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Abstract

Habitat loss and fragmentation have become the primary issues for conserving large
carnivores. Understanding habitat requirement of animals and predicting their
geographic distribution are the basis for successful wildlife management. The study
objective was to continue the data collection for occurrences of Formosan black bears
(Ursus thibetanus formosanus) since 1990. By constructing the geographic
distribution of bears in southern Taiwan, we conducted field and interview surveys,
and examined the factors which may influence their habitat selection. We also used
the Genetic algorithm for Rule-set Prediction (GARP) to analyze the bear occurrence
database collected last year. The result indicated a dwindling distribution, which
comprised 25.5% of the island area and 56.4% of them were within protected areas.
We recorded 101 bear signs within 284 transect unites (500 m*6 m). The overall
occurrence percentage was 12.7%, and was highest in Yusuei mountain (41.7%), then
followed by Guandongsong-lulu (37.5%), Jhongping trail (33.3%), Beinan (21.3%),
Yijiiajhihfan ( 14.7%), and Siiaoguei Lake ( 4.5%) - However, we did not find any bear
sign in Ciyan mountain, Jiouwanan-Pinghe, Luntian, Shuanglong-Renlun, and Danda
areas. We found that there were extensively large areas in both sides of the Southern
Cross-Island Highway, i.e., Yushan National Park and the southern areas up to the
Shuanggueihu Major Wildlife Habitat, respectively. The percentage of transect unites
with bear occurrences differed significantly from the expected value according to
elevations, vegetations, and ungulate abundance indexes. Logistic regression model
also identified these 3 important factors which could effectively predict the bear
occurrence. Formosan black bears preferred areas of 1000-2500 m in elevation,
broad-leaved and coniferous mixed forests, and broad-leaved forests, and
appropriately high ungulate abundance index (> 10 pellets/0.5 km). Although hunting
pressures was not significantly related to bear occurrences, the transect percentage
and ratio of bear occurrences positively related to time for hiking to the survey site
and ungulate abundance index. This indicated human disturbance would directly or
indirectly influence bear presence. Moreover, one third of the transect units had signs
of illegal hunting activities, and illegally hunting black bears derived from local
interviews were confirmed. Our study suggested the necessity of enhancing protection
of the already-rare bears from illegal hunting and trades.

Keywords: Ursus thibetanus formosanus, geographic distribution, habitat selection,
Genetic Algorithm for Rule-set Prediction
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I AEE N LA e Tﬁ’f? ‘ E‘?‘Zﬁ@iﬁff? - EEs 6 0.307 0.880

T T EE S

RS Bl AR AR FIORRATIR S 6 0.347 0.873
W BERRE T IHEE
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A 7 TR LA ) 1

. . 7} fﬁj ?lﬁjﬁ iﬂ |”:J:IEE\[JE%E %s\l %‘fﬁ %@ ?[EI 7| I ‘rj_’r N K EE:L[IT & V= <
Fﬂ%ﬁ'&@ U ] (=IE[ED) F:\ - ;E (km) STRIINE =5 Uv b e RS R E ST
T B P 600-1986m  07/03/24-26 3 12 8.4 E=ES
B BT A Fifld 1081-1566m  07/04/09-10 2 9 11.1 B
SRR mfs 1059-1420m  07/5/05-06 2 10 10.1 A I S
gRaYic! 1211-2078m  07/05/18-23 6 24 35.5 e i | PR
P phyiE it | 1661-3296m 07/07/14-21 8 36 54.1 g (P T Hsg
REL! EEE 1380-2400m  07/12/25-1/12 10 10 32 SATE () = S
BT i 1268-3626m 07/09/01-11 11 55 73.2 = B AR

e () PR
i pl -t N 400-2614m  07/10/10-17 8 40 31.1 i e 2y il

e RS Sk
ERING ff#r  1668-3258m 07/11/16-22 7 28 347 B (P T REL [Wﬁ

FEM () ?%“ M
g [ NS 1500-2300m  08/01/30-2/2 4 12 17.1 HIVE =AM
SR Pt 1300-3100m  08/02/22-26 5 15 24 ﬂek SHEPE

~ i SR

= [ p‘pﬁ[ﬁ 1200-2000m  08/03/29-4/2 6 30 9.7 M Haﬂ?&ﬂld/l%%
S} 72 281 341
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AP Py RGBT o 1 S R R
R il .
s ey R Tt )
250m  500m  SEEH(n) grer (o) (%@%/0.5 W(QD;: N
m)

TP 22 22 1 45 1 _ 1 0.05
Fl=T g 9 9 3 33.3 3 1 9 1.00
Bl 3 72 75 0 0 0 0 0 0
AT 1 11 12 5 41.7 2 1.73 10 0.83
BRI 2 32 34 5 14.7 2.6 1.82 11 0.38
it o 2 45 47 10 21.3 4 3.65 32 0.85
= 16 16 0 0 0 0 0 0
B AP 14 14 0 0 0 0 0 0
- 23 23 0 0 0 0 0 0
Fﬁ%ﬁJHﬂi‘éﬁi 32 32 12 375 3.2 2.72 38 1.19
ST 8 275 284 36 12.7 3.1 2.7 101 0.39

Ty RIS 2 (A 250 m R

SRS (e #@hﬂ*uﬂﬁ3m
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7~ 7 RS T S S O W B

FIRAER E=T
B4 Tgh
PRE L RIH A i Hp° s G B R

g2t 0 0 0 1 0 0 1 1 0
Fl=T g 8 1 0 0 0 0 9 9 0
B 4 13 21 1 4 15 2 56 32 24
= Ft 0 14 0 2 0 0 16 10 6
RN 6 30 1 0 2 0 39 11 28
il phte 3 65 0 0 1 0 69 38 31

U 30 131 2 7 18 2 190 101 89

(%) 158 689 11 37 95 11 53.2 46.8

5 2 EIET 2 0D 250 m SRALE IO - P S R 3m -~ AR B ST B - (D R B
VH [ RS R
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ot T TR BRI PR P

BT il Ely Kk ?ﬁﬁﬁﬁ

250 m 500 m A@EFF Rk ﬁi‘f'ﬁ Bpy FF BE w0 g TE ({l/km) (0/;)

TR 22 22 0 0 0 0 9 4 9 4 26 2.36
Fl=T g 9 9 0o 1 4 1 6 5 0 2 19 4.22 66.7
B 3 72 75 10 1 0 10 1 0 9 22 0.60 12.0
ATl 1 11 12 30 0 1 2 0 2 0 8 1.39 25.0
EARIINE: 2 32 34 4 0 0 0 10 0 1 3 18 1.09 35.3
st O 2 45 47 2 0 3 1 12 0 0 0 18 0.78 23.4
= 16 16 0 0 0 0 3 0 0 1 4 0.50 25.0
B AP 14 14 0 2 0 0 2 8 0 3 15 2.14 92.9
SR 23 23 0 0 0 0 0 2 0 7 9 0.78 26.1
rﬁ%ﬁJMﬁm 32 32 1 0 4 1 7 4 0 12 29 1.81 53.1

FEE (n) 9 275 284 11 3 12 4 61 24 12 41 168 1.20
(%) 65 18 71 24 363 143 71 244 0.72 32.7

55 2 ETAE1 2 (58 250 M EGRe L Pt » e by Ryl 3 m -

"2 AR 2T IR PR T PSR R o R AT R -
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Fe ~ FPRESS ~ AR RISRRE A S = S L W AE 5T ) SR [ AR

R @ B S.E. Wald df Sig R Exp(B) rﬁa@a@@

Yas -.6269 0.2055 9.3117 1 00023 -0.1840 .5342

kL -.6691 0.1601  17.4749 1  0.0000 -.2677 .5122

(BN Cox-Snell R*=0.194

@i%&f - 04674 01317 125864 1  0.0004 2214 15958 Nagelkerke R*=0.364
A4 B

ities 1.0973  0.8999 14868 1  0.2227

HERRLGEIEE Goodness- of-fit test: X*=61.103, df=3, P=0.0013
M Hosmer-Lemeshow test: X?= 10.494, df=8, P=0.232

“FUBE Score A= Wald A g # 2 B U FIABCE (Forward: Wald ) e
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