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Based on the importance of conserving endangered species and of long-term
ecological research, the second-year objective of the extensive study was designed
to monitor the relative abundance of large mammals and acorn production for
understanding the complicated interaction between Formosan black bears (Ursus
thibetanus formosanus) and the oak forest ecosystem in Yushan National Park.
The acorns of ring-cupped oak (Cyclobalanopsis glauca) in Daphan started to fall
off and consumed by wildlife since October until February, but the peak occurred
in Nov. and Dec. (70 % of the fallen acorns). The acorns were mostly used by
wildlife, which caused 85% of the fallen acorns collected by 200 seed traps. Both
of the visual survey methods indicated that the acorn production in 2007 was
greater than, or twice of, that in 2006. We also found the greater the oak trees
produced acorns, the more bears used the trees (r = 0.311, P<0.001, n = 498). The
camera trapping identified 13 species of larger mammals out of 2,448 effective
animal photos, with the Occurrence Index (Ol, photos taken in 1,000 hours) of
31.6 (excluding unidentified small mammals). The camera data (2006—-2007 Oct.)
showed that 87% (n = 15, Ol = 0.19) of bear photos were taken mainly in Nov.
and Dec., which coincided with the acorn peak. The most abundant large
ungulates was muntjacs (Muntiacus reevesi), followed by Sambar deer (Cervus
unicolor), wild boars (Sus scrofa), and serow (Naemorhedus swinhoei). The
occurrence of these animals, including bears, in the acorn forest indicated a
obviously seasonal variation expect for serow. The relative abundance of large
mammals in the acorn season was more than twice of that in the non-acorn
season.

Key Words: Ursus thibetanus formosanus, acorn production, Cyclobalanopsis
glauca, phenology, relative abundance, hair trap
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7 23 0 0 1 24 0.59
o N 1 0 0 1 2 0.05
3t 147 4 2 2 155 3.78
4 NI 31 2 3 0 36 06l
2007/4/28 £ % L ¥ 5 2 1 0 8 0.4
52 kA 27 | 0 0 28 047
it 7 7 0 0 0 7 0.12
R 0 0 0 0.02
3t 71 5 4 0 80 1.36
57 L 18 4 2 0 24 0.65
2007/6/4 £ B L% 4 0 0 0 4 0.1l
68 kA 19 2 0 0 21 057
L 2 0 0 0 2 005
13 43 6 2 0 51 138
6 I % 2 1 0 10 0.31
2007/7/6 £ B L X 3 0 0 0 3 0.09
-7/9 KR 23 0 1 0 24 0.75

it 7 0 0 0 0 0 0

|3+ 33 2 2 0 37 116
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1oy Fa i 54 +i2
Lt 2 w3t
Fapy) LR S SR ¥ (BE/p)
7 1% 13 3 0 0 16 052
2007/8/6  EELE 4 1 0 0 5 016
-8/10 4 24 2 0 0 26 0.84
o 10 0 0 1 003
ook 2 6 0 0 48 155
g s L% 14 3 2 0 19 066
200794 EELE 4 0 1 0 5 017
/7 KR 36 0 1 0 37 128
E S 20 1 0 3 010
ook 56 3 5 0 64 221
9 1 ATE 26 1 0 1 28 097
2007/10/3  FHELE 20 o 3 010
10/8 KR 49 2 5 0 56 193
E S 20 0 0 2 007
e 78 5 5 1 89 3.07
10 0 1% 437 1 0 51 155
2007/11/5  FFLE 23 0 o 5 0I5
11/9 KR 49 3 2 0 54 164
EF S 20 0 0 2 006
o 9% 13 3 0 112 339
o 803 53 28 3 887
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Rl s 393 > Biom = 0 A TR R 1Y 5 903 (4 3-2)

gL EDTARRABPRE > EF 1 w10 P B ATHBEFHIRS
TAAEEARELFRRE - RFEF AT 120120 28 S
3457 55F56-7-8% A% F 910 112 SHF vz o B
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A ERF o TaE PG 5218 APEE  HXEAEE PG 324 LA
B E L EFRAP IR A YL 136901630 ¥ 3 2 At K2 =

(% 33)-

A AT SE P AR 2 R AR PR F N
5 %2 80 AR (B3-1)e AR EN12 3107 HF - &40 S A|Fd
AP NBAER M LY Bg > TIBAE PG 678 BA o IMHRF A LR 3
4367 Eh Mg THEPAPFL 6T 1.16~57 1381 -7 % 2 t5i8 3 ¢
R IRVEH AR % (1.55~3.39 0 B 3-1) -

il AP FAG1% (n=887) &0 ek SR (KE/P) %
L EBRB 0 R LE B FE A WL ZR2 0 B imEpbsgds
Z By R IE ¥ £ B (Paired ttest, df = 8, P<0.005 ) o i % 238 o AE B (3
B/p) kR - HRE&THEFLAAM (1=0.817 0.7 > P<0.05 n=9) ;

LE B g4y - & (r=0.7 » P<0.05°n=9)
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43267 Reppflcnerdicd #1 > Ap4t 1 2 27 Gilfed Plin-l i
S(£32) AH KA EBLE o d 5.6 EFAETI90 SRR
FoR TR NIRRT 2 EREGHHHF AP E TR

IR T 'S § RULE I SRR Iy RS G

£33 2007& 132108 > A AF HAAFREFRPOE G R

y 9 4 A x4

i aw sk (#E/p)
% NEES 152 2.45
(1~21%) {'E;%J'—’h 33 0.42
KR 154 1.97
o AT g 63 0.81
oARR 4 0.05
o2t 406 5.21
% L% 60 0.63
(4-571) L 12 0.13
KR 49 0.51
o AT g 9 0.09
-1 je 1 0.01
o2t 131 1.36
3 1% 45 0.49
(6~7-871) E£E.LE 14 0.15
KR 87 0.95
o AT g 4 0.04
o2t 150 1.63
X NS 79 1.27
(9~1017) {%Jv—’» 8 0.13
KR 110 1.77
o ATF g 4 0.06
o2t 201 3.24
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f TR e B P ) B (7985 F xR T > Ol E i 10.30)
2ok AR R A HET] 13 AT FER G SR F AT R S i D IR R &
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unicolori) ~ 5 /# ¥¥ 7% (Sus scrofa) -~ & j# (Melogale moschata) ~ £ & .1, X
(Naemorhedus swinhoei) ~ & $# = (Paguma larvata) ~ ¥ & j@(Mustela sibirica)
+ *& % (Martes flavigula) ~ = % 2 j: (Selenarctos thibetanus) ~ #+ *Z > &
(Callosciurus erythraeus) ~ & {*f5 (Herpestes urva) ~ i % 4> & (Tamiops
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=1457> 2°¢ L0l B 786 7 Hifasgs - Bt » Bk (Ol=
321) ~ 2T FEOI=243) E & L X (01=1.07> % 3-5) IRAF R = 2 &
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BII5% G BRI Y o 2t sk111 g (OI=195> £3-5) » £ 113k
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B EFREH 47212007820 237 2 OliE 5 2 #F 5K » W 56848120 H
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2.2k 2o— 22007E5% 2 18 > BERNEH P2 L P Ol 5 11.36~15.51 > H ¢
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%3-5 20064107 22007#10% 2 LR R B A % p 5 BAR S & ot Aof S8 a2 2 3R4; dK(Occurrence Index, Ol)

2006 # 2007 # el A
ol &
07 11* 127 17 21 3 50 6" 70 8 9 1 107 BBy
LA EREp SR 0 195  0.65 0 0 0 0.25 0 0 0 0 0 15 0.19
&£ SRR 883 372 614 215 070 182 285 557 328 316  7.09  3.72 295 3.81
B AT NIES 1325 938 1746 780 228 315 856 755 601 861 1030  8.12 609 7.86
SRR EE 442 1079 808 161 070 050 087 396 142 174 111 079 188 243
kA 0 283 291 861 263 364 273 235 273 327 277 384 249 321
E®LZ 0 221 124 097 081 123 083 099 136 120 098 133 056 83 1.07
e 19.88 2424 2942 1883 684 812 1315 1522 1136 1461 1551 1331 1129 14.57
[Al&p P RE 0 035 162 081 123 1.8 149 235 197 076 033  1.02 96 1.24
¥ & 0 035 162 054 088 033 050 099 0 022 055 0.1 36 0.46
S P 0 0.35 0 0.54 0.7 033 050 136 011 055 044  0.56 40 0.52
¥ i 0 018 032 135 0 033 0.0 0 011 033 055 0.6 27 0.35
& 2 0 0 0.32 0 0 0 025  0.12 0 0.11 022 0 7 0.09
3 0 123 388 324 281 281 324 482 218 196 210 226 206 2.66
B L B 0 0 0.65 0 0 0 074 025 033 0 0 0.11 14 0.18
iR B 0 0 0 0.27 0 0 0 0 0 0 0 0 1 0.01
3 0 0 065 027 0 0 074 025 033 0 0 0.11 15 0.19
0l & 2871 31.14 4074 2449 1035 1275 2023 2586 17.14 1973 2470 1941
R S 90597 5651.52 309232 371582 5697.07 604045 8061.92 80832 915747 917427 9028.60 886337 77471.97
F reAp s 3 15 10 6 6 8 15 18 19 19 20 17 156
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AP Fw 50 R H B 2 J R 4p #(Occurrence Index, OI)

35
O =gl
30 W —
B -l
25 2 |
20 -
Oljii ?
15 %
| -
e é
787
1 %
105] 115] 12%] 15| 2% 3E] 4F] SE[ 6] 7E] 8F] 9F] 10%]

giGi

RS R AR EE S ORE ) AR § RO R
BENZEFT LA T EOFA > B G FEREL TFRIEE 2 T2
WIE | > %4 22006# 1022007& 17 » F15 A 107 A= § 304 F W8 %

FEBELAROCEFIEELIY 3 FEE R TG v EF

mé’g

%25

HE P 22007E27 297 o d 32007& 107 B> ¥ - 22 2% % > W73 &
EAPTIE

LA R LA R F RS 2 FOLE 311 A F RS
Oli£19.22.1.6% (£3-6) - BE#E® I F hH#F 2 FHOIE 523.6 > £24
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Fo2R OBEREENH

FRIEFOIEI2621.9% « * AlFFrk SRz £ HLIL2 0 A i

i

I

BEAD R E SR FRIEF E 201 Y H2LF R §hlL5R
oo Hd X SR iz 27 (=0.97/0.04) o 72 E T2 471 (=7.18/1.54)

2 FE B LB EL (£36) -

%36 2006+# 10 * 32007 # 9! L LR FIXAAF R p BB &

o Al 3o 4 1 R4p fc(Occeurrence Index, Ol)eh% & & 1

F e E T
(2006 10% 2=x&1%) (2007 &2*%%9%)
ES 1 7 oc ol & § R ol &
Pe % #ic e % dic
W B A NS 148 11.07 389 7.04
o T gk 96 7.18 85 1.54
49} 57 426 158 2.86
E®LE 15 1.12 66 1.19
% £ o R 56 4.19 206 3.73
L ap gy SRR 13 0.97 2 0.04
PESEE g 10 0.75 77 1.39
¥ RRA 9 0.67 26 0.47
6 f 4 0.30 31 0.56
¥ e 7 0.52 15 0.27
ER o 1 0.07 6 0.11
ot 416 31.12 1072 19.21
i AR s 13,365.63 55,242.97
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BRI SR PRI FRIRE 2 AT RIRE 2 LHOLE > 4 8] 5
2312281 & A R RM BRI L F o w2 O A A ) 4
AF R 142 198 (£3-6) A H IR FEZF HFLES L2 &
H G M PE (AR S DL G2 - LR HRER AGE

F R AR s B2 2 T (Er

W 3-3 2006 & 10 ®* 3 2007 # 10 % » p o PRipidda i % ~ 4 W R - ok

B EBLE S e ARt 2 0N Ry R

30 — 8
£ ol
IIIL[[%LOI 47
Bro —— gt
—D—L[[%@E‘ﬂk 16
20 4
= = 45
8 L —
st A B 4B
A i
&2 7 M 3
= ]
N ] / 13
10 ¢ i : 5
3 |
42
)
5+ T~ //)
41
O] —u’/’{
N
0 0
105] 115] 12%] 1F] 2F] 3F] 4F] 5F] 6F] 75 8F] 9% 10%]
E 7y
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PERAPSHBED LBk s 110 2 12 7 (0O1=0.65)f 5 2 ©
i H ek BRAPERNERAPN P REEFEEINA SR TR EZ &
I PITNRR I 0 2 F B L LA RS B U R ot

BlFE AR TREFATL TR R ol R S A AR % (Hwang
2003) 2 2006 £ FeF & AP FnF B EEE T & 0 A AT LR Y ARG
G R EREEELAHFC (4% 2006) 7 BPR S DR EHB

TR P2 ERTETFL BTSSR A TAREE B o

- REREGAR
2006 & F R FenfiF Ea A A R Ao 0 FRII0 P 2 & 10 E
508 B9 110 o120 5 A u kg % % B 9139.5%F 30.8% (n=2,772
3o £ 37) A5 10 (152%)~10 7 (109%)°2 % £ & & chigi b
A SHE R RA ST AT (Q3%) 03 T AR ARG ke
Higmsdd o 15.5%—&% Bl R P A SRS 918 rEd
¢ L7%R]F R Bkr ] F 0 B W 84.5%R| B b feef & S R R TR
PR RS EEE AR TR S AR T FE TR
Ao it dp ) s amkih o
RAEAEEEEE ER YA SE OB E A 110 (455 80.9%
83.2%) B 5 127 (A W5 124%~123%)~10 % (A 8] % 5.4%~3.1%) ~
19 (Aui 1.4% 1.6% > % 3-7) e 4% F e 53z £ E0 0 11 7
(A5 31.9%42.9%) % 127 (A %5 342%33.7%) #eg » # = 5 1
(A A 1% 152%)~ 10 7 (10.9% ~ 12.2%) ~ 1 7 (1.5% ~ 2.3%) » %
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TLRFEF S BLEEHEL LT 2 BVFAY

LFhe byl

% 3-7 2006 # T Rl ey Rk EenE S HKEZ LR

BT SEEfpHELS+ o

228 L ERs
pag P OREERE O REE
W (9 k(g
10 * 0 23 7 316 63 339 122
11 7” 39 308 184 747 248 1094 39.5
12 7 7 46 27 801 195 854  30.8
S 0 6 3 417 64 423 152
xE 2 0 0 0 63 8 63 23
Bt 46 383 221 2343 579 2772
2007 # 10 % 22 9 pEp R » APt R R 0 I FRE D AR

Fo 539 #% 7 K[1¥ > 12 Garves’i3 I

1.66 (SD=1.17 > n=536) » &+ X

%m,gg%%—%ﬁ% 30% > 3

ﬁ&%?ﬂ%

;}E’IEJ"L%%@:’I&”

5”*%—*‘1&» 17.4% » i3 mEHR 187

- g_ga;acﬁﬁl; 30% > FRALFHF 4% &
%A B LA R B Ik 8.6% (F 3-4)

= 30 f5 AR ECB A hF R R R BE > T35 3538 (SD=40.03 >
n=536)°204%:5 R+ AFREPED > 21 3%ERI|H 1-93FFF - H =%

10.6%@. %3] 10-19 3g % 7 > 18.4%@L. % 7] 20-49 3 % 7 > 17.8%E %3] 50-99

FE%F 0 11.5%ERF|>100 35 % F o

2007 #2006 # 2 A g5 gL EREE ﬁw'} er1 Garves’ 1%

I #ﬁﬁxO fo 1 S A Bl 0 @ ;}F]g: 2-4 et IR E > Garves’ i3 i

;fp #
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