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Abstract

Keywords: Bird, Bird banding, Avian haemosporidian parasites

1. Introduction

The mountainous topology of the Taroko National Park provides various habitats
for birds. The farmland fallow in winter provides important wintering habitats for
migratory birds. Bird banding has been proved an effective way to record new species
in the Park. In this study, by using mist-netting, we conducted extensive bird banding.
The aim of this study are to collect species composition data in different seasons, and
to collect blood samples from migratory birds for avian haemosporidian parasite

analyses.

2. Materials and methods

We conducted bird banding at low, middle and high elevation sites at least once
per season. We target at small-sized passerines. All birds were banded and measured
when caught, after collecting some blood sample, the birds were released immediately.
Using the blood samples from the Black-faced Bunting (Emberiza spodocephela), we
extracted DNA and then conducted nested polymerase chain reaction to examine the
existence of avian haemosporidian parasites. We then sequenced the parasites’
mitochondrial DNA to dicide the lineage of parasites and their specificity to different

subspecies of Black-faced Bunting, as well as to different host species.

3. Main findings

Xl



In total, we have banded 1,042 birds from 45 species this year, four species of
them were new records in the Taroko National Park. In mid-elevation areas, we
recovered some birds in different localities, indicating that they can frequently move
among fallow farmland in mid-elevation area. Compared thewith low-elevation site,
in high-elevation site, the birds seem to use a wider activity range with fewer species
were recaptured, lower recover rate in several common species and more long-interval
recaptures.

Blood parasite analysis revealed no difference in the prevalence of avian
haemosporidian parasites in three subspecies of Black-faced Bunting. There is no

parasite lineage share between the Black-faced Bunting and Timalidae babblers.

4. Suggestions

(1) Conduct long-term bird banding

Bird banding is an effective method to find cryptic bird species, with more birds
banding practices, more new species will be found in the future. In addition, while
holding birds in hands, we can collect body measurements data and biological
materials (feather, blood, feces etc.) for other researches. The recapture of banded

birds allow us to estimate the migration and survival rate of birds.

(2) International cooperation to study the migration of small passerines.

Few international bird banding cooperation was conducted in East Asia. By
connecting bird banding sites along their potential migration routes, we can collect
data such as their presence data, sex ration and body mass change. These information
will contribute our understanding to the migration ecology of migratory birds of

Taroko National Park.
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5 2011/7/11 2011/7/12 4 11 2
6 2011/9/7 2011/9/8 2 3 1
7 201227 201229 8 2 4
8 2012/5/14 2012/5/16 5 21 5
9 2012/7/22 2012/7/24 3 7 0
10 2012/9/12 2012/9/14 4 8 4

WH BT L AR RO 5 o

(FHRKR: 27F)

18



¥
I
s
hi|
oy
e
*:ﬂ
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S E fitdn- £EF TR - R 25/60321 £378 £ 5 (4 2)0
PR AT - L L3 E 0 23 10480160 8 v210 85 0 R BHEE
FEBEBR Fa oo HY 2Rggd L R A Tl BB SN - R HE 121
G 1658 o124 > BPERpHeREIKS DEF 257 AT 2k
R AT 107 PRER P FREL o L HE R T 2011 # 4 F A B4 7R
Tof 4 Efach s ¥ 22010 & 4 Fenfi e B A R il -
EREHET 284844385 > HY 35 11462148 5 17462298 -
CRRE Rl SRR IR LI S URECR S Dl IS E S L T
T oL - BN A FawcE S 44.4% (95214) o EER T L 13.5%:
wofcd (31/229 0 ' 1=51.75,P<0.01) o F U BE L a2 » Fkhg Y o ¥
7oL B s (1082 )  HY 296387 WH®E %73 51.7%
PR AER - R Y FY G wolies o ¥ - AP S ) 8L § 294%hw e o
Bmikies Rehbo R BGERYOERRE > B P AL FEHEN Y B8
Fo T EP R CEE Y b BRI LS TR S > © e
REFVSHER®Y IR Rl o g 37.5% 0w e gt AR 2 e e
FEHRK (<B3%) »#{AMAFTES T > BLE FI AW PLEDFEERE > T
BAGEEPEF TR PL 2 FEDIR AT ot AL B R Rt

BRI T7TER e weenifinier 354 L85k 7 FRAEE vy ME 3

ey

oW

__.\

S R kR e (204) SF R AN

Tt se SR EREY > I HBET T -
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404 R B LR v R

B3 hfE Faep W By g wTp I v B

Rt SISURAE NS 1

1 2% 201111231 a3 2012/1/7 &
2 Bt 2012114 kg 2012/1110 T
3 2% 20121714 a3 2012/2/6 &
4 2% 2012/1/15 R 2012/4/13 7w
H s g R > AL S T
S A% 2009/12/5 o 2011/12/31;2012/1/14 it 52
6 vz g 2010077 £iEH 2012/10/28 s 2
7 BaEgE 2012/5/5 5 2012/10/26 3

(FH *m: A )

i

CBAREERFE AL

L EBEERSFANI246~810 "7 i {78 - KB 1848~ 293

re

2378 E (R2) M HROEAUNTESL BT S fA - kA
PEAP LGRS Fra- - AL FE 0406081 SERIRG I
¥- AR EAEA Y > A R R L o Hihent iFE 210 ¢ T
PafE- & o paland 2 ) TR AR R F EA 6 BTG ik
PR PR IT R R gt 0 8 A2 L S I B AR

Foode b f R E e x o TR A R e
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EE e

FEd e K 2009 B S S oA AL EREFEE 1S BRiTE

- R 224806728 ~802 B EMp e HY 1A 95 5 G wjTiesk o &

¥z 131=x (£ 5)-

% 5. & F P 3 2009-2012 & & F A & o

Hrx Az P Biop Hoxh il ol vtk
1 2009/6/30 2009/7/2 3 4 0

2 2009/8/18 2009/8/18 7 26 0

3 2009/8/25 2009/8/27 11 54 9

4 2009/9/12 2009/9/12 2 2 2

5 2010/4/29 2010/5/2 12 90 11

6 2010/12/24 2010/12/25 5 18 1

7 2011/7/22 2011/7/24 14 173 6

8 2011/9/28 2011/9/30 8 45 2

9 2011/10/21 2011/10/23 8 35 2

10 2011/10/28 2011/10/29 4 8 2
11 2012214 2012216 6 25 8
12 2012/4/27 2012/4/29 10 64 11

13 2012/6/8 2012/6/10 14 50 19

14 2012/8/8 2012/8/10 12 93 22

15 2012/10/5 2012/10/7 13 115 36

WH BT L AR R § o

(FHLR: 2577)
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¥-8 GEoRFLANRF ;L ed

- BEERFLAREFS

2012 # it d > - RHE 124268 Lz g o H P22 g g
Bt 55 1978 Hofiaganfocdic@ A 20 £ 0T (£ 1) d 2%
R N H B LY S FUERPITLI R F L AL LDRPIE R
B190 £ A HY 2 BRI A REL A BFF L 274% AP Y o)
2009 EA A G E FOTICR IR L MR A RPIE B AL R L
R A LRI F IR BRI DI S A R A R 2 e Bl
27 SdkiplenE wEg L LR AT (o416 8 3T S Frzzg 280 R3g 1
E5girl 8¥8) 73 1 EFPEHBLF -

RHE AR AR NEFZRPe R FAARD I REAT O APEFE
2009-2012 & B 5 P2 W s n Rt A B THRP] o — X HRBIZ TG 447 &~ 720
A (FEAFFHAEER) B9 1318 S 181 HEATHBEF o 720 &
HAY G 580 T ol AL b GRERRYDTRPUEY L
(E.s.sordida) ch#ic® & 5 » % 5 278 &= ~ 4y & & f& (E. s. spodocephala) 174
&=tz ~p AL f (E s personata) snicg & » £ 5 128 &=t o 2 2ipag i fd

Fen R E2 AFFFLRER X > 2043 243%F 289%2 B (% 6)-

22



% 6. 2% 3§ (E.spodocephala) & Lffche ¥4 A B 7F

I a5 3R S B3k B 75 (%)
ip © & 48 (E.s. spodocephala) 174 43 24.7
p ~ %4 (E.s. personata) 128 37 28.9
#¢ 46 (E.s.sordida) 278 67 24.1
3 i 140 34 24.3
& 720 138 25.1

(FH kR : 27 )

S gEeRFLAAG KL

H-X B LR etk #5215 DNA A 71405058 > 4e'f PCR A9 B3 > @2 T
Boo M2 RFUEWRPCEE IR £ 28 118 & 2okaf - 161 § kA A 7))
F#o0F PR AE TR 41bp chcyt-b AT o HUBE R AR #gow ) 22 /b AL F1H A
(HO1-H22 )~ #2 GenBank FAL B - $tenid & > F M A& S8R + h2 G 3 k@ o
FRETRPDERA LRV ATLL RAZ Z Fas
IR L A B R R A FIE A Bcde R 70T o W B ehE A AsEAY R R
BpehE 2 A7 %R L4k~ % 4 A0 F1E 4] (haplotype) ##tE 5

T2 %A R R Rihe nF AL
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%7 2%iEe RFEFL AR L HAREATFIE K

T B AT A N S 7 F1H 4]
JE R & (Plasmodium spp. ) 134 15

& ;% %3528 (Haemoproteus spp.) 21 4

iw & & (Leucocytozoon spp.) 6 3

£+ 161 22

(FA ki - A7)

1% cyt-b e1441 bp R FIF £ > M B X F w42 (maximum likelihood ) #2#

W2 R F A ARl Gl (B 4) #REAFEAART UL A B
%k (lineage) s R ¥ A frie RAE A *- L Lo a BRAPMT LA A
Bod ko2 553 - ARenAFEA] > bldow 2 837840 HOS 2 F1H A4
$idh > ERMP AL REAEA80.9% (1721); FRAL & AP 1 HO3
NG 93 LR LAY 5 56 L0 (602%); ERAL & B P 2 HOT
Wb i 41l TR LHERY F 21 EH 0] (51.2%) i AR FIE 44+

Bt (6 %) X L EDEAAFER (£8)-

e RFAAAFE LI P ALIRPHLY b - BT3P FTF
BB RFAARATE AL LRI GHY P PR ELNE - TR
s F Ay 2k FIH B3R AUN AR R R M en R FIE 3] o e - anb] b SUR Ry HOT
e HO4 = A FIH 3] - HO7 %9 LR 4 B m S d 23.3% (14/60) > p
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>

I =

MG R Rl 2 MR (034) ((1=9.32,P<0.01) 0 £ B ady L ER 4B

o

R chd IR (8.3%,3/36) fe g st b chBgF £ B (Y=3.47,P>0.05)7 to P
MLty CHER S RAEF LB (N1=296,P>0.05) @ HO4 fFE 7 fE
LTREABHONRI TG 17% BFE AP Aol tH AR 4 B

éﬁﬂﬁ&%fﬁwﬂﬁ119&P<00Lﬁ44%P<00$°

— E R &A (N=93)

o HO7 &R &B (N=41)
100 | |HO4
79 1H22
82 |HO5
LHog

BRERE (N=21)

i H14
TI-H15

—H17
100 H13 i & (N=6)
S ||-|20 }

0.02

W4 T%e pFE2AHLATFEHAAEAM %4 (Maximum likelihood tree,

Model: TN93+G, 500 bootstraps ) °

(FH KR 27 F)
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2B RFLALAFEYLI R LT BRI RRIE Sk

i i
BRI EA L ATE KoL EP LB D ALE A A3
ERA A HO1 2 >
HO8 1 .
HI0 1 .
HO06 6 8 7 4 25
H19 { .
HI1 ) 5
HO2 1 .
HO3 11 22 11 12 56
H12 2 5
H18 1 1 5
R R4 B H16 { .
H21 1 .
HO7 3 14 4 21
HO04 6 1 8 7 17
H22 1 1
RANIE ST HO5 4 4 4 5 17
HO09 1 1
H14 | .
HI5 ) 5
EIRAD- ) H17 1 { 5
H13 1 .
H20 | 1 { 3
5 36 60 34 31 161

(FH KR 2%
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¥z & "'%,%—:—‘J%-ﬂ-/%%"ﬂm/ 31;1”(/2

B2011 EcF g ¢ o ARl 1048 £ 908 &5 AL M R F 2

OREFF KHAY R EEFIT2 BHE A 2 F 2 AP (FTH 2011)e A

SEAATL ARG L L REL AP RE RS e L T 2
ARLBAFFARR R T S LF G R RAR S Y o

33 B E A A (FLBMOREFER L 403bp) ¢ 0 - HEF D56 BA
FEY > HY AR ERFE ISR TR - F 222G APk g
FEA BT 2% I AT REALRFLAF PR GZL M @
WA REABRAT D FIAPR S o BRS FHMPRF LG RFELA

d B S TR GRS 2% IrE AL RF L B OERM G2 BT
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R &

iR 2 &

i 7 &%

WS 2%Ef-10fE 50N RFLAMAMN AR A 2P 2 2%
WehAFE I AL R 5 A F1E 3] -(Maximum likelihood tree, Model:

TN93+G+I, 500 bootstraps) o (FH &k : 4577 )
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W
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- ~ B iR

AR OTE T MR 0 RRR A U R R S A GRE o TR
PN - EAGE M REENTEL AT FOTRE IR AR D S ERF R R
SFY ARE ROk R B FAREFREGELELIRIER (28K
FTH2011)e £ ET 100 1 BB GEFAFIGRAE L TP 110 ¢ 4
BRI BT F D] E At BB Al BT R Boc Ao ot
BB AR PR E RS g

MARRRGE e & BOR F A SRS A R o e AR R e

BEREFERI DGR RGP RARMCERE 2 Gk 0 FROER

()

SRR RS S AR BERA A SR RS FIFRDR A I 18
Fhodk BEFFRECAHAE O BELER B G > S3FT U SR
EH

hO R EDLR S REERIRTY O BT SRS T
fra®RBERFNEHEI R o FEFE PP R—w e (N2 L wie) hF
EEEBFALE 2L > H9 0 11T vices » BRERNI12/H5
PRt 8 ARG woties s G BRF I3 w0 F 48 5 (36.6%)
s e B 4 AIET X FRLE B4 (F) U it A BRE R
Ak AR R IR AR AT iR 1T K 0 W 14.3% (3/21) v e BB G
PR A HFRIEFRE 4 (7)) Bt o« G FTHAD B ARE & 58D
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FEERT RS R IRBFHE 2 REERIE S AN T
AR AR BRS04 7 (BB 25 L)
S e F bR 0 T 48.1% (1327) B AURLE 0 0 20.7% (24/116)
EAE G wocied s R B RS G L5 bldcdzs (10/112) P4k
(7/82)~733% B (8/77)~ & # +%a8 (10/57)~ % g = (9/50)~ £ ¥ 5 & (5/31)
BomE G 70%3 17.5% 5B REF wjcied o A & F R v o (£ B0 25
L) P EMLEERI BN Lengif » & R F g ke it
VAT BT Bf AE B BB K DEHERT R L RE ST R

ERE S AR o

S BEERFLADER

B ERRAFAFFRP > 2R EAEI RS DS 0 S ERBGRAE
FHEREARDEFFE274% o B BHAEEE G 19/ (B ] 40X
2mw,#waéﬁiiééﬁ@ﬁéaééﬁoﬁamﬁﬁg%mﬂ’ﬂW@
24 B P OB E o el E RO 2% F A £ ER IS X fzgr e
e AR EP S X 27T Bagf s Rl A W - ERERBM
Fle > Tl il ¥ TRPOMPEH > L3 GRAIR|OLTFLY -

2 AR AT e d BT e R AR R el
Ao Rhd & o Fla gk e 7 5 it (LaPointe etal. 2010) - 247 3
SERZBLABIRPI REFLAFFIRG LR 0 AR AGPF Y
P AL EERDOHREREZRY BRI P L EOE 45480 2 P LA R 4

2RFAAFTHFALR CRPIRFIT NG P ARAS R 2 RREAEE G M
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R I

s

(Valkitnas and Iezhova 2001 )o A7 3 ¢ & T2 %R L oo 2 F 4 Sag s

FAERLA BEIRAE] ERMARFE N> L F A G FIE

—««»

SRBNRALGHIGRBE X FL 2 B AT EE 2 LB F R RFE S
ALY L o BAFUNCI R T AF AR AT I HEFLE 47
7 e 57 fs ¥ i F Ao Zoae 4 (Szollssi et al. 2011 ) o Szymanski and
Lovette (2005) 57 3 3 St it F 2 JehF i —p RN - 12 5> 2 B 55X
FR- AL REL AR %Y ;A Bensch & 4 (2000) R 5 # ke R
PR EBEERF GBI RFAAFI AR RRE T AW G A
FRGLEBF L RFLALBLEY | TP HERAT R A PRGLE
FHARGEF MR REGHIeE AL WM L E A A PIF R
Bensch % 4 (2000) chg%4p iy @ BA 5 AT RT £ hhF 2 ARAFHEA > e
EPpR A RFLAAY A BB S AYET MR B A RFAA

T AEd AL ATOE B RE 0 A AATDF AP F 34
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EHk-
BREF S AREARSES FHLDFR: 27 T2

AyEH = X BB R RS F

S8 BLAMEN A < SERG- e Ul SN O i

AFPFFHLZ2RFOFFP 2R ARFREDEHFLDPETE ek
oL RO TOR s e R S e T TRERFL A B
VT ARGRBERSBPMAT LR AHFHTH - 5 & i (79 > APEFER
RFFAEHEDER ST REETF L I AT DL BEd Boxa g R -

Rp b et ity 584 6 ¢ SaFEMEF  £802 > 68t
WAV E TR N2 BT RO RELE GBS E T E KB4 I R
BEFOFATY S O RR o BFTRESFOFAERRE A AP EFH
FA BN hh SRR (T 50 B B ARt B o TR R B A
A BEFELF LA HRRIE  FRFLEE LT v T B E
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EIR -
ERS PSR RS SRS S
APHBH S ERRRS B P e

S84 = 3 A - S il Dl RN Al f

LR R A T P uE 2 g 5 BB ORR EYHFRIFERT T
MIEEFAY F R EBERBEREHE L F ¥ B F 3 o bilde g i {7 (HEuring
Ao R RS RN E RS R 1T pow e R R4 1000 L 5 4
shifTiedl o SR BB BREfoERSE] cREATEL AT P
ALy % bR E T 5237 Aok g aniica v, A5 R+ i 7]
LT > P A R R S i o

SHEBRrRFEDG AEATRHRBPFLEN R BALTF R FRUE

% TG A& o) @ 5 e 4 c9Hong-dofrHeuksan-do & 3+ ¥z sp o 2 3% 78
A EEE S ER LA (Nametal 2011 ) o 822830 B 5 w2 3] §
h2 g B X G RFRC ¥ S E & f Hong-do# 2z cnERS G » Ao (5B % ¥
HiFE L FEFFERF F o AREFREFH L EA | &0 i 5 il
B 8L (stopover site) ek * el 1 i & % = g R TR 0 Bg Bt

Bt - 24 FRFO TP KRRt BB P T -
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AP S FAH  F kR BT o T 020110 2 LM REEHART ¥
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% % © 2010 » Lk 2 (Stachyris ruficeps) v g ey B P - Mo L E &
A ﬁ»#;}g?bk:;ﬁ B ALY o T o

MUz 02009 2 LR RAF L2 FRFALEHE R ARGIZ FRERZ
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