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N 2 AA2 W B4 Fo] Oigh Al AES TS 4 e B
1otk (Albert and Manville 1983). WH o2 Qo] Fx4

WS ARASNL] opEERS] G ALA Me,  opIEEe AAE, B4 Halw Aol g Fwo| A
AAAE 7] 57 B0 Q) USp ABEIO] OB, AN See], AAA Gl kel WAk A AAA

Abstract: The amputation of body parts of wild animals can affect their activities in the
wild and the behavior of mothers raising their cubs can cause behavioral characteristics
in their offspring. In 2017, an Asiatic black bear was caught in a snare at the Jirisan
National Park and had a right forefoot amputation. It was released into the wild the
same year and gave birth to two cubs. The seasonal analysis of the behavioral rites of
five females who gave birth in the same year as this individual showed specific home
ranges, activity altitudes, and movement distances compared to other populations.
Physical disabilities in the mother could lead to difficulties in food activity, hibernation,
and cub-rearing, but the bear’s maternal instincts helped to overcome difficulties in the
wild and ensure the cubs’ survival. It also became a special experience in the process
of promoting the restoration of Asiatic black bears at Jirisan National Park. Although
the Asiatic black bear’s cubs, which grew up in difficult conditions compared to other
populations, are not currently causing problems, continuous monitoring will help
determine the success of the disabled mother cub-rearing study. Furthermore, these
case studies will be used to establish long-term management directions and plans for
conflicts with people from various perspectives.
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& 5] ol2ig 4 A, ol Qo) Ao FPL WL
o] Ao =9 5:1’47]' o2& 4 Itk (Mullineaux
2014). 53] Aol 455t APAT} o] Fo| A H 2t
7]}_ 7H7*ﬂ:"'°ﬂ u];‘(]h /\ygﬂﬁm oz z}xﬂﬂ =] 1-114 Oﬂal:

o] 2™ (Robinson 2002), ©|F WALE = 74-¢ opIA S
of EE2 Fw5| ALHSHA b= BT Wk (Griffith
etal. 1993; Wobeser 2007).

OPIBES] A1 % % AL e AAETe 4
S8 IS 5o X5 O]fl"—oix]Q(Heyes 1994;
Galef and Whiskin 2001). A7+ 7%, T LS oh=
Bol B402 ofuz e Y N8 gLl G 7]
mf-2of| (Gittleman 1986; Gilbert 1999), =47} §l= olH]
o] 412 AZIoILE 17kt B 5] TofstA] ot of
07k B0 B doll 25 BEg e 7ol 2ok
(Morehouse 2016).
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20174 WHE7tEH 17HAI7E &5l A
RS QI AR Qe oL o] A
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1. A7 AL A 7)1t

opol A 20121 A1 EAYTE KE-52+= A 20179 9
4 8 A= g Q12 Aol SFo] A8 &
Z ohe] 47T debE o] E (Fig. 1a)& AR
T15 109 24 A4kl WALE] QLo H, o] 2ute] <] *H
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Fig. 1. KF-52, undergoing rehabilitation training at an Asiatic black bear natural adaptation training facility, was injured by a snare and had a
partial amputation of its right forefeet (a) KF-52 and two cubs break hibernation and emerge from a tree den (b) (Image source: MBC).
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Table 1. Seasonal home range, activity altitude and distance

Childbirth and rearing characteristics of bear with trauma disorder

2o} Z-2 AR} R Al
+LZolu 58, ArHURe S5
2 43 A ot (Nozaki et al. 1983). 5] 7F2ofl= &
A A FA5ke 582 ALE A 454
of W42} 34 (Brody and Pelton 1988) ]9, 5+
Gufj o] AAFl 34 FF2 =T} (Arimoto et al. 2011).
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and Gray 2002). ©H2f
AHAY FHEE
of ol agle] A&H o= i%%! 3% EHAE ol'55
715 Riet o]t o] 2 7, S| B olvA
£ 2] miize] e & 7% Atk (Stirling 1993).
KF-52°] A&d P5dS 24 23, g+ Psd
0.28 km” (MCP 100%)<} 0.30 km” (Kernel 95%) .20, Y
Al A2 AR olEtal & 4= Sl A FEHL 0.04km’

Home range (km?)

Season ID MCP Kernel Al (m)* MD (m)”
100% 95% 50% 95% 50%
KF-52 6730/95.57 66.93/59.22  1.79/31.15 18.93/189.57 3.569/53.30 972/1,007"  1,398/1,812
Fa' ABBs* 14.93+8.16/ 12.96+760/ 3.01+1.00/ 1.27+11.70/ 2.29+256/ 818+217/ 1,074+265/
42.06+30.29 19.47+727 459+3.39 6758+48.35 15.04+10.60 9274211 1,462 +596
Wi KF-52 0.28 0.17 N/A 0.30 0.04 1,085 242
ABBs 2.17+£4.06 0.20+0.14 0.05+0.046 1.74+2.67 0.35+0.54 956+221 527 £643
S KF-52 5.86 4.52 N/A 5.29 0.43 1,027 892
P ABBs 5.14+777 2.17+3.87 0.17 (n=1) 5.90+8.60 0.88+1.12 9214207 652 +4386
S KF-52 45.06 41.69 12.95 13740 31.12 708 1,593
u ABBs 18.171£744 9.87+2.33 3.25+1.72 25.10+£5.87 5.89+2.43 7951204 1,135+235

', results are shown in 2017/2018 order;
moving distance.
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*, above sea level; #, the mean and standard deviation of the females who gave birth in the same year (n=5);
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95%), A4l PFH-2 31.12km” (Kernel 50%) = P
U 2] SA4F A7 A)A 2] 35 H-2 18.17 £7.44km” (MCP
100%), 25.10 +5.87 km” (Kernel 95%) 2 £ =311, 3i4]
P55 B2 5.89+2.43 km” (Kernel 50%) A th. 12|11 2018
W 7124 9] KF-529] B P5HE-2 95.57 km® (MCP
100%), 59.22 km® (Kernel 95%), 4] 35HL2 53.30 km”
2 Ut U2 A E4F iAo fsde
42.06+30.29 km® (MCP 100%), 67.58 +48.35 km* (Kernel
95%), A FFH-L 15.04+10.60km” (Kernel 50%) = &
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Fig. 2. The home range (kernel 50% (thin line), 95% (thick line), and 100% MCP (polygon)) in the winter (a) of 2018, spring (b), summer (c),
and fall (d). The KF-52's home range is marked in yellow. The other colors indicate the five female bears' home ranges.

= AEsar Y z] A= B (n=3), =A] (n=2)
oA Wol TSl EHalst, vl olkazo] A4
Sho b Sgo] ol BHE $8S ZAR A, v}
912 (66.6%), B (12.5%), F-2e] SH(12.5%), Bol
(42%), 5 (4.2%) <=2 2 e oH o= E34 A7,
oﬂEH‘— q-E;qu]- 7]1—14 oz H]_o]- EU:]-%Q_ A=l %Eq-
(Stephen and Pelton 1994). Fo] x|} 2| S 9] ZAFThAF
A A7 S52] 80% (n=12)7} LFEES ©]-85H(Weaver
and Pelton 1994) Z-2 H|F0] HSLS o KE-52 7HA19] A

7| EA} F5-S 91t A AEE AR S4t
Folgh oA ZHAI9F 2 2tel7t gle Ao 2 HRlrh 59
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H
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Table 2. Result on hibernation activities

N_code HD* Al (m)* Den type NC*
KF-52 177 975 Tree 2
RF-21 186 1076 Rock 1
RF-23 120 1122 Rock 2
KF-27 199 432 Nest 2
KF-47 183 1190 Nest 2
KF-59 187 1077 Rock 1

Mean+S.D' 175431 979+309

* Number of hibernation days; %, above sea level; *, The number of cubs
born; ', Standard deviation of other females except for KF-52.

S 1l ek Mk R g
o &5 O3] A9 AR A A
of wol e, S, 4, Fgel o2 THo] A
o1 241, % A oW Aol o] glow, ol ojd
gt o 2 Pl slolo} & 21917 BAISH] $18) A7

£ ke
T
s
0%
39
N, i
ftlo ‘S}“
)
N o
T o o=
2 =
lo o =
I 1o
il
5 e o
i ™
b o 12
) >
S
—‘Z ;iﬁ zi cl% oX
TR = R

£

o L

i}

+

30,

|o

o %
L ore

olet ghgreic

M 9
OPYFE] AAF9]0] Ak opol|A] Eoll JTF
< " £ qloH, 55 ALHE ST A7E E4F
ohe WHE7hEH0 A9 ASH AED F8E5 9F
S A & Qlek A 20179 A At 3ol AAleHs
shavksgo] SR A Q25 ol AY 48 ot
ZE fol] opgell WAtE| o] 271219 M7lE E4tatich
o] iAot §Al -2 el AR A supElo] 24t Y
FE77 B ARE R PP BT A}, EF A7)
ol oh2 Aol Hlel B2 PEAT g2 ol5AE
LrebRlet ol = AAPgel & Q15 wo] 2gat Aj7] -5
2 9oz FHh o2 MAE vl 2T 23
ofl A Apehd ks *H7717} e BAE Yol
LA A &2 BUE RS FoliA ofu]e] & 8159

472 ©2019. Korean Society of Environmental Biology.

HBRE Tolg 5 912 oItk o] AT AT ol
el ARte] 25 e 37159 el BFe
445t AR $Yoke o 248 5 9 lolet vt
i}

AL AL

i

REFERENCES

Albert M and Il Manville. 1983. Human impact on the black bear
in Michigan's lower peninsula. pp. 20-33. In Bears: Their Bi-
ology and Management, Vol. 5. Madison, Wisconsin, USA.

Arimoto |, G Yusuke, C Nagai and K Furubayashi. 2011. Autumn
food habits and home-range elevations of Japanese black
bears in relation to hard mast production in the beech family
in Toyama prefecture. Mamm. Study 36:199-208.

Brody AJ and MR Pelton. 1988. Seasonal changes in digestion in
black bears. Can. J. Zool. 66:1482-1484.

Costello CM and RW Sage Jr. 1994. Predicting black bear habitat
selection from food abundance under 3 forest management
systems. pp. 375-387 In Bears: Their Biology and Manage-
ment, Vol. 9. Missoula, Montana, USA.

Galef BGJ and EE Whiskin. 2001. Interaction of social and indi-

vidual learning in food preferences of Norway rats. Anim.
Behav. 62:41-46.

Gilbert B. 1999. Opportunities for social learning in bears. pp.
225-235. In Mammalian Social Learning: Comparative and
Ecological Perspectives, (Box HO and KR Gibson, eds.).
Cambridge University Press, Cambridge.

Gittleman JL. 1986. Carnivore brain size, behavioral ecology, and
phylogeny. J. Mammal. 67:23-36.

Griffith B, JM Scott, JW Carpenter and C Reed, 1993. Animal
translocations and potential disease transmission. J. Zoo
Wildl. Med. 24:231-235.

Heyes CM. 1994. Social learning in animals: categories and
mechanism. Biol. Rev. 69:207-231.

Kauhala K and M Auttila. 2010. Estimating habitat selection of



badgers - a test between different methods. Folia Zool.
59:16-25.

Kim JJ, JW Kim, HR Jung, JM Chung, MY Kang, MG Cho and
HS Moon. 2012. Analysis of acorn production of Quercus
spp. in Mt. Jiri National Park. J. Agric. Life Sci. 53:1-8.

Kozakai C, K Yamazaki, Y Nemoto, A Nakajima, Y Umemura, S
Koike, Y Goto, S Kasai, S Abe, T Masaki and K Kaji. 2013.
Fluctuation of daily activity time budgets of Japanese black
bears: relationship to sex, reproductive status, and hard-
mast availability. J. Mammal. 94:351-360.

KNPS. 2004. Asiatic Black Bear Test Release Annual Report. Ko-
rea National Park Service, Southern Jirisan Office. p. 19.

Mohr CO. 1947 Table of equivalent populations of North Ameri-
can small mammals. Am. Midl. Nat. 37:233-249.

Morehouse AT. 2016. Grizzly bear population ecology and large
carnivore conflicts in southwestern Alberta. PhD thesis, Uni-
versity of Alberta. pp. 113-117

Mullineaux E. 2014. Veterinary treatment and rehabilitation of
indigenous wildlife. J. Small Anim. Pract. 55:293-300.

Nozaki E, S Azuma, T Aoi, H Torii, T Ito and K Maeda. 1983. Food
Habits of Japanese Black Bear. pp. 106—109. In Bears: Their
Biology and Management, Vol. 5. International Conference
on Bear Research and Management, Madison, Wisconsin,
USA.

Childbirth and rearing characteristics of bear with trauma disorder

Robbins CT, MB David, JK Fortin and OL Nelson. 2012. Maternal
condition determines birth date and growth of newborn bear
cubs. J. Mammal. 93:540-546.

Robinson I. 2002. Health monitoring of casualties and potential
threats posed to wildlife populations by released casualties.
In The Proceedings of the Symposium of the British Wildlife
Rehabilitation Council 2000. London, UK.

Stephen GH and MR Pelton. 1994. Habitat characteristics of
female black bear dens in Northwestern Arkansas. pp.
411-418. In Bears: Their Biology and Management, Vol. 9. In-
ternational Conference on Bear Research and Management,
Missoula, Montana, USA.

Stirling 1. 1993. Bears. HarperCollins Publishers, UK. pp. 68—-69.

Swenson JE, B Dahle and F Sandegren. 2001. Intraspecific pre-
dation in Scandinavian brown bears older than Cubs-of-the-
year. Ursus 12:81-91.

Weaver KM and MR Pelton. 1994. Denning ecology of black
bears in the Tensas River basin of Louisiana. pp. 427-433. In
Bears: Their Biology and Management, Vol. 9. International
Conference on Bear Research and Management, Missoula,
Montana, USA.

Worton BJ. 1989. Kernel Methods for estimating the utilization
distribution in home-range studies. Ecology 70:164-168.

http://www.koseb.org 473



