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BEE  TEESATOERREERE L O DSHERPER I N, bR koS54 5. kA
DRESNIHEMHEIC I BUEEE NREBSM L TEY, ZoFEREFEEGLRBEAGOPLIG (&
BIPRE — R EERTE) ThE. L LadsRIEEROWFTRARMRIROMLA L & diz, WHT
BmCB T 258MEkROIba»EL T2 2 M3 TV 5. AEERTMECHEVIIIIBEE L
THAIN, ERCHAEDOIEINTVLRY,., ZOORERPEIRERTH AR S T ETE 2.
REERIEZRD & 5 BIWBIFEZ D IR0 S WBESE IR EL LV, v/ VARITHZFCR S
5 &0 B RFEBROINTTIANDIEOFERIIR SN, FIEREOHZRIANTBTHMAETH S, AiEEHT
SN 2 AiEKESN DR AY v MRICHO Y %, HHIGE OS2 I5E:; L e 58 ALY & (3]
WA OB & > THHEYT 2 WAE ORI L THMEEOmR?R. Chs5D0REOMHAGDLELS
REEAR(I A F A ) JENeophocaenak & 7 5% . 1272 UAREEARTIZ AT AV N. phocaenoides & i3 % &
PEICIHDEOHEBZFF> TV B Zeh b, T I TIIAIEA % Neophocaena sp.& L THIET 5.

F—7—F : Neophocaena sp., 2 XA IANWVHE, HE®E, "I FH, 7ITH

A fossil phocoenid periotic from Nagasakibana, Chiba, Japan

Kimura Toshiyuki'and Isuinara Katsuhiko®
'Gunma Museum of Natural History: 1674-1 Kamikuroiwa, Tomioka, Gunma 370-2345, Japan
(kimura@gmnh.pref.gunma.jp)
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Abstract : We describe a fossil odontocete periotic from the Nagasakihana, Cyoshi, Chiba Prefecture Japan. The specimen
was found as a pebble on the beach and no matrix was preserved. At the area from which the specimen was found, there are
conglomerates representing the lowest part of the Naarai Formation (corresponding to planktonic foraminiferal zone PL1:
latest Miocene - early Pliocene) and many fossils have been recovered from the Naarai Formation. But, at the same area,
Kato (2017) reported several fossils from the unnamed Holocene deposit which is exposed a few meters below the coastal
line. Therefore, the age of the present specimen remains unclear (possibly latest Miocene - early Pliocene or Holocene) . The
periotic displays a combination of the following morphological characters and diagnosed as genus Neophocaena: anterior
bullar facet is not present; parabullary ridge is present but not so laterally developed as typically seen in the Delphinidae;
outline of anterior process is quadrangular in lateral view; anterior process is directed slight medially; aperture for vestibular
aqueduct opens dorsally as slit; dorsal tuberosity is not so developed; foramen sigulare is separated by spiral cribriform tract
by high crest; periotic body is relatively narrow in comparison with the width of pars cochlearis. Since the present specimen
has a much wider transverse crest in comparison with that of N. phocaenoides, here we report the present specimen as
Neophocaena sp.

Key Words: Neophocaena sp., Phocoenidae, periotic, Odontoceti, Cetacea

JERERVEE OB FEBBamLTEY, g ToRHEHE

WL, AR EEELRIEAOERPASATVS

G M 9 B BRAS Bk i Rl H] R IR 55 D i 12 Fs (Ozaki, 1954ab, 1958; cfa)I[1ZH>, 1975). F7-MiFLBLA
TEHEHEDO—ANTHZAEDIMFEICH A LA TS TR Y FTHERBINIE L O o fo i L A 2 KR
5. BRI NIRBROWRICIFFE=RORKE Ao A STV 2 (ER)INZH, 2013). Fficr

I ol

ZAF L 20174E 120 14 H; 528« 20184F2 1 1H
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DI DOV TRIFEIZE S DL DRER PS5 T
¥ Y, Oishi and Hasegawa (1994) TR FEMHI L W BRI
723005 A LD 77 O S HOEEMIC OV TRE 2170,
MO 77 T HEMMHIC OV THERZIT> /2. MERIC
NI DZHEAICDOVTHZ S DB DERPA SN TE
D, HHE(2002) FREMICE W THRAI AT T AT F N
2 3 Mesoplodon tumidirostris% 58 L T\ > % . Murakami
and Koda (2013) TIEHE L 72— D7 v & VA R HJE
AL L, RYEE O Y SHLRE O BETVEIC DOV TR
LTWwa. FEW/N01982) b BREED 2 258k %
BoR LT, L2LAR5%08E b O i
L Ttk % £ - 7o /15 (3 IEH (24 %2> (Oishi and Hasegawa,
1994; Murakami and Koda, 2013; 5/ E - S, 2016) .

G ST B T R R RT Rl S DR K 0 R L 7o
7 UL A ORHEE L O BEN ARG 21TV, #E
D7 TP OO TORBERDO—DE 5L
ZHWE LTV, LBARHXICZHE T 2 HEE T Mead and
Fordyce (2009), Oishi and Hasegawa (1994) , H 7= B [ fift 5] 2
i (2000) , RS2 AR 22 HL i (2007) 225 L Lc.

RSB DNE= - GMNH, HERS UL B 2R S YIRE, NSMT,
[EERYR S = VL7 )i

EXNOE 1

1EA —GMNH-PV3228, ZH {1,

FEHH 3t — T 55 SR Bk 1 vl LR T S 06T Bk D ¥ (AL AE35 84157
3380, HAE140FE515)54F0)
EHBRUENR - RIS, Bt — wib]
ettt (P VA L b A OPLIY) (RA11EH>, 2013)
HBOIEFERE OB, 2017) . ZHIEE T 2 AR LS
ATk R IR ] R Bk D ¥ (2 o0 A1 9 B A Ve D i R
JEREDIERUC DO TIRERINEH (2013) H3Z L TOWIE
b LACHG 2 1T, TR LB A OPLLAE (Wade
etal, 2011) TREEHEHTHE D L < 3w EEPFiticE $h s
ELTWVA. LA UM (017) (X U & 0 JeHiss =%
Dibfik & bic, Tttt HELAR 7 =t a2 H
BT 22\ ML TS, M Q017) TIXAKHIEA
(1985), KEES1ZH(1990) DAR—Y > 7 a7izio < ghr)
HOMERICHMT 3 %EHIcOLTomMEEZb LI, E
5 B 30 D SE T AL AT RE DS THT N B D P 8 13 % 5E 9T
Bk Th 2 alfeEd i & Lz, RiC T 2 A
RIS BV TEREY? SISO S B OIRETHE
Hah, ERCEESRESEIATO L. 20K
BEAS D PE L 12D\ T UINEE (2017) D346 L 72 58 Wi T b

LT ET S LR TERY. Ld>TIITR
AFEAR D E 3 B R N H 2 I3 N Bmic 8
I 2 SEHHE (N, 2017) LW 200 EME 2R TIcE ¥
D5,

RRE-AWE

RH-EARAE/AELS 85, SARNICHREXERZ
T T03EH, REREFEERTDH S (K1) HREE DR
i R 323mmT & 5. Hi%EH (anterior process of periotic)
35 <, 2% (pars cochlearis) IZXf LT H T HICINTT Z 1
. HEHBITHEEDIRIK . miEMEICEZSL DT
DERMEAPRESNTVSE. 2L ) BHEEIE~A VA
WCHRNIC R 515 K 5 2 Il (parabullary ridge) A3 <
BT NFEIE U T2 IE DR ORISR D3RI IS BT 9EE D AL 1
BAOERMNICER SN Lo THERSNE SO %
BRIk EEZICL V. BLARERICALNS
HI 2RV O MHE EAROFEREATO—EHTH Y MH
DOEMBEIREEDRBTHL EEZLNSE. Lichio
TAERTIEIANAFANOEY UL FEEL 2V BED A
AIANWABICHE OGNS &5 REBRZRIFL TV L
EBHIT, MIEROWNARS K> 7-HIRBRI NS, T
SR DT I TR EDRIES T I Y HPRZEER T (fovea
epitubaria) TH 5 EE 2 650, EHOIOAHKTH
% . HiZEk o g = BT (anterior bullar facet) (3 F63% L 7
V. Y F B (mallear fossa) (LRI RE L, ZD®AIC
(3 X & &5 (fossa incudis) D3LE T 5. HiZSiE o mi
i (anterodorsal angle) (X 1R > T 0, Y 1H B THIZGE D
SIBRMAIETH S (K1A,D).

WA OHIBE X1 7TmmTH 5. BE B CMA8IE N
WCHAZFRTEH, HLHAFES v, W8 e
BIZEHE O S (3 AT 2 (fenestra ovalis) A3PH 132 . BT #f
e DAL (distal opening of facial canal) (3 Hij JiE 2 D A4l 12
ML, Z 0% J7 IS B R 1 (facial sulcus) 23R
2. W5 D B2 TH C (3 1E [T (fenestra rotunda) 368 11 L,
FEMIZEHE (caudal tympanic process) (3 HBE A &>, B
T (% 7L (foramen singulare) (% 5 8 A LY (spiral cribriform
tract) OAMINCBAIT L, W& IWEEFELBICLI>THHES T
% (B1F) . 58 ALY & BRA#E4 N (proximal opening
of the facial canal) (XA M HELTH Y, HHBITEINEE
(internal auditory meatus) (X Hi 7L 77— W 77 (SO0 5 fill K
WIBIRTH S, TR LNHEDIEEERDI:DIZAK
DREEZREL TR VAREEVPE V. EMEOBMIC
I 2~ 7N % Ak 1 (aperture for the cochlear aqueduct) %3 B 19
%, Z O T HIEKE S L (aperture for the vestibular
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aqueduct) (IFTEL, AV v FRICFHOT 5. BERITR <,
BIEIROD, FiRO XS ICEROBELEZLNE. ©
A WA e EAS IS A5 4L B HEE O MRS i (dorsal
tuberosity) D FEIE (T WL 5 g o,

R

AR TR RERDEREL TV 2 72— TR T
FH 20, WiEOHERMESEIRELLVEEZ LN
2. FlcHiZEE oAk - TR Y, ShEET O
FEROIERMAE TH L I EIVRBENE. Zhb D

RBiEI~A VA ERHCR BN A S NS IERET H % (Kasuya,
1973; Muizon, 1988; Fordyce, 1994) .
FIABEATEYANVARIONI DVSHTHEICR LN
% &5 BBEBONITNDMNFEE IR ST, HESIT
R DRI, SHEAERTRIUTO LS RBED
HAGbEBRLSNE - OIERIZENTT 2L, O
MIFSET O FFEIZ I, ORIEARBEI TG AY v MRS
5. @B ORI L THEE RO, 2ok
SR WEDOMAGDLEIBAEDAXIANVARDONI D5
BIILEL TALNBBETH S (X2).
ISHICBEDIAXIANARITH % Neophocaenalgi T I3

antenor iIncisure

distal opening of facial cana
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pars cochlearis
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fossa for stapedal muscle
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E
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separating foramen
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B 1. Neophocaena sp. GMNH-PV3228. ZEHJH{T. A, JEW# ; B, Wil : C, ¥H®l D, SEBl. EBLUF, EAD3ID AF v VH{E. E,
JEB ; F, T8, 3D A& + >3 Artec Spider (Artec Group, Luxembourg) Z i HH L THEARD A F v > %175 724%, Artec Studio }z U} Geomagic
Sculpt ZffH L TH{RDIE#E %217 - 7.

Figure 1.

Neophocaena sp. (GMNH-PV3228), Left pertiotic. A, ventral view; B, medial view; C, dorsal view; D, lateral view. E-F, labeled 3D image. E, ventral view; F,
dorsal view. The surface mesh was created by capturing surface details using an Artec Spider handleld 3D scanner (Artec Group, Luxembourg) with a stated
resolution of 0.1mm. The captured data was processed standard surface scan work flow (e.g., manual alingment, global registration, model fusion) using Artec
Studio 11. The resulting mesh was exported to GeoSculpt. 3D pdf file is available directly from the author (TK),
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B AR E N O & & H ALY %2509 % 1i#2 (transverse crest
of the internal acoustic meatus) (¥ 7 T257 L, HfLL 6%
AL DI & AL E BRMBEEN D OBICH»HEET S
S(H2D), AEEAT S MERICHLLE 58 ALY & (XTI
BROVRBRICE > THlET 2 (K2B). ZBlOIA L X
A WV 71 Bl (Phocoenalg Fz TNPhocoenoides)g) T 3% (318 )7
20y, AL 5 AFLHI DR IC R D SR B D FE
EEARLNAENZELLAF A BROTSHOREARE T
M IC 572 5 (M2F, H) . DAk & Y AEEA [dNeophocaena
BTHEEEZLNSG. LLLEVLAEREZF XY
Neophocaena phocaenoides% W3 % &, AEARTIIEHHE
MREENLD L 5FAFIE OBBEVHZFICRE N EWVD
EO3H 5 (X2B, D). AERIHHEOADEATH Y,
NP LD BN LERIWNETHEEEZ MBI L
5 I ZTIX, AHLAR % Neophocaena sp.& L CHITET 312
LED3.
SHWET SEALHCLAEMTEEHLOHTEZI DY
VIR AOERVBHSNT VS HDD, ZOEELE

iz 720 U TRl % fF > THIS S AU 32D 72w (Oishi
and Hasegawa, 1994; HHE, 2002; Murakami and Koda, 2013;
FEE S 2016) . FFE - SPIT2016) TRAERA L F L
bt & D EEL L7228 7 Y S HILREARIC DN TO
MEZERRRLTBY, ZOPTHEDOFXIA IV
EADEBICOVWTERLTWS. #HWEAD 7 Y7 BV
BHEZBIAT, TOLIIC—D0bfE L VIEFICS
COIAEAZIGZ DT ELHIBHEETHY, Zhbd
DILHFRAZ ZLOTHEMT 5 2 LT, 72 7HBPIMIC
DVTONEHZENSE LV TES. AERT I DS HEY)
HEWGT 2 L TORBERIE 2 5. F/HHED L D ICH
IRf RUCHUEASEEAS D ARARUS: B 12 191 FPof b — AT fEER 1t &
BV RIEHTIEE R E D 200, IRICATEARPH D
WV TH S ETHEBLEAF AV EHE L TE
bRt % % .
AF A VBN DRI DO TS FRFEEN TR

£ D 2L DFEFHIAE STV S (Rosel et al. 1995; Fajardo-
Mellor et al., 2006; Jia et al., 2014; Lin et al., 2014, 20177

2. AXIAINVAHBEEE, EHELOEHE. A, B, Neophocaena sp. GMNH-PV3228 ; C, D, Neophocaena phocaenoides (NSMT-M42649) ; E, F,
Phocoenoides dalli NSMT-M38007) ; G, H, Phocoena phocoena (NSMT-M30121). A% —)UI3 2cm.

Figure 2. Ventral and dorsal views of periotic. A, B, Neophocaena sp. (GMNH-PV3228); C, D, Neophocaena phocaenoides (NSMT-M42649); E, F,
Phocoenoides dalli NSMT-M38007); G, H, Phocoena phocoena (NSMT-M30121). Scale bar equals 2 cm.
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E). Roseletal. (1995) TEF b7 bz rE2HNT
2 A A ABHN O 5 I AEARUZ DV T Neophocaenal@ LA
DRI D o3I #2-3Ma & #EE L, Neophocaenald & Z D
OAZXIANARIIDONTRZREID PR KV EL
7z. ZF7cLinetal (2014) T@EAF XY J@344f {12 DT

I hary Ry TRHBEEEEHOTHERT 2T, ZAF XY
JENT DB 2 b Z# "3 % & & & ICN. phocoenoides
& N. asiaeorientalis D 53U % B A% K I B FE v 1] (18ka) & HE
L7z, L LIhbDHEIC DL TIIBEEROAEICT
Sl E R CTHEY, Linetal (2014) TREHHA S b
HE S NI AERICOVTRERORMO D2 2 %
LTV, E/cliaetal (2014) TEF + 270 LbiEfs
FTEHOTAF AN EBNOSTEFEREZHEHLTEBY, N
phocaenoides®D — D FZAK EMDBLE A F AV g & Doyl
Z90IMal HEE L TV B ARUEIC DV TIEGRI L TL Ao,
DL ICHTFRMAMTILCL 2 AF A JBEO AR

OHEEBMEIC OV T RFMOTSERENE DD, LTh
2 U T OIRCABEARDPHHEETH 2 & FhUE, Hiko &
5ux+%0%khfumﬁ@mﬁﬁﬂ?%b AF A
B DOHEALRIRFAE N #E T 5D A THIRFICHETH 5.
L LBIRETEARO X S ICRFMETH L 2L EE
TERVIEDS, ZZTRINAMULEDERZITDEV.

KT %D 212 72 Y ENLRFE YT O (L A%
H B AR F I GBAESABSRICOLTIHEE 2K > T
WieTEn Tz, FEERNI R YL o N A s 3
HIfHEDHIE 2 DWW T SHURW I W e, B s
2 CYIRE) O NI RIS X R A C B TR IER I
ol FWRFON ERFEH L@ ETREELTEHLLD
it TR Z VIR0, TEERS PR oL
AR, BRI AR ORRIIEMTEHE, &
ST IR ED 2 5 A THERSWE R V7
Wiz, L TELHL LiFs.
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