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ABSTRACT  Acorns are a highly nutritious food resource for many wildlife species.
The acorn production results in fluctuation of seasonal food availability, and then affects
the relative abundance and distribution of wildlife populations. The study objective was
to clarify the relationship between the temporally relative abundance of large mammals
and the acorn production of ring-cupped oaks (Cyclobalanopsis glauca) in Dafen of
Yushan National park, a critical habitat for the endangered Formosan black bear (Ursus
thibetanus formosanus). From October 2006 to January 2009, we used infrared camera
traps to monitor the relative abundance of five large mammals, including black bears
and four ungulate species. The result indicated that the relative abundances of Formosan
black bears in acorn seasons (October-next January) were extensively greater than those
in non-acorn seasons (Febuary-September) for all studied years. The relative abundance
of bears was related to the amount of acorn production, with the highest record in 2008.
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The relative abundance of sambar deer (Rusa unicolor) and wild boar (Sus scrofa) also
showed the similar seasonal patterns like bears. However, the seasonal variation of
relative abundance of Formosan Reeve’s muntjacs (Muntiacus reevesi micrurus)
differed by years, and no significant difference was found in serows (Capricornis
swinhoei). The result indicated that the acorn of ring-cupped oaks in Dafen presented a
critical seasonal food resource for most of the large mammals. The effects of acorns on
the abundance of the animals may vary by species through their specific ecological
requirement, inter-specific interaction, along with the large-scale distribution and

abundance of other food resources.
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B R 2 [ Y — e M R AR A SRR B R
107 km? > I EUEHT ER G B E B
AEPAINEIS (Hwang et al. 2010) » AL » Ff
oy e SR B MRS B 22 OK 0 Y SR AR T Eh
B A 2L m] RE 2K B E LB 52 2 B LU/ B A 3

E o BN RE AR E AR B AT S MRS
R ER G FREERS | KBRS
BRI (335755 20100) @ FLIREURA 7 H
[ 377> R L 2 2 [ R R 2 3 e Y SR AR R B
Z SRR RIS M
SERIENYIR R ET R BB G 2 EIN
En LY BRI (RES E R K 1h)%
2 MAENE RS B ECN EER AR SR
B MBE UEHRAENEYER AR
Bher2E 50 km S A DL - AVERRE > i HE
FHVEBIHIE  ERIEREE WA KHLAIRE
giiE—aYEREFTIHERE  E2EH
JEESEPERVEERR - RS 10 km Z(Garshelis
2009) - Rt - 2R AR RSB R 77 & Y SR
AE(ERS AT S TE E PR BB EE - FRERBD
B X ot @ R EE R A 2 N2 5



A EHRABHSE BP0 SRR E B BRI &
FHIRETR BRI E  BOGREFEER T
EHBRYIEREEE  BoaIMR ARETE
EENA g E Rl > A& W] DLRE i AR
BEER S G I R ARV GRS - o m] DARE £t
HEURGEE S RAVE RO TEE H 20
AN > DU FH RS S5t i B M R
BHYELE -

PRAEEF IR BIHY R o HRE FE B % B4
& BPTEIRHIBEEIR LA B UIMHER - 2R

BHERIRAE » H AR RS g R AR - S m e =R
B EE EYIN AR - GIERAE RS
BEEY > ERUEZAEME  FEFRLE
AR R T BRARANDFE R ER
BEF & (Hwang et al. 2002) - F il Ao
EHYESYE H S A (EEFHE 2000Db) -
0 B R AR R B R T RE R 4 (BF B 7%
2007) » B2 B R B R AR I
EAVEERLEEEZ(Hwang et al. 2007) - fZ
2 BT YIFEE S eV R @ o3 A Al
FEREEH ARG - T i RS RERE
I3Af o BUBAENIEF MR B R i S
L NMEMET - BRI E R EER
e o IS 2008 4 4 H ECERT] 4 seHEE
I &) B LIBEFE(Prunus camjpanulata) 1y 5
BN BB EREZIEEMIES 4 H
15 FAUYABARLC SRR — o BRUIFEAE

MHEPtiE 9 H & 10 HiY &ERF3E(Viburnum
luzonicum)F1 & E%E 5 (Malus doumeri)~ 5 & &
AEE ~ &8 KMl (Celtis formosana)fls A A
(Vaccinium randaiens) » Lz ith bt HEFEHE B HY
B -

REHA Y —REALREZNE
Y G IE | Y& RN A T s A
EIRF AR etk 2R TREE
[& 35814 7Y 2= 52 (Feldhamer 2002, Davis et al.
2006) - H{f9 & RS B ~ A A A 2 R
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FIFAIEC - DUC & BRR T &R 22 BB 1
DRI (SE 45 B IR B 1Y o0 AT A S B A s
R B 22 [ 14 19 €% {k (Mauritzen et al. 2001,
Edwards et al. 2009) - {41 - TKZRAYSEM FHE
GREENLE - MEEFRE - ERMETE
i BENI R A S E T ARR R &
(Garshelis and Pelton 1981, Vaughan 2002) - H

(2,100~2,300 m) » FkFRIE NEEH ~ REHK
M1 (1,000~1,500 m) » HEELRFIFHANRSE
7X(Izumiyama and Shiraishi 2004) -

HEUAEE > BEVAENE Ol ERN B F ISR ST
BEERNIFBHIMGE RS P EERES
10 1% : fERFAAY 2 (EFE7 > A LIGERE
RIFIFEEIRTE - ZEIMERY B BT A4S SR e
[FJHRF SR SR AR BIRAE SR (K5 2R 2 3.08 vs. R4S
2R 0.09 JEEIEY H*km, FREHS 2009)—% -

7 IR B A 7 B S L BRI BR AR Y
MM E (R AR ) > HEMFy
B BARREE B B R F R AR A - BRIE
T LS R - PRAE IR MEE TS AK ST i

[EAN » & IS TR SR - fAR B IBHERTR
{ERS Y 4> B S BIAE [ A B AR K 7 B )
&~ ¥ 5 (Hwang 2003, Hwang and Garshelis
2007) » 5t Al gE HLAEAR E EHECR &N E
WIHEAE R CL R EAFR) » HBREEE

“ . R
AT SIS AT
2 KRR RS RIBEE R s
RN BRI R RAEE
B ETPERBSSIE - (L TR R
P BRI R FEEAIRER - DL
R AR R BB R -
L GRS
G B 5 2 T R B AT T 1
LI RB AR » MRS R
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V) > BPFEEN I B DA R B - e aR4)E i
AR T AV YA E &SRR R
B MR AR RHE Y R (B BARY R A
PEIZEM Z HEMISAY - FEMEEE AR AR ZRET - iR
B o B A (SR 5240 1993) -

HEE 2 WO EF 5% (Sus scrofa) Bk & FHY £
B a3 5 (Wood and Roark 1980, Graves
1984) - G H NSV T HEE SN 2 AHE S
TR 80% » MEE A I B B B #T
90%(Vernon and Conley 1972) - iF32EATIR5
A A ER M AS SRR AT BRI AL o BT A HE
EP BRI R AR o ST E
FFETEIEEEEY) -

HEE YA R 2 & 2 B EUN B 55 1Y
JEEELE ~ FEE) ~ JEENST - B AR
#E(Singer et al. 1981, Massei et al. 1997) - BiM
e N E e &R AT A TR R
HIZREIMEELE - (EF B RS8N @ISR 8hFIfk 4
FHEE R EAIE - LR [F R E D E S @
LAY EEREE A L4 5y 6 km (Singer et al. 1981) -
HERA VR E R R G BB AT EE
ATRE MM E AR AA R (B ok & ~ 7B
1988) - H1E &8 Mk = B 55 B IERY HE D) 58
1 o ATV ERIARE » Ry FH 84S

PRI > AR AR T E R e
MRS SR E G I EE s B G a2 A S
(& 3) - MM ATRER NS © (1) BHHEENE
IR E 2 BV BERS » RO HEEE DS
B A BV S E RS B R
sy e VTEIRAIFI TR - (2) Hayrs

)RR BB G AR B R - (3)
EER I B TR 2 RS Eh AL BPAMIE
BB 5E R HREMVO R 2 E DR
o B = EENIEER TS E LB LES
LRI R A EMER RO B R (% QA
R A EAVE IR

2. GIEKE

ZKRE ~ LUFERI & I8EF (5= 3 BB e
BB DARARIES - JEREIEN R
AHEYITEAR ~ ERBAIBIEL T a (RS
1990, F3EiEs. 1991 0 ZEF55 « FRSELL 2008,
F2 XA~ 2005) - BN H Fil i fEKRE & R Y
48k - T RE ELER I BREE Y R B A
(microhistological analysis) » 454 (& A 50 15 7l 5
OB b R B E AR (R -
LA 2003) - ([HEISNE A FE A TE 38R 2 AR
Y B ENER - £ 2R LREEK A E
0+ 2 &Y » & %E B B R (Odocoileus
virginianus, McCullough 1985, Wentworth
1990) ~ 4T JZE (Cervus elaphus, Bugalho et al.
2005)FIH5{EFESE (Cervus Nippon, Weerasinghe
and Takatsuki 1999) - AH7 HIH 225K E & &
&It RE - 1F 2008 4F 11 HE—&HBH

20 H, B 3:40) - IEpGET S R ENIGIEE 2
HTHT - PEEATE R | 22:56 BAgA > 13 FraEA
AT 18 R[E— & /KA R S 4R
BIGEAERNER -

HFLER BN BN ERZ g HE
BYrERI B M S 2 ZREREA L - T
RIFHHS BB - BB ENE= - DU E
EIRAVESR 571 - 405 FERE(Carlock et al. 1993,
Feldhamer 2002) » 2 2 & (Odocoileus hemionus,
Schoen and Kirchhoff 1985, Garrott et al. 1987,
Thomas and Irby 1990) » f5{EJEE(Sakuragi et al.
2003, Igota et al. 2004) » 41 fFE(Luccarini et al.
2006) F1 %% & (Capreolus capreolus, Mysterud
1999, Ramanzin et al. 2007)% - /KEEHIAH T
&N T 45 SR 2 R I R4 TR 2R B A S 2
B NERBERBEINTRCE  REdHE
A AN FE R AT B A R 5 [ K RE FiT 2K B & Y 7
EERNINf e ey S hay ety Ag=gulll SEP S
S = IREERE -

3. WFE

& R B F TR B REENY) - LLFERK
B> FFNHEEEAHENSE - Ol HEX
it 3 0 ZRERENTEAH S B R B M 45 SR B
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B A 2 25 S L SE Y B 1 A L Y T
7% R s s B LLFER] E BB DR,
o~ R EERIAE S By 12 #Y S & & (concentrate
feeder, [HZEEE 1990, BEREFNZE 2004, llyas
and Khan 2003) ; {HJF{¥EsH38 K B BRI
M BERIER » IFEg N aE B RE
(BREEEE 1990) - —REHS AV N SZ 987 B
i B8 HE P 75 A8 B LR AR KAV B ) 2R Y
% i EOM BEES - BRI S LA S b
BryEY(Jarman 1974, Hofmann 1989) - [Xit
DRI = pE 24 (Pekins and Mautz 1987,
Kirkpatrick and Pekins 2002)k % » #£E 5z 7R
A REfR M LLFER M BEYIRE ER - B E
ARG a R E EE ARG SRR E

% -

BRSPSz B A - G ~ &
B~ N R THESE HA BB sy AR B R T
B2 % (Weaver and Pelton 1994, Cuesta et al.
2003, Rueda et al. 2008) - ([IFEF] A7 e
(Muntiacus muntjak) s L NI RERL ) 5
R~ & RRAFER SR S B E S S
H.(McCullough et al. 2000, Hemami et al. 2004,
Teng et al. 2004) - A3 75 AR g 22 -
EAREHER SR aRER D LL7ERY
HAth B AR L S P iR YA A S - fE T e
FIHAE A MM R R E RN R

2008 FAMIMER EA R ER MR =
R =Y (33575 %, 20099) - (HEZFHILFE
Ol {EANZ AR - FRATHEMR S T 5E B A1)
A B ERR A R - 2R 4 TR ERHE & K

FyF(Hwang et al. 2002) - 527 I X BA5 4
AMER S TRERARTRE - IR S
TEM B ER R E — w1 Ol
EQAEE RS - RHAZRERY 3-5 F(ME
FY 2009) - 0 b 5 R R Y 25 i
&> EE LR ARG R ILTEE It
EEAYFIH > fE s B LLTER S S R
MEGER T Z ) -
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55— J31H » (REHE N A RE R B A R

& 2 A AN [E] 28k - Kirkpatrick and Pekins
(2002) Bl E MEE R AE e I » A LB A= By Al
DA EN & IR REHTEY) - b 2w
JERERIVFROK - DURY B rIisHE - iR a)
EESE  BYimgER) - BRI
(Schoener 1981) » WY EENTE VA& AT
DAREEAE BAYZ HY - MR D e By -
4. BBEHLF

L E A, 4 FEORAUIRT AL BN NS 22 BP LSRR
B R A B N R SR A 2L
N - BN HAE R e85 s e R
SERERE R SORME BT BN & - SRR &R
(Capricornis sumatraensis) i & & F #% 3} FHE
Y th 3 ZE (Castanea seguinii) f1 & 3F R 14
(Quercus glandulifera) #J &£ & ( K ZE # &
2005) - HAE& ¥4 (Capricornis crispus)fEfk &=z
& H R %AV 52 #E(Quercus. mongolica) 4
B HEESEZE AT 10 om ZEHE > hgZ
fEfH T Ll B e B (Ochiai 1999) - _EHLEFFEA
EEIHTE(E RS 1991) Bt LL=Eay =+
BRI ARAFEYIIEIEE ~ A FIEATEY) - B
PE BT HEH ML B R B LU =E B i 2 EE MR AT AR
TANRAE ~ FPFEAIKRE - 55— J71H » NGB
AEHHBESRIRE B = BRI R N
SEMBECHEIY I R ERIRI BT - DRI
& EEYIZREIE B R YR AVIET -

BB LL=ERY Ol (B2 5 KA FLENY)
Hi /D o B — R AR IRt A e
JEBI R R SRR A R A
YA R (=65 s=AlSC 1987, AL 1990,
ZX{HIE 2005) - BUGHA B L=E PR AT HY
B0 3 3G 26 {7 85 B P B e g 2 PA PR (R Y ER
5 (HAWTSE B EH AT R AR S5
B o A A RE R AR B LR S E T -

&

HERERE ST RE K EAV BN IIREE Ry 2B

=)

B0 5 N [ SR BT LB
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FEREMNEZEHE Y — - AT R HIERT
SUEREIRY 4 FEMEE H (R © WW7ENaE/KE,
4t GBI, 50 B 1 iER
A E ARBIEFUEEY) > BIEEREE - HoprT
BB I B RIRE R EEY) 0 GEE
RERIHA ] R 2E | JEMERG R R R AR B > BERLL
W S RIS A B R 5 2 B - K3t
& fy 628 AL 7 15 % 8 AL B [& (high-density
benchmark) » 5% 75 445 SR bR T 2t
HESEERNEN  BEAUEEI 2SN e
FRE M PR = B HE RO K BER AR = B o R [E]
YirE s R e R R R R S A S AEE - 2
bR T EAE MM R AR 240 HALaYrE i
TSR - B EMERITT Ry DURYIRERS
Z X HAEHERZ R ER ALY T
HERATFIFRFRRE o AR S AR RE S LKA
HAHE Y D8RG N EAENYEER
VBN BRI BT T RS ERAVESE - hFE
e e £ TH B BRI R (R A M R RS By o0 AR
1B A FEE R - B RGENEHETE - DR
fiie H R BRI SR AR 22 8 -

B

A FERE N BENE B E L B 5 A E
B RIS B R S TR T BRI IBY > 52
TR EMEBNEEIR - FrA LY iR e+
ORTRIEES S R  FRARRHORERZE 5]
A REERBRIGFEEI > LU E
LEPR AT TR 58 2 B R R AR &
afl o WL EUEHT © B A MBS S A AR R
ZW5TE THY BN -

5 | FISZR

SRSEYN - 1993 - EIEEAAREEMIA I K AT Ry Z bt

7% o BT &SR E A B E AR S 0 89 H ©
SEE - 2005 - RILBIZF A EFEIEEGER

fE K BT H BRI ZE - N E R
Tl A EEHRE > 68 H -

=]

B 2 [ R i S BE SR- IR FLEN YR

EOESE - SALC - 1987 - EBRELF
(Capricornis crispus swinhoei)” A4=f82: |
ZHPERE (D) ATBR R ZE S 76 458
B4e55 011 5% > 38 H -
EOEE ~ AR ~ TRELE - BUEE - BIORA -
1991 - =& FE2([|==(Capricornis crispus
swinhoei) Z AEREFFFE(MY) — B E R &
B REENE S ZEE(L 2 0 - AT
FEZe e 80 fEAERENTFEES 008 55 -
KRIEHS ~ BHAE - Wias ~ T2E - RE¥%E - ¥
&NE - 2005 - EFCBETERVISE - EhPIERAE
=t 40:50-56 -
ESFS ~ FRSELL 0 2003 o & 8 /K EE (Cervus
unicolor swinhoei)#JEMEITFE © T EEE
ZEMBE - 12 H -
FRTEEFE @ 2009 » R ILEIZR A BEIR 7 it @ ME B 4
REPHARBIRA BN S S8 2 7% - B
FRERRHOR 2 E im0 115 H - .
BRE 7R - 2007 - &M BRAEEZ BYIRLS -
T FFRPHER A L5R S > 44 H -
F N A= - 2005 - i i Pk 28 5 15 7K E (Cervus
unicolor swinhoei) Ei (1] & (Muntiacus
reevesi micrurus) &Y S BE R
AL - BILFR R BH RE R 15w 5L > 60
Ho
fgi H ¥ o 1990 - E & £ E2 (] =F (Capricornis
crispus swinhoei) i K217 5y 2 FFSE © B 17
EBANEI A - fHLERSC 0 60 H -
PREZES - 1990 - H B EE S HE &8 1 LI7E#
St 2 B R AR T - (TR B %
B9 79 FAERRIATE 015 5% - 56 H -
=T~ M ~ (5B - 2010a - EKILEIZR
N B8 AR A R AR R IR 5
{hib7E(1/4) - NEED = EE R A E
EHEE 0 94 H -

$5F5 ~ MO SREE ~ IR - T
2009a - ELIEZR A EGERACRE RS
B AREZE(414) - NEGED S 2E T LE
ANEEHERE - 133 H -

EHES - MR ~ ESF 2008 - KILEZRA
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