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ABSTRACT  Alpine grassland birds distribute in mid- and high-elevation mountain
areas in Taiwan. Due to shrinking area of alpine grasslands, these birds are under duel
threats of global warming and habitat loss. We investigated the population density,
altitudinal distribution and habitat preference of six alpine grassland bird species and
explored their future population trends. We established 60 stations in the alpine
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grasslands of Yushan National Park and estimated the population density of Tarsiger

johnstoniae, Bradypterus

alishanensis, Carpodacus formosanus,

Paradoxornis

verreauxi morrisonianus, Troglodytes troglodytes taivanus, and Cettia acanthizoides
concolor in the breeding and non-breeding seasons of 2012 by point counts. Results
showed that upper limit of altitudinal distribution of B. alishanensis, C. a. concolor, T.
johnstoniae, and P. v. morrisonianus in the 2012 breeding season was greater than
previous investigations conducted in the same region. Population density of these six
bird species in the breeding season was greater than that in the non-breeding season,
indicating that part of these birds migrated to lower areas for wintering. The population
density of T. t. taivanus, and T. johnstoniae was significantly and positively correlated
with altitude, indicating that these two species prefer higher elevations for breeding and
are under greater impact of climatic warming. Population density of C. a. concolor and P.
v. morrisonianus was significantly and positively correlated with height of understory
layer of vegetation, and population density of C. a. concolor and C. formosanus was
significantly and positively correlated with coverage of woody plants. These results
indicate that these bird species prefer habitats with dense shrub and more trees. If alpine
grasslands are greatly converted into woodlands, habitat loss shall not greatly endanger

these four alpine grassland species.

Keywords: Alpine grassland, elevational distribution, elevational migration, global
warming, habitat selection, vegetation succession
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2d » R?=0.034, p = 0.157) ; Edith i@ e =
7 RN R AARARR % 3d°R® = 0.024, p
= 0.242) ; BURAME Y Z S > B IE
FHRERE {4 (B 4d > R°=0.183, p<0.01) -
BN EHEEN RS EEESNIFE
FEZE(E 2e, paired t-test, p < 0.001) - EE=
B o 4t 30 {EFEEILA EERSAVACE: - BEARLL-
TR R R ) G RHE R R 4R FI9fmacss - iaEf
BT BN 0.32-2.60 & o FHEAVEIECHE
L Fatdke=(2,783 m) » S HBHEACER LN E
Ll F g L Y R LA AR 8 (3,852 m) (T3
EUEEIESN) o IEEFERNS - 3L 45 [ERE A
BERRVACE:  REF RS SN HH 0.25-1.49 & -
BARATEIRAC A7 T10 15(2,503 m) > £
TGIREC SR T BN (3,720 m) (FEH Al G &
AN) o BEHB N EIE TR0 AR I B >
P BB IEARRARA(A(8 2e - R?=0.499, p <
0.001) ; BlHr#:fE 5= (& 3e> R®=0.043,

p = 0.110) B KA Y7 2% (i 4e-R*=0.007,

p = 0.519) R E 1 HRAR %

BB PN T TR I R R P B
JEBFEZE (B 2f, paired t-test, p < 0.001) - B
FHF - 4t 14 (EEE IR OIS o R
I R AE 1.00-2.99 & o R RAEHAC SR
L FAEESE s 5 R LLFTTAR(2,604 m) > s
W IRAC SR AL A HEE LG 2 L PEIERT Y &
LLIEFIT#R(3,422 m) o JEEFEZRES - (£ PL ISR
T11 BEE SPEEENIAC 8% - REE RS A
9.55 &} 14.01 £ o FfKATEHRACSRAL T B
RS (2,530 m) > B SEIRACSR AL F LLIAT
(3,052 m) - S PIERHE N BB TR AR
B > ] B SR A IEAHRARA (4 (B 2f > R? =
0.119, p < 0.01) ; vl /@ P i~ M 28
EHIEHRR % (B 3f - R = 0.676, p <
0.001) : EAARAKE Y7 2% > [ RIS REE 09
Rk (B 4f > R®=0.023, p = 0.247) -
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TEERHEH A IR SR EMR(1977) 8 T SRk
(1993)Fr 2 4551 » HhDIZE et
A - ZIEA97T7) T HiE R =S R &
st T SRER(1993)EPRET R LIS A BRI
TR BN RS - BRI ZE AT
1Y R LI 22 A B A B L&A S ISR A B
=R o BEMATTHRIE AR E AR E  (HEE
B s O (> 3,000 m)E ST B
FEIVESARA IR » AIHZE R A BB pE 4R E
RN S (1977) 80 T 524k (1993) - 4558 %
B SEN S EA RS 2 EIE - &R
N BEERRIE - RIE - ZEEMS - =1
WETE 2012 FEAYEHR AT B IR B s A EEME(1977)
B T RER(L993)HYHRE - GIERE KBRS
PR EIRAEEME (1977 P B L
F (3,950 m) » (R AH T ATal & B0 B
1 ERRZ A & B MG (1977) 5T 5% &
(1993) -

EZFEIZR B & B A SN
TRy B RS T FESEZ 78 2 U,
& (Levey 1988, Boyle 2008, 2010, Clay 2012) -
AT T w2 5 Heg sl
RIFREBNEEFNIGERZE S EHE SRk
BIAZ > BUniE hE BT RE A RETEISHY
B4 - B HEQOL) P EH UM A 7515
i R R KB TE R MRS ~ BERR SOR IS
HEIEFEIFEIEER 2 A BB EHE
b RRRR R B R R B b T 2R
Fo

e fE B0 A BANER B
% jfil A 2B (MR ~ BAR)E
IFEIE I i T S RV AC kI 2 (h 5 R
B &2 G BB ERE) - AR tIEE
2,500-3,630 m Hy = AHAGHIIE - BUR I T S Ll
HIR SEIRA R A BN R EE T -

EEEAIE R RN (£ IREEL
B 0 o] R E SRR N AR R T
LE o ME—MRAT Sk AR AR b AR A A K g LU
TH > RARW B UR SHIR AL (3,632 m) -
a2 a8 2 IR B = R INRAC 8% - AN 9T



Fr S-S Z B8 R B EH 1 LR
Fy 3,581 m > SR EME(1977)FTECERAY 3,200 m
BT 54K(1993) FTacsfiy 3,140 m > BREE
HRVE T %o gE A B KR 1%
HYBES - BN E RSO
DIR AR EE By Sk (bt 1986 ~ B/
2012c) - #EHATEEEHK 3,600 m DL Fihl&E A2
G RR BB LU TR - A 2S5
EETE - E BRI RN AR R S
ENIEEIESE . H RS SR EEP S
KRS - FIRESETNS - B SRR ENRE
P SR (R ESES » HAE/EH 500 m &
HIEEH L 7 = S B R R4 8 (B
2012¢) » BURATELT I FEIE RN R L E RS ]
RE & 5 8 2 R KR > RO B R F TE R
HERX - ZEEHE N E NGRS
W~ G ~ ROARATEY) 7 & i
HETERR A - o] RSB E N BT R
L AR E A - SNSRI EOS
BREEENRL > o] DUBEER EIE# = RARE
WY EEEITER -

BN BEIERIE S A AT A L8 (5
1=y 3,632 m) » SSAME A HIE ST E L Fl
e BRI B S0 R L LA R % (3,732 m) e
PRELFELE - B ELSRIVEI AR LIRED
SN EME (977 FTEC kY 3,600 m KT SEER
(1993)FraC##1Y 3,580 m» BURZELLIE AT T %6+
] RE AT _ RS ES - ZRUIE N ETE
TR R SRR SN FETES I ETE
T E B S AT AR R E 2
REER RS RSB TR BUrEL
BEUREH o (RS BB S (FE LB
LIEFERI R AU E B E A
B Bt E S EE  RRAEYEES
e 2 B (EAERE - ERENEIEEEN
VRS ZRUEREEF R K < ZRILE R
SR  REERSAMIOESE WA
H1-2 m BYER TR TR ER B (DR 1986 ~ 2
/NS 2012¢) o BEAR 0 DR AT #E (CEE
=% 20-50 cm) By EAY UERER - FHihEE—

B AR O DU I 10

Tl R SRR

KK ~ Fe/NegLL—E E LIS = raf &R
Y25 SR I RIS Y B M BE 25 (i it
W = S B R LA T8 o PSSR S Rl
T S AP e = R = Y R SR TR
HY SRR 2 R » ATRE R & m A T
BHER  AIFRUEEHEAASR -

EE MR EEFELEHEIREL
B By S I BIRAC SR AT T S A Y MY R L
Tl TR AT HY RS B4 (3,945 m) - BAZENE
(1977)FTEC 8%y 3,600 m Kz T 5E&R(1993)Frad
FEEY 3,640 m A EIR - BURSEEMEGIE
AT AT RER B IAT E R RS, - 2R
PREGI BRI AR B % B S IR
TIFHVIEEE R INIRBIAERNG i Re B AR
PR 52 - (H 2 FEIEZRI ORI 3,600
m DA_EAYHIE ATy AT H VBRSPS (ERS - R
SRR ARG ER (B B I & B BB IR
W B ST K - SRET PR IR IR 2 BN
2 [ 2 IREEE EAERA - 78tk 3,300-3,600 m £y
IGREF R = & B - MR T - SREAR
SRR B P S M 2 E A
FHRE - BRI TS 2 RS HR - 5
PURFTHE# (R 20-50 cm) By R/
HRAR - FIE—AOKE LR ~ R Ll—
P R L = R AR A 2 B A E T SR bk
SRR T A S - FTRE R Ry PR
WRES T ZA N EDES) R R R
H > BEIF BRI T EE R E A R ERE (D3
1986 » ZIEJ7 1990 - ZI/Ng0%E 2012¢) »
A% g v 1T A B R AT BE A A PR B MRS B
BFIESE - RMGEFREERK - KRAEYES
J& B SRR RS R 1 f R AE R R % - T HL2E %
PROGTE IR S N & SR T EL AV M B B g HH 3R
(Ding et al. 1997, 2008, jZi#&E. 2006) » BERE
WEFEANR AR B S EEZ N 2R
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PR > MORFI - BEIESE > T 5

R > FOEHAEE 3,400-3,600 m DL_EHHIIE -
] BV EEES > B EERE N IFEIH S
HR oy EAE TRE AN R 5 - BB R DUE
VT RER > WHEUANERERHRYIZR
(baferf 1986 > B/N4N%E 2012c - HEZE
2012) - JEBFEFR B S T e A 2
HEVIHAR - EEREREEEAAME
Yy T 2 [ 23R B AR - B TRE A R
EERENR R ER ZERNE AR
ANHf R > i 2R EYRRE - T
FACE BB @V NI 2012¢) » RNEEAATEY)
EEEMENVER - BES 28R -
RSB/l = LU RS R T B
= T HESFS I BIE R R YRR 2 S B
EIRBE AR BURERRS (R St
A7 MBIH - S 2R LA A A
HilE ST RE RS - 5
FAEBSEFRIR A= H s - IR
FIHTIG IR R R BORED o B (ERE A
RATRE GBI - BERR BT
A IR B P LI e g - v P RO AR Y7
EE AR AR - BERE LB O TRAR
B~ AR - B BiTE A R ERHY
FiPE I 2 A R (B0 %E 2012¢) - ATREIA
BEH TR T B E R R -
PSSR IETIHE 14 ERENA R
#E] > ORI B N R I R T R
LR KAV - NEIEFSRE T LI
A= R AL #R4Y Ky 3,100 m > HHLERY
HEELLGH: 2 R LLPa R R TAR(3,422 m)
A - EIEME(1977)ATECERAY 3,200 m &K
o3Af _EIRFHEL - SRR AT Tt AT R
RO RIS - LI REE RENME J ERE
RER EFREALH  HEAEARSH
I R e HY P AT I PRI R R e e
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HrpUnE) NS/ TSR TP R (B
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FIREREZ 40 AR EEEATE S 2 455
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