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Study of Asiatic Black Bear(Ursus thibetanus ussuricus) Hibernation Day and Temperature

Distribution™
Jeong-Jin Kim’, Dae-Ho Jung’, Tae-Wook Kim’, Yoon-Seop Byun®, Sa-Hyun Lee’, Hong-Shik Oh®"

29

o] A= Algjiloll ek WE7Ee] sHYT FHZIE 52t 712ake] AE He]7] el AR QAT 2A
A}, 5H AR et 12 7Y0]%om, 5 A2 49 2042 LEREOH, EAIRE oFe] FHYS 167.8+22.6Y0]
Aok T 5Y A 7122 0.6+4.1 C AL T 71X Bt 712 1.3+2.6TC, H sA 5Y 9] 7|2 12.6+£3.1C 0]
Ut AT SARS 1A o2 U] FHYL 27 113.6225.8Y, 120.4+25.7Y0]¢loH, oF 1159 W 5¢ A9
Bt 7] 247 -1.843.97C, 2.1+4.27T, TH7|710] 7|8 044247, -0.2+1.6TC, TH A 5UAQ] 7128 7.8+4.
47T, 7.8£3.6 L} ol A= E uf Ar|E SARE dF2 4R HA] o2 Ul =710 vl B Yot 71
B2 A0q e ol FH/RE A7IE WSS Pgella] At Zolet sk Adoflsr i gl gt sHYs
oF Ht7| 22 7} 1Ak Bl Aot gl AR YT offl dA4tE Fol A|ejitel] AAlsk= vhdTisre]
TAAR] FHAILE FH7I7Ee] 7120 thafa] melst 4= Qiglom, Y]2of wE A, SRt oA, Adolsr] 15t
ojumgt 2fol7} Ql=A] 5 7] ALf WEEAJo] HeHrks HollA Ate] Sjelrt Slet. olefgt Axk= HAIA FELIE
HE7RE50] A & Al7lel hte] SER|et B weAY = Al g &8 ol

FQ0|: HIEIIAT, ST, OIS E, B, XIS7 BTN

ABSTRACT

Winter hibernation in wildlife is a unique physiological mechanism for survival. For Asiatic black bears
(ABBs, Ursus thibetanus ussuricus), hibernation is a very important but dangerous time for the cubs to be born.
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This study surveyed ABBs living in Mt. Jiri To examine the relationship between the temperature during

hibernation and the hibernation days. The survey found that the average start and end dates of hibernation was

December 7 and April 20, respectively. The average day of hibernation for females who gave birth was 167.8

+ 22.6 days. The average temperature of 5 days before hibernation was 0.6 = 4.1 C, the average temperature

during hibernation was 1.3 +2.43 C, and the average temperature of five days before the end of hibernation
was 12.6 £3.1 C. The hibernation days of the females that did not give birth to cubs and the males were 120.4
+25.7 days and 113.6 +25.8 days, respectively. The average temperatures of 5 days before hibernation was 2.1

+4.2 C and-1.8+3.9 C, respectively. The average temperature during hibernation was -0.2+ 1.6 C and - 0.4

+ 2.4 C. The average temperatures of five days before the end of hibernation were 7.8 £3.6 C and 7.8 + 4.4

C. These results indicate that females giving birth to cubs have higher hibernation days and average

temperatures than the females that do not give birth and the males, which is due to the process of raising cubs

during hibernation. The hibernating days and mean temperature for the groups in each lifecycle did not show

any difference between the groups. This study is meaningful in that it disclosed the characteristics of hibernating

intrinsic behaviors of ABBs. It observed the specific hibernation period and temperature of ABBs bears

inhabiting in Mt. Jiri and examined the difference by sex, female(giving birth) and life cycle group according

to temperature. The results of this study can be used to prevent the conflict between ABBs and humans in winter

and spring and establish the preservation management plan.

KEY WORDS: ASIATIC BLACK BEAR, HIBERNATION, WILDLIFE ANIMAL, CONSERVATION,

AUTOMATED WEATHER STATION
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opEEIA o] AZEL W 7} Ho|RFo R Qs
Rt AEYAE W] o] o] Qlo] mie- FR3E A7
o]H(Goodrich and Berger, 1994), £3], 32 A4 S=3t
71527 9 HoliZo| gt o] prtow XISk AYe|H
HAYZSQ SHE dl= EZ-5-F(Nelson, 1980; Kim et al.,
2007)0Tck. ALH HO] FTHS BES P13t AN Fast
HE9 X}A|5}al(Johnson and Pelton, 1981), A 472 7
S FH7I A7) EAht S SR Hel de
ZHA71E Hfici(Swenson ef al., 1997). ALE A& A=
$39] 49 4 22%, Y 40%7H) Fistel(Kingsley
et al. 1983; Jon E. Swenson et al., 1997), E3] &4 9AHL
A7 25 Fgom FAl6IA] ghs dFlol Hlsf oF 2u]9] 55|
zZ}o]7} U7)%= 3tci(Farley and Robbins, 1995).

o] A XK= BV S Ursus thibetanus ussuricus)-
PAPF7 19k =R, ARJekE ARHA AR ot 9l U
O 2 JWHleTE FASHA S0l o] o|2A Heo 2 A4
BEA7IoPIYE T H(MOE, 2018), w8 A1 H17)d
= 3293(CHA, 2016)= Ag=o] BT el 9lom,  AlAA
oz HEL7 A3t oY EAI ST A A Tt FoF
(Conversation on International Trade in Endangered Species

of Wild Fauna and Flora, CITES) H&:4-10]] SA% =A14
HE27]50]H(CITES, 2019), =ZAAAE T AWTUCN) A
A FoFE(Vulnerable) 0.2 E7%]0] QILHIUCN, 2019). 2004
W AR B oA W R Beliele] ARk oI,
TWAlto] wEA AgAste] 6271417 opYolA s Folct
(SRTI, 2018).

iG] szl tigt = date SEAR] 27 RAE
7iAe] ErHA] B0 iRt AHKim et al., 2007)9} FEEEY
(MaxEnyS: 0|83+ HIS 71710} Sugao] 41402 Ml A7
7} X1 vE QIe(Jung et al., 2016). ojof & e 11 g4t
A7) gkl Wi el A, SAVIRS) St 71
o T & 548 el I '] SES AR
oAsh=dl Lot ArE Alsk=d F4o] Qi

Mz e
1. SRS W K=

o] e SOl R W Q191 Rl QI AR
A7ke Aade FYsial e 7S hEsiat SdAt
Ao 330 SR A= Ul Hriees die =
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ZAFEQILE Sejuet Y 132 A" A2
2 AeH o7 MR 55 oF= FLOE HZo| 438,022k
(KNPS, 2019)& = 4 1939 5 7P |2 W8S
ZRA|FICL ZdegollA] i o2 541e] ARzt 25.5
kmZ H9HE(1,915m), HHoFE(1,732m), =1%H1,507m)2] 3
o] 58 407 g 1500m7} i 20097)9) BeelS
FHoE 331 A2 FA Algro] F/d=]e] (KNPRI, 2011),
TEFo| SHBlaL At ApHe] thest ARfo] fA] B 4= Q=
UAA A AsiaL Qlek. wheha] ZJejik I3l 7k
ol 7Fg WS WA A4 Fxtolw, L-Ejuet Bl A
S Hojg= A golat 3 4= QILHKNPS, 2009). A
e & Sl WIS FHAES A 2015 E] 2019
7] 57t Aei=Ead Aol FHE S A oA
3170, 423 2370 A gigt ARE a3t

2.

re

T

A& 7RG T A9 9 AR SRS Sl 24 A
of 3G Furl Hojg HWkA7|(M3620, ATS, Canada)S
E35f F4191x]52(Radio telemetry) 313, AFEAHLS
olg3te] SIXE Felelylrh miY FAAFAE ol 914
kS melslglal 209 o) ool gl S FHeR
Estoint. FHE A Rl oAl et g AL
(Figure 1)s}31aL, RIE7REH9] 52 FHAAAA A7
Sikels Aed B4R aesie] SAeHA] 3 UF(Fe,
Female)?} 2:7)(Ma, Male), 2415t 97(Gi, Give birth) &
LHRQAAL, AYofi7]ol] whe 2lolE dohdr] el S4kE oA
WAE Alefstar AR tiro] Aj7|(1~294, Ba, Baby),
ol4JA(3~44Y, SA, Sub Adult), AA(5YUAY o4, Ad,
Adult) A TIF0 = LrolA 2AsIGIT

o M
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Figure 1. The study area around the Jiri Mt. with
locations of Asiatic Black Bear's den.

71 A w2 = 7R = LY (https://data.kma.go.kr)of| 4] FH
= QA A7 AEA)(AWS, Automatic Weather System)
87l4x0] U 7S tolHE S3lste] Kira(1948)0] whet
71 ARFE -0.55C/1005 #8313t 7 7eAtwE
ol gsto] ZF 7iA|9] FHY(HD, Hibernation Day) 7|&0 &
%= A 5Y(FDBH, Five Days Before Hibernation), 5H7|7F
(HP, Hibernation Period), 1 £% % 5Y4(FDBEH, Five
Days Before the End of Hiberation)2] H#7]-2(C)2 At
slo] FHEFFOIA 712o] ofwdt JakS mIRl=A] Helsigich
olgfgt FH 7I5dat FH AF- 7|54 2t A A
THSIET ALY ekl AR S vhE7kss 15
nl2}e] 2018-2019 sANE FHEE CCTV 3 Aaks vt
o7 P55 5 LEste] AMsIsit 53] T A 99
A= AR THA| 7k} oAt WQ7L Fofl wet XA gre=
AAstg o, oz dgAibyo] Aaps LAt 7|0
ol Fke mR= ARt 712 2k FE5] 2L ool
= Stk

AU EAA B8 9Jsf] RStudio(Version 1.1.463)
SRS o}galol, 7+ 1 710 Bl dhet o vl
£ 9ls olgAHL A two way ANOVA)E AlAlstgon],
olof] FoJgt Afol5 Holi= 7-¢- Tukey’s HSD TestE AMES}
of A AATH A 710) Ajo|Z Mok, BE FA HAL
Fol4 42 5%(P<0.05)04 =Yk

[T

b/ El- al J_l’_"'

=
1. Tx| SHL 7|2

2 2015E(n=9), 2016 (n=10), 2017 (n=7), 2018
(n=18), 2019%(n=10) 5P| Aejalell ] BEH= ko
ANA03.69)0] Bt FAAAUL 129 79, FH F2Y
© 490 20202 ZAEGI. IHE FAUS Awun, Sk
e A IFL 129 797 FUS AAste] the 3 49
9917 B AL Helon], S5 IR 129 1997 FHe
AfaEle] Thash 49 119 7 S0 S| Bl 210 veic
3] 24 o7 1O B Wi Aol 19 253
W BEaAAIe] 5 112 ofd F 5ol vl FHAES
) Alaste] A SR 2 o 4 Ak KeolA
NI RO S50 BURE USE B S b 248
e 9, 47 18O BW AR FF AL 129 13,
oA B A 49 109708 ZAE, Ao} 7]
SFe] BU A5 2ARE 27 oPAln-10) 1ol B
129 622 A|Z3le] 39 3097 FUL Faslel Al 1§
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Uehtth A714) T8 B 129 2097 sl 49 5W 54

159 el s F=slo] Al I 5 7H A S8 AR}
7P =2 Al7]ol FHol siAlEglen, oA e 124
149073 Fa AlAtste] 49 99 5ol oA Itk Table 1).
HE71<SE(n=54, Male=23, Female=31)2] SHU= 130.66+
33.88& Kim er al.(2007)0] Zjo]] T% £ A1 53
H1E B4 9819 9} Yang(2008)0] AGLEE 9542190
T2 A7tk Sl Aoz vt ofett Aike HHAKY
27191 A+ BAl ZiAI9] ol, F4tedst, 7HA| & A7t
59| Aolz ¢Iet Avp= AYZHETh A4 2HFolA e
Aol Ql=dl, 3ie oflEl7t S5 - oF S~TAE NS
FHE 3l 702 A (Taien et al., 2011), 108 1¢H-
g 49 15971 FH7e 7 Ae® Harg b qlok
(Tietje and Ruff, 1980). 201535 2019W711] 5 A=
T o2 W3S ZARSH A7} 128.88+26.412, 120.9+38.23,
121.42+42.59, 144+34.38, 124.5+25.69 = UER}1(Figure 2),
ZW7|710] W22 0.38+2.25, 0.07+3.41, -0.35+1.56,
-0.05+2.50, 0.72+1.52& 77} YepdckFigure 3). A 7}A]
SHU 5 Fat7 |23 Pearson HJHAAE ZAFH At
T AFHHA(=0.4587, p<0.001)E Uehl= Zo2 ZA45]
ch(Figure 4). ol= FH7|{to] Zojds AALHA AL
A oz gorpiA] 7|20 Astol whet ZAA Q] Ak
A ¥ IS He Ao HIrk it dHeRR|] x50

Table 1. Hibernation start date and end date by year

& Ay A7 B W 71e0] 4 At 407
Z7tehel B sl 109 WebrkiL sioirkPigeon ef
al, 2016). TRpA A7|zke] mUES 4 2 A A7

"

w

2014 2015 2016 2017 2018 2019 2020

Figure 2. Average temperature in hibernation period by year.

Fe Ma Gi Ba SA Ad
1 2 1 2 1 2 1 2 1 2 1 2

2014. 2015. 2014. 2015. 2014. 2015. 2014. 2015. 2014. 2015. 2014. 2015.

2015 12. 6. 4.28. 12.14. 4. 11. 12.10. 6. 12. 12.5 4.21. 12.2. 3.30. 12.16. 4.6.
(n=4) (n=4) (n=1) (n=3) (n=1) (n=4)

2015. 2016. 2016. 2016. 2015. 2016. 2015. 2016. 2016. 2016. 2015. 2016.

2016 12. 15. 4. 9. 1. 10. 4. 6. 12. 15 5. 21. 12.26. 4. 14. 1. 8. 4.5, 12.20. 3.27.
(n=4) (n=3) (n=3) (n=4) (n=1) (n=2)

2016. 2017. 2016. 2017. 2016. 2017. 2016.  2017. 2016. 2017.

2017 12. 10. 3. 26. 12.23. 3.15 11.13. 5.2 12. 13, 3.13. 12. 12. 4. 9.
(n=4) (n=1) (n=2) (n=3) (n=3)

2017 2018. 2017. 2018. 2017. 2018. 2017. 2018. 2017. 2018. 2017. 2018.

2018 11. 18. 4. 6. 12. 11. 4. 15 11.19. 5. 13. 12.17. 4. 11. 11.26. 4.8. 12. 13. 4. 22.
(n=2) (n=10) (n=6) (n=3) (n=5) (n=4)

2018. 2019. 2018. 2019. 2018. 2019. 2018. 2019. 2018.  2019.

2019 12. 3. 4.7, 12.27. 4.11. 11.22. 4.24. 12.29. 4. 13. 12. 9. 4. 6.
n=2 (n=5) (n=3) (n=4) (n=3)

Mean 12. 7. 4.9. 12.19. 4. 11. 11.25 5 11. 12.20. 4.15 12. 6. 3.30. 12.14. 4.09.

(1 : Hibernation start date, 2 : Hibernation end date)
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Figure 3. Average hibernation days by year.
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Figure 4. Hibernating Day and Temperature Scatter Plots.

289 ERolse) WS st A7), 12042257 (Fe),
8YMa)z 717} Lpehgton],

o
H_
)
(9,

=0 5970 WF/1eS 2.1+4.27C(Fe), 0.624.17T(Gi),
18439 (Ma)2 LR 7ol tfst 2+ 18] gre
-0.2+1.6C(Fe), 1.342.6T(Gi), -0.4+2.41C(Ma)S LFEPAL.
w, T 28 A 59 H7E 2 7.8483.6 C(Fe), 12.683.1C
(Gi), 7.8+4.4C(Ma)= UEPgT:. 4R o 150 A
1ol Hlsl 54.29 4Gl AoR Uehes F AAHoR
SARE A Fe] thE el BIsh Zfol7h UL, SAtl
ZofalA] ok ot 719 Baiglolle & Afol= s AR
UEsttHTable 2). o= Aol gt 7] 25 two way
ANOVA test 23}, SHY(F=23.35, p<0.001), EH A 59
Bt 7| (F=4.579, p<0.05)7}, ¥ F7 A 5Y Bt
(F=8.362, p<0.001)°|4 -2t zto]l& YehdlaL, sH7IZt
o] 7|2 FoRt Zol7t JUUTHP>0.05). AR-HA
(Tukey’s HSD Test)y galf A& §914 BAE AU=
TEE SRIG Ant YT, 5 SR A 5Y Hatr]9
785 EAtoll Fofdt FAIES YAl AR L5 (p<0.001),
Akl ZefshA] o= AF(p<0.001) F IEH FojH o=
thEn, $H SUAQ Bat7|29] A9 4l Sl ZofsA|
2 A I Tl Aol HYAtH(p<0.05). FH7|ZHY] -
SAlbol] oigt oA T1ge] UHA] = 25 AR AolE
UERHATHp<0.001)(Table 3, Table 4, Figure 5). HA|Zo]
AABl= 539 - A7IE E4ket AR (n=5)2] W B+
ARYUT} A Y-S et 12 2595, 49 22429 E e}
wom YR A S4B o2 e A
vHis| B 539 71 4A et Doan-Crider and
Hellgren, 1996). 3] AFIE H|5=0] & ff of= ZLsfiof] ¢H4]
A} FEE Qe FHAE Y™ Adisto] vlwA wigh
Al710] S AR Ao AT m(Danilov ef al., 1993),
SAF 0% FHE WellA Fss AXHEA Aj7I7E ok
eo] 71s3t A dEellA FHE siAlekL ofe] SE-S S1sl
o2 I2F0 vl8l U €= A4 7= AeE Kl
ShH 7ML 7120 A9 AW Erl] S ARt
21} FHO| AR 712, Holof 2 e A lFof 7|51
A=A AE) A AlBe] TR Eie AoE AGE|SItHEvans
et al., 2016). op|2}7} S50 - AFo] PAE FHS

Table 2. Information on days, ages and temperatures using hibernation(Mean+SD)

Fe Ma Gi Ba Sa Ad
(n=16) (n=23) (n=15) (n=14) (n=10) (n=15)

HD 120.4(+25.7) 113.6(£25.8) 167.8(£22.6) 116.43(+£28.98) 115(%29.07) 117.27(£21.47)
Age 5.6(£3.9) 4.0(£3.6) 7.4(£2.7) 1.29(x0.47) 3.4(£0.52) 8.6(+3.0)
FDBH 2.1(x4.2) -1.8(x3.9) 0.6(+4.1) -1.28(£3.76) 1.93(x4.77) -0.66(+4.53)
HP -0.2(£1.6) -0.4(x2.4) 1.3(£2.6) 0.63(+2.60) -1.19(+1.80) -0.57(£1.45)

FDBEH 7.8(+3.6) 7.8(4.4) 12.6(3.1) 9.36(4:3.86) 4.97(+4.15) 8.25(+3.20)
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A7 Alzbsto] A F& Ele HEFe H9.om(Smith ef al, W7 I50] SAkl RofolA] gk ol A T1Eke
1994), FH7IZF B=52] AA 2] Adsko] =31 vl 18% 82 ale] Aol th2 S HolaL =t AGAR] AE
F& AFEHE HeltKRansay et al., 1992). oF5 g8l Al2iit B EE 2art Qo
Table 3. Result of two way ANOVA of 3-group with HD, FDBH, HP and FDBEH as factor
Source Bartlett's test F P
HD Fe-Gi-Ma 0.8528 29070 14535 23.35
Ba-SA-Ad 0.4938 31 15.4 0.022 ns
Fe-Gi-Ma 0.9394 149.9 74.95 4.579 ‘
FDBH
Ba-SA-Ad 0.7086 65.0 32.52 1.73 ns
Hp Fe-Gi-Ma 0.1939 28.0 13.998 2.693 ns
Ba-SA-Ad 0.1058 20.88 10.441 2.56 ns
Fe-Gi-Ma 0.3839 2449 122.46 8.362
FDBEH .
Ba-SA-Ad 0.6653 117.2 58.62 4.289
k% p<0.001; ** p<0.01; *, p<0.05; ns, not signifincant
Table 4. Results of Tukey's HSD
Source Group Diff Lwr Upr p
Female-Give Birth -47.425000 -69.07177 -25.77823
Male-Give Birth -54.191304 -74.18072 -34.20189
HD Male-Female -6.766304 -26.37398 12.84138 ns
Baby-Adult -0.8380952 -24.76240 23.08621 ns
Sub-Adult-Adult 22666667 -28.54963 24.01630 ns
Sub-Adult-Baby -1.4285714 -28.08436 25.22722 ns
Give Birth-Female -1.478417 -4.988324 2.0314904 ns
Male-Female -3.888967 -7.068247 -0.7096873 :
FDBH Male-Give Birth -2.410551 -5.651727 0.8306255 ns
Baby-Adult -0.6194762 -4.557269 3.318317 ns
Sub-Adult-Adult 2.594666 -1.731347 6.920680 ns
Sub-Adult-Baby 3.2141429 -1.173236 7.601521 ns
Give Birth-Female 1.4862917 -0.4918779 3.4644613 ns
Male-Female -0.1891576 -1.9809871 1.6026719 ns
Hp Male-Give Birth -1.6754493 -3.5021632 0.1512647 ns
Baby-Adult 1.1957619 -0.6388096 3.0303334 ns
Sub-Adult-Adult -0.6126667 -2.6281057 1.4027724 ns
Sub-Adult-Baby -1.8084286 -3.8524569 0.2355997 ns
Give Birth-Female 4.750833333 1.430606 8.071060 .
Male-Female -0.006847826 -3.014315 3.000620 ns
FDBEH Male-Give Birth 4757681159 -7.823700 -1.691662 .
Baby-Adult 1.107333 -2.250566 44652330 ns
Sub-Adult-Adult -3.282667 -6.971616 0.4062831 ns
Sub-Adult-Baby -4.390000 -8.131278 -0.6487221 :

*** | p<0.001; ** p<0.01; *, p<0.05; ns, not signifincant
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Figure 5. Comparing used HD, FDBH, HP and FDBEH with 3-groups.

3. dolixF7| a5E SHLA JI=2

Aofjzr] 12 TS0l 2ARAT} AJ7)(116.43428.98
), oPAA(115£29.07%), AA|(117.27£21.47%) BE 11
Fol M B FULS "ol HA W Frde
116.38+25.654 2 YEPT] o]E 159 two-way ANOVA
test A1} [-23t xJo|7} Q= ASE YERFTHF=0.022,
p>0.05). 5 A 59 F7|28 A7|1Eo] -1.28+£3.76 C,

OMIA 1H-E 1.93+4.77C, AA1E-L —0.66+4.53 02 LIEL
WAL A4 sH A 5Y Her -2 0.22+44.42TE YER]T
two-way ANOVA test A} FOJ3F o7} gliz 202 et
"‘ﬂ(F=1 73, p>0.05). Ewl7]7}_04 P ZAET} /\H77]j_
22 0.63+£2.60 T, oOMIA|1EL -1.19+£1.80 C, A1
—0 57+1.45C 8 Vo, Z‘]Zﬂl-m,] HF- —0.2942.10
CE AR two-way ANOVA test A3} 5-2Jst xjo)7}
Sl 2o® UePdThF=2.56, p>0.05). 58 $= A 59 3
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W71 AR A71Ee] 9.36£3.86C, OMIAILES
4.97+4.15C, AAI5L 8.25+3.20°C(Table 2)Z A=
I A HFS 7.81+4.00TE AR two-way
ANOVA test 23} T Zhol 59141 Zol7}t Q= Aoz
UERSTHF=4.289, p<0.05)(Table 3, Figure 5). o] A%
d& AARE A1} oPIA7|ILE Bt 11l Zolrt Sl Al
B HEPITHp<0.05). o= A7|1159] 79 i @FolA
Y= A AESHAYY] AAIFA] AlHoflA Ejofu) HhAL
S AR ofn| e WSS WA AL R 7K AlgkA e
2 us5 W] gio] ool g aglel thal} A4 44
7F BlaA] AE WA ZEolch YREA O opfollA] ot
A7) AAS] 7B 1 ~ 29 A= ofm|e} T B sk A&
H[F=0] & uf o}5 A7lEo] AR = ofn] YFlo] &
A 2ol =] okl HH s F= A 5YY
7l EAL B OE (o) st 248 4= qltk
TEE Sk T o ARt 7HAI(m=39)0l thEt Het s
A} Fot 7|2 ghos 5 BolA Akt 22 ol Y
= W] ohar apsA| BF AoA FHE ARt SiAIH
TIgoltk wEka] Aejalol A dubd o R ghEshs vhdTsy
9] FHUL o]o] W 7 2EAS UB = 1Eol| =
sith ol AP o® FEgH ool W T AT}
FH TEYZ A7t YA AA T da= Aot glrk=
& & 4= lom, x|t AAlsk= 24 o] A-g3t
HE7REo] dG B4 0= Qlet B U4e) FH7IZRY]
w7125 UERH A o2 A7t o) FH Sl Fk
m2)= QAkR Holg, Zhdwat 22 1% QA T ol a4
of 9J3 9ok w|x]2&(Bojarska and Selva, 2012) 7|-2
0]9)9] MIAFE FRISt] AGE A vt Slrk 2 Aol
Ae A, SAEE Aol 71 159 FHY 72k
S FAE R Atk okl 2Jo7t Siet Ed] &
I Ursidae)of| thgt A o= FLEE= AYoff 7] 150 dhigh
T Ut 71 B4 g A7 = U -2ollA] A A=
E)X] QF2 ¢AHto)7] ke Bitt. o A+t AvfE viE o R e
71 A4S 53t BTG sHAIE AR SR Rl
W, FH7| A50] SEAl7] BAe] SES ARe] o
5 Qe AR= de &8E 5 s Aolgt waErh
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