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SUMMARY

In recent years, increased encroachment of the Japanese black bear (Ursus thibetanus) into areas
of human habitation has become a social problem, with damage being caused to the farming industry
and accidents occurring as a result of encounters with humans. Hence, there is a pressing need for
discussion of suitable measures for conservation and management. Population management and
population numbers are vital when planning conservation and management measures; however, no
estimate of population size of the Japanese black bear on the basis of scientific knowledge has been
conducted to date. Hence, the aim of this research was to estimate the population size of the
Japanese black bear in Miyagi prefecture in order to facilitate planning of appropriate measures for
conservation and management. Population size was estimated on the basis of results obtained using
bear hair traps, gene analysis and investigation of bear traces.

In the hair trap study, 2-level hair traps containing a honey lure were set at 30 locations (a 2-km
mesh was defined as 1 section; traps were set in 10 sections). The traps were set over the period of
approximately 8 weeks beginning late September and ending late November; patrols were conducted
once a week. As a result, 167 hair samples were obtained. The samples were then used as material
for genetic analysis. DNA extracted from the hair samples was subjected to MultiPlex PCR, and
fragment size was determined from the PCR products. As a result, 23 Japanese black bears were
identified. In the bear trace study, 34 traces were found in the 50 sections in which investigation was
conducted, namely, the 10 sections in which the hair trap study was conducted and the 40 sections in
which only the trace study was conducted.

Population size was estimated on the basis of the above results. Firstly, the relationship between
population size and number of traces was determined. Secondly, assuming the number of traces
found in the sections in which trace studies were carried out to be reflective of the relationship
between population size and number of traces, a Monte Carlo simulation was conducted, and
population size in the 50 sections in which the trace studies were carried out was calculated. In
addition, after determining the habitat range of the Japanese black bear in Miyagi prefecture on the
basis of the literature, sightings and other data, the population in this area was estimated by
expanding the population size estimated for the 50-section area. When taking the forest area west of
the Tohoku Expressway in Miyazaki prefecture to be the habitat range of the Japanese black bear,
the population size was estimated to be between 1,173 and 1,729 (median: 1,436). Furthermore, a
figure of between 401 and 896 (median: 633) was obtained when estimating population size on the
basis of the hair trap study data for October only. Moreover, a figure of between 417 and 988
(median: 695) was obtained when estimating population size using only hair trap study data taken in
cases where individual bears were confirmed repeatedly in the same section during different

sampling patrols.
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T v E I 8 EERRE & L, 1 EMIC 1 BIRREOHEE CTRIEIY 21T- 7
(£ 2.2-1,K 2.2-5), KEV LT LOENUCHT->TX, V7 VoHEE LT
B, Erty FTEEICAN, EREICHELIFY . 20C THEERT LT-, KED
¥ VAN ORISR A A S —F—SCRIEE R L7z, B S v 7 il
R TRRNT 24TV, AT & 0 BRI S e Kl 2 & OB R % 2 8 IR & DBR 0T
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2) BEBBERE

VX ) U T OEBROESG R ONT — T v TRHEOEROMTEE BRI, BB
itz e L7z (B 2.2-8), ~7 — b7 v 7IE T, ARIEHR TR I FRX
DY X ) U TR AT bbb T, KENRIRSN WA H 5 (Miura
and Oka, 2003), Z D K 5 7RO F A R T 572012, MisEiiC 3 B e %
B L7,

HEMREAEE 1T T 10 B Lz, EMSIE, KBV o 7L OBk 2 £ 58
L, VU7 RIS D MR 2 EERICERE L, K 2.2-2 1077 16 HURIZRE
L7,

KRB Y=L WA TOT Y v F—EEE ST T, B —0iiZ@EET 28 E B EBIICRE
ERAL 8

l228ééﬁﬁﬁﬁﬁﬁﬁ

x2.2-2 BHEEFZHEHRA

BEEEREMNR
Y-1 M-2
Y-2 M-3
Y-4 KT-4
Y-5 KT-6
K-2 KT-7
K-4 KT-8
K-6 KT-9
M-1 MT-4
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1) AEH 2 JTILERKR

AT — b Ty T TERE S Au 7o HR B K
O EBIOREY 7 AR &3 2.2-3 |
N

SEOHFET, V¥ U T OERE L HW
SNV TN, 167 ThoTe, £ 2.2-3
R TERBD 3MEO~NT— T v TDH 5,
22 FETERILE L, BRERIT 64. T% TH o 7,

REIYEI G, TByvar)bd2d)TE
DB 0~38. 2% {2715 L 1= Tk 2.9 REMBERE
204E10 H2TH~28 HDOE Y v a v T3 EDO N T v 7D H 5, 13 K THRENEHER S
Fu, 38.2% (BeRfE) 27 L7z (3 2.2-1),

BT, Xl No.9 Thb %<, 48 o 7RIS L, W T, Xl No. 5 T 35
B 7, X No. 1 T 24 o 7VERELS L7z, X No. 6 & VX No. 7, [XH] No. 10
D 3 KETIIEEY v TS o7z,

+&2.2-3 #mAl(E) RURER (B) DHEELRIRK

X@E | bS5y HRER X@E | cSvT £RER X & RER
No. th Ho T | No. Hh 2 oI || No. | 2T ILE
Y-1 7 5 M-3 5 1 24
2 Y-2 0 6 MI-1 0 2 21
Y-3 14 MI-2 0 3 18
Y-4 12 MT-1 0 4 15
1 Y-5 9 MT-2 0 5 35
Y-6 3 10 | MT-3 0 6 0
K-1 6 MT-4 0 7 0
K-1' 0 KT-1 0 8 6
4 K-2 6 ; KT-2 0 9 48
K-2' 0 KT-3 0 10 0
K-3 3 KT-4 6 /5t 167
K-4 13 9 KT-4' 4
3 K-5 4 KT-5 15
K-6 1 KT-6 23
M-1 18 KT-7 1
5 M-1' 1 8 KT-8 2
M-2 11 KT-9 3
U(Eh 2B TYX /DT IDERES T ILAFERESNT,
FRERER . 22/34 X 100=64.7%
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2) EFHEIRI DR EREVIRR

FK2.2-11ZBWVWT, 9 30 HETZ 9 H#%Y, 10 A 16 HETZ 10 HFTH 10 H
28 HETZ 10 H#¥, 11 H 11 BE T 11 Halrfs, 11 H 27T BE T 11 HEE¥& L
TG L, BHABIO b T » 7B 720 OSIGRBERIREZ e L7z, £ OfiR, X 2.2-10
R LB AT =Ty TREEEKRDO 9 A THTIHEEY VIR S e
olz, £OMH%, 10 ARTENAS 11 ARPEC T TOEERESRIETEM L, 11 AF7e
TibRERMEZR LA, AIRERTO 11 A% T FRIRERRETRD Lz,
mB. 1 ABYOT =213, —#. MELICREBOT =2 G A TS,

12

08

CEFHBFEHO =it st Ueir)

0
98 T4 10/ a3 10A%F 11 /e 1MA%FE
(N=9) (N=56) (N=66) (N=68) (N=68)

2.2-10 BHARID FZ v THi-Y OFHERERIRE

3) AT7— bS5y TDENICKZEREZIHMD L
I. FEEEDENCKDLE

F#2.2-112739 10 H 15 BUMEOEYy a6y armicBnT, ~"FIY
M-D & bvERINM-T )Ty 7 TEHERERIUL GAFHAERISL/ & v
a ) LR EZM 2.2-11 (DI, £ 2.2-11R"F 10 A 16 HLIEO® v =
Yy YarMICBWT, ANFIYKI-4) LY T K4 ) D R Ty ST
BRI CAFHABRIEL/ v v a ) R LR A2 K 2. 2-11 (2) 1IZR T, ~F R
YXRMUERIAY ANAFIVYXYUITICBNT, WIS ARREILALNR)PST
(NFIUX huEray : Wilcoxon HFa{LIENEE, 2,=0. 405, p>0. 05, /NF IV X

U > = 1 Wilcoxon A ALNEN MR E, z,=1. 753, p>0.05) ,
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LOLBRD, NFIYX hUEraviliBnT, ~F Y TIEEHEREBEEIEN
2.33 THoZDOIZK L, hUER TR0 17T E/WNSRMEEZR L, 72, 1N TF
IV EMTDY (FYERa ) EMBELIEL TN vy 7E2RE L TWIZH b
53 M1INFIY) DB THRENERSND Z L1EH 72 W1 (FUERaY)
DHTERBREND Z L 1E7RnoT,

— . NFIYX Y rFZBNTE, YRR ANTF IV TIE 0.83, JoA
TIX0.67 ERREDEEZ R LTz, 72, KI-4(hNF 2 Y) L KT-4" (U 2D)ERLE v
va VTERERRRIND Z RSN,
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#2.2-11RT 10 A 21 BUBEOE Yy a5y a v mIicBnT, 2 BfErl
(K-1) LSRR AK-1" ) D+ T v T CTEIERERIE EFHAERIE/ £ v v a
V) EES LR R A 2. 2-12(D) 1T, #2.2-11Z7°7 10 A 21 HUBOE Yy v a (5
Ty va IR NT, 2 Bl (K-2) LS BK-2" ) D T v T TR ER
B CARHERRESE/ £y v a ) R LR R A X 2. 2-12(2) 12777, 2 Bepih X
A, 2 BARE X SR B ICBWT, Wb A EREITH DN D> T2 (2 Betfidg
X fifi Gy A :Wilcoxon FF Z{UINENARE, 2,=1. 461, p>0. 05, 2 Bt 1 X il 25 Jilt B: Wilcoxon
P AINENLAR E, 2,=0. 365, p>0. 05) ,

LML D, WTROHFIZEN TS, 1ERO~NT— 7 v 7 ThHhD 2 BEET
IIEREARI S NI=OIZKT L, SR A KOS B IZBWTIE, (KBRS L
Mmoo Tz,
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4) BEREICLDIEERZKR

KEORBUKIZBE L, F 2.2-4 |[TRT 16 HUSIZ B B R HEE 4 5E L 72 fE 3.
M-1, KT-4, KT-8 ® 3 MG TY ¥ ) UV~ )fRig 47z (R 2.2-4, X 2. 2-13), \WTh
DHEIZHBN T, VX U RE SNty v a U CRENEIRS L7, Miura
and Oka (2003) |I~7— h 7 v 7RIV X /) U TR AT bbb, (KBS
WMENRWHERDD, EHEL TS, LrLarns, Ao HEREHE®R T

e Sty a vy EREMERESNTCE Yy v a URRIFAL TWD Z D,

EHLSEN 3 Ll nwbon, VX ) U7~ N7y TR AR LB @R &

NEEID) . MEREEPERSh b0 LB HND,

®2.2-4 BPREREMRRVOVF/ TITIETMA

BEEEREmSR
Y-1 M-2
Y-2 M-3
Y-4 KT-4
Y-5 KT-6
K-2 KT-7
K-4 KT-8
K-6 KT-9
M-1 MT-4
VR ) U SN MRS
MRz E G L,
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(RPN 2 FEMS 2 BEIE, BLFIORT &80 Th o,

+ BEARHHEICETSIT—2DONE
- O)EREOHE ITRIEAREHEERCANS T —2DNE
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Q AL
1) KEH D TILOfEN
I. fEfrEls
FEMTIC W EUEHE, T2, SRAENE 2) ~7T— 7 v 7i#E] THROLNTERE 167
oI EGRE L,

I. DNA D
KEY L INF= v R — 8o ISOHAIR 2 V., O~ ==2 7 LI Hit-> T
AR 0 F T IXBRICETWE 2B EEE LT, DNA O 2175 72,

II. PCRIZ& %iEiE

75 A <=—I|%. Paetkau and Strobeck(1994). Paetkau et al. (1995) % O} Kitahara
et al. (2000) IZ &k > THESNTWD 6 FFD~ A 7 vt7 F 1 F DNAGEK 2.3-1) &
g% 794 ~—% > bZHNT Multiplex PCR 21T -7=, PCR K&iE, 97°C 3 43[H]
DML . 251 97°C 30 B, 7 =—U 27 53~63°C 14y 30 B, ik 72°C 30 % 15
YA 7 NATV, BPE90C 30 B, 7=—V 27 55~63C 14y 30 B, {HE 72°C 30 B
% 30 A 7 VAT - T, H%IZ 60°CT 30 iR SH7,

£2.3-1 ERALETI43—DEEES

BinFE T4 —IEERLS
GIA | 5-GACCCTGCATACTCTCCTCTGATG-3' 5-GCACTGTCCTTGCGTAGAAGTGAC-3'

G10L 5-GTACTGATTTAATTCACATTTCCC-3' 5-GAAGATACAGAAACCTACCCATGC-3'

GIOM | 5-TTCCCCTCATCGTAGGTTGTA-3’' 9'-GATCATGTGTTTCCAAATAAT-3’

G10P 5-GGAGGAAGAAAGATGGAAAAC-3' 5-TCATGTGGGGAAATACTCTGAA-3'

G10X 5'-CCCTGGTAACCACAAATCTCT-3' 5'-TCAGTTATCTGTGAAATCAAAA-3'
MSUT-1 | 5-CCTTGGGATTCGGGATTGT-3' 5'-AGTCCTCACCCCTCCCTTTT-3

N. R4 8Y T34 k- 73722 MEH

PCR PE#)1% ABI PRISM 310 Genetic Analyzer (Applied Biosystems) ZH\\\CT7Z 7
A2 M AZXOFAHIY 24T o7, N2 FOE— 27 PRV 7 vid, iy
Y I WVTPCR &2{To72, PCR & 2[EfTo CH E—I BMEL . 77 7 A 2 MENT N
SraZiE, £ 0 DNA (B AT O BT I IT AW e o 72,
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2) BAY Y TILOEN
I. e

AAERE AT O 23R T, 2006~2008 4R | ZHME S 7z 48 JEfR (38 2. 3-2) D 9 B,
2008 AE(ZHfiE S L7z 17 IR (No. 32~48) TH 5, 2006 475 2007 4T H T CTHiME S
Al 31 fER (No. 1~3D 22U TIE, BEHIRAY 2007 4REEITMREMT 2 i L T D (IR
IR, 2008a),

#x2.3-2 WEEGKY>TIL—F (2006 £~2008 £F)

No. | H¥EE AR = No. | {H¥EE AR ¥ =

1 2006/6/6 lETEERXRFREH 25 | 2007/8/27 |BETHINAER

2 | 2006/8/15 |[LETTEERXZHX 26 | 2007/8/31 |BEBTEXNBLAR

3 | 2006/8/24 |lETFAERIMRMRER 27 | 2007/9/4 |BFFET/NELL

4 | 2006/9/7? MlETMABRMEAMRGFL 28 | 2007/9/4 |JI&HET;EK

5 | 2006/9/16 |fiETAERFMERMME 29 | 2007/9/8 |JIEGETZ &R 1L

6 | 2006/9/18 |iETTEEXEHME 30 | 2007/9/9 |t4TERTEZEARE

7 | 2006/9/22 MUETHEEREHMMEXFRMZEER| 31 | 2007/9/16 |HEETREM

8 | 2006/9/22 {UIEHEERSH MR KEFMR| 32 | 2008/8/4 |[UEHEERHIFFHR
9 | 2006/9/29 MlETMEERERMRFREM | 33 | 2008/8/23 | KMETERFER

10 | 2006/10/5 |UETEEREHMMEEFTIIGEE| 34 | 2008/8/23 |FRET E G HET

11 | 2006/10/12 [l ETMHEEREBR MR FRFEM | 35 | 2008/8/29 |FERMTERXFithiX

12 | 2006/10/13 |fiEHIRE RFER R 36 | 2008/9/9 |AFNETZH MR L#hX
13 | 2006/10/22 |[ILETHEEREHME EZFHREAKR| 37 | 2008/9/10 |ERHT—BIERLHX

14 | 2006/10/31 [{lEH KB RIRARMXE R 38 | 2008/9/11 |ATEBTE AKX

15 | 2006/11/1 [LEHMEFERERMR RS S| 39 | 2008/9/11 | Ki&ETHJIIELRBX

16 | 2006/11/5 ({ULETBEEREWMXETI/IEE | 40 | 2008/9/13 |HEETREMMKX

17 | 2006/11/5 [{LETHEEXREHE I 41 | 2008/9/13 |BiEBTEHRHX

18 | 2006/11/8 |[WEATEEREHMK EBF E+=4/4E| 42 | 2008/9/13 |JI[IFET K1 A X 1 X
19 | 2006/11/9 (IETRKBRMFEMREZ A | 43 | 2008/9/14 |BATERAE=FH#K

20 | 2006/11/11 [l ETABER#MFMEE R 44 | 2008/9/19 |MNEHETFREARERTEHX
21 | 2006/11/17 |[flETABE X R XETE 45 | 2008/10/9 |BRFRETEHFHhEX

22 | 2006/11/17 [{UETHEEREMMX EEFRFHF| 46 | 2008/11/14 | B FRETF Rt X

23 | 2007/8/11 |ERETEFH 47 | 2008/11/28 | EREM— BN X
24 | 2007/8/26 |[lETMBHEREHX+E 48 | 2008/12/9 |KALBHMEMKX

No. 1~No. 31 X E 35k IR (2008a) 7> 551 H L7z,
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I. DNA (¥

R 7L Z /Y L, 600 1 1 @ extraction buffer (10mM Tris-HC1, 10mM EDTA, 0. 1M
NaCl, 1% (w/v) SDS, 0. 2mg/ml Proteinase K) Z 12 THRE T F A XL ThH bEKEH 56°C
THRUE T2, D%, 7=/ —)L - 7un 73V hiEERAWTY A DNA %
FhH L7z (Sambrook et al. 1989), fifitti L7z DNA Z /K TR L CIRE 2R L,
AR T HEIESOG O DNA H 2 7 Vi & LT,

II. PCRIZ & %iEtE

PCR Ti%, X h=x> KU 7 DNA D-loop D) 700bp D FHHEHEE % FE R IEIE T 5 7
TA~—& LTLU T2 fEEE H - Matsuhashi et al., 1999),

CB-Z ; 5° —ATGAATTGGACAACCAGT-3’

D4 ; 5’ —AGGCATTTCAGTGCCTTGCTTG-3’

PCR FURHHE 20 1 H11 50mM KCL, 1. 5mM MgCl 10mM Tris-HC1, 0.2mM ExTaq(TaKaRa
biosystem) (Z/1 %, 20ng $5% DNA &N 2 7=, BSR4, 95°C 15 23D, 95°C 147,
60°C 30 Fb, 72°C 143% 30 A 7 MATV, EAEHIIC 72°C 10 O ERIGEITS £ 9
IZERE LTz, PCR ¥ T, 7 — A7 VEKVKENC LY PCR EMZHEEL THb,
Sephacryl S—400HR spin column(Amersham Pharamacia Biotech) Z AT, (&4 D
TIA~—FERE LI,

V. IREERINDRE

DYEnamic ET Terminator Cycle Sequecing Kit (Amersham Pharamacia Biotech) % f
WIeHA B —=I R —ZELDEA VI o= A% T2z, = Y AROGH O
TIA =L LT, Lo 2 FEHE AV,

BED1 ; 5° —AGCAACAGCTCCACTACCAG-3"  (Matsuhashi et al., 1999)

UT1 ; 5° -TGATCACCAGGCCTCGAGAAA-3’  (Ishibashi and Saito, 2004)

Y FACHIE ABT PRISM3100 (PE Biosystem) ZfHEH L CPE L, Clustal W1.8 Z
TTIA LAY NE AT, T X—AETHRAMEZRKEL T, Ihar U7
DNA DNT'v A T ARGE LT,

V. P(ID)DEH

P(ID) X [Probability of identity] C. T XLV F U7 L= 2 HIEIMBEIKFE
LB EZ L OERTH D, Gk - 2 (2008) 1% P(ID) ZFaficFiti+ 56 2 & T,
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shadow effect*(Mills et al.,2000) 2k VAT HRMEA RN LGS & @ELTWD,
AKHFEIZBNTS, 1) KBV T NVOfT) THEAT 228G~ —F— (K 2.3-1) 23,
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