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Fig. 1. Examples of differ-
ent types and variants of
strophes in the Great
Reed Warbler: 5h, 6e, 11h,
43c and 46a. Types are
distinguished based on
syllable sequence in the
forepart called “basis”. Syl-
lable sequence in the sub-
sequent part of the stro-
phe creates variants within
types.
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Fig. 2. Sonograms of six
variants of the same strophe
type (17) in the Great Reed
Warbler. All strophes have
the same basis but different
endings. Different repetition
of the same syllable does not
account for different types or
variants, as the males often
change the number of repeti-
tions of a given syllable be-
fore switching to another
one.
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��Fig. 3. Mean number of new strophe types in con-
secutive minutes of singing in the Great Reed War-
bler (n = 39 males; error bars = 2SE).

��Fig. 4. Mean number of new strophe variants in
consecutive minutes of singing in the Great Reed
Warbler (n = 39 males; error bars = 2SE).



	� ��� %��� �	��� �� ���� ���� �� ��� ������$
�	!� ��'

� ���� 	� � ��� !�	�� 	� �������	�� �	��# ��� ���� ��

��� !���� 
��� !����!���	��� �� �	�� ��������	�	��

	� ���� ������� ����� ���%��	����
	��	� � ������#

��6��� %'����	 �� 	���'� ��������� 	���

7������ 	� ��� �	�� �� �������	��� �� ������� �����


��� ��
 �> K 3/O$ (� K /#+2$ ����� 0A+>O$ ; K

34"����� ��� �	"	��� �� !������ 	� ��� �	�� �� ���'

����	��� �� ������� %��	���� �> K 3+O$ (� K +#+;$

����� 0A>0O$ ; K 34 "����@ <���A��	���� �

����M�KA0#/:;$"K0#::+$;K34�# 7������ 	� ���

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

��� �	��!�	���� A
	�� ��� �������� �� �����	�� ���'

��� �������� 
��� ������� ������M �	��� !����$

%��	����M �	��� !�����$ ��	��� ������M �	, !����$

%��	����M �	%� !�����$ �� ��� �������	�� �	�� ��'

"�	���  �!������ ������M �	%� !����$ %��	����M �	,

!�����#

��6�6� %'����	 �� 	���'�

��������� ,���	�����

7������ 	� ��� !�"���	�	�� �� ��� �������	�� ��

������� ����� �> K 3+O$ (� K /#36$ ����� 0A++O$

; K 34 "����� 
��� �	��	�	!����� ��
�� ����

!������ 	� ��� !�"���	�	�� �� �������	�� �� �������

%��	���� �> K //O$ (� K +#:$ ����� 0A>:O$ ; K 34

"����@ <���A��	���� � ����M � K A/#036$ " K

0#02+$ ; K 34�$ 	��	!��	�� ���� 
	��	�'������

!������ 	� �������	�� !�"���	�	�� ����� "��� ��

��� �	���� ����� �� �������� �������� ���	���� ����

�� ��� ��������� �� �������� �������� ������# .�
'

�%��$ ��� �%����� ��
 ��%�� �� !����� 	� ��� ����'

��� �������	�� !�"���	�	�� 	��	!���� �	�� ������'

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

"����#

&�&� ,�-�+���	�� ������

�� ���	�� ����	�� ��� ��� �	��	����	�

7������ 	� ��� ������� �������	�� �	�� ��� !�"��'

������	
� < ./�����) 3��� 	���'� ���������	 �� �'� =���� ���# .��*��� 3+>

�������������	��
����������������
���


��
�
��
�

�
�


�
�
��
�
�
�
�
�


��
�
�

��

��

��

��

��

�

�

Fig. 5. Within-season changes in strophe repertoire
size and composition in the Great Reed Warbler (n
= 19; mean and SE). Repertoire changes were esti-
mated separately for strophe types (hollow
squares) and variants (cross-hatched squares).

���������
Fig. 6. Long-term changes in strophe repertoire size and composition in the Great Reed Warbler (mean
and SE). Changes were counted over time intervals of 1 year (n = 14 males; open squares), 2 years (n = 8;
cross-hatched) or 3 years (n = 3; filled).
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Table 1. Changes in the size and composition of the strophe repertoire between seasons in the Great Reed
Warbler. Time = time interval between recordings (1 = 1 year, 2 = 2 years, 3 = 3 years); N = the number of
individuals in a longitudinal analysis.

Change in size (%) Change in composition (%)

Variable Types Variants Types Variants

Time 1 2 3 1 2 3 1 2 3 1 2 3

Mean 16 16 33 20 28 41 46 42 62 80 80 93

Min–max 0–45 0–30 18–47 0–47 0–44 32–47 22–65 33–57 50–80 60–94 64–89 87–100

SE 3.76 4.25 8.23 3.87 6.44 4.58 2.62 3.4 9.06 3.05 3.09 3.79

N 14 8 3 14 8 3 14 8 3 14 8 3

Table 2. Numerical parameters of repertoires of strophe types (T) and variants (V) for age categories (1+, 2+, 3+, 4+) and
seasons (2002, 2003, 2004, 2005). N = the number of individuals in the analysis.

Age Season

1+ 2+ 3+ 4+ 2002 2003 2004 2005

T V T V T V T V T V T V T V T V

Mean 9.11 11.26 11.08 14.75 10.75 15.38 12.67 18.00 7.88 10.50 10.35 12.50 9.33 12.20 11.06 15.41

Min–max 4–13 4–18 7–13 11–21 9–14 12–18 11–15 16–19 6–10 9–13 6–13 7–16 4–12 4–18 8–15 9–21

SE 0.35 0.50 0.43 0.77 0.59 0.94 1.20 1.00 0.44 0.42 0.44 0.60 0.58 1.00 0.45 0.82

N 35 35 14 14 8 8 3 3 9 9 15 15 21 21 17 17
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