Bz Chinese Journal of Zoology 2019, 54(5): 627 ~ 635

PPREE 41 B 11 i 1 R 3R B T ) B A

ki #hE IR Moller Anders Pape  E J 3

b RImE KAkt 5pt dba 100875

PE: R SREHNRMEFR. ARERESA SN MRIE S, DU /E Fbk i XU R
FEAg i A AU o SR VR ASE AR TN Bl P A Ak o) G0 T 28 SRR 1 S AT D R R A A
A RS i, BB BE B 0 TR A A K P A A ) R [, BRI EE R . TR, Pl
PRBSIEZ BN H E (WACHTIRERIE . SRR /N HIREIA o AR FEAEAL SO X USEE T IR (Passer
montanus) 145 WRRISFI 75 Rl G BeRIE s 8dl, KIOURERLS Hgh A F B KA IRIE S, HMR
G AT RE R BEA R  JRR A AMA . BRAt, TR IR S 30 B 8 B A N T AR R (4 0 T PR A
B BRI TG . ARG R SR U TR AR () B E KR .
REEIA: Mhif, EoMFESS: WOVIEE: RIEEEE: RE: iR

HESES: Q958  UEMRIREE: A XEHRS: 0250-3263 (2019) 05-627-09

Comparison of Escape Distances Between Juvenile

and Adult Tree Sparrow
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Abstract: A common measure of anti-predator defense in birds under field conditions is the escape-related
distances, which an individual would take action (e.g. alert, flee) when approached by a potential predator (e.g.
human). These distances represent a compromise between the risks of mortality due to predation and foraging
opportunities. The difference of escape-related distances among groups should reflect the difference in
expected probability of survival: the group with relatively good survival prospect can be predicted to take
small risks (long escape-related distances) in order not to jeopardize their prospects of survival. In addition,
urban birds should have shorter escape-related distances in order to coexist with humans that caused frequent
disturbance than rural ones, while larger flocks have more eyes that should result in an earlier detection of
approaching predators, therefore, increasing escape-related distances. We used field data on age-specific
escape-related distances in Tree Sparrows Passer montanus (145 adults and 75 juveniles) from Beijing city to

test these predictions (Fig. 1 & 2). The analyses showed longer escape-related distances in adult than juvenile
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(Figs. 3 & 4) (e.g. alert distance in adults 11.76 + 0.60 m, in juveniles 9.33 + 0.71 m, Mann-Whitney U test,
Z = 2.662, P = 0.008; flight initiation distance in adults 8.71 £ 0.53 m, in juveniles 7.31 + 0.68 m,
Mann-Whitney U test, Z= 1.872, P =0.061), and the adults, rather than juveniles, have higher probability to
be the first individuals to escape within the flock (> = 4.934, df =1, P = 0.026). Independently, escape-related

distances were significantly negatively related with the number of pedestrians, and positively correlated with

flock size (Table 1). These findings are consistent with the hypothesis that adults take smaller risks than

juveniles.
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Fig. 1 The morphological difference between juvenile (a) and adult (b) Tree Sparrow
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Fig. 2 Schematic illustration of bird escape-related distances used in this study
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Fig. 3 Escape-related distances of Tree Sparrow
based on the total data set
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Table 1 The effect of number of pedestrians and flock size on escape distance
R it T AR it t R
Dependent variables Age Independent variables Coefficient Standard error

419, 17 NHi Pedestrians -0.377 0.120 -3.138 0.002

e Juvenile BEAK/N Flock size 0.257 0.067 3817 <0.001

Alert distance T 7 NHi: Pedestrians -0.625 0.125 -5.011 <0.001

Adult BEFEK /N Flock size 0.146 0.038 3.816 <0.001

211 1T ANHHE Pedestrians -0.375 0.116 -3.222 0.002

LN Juvenile B/ Flock size 0215 0.065 3323 0.001

F“gﬁfsiﬁifiiﬁ"“ ) 17 N$ii# Pedestrians - 0.488 0.113 - 4319 <0.001

Adult BN Flock size 0.128 0.035 3.670 <0.001

41 17 N#& Pedestrians -0.225 0.261 - 0.861 0.392

Kk Juvenile BEA/N Flock size -0.127 0.145 - 0.876 0.384

Distance fled e 17 NHH: Pedestrians 0.072 0.152 0.474 0.636

Adult BN Flock size 0.039 0.047 0.833 0.406
1 0 4013 Juvenile B2 Al AU (Dowling et al. 2018). FE 4
%E:'ﬁ%M“ AT T IR ok 4 21
i g - (709: VA AR 0 TR i, T
A JHER 73 dm K AN AR i 7] T XU [21 38 (Y denberg
g i etal. 1986, Cooper et al. 2007). 1X—M S 1L
| 406 36 2 BT FOB9F 9T P44 B T B0 o S 1
‘ RIS T RBE RS Kk R (Moller et al. 2013) LA L4 511H] (Meller et al.
Alertdistance Fliglt iitiarion  Distance fled 2016) He3HE B0 L, 3930 RAT G R 0K

Pk B Escape-related distances

B4 BIESIRRE KRR EE B
CPME + bR, n=T77)
Fig. 4 Escape-related distances of Tree Sparrow
based on the solitary individual

(Mean £ SE, n=177)

EH RS REERTEE (P<0.05).

Asterisk indicates significant differences (P < 0.05)
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. ik (EMESE 2014, Moeller 2015). H:
Hk IR 2 R R R B F B (F— 154
2014, J/NREE 2017). EAREFE SR
(PRE IR PR BT, DU 7R Pkl Al 2 XU AR F R

BEE KRS . M TS, 419 HE
FIEHR B (Perrins 1979), {H — 3 A ki fE
BREGHAEZER, [FEMERD . A3t
FOH X () L S SRR AT T AT, I b
) TS IR PR B AN F 25, RIS
5 K B R P B A KRS .

B R RAT 0T Z B R E S SR 1)
VI IE B 520 (Dumont et al. 2012, Samia et al.
2014), AHICHFTH 2 B E a6 #R &
30 m) 4RSS (Meller 2015, Tatte et al. 2018).
A RAEIL T EARR M A IR, B A2
TESIIE CBRIUESE 2006, Zhang et al. 2010)
U ERATE T3 A SIS R R U6 R B 1 1R
(4130 m), ARAERGLRBIEFTE A BE B8 S0 6 4
AT IAAT N, AT T V5 Tk S At AT A K S 36 5
BT 0TI E ASZI6 0 G W UA BE B %
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B AT A6 5 8 () AN [F) ] e 2 3G hn itk PR 25 1 A8
TR, BB RS 5 40 5 e i i B 1 22
o BEAN, SRR ER B 257 B SIS AN
fEEE L, DLAESTRME CEASARERE ., 5
JEEH T ) 8 8 A 5 A7 A BHL R 4 B 8 (R Bt )
J52M (Stankowich et al. 2005, Moller 2015).
X R 2 ] SRS B4l 5 4 A ki R B AR
FEEEIGIN, WSS 7 A 2R, HIFEAS
AR ) 22 A R

eI R F = AN B ORI 2H 43 B As il
Boyph e, WOREEE. CEEE . XEAEE
2 (B8 IEAH G, (H AN R 56 440 B B A (Tatte
et al. 2018). 4, SREH HARELM WATH
AEFE (Tatner et al. 1986), #2520 215 K iE
BSREEEE B (Meller 2015), {H X% i #H 2311
VRS . FEAHEFT AR R IIX =35 Fr R 0L
S RIFAR: SRR bR R
BERTYY, M CAEE S5 S TLREER.
e TRCEE B AN KR B AE 4 S R R S 1A 1) 22 R AF
EHRTUH, JFHAIFIE (Meller et al. 2013),
5] 5] (Moller et al. 2016) A 7845 FAH—2L,
RIfEiE R m R R e B K. SRk )5
PREPE RS, BR T ZBIMGH AR IR, b
52 3 A 35 T BT (refuge VL B 521 ( Cooper
1999, Stankowich et al. 2005). FRELEIHTTA
B IRE G R B BT, kB I REM . 5T
VISR, XA R BN SRS AR KRR R
BAHRIHZER. MHh, TATRIUEEAA R
YE AR e K XFFE AT 17
TER PR O3S SR ) T XU . AH
T4, WS HEERENERE. BIRA,
MEFEENELE, XA TSR %
N (Moller et al. 2008 ).

TEABFEHILRIN,  FREE ) TRCEE 25 Ay
KR AT NBCENE 2 RS, BRI/
BTN, IR R AR B A S,
BRI G, A BT DR A3 2 36 36k 1 31
FEMREE (EEF% 2004, Legagneux et al.
2013, Samiaetal. 2015). JHTZFFEHE (P
domesticus) WWFFT, WRIENFETIEE S
HIA S, HRIRPE A D A (Vineze et al.
2016). BRI /NG IR EE 55 (1 R o R 24
TR /I8 T 6 B8 A 205 A LTS 6 1 W T 2
A RS B — 5T, BER NI B
TR AT 2 (0 RS, AT B A A 1 i i
PEES . M Stankowich %5 (2005) F1 Meller(2015)
MR E, O FBNIE S SRR R /N 5 %
WP B IEAR DG, ARG RS 2 L, ERE
WA ER RS, BRI R, X TR
e RUNBEAR /NI IN, e SE A R R B TR
{140l T 2 S R

R PR B BT S AR AAT, 52 341
LR (NREE Fshia S (i
i) 3L [F 520 (Meller 2015, Blumstein 2019).
L) S FH RS AT R AN, AH 3 R R PR
FRTBHFEZER, [HEIRERD ., KK
W, MERSHEEBERKMEEE S, JFHET
RESERFIA R o Je ik )M B pE S A
TP FE R 0T B, BEAE R 3
TN, IR EE B 7E ORA A ) 5 Atk A o 2
(IR (Jiang et al. 2017, J&ILFGZE 2018),
LA ZS TRV X 1 SR 75 5% R 21 B AR 2 )
(PIRE IR PR 25, AR R AR Zh 9 22 4 (135 3l 25 1)
(Gutzwiller et al. 1998, Heil et al. 2007, Weston
et al. 2012); ML IK LY T ZARHE & 2R 1) kiR BR
BRMAT IR E, DAL EA (de Vault
et al. 2016, Swaddle et al. 2016). FAEAAA
YIFEAMR SRR MR AT BRI 7 o AR AT
MZEREH, TFEZEFEPAFEER (o,
FREEAMA GIEAR) HIEREE S, MM 2L
H R 2K
Bt B AL ST YK 2 A Rl 2 B 4l
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