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Flush Distance Bird Tolerance to Human
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Abstract Flush distance how close one can get to a bird before it flushes reflects the adaptation of birds to hu-
man intrusion. A larger flush distance indicates a lower adaptation to human intrusion. To examine the patterns of the
adaptation of birds to human intrusion and its influencing factors 9 dominant and widely-distributed species were selected
among 42 species surveyed in Hangzhou China from September 2002 to January 2003. Based on the differences in vege-
tation type building index and disturbance degree habitats were divided into 5 categories building areas urban wood-
lots western mountains ponds and farmlands. Four variables reflecting biological traits of birds body size activity
height migratory status conspicuousness and one habitat variable visibility of observation point were selected to ex-
amine their influence on flush distance. We found that (DThe degrees of human intrusions in 5 habitats were significant-
ly different. @There were significant differences in the flush distance of 9 species among different habitats. Generally
the flush distance was negatively associated with human intrusion. (®The analysis of bivariate correlation showed that flush
distance was positively associated with body size and the visibility of observation point but it was negatively associated
with activity height. However there was no significant association between the flush distance and the conspicuousness of
birds. Our results indicated that most species had adapted to human intrusions to some extent and that the birds with
larger body or those occurred in the habitats with higher visibility or closer to the ground had relatively lower adaptation

to human intrusions.
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Table 1 Potential variables influencing flush distance and their descriptions
Variable Description
Migratory status 2 Peterson 1990
300 km
Body mass Zhuge ot al 1990
Conspicuousness Baker & Parker 1979 5 1
5
Activity height m
Visibility at observation point Gutzwiller
et al 1998 5 1
5




Humphrey et al 1987
2.2 5 9 Erwin 1989 Burger & Gochfeld 1991
WSS Podiceps

P <0.05 cristatus
Keller
3 1989 9
2 5 Mean + SD
Table 2 Degrees of the human intrusions in five habitats
Building areas Urban woodlots ~ Western mountains Farmlands Ponds P
Human intrusion 4.90+£0.32° 4.40+0.52" 1.21+0.32° 1.20+0.42°¢ 1.10+£0.32°¢ <0.001
n =150 P <0.05
Values followed by different superscripts are significantly different P <0.05 .
39 5 1
Table 3 Mean flush distance of 9 birds in five habitats
m
Mean flush distance among different habitats m
Species P
Building areas Urban woodlots ~ Western mountanis Farmlands Pond areas
Passer montanus 3.3x1.1° 54+1.8 — 7.5£1.7 4.8+0.5>  <0.001
#9295 Motacilla alba 4.9+2.0° 9.2+1.7" — 13.2+3.0° 11.0£2.4°  <0.001
Turdus merula — 10.6 +2.5* — 16.6+3.9 12.3+2.4° <0.001
Streptopelia chinensis — 9.5+3.8" — 13.9+2.3 12.3+£2.5" 0.007
Pycnonotus sinensts — 6.2+2.2° 7.4+1.5° 9.6+2.4" 8.0+2.5* <0.001
Parus major — 5.5+1.8 7.8+2.1" 7.2+2.1" 7.7+1.5" <0.001
Paradoxornis webbianus — 3.9£1.3 5.4x1.8 5.5£1.6" 5.8x1.5 0.022
Tarsiger cyanurus — 4.3+1.1° 5.2+2.4> 5.8+1.3" 6.6+1.1° 0.001
Phoenicurus auroreus — 5.9+1.2° 7.0+£1.0° 8.5+1.1" 6.0+1.7* 0.003
! 1

P<0.05
! The sample sizes of activity heights of the birds are their occurrence frequencies in each habitat refer to Appendix 1. Values followed by different
superscripts are significantly different P <0.05 .

— No distribution
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Humphrey et al

4 9
Table 4 Biological traits of 9 bird species studied in Hangzhou
1
Species .. . . . .
Body mass g Activity height m Conspicuousness  Migratory status
Passer montanus 21.4£0.6 n=20 1.1£0.5 n=87 1
14525 Motacilla alba 19.9£2.0 n=10 0.8+0.5 n=52 3
Turdus merula 113.1+12.8 n=7 4.4x4.1 n=49 5
Streptopelia chinensis 168.9+26.9 n=4 3.5£2.5 n=32 4
Pycnonotus sinensis 37.5+2.3 n=8 3.7¢1.1 n=56 4
Parus major 13.6+1.7 n=20 3.4£2.3 n=71 3
Paradoxornis webbianus 10.1+1.2 n=6 0.8+0.3 n=39 3
Tarsiger cyanurus 12.8+2.3 n=8 1.9+1.3 n=42 2
Phoenicurus auroreus 17.3£1.1 n=8 1.4+1.0 n=30 2
! Zhuge et al 1990
' Body mass of the birds are derived from Zhuge et al 1990 .
5 4
Table 5 Correlations between flush distance and 4
potential influencing variables
Baker & Parker
Variable . " :
Flush distance 1979 Gotmark & Unger 1994  Gutzwiller et al
Conspicuousness -0.098 1998 9
Body mass g 0.546""
Activity height m -0.164""
Visibility at observation point 0.069"
" P<0.05 " P<0.01. Erwin 1989 Burger & Gochfeld
1991 Knight & Temple 1995
Wilson et al 1991 Knight & Cole
1995 Hill et al 1997
Cooke 1980 Gutzwiller et al
1987 Knight & Cole 1995 1998
Burger & Chen et al 2000b

Gochfeld
1998

1991

Holmes et al

al

Knight & Cole

1993  Gutzwiller et

1995
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Appendix 1 Habitat distributions and occurrence frequencies of some birds in Hangzhou

Species Building area Urban woodlot ~ Western mountain ~ Farmland Pond Total frequency
Passer montanus 43 28 — 12 4 87
154 Motacilla alba 15 15 — 13 9 52
Turdus merula — 27 — 11 11 49
Streptopelia chinensis — 10 — 10 12 32
Pycnonotus sinensis — 14 12 14 16 56
Parus major — 26 20 12 13 71
Paradoxornis webbianus — 15 8 8 8 39
Tarsiger cyanurus — 15 6 8 13 42
Phoenicurus auroreus — 10 5 6 9 30
Pica pica — — — 15 21 36
Lanius schach — — — 13 6 19
Aegithalos concinnus — 5 9 2 3 19
Parus venustulus — 7 2 — 2 11
Urocissa erythrorhyncha — 6 1 1 3 11
Gracupica nigricollis — 8 — 5 — 13
Copsychus saularis 6 5 — — — 11
Turdus naumanni — 4 2 6 3 15
Turdus pallidus — 5 2 2 3 12
T. hortulorum — 1 1 — — 2
Zoothera dauma — 2 — — — 2
Eophona migratoria — 3 3 — — 6
Anthus hodgsoni — 1 1 1 2 5
8 Emberiza tristrami — 3 2 2 2 11
B4 E. elegans — 3 1 1 5 10
B4 E. chrysophrys — 2 2 — 1 5
B4 E. spodocephala — — — 1 3 4
Alcedo atthis — — — — 6 6
Nycticorax nycticorax — — — — 20 20
Ardeola bacchus — — — 3 1 4
Egretta garzetta — — — — 2 2
Tringa ochropus — — — — 3 3
Phylloscopus inornatus — 2 2 1 2 7
Lonchura striata — — — 4 2 6
Fringilla montifringilla — 2 — 3 — 5
Acridotheres cristatellus — 2 — 1 1 4
Zosterops japonicus — 1 3 — — 4
Garrulax canorus — 2 1 — 1 4
Alcippe morrisonia — — 3 — — 3
Pomatorhinus ruficollis — — 2 — — 2
Leiothrix lutea — — 1 — — 1

Spizixos semitorques

Hypsipetes mcclellandii

— No distribution



