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Fig. 1. Location of the
study area in the
Biebrza Basin, Poland.
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Fig. 2. Distribution of
the numbers of obser-
vations of neck-banded
individuals in the
Biebrza Basin. Ad. F
– adult females, Ad. M.
– adult males, Imm. F. –
immature females, Imm.
M. – immature males.



*� �	�� ��(�		�( ��� ����������� ������� ���
� � ���� ��� ��( (�� �� ����)�	 +�� ����	� ��������'
������ ��� )�����	�� ���� ������( ������ ��� ���	�'
���9 �����	���� 56/6-� ����� ���	( �� �,�	�(�(
���� ��� ����	 ��(�	 �� ���� ���� ����������		� ��'
�� ��������"*��((�(���� �� � ���(�������� +���'
(�� ���������-" *� ����
�( ��� ��		 ��(�	 ����
������� (����������� ��� �)��(���������4 �� �� (�(
��� ��� ��� (��� +� M 6"60-� �� ���( .D� + �����	'
���( 	����� ��,�(- ��(�	� ���� �� ���)� �������	
����� (����������� ��( 	� 	��
 ��������"

2� ��� �����( ��������� �� ���� ��	� �� ���'
���� ��� �,��� � � �� ���(� ��� �( �� ��������� +�
N <76- ��( 	���� �����(�( �� ��� !������ !����"
���� �� �,�����( � � �� � ���������� )�����	� ��
��	����� �� ��� )������	��� �� ��� �����)�� (�������"
8�� ����� ��(����(��� )�����	�� ���� ��, +/7< ��'
��	��� /;> ��	��- ��( (�� �� ����)�	� ����������'
�� ��� ����������� ������� ��� �,��� � � ��( (��

�� ����)�	 +�� ����	� �������������� ��� )�����	��
���� ������( ������ ��� ���	����9 �����	����
56/6-� ����� ���	( �� �,�	�(�( ���� ��� ����	
��(�	 �� ���� ���� ����������		� ���� ��������" *�
����
�( ��� ��		 ��(�	 ���� ������� (�����������
��� �)��(��������� ��( ����( ���� �� (�( ��� ��� ���
(��� +� M 6"60-" 8���� �� ���( .D� ��(�	� ����
�� ���)� �������	 ����� (����������� ��( 	� 	��

��������" *� ���( ��� G�%��J ���
� � +?�'
���	�� $ E��	�� 5665- �� E �������� +E &���
8��� 56/7- ��� ��� ���	����"

#$ ,���


*� �����(�( /�65; �(�	�� ��( 7@ ���������� 0LL
��	�� ��( 0>/ ����	�� K �	�� ����� /�//0 ���
'
���(�( #������� .������ *����'������( .�����
557 �� ����� ���� ���� ���� ���� ���� ������ �

57 HEA2� =#AA2&% ?�	" ;@� 56/;

Table 1. Descriptive statistics of the day of arrival, day of departure and minimal stopover duration. All val-
ues are given in days. Q1 – lower quartile, Q3 – upper quartile, CI – 95% confidence interval.

Lower Upper
Adults, n = 1,029 Mean CI CI Median Q1 Q3 Min Max

Arrival day 82.1 81.7 82.4 82 78 86 59 96
Departure day 82.9 82.6 83.3 83 79 87 69 103
Stopover length 1.9 1.7 2.0 1 1 1 1 29

Immatures, n = 86

Arrival day 84.5 83.2 85.8 84 80 88 71 98
Departure day 86.0 84.6 87.4 85 80 92 71 99
Stopover length 2.5 1.8 3.1 1 1 2 1 14

Males, n = 544

Arrival day 81.8 81.3 82.4 82 78 86 59 98
Departure day 82.8 82.3 83.4 83 79 87 69 99
Stopover length 2.0 1.8 2.2 1 1 1 1 29

Females, n = 571

Arrival day 82.6 82.1 83.1 83 79 87 61 96
Departure day 83.5 83.0 84.0 84 79 87 69 103
Stopover length 1.9 1.7 2.1 1 1 1 1 22

All birds

Arrival day 82.2 81.9 82.6 82 78 87 59 98
Departure day 83.2 82.8 83.6 83 79 87 69 103
Stopover length 1.9 1.8 2.1 1 1 1 1 29
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Table 2. Models describing variation in stopover duration of Greater White-fronted Geese. Two models are
presented: first, where all the data were used, and second, where only the individuals of exact known age
were included. The independent variables in the first model include age category (Age_cat), arrival date
and sex. The continuous variables in the second model were age and arrival date. Year was a random ef-
fect – r(year) – in both models.

Estimate Std. Error z value P

Whole data set, n = 1,115

(Intercept) 5.424 0.421
Age_cat[immatures] 0.498 0.102 4.907 <0.001

Arrival date –0.060 0.005 –12.091 <0.001

Sex[M] 0.026 0.056 0.458 0.647
r(year) 0.141 0.375

Data with exact age of birds, n = 380

(Intercept) 0.575 0.137
Age –0.067 0.017 –4.073 <0.001

Arrival date –0.062 0.008 –7.926 <0.001

Sex[M] –0.058 0.100 –0.579 0.563
Age × arrival date –0.006 0.002 –2.644 0.008

r(year) 0.131 0.362
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Fig. 3. Prediction of stopover duration for Greater
White-fronted Geese. Lines represent the predic-
tion from the negative binomial model with 95%
confidence intervals (dashed lines) and they show
the additive effects of age category (Adults: older
than the 2

nd
calendar year of life; Immatures: in the

2
nd

calendar year of life) and date of arrival. The
raw data are shown as a bubble plot and the sizes
of the triangles and circles represent the sizes of
the groups. The triangles have been shifted by a
value of 0.4 above the integer stopover values so
as to avoid overlap with the circles.

Fig. 4. Prediction of stopover duration of Greater
White-fronted Geese when the exact age of the
birds was known. The figure shows the interactive
effect of age and date of arrival (continuous vari-
able, represented on the panel by days of arrival)
and also that the older the birds, the sharper the
decrease of the stopover duration during the migra-
tion period.
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