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Fig. 1. Minimum length of stop-
over of recaptured Blackcaps
(n = 496) at Tömörd, western
Hungary.

Table 1. Comparison of retrap (R) and non-retrap (NR) Blackcaps at Tömörd, western Hungary, all cap.= all
captures (males and females together). Means ± SD are shown.

Wing Body mass CI Fat score

R all cap. 73.13 ± 1.94 17.73 ± 1.45 0.24 ± 0.02 0.95 ± 1.18
NR all cap. 73.65 ± 2.01 18.14 ± 1.41 0.25 ± 0.02 1.82 ± 1.35
Mann-Whitney U

8176,446
= 1.5E06 U

8981,497
= 1.9E06 U

8848,389
= 1.6E06 U

9094,497
= 1.7E06

p<0.001 p<0.001 p = 0.195 p<0.001

R males 73.13 ± 1.89 17.64 ± 1.22 0.24 ± 0.01 0.85 ± 1.12
NR males 73.70 ± 1.98 18.10 ± 1.37 0.25 ± 0.02 1.73 ± 1.30
Mann-Whitney U

4450,161
= 3.0E05 U

4482,180
= 3.2E05 U

4418,161
= 3.2E05 U

4418,161
= 3.2E05

p<0.001 p<0.001 p<0.05 p<0.05

R females 73.32 ± 1.95 18.07 ± 1.37 0.25 ± 0.02 1.18 ± 1.23
NR females 73.58 ± 2.04 18.32 ± 1.41 0.25 ± 0.02 1.78 ± 1.39
Mann-Whitney U

3726,229
= 3.8E05 U

3757,253
= 4.4E05 U

3697,228
= 4.0E05 U

2935,254
= 2.7E05

p<0.05 p<0.05 p = 0.191 p<0.001
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Fig. 2. Percentage of recaptures in each fat score
category of recaptured Blackcaps (n = 496) at
Tömörd, western Hungary.

Table 2. Comparison of male and female Blackcaps at Tömörd, western Hungary.

Wing Body mass CI Fat score
mean ± SD (individuals with mean ± SD mean ± SD

zero fat scores)
mean ± SD

Males 73.68 ± 1.98 18.08 ± 1.37 0.24 ± 0.02 1.68 ± 1.31
Females 73.57 ± 2.03 18.30 ± 1.41 0.25 ± 0.02 1.73 ± 1.39
Mann-Whitney U

4611,3955
= 8.8E06 U

4662,4010
= 8.4E06 U

4579,3925
= 8.0E06 U

3359,3189
= 5.3E06

p<0.01 p<0.001 p<0.001 p>0.05

Fig. 3. Histogram of the body mass of males (black,
n = 91) and females (gray, n = 98) with zero fat
score.
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Table 3. Comparison of male and female retrap Blackcaps at Tömörd, western Hungary.

Parameters Mann-Whitney U p-value Male n Female n

Fat change 1.994E04 0.25 177 241
Total change in body mass 1.905E04 0.06 174 246
Proportion body mass change 1.906E04 0.06 174 246
Body mass gain per day 1.92E04 0.07 174 246

Table 4. Results of the general linear model (univariate) test with length of stay of retrapped Blackcaps at
Tömörd, western Hungary as dependent variable and fat score, body mass, wing length, condition index at
first capture and date of first capture as independent variables.

Group Factors Coeff. SE t p-value

All captures Fat score –2.03 0.47 –4.33 0.0001
Body mass –1.02 0.92 –1.10 0.27
Wing length –0.31 0.36 –0.84 0.39
Condition index 28.53 73.58 0.38 0.69
First capture date –0.21 0.02 –10.03 0.00001

Males Fat score –1.93 0.82 –2.35 0.02
Body mass 220.38 283.87 0.77 0.44
Wing length –4.37 3.96 –1.10 0.27
Condition index –0.15 1.07 –0.14 0.88
First capture date –0.22 0.03 –6.42 0.00001

Females Fat score –1.41 0.56 –2.51 0.01
Body mass –90.86 208.29 –0.43 0.66
Wing length 0.56 2.83 0.19 0.84
Condition index –0.22 0.77 –0.29 0.76
First capture date –0.17 0.02 –6.27 0.00001

Table 5. Results of the general linear model (multivariate) test with length of stay as dependent and total
change in body mass (BMG) and proportion body mass change (PBM) of recaptured Blackcaps at Tömörd,
western Hungary as independent variables. All captures (males and females together).

Group Variables Slope SE Intercept SE r p-value

All captures BMG 0.04 0.01 –0.27 0.09 0.30 0.0001
PBM 0.01 0.00 0.14 0.01 0.31 0.0001

Males BMG 0.04 0.01 –0.24 0.14 0.34 0.0001
PBM 0.002 0.001 –0.01 0.01 0.35 0.0001

Females BMG 0.05 0.01 –0.43 0.13 0.32 0.0001
PBM 0.002 0.001 –0.015 0.01 0.23 0.001
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Fig. 4. Relationship between
length of stopover and first
capture day of recaptured
Blackcaps (n = 432) at
Tömörd, western Hungary.

Fig. 5. Length of stopover and change in fat score
of retrapped Blackcaps (n = 496) at Tömörd, west-
ern Hungary.
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Fig. 6. Departure body mass and mass deposition rate for migrating Blackcaps
(n = 370) at Tömörd, western Hungary.
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Table 6. Results of the general linear model (univariate) test with proportion of body mass change (PBM)
as dependent and fat score, body mass, wing length, condition index at first capture, date of first capture of
recaptured Blackcaps at Tömörd, western Hungary as independent variables.

All captures (males and females together)
ANOVA: F = 10.63, df = 5,426, p < 0.001

Factors r SE t p-value

Fat score –0.01 0.001 –1.43 0.15
Body mass –0.02 0.01 –2.81 0.005
Wing length 0.01 0.002 3.39 0.0007
Condition index 0.14 0.49 0.27 0.78
First capture date 0.001 0.001 1.31 0.19

Males, ANOVA: F = 3.07, df = 5,150, p < 0.05

Fat score –0.01 0.01 –1.28 0.20
Body mass –0.04 0.02 –1.28 0.20
Wing length 0.01 0.003 1.68 0.09
Condition index 1.51 1.99 0.75 0.44
First capture date 0.001 0.001 0.19 0.85

Females, ANOVA: F = 6.60, df = 5,208, p < 0.0001

Fat score 0.01 0.01 0.80 0.42
Body mass 0.03 0.03 1.10 0.27
Wing length –0.01 0.01 –0.52 0.60
Condition index –4.61 2.24 –2.05 0.04
First capture date 0.001 0.002 1.63 0.10
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Appendix 1. Annual captures and recaptures of Blackcaps at Tömörd Bird Ringing Station (1998–2015).

Year No. Days Capture Recapture

All Male Female All Male Female

1998 57 208 108 79 6 0 6
1999 71 275 142 95 9 3 5
2000 92 189 82 86 2 0 2
2001 106 271 141 108 9 4 5
2002 105 320 138 103 14 7 3
2003 105 430 192 192 16 5 11
2004 101 471 210 214 18 4 11
2005 98 502 263 189 28 14 11
2006 105 493 225 197 31 7 15
2007 104 503 240 231 28 12 14
2008 104 633 301 282 38 13 23
2009 98 878 446 351 51 15 30
2010 99 507 250 239 33 14 17
2011 100 1,176 612 485 75 24 33
2012 98 642 320 275 25 11 12
2013 99 460 238 177 35 13 16
2014 98 767 391 341 14 6 7
2015 101 840 399 398 64 25 35

In total 1,741 9,565 4,698 4,042 496 177 256


