 8a-c.

Test small somewhat elongate, oval, planispiral, nearly parallel-sided, rounded at peri-
phery ; chambers numerous, usually 10-12 in last formed coil, chambers inereasing rapidly
in length, especially in last few chambers; sutures distinet, slightly depressed ; wall smooth,
finely perforate; aperture small at base of apertural face.

Several specimens are found in the Plio-Pleistocene materials from Bosé and
Miura Peninsulas.

Distribution in Japan :

Recent : Pacific.

Fossil : Pliocene of Simotaka-mati, Kariha-gun, Niigata prefecture; Plio-Pleistocene
of Mandano, Makita-mura, Kimitu-gun, Tiba prefecture; and of Utikosidani,
Hongd-mura, and Takaya, Muraoka-muwra, both in Kamakura-gun, Kanagawa
prefecture. :

Nonion boueonum (A’OrBIGNY) var.
Pl. 15(4) figs. ba, b.
Compare with: 1864. Nonionina boueana d’OrBiaNy, For. Foss. Vien., p. 108, pl. 5, figs. 11, 12.
The present form is much compressed and nearly circular in side view, but
the peripheral margin of chambers is not so acute as in N. boueanum.
Distribution in Japan.
Recent : unknown.
Fossil: Pliocene of Kaigarazawa, Kuromatunai-mura, Suttu-gun, Hokkaidd. Plio-
Pleistocene of Muraoka-mura, Kamakura-gun, Kanagawa prefecture.

Nonion cf. umbilicatulum (MoNTAGU)
Pl 15(4) figs. 7a, b.
Compare with : 1884. Nonionina wmbilicaiula Brapy, Rep. Voy. Challenger Zool., vol. 9, p. 726,
pl. 109, figs. 8. 9.

Brapy says, “N. umbilicatule forms a good quasi-specific type, embodying
characters about midway between those of N. depressula (WALKER and Jacos) and
N. pompilioides (Frcarer and Morr). From the former it is distinguished by its
more compact built and deeply sunk umbilici, from the latter by its relatively
depressed contour and larger number of chambers.”

Hrrox-ALLEN and EArrnanD state, “There is a certain amount of variation
due (1) to the degree of turgidity in the growth of ghell, and (2) to the degree
of envelopment of the chambers of the final whorl. In young specimens there is
no depression at the umbilicus. With increase in size if the shell continues of
the non-turgid type, the whorls are almost entirely embracing, so that the um-
bilical region remains either almost flush or very slightly depressed. If the
chambers are of the turgid type approaching N. pompilioides (FicareL and MoLr),
each successive convolution becomes less enveloping, so that the umbilicus be-
comes deep.”  (Trans. Linn. Soc. London, vol. 11, pt. 13; 1916, p. 297).

If the above noted statements are accepted, this species is a cosmopolitan
form, ranging from Smith Sound, about lat. 80°N., to the south of Patagonia,
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about lat. 51°S. The bathymetrical range extends from 30 or 40 fathoms down
to 3125 fathoms.

Distribution in Japan:

Recent : Rare in Japan Sea and Pacific.

Fossil : Pliocene of Sawane, Sado Island, Niigata prefecture; Plio-Pleistocene of
Sanuki-mati, Kimitu-gun, Tiba prefecture, Muraoka-mura, Kamakura-guu, Kana-
gawa prefecture; Pliocene of Hosoya, Haranotani-mura, Ogasa-gun, Sizuoka
prefecture.

Nonion pompilioides (Ficarer and Mowr)
Pl. 15(4) figs. 13a, b.
Compare with: 1933. Nonion pompilioides Cusamax, U. S. Nat. Mus., Bull. 161, pt. 2, p. 41, pl
10, figs. 1, 2.

The present form originally described by Frcmrer and Morr on recent speci-
mens of the Mediterranean and Pliocenc one of Coronica, Italy, seems to be an
essentially deep-water species. Our specimens, both fossil and recent, are quite
similar to those from the Albatross stations recorded by J. A. Cusmmax. He
describes this species as follows:

“Test planispiral, bilaterally symmetrical, entirely involute, except that the umbilici arve
deeply excavated, periphery very broadly rounded, entire; chambers 8 to 10 in the last-
formed coil of the same general shape, not inflated ; sutures flush with the surface, gene-
rally limbate, fusing along the umbilicus to form a slight thickening about it but not raised
above the surface; wall smooth, coarsely perforate; aperture slit-like, between the hase of
the apertural face and the previous coil, apertural face broad and low.”

This species differs from N. wmbilicatulum by much thicker test and rather
fewer chambers of the last formed coil.
Distribution in Japan :
Recent : Pacifie.
Fossil : Pliocene of Asuka, and Kamiyasiki, Taruki-mura, Ogasa-gun, Sizuoka pre-
fecture ; Pliocene of Toénohama and dno, Aki-gun, Koti prefecture.

Nonion pompilioides etigoense n. subsp.
Pl. 15(4) figs. 10a, b.

This form differs from the typical one with less number of inflated chambers and nearly
straight sutures; it is known only from the Pliocene of Etigo, where it is found always
in association with Polystomellina discorbinoides YABE and HaNzAWA, and Cassidulina yabei
Asano and NARKAMURA, two charvacteristic Pliocene Foraminifera of Japan.

Holotype (Reg. No. 21423, Institute of Geology and Palaeontology, Toéhoku Imperial
University), from the Pliocene of Natukawadani, Kitadyé-mura, Kariha-gun, Niigata pre-
fecture, Japan.

Genus Pseudononton Asaxo, 1936

Pseudononion Asaxo, Trans. Pal. Soc., Japan, 1936, No. 15, p. 347.
Nonionella (Part) Cusaman, Contr. Cushman Lab. Foram. Res., vol. 2, 1926, p. 64.

Test free, bilaterally asymmetrical, dorsal side partially involute, leaving previous whorls
uncovered, ventral side completely involute, having no elongate lobe at umbilicus ; chambers
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numerous, earlier ones only visible on one side of test; wall caleareous, finely perforate ;
aperture a narrow slit at base of apertural face.

This genus was derived from a planispirally involute form, probably Nonion,
by an asymmetrical arrangement of the later chambers ; already in Nonionella, a
distinet, elongate lobe is developed at the umbilicus on the ventral side of the
test. It is now represented in Japan by two species, P. japonicum Asaxo and P.
tredecum Asaxo which are common in the late Tertiary and recent material of

Japan.

Pseudononion japonicum Asano
Pl 15(4) figs. 1la-c.

1936.  Pseudononion japonicum Asaxo, Trans. Pal. Soc. Japan, No. 15, p. 347, Text-figs. a-c.

Test asymmetrical, depressed, dorsal side slightly convex with all coils visible, ventral
side with only Jast-formed coil visible, periphery subacute; chambers distinct, 10-12 in
adult, having no elongate lobe extending over umbilicus on ventral side; sutures distinct,
slightly depressed, gently curved; wall finely perforate; aperture a narrow slit at base of
apertural face.

Distribution in Japan :

Recent : Few in the Japan Sea and rare in the Pacific.

Fossil : Pliocene of Kaigarazawa and Nakanosawa, Kuromatunai-mura, Suttu-gun,
Hokkaidd; Pleistocene of Kusiro, Hokkaidd; Pliocene of Wakimoto, Oga
Peninsula, Akita prefecture; Plio-Pleistocene of Sanuki-mati, Kimitu-gun, and
Onuki-mati, Kimitu-gun, Tiba prefecture; Plio-Pleistocene of Okine, Hatuse-
mura, Miura-gun, and Takaya, Muraoka-mura, Kamakura-gun, Kanagawa pre-
fecture ; Pliocene of Ioki and Ono, Aki-gun, Koti prefecture.

Pseudononion tredecum ASANO
1936.  Pseudononion tredecum Asano, Journ. Geol. Soc. Japan, vol. 43, No. 515, p. 622, pl. 33, figs.
Ta-c.

Test depressed, bilaterally asymmetrical, ventral side completely involute, dorsal side
somewhat evolute, periphery subacute, umbilicus of ventral side distinct, filled with granular
shell-substance ; chambers numerous, usually 13-14 in last formed coil in adult ; sutures dis-
tinet, slightly depressed: wall smooth, finely perforate; aperture small, at base of lasi
chamber.

This species, originally described by the writer from the Pliocene of Setana,
Hokkaidd, differs from P. japonicum by nearly circular test with more chambers.
Distribution in Japan :
Recent : Rare in Japan Sea and Pacific.
Fossil : Pliocene of Kaigarazawa and Nakanosawa, Kuromatunai-mura, Suttu-gun,
Hokkaid6 ; Plio-Pleistocene of Sanuki-mati, Kimitu-gun, Tiba prefecture.

Genus Nontonella CusEMAN, 1926
Nomnionella Cusamayx, Contr. Cushman Lab. Foram. Res., vol. 2, 1926, p. 64,

“_Test subtrochoid, the dorsal side only partially involute, ventral side completely so,
close coiled; chambers especially in the adult inequilateral, the ventral side developing a
distinet elongate lobe at the wmbilical end, which covers the umbilicus itself ; wall calacare-
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ous, finely perforate; aperture at the apertural face of the chamber, low and elongate, ex-
tending from the peripheral border toward the ventral side.” (CUSHMAN)

Nongonella pulchelle Hapa
Pl 15(4) figs. 12a, b.
1931. Nonionella pulchella Hapa, Sci. Rep. Téhoku Imp. Univ., Sendai, Japan, 4th ser., vol. 6,
No. 1, p. 120, Text-fig. 79.

Test oval, somewhat compressed, composed of about two convolutions, peripheral margin
rounded ; chambers narrow, curved, inereasing vapidly in size as added, all chambers in
outer coil visible, umbilical end of last ehamber growing in a peculiar manner to cover
umbilicus in ventral side; sutures distinct, depressed slightly ; wall smooth, somewhat trans-
lucent or opaque, finely perforate; aperture forming a narrow, arched slit.

This species is distinguishable from N. miocenica CusaMaN by the margin of
the umbilical lobe of chamber, having five distinct lobelets or crenations.

Distribution in Japan :

Recent : Common in Japan Sea and North-Eastern Pacific side of Japan.

Fossil : Pliocene of Kaigarazawa and Nakanosawa, Suttu-gun, Hokkaid6; Pliocene
of Utimanbe-gawa, Okunai-mura, IHigasi-Tugaru-gun, Aomori prefecture; Plio-
Pleistocene of Mandano, Makita-mura, Kimitu-gun, Tiba prefecture; Plio-
Pleistoecene of Okine, Hatuse-mura, Miura-gun, and Takaya, Muraoka-mura,
Kamakura-gun; Kanagawa prefecture.

Genus. Astrononion Cusamax and Edwards, 1937

dstrononion Cusamax and Epwarps, Contr. Cushman, Lab. Foram. Res., vol. 13, pt. 1, 1937, p. 30.

Nonionina and Nonion (part) of authors.

“Test free, planispiral, cviled, bilaterally symmefrical or nearly so, periphery broadly
rounded ; chambers numerous, distinet, usually somewhat inflated, with supplementary tubular
or rhomboid chambers on both sides, alternating with the primary chambers, wall caleareous
at the base of the last formed chamber in the median line, a low arched opening, which in
some speeies may be somewhat subdivided, the supplementary chambers with either rounded
openings at.the peripheral end, or, in those speeies with distinetly rhomboid supplementary
chambers, with the aperture clongate along the peripheral posterior margin.” (CusEMAN and
EDpwWARDS).

Astrononion stelligerum (A’ORBIGNY)
Pl 15(4) figs. 9a, b.
Compare with: 1937. Astrononion stelligerumm CusamaN and Epwarps, Contr. Cushman, Lab.

Foram. Res., vol. 13, pt. 1, p. 31, figs. 7a, b.

This is a species comparatively small in size, and hardly to be confused with
any other.
Distribution in Japan :

Recent : Rare in Japan Sea and Pacific.

Fossil : Plio-Pleistocene of Takaya, Muraocka-mura, Kamakura-gun, Kanagawa pre-
fecture ; Pliocene of Natukawadani, Kitadyé-muia, Kariha-gun, Niigata pre-
fecture.
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Summary

Of the 12 forms desecribed, 2 are known only as fossil, namely, Nonton man-
pukujiense Oruka and N. pompilioides etigoense n. subsp. Of the other 10
forms, N. pompilioides (Ficnrern and Morr) and N. subturgidum (CusHMAN) are
inhabitants of the warm waters southward from Japan at the present time, while
N. scaphum (Ficaren and Morr), N. grateloupi (A'OrBIGNY), N. cf. umbilicatulum
(MoxTacu) and Astrononion stelligerum (d’OrpieNy) have a world wide distribu-
tion, both fossil and recent. N. japonicum n. sp. occurs commonly in the sur-
rounding waters of Japan, as well in its Plio-Pleistocene materials.

Among the fossil forms, it is noteworthy that N. pompilioides etigoense n.
subsp. is always found in association with Polystomellina discorbinoides Y ABE and
Haxzawa and Cassiduling yabei Asaxo and Naxamura, which are two charac-
teristic Pliocene Foraminifera of Japan. N. manpukujiense Oruka is common in
the Plio-Pleistocene of Tiba, Kanagawa, Sizuoka and Ko6ti prefectures.

TFinally I wish to offer my warmest thanks to Prof. H. Yase of the Institute
of Geology and Palacontology, Téohoku Imperial University, Sendai, Japan, under
whose direction I am studying the Neogene Foraminifera faunas of Japan, for
kindly correcting and reconstructing this note before publication.
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66. On the Japanese Species of Bolivina and
Its Allied Genera

By

Kiyosi ASANO

(Contribution from the Institute of Geology and Palaeontology, T6hoku Imperial University,
Sendai, Japan : Received January 18th; read February 12th, 1938)

Of many different species of Boliwina and its allied genera distinguished up
to the present time from the Japanese material, valid are the following species,

namely:
1. Bolivina hantkenione BRADY 11. Bolivina striatule CUSHMAM
2. B. robusta BrRADY 12. Loxostoma karrerionum (BRADY)
3. B. seminuda CUSHMAN 13. L. amygdalaeforme (BRADY)
4. B. hanzawai ASANO 14. Lozostoma amygdalaeforme iokiense n.
5. B. subangularis ogasaensis subsp.
Asaxo 15. Bifarina japonica n. sp.
6. B. bradyi n. sp. 16. Rectobolivina bifrons (BrADY)
7. B. pseudodifformis n. sp. 17. Bolivinila quadrilatera (SCHWAGER)
8. B. acmariensis (CoSTA) 18. B. quadrilatera cumeata n. subsp.
9. B. alata (SEGUENZA) 19. Bolivinella folium (PARKFR and JONES)
10. B. spinescens CUSHMAN 20. Geminaricta pacifica n. sp.

In the present paper these forms in the collection of the Institute of Geology
and Palaeontology, Téhoku Imperial University, Sendai, are to be recorded. The
material comprises the collections of Professors H. YaBe, R. Aokr and S. Hax-
zAwa, and several members of the Institute, Messrs. S. Nomura, F. Urpa, H.
Nuvo and M. Nakamura, and of myself, made at various places in Japan. The
localities exend over the prefectures, from north to south, of Aomori, Akita, Niigata,
Isikawa, Tiba, Kanagawa, Sizuoka and Koti.

Of the described species, Boliving hanzawai, B. subangularis ogasaensis, B.
pseudodifformis, Lozostoma amygdalaeforme iokiense, and Bolivinite quadrilatera
cuneata are not found in the adjacent seas of Japan, while the others are living.

As to the generic names, I have followed Cusamax'’s work entitled, “ A Mono-
graph of the Subfamily Virgulininae of the Foraminiferal Family Buliminidae.”

Geenus Bolwwina ’OrBieNy, 1839.

Bolivina d’OrBIGNY, Amér. Mérid. Vol. 5, pt. 5, 1839, p. 61 (Genotype, Bolivina plicata d’ORBIGNY) ;
Cusaman Lab. Foram. Res., Spec. Publ. No. 9, 1937, p. 36.
“Test elongate, usually compressed, tapering, initial end and often whole test twisted;
chambers typically biserial ; wall caleareous, finely or coarsely perforate, smooth or variously
— 66 —
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ornamented; aperture elongate, usually oblique, somewhat loop-shaped, often with an internal
tube.” (CUSEMAN)

According to CusamAN, the foraminifera of the genus, with the ecarliest ap-
pearance in the Jurassic, are widely distributed in the present oceans, and most
abundant in about 50-150 fms. on the continental shelves or even in somewhat
deeper water. The species as a rule are not long lived, and have a rather limited
geographic distribution.

Boliving is considered to be derived from Virgulina by the reduction of the
triserial portion in early stages.

Bolwina hantkeniane BRADY

Pl. 16(5) figs. 1, 15.

1884. Bolivina hantkeniana Brapy, Rep. Voy. Challenger Zool.,, Vol. 9, p. 424, pl. 52, figs. 16-18.

1900. Bolivina hantkeniana Minrerr, Jour. Roy. Micr. Soc.,, pt. 9 p. 546, pl. 4, fig. 9.

1911. Bolivina hantkeniana Cusamax, U.S. Nat. Mus., Bull. 71, pt. 2, p. 42, text-fig. 68.

1921. Bolivina hantlkeniana Cusamax, Ibid., Bull. 100, p. 132, pl. 27, fig. 2.

1924. Bolivina hantkeniana Cusamax, Carnegie Inst. Washington, Publ. 342, p. 16, pl. 6, figs. 1, 2.

1937. Bolivina hantkeniana Cusamay, CusamaN Lab. Foram. Res., Spee. Publ. No. 9, p. 127, pl
16, figs. 18-20.

The species, widely distributed in the Pacific, also occurs in the Plio-Pleisto-
cene deposits of Japan, though lacking in those of the Japan Sea side, both fossill
and recent. There are two varieties, test very broad with a distinct, transparent
keel about the entire periphery in one variety and narrow without keel or with
that greatly reduced in the other. Both forms are found together, having in com-
mon the characteristic costac on the test.

Distribution in Japan :
Recent : Pacific.
Fossil : Plio-Pleistocene of Tiba, Kanagawa, and Sizuoka prefectures.

Bolivina robusta BRADY
Pl. 16 (5) figs. 5a, b.

1884. Bolivina robusia Brapy, Rep. Voy. Challenger Zool., Vol. 9, p. 421, pl. 53, figs. 7-9.

1893. Bolivina robusta EGGER, Abh. kon. bay. Akad. Wiss, Miinchen, Cl. II, Vol. 18, p. 294, pl. 8,
figs. 31, 32.

1911.  Bolivina robusta Cusaman, U. S. Nat. Mus., Bull. 71, pt. 2, p. 36, text-figs. 59, 60.

1931.  Bolivina robusta Hapa, Sci. Rep. Téhoku Imp. Univ. Sendai, Japan, Ser. 4, Vol. 6, p. 131,
text-fig. 88.

1937.  Bolivina robusta CusamaN, CusamAN Lab. Foram. Res., Spec. Publ. No. 9, p. 131, pl. 17, figs.
1-4.

There are many records for this species ranging from the FEocene to recent.

Distribution in Japan :
Recent : Pacifie, and Japan Sea. :
Fossil : Plio-Pleistocene of Tiba, Kanagawa and Sizuoka prefectures.
— Bh—
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Boliving seminudae CUusHMAN
Pl 16 (5) fig. 10.

1911. Bolivina seminuda CusamAan, U. S. Nat. Mus., Bull. 71, pt. 2, p. 34, text-fig. 55.

1927.  Bolivina seminuda CusamaN, Scripps Inst. Oceanogr. Tech. Ser., Voi. 1, p. 157, pl. 3, fig. 6,

1931.  Bolwina seminuda Hapa, Sci. Rep. Téhoku Imp. Univ. Sendai, Japan, Ser. 4, Vol. 6, p. 132.
text-fig. 8§9.

1937. Bolivina seminuda CusamaxN, CusamaN Lab. Foram. Res. Spec. Publ, No. 9, p. 142, pl. 18,
figs. 13, 14.

Cusamax states, “ The species ranges southward along the Pacific coast as far
at least as Panama, and westward across the Pacific to Japan, where it is recorded
by Hapa from shallow water of Hokkaidé and Mutsu Bay.”

The species occurs commonly in the Plio-Pleistocene of California and Japan.

Distribution in Japan :

Recent : J pan Sea and Pacific.
Fossil : Pliocene of Akita and Niigata prefectures and Plio-Plestocene of Tiba and
Kanagawa prefectures.

Bolwina hanzawai Asaxo
Pl 16 (5) figs. 8, 13a, b.

1936. Bolivina hanzawai Asaxo, Jap. Jour. Geol. Geogr., Vol. 13, No. 3-4, p. 330, pl. 37, figs. 9a, b.
1987.  Bolivina hanzawai Cusayax, CusamaNy Lab. Foram. Res., Spec. Publ. No. 9, p. 111, pl. 13,
fig. 1.

Test broad, compressed, apex bluntly pointed, edges except at aperture surrounded by a
thin wing-like flange ; chambers almost flattened; sutures distinet; 2-3 short longitudinal
costae at earlier portion of test; wall thin, with rather coarse perforations; aperture oval,
terminal.

The types are from the Pliocene of Asuka, Taruki-mura, Ogasa-gun, Sizuoka
prefecture. The species differs from B. hantkeniana Brapy by the few costae on
earlier portion of test.

Distribution in Japan :

- Recent : unknown.
Fossil : Pliocene of Sizuoka and Koti prefectures,

Bolivina subangularis ogasaensis ASaNO
*PL 16 (5) fig. 16.
1936. Bolivina subangularis ogasaensis Asaxo, Jap. Jour. Geol. Geogr., Vol. 13, Nos. 3-4, p. 334, pl.
37, fig. 8. :
1987. Bolivina subangularis ogasaensis CusmmaN, CusaymaN Lab. Foram. Res., Spec. Publ. No. 9, p.~
114, pl. 13, fig. 2.

This subspecies differs from the typical subangularis Brapy in the ornamen-
tation of the test which consists of two prominent and never irregularly curved
costae.

The types are from the Pliocene of Hosoya, Haranotani-mura, Ogasa-gun,
Sizuoka prefecture.
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Distribution in Japan :
Recent : unknown.
Fossil : Pliocene of Sizuoka prefecture.

Bolivina bradyi n. sp.
Pl 16 (5) figs. 2, 14.

1884. Bolivina beyrichi Brapy, Rep. Voy. Challenger Zool. Vol. 9, p. 422, pl. 53, fig" 1.

Test elongate, about 4 time as long as broad, rather narrow, much compressed, apical
end bluntly pointed, apertural end evenly rounded; chambers numerous, increasing rapidly
in height as added, each distinetly prolonged backward to a point projecting at outer edge;
sutures distinet, oblique or gently eurved; wall smooth, punctuate; ape:ture elongate, termi-
nal. Length up 0.8 mm.

IHolotype (Reg. No. 21424) from the Soydé-maru station 352, west coast of Kii peninsula,
in 154 meters.

The present form, once referred to B. beyrichi Rruss by Brapy, may be dis-
tinguished from the latter by the shape of chambers and by more elongate test.
According to CusamaN, B. beyricht Rruss occurs at numerous localities in Central
Europe in the middle Oligocene, but the specimens from later and earlier Tertiary
formations and also the Recent specimens referred to the same species are decidedly
distinct from it.

Distribution in Japan :

Recent : Pacific.
Fossil: Pliocene of Taya, Kawabe-gun, Akita prelecture, and Plio-Pleistocene of
Kanagawa prefecture.

Bolivina pseudodifformis n. sp.
Pl. 16 (5) figs. 4a, b.

Test similar to that of B. difformis WinriamsoN (Ree. Foram. Gt. Britain, 1858, p. 6,
figs. 166, 167), but much more elongated and narrower test.
Distribution in Japan:
Recent : unknown.
Fossil : Pliocene of Tiba prefecture.
Holotype (Reg. No. 21425) from the Pliocene of Sanuki-mati, Kimitu-gun Tiba prefecture.

Bolwina alate (SEGUENZA)

1884. Bolivina beyrichi Reuss var. alala Brapy, Rep. Voy. Challenger Zool.,, Vol. 9, p. 422, pl. 53,
figs. 2-4.

1910. Bolivina beyrichi Reuss var. alata Sipesorrom, Mem. Proe. Manchester, Lit. Philos. Soc.,
Vol. 54, pt. 3, p. 13.

1937. . Dolivina alata CusuyaN, CusamaN Lab. Foram. Res., Special Publ., No. 9, p. 106, pl. 13,
figs. 8-11.

Several specimens referrable to SEGuENZA’s alate were found in the recent

material from the Pacific side of Japan.

Distribution in Japan:
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Recent : Fairly common in the Pacific side of Japan, but absent in the Japan Sea.
Fossil : unknown.

Bolivina spinescens CUSHMAN
Pl. 16 (5) fig. 5.

1884. Boliwina textilarioides Brapy (not Rruss), Rep. Voy. Challenger Zool, Vol. 9, p. 419, pl. 52,
figs. 24, 25. ;

1900. Bolivina teatilarioides MiLLeTT, Jour. Roy. Micr. Soc., p. 542, pl. 4, fig. 5.

1911. Bolwina spinescens Cusaman, U. S. Nat. Mus., Bull. 71, pt. 2, p. 46.

1932. Boliwina spinescens HEroN-ALLEN & Earraxp, Discovery Rep., Vol. 4, p. 354, pl. 9, figs. 7, 8.

1934. Bolivina spinescens Earwnaxp, Ibid., Vol. 10, p. 132, pl. 6, figs. 8-10.

1937.  Bolivina spinescens CusamaN, Cusamax Lab. Foram. Res., Special Publ. No. 9, p. 142, pl. 18,

figs. 17-19.

The present species is widely distributed in deep water of the Pacific. Cusa-
MaN already recorded it from the southern coast of Japan and from the area be-
tween Yokohama and Guam. Recently HeEroN-ALLEN and EARLAND record it from
off the Falkland Islands. '

Distribution in Japan:

Recent ; Pacifie.
Fossil ; unknown.

Bolivina striatula CUSHMAN
Pl. 16 () fig. 18.

1922.  Bolivina striatula Cuseyax, Carnegie Instit. Washington, Publ. 811, p. 27, pl. 3, fig. 10.

1922. Bolivina striatula Cusamax, U.S. Nat. Mus. Bull. 104, pt. 3, p. 43.

1931.  Bolivina strictula Cusaman and Parkegr, Ibid. Proc., Vol. 80, Art. 3, p. 16, pl. 3, figs. 21a, b..

1931. Bolivina striatula CorLe, Florida St. Geol. Surv., Bull. 6, p. 41, pl. 2, fig. 9.

1937. Boliwvina striatula CusamAN, Cusamax Lab. Foram. Res. Special Publ. No. 9, p. 154, pl. 18,
figs. 80, 31.

CusHMmaN states that the species is fairly in the Western Indian region south-
ward to the coast of Brazil. The occurrence of this species in the Western Pacific
is noticeable in its distribution. :

Distribution in Japan :

Recent : Pacific side of Japan.
Fossil : unknown.

Boliving aenariensis (Cosra)
Pl 16 (5) fig. 21.
Compare with: 1937. Bolivina aenariensis CusaMaN, Cusaman Lab. Foram. Res., Special Publ. No. 9,.
p. 105, pl. 12, figs. 21-26.
Several specimens referrable to the present species were obtained from the-
Pacific side of Japan:
Distribution in Japan:
Recent : Pacific.
Fossil : unknown.

== (70 ==
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Genus Lozostoma EHRENBERG, 1854

Loxostomum EurexserG, Mikro. Geol., 1854, pl. 17, fig. 19 (Genotype, Loxostoma subrostratum
EHRENBERG).

Lozostoma Howe, Jour. Pal., Vol. 4, 1930, p. 329; Cusamaxy, Cusmyax Lab. Foram. Res., Special
Publ. No. 9, 1937, p. 168.

Bolivina (part) of authors.

Test in the earlier stages similar to Bolivina, in adult tending to become uniserial with
terminal aperture.

This genus with its early members, appearing in the upper Cretaceous, conti-
nues to the present oceans; its greatest development seems to be in the present
tropical waters at moderate depth.

Lozostoma amygdalacforme (Brapy)
Pl. 16 (5) fig. 7.

1884. Bolivina amygdalarformis Brany, Rep. Voy. Challenger Zool. Vol. 9, p. 426, pl. 53, figs. 28, 29.

1911.  Boliwvina amygdalaeformis Cusamax, U. S. Nat. Mus., Bull. 71, pt. 2, p. 42, text-figs. 69a, b.

1921. Boliwvina amygdalaeformis Cusamax, Ibid., Bull. 100, p. 133, pl. 26, fig. 3

1987.  Lowostoma amygdalaeforme CusamaN, Cusamax Lab. Foram Res., Special Publ. No. 9, p. 183.
pl. 21, figs. 21-23.

The types are from a Challenger station off the Philippines in 95 fathoms.
There are also many records of this species from the late Tertiary and recent
material of the Indo-Pacific region.

Distribution in Japan :

Recent : Pacific side of Japan.
Fossil : unknown.

Lozostoma Larrerianum (BraDY)
Pl. 16 (5) figs. 6a, b; 12a, b.

1884. Bolwina karreriana Brapy, Rep. Voy. Challenger Zool.,, Vol. 9, p. 424, pl. 53, figs. 19-21.
1893.  Bolivina Larreriana Eccrr, Abh. kon. bay. Akad., Wiss., Miinchen, Cl. II, Vol. 18, p. 299,
pl. 8, figs. 38, 39.

1911. Bolivina Larreriana Cusamax, U. S. Nat. Mus., Bull. 71, pt. 2, p. 40 text-fig. 65.

1921.  Bolivina karreriana Cusayax, Ibid., Bull. 100, p. 131, pl. 26, fig.

1937. Loxostoma karrerianum Cusamax, Cusayax, Lab. Foram. Res., Spec Publ., No. 9, p. 184 pl.
21, fig. 17,

The types are-from the Challenger station 232, in 345 fms., south of Japan.
The species is widely distributed in the Pacific in fairly deep water. It is most
abundant off southern Japan and off New Zealand.

Distribution in Japan:

Recent : Pacific and Western Japan Sea, but doubtful in the Northern Japan Sea.
Fossil : Plio-Pleistocene of Tiba, Kanagawa, and Sizuoka prefectures.

Loxostoma amygdalaeforme tokiense n. subsp.
Pl. 16 (5) figs. 3a, b.

The present fossil differs from the typical amygdalacforme by the prominent raised cos-
I
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tae which ornament the whole test.
Holotype (Reg. No. 21426) from the Pliocene of Toki, Aki-gun, Kéti prefecture.
Cusaman records L. amygdalaeforme (Brapy) from the Albatross stations D
4875, Korea Strait, in 59 fms.,, D 4964, off southeastern Japan, in 37 fms, and D
4883, Eastern Sea of Japan, in 53 fms. The present subspecies has not yet been
found in the adjacent seas of Japan.

Genus Bifarine PArRkER and Joxgs, 1872

Bifarina PARKER & JoxEs, Ann. Mag. Nat. Hist., ser. 4, Vol. 10, 1872, p. 198 (Genotype, Dimorphina
sazipara EARENBERG); CusayaN, Cusaman Lab. Foram. Res., Special Publ. No. 9, 1937, p. 196

Dimorphina EHRENBERG, 1854.

“Test with the earlier chambers biserial, later ones uniserial, uniserial portion making
up most of the test in most species; wall calecareous, perforate : aperture in the young as
in Bolivina. later terminal and rounded.” (CusEMAN)

According to CusmHmaN, the genus appearing first in the Jurassic, found its
well developped species in the Eocene, but the best characterized species are the
recent ones of the. Indo-Pacific.

Bifarina japonica n. sp.
PL 16 (5) fig. 12.

Test elongate, early portion biserial ; somewhat compressed, later portion uniserial, nearly
rounded in transverse section ; chambers distinet, excavated on lower side, often with a broad
collar-like projection in a band about middle portion of uniserial chambers ; sutures strongly
depressed ; wall smooth, except for raised band on cach chamber; aperture terminal, ellipti-
cal with a distinet lip. Length ca. 1 mm.

Holotype (Reg. No. 21444) from the Soyo-maru station 347, Kii Channel, in 126 fathoms.

The present form more or less resembles B. fimbriate (MiLLErr), but may be
easily distinguished from it by the different characters of chambers.

Distribution in Japan :

Recent : Pacific side of Japan.
Fossil : unknown.

Genus Rectobolivinag CusaMAN, 1927

Rectobolivina Cusmyax, Contr. Cusaman Lab. Foram. Res., Vol. 3, 1927, p. 68. (Genotype, Sagrina
bifrons BRADY)
Sagrina (part) and Siphogenerina (part) of authors.
Test elongate, somewhat compressed, early chambers biserial, later uniserial; wall cal-
careous, perforate; aperture terminal, rounded with a slight lip.
Some of the forms have been placed in Siphogenerina, and the generic posi-
tion of some of the species is confusing.

Rectobolivina bifrons (Brapy)
Pl 16 (5) figs. 11a, b.

1884. Sagrina bifrons Brapy, Rep. Voy. Challenger Zool., Vol. 9, p. 582. pl. 75, figs. 18-20.
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1893.  Siphogenerina bifrons EcGer, Abh. kon. bay. Akad. Wiss., Miinchen, Cl. II, Vol, 18 p. 317,
pl. 9, figs. 25, 26, 29.
1913. Siphogenerina bifrons Cusamax, U.S. Nat. Mus., Bull. 71, pt. 3, p. 105, pl. 45, figs. 1, 2, 5-7.
1921, Siphogenerina bifrons Cusamax, Ibid., Bull. 100, p. 277, pl. 36, figs. 2, 3.
1926. Siphogenerina bifrons Cusamax, Ibid.,, Proc.,, Vol. 67, art. 25, p. 16, pl. 3, figs. 7-9; pl. 4, fig. 4.
1927.  Rectobolivina bifrons Cusamax, Contr. Cusamanx Lab. Foram. Res., Vol. 3, p. 68.
1937.  Rectobolivina bifrons Cusamax, Ibid., Spec. Publ, N. 9, p. 204, pl. 23, figs. 13, 14.
This species is best developed in the region from Japan southward to the
Philippines and Malay Archipelago.
Distribution in Japan:
Recent : Pacific unknown in the Japan Sea.
Fossil : Plio-Pleistocene of Tiba and Sizuoka prefectures.

Genus Bolivinella CusamaN, 1927

Bolivinella Cusnmax, Contr. Cusmymax, Lab. Foram. Res. Vol. 2, pt. 4, 1927, p. 79 (Genotype, Tea-

tularia foltum ParkEr and JoNEs.)

“Test much compressed, the proloculum in the megalospheric form rectangular, in the
mierospheric form the young is apparently planospiral, later chambers biserial, chambers long
and recurved, not overlapping ; wall caleaicous, perforate; aperture transverse to the com-
pression of the test with numerous papillae at the base of the opening.” (CUsHMAN)

This genus occurs in the Eocene and continues to the present sea, especially
of the Indo-Pacific.

Bolivinella folium (Parker and JoNzs)
PL. 16 (5) fig. 20.
1884. Textularia folium BrapY, Rep. Voy. Challenger Zool.,, Vol. 9, p. 857, pl. 42, figs. 1-5.
1986. Bolivinella elegans AsaxNo, Jour. Geol. Soc. Japan. Vol. 43, No. 515, p. 619, pl. 33, fig. 3.
There are considerable variations in this species. The present form is very
similar to Brapy’s figure 3.

Distribution in Japan :
Recent : S6y6 Maru station 345, off Murotozaki, Sikoku, in 199 meters.
Fossil : Pliocene of Nakanosawa, Kuromatunai-mura, Suttu-gun, Hokkaido,

Genus Boliwinita Cusamaw, 1927

Bolivinita Cusamax, Contr. Cusmyax Lab. Foram. Res., Vol. 2, pt. 4, 1927, p. 90 (Genotype, Textu-

laria quadrilatera SCHWAGER.)

“Test with chambers biserial, periphery and broader sides all concave with strongly
developed angles giving a quadrate end view to the test; wall calecareous, perforate; aperture
large at base of inner margin in the median line.” (CUSEMAN)

The members of this genus seem to be common in shallow, warm waters of

the present oceans.

Bolivinita quadrilatera (SCHWAGER)
Pl. 16 (5) figs. 17, 18.
1866. Textularia quadrilaiera SCHWAGER, Novara Exp. Geol. Theil.,, Vol. 2, p. 253, pl. 7, fig. 10.
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1884. Textularia quadrilatera Brapy, Rep. Voy. Challenger Zool, Vol. 9, p. 358, pl. 42, figs. 8-12
1897. Textularia quadrilatera Frinr, U. S. Nat. Mus., Misc. Rep., p. 283, pl. 28, fig. 3.
1911. Teatularia quadrilatera Cusmyax, Ibid., Bull. 71, pt. 2, p. 24, text-figs. 42-44.
The present form seems to be widely distributed in the northwestern Pacific.
The types are from the Pliocene of Kar Nikobar.
Distribution in Japan:
Recent : Pacific ; nuknown in Japan Sea.
Fossil : Pleistocene of Tiba, Kanagawa, Sizuoka and Koti prefectures.

Boliwvinita quadrilatera cuneata n. subsp.
Pl. 16 (5) figs. 19a,. b.

Test nearly wedge-shaped, similar to that of B. quadrilatera (ScEwaGERr), but differing
from it by curved chambers which overlap the predecessors.
Holotype (Reg. No. 21427) from the Plio-Pleistocene of Muraoka-mura, Kamakura-gun,
Kanagawa prerecture,
Distribution in Japan :
Recent : unknown.

Fossil : Plio-Pleistocene of Kanagawa prefecture.

Genus Geminaricta Cusmavan, 1936

Geminaricta CusamaN, Cusamax Lab. Foram. Res., Special Publ. No. 9, p. 61.

Bolivinella CosamaN (part), Contr. Cusamax Lab. Foram. Res., Vol. 5, 1929, p. 33.

“Test in the early stages biserial, compressed, in the adult uniserial; wall caleareous,
perforate ; aperture in the adult consisting of a small rounded openings well separated from
one another toward the ends of an elongate, elliptical depression in the terminal wall.”
(CusHEMAN)

The genus is a specialized one and has been confined to the Miocene of the
southern France. But Cusmmax says, “It is possible that this genus may be found
in the Indo-Pacific or Australian regions, as other forms of the Miocene of France
show this range.”

Geminaricta pacifica 1. sp.
Pl. 16 (5) figs. 22a, b.

Test nearly triangular, early portion biserial, and tapering, later portion uniserial, sides
nearly parallel, periphery in early portion acute, later rounded; chambers distinet, not in-
flated ; sutures distinetly raised, very slightly eurved; wall roughened; aperture terminal,
elongate, with two small openings at both ends. Length up to 0.5 mm.

Holotype (Reg. No. 21445) from the S6ys-Maru station 578, Toyama Bay, in 187 fathoms.

This is the first record of the recent form of this genus.

Distribution in Japan:

Recent : Toyama Bay, Japan Sea.
Fossil : unknown.

Finally I wish to offer my warmest thanks to Prof. II. YaBe of the Institute
of Geology and Palacontology, Tdhoku Imperial University, Sendai, Japan, under
S .
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whose direction I am studying the Neogene Foraminifera faunas of Japan, for
kindly correcting and reconstructing this note before publication.

H A EE Bolivina B & I # & 3D

Bolivina BIGEREHOAILEICH LTk, % Cusaman @ monographic study #5359, WK Y & (ambh
DICEDRL, HRFED I DI EWT Z2 A Lic, 20 fiz 332 < & 28l 2kike, H&E o Bolivina han-
zawat, B. subangularis ogasaensis, B. pseudodifformis, Lozostoma amygdalacforme iokiense, Bolivinita qua-
drilatera cuneata (& HARDOKZFEFEM o GEHito 20 BEER X 4, HAb o251, B, I mdbhTon
oz tREHITETH 2, Wi Geminaricta B Lk, 7B o> Miocene oM RENTHE b
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67. On the Japanese Species of Uvigerina
and Iis Allied Genera

By

Kiyosi ASANO

(Contribution from the Institute ot Geology and Palaeontology, T6hoku Imperial University,

Sendai, Japan: Received January 18th, 1937 ; read February 12th, 1938)

In the collection of fossil foraminifera from Japrn of the Institute of geology
and Palaeontology, there are numerous specimens of the three genera, Uvigerina,
Angulogerina and Trifarina, their localities are;

&

& Ore 1

© ® =

Wakimoto, Oga Peninsula, Akita prefecture; Pliocene; Coll. K. Asano.

Taya, Iwamisannai-mura, Kawabe-gun, ditto; Pliocene; Coll. K. Asaxo.

Sade Island, Niigata prefecture; Pliocene; Coll. Y. Ozawa.

Natukawa-dani, Kitadyé-mura, Kariha-gun, ditto; Pliocene; Coll. K. HANzAWA.
Tagawa, Konado-mura, Nisi-tonami-gun, Toyama prefecture; Pliocene; Coll. K.
Asavo.

Sematanoseki, Sité-mura, Itihara-gun, Tiba prefecture; Pleistocene ; Coll. M. NaKA-
MURA.

Sanuki-mati, Kimitu-gun, ditto; Pliocene; Coll. F. Uzrpa.

Kamo, Toyato-mura, Awa-gun, ditto; Pliocene; Coll. F. Urpa.

Hiroseitiba, Kokubunzi-mura, ditto; Pliocene; Coll. F. UgDpA.

M
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10. Nisi-Nagata, Toyohusa-mura, ditto; Pliocene ; Coll. F. UEDA.

11. Takaya, Tomioka-mura, Kamakura-gun, Kanagawa prefecture; Plio-Pleistocene ;
Coll. F. Ugpa.

12. Yazu, Kanazawa-mati, Kuraki-gun, ditto; Pliocene; Cell. M. NAKAMURA.

13. Nozima, ditto, Pliocene; Coll. M. NAKAMURA.

14. Osikiri, Hong6-mura, Kamakura-gun, ditto; Plio-Pleistocene ; Coll. M. NAKAMURA.

15 Naganuma, Toyota-mura, ditto; Plio-Pleistocene; Coll. F. Ugrpa.

16. Asuka, Taruki-mura, Ogasa-gun, Sizuoka prefecture; Pliocene; Coll. R. Aoxr.

17. Kamiyasiki, ditto; Piocene; Coll. R. AOKL

18. Tlosoya, Haranotani-mura, ditto; Pliocene; Coll. R. AoKI.

19. Sugiya, Nang6-mura, ditto; Coll. R. AoKI.

20. Kefienzi, ditto; Coll. R. AoxI.

Most of these fossils belong to rccent species, but several are not known from
the adjacent seas of Japan.
There are 12 species of Uvigerina and its allied genera in Japan, namely:

Geological range in Japan

Uvigerina pygmaea A’ORBIGNY Pliocene-Pleistocene-Recent
U cf. bifurcata I’ORBIGNY 5

U tenwistriota REUSS. 2
U. mediterranea HOFPKER =
U. schwageri BRADY "

U aculeata A’ORBIGNY 53

U cf. peregrina CUSEMAN Pliocene
U yabei n. sp. »
U. substriata n. sp. o
U. pseudoampullacea 1. sp. Recent
Angulogerina japonica n. sp. =

Trifarina bradyi CUSHMAN 2%

Of these forms, U. yabei, U. substriata and U. cf. peregrina are not yet known
living, while U. mediterranea, U. tenuistriata and U. schwageri are fairly common
in the Plio-Pleistocene depodits of Tiba, Kanagawa and Sizuoka prefectures, but
apparently absent in those of the Japan Sea side. Other forms are widely distributed
in Japan, both fossil and recent.

As a rule, Uvigerina and its allied genera are abundant in fairly deep water
of the present seas.

Before going into the descriptions of the species, the writer wishes to offer
his warmest thanks to Prof. H. Yask of the Institute of Geology and Palacontology,
Tohoku Imperial University, Sendai, Japan, uvnder whose supervision the present
work was carried out, for kind suggestions and correction of this article before
publication ; he is indebted to those who kindly submitted their specimens to him
for study.

Genus Uvigerina d’OrBieNy, 1826

Urigerina d’OrRBIGNY, Ann. Sci. Nat.. vol. 7, 1826, p. 269. (Genotype, U. pigmaea d’ORBIGNY)
Uhligina ScauBerT, Sitz deut. naturw. med. Ver. Béhmen, 1899, p. 222.
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“Test generally triserial, elongate, fusiform, rounded in transverse section; chambers
distinet and inflated; wall caleareous, perforate; aperture terminal, rounded, with a neck
and phialine lip. often with a spiral tooth and an infernal twisted tube.”” (CUSHMAN)

Uwigerina seems to have been derived from Uvigerinelle with a virguline
aperture. The members of this genus are, in general, specifically distinguished
from one another by the difference in the form and arrangement of chambers and
in the ornamentation of wall. Although some species of Uwigerina have short
geologic ranges and are good horizon makers, most of the species are difficult to
distinguish, and too rare in occurrence to be of much stratigraphic value.

Uvigerina pygmaea d’ORBIGNY

Compare with: Uvigerina pygmaea Cusamax, On Uvigerina pygmaea ’OrpieNy, Contr. Cushman,
Lab. Foram. Res., vol. 6, pt. 3, 1930, p. 62, pl. 9, figs. 14-20.

Various forms of costate Uvigerinae have been referred to this species by
many authors. - In 1927, Cusamax visited the type locality, Coroncina, near Siena,
Ttaly and collected abundant material. According to his study, the test of this
species is fairly small and elongate, with the width of initial end differing much
in the microspheric and megalospheric forms. All but the last one or two cham-
bers have rather sharp longitudinal costae, usually discontinuous over sutures;
costac are replaced by numerous short spines on the last one or two chambers.

The apertural end has a distinct neck, elongate and slender, and in well pre-
served specimens thers is a distinet lip. The specimens at my disposal from the
Plio-Pleistocene of Japan, as shown on Plate 17 (6), figs. 5-7 varys considerably in
the shape of chambers, but otherwise are quite similar to d’OrBIGNY's pygmacea,
illustrated by CusEMAN.

Distribution in Japan :

Recent : Pacific and Japan Sea..
Fossil: Pliocene of Akita, Niigata, and Toyama prefectures (1, 2, 4, 5); Plio-Plei-
stocene of Tiba prefecture (6, 7).

Uvigerina cf. bifurcata A’ORBIGNY
Pl 17 (6) figs. 8, 4.

Compare with: 1839. Uwigerina bifurcaia d’'OrBiGNY, Foram. Amér. Mérid., p. 53, pl. 7, fig. 17.

1858.  Uwigerina pygmaea WILLIAMSON, Rec. Foram. Gt. Britain, p. 66, pl. 5, figs. 138, 139.

1884. Uwigerina pygmaea Brapy (part), Rep. Voy. Challenger Zool., vol. 9, p. 575, pl. 74, figs. 13, 14.

d’Orpreny distinguishes U. bifurcate from U. pygmaea by the arrangement
of costae, which “au lieu de se continuer sur tout I’hauteur de chaque loge, sout in-
terrompues, ou bifurquées, caractere constant chez tous les individus.” But Wirn-
LiamMsoN and Brapy say that the difference is not sufficient to consititute a speci-
fic distinction. CusaMmAN, emphasizes that Brapy’s figures of U. pygmaea d’Or-
BIGNY in the Challenger Report are of two distinet species. The writer considers
that Brapy’s figures 13, and 14 on Plate 74, may be separated from the others
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(Figs. 11,12) by the well-defined raised costae and more slender and elongate test.
These forms are perhaps referrable to d’OrBiexy’s bifurcata, but an accurate
identification is impossible without a study of the original specimen.
Distribution in Japan :
Recent : Japan Sea and Padcifie.
Fossil : Pliocene of Akita, and Niigata prefectures (1,3,4); Plio-Pleistocene of Tiba
and Kanagawa prefectures (7, 10, 12, 13, 15).

Uvigerina mediterranea HorkER
Pl 17 (6) figs. 8, 10, 11, 14, 15.

1932.  Uvigerina mediterranea Horrer, Publ. Staz. Zool. Napoli, vol. 12, Fasc. 1, p. 118, text-fig. 32.

The present form, once referred by many authors to U. pygmaeca d’OrBIGNY,
was first separated by Horker from the typical d’OrBIeny’s pygmaea. According
to Horker there are three forms in this species; one is larger than the two others,
which are transitionally variable to one another, and generally slender, tapering
to the initial end. These three forms explained to be due to * Trimorphism ™ are
respectively named as B, Al and A2 forms.

Distribution in Japan :

Recent : Pacific.
Fossil: Plio-Pleistocene of Tiba and Kanagawa prefectures (7; 10, 11, 14, 15) and
Pliocene of Sizuoka prefecture (17, 20)

Uvigerina tenuistriate REUSS
Pl 17 (6) figs. 12, 13.

1884. Urigerina tenuistriata Brapk, Rep. Voy. Challenger Zool, vol. 9, p. 574, pl. 74, figs. 4-7.
1893. Uwigerina tenuistriata Baeer, Abh. kon. bay. Akad. Wiss.. Cl. II, vol. 18, p. 315, pl. 9, figs
44, 52. ;
1913. Uwigerina tenuistriata Cusamax, U. S. Nat. Mus., Bull. 71, pt. 3, p. 95, pl. 42, fig. 4.
1921. Uvwigerina tenuistriata Cusamaw, Ibid., Bull. 100, p. 269, pl. 55, fig. 2.
1926. Uvigerina tenuistriata CroapymaN, New Zealand. Geol. Surv., Pal. Bull. I, p. 70, pl. 14, fig. 9.
Test elongate, subeylindrical, tapering to apieal end, composed of numerous chambers
ornamented with numerous fine, longitudinal costae; sutures distinet; aperture with a short
tubular neck and a distinet phialine lip.
The species may easily be distinguishable from U. mediterranea HoFKER by -
much elongate test with very finely striated ornamentation.
Distribution in Japan: ;
Recent : Pacific, and Wakasa Bay, Japan Sea.
Fossil : Plio-Pleistocene of Takaya, Muraoka-mura, Kamakura-gun, Kanagawa pre-
fecture.

Uwigerina schwageri BrADY
Pl 17 (6) figs. 19, 20, 24, 30.

1884. Uwigerina schwageri Brapy, Rep. Voy. Challenger Zool., vol. 9, p. 575, pl. 74, fig. 8-10.
Sl o S
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1913.  Uwigerina schwageri Cusamax, U. S. Nat. Mus., Bull. 71, pt. 3, p. 97, pl. 37, figs. 3, 4.
1921.  Uwigerina schwageri Cusamax, Ibid., Bull. 100, p. 270, pl. 55, figs. 3-5.

The species originally described by Brapy from the Philippines is very com-
mon in the region. CusEmAN says “ Apparently the region south of Japan, where
so many species reach their northern limits, is too cold for this species, for it was
not noted there.” The species is also absent in our collection of recent Foramini-
fera from the adjacent seas of Japan, but fairly common in the Plio-Pleistocene:
of Tiba and Sizuoka prefectures.

Distribution in Japan :

Recent : unknown.
Fossil : Pliocene of Tiba and Sizuoka prefectures (8, 9, 10, 18, 19).

Uvigerina aculeata d’ORBIGNY
Pl. 17 (6) fig. 23.
1846. Uwigerina aculeata d’OrBIGNY, Foram. Foss. Vienne, p. 191, pl. 11, figs. 27, 28.
1884. Uvwigerina aculeata Brapy, Rep. Voy. Challenger Zool., vol. 9, p. 578, pl. 75, figs. 1, 2.

1913. Uwigerina aculeata Cusamax, U. S. Nat. Mus., Bull. 71, pt. 8, p. 100, pl. 43, fig. 4.
1921, Uwigerina aculeata Cusamax, Ibid., Bull. 100, p. 273, pl. 55, fig. 6.

Next to Uvigerina schwageri Brapy this is a common species in the Philip-
pine regions. CusaMAN records it from the Albatross Station D 4957, off Japan,
in 437 fathoms.

Distribution in Japan :

Recent : Pacific.
Fossil : Pliocene of Tiba prefecture (8, 9, 10).

Uvigerina pseudoampullacea n. sp.
Pl. 17(6) figs. 28, 29.
Compare with: 1913 Uvigerina ampullacea CusamaN (not Brapy) U. S. Nat. Mus., Bull. 71, pt..
3, p. 102, pl. 42, figs. 3a, b.

Test elongate, ecomposed of a more or less compaet spiral of chambers in early portion
followed by two or more chambers uniserially arranged; wall finely hispid; aperture with
an elongate neck and phialine lip. Length up to 0.8 mm.

Holotype (Reg. No. 21428) from the S6yd-Maru station 345, near Muroto-zaki, Sikoku,.

in 199 meters. Paratypes are from the S6yd-Maru station 297, near Tanegasima in 516
meters.

Distribution in Japan:
Recent : Pacific along the coast of Southwestern Japan.
Fossil : unknown.

Unigerina yabet n. sp.
Pl. 17(6) figs. 1, 2.
Test elongate, subeylindrical, tapering at apical end, ecomposed of numerous chambers

with several distinet longitudinal costae except last formed-chambers; aperture with a short:
neck and distinet phialine lip. Length up to 1.5mm.

g
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Holotype (Reg. No. 21429) from fhe Pliocene of Wakimoto, Oga Peninsula, Akita pre-
fecture.
The present form is similar to U. tenuistriate REeuss, but differs in less num-
ber of costae. TFurthermore the last few chambers are not ornamented with costae.
Distribution in Japan :
Recent : unknown.
Fossil: Pliocene Wakimoto sandy shale of Oga Peninsula, Akita prefecture.

Uvigerina substriata n. sp.
. PL. 17(6) figs. 21, 22.
Test subeylindrical, composed of 5 or 6 whorls; chambers numerous, inflated ; sutures
distinet, gently curved, depressed; wall striated only near sutures; aperture at end of a
short neek and surrounded by a phialine lip. Length up to 1.8 mm.

Holotype (Reg. No. 21430) from the Plio-Pleistocene of Sanuki-mati, Kimitu-gun, Tiba
prefecture.

This new species is very distinet in sutures crossed by numerous fine striae.

Uvigerina cf. peregrina CusHMAN
Pl. 17(6) fig. 18.
Compare with: 1923. Uvigerina peregrina Cusamax, U. S. Nat. Mus, Bull. 104, pt. 4, p. 166, pl.
42, figs. 7-10.
1927.  Uvigerina peregring Garnoway and WISELER, Jour. Pal, vol. 1, No. 1, p. 76, pl. 12, figs. 1, 2.
The specimens are very close to CusHMAN'S peregrina in short, high plate-like
costae, which are granular on surface, spinose or brocken near apertural and
initial ends. But the last few chambers are considerably larger in the present
fossil which is wedge-shaped in general outline of test.
Distribution in Japan :
Recent : doubtful.
Fossil : Pliocene Wakimoto sandy shale of Oga Peninsula, Akita prefecture.

Uvigerina sp.
Pl. 17(6) fig. 16.

Test very rmall, fusiform, composed of about 3 whorls; chambers few, very slightly
Anflated ; sutures distinet, depressed; wall smooth, not ornamented ; aperture terminal with
a thickened lip and short neck.

The form differs from U. canariensis *OrBIGNY by less number of chambers
which are less inflated.

It is possible that this is merely a young stage of smooth surface Uvigerinae,
such as U. canariensis A’OrBiGNY or U. farinosa HANTKEN.

Genus Angulogering Cusaman, 1927

Angulogerina Cusamax, Contr. Cusamax Lab. Foram. Res., vol. 3, 1927, p. 69. (Genotype, vigerina.
angulosa WILLIAMSON)
Urvigerina (part) of authors.

“Mest triserial, elongate, the whole test angled, with three flattened sides and distinet
Preat - b



On the Japanese Species of Uvigerina and Its Allied Genera. 615

angles; wall caleareous, perforate; aperture at the end of a short neck, with a phialine
lip.” (CUSHMAN)

Angulogerina is a specialized form not far removed from Uvigerina, in which,
besides being trihedral, the later chambers tend {o become uniserial.

Angulogerina japonica n. sp.
Pl. 17(6) fig. 17.

Test generally triangular in seetion, both ends sharply pointed, the angles with sharp
carinae ; chambers few, sometimes indistinet only slightly inflated ; sutures indistinect, slightly
depressed ; wall ornamented with several longitudinal costae; aperture terminal, with a
short neck and distinet lip. Length up to 0.8 mm.

The present species differs from A. angulose (WinLiamsox) by the sharply
pointed apical end and distinctly carinated edges.

Holotype (Reg. No. 21431) from Urasimasy6, Wakasa Bay, Japan Sea, in 190 meters.

Distribution in Japan :

Recent : Japan Sea.
Fossil: Pliocene of Ketienzi, Nangé-mura, Ogasa-gun, Sizuoka prefecture.

Angulogerina sp.
Pl 17(6) fig. 26.
In this form chambers are very indistinet due to prominent costae; apical
end is sharply pointed and edges are strongly carinated.
Distribution in Japan :
Recent : Soyd-maru station 352, West coas  of IKii Peninsula, in 154 maters.
Fossil : unknown.

Genus Trifarinae CusaMAN 1923
Trifarine Cusaman, U. S. Nat. Mus, Bull. 104, 1923, pt. 4, p. 99 (Genotype, Trifarina bradyi

CUSHMAN).
Rhabdogonium Brapy (not Reuss) Rep. Voy. Challenger Zool,, vol. 9, 1884, p. 524.
Triplasia CusamaN (not Reuss) U. S. Nat. Mus,, Bull. 71, 1913, pt. 3, p. 62.

“Test elongate, triangular in transverse section; the early chambers in an irregular
spiral, later ones very loosely so or even uniserial; wall thin, translucent, finely punctate;
aperture terminal not radiate, at the end of a short, often phialine lip.” (CusmMmAN)

Trifaring is a homeomorph of Siphogenerina, although it is not known to
have a siphon.

Trifaring bradyi CUsHMAN
1923. Trifarina bradyi Cusamaxn, U. S. Nat. Mus,, Bull. 104, pt. 4, p. 99, pl. 22, fig. 8-9.
There are numerous records for this species, both Pacific and Atlantic.
Distribution in Japan :
Recent : Soyd-maru station 485, off the coast of Simane prefecture, Japan Sea in
93 meters. ]
Fossil : doubtful.
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Explanation of Plate 14 (3)

Figs. la, b. Elphidium crispum (LINNE)  x 25,

Fig. 2. Elphidium kusiroense n. sp.  x60.

Figs. 3a, b. Elphidium advenum (CUSHMAN) X 25.

Figs. 4a, b. Elphidium subgranulosum n. sp. x50.

Figs. 5a, b. Elphidium jenseni (CusaMAN) X% 25.

Figs. 6a, b. Elphidium eraticulatum (Frocaren and Mornn) % 20.
" Figs. 7a, b. Elphidium cf. fabum (Frcaren -and Morn) x25.

Figs. 8a, b. Elphidiella nagaoi n. sp. x 20,

Figs. 9a,b;10a,b.  Elphidium yabei n. sp.  x25.

Fig. 11. Elphidium yezoense Asavo, (Photo.) x5.

Explanation of Plate 15 (4)

Figs. 1a, b; 2a, b.  Nonion japonicum n. sp. x25.

Figs. 8, 8. Nonion manpulujiense Orugas % 25.

Figs. 4a, b. Nonion scaphum (Ficarer and Morn) % 30.
Figs. 5a, b. Nonion boueanum (d’ORBIGNY) var. x 25.
Figs. 6a, b Nonion subturgidum (CusaMaxN) % 30.

Figs. 7a, b. Nonion cf. umbilicatulum (MoxNTAGU) % 30.
Figs. 9a, b. Astrononion stelligerum (d’OrBIGNY) X 30.
Figs. 10a, b. Nonion pompilioides etigoense n. subsp. % 30.
Figs. 1la—c. Pseudononion japonicumAsiaNo  x40.

Figs. 12a, b. © . Nomionella pulchella Hapa  x50.

Figs. 13a, b. Nonion pompilioides (Ficuren and Morn) x25.°
Fig. 14 Nonion grateloupi (d'OrsigNy) % 30.

Explanation of Plate 16 (5)

Figs. 1, 15. Bolwvina hantkeniana BrADY
Fig. 1. Recent, off Murotozaki, Sikoku. x40. ;
Fig. 15. Pliocene of Ioki, Aki-gan, Koti prefecture. x30.

Fig. 2. Boliwina bradyi n. sp.
Recent, west coast of Kii Peninsula. x40.
Figs. 3a, b. Loxzostoma amygdalaeforme iokiense n. subsp.
Pliocene of Ioki, Aki-gun, Koti prefecture. x35.
Figs. 4a, b. Bolwina pseudodifformis n. sp.
Pliocene of Sanuki-mati, Kimitu-gun, Tiba prefecture. x40.
Figs. ba, b. Bolivina robusta BRADY
Pliocene of Hosoya, Haranatani-mura, Ogasa-gun. Sizuoka prefecture. x45.
Figs. 6a, b. Loxzostoma kerrerianum (BrRADY)
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Fig. 7

Figs. 8, 13a, b.

Fig. 9.

Fig. 10.
Figs. 1la, b.
Fig. 12
Fig. 14.
Fig. 16.
Fig. 17.
Fig. 18.
Figs. 19a, b.
Fig. 20;

Figs. 21a, b.

Figs. 1, 2.
Figs. 3, 4, 9.
Figs. 5, 6, 7.

Figs. 8,10,17,14,15.

Figs. 19, 20, 24, 30.

Figs. 21, 22.

H A p& Uvigerina J§ A FL # (3 3D

Pliocene of Muraoka-mura, Kamakura-gun, Kanagawa prefecture. 35.
Lozostema amygdalaeforme (BRADY)  x 40.

Recent, Tosa Bay, Sikoku. 40.
Bolivina hanzawai ASANO

Fig. 8. Pliocene of Ioki, Aki-gun, Ko6ti prefecture. x30.

Fig. 13. Pliocene of Hosoya, Haranotani-mura, Sizuoka prefecture. x30.
Bolivina spinescens CUSHMAN

Recent, Bastern Japan. x40.
Bolivina seminuda CUSHMAN

Pliocene of Muraoka-mura, Kamakura-gun, Kanagawa prefecture. x40.
Rectobolivina bifrons (BRaDY) :

Pliocene of Hosoya, Haranotani-mura, Ogasa-gun, Sizuoka prefecture. x 30.

Bifarina japonica n. sp.

Recent, Kii Channel. x40.
Bolivina aenariensis (Cosra)

Recent, Kii Channel. x30.
Bolivina subangularis ogasaensis ASANO

Pliocene of Hosoya, Haranotani-mura, Ogasa-gun, Sizuoka prefecture. x25.

Bolivinita quadrilatera (SCHWAGER)
Recent, off Murotozaki, Sikoku. x45.
Bolivina striatula CuSHMAN
Recent, Eastern Japan. x35.
Bolivinita quadrilatera cuneata n. subsp.
Pliocene of Muraoka-mura, Kamakura-gun, Kanagawa prefecture. x45.
Bolwinella folium (PArRkER and JoNEs)
Recent, off Murotozaki, Sikoku. x50.
Geminaricta pacifica n. sp.
Recent, Toyama Bay, Japan Sea. x40.

Explanation of Plate 17 (6)

Uvigerina yabei n. sp.
Wakimoto, Oga Peninsula, Akita prefecture. x20.
(?) Uvigerina cf. bifurcata d'ORBIGNY
‘Wakimoto, Oga Peninsula, Akita prefecture. 20.
(?) Uvigerina pygmaea 'ORBIGNY
Wakimoto, Oga Peninsula, Akita prefecture. x20.
Uvigerina mediterranea HOFKER
Fig. 8. Muraoka-mura. Kanagawa prefecture x 20.
Figs. 10, 11. Osikiri, Hongd-mura, Kanagawa prefecture. x20.
Figs. 14, 15. Ketienzi, Nangd-mura, Sizuoka prefecture. 20.
Uvigerina tenuistriata REuss.
Muraoka-mura, Kanagawa prefecture. 20.
Uvigerina sp.
‘Wakasa Bay, Japan Sea, 190 meters. x 20.
Angulogerina japonica n. sp.
‘Wakasa Bay, Japan Sea. 190 meters. x30.
Uvigerina cf. peregrina CUSHMAN.
Wakimoto, Oga Peninsula, Akita prefecture. 20.
Uvigerina schwageri BrRapy
Figs. 19, 20. Hosoya, Haranotani-mura, Sizuoka prefecture. x20.
Figs. 24, 30. Hiroseitiba, Kokubunzi-mura, Tiba prefecture. x20.
Uvigerina substriata n. sp.

— 83 —
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Fig. 20. Sanuki-mati, Kimitu-gun, Tiba prefecture. x20.
Fig. 22. Kamo, Toyota-mura, Awa-gun, Tiba prefecture. x20.

Fig. 23. Uvigerina aculeata d’ORBIGNY
Hiroseitiba, Kokubunzi-mura, Tiba prefecture. x 20.
Fig. 25. Trifarina bradyi CUSHMAN
SOyo-maru station 485, Japan Sea, 93 meters. x20.
Fig. 26. Angulogerina sp.
Soya-maru station 352, west coast of Kii Peninsula, 154 meters. x30.
Fig. 27. Uvigerina sp.
Ditto. x40.
Figs. 28, 29. Uvigerina pseudoampullacea n. sp.

Fig. 28. S0yd-maru station 345, near Muroto-zaki, Sikoku, 119 m. x40.
Fig. 29. S0yo-maru station 297, near Tanegasima, 516 meters. x40.

68. il & B 3 7 A oA M o sk v» T (0)

(WEFn 13 48 2 B 12 Hils, 2 B 12 HEZ#:)

BTHE L B B o g aRSimR A 2 o A e a MR T, chk ) KBEER
7% 5 WEHEM S BICIRE L7, WIRO BRSHHEDIE & R L 7 o2 S aimEic,
B R E SRR B e, B ORI B RS IRGRE K DA PR R ORI BRI B 5

R T HAARE B ORI Lo THREDKHED DIRIE LM F 86 LT 37 J§ 52 i (5% 1
K2 2§ 5 T L s, CREEOhHET R BHRAESLISE MR LTkt 5 e
LB oOTES)

e 1 3ok FAREE (IR R © 2 OB L b o 7 B 19%), 13 FE (4 25% )b
5% o SICIARAE IO FEHBIIT 7 5 ARMFULHS I3 LA v b 023 3 8 (Cinnamomum,
Tetradenia, Ficus). 3 ff (Ficus sp., Cinnamomum camphora, Tetradenia glavea) 2 2O TR
HLAXT 10 B (3 27%), 16 i (# 30%) BZHEAAMIIL S ICRENAWIDOTH 5,

A HARES R 2 i8EED 5 b,
Glypiostrobus europaeus HEERD Liriodendron honsyuensis ENDOY

Sequoia sempervirens ENDL, Sassafras yabei TExpd et Oxursu®

MEHHE BT 2HBE=ACER T R ) SRR 2 EET 2 MR D % o H—LfEEss

1) EREARGE . BiERobakity Gaagie). P. 20, 1931

2) Expd, S. and Oxrursu, H.: Glyptosirobus Cone from the Liriodendron Bed near Sendai. Proe.
Imp. Acad. Tokyd. XII, pp. 138-140, Figs. 1-3, 1936.

3) Exnd, S.: A Neogene Species of Sequoia from Japan. Bot. Gazette. XCIV. pp. 605-610, Figs.
1-18, 1933 ; New Fossil Species of Sequoia from the Far-East. Proc. Imp. Acad. Tokyo, XII, pp. 172-
175, Figs. 1-13, 1935. '

4) Expd, S.: Discovery of Liriodendron Leaves from the Neogene of Japan. Proc. Imp. Acad.
Tokyd, X, pp. 590-593, Figs. 1, 2, 1934.

5) Expd, S. and Oxursu, H.: A Neogene Species of Sassafras from Japan. Proc. Imp. Acad.
Tokyd, XII, pp. 47-49, Figs. 1-4, 1936.
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D 4B 4 b TERERHRE Led B EMD b oiconwTAH L GERTRZW E B3,

Tazodivm \ZALTAFIIMOUTR L O A F > 2 LT % boTHA & LTIEE Pk =10
[ED bRE I, REICATHHEZROKKBICELCET 20 THI2BHHE=MBEL LTI
fEHE RO, E) D b RAFEUF 72 b OpRESNTIE S,

Catalpa VEALRERFINHES B OB c 343 2 B T & 2 B3FRBUCIA TR IRAEEAR & U TRE  #ks
ENTEZICT Eh v, IEHED S M7 m 3B AR R E 3 L7,

Firmiana platanifolia |FEsicIiES 2 b O CTRELHICERE LTHRIEINTE SR D EE
OEARTH 5, WA E LTRSS ESRIOHETH %,

Tlew cornuta \XEFHARTGOIEY HT 2 b O TRHIPINE L OIMC BET 280k 2T, =K
LB H3 2 & SRR O AT s Bk o THE Lie,” MIZEMTRILE 2 ORERTS 5, dcer
truncatum K1 Acer framcheti FILTHIPINAFR T, Fagus ferruginea VEJLEEAFIN D PETHE
H I3 % Fagus americana [THNTH 5o

Populus balsamoides & Ficus ruminiana & ZHC iR O gl & 5058 2 WA TE TR

XKD shgititic i b HRICET 595, BT R EAAHBBHTIIR L VBRI b Lk
MZEPSEEE & &2 T 2 BT Ui DAL TR 2\, HSE DR LIARFIN O L & >~ ) THIG 3]
52 Populus balsamifera L. T %, Ficus ruminiona |3 Oswald HErR #4243 Schweiz @

Osmunda sp. t FPagus ferrugines Arr.
* Glyptostrobus europaeus HEER t Ficus ruminiana HEER
* Sequoia sempervirens JNDL. . sp.
* Taxodium distichum RicH. * Firmiana platanifolic Scuorr et ENDL.

*

Taxus cuspidata S. et Z. Liriodendron honsyuensis ENDO

Thuja japonica MEXIM. t Ilex cornuta LINDLEY et PaxrToN
Acer diabolicum BL. Juglans sp.
A, pictum THUNB. Hydrangea sp.
Ao rufinerve S. et Z. Kalopanaz ricinifolium MiQ.
A, eupalmatum Koipz. Meliosma sp.
t A.  truncatum Bunge Magnolia sp.
t A.  francheti Pax. Ostrya japonica SARG.
A, sieboldianum MiQ. Pirus sinensts L.
Alnus firma S. et Z. var. sieboldiana WiNgLe 1 Populus balsamoides GAEPP.
g mazlmowiczit CALL. Prunus ssiori Fr. Sct.
A. Tirsuta TURCZ. Quercus Sp.
Betula japonica SIEB. Q. cerispula BrL.
B. mazimowicziana REGEL Q. glauca THUNB.
B. ermanni CHAM. * Sassafras yabei Expd et ORUTSU
Castanea crena‘e BrL. Sapivm japonicum Pax et K. HoFry.
* Catalpa ovata G. Dox. Stewartia pseudocamellia MaXIM.
Cvltis sp. Tetradenia glauca MATSUM.
Clethra barbinervis S. et Z. Ulmus japonica SARG.
Cinnamomum camphora NEES. et EBERM. Vitis sp.
Fagus sp. Viburnum furcatum BL.
I. crenata BL. Zelkowa serrata MAKINO

Table I. List of the Fossil Flora found in the Nenosiraishi Plant bed etc.
{* (Genera) t (Species) extinet in Japanese Island, except Taiwan.}

6) Mixkr, S.: -Plant fossils from the Stegoden Beds and the Flephas Beds near Akashi. Jap.
Jour. Bot. Toékyd, VIII, pp. 320-322, pl. IX, B. D, Fig. 7, F-H, 1937.
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RiCHARD R AT O R T 2 ER U R 25 2 ISR RIEMEREE Akt BT,
2 T SR & OFE 7 AR LA REOHERC & AR D T iy 2 BE A R/EEE
EEREA I R ORI B & SR T MU & 2 A BT, B PHt R iR T 5oL Ao

On Fossil Plants from the Environs of Sendai (I).
(Résume)

By

Seidd ExDO

In the present article is treated a Neogene flora of the Nenosiraisi plant bed. The plant bed is
one of the prolific plant bearing deposits hitherto found in the environs of Sendai, its type locality
being Nenosiraisi, about 12km. NW. of the City; the plant bed seems to occupy a considerable area
around the type locality.

The material were collected by Mr. H. Okutsu and the writer during the several years past
from the type horizon and from some others thought to be almost contemporancous with it.

The plant species diseriminated of the material are listed. The flora consists of 52 species in 37
genera, and has 7 genera (about 19% of the whole) and 13 species (about 25% of the whole) exotic
to the present flora of the islands of Japan proper. Some of them, however, are now living in
Taiwan. Furthermore, 10 genera (about 27% of the whole) and 16 species (30% of the whole) are no
more living in northern Honsy@. The plant bed is Upper Miocene in age, judged on the mammalian
and molluscan remains found in the underlying Siogama and overlying Tatunokuti group.

7) Heer, O.: Die tertiire Flora de Schweiz. III, p. 183, pl. CLIIL, Figs. 11, 12, 1859.
— 86 — : ;



69. Neogene Shells from the Vicinity of the City
of Takasaki, Gumma-ken, Japan

By
Tuneteru OINOMIKADO
(Read February 12th; received March 26th, 1938)

At the 6th. Ordinary Meeting of the Palacontological Society of Japan (1937),
the occurrence of Neogene mollusks from the Tomioka-Simonita distriet, Gumma-
ken was reported by Mr. K. Svzukr. In 1938, Dr. Huzimoro and Mr. Kosayast”
described the geology of the district, and according to them the geological sequence
of the Neogene deposits is as follows (in descending order).

1. Akima bed: Conglomerate, agglomerate, and lava flow.

2. Ttahana bed: Alternation of sandstone, shale and conglomerate ; lignite
beds containing plant leaves at the upper.

3. Tomioka bed: Alternation of sandstone and shale, and conglomerate.

4. Usibuse bed: Sandstone.

5. Kanohara bed: Conglomerate.

Dr. Huzivoro and Mr. Kosavyasrt collected Lepidocycline and Miogypsing from
the Tomioka bed and many mollusks from the Itahana bed. They cancluded that
the age of the Tomioka bed is referred to Miocene, and the Itahana bed, which
unconformably covers the Tomioka bed, is Pliocene in age.

The writer collected some interesting species of Mollusca from the Itahana
bed. The distinguished forms are as follows:

1 2 3
PELECYPODA

Nuculana comfusa (HANLEY) .ocovr v aleriiiiinniieetinmemeoenasvessos = — R
@ Anadara Ogawos. NEARTBANA: oosuews in ool s s o wias s mns smsiaeiesssamssssas -— R ==
O SIS SR A eyt s oo 1o e ron o et R oot e i gty ey S5 — R —
@ Glycyments B-suzQRVl D BDs wivva s oss s s am s i o6 o i & m g e ms e 49 s F F —
Mytilus sp.. ... vl I VL W LRI W S LI e s e A — R —
@ Chitamys Fansharal CYOROTANAY samssdevsmeessnvessssos ooes s s s o amessn — F —
LTS, B o isvshlerr e Tyt o i bycatsoragias vins npeviiossss 3 6yl apy s ot e — R R

1) Huzivmoro and Kosayvast: Jour. Geol. Soe. Japan, Vol. 45, No. 533, pp. 205-226, 1938.
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@ Solarielln SakYs YOROTAMA. « s oisssssnnassnnoisisssiisssssisssssiss == R
Turcicula argenteonitens (LISCHKE) — e

@ Turritella kadonosawensis OTURA = —

Actaeopyramis eximic (LISCHRE) 2. ... = —
Capulus sp. = —

Crepidula sp ' - - —

@ Natica (Tectonatica) janthostoma DESHAYES .. ......o.oeiueeneeanannnn. — F
@ Natica (Neverita) didyma BOLTEN. ... ...o.ou ettt — —
@ Bursa yabei Nomura et HaTar == -

@ Phos (Coraeophos) iwakianus (YOROYAMA) = —

@Olivella iwaliensis NoMura et Harar =
Olivella consobrina (LISCHKE) : —

Pulgoraria (Psephaea) prevostiana (CROSSE) — R

@®Cancellaria hulusimana Nomura et FHATAT = ==

@ Surculites (Megasurcula) yokoyamai OTiKA — R

Cylichna Lozukensis n. sp. — =

vl B e B s - -l == s - =)

W W

(R....rare; F....frequent)
Loc. 1. Higasinodono, Iwanoya-mura, Usui-gun.
Loc. 2. Suyama, Iwanoya-mura, Usui-gun.
Loc. 3. Annaka-mati, Usui-gun.

It is interesting that there are many common species between the fossil fauna
of the Itahana bed and that of the shell beds of Tanagura, Hukusima-ken, des-
cribed by Dr. Yorovama” and Messrs. Nomura and Harar®. The geological age
of the Tanagura Beds is considered by the latter authors as the Middle Miocene.
The molluscan fauna of the Itahana bed is also related to that of the Kadonosawa
series in Iwate-ken. Now Messrs. OMURA, SawararI, and Saro of the Nippon Oil
Company are studying the geology of the above titled region. After the completion
of their geological survey, the age of the Itahana bed will be discussed.

The type specimens of Glycymeris k-suzukii n. sp. collected by Mr. Muragost
are preserved in the Geological Institute, Faculity of Science, Imperial University
of Tokyo. The other specimens described in this paper were presented by the

@® Common species between the Tanagura Beds and the Itahana bed.
1) Yorovama: Jour. Fac. Sci. Imp. Univ. Tokyo, Sec. 2, Vol. 3, Pt. 4, pp. 197-203, 1931.
2) Nomura and Harar: Saitdé H6-on Kai Mus., Res. Bull.,, No. 10, pp. 109-155, 1936.
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Nippon Oil Company to the Imperial Geological Survey of Japan.

Description of the Species
Glycymeris k-suzulkii n. sp.

Pl. 20 (7), figs. 1, 2, 3.

Shell fairly large, thick and solid, suborbicular in outline, somewhat longer than high,
greatly inflated, nearly equilateral. Anterior and pcsterior ends rounded; antero and
postero-dorsal margins decending, slightly convex; ventral margin regularly arcuated. Beak
rather swollen, prominent, located almost at the center of the dorsal border. Surface or-
namented with many radiating impressed lines crossed by concentric growth lines which are
numerous and irregular. Interior of the type specimen unknown. Interior of paratype:
Ligamental area rather broadly triangular, equilateial, flattened, transversely finely striated.
Cardinal plate large and thick, the upper margin nearly straight, the lower one broadly
curved, obtusely angulated at the middle. Teeth about 10 on each side. Inner surface with
faintly radiating striae. Muscular impression distiet, thickened.

Holotype (in Geol. Inst. Fac. Sei. Imp. Univ. Tokyo.) 734 mm long; 63.3mm high;
29.1 mm thick.

Oceurrence : Hatonosukake, Twadaira-mura, Kita-kanra-gun (type loeality); Name-
risawa, Annaka-mati, Usui-gun ; Higasinodono, Iwanoya-mura, Usui-gun ; Suyama, Iwa-
noya-mura, Usui-gun.

This species is closely allied to G- cisshuensis MaxtyAMa®, but it differs from
that species in that the shell is more equilateral, more inflated, the beak is larger
and more swollen. . k-suzukii also resembles G. nakamurai Maxryama®” and G-
oinouyer Nomura®. Compared with G. nakamurai, the new species has a more
convex shell with larger beak, more numerous radiating striae on the surface, and
broader ligamental area. It also differs from G. oinouyes in having a more dilated
shell with more swollen beak. The present new species has the most convex shell as
scen in the following table.

Length Height Thickness
G. c'sshuensis 67 mm 62 mm 22 mm 3:28:1)
G. nakamuras 78 71 26 (3 ¢ 27 = 1)
G. oinouyei 61.5 51.5 22.5 (27.223: 1)
: 62 61.7 19 (82232 : 1)
G. k-suzukit 73.4 63.3 29.1 2b5522: 1)

The new species differs from (. imperialis Kuropa®, a living species of Japan,
in that the shell is much larger and longer. @. k-suzukii is easily distinguished
from @. albolineata (LiscukE)”, a common recent species, in being more circular in
outline and in possessing a more inflated shell.

The specimen from the Tanagura Beds, which was referred to G. albolineata
by Dr. Yoxovama®, is probably the present species. It was dedicated to Mr. K.

1) Maxrrvama: Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. 2, No. 3, p. 155, pl. 13, f. 3, 3, 1926
2) Maxiyama: Op. cit, Vol 3, No. 1, p. 80, pl. 1, £. 5, 6, 1927.

3) Nomura: Op. cit., No. 5, p. 74, pl. 3, f. 1, 1935.

4) Kuropa: Venus, Vol 4, No. 4, p. 201, pl. 4, 1934.

5) Liscuke: Jap. Meer. Conch.,, Vol. 8, p. 108, pl. 9, f. 11, 12, 1874.

6) Yorovama: Op. cit, Sec. 2, Vol. 3, pt. 4, p. 199, 1931.

— 85 —



674 T. OINOMIKADO

Suzukz, who first reported at the meeting of the Palacontological Society of Japan
(1937) that the Glycymeris from Hatonosukake, Iwadaira-mura is new to science,
but he did not give any descriptions.

Crassatellites suyamensis n. sp.
Pl. 20 (7), figs. 9, 10.

Shell small, trigonal, sonewhat lohger than high. Anterior end rounded; posterior end
obtusely truncated. Antero-dorsal margin straight, sloping, even slightly excavated near the
beak. Postero-dorsal margin somewhat convex. Ventral margin broadly arcuated, finely
crenated. Posterior ridge obsolete. Sculpture consisting of many, concentric rounded ribs,
obsolete on the postero-dorsal border. Beak small, pointed, slightly inclined forward. Lu-
nule distinet, longly ovate. Escucheon lanceolate, longer than the lunule.

Measurement :
Length Height Thickness
Holotype (in Imp. Geol. Surv. Japan) 18.5 mm 15.6 mm 47nm
Paratype 18.1 14.8 unknown

Oceurrence : Suyama, Iwanoya-mura, Usui-gun.

This species resembles C. nanus (Apams et Rerve)”, a species found in the
Japanese waters. It differs from the latter species by its more steeply sloping
convex postero-dorsal margin, and less arched ventral margin. C. pauzile (Yoxo-
vama)” from the Neogene deposits of Titibu is an allied species. But this new
specics has a more acute apical angle and finer concentric ribs.

Cardita (Miodontiscus) nakamurai annakensis n. subsp.
Pl 20 (7), figs. 7, 8.

The shell is closely allied to C. nakamurai (Yoxovama)® but differs in its more numer-
ous rediating ribs. The speecies has ten to twelve ribs, while the ribs of the subspecies are
fourteen to sixteen in number.

Measurement :

- Length Height Thickness
Holotype (in Imp. Geol. Surve. Japan) .2 mm 4.8 mm 1.6 mm
Paratype No. 1. 3.7 3.7 1.2
Paratype No. 2. : 4.0 4.5 unknown

Occurrence : Annaka-mati, Usui-gun.

The species is closely allied to C. prolongate (CarrentER)®. In a former
paper” the writer combined them into a single species. Dr. ScaENck has examined
the specimens of C. nakamurat (Yokoyama), which were forwarded by Mr. Oruxka,
and answered him as follows “ Comparison of Miodontiscus prolongate and ‘ Ve-
nericardia’ nakamurai shows them to be congeneric but not conspecific .

Thracia higasinodonoensts n. sp.
Pl 20 (7), figs. 11, 12.

1) Apams and Reeve: Voy. Samarang Moll, p. 81, pl. 23, f. 2, 1850.

2) Yorovama: Op. cit.,, Sec. 2, Vol. 1, Pt. 3, p. 122, pl. 15, f. 8-11, 1925.

3) Yoxovama: Jour. Coll. Sci. Imp. Univ. Tokyo, Vol. 44, Art. 7, p. 5, pl. 1, £ 9, 1923.
4) CarpexTER: Brit. Assn. Adv. Sci., Rept. for 1863, p. 642, 1864.

5) Omomigapo: Jour. Geol. Soc. Japan, Vol4d, No. 520, p. 66, 1937.
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Shell rather small, ovately transverse, swollen in the central and umbonal area, com-
pressed in the postero-dorsal area, rounded in front, and truncated behind. Antero-dorsal
margin nearly convex ; postero-dorsal margin straight and horizontal. Anterior end broad,
-rounded ; posterior end trunecated, narrower than the anterior. Ventral margin broadly
arched, rounded in front, sloping straight along the posterior border, slightly excavated
near the postero-ventral corner. Surface sculptured with irregular concentrie growth lines.
Posterior ridge oblique, rather distinet. Beak not prominent, located near the middle of
the shell length.

M:asurement :
Length Height Thickness (Both valves

Holotype (in Imp. Geol. Surv. Japan)  26.9mm 16.3mm 9.1mm closed)

Occeurrence : Higasinodono, ITwanoya-mura, Usui-gun.

This species resembles 7. concina Gourp” (=T. papyraces of Yoroyama)?,
but differs from that species in that the shell is higher; the ventral margin is
more arched ; the surface behind the posterior ridge is more depressed in the
middle ; the postero-ventral angle more acute. 7. beringi Darr” (= Telline ka-
kumana Yoroyama)? is also an allied species. But Dall’s species has a larger
shell and more steeply sloping dorsal margin. 7. pertrapezoides Nomura® is a
shell closely allied to this new species. But the former has a larger shell, more
prominent beak, and less oblique posterior ridge.

Cylichna kdzukensis n. sp.
Pl 20 (7), figs. 4, 5, 6.

Shell rather large for the Genus, thin, eylindrical, convolute, tapering at both ends, broadest
at one-third of the length from the anterior end; posterior end truncated, anterior end
rounded ; surface with obtuse lines of growth and fine impressed transverse striations, the
latter more distinet near the upper and lower ends and a fine'interstrial line lying between
the striations near the anterior end; aperture as long as the shell-height, narrowed in the
posterior portion, dilated in the anterior; outer lip thin.

Measurement :
Height Diameter
Holotype (in Imp. Geol. Surv. Japan) 174 mm ; 7.7 mm
- Maximum diameter of aperture
5.8mm
Diameter of aperture at apiecal portion
2mm
Occeurrence : Annaka-mati, Usui-gun.

C. musashiensis Toruxaga® is an allied allied apecies. But the new species is
easily distinguished by its surface sculpture and more dilated aperture. In the
sculpture the present species resembles C. copulenta Yowxovama®, but it differs

1) Gourp: Otia Conch., p. 161.

2) Yoxrovyama: Op. cit,, Vol. 44, Art. 1, p. 171, pl. 14, f. 12, 1922.

3) Darn: Proc. U.S. Nat. Mus., Vol. 49, p. 442, 1915.

4) Yoxrovama: Op. cit., Sec. 2, Vol. 2, Pt. 4, p. 177, pl. 67, f. 14, 1927.

5) Nomura: Op. cit.,, No. 6, p. 50, pl. 7, f. 4, 1935.

6) ToxrunaGa: Jour. Coll. Sei. Imp. Univ. Tokyo, Vol. 21, Art. 2, 32, pl. 2, f. 12, 1906.
7) YoxoyamA : Op. cit, Sec. 2, Vol. 1, Pt. 7, p. 217, pl. 28, f. 3, 1926.
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from the latter in that the shell is slender, and the aperture is less dilated in
front.

Explanation of Plate 20 (7)

Fig. 1. Glyeymeris k-suzukii n. sp. Specimen from Namerisawa, Annaka-mati, Usui-gun,
Gumma-ken. (x1). i

Figs. 2, 3. Ditto. (Holotype). (x1).

Figs. 4, 5, 6. Cylicima kézukensis n. sp. (Holotype). (x1.5).

Figs. 7, 8. Cardita (Miodontiscus) nalamurai annakensis n. subsp. (Holotype) (X 3)

Figs. 9, 10. Crassatellites suyamensis n. sp. (Holotype) (X1.5).

Figs. 11, 12. Thracia higasinodonoensis 1. sp. (Holotype) (X1.5)
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70. A New Species of Calyptogena from the
Higasiyama Oil Field, Niigata-ken, Japan*

By
Tuneteru OINOMIKADO and Kinji KANEHARA

(Received May 27th ; read June 11th, 1938)

In 1937, one of the present writers (Omomikapo) made a large collection of
fossil shells from the Usigakubi bed of the Higasiyama Oil Field, Niigata-ken.
Some specimens of a peculiar shaped vivalve, Calyptogena nipponica n. sp. have
been founded among the fossil fauna. In the same year, the another writer (KKANE-
HARA) visited the oil field, and obtained two specimens of this new species from
a water well sunk into the black shale of the Kubiki series at Nakanosawa, Higasi-
yama-mura, Niigata-ken.

There are three known species of the genus Calyptogena, including C. nippo-
nica, which seems to be extinet. C. pacifica Darr” is living in the Clarence Strait,
Alaska to the Santa Barbara Channel, California, and is also known as a fossil
from the Pliocene of California. Recently it was reported by Orura” from the
Pliocene of the Oga Peninsula, Akita-ken, Japan. C. elongate Darr” is another
representative of the genus, and now living in the waters of Santa Barbara Islands
to San Diego, California.

The specimens from the Usigakubi bed were contributed to the Imperial
Geological Survey of Japan from the Nippon Oil Company.

Genus Calyptogena Darr, 1891

Type (by monotype), Calyptogena pacifica Darn, Proc. U.S. Nat. Mus., Vol. 14, p. 190, 1891.

Calyptogena nipponice n. sp.

Holotype : A both valves closed specimen from the Usigakubi bed (Pliocene); preserved
in the Tmperial Geological Survey of Japan.

Description : Shell moderately large, rather solid, transversely elongate, strongly in-
equilateral. Beaks low, tumid, situated about one-third or one-forth of the length from the
anterior end. Anterior end rounded; posterior end more broadly rounded. Antero-dorsal
margin shorl, slightly excavated in front of -the beaks; postero-dorsal margin long, gently
arcuate. Ventral margin nearly straight, somewhat concave near the middle. Surface seulp-
tured with eoncentrie incremental lines, slightly depressed near the center of the ventral
portion. No lunule. Ligament long and strong. Hscutecheon lanceolate, bounded by elevated
ridges, long, extending to the half of the postero-dorsal margin. Iinge normal.

* By the permission of Dr. S. Yayaxg, Director of the Imperial Geological Survey of Japan.

1) Proe. U.S. Nat. Mus., Vol. 14, p. 190, 1891.
2) Jour. Geol. Soc. Japan, Vol. 44, No. 522, p. 231, 1937.
3) Proc. U.S. Nat. Mus., Vol. 52, p. 408, 1916.
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Dimentions : Height Length Thickness
Holotype. 46.1mm 115.4mm 15mm (one valve)

Comparisons: At first sight this shell resembles somewhat Trapizium japoni-
cum Prisery,” but the escutcheon and the hinge arc entirely different. The new
species is distinguished from Calyptogena pacifica Darr by a larger and more
elongate shell. C. nipponica is closely allied to C. elongata Darr, but differs from
tnat species in that the shell is very much larger and more solid; the anterior
end is narrower; and the surface of the ventral portion somewhat depressed.
Paphia hachiyai Nomura® of the Miocene of the Nisi-Tugaru District, Aomori-ken,
is also an allied species. But Nomura’s species has a higher shell and broadly
arched ventral border.

Type locality: Usigakubi bed (Lower Pliocene). In a gray shale, on the
eastern bank of the Mae-kawa, about 1.2 km. south of the village office of Nisitani-
mura at Nakamura, Nisitani-mura, Kosi-gun, Niigata-ken.

Remarks: The occurrence of the species in the type locality is not rare, As
already stated, Kanemara obtained this species from the Kubiki series (Miocene).
Mirrurt, geologist of the Imperial Geological Survey, colleted this Calyptogena from
his Katsuura Beds (Upper Miocene or Lower Pliocene) in the Bo6sd Peninsula.
The geological range of the new species, hithrto known, is Miocene-Pliocene.

Explanation of Plate 21 (8)
Calyptogena nipponica n. sp.

sl iolotype. (x5/7)

2 Ditto, dorsal view. (x5/7)

igs. 3,4. Specimens from Nakanosawa, IHigasiyvama-mura, Niigata-ken. (X1)
Fig. 5. Paratype. (x6/7)

%98 BRI i B BE Calyptogema o 1 HFE G 3D
RIREFIREEE, £ ] 385 =

=R Calyptogena J§ix DArL (1891) 1tk U filzk & hu, #XFh (% C. pacifica DAL T 3 o AFEIEFfE Alaska.
5 California (24775 L, ZMbfald California o SEHR 2 415 4, S B 3 FEREREE T K Y FRE RSB
BE4R 55 o SEHTREA> B & muizo ARG HULIE BC BT 3R Mg X v Calyptogena iR C. nipponica.
2RI L 7e 38, SR IE AR IR0 il o NERE BRI 90 B A 22 3R 7 GBI 70 BIRIE 3 e ARE ORI 2 1% o
e /N MR I SR A EEE U, AT 62 Roln bifhiz BB 3T o w47 Bk
d D EMEE Lic, C. nipponica OMEFFRIZA HIZH 5 Th 2 T it L3 & 685 T T 2,0

1) Proc. Acd. Nat. Sei. Phila., Vol. 57, p. 119, pl. 5, . 34-36, 1905.
2) Saito Ho-on Kai Mus. Res. Bull, No. 6, p. 55, pl. 3, f. 5, 6, 1935.
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Constitution of the Palaeontological Society

of Japan.

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

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

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

Article 4. Proceedings of the Society and articles for publication shall be published through the
Journal of the Geological Society of Japan. Separates and circulations will be sent to
members of the Palaeontological Society who are not members of the Geological Society
of Japan.

Article 5. The annual dues of this Society is two dollars for the foreign members of the Society.

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

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