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#1'3 (Canis lupus sspp.) DIEAR 4 pIZOWT, NI EGHE (AMS) 12 X 2 itk (4C)
FERWEEIT-> T, ZNENOMEOERERZI ST L. Tz, MCHEMRIEIC & - THER
WS & o 72 TH M DBED HARE O+ F 7 I %, il 4 OIEME 72 4 JARACTREF L3
ZNENOTHE—HROIEOEOKRE S EIRIEE U TR R ZLORM 2 G L7z, Z ok
B, BWHMOLAA A I LBESF A S I EOMICIEHL AR KRE é@*ﬁl%kﬁif'ﬂimj:f@
AREREASTRD I, =& A4 IFEPEAF H IAVMUE L7z TERTFH/R] LidE I
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X LOIC

BRI A A Tt F H 3 (Canis lupus) 23545 L, 30 L LB TR S T
W% [Pocock 1935, Boitani et al. 2018]c HAF|EIZB W T 2T, LBl 4+ I (Canis
lupus hattai) %, F72A49M, WE, WNZ=FFF+ 5 3 (C I hodophilax) 7k < ERL TWw7z
A5, SRR AT BB OPRGER (=447 131896 4, =+ A+ H I
1905 4F) IZHIM L CL E o72720, HAFIEO [BUAERMAKE] & LTEIBNNIcE ol Lavk
BADEFE L oTWh, TVFFHI LRI F A IR, HFREFWFRICINEZFRER
N4t FAIOFO—HFEEIBKT 5 LD LTSN TS [Ishiguro et al. 2009 ; 2010,
Matsumura et al. 2014 ; 20201, FAUZ XL, TV FFHIWFHFIFINA A0 F A IITHL,
SRV A A I MO IL R L 135w o T LM EZ 2 LTwWh, F72, 2—537
KEEOHiAE L =7k 4 A+ A I L OBICITBEMIEHESKRE C, =47 I O%E & BARYIE~
DEROREH LB OVTIE, BRO—FHE ATV edhol [4R1970ab, ERIIZA 1984, B4
JI1 19981,

AR, WHOCHEARD SURRROBIAREAR L T, IRLTHRLZVWEOA F 7 IEADE
HWORMEBMICHK SN TVE I LB L DMAZTOZENIIL>THONE L) ITho7z [HR
1965, EAIZA 1983, /N 1990a,b, b (321999, E4HINEA 2004, /N1EA 2011, HEEIE A 2022],
FRICRNTRA 2 SITERHCIC T TO = v F F h I FEARDS, YEEO A 2 OFEHENC X 2 kY 7
B EOAL AT R S KMOMHRLIHRIE SN TE D, Ihb0—MIZoW TR Z2E
HFRITEA 2 N TW D UME1990a,ble =R F 4 h 31, N Aottt h IoffEohTe
DDIF/ITHL ZEHAREHO—DOTH Y, MBMISECIIRIAELT 2B THLF 2y T 4
* 73 (C I chanco) Fa vt r++53 (C I coreanus) LMWL TH, ZOHELH, K
FROFHMEZ E2S, TVAMOTFH I ThHolzb ENTWAH [Temminck 1839, 45t
1970a.blo —77, AMOEHHE & SN LREFHER W 2 E0SHMONLLAF + 7 1%, R
THWMDTRMTH B ENMONT WS [Saito 1957, 1 F 1965, F47)11 1998, 41113 7 2020,
Segawa et al. 2022]c TN F TIZ, OEFMOMLLAF A IF=F v F 4 H I L3R LLREON
AA4BFFAIZDOIDTHY, =R+ 7 IFAATBISE L 2 SAEL L TOAKEEART
HAHETHEZ [ERI1941, 45 1970ab, HE1972] &, @EHEO/LA A4 7 I FBAED =K
YA A I ML FESCRALIRE) (ML B DT [H%E] £F (3 b bt =k
YEAFHI) THY, =FUFFHIGKENLSERLIZKEONLS L 0t IV LS
BRERECH 5 L 5% 2 (#1936, #2134 1984] 3 ), RFROMEE LRI TV,

ZNENOMDERR Z OB § 2 WFOMEIE, ENO=F >+ 47 I 0FEEDE
MIEME R EBEROEHRE R TV DL ZERERFERODLI L L VIEREZ EO X5 2Y) Y 5315 5%
WX o THRHMONENZ DS TLE ) T EA5, ERNBZBEBOILK - MES I hs7zl l
WKHERLTWD EEXLbND, & IZAEYZERDOTERATE S TR LIET o+ 4 77 3
BEARIZOWTIE, Eno 0l BEREED Lz bE Ly o BRI S5 2/ ho 7z [HE
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1965, EB13A>1984] 723, W[l B CORREEHI A 2R IR SHEETH 5720 SO EITHLT,
BN DR OREARDER Z M TRET 2 HEe LT, d X ButkRE M1C) FR%
[Libby et al. 1949] 28165 NTH Y, HAREMNIZBW T “CHEMRBFEIZHE D ZHILEL A OHEAR
HWEICE L TA R L WIS M SN TW S [BIZIEAHHIEA 1990, RENI2 1992, ®iEA> 1999, &
#6127 2006, Takahashi and Yasui 2017, Segawa et al. 2022 72 &1, —J57C, 1990 44X LAai 12 M FLEH
LA 2 MC 2 W ERMEDHEF 2o 7201F, FRWBICLELRBI BT TL LS
Motzlzd, OO MEAEARD S ORISR E SN T2t b =20 NI TH > 72,
LA LA 5, BUECIEEREZRMESREESHE (AMS) 2wz "CHERMEEDHE L vk
AIZE D, B T OREBRIUS & 0 AR AT RE & 72 o 72 [#2012] Z & A5, 1990 4EAX
DRI I3 BARAR 4 DAERIED)L {AThND L) 1> TWwa,

ARl bl 2 b < ARSI S O BARMER W 22 S Lo 4 4+ 7 3 O IR A JAERE S
MCT B 720, ENELRBEEHEITROERIL 7> 3 Thb A-636-1-1-18-1, A-636-1-
1-18-4, A-636-1-1-19-1, A-636-1-2-41-2 [iE K 1965] O 4 FEARIZDWT, BEARMIE % /R
RO B ORE 2 RIL T AMSYC ERIMEZ T8 o720 F72, ThETICAEEZERL B
AHN s SN L2 EH o b 4+ 7 3, ARHERD 2 SR LI DRio+ + 5 3, drikbl
FEWRAE RIS COMRIC OV T e ) AMSHC AERIIE 21T - T, RIFZEOHE R L 3t
IR FACIER729 2T, EHA 4 I LB IR OBE= R U A A IO THEE—HED
KEZORMENLZLZMEIL, BAS R A4 H IVFEHFF 7 L TOMUE L5 5
WII/NEITH D EEZHDHE D »aMGEEL7: [Kohno, A. et al. #fir]s

@ - ABFRICTI T4 4 3 LA & Ot

FE R RS OER IV 7 Y a v OF + 7 IFEARZ, T CICHERE [1965] 12X - TRk
MBS R ENTVEDT, ARETIXZOMMELILT LI ZFTIEL, “CHEROMEC
A7z z sk L TB < 2B, FERMWEOFMICOV T, RtOFEF7EmEIHE [HR 2
L7y a v BLOMET 2EWLAOERMEERE] cHiE L Twb,

(1) A~636-1-1-18-1 i AWALEF 1138 T W] o> [H %5 AR W] KA 25 IR R 3R AR T35 46 2 4%
AGIEPOEN L2 ENEH—MEOLLD LEHER ETHEP O L 2EARATH S [(HE
1965]0 LA LADS, ZOMEARZROIIFEI L 72 Saito [1939] % Shikama [1949] 12X 1UE, 2o
BEAG AT\ ZATAE L 72 1HES A AT S5 RUR AR R K T3 MRS IR 5 1R 2 S L
72b0THY, FATHAKY: (4RE) OMUKER & RILRY (4iK) ORMERIZL > TEhEhj) 4
2 RS AL O T EE O SNz o R 4 BT~ 2 FIok & 47 REHES 4 B ETER,
FFRE O THA (A-636-1-1-18-1) &, flik2 AL (0L OFEILE) ICHIZES @75
M 1938], LREG ORIEE (IGPS 65598) L AAD FHEMZeke  (IGPS 65599) &, HEMA
AR L O —E & U CTREEE N, FRICHFHE[1938] & 1E B2 A3 & 7z [Shikama 1949], L7225 C,
FEARDOWIE L7 AEARZINER IV 7 ¥ a3 v & L CENVERRBHEDE TR SN TWE 50 TH
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D, BEROPE LEARIZ I EIEINCHRIERF IR SN TV 525, T 6 IEeTH—EEKICE
3%, &3, Shikama [1949] &, Z DA% Microtus-Meles bed (LHEAERE @ FIEHH) 2
LML LTwa2%, HE [1965] ZZOMfES My ay ol e —HIcERahize L
TBY, TOFERLHBRD b Iy Yy OEQERGICEICTHRIERHE LTwb, "CHEMR
D7D OFRAHE, FHA L #2725 ORI 2> 5 FRIL 72,

(2) A-636-1-1-18-4c AHAVEAREF s THT (IHE A BT KM 35 A K TR SR L5 8 T
WaE) M OER LKEKT, =AY LAWY VAINEITNLIHBEISERL, 0 EMICEN
O— 2RO LRS- T2 e s, BHE [1965] 12X 0 RHHEI &b ) 2 & v 5 7 i
DLDEEINTZLDTH D, “CHEAMED 72D DREHE, AL OBEEE 5 S HFILL 72,

(3) A~636-1-1-19-1o MiAREATHARNT (IHE AN S RAARE HAIK L3RRS SR
Yighg) oL, ELEHEO LAICT — AROR TR L T2 e, ER [1965] (2
XD A-636-1-1-18-4 L xFICT & 2 WEAM (M EI oD Y 205 p I EFHIE) LiEEsh
72D TH B, "CHAERMEDDODRENZ, FHREOSRBIFERE S BRI 720

(4) A-636-1-2-41-20 iARUL{E B IRMT (IR AT ZIRRALRE A K TSRS 2R A
Yigdng) 2 opE LS R () LE, A R3ER 1M, o bsenmh 16, 26T
HETHLb, TNOPRHERINIHRED S, FERFIC X D WIEFROBHKON D L < 13diH s
BONBHABROP o7z ENTwDH I s, BER [1965] 12X Ao b o & LTl
SN2 DTH D, "CAHRMED =D DOFEHNE, THIE, LRI 72,

(> Y— UCAER DI k5 31

L7 S AR BT O R a L 7 Y a VICEEh A4 4 4 3 A-636-1-1-18-1, A-636-1-
1-18-4, A-636-1-1-19-1, A-636-1-2-41-2 ® 4 FEARD “C AERMEDRERE, AT
WHERG [ERI V7 29 v BLOHET 28WLAOFMREER R ITHESWTUTICE LD 5,

A-636-1-1-18-1 %\ ClE, 27— Y ONFIX1 %L LT, CONIEBIT—F L OETH
528-361CEENAMERL, AAREBIBD TRA -2, —HT, A-636-1-1-18-1 1325 —
TIEA0.16 % &M TR, C/NRb I g—7r vy ofiz KEHNLEER L. 72,
WaEh7-as—rrokedbdn02mg o700k 75774 Fa&FELNRT, AMS
WX B UCHERMEZIT) ZLIETERDP o720, A-636-1-1-18-1 1, BOLENKEVHELLR
AL L TB Y, HHIIZHED /NS ALAL L T Wi BRMCLIBEOE 5 & X S 2 IR AT
REVRL->TWBEIERDS, HLTD BMBEIHD LI HETK,»SEN L2 D TH S
EHERI S NG,

A-636-1-1-18-4 DAEBAEUL, BICRR7Z2E B ZOERBEII=F VLAV I ADEETN
TWwzZ &R FcEw o — Ao LR L T2 e 5, RiERIEO#D ) 205 il
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BHDH B E ST/ [ME1965], L Lad s, 4 AMSIZX % MC SERMEZ1T-
7oA, TRAERIEAEAC (calBP =1 0) 1333645 =238 (682 %) THRIEHHBEHOIDTH LS
ERWIS ML o T,

A-636-1-1-19-1 22V TiZ, R [1965] 12 X4 LFLd A-636-1-1-18-4 & K X S R4
D RERS P Cwz L Sh, EHR LRI S S SRS RFERTE RV R LI S Tn
720 Al AMS I & B MCAEARINE 24T o 72468, EEBIEEN (calBP£10) 1E 35626 = 481
(682 %) &7, A-636-1-1-18-4 X Y R HWEMEFMENOLDOTHL I LWL NE R 5
720

A-636-1-2-41-2 1220V TIX, TNAEHR Lz N ELETICEoO N2 PIEE Ebh b
bODVEINTWE SR, ZOEEZNERY SEICHER B ) HEBROb0EEZ SN T
&7: (MR 1965], 4 AMS 12 & % “CHFARIIE &2 17 - 72858, JBEBOEREN (caBP£1 0) 1
5008 = 74 (68.2 %) %R L, dIERC L D & & S0 SHSCRHR RIS 2 Z E S 2 L o 72,

@ - HIHMEA A+ H I L2 A+ B IEBT B T
IISE

AMSHCAEMRIEEIC X D AR BAEROH O NI h o2 ERIL 2 23 YO A-636-1-1-19-1 &
A-636-1-2-41-2 % ELHEHFIMLALT + 7 I L, BHMUEO=F U+ FH IO THEE KD
T OEORE S ZRERE L CTHELAS 02X ], M2IORT, FHEE—FRICB 2 am.0%
(Wi RRE) B L OHEE (WEPEE) OFRUFRALIE, 7 [1963] 1265 720 R LA &
T 7 IO T HEE—FROLEOENOZERIEX 35-29 mm T, EFMLEO=F FFHhIDZFh
1329-23mm (94 7Y HRVEWiEO =K+ 445 3 CHEARIL, Gojobori et al. 2021 12L& 1) £ X
EDOZMBERTH L ZEHBWONELS72DT, KERTIERINLY) THoteo TNET=F A
I ISR B E LTOMUMEL 728 LITLIEEbNTE 7 [HRIZ2 1984, WAt 1988], L2
L&h s, 4o AMSIZE 5 Cl4EAREI & ) BEffh L CTHEE—H (M) OEELED
FRIEN 22 AL % W5 &, MR AR I R AE R 2 SV RHRICE % F T 29-28 mm 13T
BIRIIAFAE LB T b LAt T, BRI ETIE M, dE 0875 35-29 mm DI A 5K
RIOEHA FH 3 &, My 002 29-21 mm OFEPHIZ & F 2 #ESCRHC LI /N = &
FA A I, @EESED LWV —TICXFITE S 2 EAVRE S e, B & WA
RATHF TREIFIIN S o 72213 E 2124 v, S 51T, Segawa et al. [2022] &, B Hit
DAL A F H I A-636-1-1-18-1 L MR D =K ¥ F F H I A-636-1-2-41-2 TN EFN D
DNA Zf##r L, Wi#id R TH 212 H DS TR TRE NN TIED 2P HEETH o722
EERWPLPICLTEY, BEHHoOMAS A+ 7 I LR UBEO =R+ 47 31, MEHEOKY 1
Z OGRS b EHEIZEED Ly, M3 1L, ZNENO FHE—HEROIEOMF L HEEZ KL
72bDOThHDH, BHFMALAA A I OTFHBE—HEIL, Ea ORI L THEEIKRE CEADD
LEEHBAF OO LT, =R+ +h IO FHE—FR T ORI 2 BEEIV/N S
WEHIIZH B 2 E bW H L ko7,
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B> AMS 12 & 2 "CAERMELS & o THEBERDW S22 o 720eiE 2 B < HARTIE (R,
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JEE LA (mm)

E 3 TEEE—AEODEMREFERROHE
WEFiea s, M=k 44+ 3

PUE, JN) OFEFIE~BADT F 7 IFEARIZEDNT, FHE—FROFHED 554 & Ryl L
TR L72RER, AN, WE, JuMoF 47 JFEHFiE LA+ 4 7 I Lttt =k >4+ H 3
EDOMTAMERTHLZENWOLE otz T2, BHEA 7 IICHEHMO=F >+ 473
12 ENZNOERGAOP TRIEFN 2K E SO L (REULL/NME) DBEIEIEERD Sz do
7oo EHIT, R VA A IONFFIEREIIEHBE 2B AR SN S [45 1970b] DI LT,
INFTOLIAERNBPD LGB EHFMAF 7 IEZOREPRON TN LR ED,
K2 JUTT 2 2 D OMEEREEAERE 2 MG — FFROMBENTIE BV C & 2RIRT 2RI ATE
ELTHRMT 2 EDTE L, THOFEER, BARVEOEHMOF A+ I Leftho =+ >+
FH L OMIAARBEBORNE DS H -7 L E2RLTBY, BXE2/EMD2S 1 TERE TO
FHHICHERI OB A EBHIHEM ORI > T2 EAMRBEN L, ) L7z enb,
A, PUE, ST L e L TRAELZEFICRT S 44 H IDPFEL Tz 2 sl <
REEN5,

L. ThETEMRERPMON T Lo 2 EERD L D ER LA+ 7 I#EFIZOWT,
AMS & w7z MCAERZIC X 0 IERERERZ S 2T L7,

2. FEROWS TR o 7od F h I@BUTHED W, FHE-HROEFHIE KMl FCo5f %
Bt Lo, EHMEOILa T 47 I LBt =R+ 47 I LOMTRE EORHEKEATRD
b7z,

3. WHMOMAA A I eefitto =k A+ H 31, TRZIEER /N IIZERD 5
Nhoiz.

4, INSOFHEILZ, HAVBOEHFOF + 7 I Lefito=F >+ + 7 3 L OMIEEREOR
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WD o7zl L R/RLTHEY, BUEHFIRIZCNEITHRESN LD Lhp o EHDOBAL
ERPFZ o T2 LSRR E N7z,

[ %@f’ﬁ@m%%&%

REsOBifE DB, EHALA A+ 4+ 5 3 NMJH A-636-1-1-19-1 & NMJH A-636-1-2-41-2
2T, ARILERFZEIC X 2 H A DNA f#FT DR RAME S, ARFZECTH S 202 L7z M CAERHNE
RRB L OTHE—HEOKRE S ORIl 1 TOATWENE IOV TRAEIISHEE L 720 Z OG5,
RIFFERs & RIS CDNA T IC L > Ch = A+ 7 I EHFA A7 30 [HRTH] T
WS ERHSNERY, BHIMLAF I I LR F T H I OBRICOWTEEDERICHK
W DFT 72720 S5, OIS HAREEFI LA+ H 31, IRFTALN TV Eho 7l
WRHEDOKRI A FH I THDHI L, @=F v+ 47 I0HEIE, HAVBIZAERLL TW2divwRit
OHFEA A A I L, BHROKIBRINC BARSIEIZHER L728 LWRi o+ + 7 3 & OSEERITH
HZENHS DL A 57 [Segawa et al. 20221,

(FEE]

AL EDBIZH72oT, ZLOHAIZTHNE V27202 FEHEER (BB k T3k
KAERAE), HTE R ORBGE . BRREMER), JARR 2K eIu i 3 B 2% SR S i )
2id, BEAOFHNS X O MCAERMED 720 ORREHRINZ FFIT L Cwiz/iwnie, B XIFFR (E
Bl A LA 121%, BEABIS L MEHRINO 720 DEH 25t o Twiziiwniz, BAIEAK, 8
T A (REIGURSZ AR fE), HPIEZIR, RRSE 2, DGR (Ui Bi k), il
WX, EINE K ORISR LB ), SRS, MIEHE,  CRBCH S B 2 Se i i),
HARRRIR, BERuE IR (REAT L REATMAE), SRIRIC, AR ()R dq o & - HEkfE
WiE) 1213, ZEEROBESL LU E Z 3o TwieZiniz, HER, RINEEK (1
ERF B ME S E RO >~ 5 —) 121, AT L7BEAO "CHERMEZ LTwz/iE
Wizo ZOREMD T, EOEHHPL LT 5,

SZHER
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Determination of the Radiocarbon (**C) Age for the Specimens of Wolves
from Kuzuu,Tochigi Prefecture in the Nobuo Naora Collection of the
National Museum of Japanese History, and the Temporal Changes in the
Size of the Lower First Molars of Wolves of the Japanese Archipelago

KOHNO Ayako, SHIGEHARA Nobuo, TOKANAI Fuyuki, KUDO Yuichiro and
KOHNO Naoki

The radiocarbon (*C) age for four wolf specimens (NMJH A-636-1-1-18-1, A-636-1-1-18-4, A-636-
1-1-19-1, and A-636-1-2-41-2) that were collected by Nobuo Naora in 1940s-1960s from the fissure
deposits in Kuzuu, Sano City, Tochigi Prefecture in the Nobuo Naora’s collection at The National
Museum of Japanese History were measured by Accelerated Mass Spectrometry (AMS). As a result,
NMJH A-636-1-1-18-1 was unmeasurable as over background, suggesting that it was thought to be
of the middle Late Pleistocene or much older in age: in fact it was strongly fossilized. NMJH A-636-
1-1-18-4 was initially thought to be of the period between the latest Early Pleistocene and the Middle
Pleistocene by Naora himself, but it was measured as the late Late Pleistocene (33645+238 BC).
NMJH A-636-1-1-19-1 was also initially thought to be the same age as NMJH A-636-1-1-18-4, but it
turned out to be a slightly older than the previous thought, i.e., the late Late Pleistocene (35626 +481
BC). NMJH A-636-1-2-41-2 had long been thought to be from the Kofun Period (Mid 3rd century or
7th century) by Naora, but it was measured as an age of the Middle Jomon period (5008+74 BC).

In addition, fossils and remains of wolves from the Japanese Archipelago after the late Late
Pleistocene (younger than 50 Ka), whose ages were revealed by “C dating, were compared based
on the size of the lower first molar (M:) through time, and the mesiodistal diameters of each M1
were compared with each other to consider the chronological changes of their sizes. As a result,
discontinuity of the M size between the fossils older than 12 Ka and the remains younger than 12 Ka
was recognized. Furthermore, comparing the proportion (rectangle) of the M1s in mesiodistal by
buccolingual diameters in occlusal view, the buccolingual diameter is larger and thicker compared to
the mesiodistal diameter in fossil wolves, but there tended to be smaller and thinner in the Japanese
wolves. We concluded that the Japanese wolf was not a “direct descendant” of the Pleistocene wolf

known from the Honshu Island.

Key words: Nobuo Naora collection, “C-dating method, Pleistocene wolves, Japanese wolves, Lower

first molars
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