T 16 UR 7 | SR EE ) BRI FE T (25) ¢ 41 —48,2021
Bull.Gunma Mus.Natu.Hist. (25) : 41 —48,2021

FRERX

ALV RS- BB (R )E) 12k 5
KBY 2 JgAb4a Oncorhynchus rastrosus DY) c §%

A
VIR S LT [T SR S B T 370-2345 T FE I ET T RS 1674-1

BEHERZYRCOMT LM EERER (EETHK) 56, Y7 E oM Oncorhynchus
rastrosusH3P] O THER I N7z, T OEA (GMNH-PV-2299) (319994F (2 Hh B —IKAMRE L 72 & DT, fiHi
LHAE ORI E 2 I T2 REL 1L AOH LHEEW TH L. Al LT w I e gERL64 0,
T LH2 E=MPE2ET 5. itk LHOMIEEBEIAET, kot zm. 2L TH
T ESHE REEBEH LT 5. Zhb6 ORI R & S ZALRIGE O s bt ~ TR D 5
H530%0. rastrosus E Wda—3T 5. TDI &H 5, GMNH-PV-2299(30. rastrosusiC A EE N5 .

GMNH-PV-2299 (3 b Ji 70> 5 1E it S e Wl O H BT, SEEBHOTHEMTHS. 522D
BRIV FEbf e LTREARRETH S &4z, PR TFEIC 35T % O.rastrosus DY) OHESE 72 7l 8% T
b3, WEREPHDERICE>T, AELELS & HBRINPHH £ CITALPIREEEIC 0 2 L T T
ZENMERE L ST,

F—"— K : Oncorhynchus rastrosus, /7 &, B, SRk, BRI, BAS, JLERTREEL

The first fossil record of giant spike-toothed salmon, Oncorhynchus rastrosus
from the Northwestern Pacific region

TAaKAKUWA Yuji'
'Gunma Museum of Natural History: 1674-1 Kamikuroiwa, Tomioka, Gunma 370-2345, Japan

Abstract: This paper describes the first occurrence of fossil giant spike-toothed salmon, Oncorhynchus rastrosus,
from the late Miocene Itahana Formation, Annaka, Gunma, Japan. The specimen is one premaxilla tooth with
anterior portion of the premaxilla (GMNH-PV-2299) . The enamel-covered crown and the osseous base of tooth
make up the tooth. The tooth shows a triangular shape in dorsal view and is ventrally compressed with elliptical
shape in section. The apex of the crown directs posterolaterally. The tooth and premaxilla bone are directly jointed.
Thus, the specimen is identified as Oncorhynchus rastrosus by its morphological characteristics. GMNH-PV-2299
marks the fifth record of fossil vertebrates from the Itahana Formation.

Furthermore, O. rastrosus from the Itahana Formation is not only the first record of this species from the
northwestern Pacific area, but also the oldest record of the genus and species in this area. This new fossil record of O.
rastrosus indicates that geographical invasion of the species into the northwestern Pacific area had been achieved by
the late Miocene, though the meaning of the gap between the oldest recorded specimens on either side of the Pacific
is uncertain.

Key Words: Oncorhynchus rastrosus, Salmon, late Miocene, Itahana Formation,Gunma, Japan, Northwestern Pacific
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HTHY I RIobfid sk MR 2 { (Wilson and

Lo Williams, 2010), HA& & Z OIS TI M.

H 4 BlSalmonidae(d, b MIC X > TH KNS ERE
JELTHMEINTEY (Halfman et al., 2015), i HHH
OHTHHEUAREOCHHEBED—DTH L. V7 ElORED
fbaadskE A+ X7V 71w a-aae7MeET XY Fr-
7> N VINOIEF AR D> 5 JE ) U 7z Eosalmo driftwoodensis
(Wilson, 1977; Wilson and Li, 1999) THh 555, D% E

B RHE A DT b Y 8 Oncorhynchus D R B JRTE C
% % Oncorhynchus rastrosus(Z & < IS T WA {EATED 1
DT, ALRPGEE D R TR ~ R O B R 5
T2 EBHISA TV S (Stearley and Smith, 2016;
Sankey et al., 2016) . AFED K X 2 FHEHE, 2o O L5
(2H % FURZHl LA T, ARRCHEIR 23 C ORFEIC L

ZAF 1 20204F 1207 10H 5 578 © 20214F1F130H
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DO THIERDOR VR 2 F D4 ARHEY (Sable-toothed
cat) ODREBTH S A I RN SmilodonD J&HZ I K ATEHT
J@Smilodonichthysh3i 7. & 317z (Cavender and Miller, 1972) .
FOlzd, HATERZIDEZICHAT “GlRr” PR
ZEyHB. R, BERLOBHICHNYT 2 LT T
H D LEHERNEED S “RBIMY 2" Oncorhynchus rastrosus
WENT LWL L L o7, ATl EO.
rastrosus il ik L, ZOEMERICOVLTHET 5.

BFEDHEKICONT (RE—3L o2 3a)

FERE AR AN, e —K BEBRLO R
fEME) PUUELfbar sy ay (hE—av sy a)
DUR SN TEY, WEKE “®BIWY 7" Oncorhynchus
rastrosus b Z DWW DS TH 5. WlE —avriaig,
HHESECAH S HESG RN R s R (RIS IR IR ) o B RER
M, Ze 5 NSl E E PR ER B AS 2 kR L 7= Bk fE T b
2 BRI U E SRS M A IS0 L TN 0 L TH S
RTVEHDTHS. Z0ALVZ Y a Ok, HEE
P VA B 2 i 40 2 HHEIK ) 1 DI 32 S PR (S 4041 2 ol (32
WE R e, PR - ) S
IRSERAL - HM LA AR TH . b DA,
B2 Ly aMufmvibaziitd, FHEEYILAT
FRERF (T IAAFH), 22 T8 ERLE LI, &
A Lo, BLORHELETHkSh, Hi~
BRI 350 2 ALVE ARSI O i A HEB) P AH 7 B figk
T2IOZATHETHS. HEEVARLEYHETEI IO
Vo7 va DR (BEAREE) LiiEEDTEY, —i
DERICOVTIEFIMXDALIN TV S (Matsuoka et al.,
2001; Kurihara, 2010; Kimura and Hasegawa, 20207 &).

EMOMEZE - SEMZHER

EhDithE

KR CHEd 2 “RIY 7" Oncorhynchus rastrosus D15
A (GMNH-PV-2299 / GMNH-PV : Jf J§ L7 [ 25 0 184
fi G BHEEIY b4 2L 27 > 3 > ; Paleo Vertebrate Collection,
1999 (CFR&11) 474
H12H S 2 i R O MK 5 5 C s — IS BRI L 72
bOTHY (M), 2006 CPK18) LSRR 5 Al
N7z, GMNH-PV-22990 FEHIIC (3, B & JE N R
B - WESIOVNEOHEPEELTVS (FfE - K,
2004) . AEEAZ S REEE, R OB E I HUKRD,
WL SV N~ RIS D2 w F, IREWYI % £ % ek

Gunma Museum of Natural History) (3,

®1. #REEEOncorhynchus rastrosusftf&d (GMNH-PV-2299)
DEM (k). [FTHBEREOE PR (X4 L) OXR—=27v I
[ DL VAT Rt 31| EADY S E SR |E N

Fig. 1. The locality of fossil giant spike-toothed salmon
Oncorhynchus rastrosus (GMNH-PV-2299). The map added the

locality mark (* ), some place names and some symbols to the Geospatial
Information Authority of Japan’s digital topographic map (tile) base map.

DENELLERINT S, /o, (baZEH LN
FRICH B BBFD TR F X=X A MHERYI D PAET 5.
ZOX—E XA MEBEYWTIE, BiEE L TEI0em ~ ImK
DWERWE IV MO Ty 7 h5kk 2 7710 % o T
BOEEHRICAIELTEY, MULAHERIE, BT 2
TR R T O E R T ARSI TV (EHD
Btk 2).

FERICBIL T, BEBRTHEEO NI d 2 5
i L o 35 0 K TOAY P Ar i & B AR AN A3 FE it &
NTHY, 11.26£0.09Ma (FHZERD), 11.29+0.12Ma (=
T4 ) ELOEMRMELRLSNTS (Odinetal., 1995).
X5 - MR (2004) TIE, BEFEDEOHERHEE T
WENIZHDEHEL T WA I &N S (fig13 in FlG « K,
2004), MiELJE311.0 ~ 105MalcHEfi L7z & E 2 HN 5.
ZDT &N B, GMNH-PV-2299%3 i H U 7B Rk D 4F
fRUZHI11Ma (early Tortonian) 72 & HIWi I 5.
HRIRIEEHELRT

MRS NS OHERTBR Y (X, AR LU D B s R He
LR s L HEEI NS (BF - BR, 1998). F7:,
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GMNH-PV-2299%3p i L7c @20 A 5 3 7L M THOF X
27> ) INT | T Ophiura sarsii sarsiiD> 5 ShTEY,
Z OBV & Wi R A LR IS /04 LT % (Ishida et al.,
2004) . —J7, [ CEREH ORI EiEE O RAA LR b4
DEZFEFEOHFAELIEMINTEY, ok LT
HERR U 7-HERRY) (RimpERE ol % &) A —e X4 b
TREFEOMERICIH>THNLIZHDTH S LHEES
NTV3 (E1 - WA, 1998) . EAEGARTHED SN
VR & WY AR S0 A1 9 2 VRV RE D IRAE (X TTE
HHEBL O ZKMHEHEBEMAGTHRD S NS (Kurihara,
2010 ; Tanaka and Hasegawa, 2013).

ks, FEARZIEOKEICGMNH-PV-2299(C IR S T /e
PERICLZFEETVLCE T M TH] (ka0 Z I
LEEM LB I TV 5%, Zhidk hTHETIEAS
JEENTHTHZ ZEMMERINATV S, Z0Ofh, 1tfr
FEHILAT R OMEREB Y LA & LT, Sebofflis (&
F o WEkE, 1998), /B HSH (Tanaka and Hasegawa, 2013) ,
“MHEH (Kurihara, 2010) O @A (NEE, 2001)
DL H 5. BHEHYLAICEL TRBIEDELEDPT
a9 % .

RARDEH

BEARDGEHNIC H Tz > T, 49 FERIZT DWW T (I Nelson et
al. (2016) #JH\ 7=, Z 72, Oncorhynchus rastrosus D Hij_E
S (premaxilla) 7Z¢ 5 ONCHT LSS K (premaxilla tooth)
DOILRBICET 2 HEE IOV TIX, JefTiF9E (Cavender and
Miller, 1972; Stearley and Smith, 2016; Sankey et al., 2016) %
ZHL LT, FEVEHHATICIRUTHERA L. FHINER
filz DV TldSankey etal. (2016) #ZH2 L7z (X2).

wds, RO LB ICE LT, fERIERIELHHT k-
BEPSEMCH TV (FRE) EEZL5RATV D
(Cavender and Miller, 1972) , G458 R & NI ADWFTEC
0, BEREMAAMTT 2o T 0w &) EF 25
NTW5BZ EH 5 (Cleason et al., 2016), AR TEH LWL
IOV TRHET 5.

S EMFRIECHE
SYSTEMATIC PALEONTOLOGY

fiff £ fa i Osteichthyes Huxley, 1880
S fiE i Actinopterygii Klein, 1885
TEE. & [X Euteleostei Rosen, 1973
JE % - H Protacanthopterygii Greenwood et al., 1966

2. ZEADOSHREML. o AN E, b.aTmE ;1. EAOmARIEE, 2.
BEARDRARRAANE, 3. BEADORKRIE, 4. Wi ESEF WO, 5.
Hi ESHE W OEE, 6. Wi ESHHWEORKMRER, 7. WEORIEE,
Ba. M, Sb.EHEMDEE, 9. WD AMRGEE () - =1
FihipiA) .

Fig. 2. Measurement positions of GMNH-PV-2299. a. Line

drawing in Dorsal view, and b. Line drawing in Anterior view; 1. Greatest
length of GMNH-PV-2299, 2. Greatest width of GMNH-PV-2299, 3.
Greatest thickness of GMNH-PV-2299, 4. Length of the tooth (osseous
base), 5. Height of the tooth (crown and osseous base), 6. Greatest thickness
of the tooth (osseous base), 7. Length of the tooth crown, 8a. Height of the
tooth crown, 8b. Height of the osseous base and 9. Greatest thickness of the
tooth crown. Courtesy of Dr. Shinya Miyata.

% H Salmoniformes Bleeker, 1859
Y%7 £} Salmonidae Cuvier, 1816
Y7 ffif}Salmoninae Cuvier, 1816
Y27 J& Oncorhynchus Suckley, 1861
Oncorhynchus rastrosus (Cavender et Miller, 1972)

(43, #£1)

HRFRIZEAR : GMNH-PV-2299

* & & iy — (Mr. Hajime Nakajima)

fEaiE - BEE IR P RS, BRI R

FEHBE | PR, HUSEO NER (lower part of the Itahana
Formation, Annaka Group)

HEFEN « BRI, %11Ma (early Tortonian, late Miocene)

SARGE - AL, R ESHE (B2 56 <h) O & Z

CIWCHN T 21IRDRE 2H LEEHRTHS. RIFSANT

VBT EHEORI @D L b465mmTH 5. EMIH

DWREEHICHEA SN TV A 70, S, Hime, BimeE,

AT BB S NG . R ICIEIAEAICET % 5HlE %

AN RN SO 1 o = Sl 1 o< = A N A AR U R

(AT EZETEE] AT LA o (3a 0 o B < IR % w8 OV 5 bl il
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H3. BEERATICNHTIRAPBHREE (EMPHK) HSEHUEXEYTEBIAONcorhynchus rastrosus (GMNH-PV-2299).
a. W@, b. BmE, c. HMmE, d. Y.

Fig. 3. Fossil giant spike-toothed salmon, Oncorhynchus rastrosus (GMNH-PV-2299), from the late Miocene Itahana Formation,
Annaka, Gunma, central Japan. a. Anterior view, b. Posterior view c. Dorsal view and d. Lateral view.

(crown or enameled portion of the tooth) & #.CrHl D 5 & AR 573, 6D OMEDEER IS TNz 0 (Pl
(osseous base) »*H 7% 5. HHBITIIHE=MBIZELIL, L BAERRICTEE) ThsbDLDd, HEOIL
FHARICH U S ZAER2 S 2 HEO &I IHEROE S O TAL DR, B2 WIEHIHEERIC N2 DTH 2 Dh
PIZETH 2. BRI IR Y BT I, Fe, BRETE 0.

BRE DI L HEMROGER IAKTHOT TS H 5. HEH (AT LSBT i A 5§ REHE AN 2 850 & D R
BWEEHOBTREAEEZRET 2, HO0BTEREROMD F DTS F TRIFIN TV S DS, Hn FHERTIRF I RN L T
HCE b IE L. BERO M DRI1/20D 5 57 (3 8 55 D BY, BEEHHK S, WEMH#MSEELTWS. &l
MR S NIFH 0 Th 505, FEBORMI20F85 BITE, BRI THRRmMDSHENS LD ICHT

TRFEZCES A, FEROIETHRRELS. CWz s, 7o, HiNMICIERER S H 5. —T7,
IBEIANCHm L TR, Eﬁméﬁ-?ﬁﬁﬁ’@ci:iﬂ Eﬁfﬁ%ﬁﬂt:/]\ﬁtfﬁ_%ﬁﬁlﬂﬁ‘% M 515 L, ZD/NE

DEOTEN=ABICEML, OB RE LR L 3RHD R & ICHETNS .

BHIETh 2. WORESE, WEOKER,HHFEMRDM  HE

WHIL2DERHE & THRAICIELS 250, Z2I»5HH GMNH-PV-2299(C L 6 L3 TRIEMNRE O S b, i & &

MOILFRZ D 5T, ZRETOEHIT LY HIEAD B THR S N5t ORE & OIEATERE, i tEon bk
B ZIT Y. ORI ICBED L D R DO LN HFICIADOKR S LW EEBIET 2 ARG, ALk
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®R1. WEBEEOncorhynchus rastrosus (GMNH-PV-2299) Mzt
AE. 1~ 9DFHAERALIZH20 L B0 .

Table 1. Measurements of Oncorhynchus rastrosus from the
Itahana Formation (GMNH-PV-2299). Fig. 2 shows each

measurement position.

. Sankey et al(2016)D
I s SAnkey etal@o1o)
b A - Measument 5§ B
Measurement position (mm) Measurement position
in Sankey et al. (2016)
AR DI KPR AR
1 Greatest length of the GMNH- 46.5
PV-2299
B O dg R PR AF T
2 Greatest width of the GMNH- 355
PV-2299
B D i R PR A7
3 Greatest thickness of the GMNH-  13.3
PV-2299
Wil ST O R IR _
4 Length of the tooth (osseous base) 259 fig9.A
HI_ESAE R ORE S (k)
5 Height of the tooth (crown and 25.7 =fig.9.C
osseous base)
FIT_E 5584 b 0D g KPR AL
6  Greatest thickness of the tooth 951 + =fig9.E
(osseous base)
W DR R

Length of the tooth crown 18.2 =fig.9.B

WD S ()

§a Height of the tooth crown 14.3 =fig9.C-fig.9.D
HEMROES () _

91y Height of the osseous base Ve —HEID
L D g KPR A7 I

9  Greatest thickness of the tooth 6.05 + =fig9.F
crown

i O H R TR ~ N R R RT A o S AL A RC BRI 5 A B

WS NS IBRERYHRHE (Cavender and
Miller, 1972; Stearley and Smith, 2016; Sankey et al., 2016) &

E—8T 5. iz, TR BEEAOHPICEIAEARL T
mk%%%ﬁ?% FHHISN TV (il 213147673 in Sankey
etal, 2016). LA d Z & %> 5GMNH-PV-2299% Oncorhynchus
rastrosus\Z W9 % . 735, Cavender and Miller (1972) TIlZ
Hijtf  (enameled portion of the tooth) D9 ¥, WHHIH> 5 B ik
R TO®EEDVE L 72857 % pigmented portion& L 7273,
GMNH-PV-22990 i # DL Ff T 13 Z D DX I T 13 7%
L.

Oncorhynchus rastrosus

Oncorhynchus rastrosus® $5 # £ GMNH-PV-2299M
FEIEERRE

O. rastrosus (3 Y7 Jg O KBHOIEFE T, AR E2.3mIC#
L7cEHEESN TV % (Stearley and Smith, 2016) . AT (%
TAY A VT MO EFRHFHHET > 2 —Y 4 (Deschute
Fm., late Tortonian) JFERLAS 2 IEIEHEREAR, A Y 7 4 L=
N D R EREERTHE A — L > (Mehren Fm., early Zanclean) i
AR RIEFEERAR IO T, Y RloWEHiiSmilodonichthys

rastrosus & L C L S #2172 (Cavender and Miller, 1972; Sankey
etal,2016). Z MDf%, Stearley and Smith (1993) H3SAf % 4
FEERZLT»LE, YrEOMMIEE LTHlkbh s C
WD, Y )E O—lliE Oncorhynchus  (Smilodonichthys)
L2 bH5 (WA, Smith et al,, 2007; Créte-Lafreniére
etal,2012). Aff(3Z < DM ERD I &R L E D
f’é%‘ﬁiﬁb’%, WETo 07 N AR EHEShTED,

LICWOKIKIETORELR MS5NT VS T &b 5N S
5’% BHLTWEHEESINS (Cavender and Miller, 1972; Stearley
and Smith, 2016; Sankey et al., 2016) .

AREEDKFH T H 2 BRZ AT LTI B LT, R
FEDOFEARTIIHRERDORE S I L THRHEPRE L, —H
DMK D B PEL LIFEAR TR AR ORE S IR LT
MEAVNS { B HInA3H % (Sankey et al., 2016) . Z AL
WA OV &g L Mk ICO. rastrosus™T VX HETEM: D> & 301 ] 4
(WK (CBITT % & SRR OZ AL, Frichi b
S OFEMROIEE (KAL) FBHET, X 9ni
R DSET ICEE S LS L E XA 54D (Sankey et al.,
2016) . X7z, PRI OBIASD K PEREAR TR B DR
U T, K JE FEREA T 3 A 27 N B I H35 5 (Sankey
etal, 2016). 29 L7cHEARDERPH MO EREICHE DD
T, BERZH LS &, PEINROA AN ORI D
W FER Z I3~ 2 BRICHb b hz LflbEs ATt
% (Sankey et al., 2016) .

GMNH-PV-2299 Dif_-FHE B DK & & % Sankey etal. (2016)
Dtable 2TRENTZT A Y AFERAL HARD &, KE E
BAOHEIc 7oy bEhs (M4). 7z, GMNH-PV-2299

DI 155 B D ¥ el DI HHZR (X Sankey et al. (2016) Dfig. 13
TBI/R S N WR B PEREAS & TR L TR IR > T 1,
HEMHIEZEL T4, DLEO, % 5 UNIZGMNH-
PV-229973 T L7 b JE O N DSHIKIE T B Z L2 b
GMNH-PV-2299 (3P D Bl 12 & > TR ISR T2 &
DT, WL 72 )KL 78R DO — 88 A3 I PH O W) 1 B B > &
BICHALTEbDEREZICS L

ABICH DT THOEER

FASE N2 38 F % Y47 Bl Salmonidae D L AT Rt &k D — i %
F2UTRY. HHRTERROHEEN T H 2 % g
(Chibanian) #*5 &7 ZFE{ O —Hifd " Oncorhynchus sp."
(="0. masou subsp.") (#2008 ; LWFIZH>, 2000) & HiAKE
DOPERERLE T & % Wi = 5 (Chibanian) D7 Ft
ﬂiﬁ@SaImonidae gen. et sp. indet. (209 ; & H TDILAT
MR EZ HE (B, 2014) DIEd>, ALifEE O T EEEHT
BT 2 XVE (Gelasian) %25 Y77 @ O—FHOnchorhynchus
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sp. &V JED—TFE 2 20nchorhynchus sp. (F2207 8 H>,
1971 5 KRYL, 1982 ; & « ZIfF, 2019) HISHA TV 5.

W =R T, LA D _EEREERTHE T & 2 Pl (Piacenzian)
7> B V7 g AR Oncorhynchus sp. DBEE (#2206 5 [,
1992) HSEEIN T3, F/z, FHERRTTOL)E (&2
D), BIWEHFREPNOERRE (F204) L ILBR
RN oREHE (F205) &L oWHiih S Bk E
DTSN TS A (A, 1970 5 RYL, 1982), #fffi7Zcsd
R PIRP L IR TR,

O. rastrosus\ 2 U T, RO A= YRR D5 JFR ) (Tortonian)
oML NH L DD (F2m3 ; WEEIZH:, 1997), it
HIREEEHEE LA D W ca— AL T —F D) A
MIBEFLNIHMBOABTHL. Zofiuc, SEILROE
J& (R~ EER) 5 OISR H 2L, THHIEN
T ERREREED) VLD, VANMIEDEIoT.
L7255 T, GMNH-PV-2299(%, AIRICI I 2 O. rastrosus
DHEFERPIRETH Y, O KFEHSIC BT 2 A D
REORBRTHH 2. Thcky, K FEHEEICET
Ym0 &, RS EERA (B, 1992)
DA TH SRR DKIBMan 55 11IMa % Till % .

SEitIEENER

O. rastrosus & V7 @BUERE L O RFBARICOVTIE, &
BRSO TO. rastrosus & =7 0. nerkahs—>
DIZV—FR%ZBRL, 0557V —FREhT7
¥ R0. gorbuschah3% O I Ai 7 V— R #2EK, 3 5I120.

R2. BAXRICHITIBTTrHOLLREER.
Table 2. The fossil records of Salmonidae in Japan.

(mm)
45
LEGEND

40 O L K (marine) o
g O : %Kiz (freshwater)
8. AREEERA (GMNH-PV-2299)
3 O
o

0
% 30 o o
:‘:’ 25 < 3 (u]
E =
) MOWNNR oo
- 20 ?
o0
+u
e N o o000
g‘; 10 < N a
- 09
5
0
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EREOET i)

B4. Oncorhynchus rastrosusDaiI LSEBEDAXESDELE (B
BRBEERERKRBEER). xilddahkoms (M2035), y
I EROES (K2008b). Sankey et al. (2016) Dtable 2007 X
Y 7 BEREAS O MIE A A B PEAR A (GMNH-PV-2299) ot il %
B 7. EEEEIED 205, POKREEREARTHEMRDBRE . (F
EY2) MRS 5. GMNH-PV-2299(3, M B 2E A A 0 A i
c7ay hEh3.

Fig.4. Premaxillary tooth size comparison of Oncorhynchus
rastrosus between marine habitat and freshwater habitat The x
axis indicates the height of tooth (crown and osseous base; no.5 in Fig.2),
and the y axis indicates the height of osseous base (no. 8b in Fig. 2). The
measurements of the Itahana Formation (GMNH-PV-2299) are added to the
set of American specimen measurements in table 2 of Sankey et al. (2016).
The specimens of freshwater habitat show that they had large sized
(developed) osseous base, though there are some overlapping areas. GMNH-
PV-2299 is plotted in the area of marine habitat specimens.

TAXONOMY GEOLOGICAL UNIT AGE LOCALITY REFERENCES
| Salmonidac Onmasawa Fin o laeTMa Noshiro City, Sato (1970), Ohe (1982)
gen. et sp. indet. gaw ’ . . Akita Prefecture (text only, without any figures)
(Serravallian-Messinian)
lower part of the Itahana ca.11Ma late Miocene Annaka City,

2 Oncorhynchus rastrosus

this report

Formation, Annaka G. (Tortonian) Gunma Prefecture
30 upper part of the ca.10.0-8.9Ma Taiwa Town, sz_lodomchthy es rastrosis
nchorhynchus rastrosus . . L in Kohno et al., 1997
Aoso Fm. late Miocene (Tortonian) Miyagi Prefecture i .
list only, without any figures)

4 Salmonidae Isarizawa Fm Jate Miocene Shiwa Town, Sato (1970), Ohe (1982)

B gen.ctsp.indet. UM RETOR Iwate Prefecture | (text only, without any figures) _
Salmonidae . Kaminoyama City, Sato (1970), Ohe (1982)
% b 5
O genetspindet Porobufm. fate Miocene? Yamagata Prefecture __(text only, without any figures) _
3 0Ma: Shibetsu Town
6 Oncorhynchus sp. Rikushibetsu Fm ca2va, (Nemuro Shibetsu) , Uyeno (1992)
late Pliocene (Piacenzian) Hokkaido

Oncorhynchus sp.
?0ncorhynchus sp.

Oncorhynchus sp.
8  (="Oncorhynchus masou

lower part of the

ca. 2.15-2.12 Ma early
Pleistocene (Gelasian)

ca. 0.7-0.3Ma; middle

Kamishihoro Town,
Hokkaido

Kokonoe Town,

Kondo et al. (1971)
Ohe (1982)
Miyata and Oppata (2019)

Uyeno et al., 2000

subsp.”) Nogami Fm. Pleistocene (Chibanian) Oita Prefecture
9 Salmonidae Miyajima Fm., mi dglae' gii]i\s/[tii:ene Nasushiobara City, Tochigi ~ Tochigi's Fossil Picture Book
gen. et sp. indet. Shiobara G. Prefecture Editing Committee(eds.)(2014)

(Chibanian)
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