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Fig. 1. Locations of the sampling points (nests) where the study was carried out in Navarra, Spain.
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Fig. 2. Total length
distribution of fish-prey
species found at nests
(n = 3,099).
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Table 1. Proportion of lipids, proteins and carbohydrates and body mass-standardized caloric content of
each fish-prey species (mean ± 95% CI). Values with the same letter are those between which no signifi-
cant differences were detected according to a Tukey-B a posteriori test.

N Lipids Proteins Carbohydrates Caloric Content
[%] [%] [%] [KJ/g]

Ebro Barbel 19 3.6 ± 0.4 b 16.6 ± 0.7 ab 1.0 ± 0.2 a 2.3 ± 0.1 a
Bermejuela 15 6.0 ± 0.6 a 16.7 ± 0.5 ab 1.6 ± 0.4 a 3.2 ± 0.2 b
Pyrenean Minnow 17 3.4 ± 0.5 b 17.4 ± 0.6 b 1.2 ± 0.2 a 2.3 ± 0.2 a
Pyrenean Gudgeon 15 2.7 ± 0.8 b 16.4 ± 0.3 ab 1.4 ± 0.3 a 1.9 ± 0.3 a
Ebro Nase 16 3.6 ± 0.6 b 16.0 ± 0.7 a 1.2 ± 0.2 a 2.3 ± 0.2 a
Brown Trout 17 2.7 ± 0.4 b 16.0 ± 0.3 a 1.0 ± 0.2 a 1.9 ± 0.1 a



�����
�� ��
� (�

 %�"�
 F) %	
 2������ ���
!
����
� ���� �4 8N (C"�� <��"
�) �� Q4 8N (C"��
A��
)E C"�� <��"
�E �4 8ND =��
�
�� �����$E �
J 3ND 5���
��E Q8 :ND <��$� %����E QF 8ND
<
��
?�
��E QJ ,ND C"�� A��
E Q4 8N 

%	
 ���������� �� ������ ����
�
� "
�$

� ���	�
��
� ��
��
� (6

:�3F
+ ,7 F.3� � G - --,)� $��	 �	


	��	
�� ����
� "
��� ����� �� �	
 <
��
?�
�� ���
�	
 ��$
�� �� �	
 <��$� %���� ��� �	
 5���
��
(%�"�
 ,) 2��������� �	
 ���������� �� ����
���
���� ����
�
� (6

:�3F
+ F .F4� � + - --:)� $��	 �	


	��	
�� ����
� "
��� ����� �� �	
 =��
�
�� ����
��$ ��� $��	��� ����������� ����
�
��
� ����� �	

�
������� ��
��
� (%�"�
 ,) ���	���	 ��
�AK�� �	�$� ����������� ����
�
��
� "
�$

�
��
��
� (6

:�3F
+ F 8:J� �+ - --3)� � %��
��< � ��	�

������� �
�� ��� ��� �
�
�� ����������� ����
�
��
� ��
�	
 �
�����
 ������ �� ���"�	�����
� ��� ��� �� �	

���	���
� ��
��
� %	
 �
�����
 ������� ����
�� ����
����
� ����� ���	���
� ��
��
� (6

:�3F
+ 8- 8J8� �G

- --,)� $��	 �	
 <
��
?�
�� 	����� �	
 	��	
��
����
� (%�"�
 ,) 1���� � �����������
 �������	
(��AK��) $
 �
�
��
� �	��� ��
����� �����������

������
��� (������� ����
���� ���"�	�����
�) ����
����
�
� "
�$

� ��
��
� (=�����;� 6

,:�843
+ . .88� �

G - --,) %	
 ���������� �� ������ $�� �������
��
����
���
� $��	 �	
 ������� ����
�� �� 
��	 ���	�
��
� ��
��
� "�� ��� $��	 �	
 ���������� �� ����
���
�� ���"�	�����
� (������E � + - 337� � G - --,D ����
�
���E � + - FF:� � + - :,.D ���"�	�����
�E � +
- 4-,� � + - ,8,) 

%	
 ���������� �� 
��	 ���	���
� ��
��
� �� �	

�
�� $�� ��� ����
���
� $��	 ��� ���������� ��
������� ����
��� �� ���"�	�����
�� ��� $��	 ��� �����
��� ����
��� 
��	
� ������
���� �	
 ���������� ��

��	 ���	���
� �� �
��� �� �� �
��� �� �
������ ��
���
�� (%�"�
 J) 

#� ���������	

*
 ����� �	�� 3:N �� �	
 ���	���
� ������
� "�
�	
 '������	
� ���������� ���� ����	
�� /"
���
�������
� �� ��������� ��� �	
 �
�� $
�
 ������
���� %	�� �
���� ���

� $��	 ��
����� �����
� ����
��
� ��� �� �	
 �
���� (&����� �� ��� 8---)� �� $
��

������	 �� ���( %����� 7�����	��� ���� 	�������� �� 1"���� F4

Table 3. Number of fish-prey obtained by electrofishing (we have only considered fish-prey species found at
nests), number of river transects where a given fish-prey species was detected (out of ten), relative abun-
dance concerning all the rivers (N) and only those rivers where a given fish-prey species was detected (N’),
and mean total length (± 95% confidence interval) of fish-prey at rivers. Mean size is calculated for the en-
tire sample of captured fish-prey, including adults.

N(fish) N(rivers) N(%) N’(%) Length (mm)

Ebro Barbel 659 10 11.2 11.2 74.5 ± 1.0
Bermejuela 226 1 3.8 23.5 68.8 ± 1.1
Pyrenean Minnow 3,529 10 59.9 59.9 53.8 ± 0.4
Pyrenean Gudgeon 437 8 7.4 9.2 77.2 ± 1.4
Ebro Nase 981 10 16.7 16.7 61.4 ± 1.3
Brown Trout 59 7 1.0 1.2 82.5 ± 3.4

Table 2. Number of fish-prey identified, number of nests where each fish-prey species was detected (out of
ten nests in total), relative abundance concerning all the nests (N) and only those nests where a given fish-
prey species was detected (N’), and mean total length (± 95% confidence interval) of fish-prey found at
nests.

N(fish) N(nest) N(%) N’(%) Length (mm)

Ebro Barbel 102 7 3.3 3.9 60.2 ± 3.4
Bermejuela 123 2 4.0 27.6 53.2 ± 2.3
Pyrenean Minnow 1,704 10 55.0 55.0 55.9 ± 0.5
Pyrenean Gudgeon 295 8 9.5 11.7 66.3 ± 1.5
Ebro Nase 740 10 23.9 23.9 57.8 ± 1.3
Brown Trout 135 9 4.4 4.4 64.7 ± 1.5
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Table 4. Pearson linear correlations used to analyse correlations between the caloric content, the propor-
tion of each nutritional component in fish-prey species (n = 6 species) and the proportion of each fish-prey
species in the nests and in the nests in relation to rivers.

Fish-prey consumption (absolute) Fish-prey consumption (relative)

r p r p

% Lipids –0.147 0.406 +0.044 0.934
% Proteins –0.208 0.693 –0.242 0.643
% Carbohydrates +0.330 0.523 +0.005 0.992
Caloric Content –0.448 0.373 +0.063 0.906
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