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Abstract

Abstract

Key word: Breeding biology, GuanWu, Nestbox, Rufous-faced Warbler, Tit

We investigated the breeding activity of secondary cavity nesting passerines
using nestboxes on three Cryptomeria plantations, one trails and one natural forest at
GuanWu, 2009-2011. From the beginning of April to the end of July, we checked
nestboxes weekly and recorded the content of nestboxes and activities of birds.
Twenty Green-backed Tit (Parus monticolus) nests, two Coal Tit (P. ater) nests and
twenty Rufous-faced Warbler (Abroscopus albogularis) nests were recorded
throughout the 2011 breeding season. Comparisons of breeding data with previous
studies revealed that the timing of egg-laying of the Green-backed Tits and
Rufous-faced Warblers was related linearly to the warmth sum, an index of spring
warmth. Moreover, Green-backed Tits are more sensitive to spring warmth than

Rufous-faced Warblers.

We also analyzed a long-term weather data set, collected between 1987 and 2007
from Central Weather Bureau COE410 station at GuanWu. We found positive trends in
fall temperature (average of September—November) and winter temperature (average
of December—February) for the last 20 year. Moreover, asymmetric trends of daily
maximum and minimum temperature caused a decrease in diurnal temperature range
during four seasons. Those implied that both diurnal and seasonal variations in
temperature are decreasing at GuanWu. In addition, we also found the warmth sum
tended to decrease from 1990 to 2007, which was highly correlated to the decline of
maximum temperature in spring. We suggested that Green-backed Tits and

Rufous-faced Warblers might tend to breed later as the spring temperature decline.

From the bird banding data, we found site fidelity of Green-backed Tits. Adults
prefer to use the same habitat between different years or between successive breeding

attempts within one year. Moreover, we found two cases of fledgling dispersal and
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Abstract

local recruitment in Green-backed Tit. One male and one female fledging in 2010
were found nesting in the study area in 2011. The dispersal distance for male and
female fledgling is 505 and 1508 m. Our study provided more detail data about the

breeding biology of small passerines in Taiwan.

We provided two suggestions for further work. First, some interesting
information from our results and videos could be extracted, and transformed into
education materials to introduce the biodiversity of GuanWu area. Second, long-term

monitoring of nestbox was needed to clarify the phenology of birds.
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- ~ b g f(Paridae)

2011 & p 3% % 2584 Kfp Ba I L EFL 80 * 0S¥ K (R
2-42) >335 25p 242 9p 3522136 ApHRFLA LB B
PR OPEE o a2 2010 E DR R FEGC Y 27TP 247 29p 250 T
) 8T St PE R b 1 (B 2-5)F v > 2010 # & 2011 & chi F L %
BAFAT A A Z R AR % (] 2-5bc) 0 A k2009 # B - AL E (]
2-5a)c A A LIRSy FRALERART > 22011 EFFLERA
PERF 4302009 £ 2010 £2. fF > 2011 25 5 B w2 A%°p 540 9p >
B3 2010 £ B % Fa i (37 25 ) 2 % 32009 £ B % HrEhE (47 139)
MRS AF T PP A L P KRG (% 2-1)0 4 EBY 2010 # A F 0
2009 & o ¥ - 35 22011 EFFLES R RADIWEE Z PP~ HHLE P 2
P GBI 2009 E 2 2010 E BT AERFFLELES AR L Do
PR g B E R (& 2-1) > A NIRES ¢ %74 “r(lapping gaps)<h
B35 o
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ol R ke d -1 AERF AL T A LER R SK 4R ATEY
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Changing rate of nest material

Changing rate of nest material
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Date (m/d)
B 2-4~2009-2011 # g3 % (a) L EfL 6 BEfI* 2 B FEEHE (s FH* 2~
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# 2-1~2009—2011 =@ %1% k452 % L8 %7 S 42 p #F(date 1=4/1)

2009 2010 2011
1* clutch I clutch 2™ clutch 1* clutch 2™ clutch

Laying date of the first egg

Mean 30.2 6.9 37 20.3 60.6

Ccv 45.3 163.2 23.4 37.2 22.8

N 5 8 3 12 10
Hatching date

Mean 45.6 28.3 51.7 34.7 71.1

Ccv 26.3 35.0 18.6 20.8 12.7

N 5 6 3 8 8
Clutch size

Mean+SD 5.2+0.84 5.140.83  5.0+1.00 5.140.93  5.6+0.53

N 5 8 3 9 9
Brood size

Mean+=SD 4.5+1.00 3.5¢1.22  4.7+1.53 5+0.82 5.1+0.83

N 5 6 3 7 8

£ 2220002011 #HEH HH? SR FFLETASHAF

2009 2010 2011
Incubation Nestling Incubation Nestling Incubation Nestling

Stage Stage Stage Stage Stage Stage
Number of nests observed 5 5 11 9 18 15
Total number of observation days 56 72 148 147 184.5 258.5
Number of nesting failure 0 1 0 1 2 1
Daily morality rate 0 0.014 0 0.007 0.011 0.004
Survival probability in the stage 1 0.745 1 0.866 0.858 0.922
Adjusted survival probability in the stage 1 0.657 1 0.866 0.846 0.892
Hatching rate 0.923 (n=5) 0.795 (n=9) 0.938 (n=15)
Probability of breeding success 0.607 0.689 0.708
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2-4b) > B3 2010 £ DIPERF(3 Y 12 p) 0 A £ 2009 £ REFERF(3 Y 28 p)
FApig 0 2011 & 2 2009 & chi H 1 BUERE L A 40 ¢ g o 8L 2010 E D
HLEBEGT TA) ZHFEFIO6 AfeT VA o R H AT FERF RS G
GrRd o 4 F P At h AR T RPE o E RS SRR fheh® k5 (R
2-6) > 2011 & & L %7 Hp g % 1L 2 2000 E Fe G AR 02 0 B OF - LT nfR
BT B E oy - AR A awe b A B PR E AR i 3 3t 2010 £

HBREL LBV L2010 B0 B - AT AL SR o A RAL B
WMEATR LR bfzd B S FALOAPp > 2011 &2 2009 £ 405 47
14 p >822 2010 & % F L (472 8 p ) B RTAE NTIOE k5 (%2-3) >
FPmAEAF - AR F AR AP A NS p oy £ 2011 #8230 2010 £
A 272009 EARIT AL B4 0 2011 £ K - A BAA D 2 WL P hgR Gl
2009 & piT @ vk F 32010 £ o %A 2011 # o K ol A P 2010 £ (&
2-3) -

2011 3o Benfrlich 428 S4c o flics 12 5 845 > T30 HcE fic
drd 230 - RABFAT RS M RBFEASL § R DR flice A& R
GYFAARPKEFS Lo F 3N AT EAF R T LARE P R A
SO lRSTMEDELEIPREY A LRI AL LN FT R
B o V2 BB A preni A R NI A X ARHRE R Z PR R B4 L
R FI30 At gcr B AT A B R Fl 4 o 12 Mayfield i # itz 6 B B A 2 (%
2-4) > 25 B 22011 £ G F A A F 0 2009 £ 5 fe § 3 2010 #
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v— Nestlings of 1st clutches
o —a— Nestlings of 2nd clutches
(8] =
= 30 1 (total =52 eggs) .
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©
IS
[}
o
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50
(b) —e— Eggs of 1st clutches

e

Percent of progency

(total =
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Nestlings of 1st clutches
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120 eggs)
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50
—e— Eggs of 1st clutches (©)
o— Eggs of 2nd clutches
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e o
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5/1 6/1 7/1 8/1
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% 2-3~2009—2011 = g %1%

=

£\

H

—

g

)

SH2 e B SEE p PP (date 1=4/1)

2009 2010 2011
I*clutch 2™ clutch 1" clutch 2™ clutch 1" clutch 2" clutch
Laying date of the first egg
Mean 29.6 74.6 22.5 66.9 24.6 71.3
Cv 38.7 17.8 32.9 31.7 37.0 13.6
N 5 7 15 12 11 9
Hatching date
Mean 48.5 84.6 453 82.1 473 90.3
Cv 25.7 12.3 14.8 25.4 16.1 11.6
N 4 5 12 7 7 9
Clutch size
Mean+SD 4.2+045 4.8+0.41 4.6+0.50 4.5+0.52 4.6+0.52  4.7+£0.50
N 5 6 14 12 10 9
Brood size
Mean+SD 4.3+0.58  4.8+0.45 3.4+1.16  3.3+1.38 3.4£0.79  3.3+1.41
N 3 5 12 7 7 9
% 2-4~2009-2011 e %It L a2 @ ﬁ??ﬁ.ﬂﬁ ¥ &
2009 2010 2011
Incubation Nestling Incubation Nestling Incubation Nestling
Stage Stage Stage Stage Stage Stage
Number of nests observed 10 9 26 19 19 16
Total number of observation days 143.5 99 397 264.5 281.5 221
Number of nesting failure 1 1 6 4 3 1
Daily morality rate 0.007 0.010 0.015 0.015 0.011 0.005
Survival probability in the stage 0.888 0.850 0.772 0.784 0.833 0.930
Adjusted survival probability in the stage 0.888 0.850 0.750 0.755 0.811 0.909
Hatching rate 0.974 (n=218) 0.744 n=19) 0.75 (n=16)
Probability of breeding success 0.735 0.434 0.553
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¥z & 2009-2011 # ,ét i‘?? %8 Br -$ el ]

WAR20091 2011 # & K A7 F HP R - 7 & § % HCODSS0R|= 2 # 2 § % F
PR FERF RFAPAS FAFT L - EFF(127 )2 IZERF AR
AEAL ) > uEEHZHE T UEFL S BT R ET AN > 2R s
ERF RYPREOREANF 2 EFERF L 4cB2-Ta %

201027 f& erig B 14302009& > (230 4= chg B BB »72009# > @ {5030 ¢ 4
230 REF - Ak Fonid a\,ﬁ’_}iﬁ“é‘ » 349 B R -2010F 2~ £ 3 32009# o
2011 E B R p 2% BRI47 %”JF’KPQ B M >t2009# 5 340 10p =+ 0 2011 # &2
2009 G0E B APIT 0 ¥ MON20104# o318 & & B 5 % & B F Ao >02009E 2010
£ Z2011# & % 5 1264.7 ~ 1343.3% 1226 > #-5% 5 5 5 5 \;frb'% ) W iy N

Ef7i fF(R2-8)  BEHT IR IAZERSFALDE D &% - L RFAED D
TR PR 0 BRNACPHERRES FEFRER N AP T LA TS FR
BARRS > = %f@}i PP i B «g@;}f&.‘? Rl %méﬂr’}‘“’ﬁrﬂ*‘"' ‘]R%?%,’;ﬂd’,&’

aﬁ%a&ﬁ“ﬁﬁ%ig%i&%ﬁ&%@é”%@°¥ﬂ’ﬁﬁmwimﬂ
PR E A L 5 TR2009- % R R 20114 o A L

‘-\\Xv

5 e é?%ﬁﬁ%“muﬁ’&éﬁ$ﬁﬁﬁﬁ@%ﬁi£&ﬂ°

forg ok B 384 (F12-Tb) » 20094 2 20104 & & % 2 % e K48 % ¥ 24?26
¥y 22009 142010 5 B¢ @ 2011E KR B¢ 450 AZ 67 A& » 2009
EANS5N6T0 g 0 B AR KE A W] 538232 428.55 22,52 % 5 2010
5230~ 225~ 359.5% 3202 4 > 20114 B] 540 ~ 330.5 ~ 349% 26152 % » o g ¥

112011 #47 455 -KEP R M E s a3 & 5520102 2011&7 7 ea*s -K PP &F

“m\L

% 372009 o ¥ b > 2009E8% 8p Flu i dkeh E S AFELEE L A oo
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14

12 - /

10 A /\
8 ‘«’Y\/x ! —— 2009

Average temperature (°C)

—— 2010
6 2011
4_
2 T T T T T T T T T T T
12/1 1/1 2/1 3/1 4/1 5/2 6/1 7/2 8/1 9/1 10/1 11/1 12/1
600 - (b) s 2009
mmm 2010
2011
c
£
c
S 500
i
=
§ 200 -
a
100 -
O_
12/1 1/1 2/1 3/1 4/2 5/1 6/1 7/1 8/1 9/1 10/1 11/1 12/1
Date

W 2-7 - CODS50 b3 2 ERAE R X FIZEREHT L 5 H(@)3IZE2 (b)
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Laying date of the first egg (April 1

:]_)

Laying date of the first egg (April 1

RproFRGH R s %as LR IO

30 -

20

10 -

(@) ® The first clutch
® Mean date during the
® 2009 breeding attempt

©2011
y=-0.14x + 199.48

R?=0.52

®2010

y=-0.14x + 190.05

0 ]
R*=0.74
°
2010
'10 T T T T T T
1220 1240 1260 1280 1300 1320 1340 1360
35
(b) ® The first clutch
® Mean date during the
30 1 ® 2009 breeding attempt
25
¢ 2011 y= -0.02x + 50.62 °
R*=0.13 2010
20
15 A

10 ~

y=-0.05x + 82.08
R?=0.90

2010

5

1220 1240 1260 1280 1300 1320 1340 1360

Warmth sum

W2-8-@F# L2 ()ko F*EEFAL2A7p 2 ¥ - R FAY

Lo e p S SRR AL
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¥z &  2009-2011 # & a4 fl#

- ML

ﬁﬁ@%?ﬁNﬂﬁiﬁﬁﬂ”ﬁﬁﬂ@k%i&ﬁ%&lﬁi%ﬁ%@
90 B % f4)m 3 > 2010 # 2 2011 & e fapk L FL 6 5790 2P B2 8 > 2009
ﬁ’azzﬁéﬁﬁadﬁmﬁﬁﬂﬁﬁuf’%ﬁadﬁﬁﬂsﬁﬁww+%%m@$%?
2010 & 5 A4 A& B Feoflr FRIH2010 & 0 AF 5 HE T L
(3&Vﬁﬂ2&lﬁ%ﬁ@§ﬂﬁ%‘2m0ﬁk T3t B K - L (A58
B2 19H) e Tobs AERIR DI ARET  RALFF L UL 0 P0G A
FROPT A F BT F AL HEF

BARLEFEFZ o B LRI R BR O LEPE LT ERE
A B L B3 2009 & ~ 2010 & 2 2011 # G E A WG 11% -~ 43% ~ 45% >
AP s 70% ~ 53% ~ 62% i fa2 t € MR B K Ak
feawl 50%31% % 58% i REEM LTI AR Az B AT K

BE R E L 32009 £ 52010 #F 2 2011 E R A E A W G 36%50%46% >
AR gAY A R DL T B A B L 59% - 67% 2 47% 0 @ i A
BF 38% ~ 52% fr 69% i fa AR L A1 A e o

S~ Hu T i RbE

LTI LR 2011 ERFAEFFERY EAHEF I BEFG G
R B A F Odd— > B 29+30) 0 5 5 1 v ehic £ F RLE R A Binm i R
AERBE o TS 15 pEFR- - # 0F X (Tamiops maritimus
formosanus) e & 45 ° > - LA+ B A E Rt K 0 ¥ - SRR AKY ek 5
P20 P LABEBERS LIERPRme A S a FEBEF T I BEHAT
16 p#m3 1 &% Lo #g B(Niviventer culturatus)g & & 4 p (*it4%— > B 31) -
Pebsd 2BE AN ATY 1602 70 29p M1 &2 2 & S i (Kurixalus
eiffingeri)(*f45— > W 32)> 3 2 B A e B AL (e > BI33) > 3 TH
4 B3 TES T LN R0 (g > B340 i K fehE o
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The percentage of occupied nests compared to total available boxes
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$3 & 2009-2011 & B 5% %

2009 % 2011 & #2x ) * LR a2 F 4 L% S5 40T 12009 & e 5§
PEE 28 o ApE gy 188 12010 E 9K S pp L 68 vz f 58 i
BE 29 &5 Fzedr 1 & 2009 & Hcpp b 3t 2010 £ £ 4] K A K (R 2-5)
2011 #8154 >vpf S8 ~225 58 > puET4rs 60 & > 403 € 2010
Ao L LI KRR 3 Geph Y g 1 Beph miadkd & eped
Hep2 Bppfh 2 BRI T E AR (£ 25 k- S¥pE A2 R ER - %
76 M (T FafE L 29.5+8.66 2 n=4) bl - E ¥ - ABE - A BRAEDET
Lo L =T IR 5 76444538 2 8 (n=7) -t ¢h > 2010 L H2 B E A
AERMEETEE B A RO BMAE Y KRR 2 RS
WAoo vpo 2P BMAAER Y - fﬁ»?iﬁﬂi&ﬁ B P BRIR] S H =
ARG A LR s RS E R DR L R AATH DR R
B R o LR R E K E SGEREA W 5 505 2% 2 1508 2% s W E 4K
L ~E Lk AE A X EDBM e ¥ - 35 02009 T 2011 & ok s
T KRR 2P 8RR AR 2-10 ©

% 2-5+2009—2011 # G+ % F ¥ L8 R FpHM

2009 2010 2011
Color ring (female) 1% clutch 1* clutch 2" clutch 1* clutch 2" clutch
C19
LYB  /R:(RW)
A55 A37
L:(RW) /R:RB
L:(RW)

L:(LW)M/R:BR

L:(LW)M/R:LR

L:WG2/R:(RB)

* Brown color: breeding success; gray color: breeding failure
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16

(@)
14 A W= 14.2
1+e-0.372(t-5.52)

12 ~

Weight (g)
(o]

18 -

16 -

14 ~

- __ 1865

12 1 1 +e0-336(t3.43)

10 -

Tarsus length (mm)

2 T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20

Nestling age (days)

W 2-10 ~ 2009—2011 £ @EF+ % 7+ LESLL > T P QMW E 2 (D)EHR £ 2 %1 -

ftr o B erloct > Pl e B s b A ML FE R B Lo g
¢ TR(2.3mm) i AR L 0 FP 42009 2 2010 E B AR R 0 AT TR
1iFs AEREEJ p I R FRIT ERTI2 K 43 B E AL - 2000
22011 BT E AT CETR L E P M AR R 211 RS F P LERE
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(a)
W= 6.95
1+@0-394(t5.15)

Weight (g)
N

181 L= 16.1
1 +e-0.331(t-3.67)

[ = S N T
o N A~ O
1 1 1 1

Tarsus length (mm)
(o]

2 T T T T T T T T
0 2 4 6 8 10 12 14 16

Nestling age (days)

W] 2-11 ~ 2009—2011 & BLFE+ %o FALE > T HP QWL 2 O)ER & 2 BT -
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% - & 2009-2011 & 5 #g 9 mv )

AERBGY BRI F A LE R LE A e BEISAN KT E
He #4028 5 A% 20091 2011 #3 8)* Lfaodfio - 45 4
B MART AT EFEF A AL L RERRS T RE S ARG ERL
CARERSFMRF B EFRE AL L s B AR g I 0 bl(F 1A
1996 ; 4+ 7 > 2010b) > 2 i > G EF A LEZ o - BEELHRL LA
$RA Az BEARSR AL ) EE o RAR 2009 1 2011 E - 548
R AR RASH IR - ER A F g M L ERE AL D
B ARE - R 22010 £ F F L oA S Ap s E 3 2009 & 0 @ 2011
Eﬁ?@i&#ﬁ%%%mmﬁ’ﬁﬁﬁmi%wﬁ’%HEEALﬁﬁﬁﬁ
TR AR H e A K Bt B vg 0 2010 £ fh- X o Jiplw - &R A LT A

PEIREFEF D) LRI o dofTd B T s A BpHETY KRR AE
HEHREFFE LWL ARTVEFEF DL RANE KA ¥ 2011 £
FALE LY EAF T AL IER %mmﬁ,aﬁagmﬁ%wﬁ,d%%
I FQ010b) B~ hf LAy B3 L RAAKY e JFRF A
BERALD R E O FZERETRFAFLEL Y DR - B AR SR AR L
FALERES P LS L0 o PHF T SR G RF il 3w
P R e AR L &2 fr 25 M - LERGE Ba0f 5% & 422010
EE 01 £ LB FESL LRI IHNRO G FABTRE L@

I oo

42009 % 2011 % # 4% L 2t 5 B A PR S 4 A B R ot
I B R B R R
(B EE > 20082)% B H ~ ARS8 T (W12 F > 2009b, c; 2010a, by 44 % il

oo - bR AT LS SEARE #0 4 A

BEAPOL e A 2 BB 2009 £ A e pE AL i fF ST E 0 2 F] 2000 &
EAREFEG 2030 gt SR R e a B L BT

Bo kB L A HRS 5 R AN EHN AL HPRPRRET S F o R
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PR Ao 5 4 L g E F02009c) > @ At afrEs o ALY
A& R % f(70%) 5 A (£ E 0 2000) 0 trw Beha i Sk A&

Y2 P (25.8%) ~ E 2P (24.4%)% 2P (13.8%) 5 F 5 (G 3 > 2009) > ¢
BRERDAEH EAL T - RAPE VL D L BEE RN A
PRORZERHIRPHFELAF AT IR > A RREREE I P LEANE
PRER o LIRS W R AT R A AR o

Fo8 RBAFFGRENLGTASERS
d ¢ L § %k COE410 ip|=E>t 1987 X 2007 & ¥ thg % T4l v i3 20
ERGFFRNEZ A ZTTHIRGKIE R A ESE PR BERL TR R
PEMGER G P RHEARS > Flm B p B MR AR B LG R R
EAFRAG RRAARE 0 2 L F 0P i A 0o F AR R
FPREOERZ BRLT ZQO0NEAAT L B PlEhnE SR - KRBl TE
(2007)% M 1985 & % 2000 # F » £ 4> henEo G 22485 > A p iR

4% m2 BF XL P RELPERTELAL R ZE T LR

b’w

g e 23 S“’?:’iﬁﬁﬁ%ﬁﬁg:ﬁ“ﬁﬂ ¥ BB 3 4 e B MR Fl A R R R A

Ao AR AR L BRI PR E R ETR DR MR ARRIRR 3
BEBFAIPI 2 Fodd cBGE R I FF RIVRT R RZRERE = 22 -
(FR#5 220 2009) » 2 FHF kerk TR RO HEFEHF A B LPRE S AR

LR E gL o

5% COE410 ]k TR A 7 > i3 20 EF 4 £ T30 B & 1 M P%H
e 1990 # 1 2007 #H > 5 FEBE LR MBHrE e d > 1 E X 5
FTEPERBEGHEMDPERd W AFT S FER Y 244 McCleery and
Perrins(1998) » X #1717 & & #r¥2 McCleery and Perrins(1998)% 3. F — pF¥p chi B
SHERER AR F > BT ApIT 2 TR Edptheamiiom s F A
B3 AR o X i3 28 3% e COE410 ip) =k 2 31 4 43 418 1740 CODS50 B2k > 7
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