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���������� ���������� .�����# ;��� ���� �� � �����
��� "����� ����� �� 
����������� ������� �
�����
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����� �����) "������ ��� ��+������ '& �����������
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$1 ��+���� ��� $( +���� # ���"��� $%%& ���
$%%%) "� +����� ������� ����� ���:�� ��+�����
����� �� ����� �����) ����"��� ��� ���������� �������
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Fig. 1. The distribution of the
White-throated Dipper popu-
lations (shaded sections; up-
dated from Hagemeijer &
Blair 1997), and the study ar-
eas (boxes; Northern Poland
[N POLAND] and the Carpa-
thians [CAR]). Breeding lo-
calities in Northern Poland
are shown as open circles for
pairs with both birds display-
ing cinclus phenotype, down-
triangles for phenotypically
mixed pairs, and up-triangles
for pairs with both birds dis-
playing aquaticus phenotype.
Black squares in Scandinavia
indicate breeding localities of
birds used as a reference po-
pulation of cinclus; arrows
join ringing and breeding lo-
cations.
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Table 1. Repeatability of measurements of 48
White-throated Dippers in Northern Poland.

Measure- Repea- F df P
ment tability

Wing length 0.99 232.86 47; 113 <0.0001
Head length 0.90 31.95 45; 105 <0.0001
Bill length 0.79 13.82 47; 113 <0.0001
Bill: from tip

to nostrils 0.80 14.47 47; 109 <0.0001
Bill depth 0.81 15.28 47; 112 <0.0001
Tarsus 0.94 54.51 47; 113 <0.0001
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Table 2. Measurements of White-throated Dippers from the Carpathians (aquaticus), Northern Poland, and
Scandinavia (cinclus). Mean values ± 1 SD (all in mm).

Males Females

Measure- Carpathians N Poland Scandinavia Carpathians N Poland Scandinavia

ment n = 11 n = 16 n = 28 n = 16 n = 18 n = 21

Wing length 95.5 ± 1.6 97.8 ± 1.6 98.4 ± 1.6 87.5 ± 1.5 89.9 ± 1.6 90.2 ± 1.3

Tarsus length 29.6 ± 0.6 30.0 ± 0.9 29.8 ± 0.8 27.7 ± 0.6 27.9 ± 1.0 28.3 ± 0.6

Head length 46.7 ± 0.8 47.2 ± 0.6 47.2 ± 0.7 45.0 ± 0.7 45.5 ± 0.6 45.9 ± 0.6

Bill length 16.4 ± 0.4 16.3 ± 0.4 16.3 ± 0.5 15.6 ± 0.4 15.5 ± 0.6 15.4 ± 0.5

Bill: from tip

to nostrils 15.3 ± 0.6 15.5 ± 0.5 15.7 ± 0.5 14.9 ± 0.6 14.8 ± 0.5 14.9 ± 0.5

Bill depth 4.9 ± 0.2 4.8 ± 0.2 4.8 ± 0.2 4.6 ± 0.2 4.5 ± 0.2 4.5 ± 0.2

PC1 score 1.560 ± 0.194 0.020 ± 0.967 –0.649 ± 0.309 1.331 ± 0.388 –0.429 ± 0.639 –0.647 ± 0.467

PC2 score –0.259 ± 1.095 –0.069 ± 1.053 0.082 ± 0.940 0.220 ± 0.959 –0.285 ± 1.141 0.076 ± 0.886

Table 3. Coloration of breast, head and legs of White-throated Dippers from the Carpathians (aquaticus),
Northern Poland, and Scandinavia (cinclus). Breast = the amount of reddish-brown feathers on the breast;
Head = color of head with hind neck; Legs = leg color (all in percentages).

Males Females

Feature Carpathians N Poland Scandinavia Carpathians N Poland Scandinavia
n = 11 n = 16 n = 28 n = 16 n = 18 n = 21

Breast
More than 60% 100.0 33.3 0 87.5 11.1 14.3
31–60% 0 20.1 10.3 12.5 16.7 14.3
1–30% 0 13.3 41.4 0 38.9 47.6
0% 0 33.3 48.3 0 33.3 23.8
Head
Brown 100.0 26.7 0 100.0 15.8 4.8
Intermediate 0 0.0 0 0 10.5 4.8
Dark brown 0 73.3 100.0 0 73.7 90.4
Legs
Pale 81.8 26.7 0 81.2 5.6 4.8
Intermediate 18.2 0 0 18.8 5.6 0
Dark 0 73.3 100.0 0 88.8 95.2
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Table 4. Results of a standardized principal compo-
nent analysis on morphological data of 112 adult
White-throated Dippers from the Carpathians
(aquaticus), Northern Poland, and Scandinavia
(cinclus).

PC1 PC2

Males Females Males Females

Eigenvalues 3.49 3.61 2.35 2.35
Variance
explained (%) 38.82 40.13 26.06 26.08
Component loadings
– wing length –0.72 –0.81 –0.11 0.08
– bill length 0.26 0.06 0.79 0.68
– bill: from tip

to nostrils –0.21 –0.10 0.88 0.88
– bill depth 0.44 0.35 0.21 0.24
– head length –0.28 –0.61 0.86 0.72
– tarsus length 0.01 –0.43 0.35 0.56
– breast color 0.89 0.78 0.13 0.31
– head color 0.96 0.92 –0.05 0.22
– leg color 0.94 0.90 –0.02 0.28
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Fig. 2. The frequency distribution of PC1 scores
from principal component analysis based on nine
morphological traits measured in 112 White-
throated Dippers from Carpathians, Scandinavia
and Northern Poland (sexes pooled). The arrows
show PC1 scores of two male White-throated Dip-
pers that are offspring of a phenotypically mixed
pair from Northern Poland.
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