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Abstract

Japanese Red foxes (Fulpes vulpes japonica) establish stable home ranges within particular areas or
are itinerant with no fixed abode around human habitations. They are popular wild animals and feature
prominently in the folklore of human culture. The population, however, was decreased until the beginning of
the 1970's, and no fox has been seen since about 1975 in Kodenosawa, a small habitation about 17km NE
from the urban area of Toyota City. A fox remains was found from the under floor of the Jizo-temple together
with a ragged package of Nissin Chicken-Ramen which was used from 1971 to 1983. The fox's remains is c.
50 cm in body length. The left half of the remains exhibits soft tissues including skin and dried muscle, but
the right half facing to the ground is completely decayed.

To determine when the fox died, we measured *C concentration in collagen extracted from a tooth and
a tib of the remains. The §C (-18+1 %o) normalized “*C concentrations are 129.2+0.4 pMC for the tooth
and 129.0+0.4 pMC for the bone. Although the values intersect the calibration curve at 1962 and 1979, the
1979 age only agrees with the time span supported by the envelope of Chicken-Ramen. Drying of muscle
tissue without rotting was likely to take place in cold winter. Thus, the fox's death is reasonably definable in
the period from late November 1979 to early January 1980.

The 8'°C (-18+1%o) values suggest a diet containing a significant amounts of C4 food or protein with
higher isotopic values. There is little C4 plants in Kodanosawa, but sizable amounts of cone were constantly
brought from outside for cow’s and chicken's food. A possible protein source is the herbivore and the
omnivorous feeder within the area. An alterative may be marine fish and the derivatives including dog- and
cat-food. To test whether the fox took food brought from outside or not, we analyzed the *’Sr/**Sr isotopic
ratio of the remains. The 3’Sr/**Sr isotopic ratios, 0.709439+0.000016 for the tooth and 0.749464-0.000014
for the bone, are distinctly lower than those of wild boar’s bone (0.709944+0.000016 and
0.709912+0.000012), river water (0.710079+0.000016) and the granite (0.710218+0.00016) that underlies
the wide area of Toyota City. The initial *’Sr/**Sr ratio of 0.7096+0.0001 constrains the lowest isotopic ratio
of water, plants and animals within the area. The distinctly lower *’Sr/*Sr values documents that the fox took
sizable external food with higher 8"*C values.

After the disappearance of foxes from Kodenosawa around 1980, wild boars swelled in population.
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Voracious scavengers dug slope of hills side and paddy fields as they foraged for bulbs, yams, earthworms
and grubs, and eventually ate voraciously paddy, sweet potatoes and beans in the field. This triggered the
abandonment of cultivation of fields that face mountains. It is likely presumed that foxes were preventing
wild boars from invading the human habitation through attacking Uribou, young wild boars.
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DEIEIXT72.1654%) EYRb (27.8346%) DOEALELH Y, HEHHEDORbIZ Y488, 1EE TVSric
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ReREREENEE (G, EEPRE LR 23540 LTV 5 (Nakai, 1976).

— 125 —



BHEEBXFINERRE S e i 5%, XXII | 2011.03

42, EBRFH:

FYROW L BB ICHEBOEDI/NFERINTERE LA / V0 F, BLIWHERREBAD
PR RKEE, )R, NoKOYS/SrbaHle L.

HYRIX, REBAMCANEORS & A, REOBENLEZTRY W=, REAKPCERYELEE
WHE L, & 5IC02M-NaOHF CBFIRES L TT7 A0 U TSR R 2 BE L. K Tk
BORBZREER L TRT VL ALSTRR L. 0B £ K& T 7825C « 8RR
S>THRIL (27 —FE3RLTRE) L. ChimBicsigl, E L%, 24M-HCITE
BRAERMHLT, B A /28TT AAGOWXS)TSI7 T 7 a il

B2 IE R PR W kg DB A B e v v — CHLEe X L, 58586 T2 mm Bl FIo AR L 7.
BWEICBRBEELEEE, S oNETHIRLER00gE A/ VS THELE. JIofi,
1000-500pum, 500-300um, 300-180pm, 180-75um, <180pm, <75umiZ@iV 436F, 900°C T2MefHE
WTHBHERWEZE, A VL& THRELE. RERENI100mgET 7 o TRERSIZE T
HF/HCIO B A CHM L, BE%, 24M-HCITBEROZHHL T, BA A28 Y T A TSI7 7
2y avESEELE. NOKIZ0ASmD 7 4 V¥ — TR L CHRBHERY BE, 77 AR T
ARGELE%, 2AM-HCIT RO 2HH L CBA TV RZBMI TG A TSIV T 7 va vl L.

SI757vavyEBEELTHS, REREZIFEN: CHBRECEXTHUEELE, chikT
WL, #300ngE FHOIM-HPOLE B LE-TaZ 4 F AV biZu— KL T, 4EBRZRIEZNE
R DVG Sector 54-30F BAVILE CRNMAKL ZHIE Uz, St Srib OB B ML Sr/*SR=0.119412 51
Bk Lic. 7pds, FRERTIERPRCE &) OFERY L ARBERIIERBIEREWEE L F—
DRI PEE (SFX 1800) ZAWVT, HUFIFH2004)DHETER L.

5 RBROEER

5.1 “CilE L 4R

SRR BT EE CHIE L ClRE R, §°C= 25%ICBB{E LT, 1177, § CIHEAMS
BEEIIELES —18L1%THD, FVXOWHIX1292+04 pMC (—k ¥ b £F I—RY,
129.4 pMCHE19504E D H ARAE 00 1.204{5 2 & kT 3), FiL129.0:04pMCTH S, ZOEEREHC
MEEZ dh#R (Hua and Barbetti, 2004;3k:5R o> B HNC BRAAIGRATFIC A2 S g X 0 A Cobiia0° LARS
#NHzone2 & 2, AE#35° O/NFRIINHzone2iZ BT 2 HRET 5 &, "CREXSALRELTY
—ZIZET BREIDI9624E L &'~ 2B E TRT 01979 (—1980)4E (ZNHzone2 DZ L g & 32 X 3~
% (5. TO2-00RXERIIFLEESE (Fligtk) 2800 T, RBUERJELT TR, ¥
FOFECENIMETHDLDD, HDHWIEXI079 (—IB0ETHLIONERRDZZERTER, £
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A J LR OSMEHE, £ 2 2 RAFERD SO ERDRE O - B EER LT
BRI TFRLEV. LivL, FVAOSRAER (FERMNENCHIELTs L D X1
0.70045) RAECHEFRLEVERELEWETH S, £ 7 XRFERT HFRENDBRME
A s EAL (070993 FEELT, FYAosBEAEi0T0MsIC 2 S BIiD KRR
N O M L (324)  FISEcH: 350, 7082 (BR300, KIT0, 7002, MecArthor o7 ol,, 1982)
CiS, ey RENATREN DI C LA SN ERETALKELES. —5, TESNHEXE T
FEEFRATCHL, FLER0.70807 525%, 0706072 & 12%OMAENMEBTCFL M0, &%
A OEiHEIT RS, EECL o TANEONIR RS (FELAN. FVYANAOTESLERE
L2 o G AW gAY el AT L

WA OSFN L, MAMRERTE: b R2S0TEME TORIM, RERL Y A EW0.7082-0.7067
CHECE o7 (Buuks o af, 1982; MacArthor &f o, 2001). = G DR KRR £ 06 ¢ Rk | -M
A (B2 2R E) BT ST, KEA L Ol 100 7o R B O S SR H
LOZERATEES, T A DI OBEEET 3 5Great Flaine (Gosselin of af, 2001)% 3 &3 » W THE
({Goldrtein and Jecobsen, 19t )ROSR RO TOSRE D LOMEB D | NBR R K SR £
EAp 708 TohOo LS (MFEN, 2010). =0k 5 /eSrPfird M0 X R, AMoas
PEHEOREE LT, ARRICACTETHIEREBRE. TLT, 9l A0FeNLEL
ST PO R P A i b L EE TS, FYRIL BRHOFE T —
AwID, ¥FHORES AR Ey X7 FEMERE-SH e r 880X s,

3. AFRMAOFR LSRR L MR & nE i) | @ 3 ok,

e MENIE TR (NS BENIB X (KES.
Zammle Mo TEE - )

eed B TS 180 180 300 SN 1000 L] C1ED B0 J00 500 plen il

] ~1B0 =300 =500 =75 ~-1B0 ~-J00 501

SI0, BB.B3 5883 6327 6351 6729 B988 7402 5817 6107 6283 6523 6609 6629
TiO, 033 055 036 035 029 033 040 060 04 036 029 042 053
ALO, 1652 2402 2134 2111 1917 1709 1376 2640 2308 2141 2035 1905 18.36
Fe,0, 307 482 330 320 276 300 421 53 424 326 281 364 483
MnO 005 009 007 006 005 005 005 010 O00f 0068 005 005 008
MgO 052 073 057 056 045 048 067 087 067 056 048 063 0.78
Ca0 440 467 516 529 427 350 197 372 47 538 478 423 376
Ma, 0 341 300 388 395 350 285 160 241 337 391 382 324 282
KO 278 184 145 144 170 207 283 185 150 144 154 183 217
P,0, 006 014 005 005 003 003 003 016 008 005 003 003 004
Total 9946 9920 9944 9951 9949 9927 0063 9933 0024 9936 0038 9930 9942
W 187 3BF 265 285 186 169 234 441 351 308 232 287 260
Cr B5 182 168 141 112 101 89 225 214 182 499 136 100
Co B5 150 B4 81 68 76 143 182 131 84 62 108 157
Ni 05 25 17 16 15 08 00 125 94 32 18 45 03
Cu 00 00 00 00 ©00 00 00 73 00 00 00 00 00
Zn 459 7BB 528 504 455 474 570 1005 7721 524 459 586 722
As 00 47 00D OO0 O©OD OD OO0 33 43 24 33 00 51
Ab 754 764 534 504 672 773 048 926 381 527 584 805 098
Sr 3801 3605 4230 4237 3854 3290 1760 3251 3847 4247 4225 3532 3097
¥ 297 628 416 434 172 135 137 555 481 415 246 240 234

Zr 2371 26965 12405 12757 864 1208 2036 12611 14194 11008 2763 3134 2769
Ba 11546 B70.0 669.2 6342 6705 7588 9212 9841 77831 6650 6444 7081 7940
Ph 147 198 182 196 186 182 158 234 189 174 177 1713 178

Th 113 213 BB 70 25 1B 43 218 134 82 58 35 88
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F24. %V X O/NFREOY SISk 20.70993 L RE L /-3 S DA REOE| S HEE

INFIRESED ¥Se/*Srht SFEEED ¥sr/*sr kb
0.70993 0.7092 0.7080 0.7060
sV EEEDSr 1 65 25 12
2= 2 48 14 6
(NFREEZEI) 5 27 6 2
10 16 3 1

54, [HIBRERTOXY XOFEE

BlUbrbXxVRABHEA B L LTHARBER SN Z 8LV, A FRTh, FXXAIF
THFRER, FPauld=v - AT=FTHBI60ERETORY F—L BT irotz (—
EIIEE L) EEbNTWA. 1960FERITF Y R BP R RotRHiTL 5 5. fEORD, B
T HHDIWILEERM TRATL /NS E -2 LIz L5 R hEDS, 1960FERITRBITAFY
ZOWLERN-Z LERNRWTHS .

[HHERER T DX Y RO, &Y F—ALHOBHEOBNBREOBAS P N THLI10ER
THHOT, BEAHBEORRERLIIEL OV, £, SEMLRBHE TV RLEEEND
DTERELLEZICLL V., ERRFEOAREERRV. ETHEE LA ko K& nBE1E,
AR XY RBAR R L, HAVRIAOFELIN UL S XY RIXEA LA
Mo izinoafe b, BiTd. MFRTHREZRRKBEORBHEORNTY, £ltid R4, b
TR STEREBRICAEHEDT TRFAICELS EZEBDP R0 hole. BXXIEEZHERL TN
A3FVERNRLBoTHEAL, Hicl-T=V MY ZBoTHEANL, LWVWHSEAL L.
1970ERIZR->TH, AOHIRRHE - BR EORNE, BAMC—EDRFE2IED, FHITR>Th
HIETTWe. BIIHD S BILEL RBEDTEYREBLBL LR TWS., ZBEOHFERA
IBO Ry 77— FHERTER2REZEZELD &, FYRPBRETIIILOHERRICH-TNED
MIZITERRNMBERS. HHBEOEKT TR 2P HX Y RTIEIEES o Te. EEITHBMEEC
WRITEL DO THIEIXTERWVS, FHEERE TOX Y XOXRIT S = FESNBYYED TTHE
PEDSEIVY. 19704 BIRIC MR L B DX Y X OEBR Ro0 - T 5,

55 Bl bdx VR BHAE LD

INFERTIIEHE - BIR - (LofE 2 EENRFHEE S HMEICR A I Tz, 197060 T,
A7V TE, ThEOHBERKLENAZ LI ER-o7. LL, 19804EREMNDE, 1
RWOEMNCA /Y UREBRTAE S IC ot A 7 VYV DOREBIRELDELIRY, 20005E L
B EHLBIITIERDENDI L3I RoTWS. £/ OREDODIZ, £EOEVAED
FHERESEA TN D,

B, LFMOEBR O DITRBHAS AR Y, BFOERZFRELZEDIZA /B ARE
THET B L 9icks e EbhTWwWa., L, IMBROALEA /OB Y R BR
BT bBELXTNDS., IVRFARICGENWLEREIICLTWS., £LT, #BaxbidbhidAf
JVVDF “H 0l 285 o, FVRBWBRHIA L VVBABRECHTE bhirho
. FYRENWIEEBVWRS RoffR, D VHOAFBENGED LI, BALHLEER
fEZML T LRTRELRY, TABEICA 2 VDB RET D, LEZTWS, £/ V0%
ENEEOREILTICIEESL R, 190ERFE T, 4/ Y VidHAOLFEZBOELCTI I X&HR
STV, 2000ELAERANER I A b TWDE D THD. AT T2 Z8E, XD T
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BRI NEDEZ EBRDRL o] LERBLTWS., £ XOFEEZRS I AL OEMIT N
DBPITLBHDEHEIN TS, BELMTA /Y V2HMLEDHLTY, IALAVDORA
WBAIT v, BEAZHT A, KOEZELTH, HANLKIEYD 2L 3 ORL 2 HEMN
BL EBoTHA.

6. BbhiT

ZHNREATHPMFERETOAMBEOERTHOREDOES XY RXROBBR ROt ZOFY
ZOFTERIY, “CERREIZE Y, 1979FE11H TH—19804E18 LHOHIR TH B Z L 23HHL
7o, BHOLRERBRIMELEC) L stAfisl (FSr™Sr) iX, X VRABAOEENLIAKOR
BETFHEULIZEBRLTW I e 2HLMI L. BUOANEFYRIL, BEHLWRRLOIAR
Bizholct AL THELI ARV, BEUMr XY RBELLEAE, HiS / Yy ORE0MEE
HI22h A ADEICELN, BHEBRELIELRZLEWHIRIICRY 22055, BLUICHYREHRT
HEIZRED L WS BEMARBE TRV ERbR S, iz X )iz, BLUOBRXILH Y F
FRBEIC 2T, 1970 FE T, SV RBAROELZ B LB LEA/NBRB/NRIIF VE
{BHOTWS, AFR X NI - FNELOBESLELRDS. A7 -Pthoioxt
MTCEXARDXFVABRBEETEOIRMBRLEORLIZIZEANE DA LD, BIUTIHARRZ X ¥
HIERoTWS., BN F Y X BABOELZE> THRZEAT 2BNEZ2HD. Bix
/N FRRITO BEHEEER F b R ohofc—RoXY R EE U T TR ILOEERBZMIbR AT 2
DOEIZRVIE->TWD ] ZEEBRAE.

e

ERT/DFRRATOERIZIISS VR EHEORE L T EEE, £, HEREZHELAE®R - XY
XOEHEH - A )V VHEOHEMLF Y ROBRLR EOZKIZOE R ERI L TV & E
L. ARRICEERBR LE YRN8 A 2 O ANB~OENEHA TV EWIERIE, /PR
DF 2 PEEOBRBIBICIESWTHR AN & TF. ZEEMFEFRFEER b2 —D
RHEEE L F—REATETRIVEHR OB RERRICIIX VY XOREL LT EE L.
AREMVELDBICHEY. FRVSRETA L F—OFHEMETLA R4 OFREBE S
WiREEXZ L. BEREMES—AT 2 v I ABRRStI R F X7 — A o OROBE K%, /NFRET
DEFERERKICIIERBEREOEERBME L W EEEE LA, ZZIELT, BB LET.
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FHMREAT M RERICHIHRELBBEZA-ODICIAEPEE LA L &, KTHhDEBERUX
YV RAOBEER RO, BEORIZ 1971 16 1983 EEXCHEASNET TS roFF 5 —2
vORBHoT. UENLGEBRETORSHEN S0em OFERTHS. BEBOMEICEL AR
ERITEECHITTRbI T\, ENEAICITECHELER TS Z R RESN TV,
FREEZ2Z2{ BTV, BFHEAFIEL, FROMITROEBIZIOABEBOHHEBED b OR
15 LTni-.

FYOROEEENLAMHLEETFFraF—4 10 C B (6PC=25%Z5#KL) iX 129204
pMC & 129.0204pMC TH 5. ZDOREEN (1962 F£ & 1979 —1980) 4E) L FHF T —A L [/O
FEABAB L EROBNZ L2 RALT, ¥ VROETREE 19794 11 H Fa—198941 A k
AEHFELE, YRONCIT-18L 1% THB. MFRANIZIE C4HEBNRH PBEE IRTH N
DT, HIBNOEBNEP DL ERRTWERKETD &, BIERETRARE LRWVERY §PC=—
18%clZ 2 720N, —3F, FY RO ¥Sr/Sr thid 070745 ThH Y, TREZBX TINFROA /¥
T (0.70993) -+ )Ild7k (0.71008) - TR OFEM (0.7096) & ¥ /&, PC L ¥Sr/*Sr b
b, IYFENAROCHE (B0 ARORPL VT o v EEROFREHE) 2HYEERL T
Wi lRm L.
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