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SUMMARY

The population size of the Japanese black bear (Ursus thibetanus) in the
Gassan-Asahi-lide management unit was estimated by using hair traps, which have
been utilized in wildlife studies recently. The study site is in a forest on the western part
of Gassan Mountain, in Wasadagawa district of Tsuruoka, Yamagata Prefecture. We
combined the hair-trapping with genetic and radio-telemetry studies. Using two types of
hair traps, barbed-wire traps and barrel traps equipped with coil springs to pluck hairs,
we collected hair samples for genotyping, and we compared the efficiency of the two
types of hair traps In the genetic study, we optimized the conditions of
microsatellite-based genotyping and genotyped the hair samples to determine a
minimum number of identified bears. In the radio-telemetry study, we tested the
GPS-Argos system for possible use in studying home ranges and behavior of bears in
and around the traps. We collected 28 samples from 20 traps in the study area during
hair-trapping conducted from July 15 to October 31. The number of samples collected in
barbed-wire traps was greater than that recovered from the barrel traps, and the
number of samples in each type of trap varied during the sampling period. About 61% of
the samples were successfully genotyped and five individuals were identified. An
estimated population density calculated from the minimum number of identified
individuals (MN) and that based on the mark-recapture (MR) method was 0.5
individuals/km2 and 0.57 individuals/km?2, respectively. Two individuals were captured
in the radio-telemetry study, although their behavior could not be recorded. The
efficiency of the GPS signal transmission was greatly affected by the conditions of the
environment and transmitters. Estimates of population size within a radius of 20km
from the habitat area were 315 and 359 based on the assumption of MN and MR,

respectively.
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L. TNZENORGEHE BB S LI EE T, —» AR, ERICKRE L, BIEHK
EEE LTS AE O IS ITREEM & L TRIGA T 1 — iR EE T,

22




(b) BAZZEE 725 B 75 2 M2 81T D ALE G WIS - XEIRILOFHA

BAZEEE N T — 2 BB B E 5 2 2 WREME 2 A T 572012, AN O A 4k, &
U7V IR (KEER) . R (FEHIEE) ot S S 1. 5m O E IR (009 /) &R
ZEE LT, ZNENOHE TOT —FEURRELA g L7z (¥ 20), #BEHAERE L
7o 3 HLAUE AR 500 A — RVBINICALE L TR Y | BRCEA L EOHEOEITIFIE
FAUTHHEEZOND, ZNENOHEICEBNT, TLVIARAL AT L& LTGCPS T
— X EBEELESGAEOT —Z ORSRILE | BIEHZ B L GPS OF — & 1 77— % HHE
TR AT SA OEUSIRI A el LT GPS 74 I A2 2T MIBIT BB I RREER
L7,

BZHR CTORZEEZRNET 5720, BEWARE LIZERD LELZMRL o XEE D
A7 (#if4 180 FE, 15mm, F2.8) THRE L7-, Hon-WiB%s 2TV 7 o7
[LIA) 2RV CBHZEE 2 FH LT,

2 A S i (TR
K20 KEETER IS bl L 7 T2 iR OB

23



O ESNES

1) HWEEEOITERE

HER STy 7 25E LA 6C( 3 ZM) Tl 8 H 6 HIZA X 1EE (BB,
ks ~F ) NS (X21), FHEARITHEE Sl dS 3~4 5k TIKED 39%kg Th
STeled, BHROBEENEBEZOND I ENLREMOIESZRET, B2 7, BFX 70
I HERE U Uz, RBERIIHE, b7 v 723 L2 E N BERE D X T T
BENT ()~7 « b7 v THESR) .,

ZD%. 9 H UK GRE AN O II e o 2720 TR R T S i Ak
IZOWNWTHHERLETHIEE Lz, 10 A 23 HICHHEHE DO REHKRD 7 VRN TH
A 1R g STz, HEEFE 13 5%, (R 129kg O A AEE (k4 1 AA) 127
LA GPS BEM AR Lz (X22), LorL, 10 A 24 H, A~ 7 v 7N TOMR
AR SN2 /o, ITERBBMNIFER CTE ool

AHEDORR L 2o T=DIILL ED 2 HIRDO AT, 7 L A R U —Z X DITENEN 21T
ZLIETERDPoT, TORDEHEZ AR L, BEMAELES Lo EAREC
DALEEROREEMFEEZTT O Z &I LT,

9
X

X 21 8 A 6 HiEMEME (X R)

24



X 22 10 A 23 HfiEEE (4 R)

2) MNEFRRFRILOHRE
(a) BARENE D RRALE

BN BEREAENOREON DB LT VIAAMHENEDL HWRIETE HRE
(i DAVERTET 7210, FelF— 7 0 I X R OF R & TR L1z, AT
AL 2B0%EKY BO 16 (IDF5 87008) D, FEMNDLD A v —VDZEIRN
DRERER 6 17T, BEDRV Fy 7T —(LBAHI SRS 010, 1 EOHE S
ATADULDEIEA v =V EBDLEND S,

APFETIT—» AT 16 HOBENSADI B 4 SLLEOZERA v —URNELNT-
UL 1B CThHoT, ZOMENL, KPEHMIZE W THEFROLEITHEE (BTR,
2001 ; KHD, 2002) &[RERIC, TAATAD Ky 7T —2hFlz K 0 KSEE O i O E 5
AR ICIMEANTED, UL, SEREARAT2, 3 AvE—U0%ERBD L
5. 1Ay =V THRETAER GPS MLEFHIIIE T & 5 TR & 5,

25



K6 FEIEHES 008 FEDZEIRVL

BEN\XB FZEAVE—"H | RAFELAIL
2008,/09/09 00:10 2 -117
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2008,/09/24 05:56 2 -129
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AT« F Ty TETRHWD~A 7 utT T4 N FEET, HsE AR X 0 EE
SERMEN R D DT, AT« 8T v I TEIR L= 7250 DR, SRR
ICB T DIEEFEDNEZGNAT ) ZENTE DB FIEEBRT DMLEND D, T D=0,
ARE T, ETRHERADO~ A 7 0T T4 MEETEOBBHNSHEET -2 %26 &
o, ERT D ~A 70T T4 Nl FEEZRSEZ L L Lz, KRIZ, ~T b7 v 7
BETHEZY T NCONT, v A7 aVT T4 Ml RIS BEHR 2R 272 9
Ll Uiz, ARETIE., UL EOTFIEIC L i MeaBE RS 2 B U C A B B & HEE
THZEEBEME L,

QOMREHIE
1) ~4 7% 774 MEEBTFEDOER

ERFRBNCAE >~ A 7 a7 74 MG THEE LT, BEHNZEERE WS O %
T HIDII, R 17 FE~RL 20 FEOMICAT « b T v TR RKIRE D T Sz
52 [EARDBEIRHIZAEET — % (BBEr, REXR, ZEBEEHIRA) £22FICL T, Eix
PIZEEERE N~ A 7 vt T T A4 NBIETEZ RN LT,

BIRLT=~A 70V T T4 MBEFEIZOWT, FiOBIIZEEET —% 2 W,
B A58 51 O K FE 2574~ Probability of Identity (PID) ZRzUUIZHSWTHEIE L7, PID
X, Fo X LH 7Y o7 U 2 EERDBMERIE CBIE TR Z b DR ThH Y | BEME
WIE SRR OEIT RN & 2R

PID =X pit+ 3 ¥ 4pi2p;?

pi (31 H OB T OBE 2T (7))

2) BTRORE

BAPRERE T CHRARIB D LI IXBRITEWER DA 5 S VIFEUIM LI O, =y R
P — AL TSOHAIR & I WVRIT O~ = = 7 /W2t~ T DNA Z 4l L7z,

5537~ DNA OFEEHRRI 21T 9 72812, Paetkau and Strobeck(1995), Paetkau et
al. (1998) & O* Kitahara et al. (2000) {2 L > CTHESNTWD~A 7Y T T A FiE
e (7)) ZHESTLST74~—ky & HWT Multiplex PCR (D77 4 ~
—ZFRFIZH W OEE THIENKL) 21727,

PCR ZJiiE, 97°C 3 Zrfom#Et:, ZME97°C 30 B, 7=—1Y > 7 53~63C 14y 30
B, & 72°C 30 & 15 YA 7 ATV, ZEME90C 30, 7 =—Y 7 556~63C 1%
30 B, i 72°C 30 & 30 B A 7 W4T - T, #&H&IZ 60°CT 30 iR &Hi-,

B 7V D AE AT ABT PRISM 310 Genetic analyzer (Applied Biosystems Inc. )
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THRELE, BETRMRETCXR2WVF T, BE. BED T 74 ~—%2HNT
PCR #2477z, PCR % 2 [HfT-> TH B — 7 MEL . B FRNIE T RWEAITIE,
Z O DNA WX EAEFRBIDFELE Lo T2,

RT <A 7v0%T 74 MEFTITRAWZBIGFRE

HIGFEE

Forward primer M EC 5]

Reverse primer DECF|

G1A
G10B
G10L
G10M
G10X
MSUT-1
MSUT-6

5" -GACCCTGCATACTCTCCTCTGATG-3’
5 -GCCTTTTAATGTTCTGTTGAATTTG-3’
5 ~-GTACTGATTTAATTCACATTTCCC-3’
5 -TTCCCCTCATCGTAGGTTGTA-3’

5" -CCCTGGTAACCACAAATCTCT-3’

5 -CCTTGGGATTCGGGATTGT-3’

5 -CATATGGTGACTAAGATAAC-3’

5" -GCACTGTCCTTGCGTAGAAGTGAC-3’
5" ~GACAAATCACAGAAACCTCCATCC -3’
5 ~-GAAGATACAGAAACCTACCCATGC-3’
5 ~-GATCATGTGTTTCCAAATAAT-3’

5 -TCAGTTATTGTGAAATCAAAA-3’

5" -~AGTCCTCACCCCTCCCTTTT-3’

5 -AAGAGATGATTTCTGTCTC-3’

3) BAMEREEEOEH
4 FEELL FOEE T CEE RN B L= A R—fkE LTz, &IV
REAEERE LT,

OMERMR

1) BEF~v—I—0D&E
THEO~A 7 aYT T4 MEfsFP GlA, G10B, GI0L, GLOM, G10X, MSUT-1, MSUT-6

e LTRIE L,

BRI 22 3T 2 AT - Tl R BARTHEEZI R E G10B £ fR <

6 T D IEIs T2 TRIR L7-, PID Z:Rd7- L 2 A, MSUT-1 134512 PID A& < . fE{AHR
RIS EENMEWNZ LRS- (3 8),

#8 R L-&=FEED PID

BiGFEE PID
G1A 0.121
G10L 0.282
G10M 0.096
G10X 0.130
MSUT-1 0.513
MSUT-6 0.247
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2) BETEORER

6 FEEED~ A 7 aHT T4 MBIGFHEIZONWT, ~7 « b T v FHRAETEIL - 28
YU T NVOBIBTRZRE LTz, £ OFER, GI0M, G10X, MSUT-6 (2O TITE s 73
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#£12 AT+ I o FY IO~ uV T 54 FELETE

HLIILES LT T A G1A GiA G10L G10L G10M G10M G10X G10X MSUT—1 MSUT-1 MSUT-6 MSUT-6
15 8H5H 1B B 187 187 125 127 - - 127 148 166 168 174 180
22 8H8H 3B B 187 187 125 127 207 207 127 148 166 168 174 180
23 8F128 3A - - - - - - - - - - - -
27 88128 1C A- 187 189 125 139 - - - - 166 166 - -
28 §F12H TA A 187 189 125 139 211 211 - - 166 166 - -
30 8816H 3A A 187 189 125 139 203 - 127 139 166 166 - -
34 8F16H TA A 187 189 125 139 - - 127 127 166 166 - -
35 88194 2B B 187 187 125 127 207 207 - - 166 168 174 180
36 88198 2B B 187 187 125 127 207 207 148 148 166 168 174 180
38 8H19H 3B - - - - - - - - - - - -
39 88198 6A - - - - - - - - - - - -
41 88198 TA G 187 216 125 139 213 213 139 139 154 166 176 184
42 88198 TA C 187 216 125 139 211 213 1217 139 154 166 176 184
43 88198 TA G 187 216 125 139 213 213 139 139 154 166 - -
44 88198 TA C 187 216 125 139 - - - - 154 166 176 184
45 §F19H TA - - 125 139 - - - - 154 166 - -
46 88194 TA - - 125 139 - - - - 154 166 - -
47 §F19H TA G 187 216 125 139 - - - - 154 166 - -
48 88194 TA G 187 216 125 125 - - - - 154 166 - -
49 88198 TA C 187 216 125 139 213 213 - - 154 166 176 184
50 88 19H TA G 187 216 125 139 - - - - 154 166 176 184
51 8H228 3A - - - - - - - - - - - -
59 9F9H 2B - - - - - - - - - - - -
60 9F128 1B D 187 187 125 127 211 215 127 139 166 166 174 184
64 98198 3A B 187 187 125 127 - - 127 127 166 168 174 180
65 9R198 B E 189 208 1217 127 205 215 127 145 154 168 174 176
67 10A7H 3A A 187 189 125 139 (207)211 213 127 139 166 166 - -
68 10F10H 2B - - - - - - - - - - 174 178

~F3 187 187 125 127 207 207 127 148 166 168 174 180

RPOKEIXTA Y OY TS5 4 MEGFEOMILEEFDIEER bps) 277
8A12H TA-] FHhASE/REYEKRHERET O =
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GP STNLIRADZERM

Telonics Data Report

Report Format Condensed 1
Headers Row 22

Data Source Argos

CTN 618566A

Comment

Argos ID 87008

Report Period B: 2008.09.09 00:10:31
Report Period Et 2008.11.05 05:50:01

Report File Num 1 of 1
File Coverage B¢ 2008.09.09 00:10:31
File Coverage Er 2008.11.05 05:50:01

Measurement Units deerees deerees meters decrees decrees meters  meters  Hit/Miss/ Yes/No
Resolution 0.000043 0.000043 5 5
Range Minimum -90 -180
Range Maximum 90 180
Acquisition Acquisition : Locati Argos Argos Argos  GPS Fix GPS GPS GPS GPS GPS Satellite Predeplo E
Time Start Time yLocation | iitude Longitud  Altitud Attempt Latitude Longitud UTM UTM UT™M Uplink  yment rror
2008.09.09 00:10 2008.09.09 00:10:02 Hit CRC Error
2008.09.09 00:10 2008.09.09 00: B 38542 139.852 0
2008.09.09 00:11 2008.09.09 00:11:02 Hit CRC Error
2008.09.11 12:02 2008.09.11 12:00:00 Succeeded 3855562 139.8619 54S 4268079 400837 No
2008.09.11 16:00 2008.09.11 16:00:00 Succeeded 38.55467 139.8612 54S 4267975 400776 No
2008.09.11 20:02 2008.09.11 20:00:00 Succeeded 3855493 139.8618 54S 4268003 400828 No
109.12 00: :46: Hit No
.09.12 00: B 38625 139.553 0
9.12 00: Hit CRC Error
.12 Hit CRC Error
.12 20 Succeeded 38.55536 139.8617 54S 4268050 400814 No
.13 00: Succeeded 38.55562 139.8618 54S 4268079 400822 No
.13 04: Succeeded 38.55536 139.8617 54S 4268050 400814 No
. - Succeeded 38.55442 139.8625 54S 4267945 400888 No
Succeeded 38.55536 139.8616 54S 4268051 400807 No
Succeeded 38.55527 139.8618 54S 4268041 400829 No
Succeeded 38.55553 139.8617 54S 4268070 400814 No
Succeeded 38.55536 139.8618 54S 4268050 400822 No
Succeeded 38.55553 139.862 54S 4268069 400844 No
Failed 38.55553 139.862 54S 4268069 400844 No
Succeeded 38.55553 139.8613 54S 4268070 400784 No
Succeeded 38.55545 139.8617 54S 4268060 400814 No
: :00: Succeeded 38.55536 139.8616 54S 4268051 400807 No
2008.09.15 00:25 2008.09.15 00:25+ Hit CRC Error
2008.09.15 00:26 2008.09.15 00:26: Hit No
2008.09.15 00:27 2008.09.15 00:; z 38555 139.861 380
2008.09.15 00:29 2008.09.15 00:29: Hit CRC Error
2008.09.16 00:00 2008.09.16 00:00: Succeeded 38.55536 139.8619 54S 4268050 400837 No
2008.09.16 04:00 2008.09.16 04:00: Succeeded 38.55527 139.8615 54S 4268041 400799 No
2008.09.16 08:00 2008.09.16 08:00: Succeeded 38.55407 139.8627 54S 4267906 400902 No
2008.09.16 12:00 2008.09.16 12:00: Succeeded 38.55553 139.8616 54S 4268070 400807 No
2008.09.16 16 00 2008.09.16 16:00: Succeeded 38.55519 139.8616 54S 4268031 400806 No
:00: Succeeded 38.55579  139.862 54S 4268098 400845 No
Failed 38.55579 139.862 54S 4268098 400845 No
Succeeded 38.55527 139.8612 54S 4268041 400777 No
Succeeded 38.55562 139.8617 54S 4268079 400815 No
Succeeded 38.55545 139.8616 54S 4268060 400807 No
Succeeded 38.55536 139.8616 54S 4268051 400807 No
Succeeded 3855622 139.8602 54S 4268147 400688 No
Succeeded 38.55527 139.8623 54S 4268040 400866 No
:19: Hit No
2008.09.18 00:20 2008.09.18 00:20- Hit CRC Error
2008.09.18 00:22 2008.09.18 00: z 38554 139.861 369
2008.09.18 00:23 2008.09.18 00:23: Hit CRC Error
2008.09.18 00:24 2008.09.18 00:24: Hit CRC Error
2008.09.18 00 55 2008.09.18 00:55: Hit No
:39: Hit No
Succeeded 38.46249 139.9914 54S 4257613 412009 No
Succeeded 38.24706 140.3484 54S 4233428 442984 No
Succeeded 38.24723 140.3482 54S 4233447 442969 No
Succeeded 38.24714 140.3483 54S 4233437 442977 No
Succeeded 38.24113  140.398 54S 4232741 447321 No
Failed 38.24113  140.398 54S 4232741 447321 No
Succeeded 38.24714 140.3482 54S 4233437 442969 No
Succeeded 38.24088 140.3733 54S 4232727 445158 No
Succeeded 38.24062 140.3733 54S 4232698 445158 No
Succeeded 38.24071 140.3732 54S 4232708 445150 No
Succeeded 38.24053 140.3731 54S 4232689 445142 No
Hit CRC Error
A 3824 140374 309
Hit No
Hit No
Succeeded 38.24028 140.3734 54S 4232660 445165 No
Succeeded 38.24062 140.3734 54S 4232698 445165 No
Succeeded 38.24062 140.3732 54S 4232698 445150 No
Succeeded 38.24053 140.3733 54S 4232689 445158 No
Succeeded 38.24071 140.3733 54S 4232708 445158 No
Succeeded 38.24062 140.3731 54S 4232698 445143 No
Succeeded 38.24071 140.3732 54S 4232708 445150 No
Succeeded 38.24071 140.3734 54S 4232708 445165 No
Succeeded 38.24045 140.3734 54S 4232679 445165 No
Succeeded 38.24045 140.373 54S 4232680 445127 No
Succeeded 38.24062 140.3733 54S 4232698 445158 No
Succeeded 38.24045 140.3734 54S 4232679 445165 No
Hit CRC Error
Failed 38.24045 140.3734 54S 4232679 445165 No
: Hit CRC Error
: 2:36:09 Hit No
2008.09.24 02:37 2008.09.24 02:37 A 38236 140.366 325
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GPST )V T A ZAZRIITRIT HTHE DFHHA
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F— s A (B4R R

Argos Location Class :
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Argos Latitude, Argos Longitude, Argos Altitude:
T A ZDRERE, TV T AERN EEEBEERIC Ny 77— R THELN
T2 RHERLRE BT K 2 R EERR P R,
SEORHIZ, BT T v b7+ —2ETIE, HBET L2V TELRE
mEERE O T EF R AR D, ROFEIZFREICHW bR EEEL R,

GPS Fix Attempt, GPS Latitude, GPS Longitude:
GPS LT — & BUFOFRITHER. GPS 1T K 2 HFE AR 1 .,

GPS UTM Zone, GPS UTM Northing, GPS UTM Easting:
UTM [¥]7£ (Universal Transverse Mercator Projection) |l K AAiiET — 4,

Satellite Uplink, Predeployment Data, Error :
iR & OWBEMER, FaiT — X FIHOF M, Error #llcr LT 5 [CRC Error |
WIEHEN TE o722 & 2R T,
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LWEEBEDOY X ) U ~DBEHNLEMSE

BiEFE k Ho He
G1A 7 0.558 0.727
G10B 5 0.712 0.761
G10L 3 0.538 0.533
G10M 6 0.808 0.770
G10X 5 0.769 0.723
MSUT-1 3 0.519 0.597
MSUT-6 5 0.673 0.547
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