LEUAINRTAT7E ) T T 7 14:94-109 2022
AR . TIRERICBIT DY X ) UV~ OIS PLORUE & RIS

£ 6 =
NAAOAXT -9z F7STIVAASImKRER-

HAEY X/ 45 (Ursus thibetanus) DEREEADIEET

Ot L2
VL R BT i v & —
2B RSIRFER - REFENTZERT

G =}

VX )T T DERERERIAT 5720, BEREWER Y =7 7 7V H AT & BRE
L. ﬁ@kﬁk/ HLSRICAER LTV D BIER A 2 1 ERICESE LEOBg 2 58 LTz,
7 <23 LT A T ORRFEHFERIL 1057 4y BRERIER, 91.7%) Th - 7=,

En-EhEX, IKE 618.5 43 (58.51%), BH) 287.5 77 (27.20%). & (BUKE
U) 139.5 43 (13.20%). 178 9.5 43 (0.90%), B 243 (0.19%) DIETEL Fidk S
776
BENRFHR 2 0 5 & B RICTEBI L, FrICR & & HITERITIEER T 2@ 4K TH -
776
BREMOEIGIL, RENELEZTAAAY (F) 7T1%, I XF (F) 20%, Y~HFhv¥
(32) 5%, 7 mEY (5) 1%72 o7, MIZERA 2%, EH 1%03570 bl
ARRERIFZEIL, EHEBEEE S0 EROTETIIRETH - 7=, AW O LR H
el 2 fR T DR FETH D LB b,

Keywords: 1TEIGHT. EHHIT. BIESHT. ©T7 2T RT A, RET —FINE

Investigating the ecology of wild Japanese black bears (Ursus thibetanus)
using animal-borne video systems

Yoshiki Morimitsu®-2*
1 Wildlife Management Research Center, Hyogo
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Abstract: The use of bio-logging, which involves the collection of ecosystem data by
attaching a small sensor and/or wearable camera to wild animals, is increasing in mammal
ecology. Image information obtained from the point of view of individual animals can

provide valuable insights into behaviors, including preferred habitats, diet, breeding, and
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competition. However, shooting at night is rarely performed owing to technical limitations.
Therefore, we improved the wearable camera terminal to enable data capture during the
day and night and developed a collar-type camera. This camera was experimentally
attached to a wild black bear for validation of the approach. The shooting success time was
1057 minutes (91.7%). Various behaviors were captured, including rest (618.5 minutes,
58.51%), movement (287.5 minutes, 27.20%), eating (including drinking water; 139.5
minutes, 13.20%), other behaviors (9.5 minutes, 0.90%), and unknown activity (2 minutes,
0.19%). Although the species is generally active in the daytime, the individual was active
in the early morning and evening. Various types of food were collected, including 71% /llex
macropoda (fruit), 20% Cornus controversa (fruit), 5% Cornus kousa (fruit), and 1%
Lindera umbellate (fruit). In addition, the diet included 2% meat and 1% insects. This
research method has the potential to elucidate new aspects of wildlife ecology that were
difficult to observe by conventional methods, including direct observation.

Keywords: animal-borne video systems, behavioral analysis, foraging analysis, nighttime

data collection, video analysis
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KA IE O EHBIEIEIC L 57 — X WEIZRE L GE 0820, FRICRITHEOWAIEICE
WTITEELWE SR D, L LikfEE o —frE AEMRE I A 7 ZEICRET 52 & T,
Nz lET 28I L THOBKMOTBERLENINETE oM TELLI2Tko 2
(O’Brien et al. 2003; Yasuda 2004; O’Connell et al. 2011; Matsubayashi et al. 2011), 7=72
Lerr—fZBERE T A T, —EOHITRCHEH TO At o —IZ5UE LI RE O
HHRENET 2O TH Y, R REEP AN BT L7256, HkT — % OIUE
MTERNEVSTZFED S5 (O’Connell et al. 2011),

DX REEBEN N TEDOERRE R 5 72D A A u o ZIERRFE Sz, A
AFRXTIET, U T TTNAATHKRERHOTZ S OITEMIN OO B#EE 7 AT TR
FALEmT —% & LTCIET D Z 3 TX 5 (Marshall et al. 2007), KEIZV =7 77 vh
A TUEROIEC, BEF, BRES, SEhE P —72 8L < OB 2 IFZE B i0IC X 0 3841
SEHINTWS, Bili7T—2 1L, XY ary ETHALESEBRELRICAR T —4 %
IS5 2 ENFRETH D, BEMEIFZEE LTk 7'~ (Marshall et al. 2004) 7 A 4. %
%% 2 (Kerrie et al. 2013), 4~ 1% (Sartwell et al. 2009), 2— A (Moll et al. 2007)
REERRBELIELORDD, LnL, Ny T U —ORMENGERFBORERN LV, F72,
KR DOTFIICEAN R OMBE D B E 2GR 2 8532 2 & 138 L < Sl emo 51F
L ETTOILT W, g RO B A BN TR IR 23 FTRE 72 R FE D BRIE 23 8O 13 18 70 1 it
IWEENFREL 72D, AT OBRRFIEL. BREYOMECE, [ERMOBEMRR &% < OARTFRY
BN ATND D EWFHFTE D, £ TR TR, HEMETNT 2 L MREE P —
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1) SMREEBDERD A SDER

ORI D A 5 (CHOBiCAM Pro with Night Vision JTT #i ABRFE ML) % BHFSIC
iz, AT, JRAL X 28 mm C, AMEOEEIT 39 g, VA XIIHE 45 mmx{ft 22
mmx$1T 19 mm Th 5, sefBEARIT, ZOHh A FIZxET % microSDHC 32GB % 7=,
HATONEN YT U —BLOER « B ERZ 204 L, BIR - BIERZ U ~I58 =
viha— W HOa—F . axrsZ =20 T, EFEERIZREEE CXENEL DD
fFilh ST, ROMEERES 2 — (Do —Fy M) 2855 L, BEIX, HEAREO
5 S O 300 lux) % FlEID L FRAMRZ T2 K512 L7, FROMREOLEITBB L2 1
m OKNAREE 72> TS, BFIIH SEMAZESINICL, S 5I2 408 L THFELHY
L, IATERar va—LVl~Af a>OFERE Lz, BT, ~far»oofihzs >
+ b BT T E L TUBE LT (K1), PIC v 22203 12F683 (Microchip 1:8) Z i L .
7'a 77 MLV, &R ON/OFF, #igbia/is ik, SRR ORI 21T o7z, AT &N
T U=, EROWNBITREDOE WK Y I —Rp— b-OBGK 7 —2 (¥ 7 FRERT
BCAS081107G) 165 g Z i L7z, B LI AT 2 B2 — AU LTz, Lo X, 7
—AD 2 PETIZEE 1.5 cm OFPRO R 2%, BEAZEHOT 7 U R ZEE L7z (X 2),
Ly REEET DT 7 U ABSMINKIECTE N Lizh, RIS ET DR H 5
7o, BUKAl (R— K K74, FISHEYE ) 27 7 U AKBINTIZE®AG Lz, SN — AU
VHF B #E4 LT-01, 130 g (—F v b7 ¥ A M) L EEE, Timed collar release
R1C 127A (Sirtrack ) #-~L MZHEE Lz (K3), h—F/LOE&EIL, 512g L72o7,
B L7 M O E &L, [TEI~DRE, BEEZBE L, KED 5%LNIC/ZR 5 K 5 E5F L
7= (Aldridge and Brigham 1988), %7-. 7 ~ Ol & AR OHEE T, LEIRTKE A
IR« BRIERL AR IEIT . B AR BN SR M R A AR DA SEE R DA A 52 1 CHENE L7 (R lRSE
RFAMK - BRI AT 5 1),
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BN L7270 A Z 9 BEEIBEBAA microSDHC #HU0 L, & — % & XY ajtar—L7,
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ERZ T, 8 1~2 [ OB CRIROAE G2 R Lo, MR L7 EE RN, 1TH)
b8 2 AT LTz, ﬁ@]. 1%, &AMENE (Minimum Convex Polygon: MCP) % Fu /-,

3. #HE

AT B A KR U7 4 % ICHRA R C VHF BB EROBE R A MR L, %K
L7l AT OfrEZ R E LR L7z, SRR (microSDHC) 7 BT — X & /8 a i~
L. BhEighiiE Y 7 b CHliE% ., Bl A2 A L LIS COMrIc BB a2 e U (X 5),
5. R S - EhiE o f

THNTRE

EIE(O )LD &R YIRYUEFEE

2 BOH AT TR LZRE#IX 1057 43 (h‘% SRR 91.7%) Th o712, 95 4y (¥
RICE 8.3%) 1%, BREEENE OGEN 20 o 70, IS LB B OF T, 1T8HEREER
N 2 45 (0.19%) B 5T, naﬂézmtv\j@@nﬁﬁi I3 1ITR LT, HIETE 72 1057
5 DWHESHT OFER, BRI TRERHA R £ < 618.5 45 (58.51%) Th oz, IKEITHE
75Wi‘6§< 363.5 4y (34.39%). M L THOKREIT 255 4y (24.12%) Th -7, BEHT 287.5
4y (27.20%) T -o7=, BT 142.0 4 (13.43%) M b %< WICHAT (5% Mmlc&zs o
a‘fmu‘oizﬁb) 2 135.5 43 (12.82%) &% hoiz, WICE D -T-Dix, BE EKEETe)
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B3 0.5 53 (0.05%) BE S ivlc, REBFEDFREZITo72& ZAT A4 Ilex macropoda (32)
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4. B

INETY =T T T NHATmAE RO OITEIE DT — Z IEERFRHIEL, 6
ENEERAFICR O T\, KB NFEE L e, BATHESM O LA IR 5 —
BZ 72 2 ATREMEN & 5, AWFFRIE, MREEEE v — 2 W TR & 300 lux VL F 27 5
ETRNPIN T2 K5 VAT LEER LT, £ LT, ARRBRIZIH W THisg Bl o [ A 7]
RETHDHILaMR L, SRORBRTIXEME S D 1057 20 REKRIIE 91.7%) OHEEIC
B L7z, Lo 954 (g R 8.3%) 1%, B & OIREENE DO FLERN 20> 7o, ZDJR
K& fRI9 5720, BB LRI Ny 7 U —OFBEEZJE L2, @H O 1.3 V OEE
EHER L., Ny T U —ICHBEITRO Doz, BUE, FRERMN TEL TR XD
YIRS TR OWTHRAHR Ch 5, Eio, ITEIOHENRRBRBIEIX, A TDFELW
TLRL Y ZAD—BRL b VICE Db D57, A%, I ATOEEFEOHEL, <b
DIEDERK I ERIRA LN OSET D MNENRS H, kSNl T — % Tik, i EoRE
Wb % <. 363.57%) (34.39%). B LOIKEL 255 57 (24.12%) Th o7z, #H LOIKERZ
WHHE LTEZ LN DL, SRS SNTZREYHDOIZ E A ED, B EEORFE (7 4
Z,IAX, FvARUy, 7€) T, MERIKREZ Lo TWEAREMEREZ BN D, £
7o, 7~ OB TEREBITEIN RO LD (K 5), B MRRIFED V<D OBEEND
HESFLHT-OI EEZRHA L TWerihEb B2 ohsd, 4%l &k, BB EoRH
IZONWTIEIT 2D DVLERH D, REOF TREMN R LSS0 T A% (5B) T
% Toholo, WITIAF (F)20%, Y~A Ty (8)5%, 7aEY 1% Tho7z (M6), =
AT AT 245 UT-R 8 8 A TAI~9 A EAITER 4 FIFHRSE (L x 5B ORI
EEHBETD,

KI5 (2012) OFEFEHIKO 7 ~ D LOHEFRKEOBNE ST TIL, IXAXFREBB L
Vot 7 @R FEFHAAEELEOFEELED ZEI 19.8%, 29.2% & flDOFE &t ~TH] 52>
IZEWMEZHRE LTS, LT, 20 2 BITEFELENZE L CHA I AEmICH S &
EZzonTWb, aFZRE2E507 TROBREE (=217, I X177, 7)) ITREFEO BN E
BWVIZFEEERH Y, 7 v DEE~OHEICEBELEZ 520, RERZIZILOL OB
RNEBEIHOBNREENEE=F Y VTRHEL TN D (REROEGAIL, BEARIT) 2011; B
K 2022 72 &), BEHIL/ ~OFERHER TH LM, I AFEL X 5 RS HER AR
THDHEEZLNTWD, ZHEI XX IEN &% < (Masakiet al. 2012), ZRARNIZE &
FoTAEBLTWVWSZ EMnEL< (Masakietal. 2012), Lh, 20 L x 9 RHHE T
FIFCE 2 (EEHF) NEWVWZHTH S ES5b T2 (Koike 2009), iz CTELLH
OaFZRIAXF TR, 7 NERFICEST L TREICRIRTE 5, Z7~OWEMDO L &
FRBOSHTIEI XX BRIEZOHFENZ WV (Bl 21X, M - /ML 1994; Hashimoto et al.
2003; KFHIEH 2012), AWFETIZZNE TORITHIR L IR . TANFTREEOEAEN
S AFRESE B[RS TW, ZhuE, HEHORAENR T A AFT D ED HEIENZ NGO
D, BRI K 2 WBAHEDRIEZR Dy HARFEZ FEM L Tz, BT — & TIIARH
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Thd, LrL, THEOER (K9 226, 4% IOEENFIALZAERMO L x5 RO
R EBHRENGEL Z EIXWETHY | B AR L TWAT — X 2HETHTETH D,
WFHIZL T, =T 77D ATMREMNT, L) REHORAET -4 %2552 L1
ARETH Y, FEL LTARZ ~ORBWHEICHAFETH S,

EDOEEWIL, BRI O D IER) DOEREMN 2.5 53(0.24%), ~F FEARHA) 1.0 45 (0.09%).
Bd (AR 0.5 % (0.05%), Kk 0.5% (0.05%) 28 biviz, Ak, v b %o 78
EFLEERN N LD | A SN EERITAREL T FRRINTEOR%, HE S 7 fEE
THDHZENEZLND, BB, AFERE LIS D ORKERIENEINGE S 7 <~ 23765
SNHHNBEINTND (RHEEHRAREMFEE ¥ — KER), 4%, 7 v DA ERET
B S NIz ARICES SNBET L AREL B X OND, 7~ ORMENE(LT 5 AN
HLd D IEHTREFERTH S,

PRI GEAIT, B ORI OIRENZ B L, T D%, THE, REEZBEVIKL, BOAY
RO HONEEN 2GR L, BRITIEE A CTRENE -7, & LR, HOvSE) % 55
T2 BEATEIRRD bz, BERO 7 ~ HRE®R (682 1F) S CIEE] 7 KD 8 KL 4
J7 19 WD 6 20 FRIZ D B — 27 3 & 0 TR OTEENER 2 & DR 2 2 & 3l
ENTWD (FREE 2011), HiARRERED 7~ 2iEHt oY —fF& GPS BEHA A L, ThE)
PR & Fogk L2 BATAFZE Tt 7 ~ 130 BNBRICIE R TH o 7208, 1EE A EBRITETH -2 2
EMEE XN TWD (Yamazaki et al. 2008), 4 [FIOFRERAE K & A B O RERIH N bk
FNIEHR TH T2, EKOTEENTE 72 (K] 7), — I < ITERISEIT 2 & Bbh
TWDH2S, FAAES BRI, & 20 FF 17 7 LABRIZIE & A ETRENT 5 2 & A3 < BEIR AT C
b5 REMERE 2 D, TEEHREFEE O, IRARME A M L TomaiT5 &, kb %<
RO LN REREIL, 4707 18K 00 23 & 18 B 10 /0 9 1] (4.5 /3] TH V., &%
MmoTeDlE, B 680053 E 47 1TH 50 %y, 80l (44)) o7z, REBMOT—Z LT
EEZESCHE, FEICLIVAEDLWREELDH VS EHE T — X 2EE LN LRFT 54
LR D,

Alal, R SN IICEB DT, BRI Y 4.5 47 (0.43%). HHEEHE Y 1.0 4y (0.09%). 5z
ik 3.5 47 (0.33%) MFEHO LT, ZauoOfTENT, BIAAHRET 27200782 &b
DA, EBICERABEBET S Z LIXESFEMIRHTH D,

NRAAAXVT -7 53TV AASIHAARDOFEELSHE

NAFOF T« U=T TTNAA TR 2 ZD, BEM 2 BRI HEE 4 20783 A x5
ERDIEN LETH 505, FELEEIC L VIHEOHGENED L, VX ) U T~ DA,
WEBIIE-EF L bKFOT ML (RER 2021), B LAIEIZHT TIE, 7 B,
THI TRQREOEARDI, X TIRIXT TR EIRKERORF, B, L CEHER
WEETHD (A - & 1997), DO K235 N INEEZRF=HTh U HiE 2 Ly
WThosrlBBLbND, £lo, WERROHERO L5 ITEERED D72 S RO VT2 3 Al D 55
& RES BREEREVZREE 2 — 2019), fET 22 L3 LV 72D, MRS X
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WEETH D Z LD TRIIN D, (D OENWFE, Il VTR DR D T IKEHE7e KIM OIS 5
FAA IR CREIARIZE S & MER O 72 DWFE BN 2R W (B3R —0) &2 v Tl
AR TAA TR — 2P OREIEE SELTENHNENTWS (e.g., Herman
2008), 7 ~ % Gl KAEMW) OGA . Briz 7oL OB RCHEIO X 5 IS I AR
I 2 LA T D EANBASE DY RIEE BB S LT-OICEETH D,

F BB IZ BN TA RO TERICAHZ T 5 2 L1275, AR 3Bk L7813,
RO E ATEIORKIR DN E 20 E B2 5N TO D EEROIRE 5% LN O BEEOHM %
#7 L7- (Aldridge and Brigham 1988), LU, XV /NRICEEOBR M OB ITH0E
Thod, BUEOY =7 7 7N AT ORREBERERIL, B TF — 2 IERIFR STV
Lo, BMEBBIEL Ny 7 ) —0id, B EEH-VOEBENKLZWVY F VLA F
A LTV D23, ABEH ORI IR CIIRE FTRER 1L 3~4 EMRECTH Y IRETH
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