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1. (3UBIC

i 5 VLU A bk 0 h FT i A PR R 13 B 2 kR
BWILOEEL, bW b EIE RO FA 7%
FEHLE LTS NTW A ($8YE, 1963 Chinzel
and Iwasaki, 1967 : Iwasaki, 1970). AKE|ZHB1T 5
HAEYFIZIIE L 2o Tbh, THRAEEILAIE
0T, MEUR, RIKE S v LA, 3ERS
Lo, HIEm, HgEL EoMIbh & w72 ER R HE
EEOME AP ThbN TS (FH, 1988 : 4 -
HH, 1991 ; BAIT A, 1998 ; Hayashi et al, 2002 ;
Yamaguchi and Hayashi, 2001 ; #liR1Z2>, 2003).
F72, METIHYOL F I v~y O b
ENTWwD (JEIE - K56, 2021). BHEBIWALA IS
B L ClEHEDL D% <, THETIORR (1983) &
FkiED (2020) IC& o T YV THOBENENT
WLDATH o7z,

Lnls 9 4 SEHEILA X, FEEODENTH D
ANRDS20204E 2 H5 R & 7 FAL A BEBORAETICF
RL7Z2bD0THD. ARISIZT, FRELZEL
TWABHOH IO L LT, TSI &
WMERED 7 ) — =V TR T o 72, /N7
— = v TR R, aEEEN AL LR RS & R
L7z, =B, RWZECRET L72ERE T TREER
SEWEEICHTE SN T\W b

2. HEHE
o B BRI O IRRT A TIE, B OfER s
HREREH e HE=RDPNES I TE>T0b,. 2

1. AEXELR (EERRB)IZBEENR) 0)11
BX. MEpEHEER.

Figure 1 Geological site. Topographic map adopted from
Geographical Survey Institute, Japan.

DHFE=ZRIE T2 BRI E, ARHRE, AR
EXGEINTWE, Z09) b, ARHEIEHR~H
W EEFhRE L, REOEEIZ2202— ML L &
T2 (WRIZ2, 2003). HETLEIKED
L 2HUZ OV TIEREED T TH I, TROb DI
K-AriET1056 018 Mak 74 v a vy bT v 7k
T10.7+02Ma, FiodDix74 v ar vy
710603 Ma& w9 FRMEDFHRE SN T 5
(Takahashi et al., 2001a, b). AREFEELL o fEHE
75 13Blow (1969) 12 X % iFietE A ILELATIN.16
T (FHH, 1988 ; BARIIA, 1998 ; Hayashi et al.,
2002 ; Hayashi and Takahashi, 2008), Okada and
Bukry (1980) 2 & 2 HIKEF ~ 7 {LATCNSb~
CN7# (EA&Z2, 1998), Al (1999) 12X 5Hk
Frh b A Lychnocanoma magnacornutais (B4
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EA

1Z7, 1998), Yanagisawa and Akiba (1998) 2 X
BEERALATTNPD6CH (WIRIZ2, 2003) I2E4h
IR E N A FESEBMILAPHIE SN TS, DL
L o&IKEDOFERME LA I R
LR N

KA T BEHEILAIE, RS EE AT 7Y
TN ALE 3 5 i AR SERR S O R RS  2° ©
PEM L7z (K1), AREFIHHNTIEFISRRE TEA
THLTWa. #KRIZA2 (2020) (SHAPHRIES B &
O L7200 2 BRI 12 BT, BRIk %
fERLCwa, CORFTRABINTNE2DOD0 F
EnHH, ik bC2OE EosHiLARED
= b EBERELA S SN

3. ABEF&E

AW CTHGE 3 2 BEHBEILA I, Buiohao—
S FRICE L/REE TR R SN/, WAKETE
SHERTESHIR S NHEBDSRED b7z 7-0, BT
HEFLIBE LD 2 H50FF L Eoidro
7o Bl hEEE (BEEREICS L CEAEY &
T) Ko TEINTVBEMEELT, KOEHIZ
Ve x D7z, FILADFED bz fg#e L 1) 20 emfE
EEMTETENYY—, AT AR, EH
mEHEYE L FoLT, FMICmFTary sy
— MR ETHLTOWMY) T Tl 2B, #F
FODBWEE L2 LD S HLaH A S
L7272, BEHMZI D B9 7 L TS Tl
DT BEEIIEEM Y R L, i 2 ®EpI3 1
mX 1lmllZ -7z BAbA IR T BRI
i, BEECEHMZELGF vkl 2. &l
L72BAbAIETwt% DT 0 A FyECIRAE LR %
L7z L TEHRIL72. 1 HOEERTRICEMN L%
FoFbaIEY ) a v HITRELZET, TV—
— METKIEMEEH T THE- 72, BT EDTLH
LA ROD S % 7o 7B RET, B TR % 4
D AATHEY R L 72 B b0 wntEsE L 72,
BALA % 3888 L 722108 - 7o B L, BRI
WEEICFEBIED, fTHILADRE TN TRV
AL BibA®DH B, L) A FBISEWEBEDS
Bonfbaiz ) YV a— kL Tz, Lo,
F O EFEN LA 30 < SBIRIERICE < A3
N7z7z0, R"ouf FERTBHRLTLLYT /T
7)) L — FNREEHFEER CTURERBEYEAL T
-7 L7

TEAR DA 2B B 2 OW T, EZ R
fEH IR R O LA LR R 2 fEFH L 72, H1H Tl
FIZZT A7 IAN=vA 70754 5 —%H
w7z BT Y 4 v 2 £ 2 (Mitutoyo CD-

H - AREE -

JEUERLEE - BRI IEH

2. SFENIEMEERHEOEHIER. BFETRLU EHRITE
HIIK 2 228 Aa-b, BEREHOFGES EAEE
Ba-b, MIHEDFIEE & RIEE.

Figure 2 Measurement regions of sixth cervical vertebra and
thoracic vertebra. Numbers are defined in Table 2. Aa and b,
sixth cervical vertebra in anterior and lateral views; Ba and b,
thoracic vertebra in anterior and lateral views.

20APEX ; fhE)IR), BEMHREIEI 7 — L A—|]
71 2 (Olympus OM-D E-M10 Mark II ; ¥ IT#R)
ENEIER L7z BRAERAL B X OS2 HEE X
Boessenecker and Churchill (2018) & Tonomori et
al. (2018) & #\ZZ L7z, FHUFEEIEIX 2 12T
#9 5.

AT IE R Olg-5 (abbreviations) : FM (Fukushima
Museum), 1 &R 57 Y &

4. BEMFILADEH

Order Carnivora Bowdich, 1821

Suborder Pinnipedia Illiger, 1811

gen. et sp. indet

BEAES - FM-N202100001

YRS ¢ RS R

L, EHBESLUER  EESEAE)HIT
VU NS AT 3 2 i F AL SRR Ut o Fh BRI 5 20
5 L7z, Takahashi et al. (2001a,b) 12&£ 5 &,
L 7o E ORI BRIt (10.5 Ma
Hit) Ch7-b.

HEMAR (RAR1) : EBHEA L & DI THHSE
(Anadara hataii, Laevicardium shiobarensis,
Crassostrea gigas, Kaneharaia kaneharai, Lucinoma



e USRI AT 2 505 9 2 o A DR 7 © BERIEH 00 2 1

W/O

5cm

&,11

X3 AFEA (FM-N20210001) DERETR. BFIERESZRYT. X7—JVid5cm

Figure 3 Reconstruction of occurrence of this specimen (FM-N20210001). Number indicates location number (In). Scale bar is 5 em.

WA

(Neverita kiritaniana, Surculites sp., Ocinebrellus

annulata, Felaniella usta, Anomia sp.),

imornatus, Cancellaria hukushimana, Phos iwakianus,
Bittium intaminatum, Nassarius tunetoyoensis,
Cerithium kobelti, Mitrella sp., Ergalatax sp.,
Stphonalia sp., Trochoidea gen. et sp. indet, Crepidula
symmetrica), 7 =0\, HHOHET, XD
(Negaprion sp., Carcharhinus? sp.) 735517z,

INSOILAIZERESE 2R TE 5T, §XCHE
WEEEZONS.
ERB L OEREA - FMEROERETTE X 3 1R

I AEARILRI80 ecmlU T ORRER 2 #EP»5 £ & &

S TCEH L7, ZhEnog 3MEEd, SHEL 7z
IRRECREM L7z, REM AL SN SHME, HfE, M

B, hE, mEr. BHEE? Thos WEHLO

BN, HOPICEBET 2 MR I N RN
e, FA—EEICHkTEEEZ NS, WIE
O—3 (FM-N202100001-25) (31172 IREECTHLZ
LCTHEY, HEIIMWIMER DS 722 & &R
L Tw5b

SOER - AR, EE S ICET R ER
%5 (location number) % LM |ICHFHF T2 IE- 72
(#£1;K3). 1208FFIZ220L EoEEES
MWEINLYGE, TNHIERBEHELTWLZWL, [
BRICHRILL 72 D CTHhH o Lo BEWT 5. /2,
[ — DO GO B ERDPEL L2GE, €
NENOFRERIHBOBFTEZEH ) B TTNS
W aIEEICEZ B L, RERIZIIDRLEH42
BOFR 2 UERERT G ENL. EHEFHORK
W SR L 7 EARDN ET 512 1584 (sandbag)
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£1 FEX (FM-N202100001) DOAIEESHLUVHES. MEBEESIIE 3 258, ns, HEEE; Th, HE; tp, 3R,

Table 1 List of location and branch numbers in this specimen (FM-N202100001). Location numbers are shown in Figure 3. ns, neural

spine; Th, Thoracic vertebrate; tp, transverse process.

Skeletal part

Preserved part

location number

museum number

C6
Th?
Th
Th?
Th
Th
Vertebra
Scapula?
Sternum
Phalange?
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib?
Rib
Rib
Rib
Rib
Rib
Rib
Rib
Rib?
Rib?
Rib
Rib
Rib
Rib?

whole
ns and tp
ns
ns and tp
whole
whole
centrum
proximal end
whole
?
?
?
distal shaft
mid and distal end
distal shaft
mid and distal shaft
mid shaft
mid? shaft
distal and proximal ends
proximal end
? and mid-distal shaft
fragments
proximal and mid shaft
mid and distal shaft
mid and distal shaft
mid shaft
fragments
? and distal end
?
mid shaft
mid shaft
proximal shaft
fragments
proximal end
?
fragments
?

?
proximal and distal ends
mid and distal ends
fragments

fragment

37
14
35
19, 22
30
sandbag
34
19
27
31
sandbag
0

28, 31
29
32
33
36
39
42

etcl
etc2
etc3

FM-N202100001-1

FM-N202100001-2

FM-N202100001-3

FM-N202100001-4

FM-N202100001-5

FM-N202100001-6

FM-N202100001-7

FM-N202100001-8

FM-N202100001-9

FM-N202100001-10
FM-N202100001-11
FM-N202100001-12
FM-N202100001-13
FM-N202100001-14
FM-N202100001-15
FM-N202100001-16
FM-N202100001-17
FM-N202100001-18
FM-N202100001-19
FM-N202100001-20
FM-N202100001-21
FM-N202100001-22
FM-N202100001-23
FM-N202100001-24
FM-N202100001-25
FM-N202100001-26
FM-N202100001-27
FM-N202100001-28
FM-N202100001-29
FM-N202100001-30
FM-N202100001-31
FM-N202100001-32
FM-N202100001-33
FM-N202100001-34
FM-N202100001-35
FM-N202100001-36
FM-N202100001-37
FM-N202100001-38
FM-N202100001-39
FM-N202100001-40
FM-N202100001-41
FM-N202100001-42
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4 MBEFRAEERLAFAER (FM-N20210001) DOH#HEE. Aa~Ac, H<58# (FM-N20210001-1); Ba~Bc, fa#E (FM-
N20210001-5); Ca~Cc, fa#t (FM-N20210001-6). Aa, Ba, Ca, HiE#:; Ab, HIEER; Bb, Cb, ZIHEER; Ac, Bc, Cc, M|
#. c, #EF; mp, FLEERIE; na, #E5; ns, #HERR; pcf, RN EEIENE; poz, BRI, prz, RIBIEIZRIEL; tf, HRTL; tp, R
&2, vf, #EFL; vt, BERIGEES. X/ —Juid5 em.
Figure 4 Vertebrae of this specimen (FM-N20210001) with anatomical terms. Aa to Ac, sixth cervical vertebra (FM-N20210001-1); Ba to
Be, thoracic vertebra (FM-N20210001-5); Ca to Cc, thoracic vertebra (FM-N20210001-6). Aa, Ba, Ca, anterior view; Ab, right lateral
view; Bb, Cb, left lateral view; Ac, Be, Cc, posterior view. c, centrum; mp, mammillary process; na, neural arch; ns, neural spine; pcf, post-

costal facet; poz, postzygapophysis; prz, prezygapophysis; tf, transverse foramen; tp, transverse process; vf, vertebral foramen; vt, ventral

tubercle. Scale bar is 5 cm.

Mo & L7z F7z, EMMELR EOERI IS
KLTLTE o TV AERDOMETRERFIZZ DM (etc.)
L7z fEETete 1~3FFNEEBNCE L &
S THEREINTZODTH L. KEROETOFRE
FOETE—H RV LRELBIEL TS, 2T
SEFE L 7-FHIFEEICfE vy, MEE (FM-N20210001-1,
5, 6) OFHIMEAZF 2128 F. £/, DFICEhE
NOBEI O Z 7R
SENTEH (Kkk 2 Aa~Ac, B4 Aa~Ac; FM-
N20210001-1)

RO KM & /EOREZER (transverse process)
AR E BB L TBY, M2, M (neural
spine), HIFIEIZSHE (prezygapophysis), %RARIZE

#2 (postzygapophysis), JE I (ventral
tubercle) OFNZENDLIGE D L KL TV 575,
ZFNPHOFTALIT L S RFE SN TS, iR
TE BSOS, AIBEETIZSEITE RIS DT IS A
AOTCHET A, BEHIIEHRZmE, Ak
HREWINEAZ 29 5. REEZERIIEG~NFH & 208
SRR L, BIETHENIIEEA2 R R 5 (2T CHifA
WCEMZ D OBMET R, MSEIIL (CHEELT
By, BEod GRS S, IEAEE LA
THDPHWEFEEZEL, BRI LI THEM
~ME <. 1224l (transverse foramen) (ZJEMHIICIA]
PN ONTHH~RRHE, BEICE#Z S/
BV AE 2. HER (centrum) DOEIIHIZEIT
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x2 #E (FM-N202100001-1, 5, 6) DEFAME (mm).
ICU @& RY.

H o ABREE - JEHERLEE - BRI IEHR

EHASESIE 2 TRE SN B, T FERRE TORMIEE Zf

Table 2 Measurement (mm) of vertebrae (FM-N202100001-1, 5, and 6) . Measurement regions are shown in Figure 2. “*” indicates
estimated transverse measurements that are half-vertebra measurements multiplied by two.

FM-N202100001-1 FM-N202100001-5 FM-N202100001-6

1. Greatest dorsoventral height

2. Greatest transverse width

3. Greatest dorsoventral height of vertebral foramen

4. Greatest transverse width of vertebral foramen

5. Greatest dorsoventral height of transverse foramen

6. Greatest transverse width of transverse foramen

7. Greatest dorsoventral height of centrum in anterior view
8. Greatest transverse width of centrum in anterior view

9. Greatest dorsoventral height of centrum in posterior view
10. Greatest transverse width of centrum in posterior view

11. Greatest anterioposterior length of centrum

114.08 74.46 74.61
11252* 88.95 88.7
2748 19.23 25.26
3756™ 26.14 3243
15.35 (R) N/A N/A
1297 (R) N/A N/A
31.05 34.03 33.76
30.96 3392 32.58

- 33.16 3551

- 32.96 35.18
39.29 30.73 30.73

B2, B CR I ) 12D TEMNS
5§ <. MefL (vertebral foramen) (ZfADSH V=]
ErRl, TORESIIME L IERTRR/ME W,
fa#t (Xhk 2Ba~Cc, D~G, Kl4Ba~Cc; FM-
N20210001-2~7)

oI METE2ERIT3I D (FM-
N20210001-3, 5, 6), WD EEED ® 2 EEFH A2
2 (FM-N20210001-2, 4), HtH TlEd %D ERALAS
DAL RWVWEZN T D (FM-N20210001-7) 23%Fh
PRSI N 22T, BREFPBEITFRFM-
N20210001-5, 6D 2 FIZ DWW TR ET |

FM-N20210001-5 (X 2Ba~Bc, X4 Ba~Bc)
X2 DREE SR ORHETH 5 7%, Tl 2 A& X
ANHTH L. R0, Rz & Mo 5L
U, RBEETZSRIIBIEL T A, REIZRIFTH
L. AR RN, I < E <. nrRAER
ZERC TR ER CTHES (neural arch) LIZfIET 5.
BFEI RIS AR CH 5. EZekIE 2 7IRTHl
FoORREW I THET 5. HERIZEMICE
WS, JERNC R RO T W 5. HEFLOTEAZ A AL
ZAT, MR LD DHRIICR RS BE
FAENTE (post-costal facet) (XfATAIER CTHEZZE & M
ROBNALE L, IEHRHIC LT 45° I fE v
R OB T R 4.

FM-N20210001-6 (ki 2 Ca~Cec, 4 Ca~Cc)
X ZF DD SR RB T OMIMETDH 5 A%, FEl 7L
BEIIARHTH 5. REREBII &R KR, Mo
Jovm, REEZEENSZNENKIEL TV L HPER0
M IERE C X 4. miBm eIz sLEZER
(mammillary process) OFENIALE L, BHERIZ5%E

LCWw5, BIFmII B CRiZIcE# % b oM
ETH D, WRBMOIEHIZRIEL T A LT
BICIEDSH D, SR, FLEEZSR I )~ L
MEL, WHETIIRRICELY. #EEOEIRIZN
XBEMEREY. HELIZAORN-ZAFEZEL

HEfR L 0 QARG RK & V. BB R LR D
iR L T B 0 FIRAAR I 72 25 FLIH 2 & HER oo [
IZALHE LT\ 5.

BB (KR 2 H ; FM-N202100001-9)

EXECREENTBY, ZORRNSBITIC
BT 5 EEZLNLDFMIIAHTH L. HitcRE
A5emEE T, FRTRRLUONLEFEEET.
BB (EhR3, 4 ; FM-N202100001-11~42)

W& BbNsMNeER %2505 L69HO B
R ETD, TR SN TV B ERITE
oW, FEIMEEENTWAERITISME, EHlo
FWmARAF SN TV AIERIISETH- 72, KIo
EOWE AP LV=AFREZEL, MEVWERE
. FM-N202100001-19, 20, 32, 39 (B 3G,
H W, Mii4D) OFIHEIZ2HEZ/RT.

B ? (XhR21; FM-N202100001-10)

B85 °? OFWMOADPRGE SN TS, BT LA
HoEMzHFoMMEL 2. BRENLRERTD,
AR O EE SIZHKRT D0 HFITE 2w
MO RAFERAL AN % Lk L CWnwWhizd, 22T
W EICHIEHEROTEE &L LTWb,

BEHRE? (Xhik2J; FM-N202100001-8)

B ? OBEIH (glenoid cavity) &Ebitsb
AL DO ARDIREEN TV S, BRI TRK
BT,
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Table 3 Fossil records of pinniped fossils in Fukushima Pref. Numbers are defined in Figure 5.

No Nomenclature Locality Formation Age Material Reference
Odobenini gen. et . . . Tomida, 1989;
® sp. indet. Yotsukura-cho, Iwaki City Yotsukura Fm. early Pliocene both upper canines Kohno et al, 1995
Odobenini gen. et . . late early to early . . Tomida, 1989;
©) sp. indet. Tomioka-cho, Futaba-gun Tomioka Fm. late Pliccone right upper canine Kohno et al, 1995
®  ?Callorhinus s Tomioka-cho. Futaba-eun Tomioka Fm late early to early incisor, canines, Hirota and Kuga,
’ D- ! g ’ late Pliceone postcanine 1985
. . . late early to early . Hirota and Kuga,
@  Eumetopias sp. Tomioka-cho, Futaba-gun Tomioka Fm. late Pliceone postcanine 1985
Otarioid o et Aizu Fossil
® ariowdea gen. Takasato-mura, Yama-gun Shiotsubo Fm. late Miocene right humerus Research Group,
sp. indet. 1985
Otarioidea gen. et . . Aizu Fossil
® . . Takasato-mura, Yama-gun Shiotsubo Fm. late Miocene left humerus Research Group,
sp. indet.
1985
@ Pinnipedia gen. et Hanawa-cho, Higashishi- Kubota Frm. late Miocene sixth cervical, throacic, This study

sp. indet. rakawa-gun

sternum, ribs, phalange

30 km

5 wWEEREEOEMBAOELK. HFIEIXRIEH
B,

Figure 5 Locality map of pinniped fossils in Fukushima Pref.
Numbers on the map are defined in Table 3.

5. BE

(1) KEXOPFFERET

REEARITTHER IR S A 2 EEE, THE,
B, TURCE OREDNZ L\ 72 DR 2 R T AS IR 8T
HDH. KWL TIE, AL [EEHSME— IR 22 55550
MEIZ X 2 a2 a7, REAROFE NS
(FM-N20210001-1) (1ZHriicB8ER L7227 a7 A 4
AFHEE, MRS L EMREIOZIR, & L CHEfh &
HEFLOMX 2 K E &, & v o 70 ASBHR 12 5 72
% (Michell, 1966 ; Tonomori et al., 2018). A
FE TUAEL T I URoOBAE - fLATEIZOW
THHE LA, BEHRHEHORIREHE, %
EOMIE, HEILRPHEZEZILOTBIRSS KE S, &Ko
T 70 & psAigE A A AR 4 BUHT 20 & RE M L 72 JRAG 19 72
Y A FHTH 5D Archaeodobenus akamatsui Tanaka

and Kohno, 2015 i K <5, L2 L%ad5H, K
EAROBRAEMIZES N TB Y, Iz CHEMEO L
ATETIEANTHEAMRA SN TV D D DDA
Th 57O EBEWMFDPHNETH L. Db, Kig
TIXFM-N20210001 D434 R 72 1 2 g il H o K2 il
(Pinnipedia gen. et sp. indet.) 28 5.

(2) EEEEENBELEOXLD

EERIEATIE, ZNnFETIZD WL Oh0iERZE L
ANEHRLTWE, ZOHT, FHiI s S n:
EARZEIICT LD, M5IZENSDMEHE HE -
7ay b L. INFETOWMEITT v H ERTH
HEAFEHRT Y HHEICIRON S, b isIEA
R (F— =7 2] 1 #10.5Ma) #EOAREAR
(3 -KW5@) THY, KWTHEFE (b—F=
7 10~9Ma) EDO T T EE (Aizu Fossil
Research Group, 1985; %3 - XI55, ®) TH5A.
DLEPBZENT, WEkE (7)) 7 o] #5Ma)
DX A7 FE (Tomida, 1989 ; Kohno et al., 1995 ;
%3 -M50), BlkE (Frou7r~E¥T7+H>
7 M f35Ma) EOvA TR ¥4 v b
+4)8&?, bFJE (Tomida, 1989 : Kohno et al.,
1995 ; Hirota and Kuga, 1985: %3 - M 5@~®)
el EHILE DS 3R EKRPHO—ETH 5
7280, FEMZR GHEREEIIEE > T\, — 5T,
AR g RIEIFE 2S5 24 52 b — b =7 Y HlERET~
R CIE R CTIR R L 727 B 7 A A A
HEAEEL, ANEDLDL L) IZIREM R A 775
(Neodobenia Magallanes, Parham, Santos, and
Velez-Juarbe, 2018) DMK L7z —= 2 7KL~
FNORHHTH 2 Z EHTRIE SN TED (Boessenecker



]

FH OH
and Churchill, 2018), ZDHIZKE < EHET A1
REMESBWVEE WR D, X512, BRI HD
NEkELEREIET LMV TFHO= Y FD
ANEDL Y DE L8 ENBEMICY 0 (HFhE,
2005), BEICHHEDEH L CWb 20, b5 L[
FRICEZELREME VWZ D, ZORTHHIZ, ARH
JE@h S x—REEIC 7 7 U T HOE G EED T S
nNCTBY EARIED, 2020), FMERLF LT
—ME SO TH > 727280, HEMHEFLELA O
e LTORF v VidHatwe b, S%idE
H 72 SHFEDT 25 & 9 % BRAEDS BT 70 1B AR AR
DFEM IR L 72w,

6. £&&

AW T, W20 2 EEB AR H &
FoEEbAREW S G EN L - BHEILA I
WTC, UTORREERLZ LT,

(1) RERIIDREDRBOBRELENLRD,
EONSEME, WoME, Mg, W, BE ., BHE 22T
HENL. BRI ENENOEEONMEMRI D
WD EDNTFT N U T AT, Rl R 7 RL R
L7z, BERORERE BB OREICEDE, T
T OEEERILFE—EERIC RS 5 &R L 72

(2) RERIZMES T, ZAHMET7HE, BEREHEIO
i, 7=\, WHOHET, 2Ok 2N HE o5
7o, INSOELAIERBEEEZ SND.

(3) AAEARD NS LA HEE O 32 5
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Plates

ik 1 SBHEIFEEHEL 7-{EA. 1. Anadara hataii, FM-N202100144; 2. Laevicardium shiobarensis, FM-
N202100145; 3. Crassostrea gigas, FM-N202100146; 4. Kaneharaia kaneharar, FM-N202100147; 5. Lucinoma
annulata, FM-N202100148; 6. Felaniella usta, FM-N202100149; 7. Anomia sp.,, FM-N202100150; 8. Neverita
kiritaniana, FM-N202100151; 9. Surculites sp., FM-N202100152; 10. Ocinebrellus imornatus, FM-N202100153;
11. Cancellaria hukushimana, FM-N202100154; 12. Phos iwakianus, FM-N202100155; 13. Bittium intaminatum,
FM-N202100156; 14. Nassarius tunetoyoensis, FM-N202100157; 15. Cerithium kobelti, FM-N202100158; 16.
Mitrella sp., FM-N202100159; 17. Ergalatax sp., FM-N202100160; 18. Siphonalia sp., FM-N202100161; 19.
Trochoidea gen. et sp. indet, FM-N202100162; 20. Crepidula symmetrica, FM-N202100163; 21. Decapoda gen.
et sp. indet, FM-N202100164; 22. Plant seed, FM-N202100165; 23. Negaprion sp., FM-N202100166; 24.
Carcharhinus? sp., FM-N202100167. A% —)L¥N— {35 mm.

Plate 1 Fossils associated with this specimen (FM-N20210001). 1. Anadara hataii, FM-N202100144; 2.
Laevicardium shiobarensis, FM-N202100145; 3. Crassostrea gigas, FM-N202100146; 4. Kaneharaia kaneharai,
FM-N202100147; 5. Lucinoma annulata, FM-N202100148; 6. Felaniella usta, FM-N202100149; 7. Anomia sp.,
FM-N202100150; 8. Neverita kiritaniana, FM-N202100151; 9. Surculites sp., FM-N202100152; 10. Ocinebrellus
imornatus, FM-N202100153; 11. Cancellaria hukushimana, FM-N202100154; 12. Phos iwakianus, FM-N202100155;
13. Bittium intaminatum, FM-N202100156; 14. Nassarius tunetoyoensis, FM-N202100157; 15. Cerithium kobelltt,
FM-N202100158; 16. Mitrella sp., FM-N202100159; 17. Ergalatax sp., FM-N202100160; 18. Siphonalia sp., FM-
N202100161; 19. Trochoidea gen. et sp. indet, FM-N202100162; 20. Crepidula symmetrica, FM-N202100163; 21.
Decapoda gen. et sp. indet, FM-N202100164; 22. Plant seed, FM-N202100165 23. Negaprion sp., FM-N202100166;
24. Carcharhinus? sp., FM-N202100167. Scale bar is 5 mm.

BhR 2 AIZEA (FM-N20210001) OHEE, g, 5B ?, BRE?. Aa—Ac, A (FM-N20210001-1); Ba~
Be, figit (FM-N20210001-5); Ca~Cc, faff (FM-N20210001-6). D, #EH DMz K Ok (FM-N20210001-2).
E, #eEopizete (FM-N20210001-3). F, #EFopizete ik OHize (FM-N20210001-4). G, ik (FM-N20210001-
7). H Mg (FM-N20210001-9). I #&8& ? (FM-N20210001-10). J, BHHE ? (FM-N20210001-8). Aa, Ba, Ca, HilH
@l Ab, fHITE®L Bb, Ch, Z£MITE S Ac, Be, Ce, RIHEL. A7 — VI35 cm.

Plate 2 Vertebrae, sternum, phalange?, and scapula? of this specimen (FM-N20210001). Aa to Ac, sixth cervical
vertebra (FM-N20210001-1); Ba to Be, thoracic vertebra (FM-N20210001-5); Ca to Cc, thoracic vertebra (FM-
N20210001-6). D, neural spine and transverse process of vertebra (FM-N20210001-2). E, transverse process of
vertebra (FM-N20210001-3). F, neural spine and transverse process of vertebra (FM-N20210001-4). G,
centrum of vertebra (FM-N20210001-7). H, sternum (FM-N20210001-9). I phalange ? (FM-N20210001-10). J,
scapula ? (FM-N20210001-8). Aa, Ba, Ca, anterior view; Ab, right lateral view; Bb, Cb, left lateral view; Ac, Bc,
Cc, posterior view. Scale bar is b cm.

EhR 3 AEA (FM-N20210001) DEIE. A, FM-N20210001-12; B, FM-N20210001-13; C, FM-N20210001-14; D,
FM-N20210001-15; E, FM-N20210001-17; F, FM-N20210001-18; G, FM-N20210001-19; H, FM-N20210001-20; I, FM-
N20210001-21; J, FM-N20210001-23; K, In- FM-N20210001-24; L, FM-N20210001-26; M, FM-N20210001-28; N, FM-
N20210001-29; O, In- FM-N20210001-30; P, FM-N20210001-31; Q, FM-N20210001-32; R, FM-N20210001-34; S, FM-
N20210001-35; T, FM-N20210001-36; U, FM-N20210001-37; V, FM-N20210001-38; W, FM-N20210001-39. A7 — )V
135 cm.

Plate 3 Ribs of this specimen (FM-N20210001). A, FM-N20210001-12; B, FM-N20210001-13; C, FM-N20210001-
14; D, FM-N20210001-15; E, FM-N20210001-17; F, FM-N20210001-18; G, FM-N20210001-19; H, FM-N20210001-20;
I, FM-N20210001-21; J, FM-N20210001-23; K, In- FM-N20210001-24; L, FM-N20210001-26; M, FM-N20210001-28;
N, FM-N20210001-29; O, In- FM-N20210001-30; P, FM-N20210001-31; Q, FM-N20210001-32; R, FM-N20210001-34;
S, FM-N20210001-35; T, FM-N20210001-36; U, FM-N20210001-37; V, FM-N20210001-38; W, FM-N20210001-39.
Scale bar is 5 cm.
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Rhx 4 FEFEAXR (FM-N20210001) DFE. A, FM-N20210001-16; B, FM-N20210001-25; C, FM-N20210001-27;
D, FM-N20210001-33; E, FM-N20210001-40; F, FM-N20210001-41; G, FM-N20210001-42; H, FM-N20210001-11.

A — )5 cm.
Plate 4 Ribs of this specimen (FM-N20210001). A, FM-N20210001-16; B, FM-N20210001-25; C, FM-

N20210001-27; D, FM-N20210001-33; E, FM-N20210001-40; F, FM-N20210001-41: G, FM-N20210001-42; H, FM-
N20210001-11. Scale bar is 5 cm.
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Pinnipeds from the Miocene Kubota Formation of Hanawa Town in Fukushima
Prefecture

Wataru Tonomort ™, Takashi Kuso™*, Hiroaki Inose™ * *, Hideru Fupira™***

Abstract : Pinniped fossils have been discovered from the upper Miocene Kubota Formation at quarries of
Fujita-kogyo Co., Ltd. at Nishigouto, Hanawa Town, Fukushima Prefecture. There are only a few reports of
pinniped fossils in Fukushima Pref., and this study is the first report of them from the Kubota Formation.
This specimen was collected from the upper part of a dense layer of oyster fossils in the lowermost part of
the Kubota Formation, which is composed of muddy sandstone containing shell fossils. The number of bone
fragments collected was about 40, and the identified skeletal parts were the sixth cervical vertebra, thoracic
vertebra, sternum, ribs, phalanges?, and scapula?. Because the skull, mandible, and teeth are not preserved, a
detailed taxonomic identification is not possible. These skeletal fragments are found in a limited area of about
80 cm square, and since there are no obvious overlapping parts, they are considered to have originated from
the same individual. Some of the ribs are buried in a broken state, suggesting that strong external factors
accompanied them before burial. Therefore, it is assumed that many skeletal parts were already lost at
deposition. Fossil records of odobenids and otariids have been reported in Fukushima Prefecture in the past,
and this specimen is the oldest record of pinniped fossils from Fukushima Prefecture.

* % %

*National Museum of Nature and Science **Tokushima Science Museum Fukushima Museum

R Ryjita-kogyo Company Limited
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