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Our Society has a long history, with a particular emphasis on carrying out 
scientific studies and lobbying on nature conservation issues. Most of the 
scientific studies are funded by competitive application from granting 
bodies (see details in the Annual Report: Xanthopus Vol 21 No. 5). An 
outline of ongoing projects follows. 
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Our Society has a long history, with a particular emphasis on carrying out 
scientific studies and lobbying on nature conservation issues. Most of the 
scientific studies are funded by competitive application from granting 
bodies (see details in the Annual Report: Xanthopus Vol 21 No. 5). An 
outline of ongoing projects follows. 
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Our Society has a long history, with a particular emphasis on carrying out 
scientific studies and lobbying on nature conservation issues. Most of the 
scientific studies are funded by competitive application from granting 
bodies (see details in the Annual Report: Xanthopus Vol 21 No. 5). An 
outline of ongoing projects follows. 
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Our Society has a long history, with a particular emphasis on carrying out 
scientific studies and lobbying on nature conservation issues. Most of the 
scientific studies are funded by competitive application from granting 
bodies (see details in the Annual Report: Xanthopus Vol 21 No. 5). An 
outline of ongoing projects follows. 
 

* 	 
 � � � � � �� 	 � � � � � �� � � $�

 � � � �� � �  �

9� �� 
 � � 	 � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � �� � � � � �� � � �
� � � � 
 � � � � ) � � � � � ( � ��� � � - � 
 � � " � 
� � 
� �5� � � 	 � � � �CBB;  � � 
� � � �
� � � � �� � � � � � � � � " � � � � � � � 
 � � � � � 2� 
� 
� � � � � " � �� � � � � � 
 � � � � � �
98� ��
$� �� � �� � � � � � �� �  �
�
� 	 � � � � � �� ��� � � 
� � 
 �� � �5� � � 	 � � � �CBB; �
9��
� 
 � �" 

 
� � � �) � � � � �( � ��� � �- � 
 � � " � 
� �
� �
 � � 
� � �CBB?�
� �� � �
� � � � � 
� � � � 
 � %&� � � � #� � � � � � � � � , � � � �� � � 
 � ' � � :� � � �
/ ��
� � � �� � � � � � � 
 � 
� � � � 
 
 � � � � � � � � � � � 2�� � � � � � � � � � � � 
� 
� � �
� �� � � � � � � � 2� � � � � �� � � �� � 
 � � � ��� � 
 � � � � � � � � 
 � � � � � � �� 
 � � � �
� 
� � � 
 � � � 
� 
 � � � � � � � � � � � � � � � � � � � � �� 
� � � ' �� 
� 
 � =� �  �  �
* � � � � � #� � � � � � � � � � �� &� � 
 � � � � � � � 
$� �� 
� � � � � � , � 
� � �
� � � � � � � * � � � �� �  � , 
� � � � � � � 
 	 � � � � � � � �� � � � , � � � � �� � � �
� � 
� � � � � � � 4 � � � � � 5� � � 
 � � * 
� � 
" � � 
 
� � � ' � � � � � � � � � � � � � 
� �
CBBC� �� � � � � � � � � 	 ��
� 
� 
� 	 � � � 

 � 	 � � � � � � �
� � � � 
� � � � � � � � � � � � � � �
� � 2�
 
� � 
 �� � � � � �� � � � �

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

 � " � � � � � � � � � � � 
" � �
� �� � � � � 
" � � 
 
� � � � � 
 �
� 
� �  �5
� �?� 
 � � � 
 � � � � �
� �� � � � 
 � � 
 
� � 
 �� � � � � * 
� �
� � 
� � #� � � �� � � � � 	 � � �
� � � � * 
 � � 
 � � � � �
* 
� � 
" � � 
 
� � � - � � � " � � � �
' � � � � � � �� � � � 
� " � �" � � �
� � & � � 
 � � " � � 
 � � �
( � �	 � � � � � 
 � � 	 
 � � � �
� �
� � � � � � � � � � � $�� � � � � � 
 �

� � � � � � � � � �	 � �
� 	 � K� � � � � 
� � � 
 � � �
� � $� � � � � �� � � � � � � � �
�� � � � 
� � CBBC�� � � � � � �
� � � � � � � � � � � � $� � � � � � � � � � � � � � � � � � � 2� 
 
� � � 
� � CBB;  � , � �
� � � 
 � � � � 

 � � � � � � � � 2� 
 
� � � � � � � 	 
 � � � �� � � � � � 	 � �
� � � � �� � � � �
" � � � � � � 
� � �� � 	 � � � �
 � � � � � � 	 
 � � � �� � � � � � � � 
 � � � � � � �� * � � � � �
#� � � � � � � � � � 
 � � � � � � � � � � � � � � �
� 
� � � � � � � �� � � � � 
� � 
  �9� � � 
 �
� � � � 
� 	 �� � �� � � � � � � � � � � � � � � � � � � � 
 � � 	 �� � �� � $� � � � � � � �

� � � � � 
 � 6
�� � � � 7� � � � � � � � #� � � � � � � � � � 
 � �� � � � � � � � � � � � " � ��
� ���� � � � �� � � 	 � � 
 �� ��� � � � 
 � � � �� � � �� �
" � �=�
 �  �� � � � 
� � �	 � �
� � � �� � � 
� � � �
�
� � � � � � 
� 
� � � �� � � � 
" 
� � � � � � � 	 � � � CBBC� � � � � CBB; � � � 
 � � � � �
� 
 � � � �

 � � � � � � � �� � � � � � � � � � ( 	 � �%��� � 
 
� � 
  � / � � � 

 � � � H� � � �
� � � � � � �� � � � � � � � 2� � 
� � � � � �� 
� �� � 
 � � � 
 � � 	 � � � � 
 � � � � � � � ��
� � � � 
� 
 �� � � 
� � � � � 	 
 � � � � � �� � � � 
"� � � � � 
 
 � 
 �� �
�
� 
 � � � � � � � � � � �
� � � 	 � � � � � " � � 
 �� � � 
�� � � � � � � � � � � � 

 � � � 
 
� 
�� � � 
 
1� � � � � � � �
� � 2� � � � � �� � � � � 	 � � � 
� � � � � � � � 
 � � � 	 � � � � 
 � � � � � � � �� � � � � 
� 
 ��

 � 
� $� � � � � � � 	 
 � �� � � � 
" � � � � � 
� � � �� � � � � 
� 
 �� �
�
� 
 � � � � � � �
� � � � � � � � � 
" � � 
 
� � � � �� � � � 	 � � � � � " � � 
 � 6
 � � � 5
� � C7 � #� � � � � � �

 � " � � � " � �	 � � � � � 
 � � � " � � � � � $� � � � � � � � � 
 � � � � � � 
 
� � 
 � � � � � � �
* 	 
 � � � � � 
� � � #� � � � 6� � � 
� 
� 
� � 
" � � � �� � �� � � ��	 ��%��� 7� � � �� � � �
� � �$
��
� � �6D� � 
��� � � � � �
��E� �� � � �
� � � � 	 � � � 7�� � � � � 
 � � � � � " � � � ��
� 
� �� �
" � 
 ��� � � �
� �CBB;  �
�

� � � � 
&
 � � � � � � � � 	 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 � � � � 
 � 
 � � 
 � � � � 
 � 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 � � � � � � 
 
 � � � � 


�
#� � � � � 
� 
� � �� � � � 
" � � � �� � � � �

 � � � �� OF� 
 � � � 
� 
 � �� � � � � �
� � 
� �� 
 	 � " � � � 
� �CBBB��� � 
 � � � � � � � � � �?; A��� � � � � � 

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

� � � � � 
 � 
� � � � �� � � 
 � 
� � � � 
�
� � � � � � � 
 � 	 � � � � � � � � � � � 
 
 �
� 
� � �� 
 
�$� � � �	 � � � � � 
 
 �� �
" � � 
� � � � � � � 
 
 � 
 �� � � � �� � 
 � � � 
� � � �
� � � � 
� 
 ��� 	 � � �� � ��"	 	 � � � �� �� � � �� �� �� � � � 	 � � ��  �
�
5� ��� � � 	 � �� � � � �� � � � � � ��
, � � � � � � � � � � �� 
� � � � � � �� 	 � � 
 
� � 
 � �� � � � � 
� � � � � � � � � �
� � � � � 
 � � � 
� �� � � � � 
 

 � � � � � �� � � � $
� � � � � � � � � � 
 � � � ��
� �
" � � � � � � � � 
� � �� � � � � � � �  � &� � � � � �� � � � � � � 
 � � � � � �
� � � � � � � 
� � � � �� � � � � � � 
 � � � 
� 
 � � � � � 
 
1� � � �� � �� � � 
  �
) � � � " � � � � 	 � � � � � � � � � � � � 	 � � � � �� 
 � � � � 
� � � � � � 
 � 
�� � � � �

� � � � �� � � � �� � � � 
 � � � 
 � � �� � ���
� � � 
 � � 
 � � � 
� 
 � � � � � 
 � � � � � �
� � � � 
� � 
 � � � � � � � � � � �
� � 
� � �
 �� � � � $� � � � � � � ��
�� ��� � � 	 � � � � � $�� � 	 �� � � � �
� � � � � �  � , 
� � � � � � � � � �� � � ��
" � �	 � � � � � 
 ��9�� � " � �� � � � 
� � �
� 	 � � � � 

 � �� ��� � � 	 � � � � � �
� � " � � $� � � � � � � � � � 
 � � �� � � � �
� 
� � � 
 � � � � �� � 
 � � � ��� � 
 � � � � �
� � � � � 2
� � � � � � 	 � � � � � � ��
� � � � 
 � � � � � " � �  � #� 

 �
� � 
 � � � � � � 
 � � � � � � � 9� � � 	 �� �
� 
" � � � � � , � � � � � � � �
� 
 � 
� � � � �� ��� � � �� � 
 � 	 � � � 
 �
� � � 	 
� � � � � � � � � 
� � � 
� �
� � � 
 � � 
 
� � 
 �� 
 � � � � � � � � � � � �
� � 	 �� � � � � � � � " 
� � � � �� � � 
� �
�	 � 	 � � � � 	 � � � � 
 � � � � � 
� �
� � � � � � � � � � � ' �� � 
  � #� � �

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

 
� � 
 � �� � � � � � � � � � � ;  A� � � 	 � 
 � � � � � � � � � � � � � � � � � � � � � ��
� � 
� � � 

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

� 
� 
� ��� � � �� � � � 	 � � � � � � � � � � 
  � , � � � �
 � � � � � � � � � � � � � � 

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

 � � � 
 �
� �� � � �
 � 
��

 �� � � �� � � �  �
�
* � � � � �#� � � � � � � � � � �� � � 
� � � 
� � �� � � �� 
� � � � 	 � � � � 
� � �
* � � � � � #� � � � � � � � � � 
 � � � � � � � � � � �� � � � � � � � �
� 
� � � � 
� � 
 �
� �� � � � � � � � +� �� � � - � � � � 
 �� � � � � � � � � � �
� " � � � � � � � � � � �
� � � 	 � 
 � � �� � 
� � 
 � � � � ) � � � � � ( � ��� � � - � 
 � � " � 
� � � � � � � � � �
� � �� � � � � 
 � 
 	 � " 
" 
� � � � � � � � � � � � � �� 
� � � ' �� 
� 
  � #� � � �
� � � 	 � � 
� � � � � � � � 
 
� � 
 � Q� � ��� � � � � � � � 2� � � � � �� � � � Q� � 	 ��
� � � � � � � � � � 	 � � 
� � � ��� 
 
� � 
 � � �� � � � � � � � 2�� � � 
 � 
� � � 
 � � � �
� � � � � � � � � � 
 � � � � � � � 
� � � � � � � � � 
 	 
� � � ��  � � ��� � � � � 
 
� � 
 �
� � � � � � � � � � � � 	 � � � � 	 � � � � � � 
� � � � � � 
� � � � 
� � � � �� � � � �
- � 
 � � " � � � � � � � 	 �� 	 �� 
 	 � � � � � � %� 

 � � � 
� � � 
 �� � � � � � � 
 �
� � 
 � � � � � � 
 � � �� � � � � � � � 2� � � � � � � #� � � � � � � � � � 
 � � � � �
� � 
 � � � � � 	 � 
 	 � � � � � �%� 

 � � � 
� � � 
 �6� � � � 
 � � � � � �� � � � 
 � �

9 ; 8 � � 
5 ; / / � ; / / � / ; � 
� � 5 � 6 
5 6 / 
� / / < 
� 5 5� � 0 
� = . � < "


. � < � 5 / 
8 � 
� 8 >8 � / ; � 5 !� / 
� ; 8 7/ � 5 
9 / 5 � / / � 
� � 
� � 5 / ; �
9 . � 6 
?8 ; 
( !?/ 



5
� 	 � � �? ��� � �� � � � �� ��� � � 
 
 �� � � �� � �� � � �* 
� �� � 
� �



#� � � 
 �5� � �+
�� ��� � � �� � � � �

�
�%&� � � � � � � � � �� � � � (	 �� %��� � � � � �
� ��� � 
� � � � � � � � � � � � � 	 � 
� � � � � � � � �
� � � � � � 
 � � ��� � � � � � � � � � 

 � � 
� � 
 � � � �
� � � � � 	 � � � �� � � �  �#� 

 � � ��� � � 

 � � " � 
��
� � �� �� � �%&� � � �� � � � � � 
 �� � � �� � � �
� � � � � 	 � � � � � � � � � � � � 
 � � �� � �� � � �(	 ��
%���  ��
� � � � 
� 
� 
� �� � � � 	 � �� � � � � � � 
 � 
� � �� �
� �� � � � (	 �� %��� � � 
��� � � � � 

 � � 	 � � � � �
� � � G; B� 
� 
 � � � � � � �� � � � � � � � 	 �� � �
G; N AB � � � �� � � � ?C� � � � � � 
 � � � � �

 	 � 
 � � 
� � 
� � � � � � � � � 
��� � � 
 	 � � � � � �
� � � �� � � � � ��� � 
 �  ��' �� � 
 � �� � � � �� � � � �
� � � �� � � � � � 
 �� � $
� � �� � " � � � � � � �� ��
� � � � � � � � � 
 
 
� � � �� � � 
� � � � 
��� � � � � � � �
� � �� � � � � � � � � � � 
 � � � �
� � 
 � 
� � � � 

 �
�
� 
 � �?C�� � � � � 
  �
�
�#� � � � � � � � � 
 � 
� � �� � � � �� � � � �� � � �
(	 ��%��� � 

 � � � � �� 
 � � � � 
� � � � � 

 � � � 
�
� 
� �  


#� � �&
� � �� ��/ � $� � � � 
� � � �

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

� � � � � � � � � � � 
 � � "� � � � :� � � � � � � � �
� � � � / � $� � � � 
� � � � %� � 
� � � ��
' � � $ �
�
�' 
� � � � � � - � � � � � - � 
 � � " � � 

 � � 
�
� � � � �� � � � :� � � � � � � � � � � � � / � $� �
� � � 
� � � � %� �
� � � �� ' � � $�� 
 � � � �
� � � � � � �� � � � 
� � � � �� � � � � ' 
� � � � � �
- � � � � � - � � �  � 9�� 

 � � 2�� � � � �� �
" � �	 � � �� � � � � 
� � � �� � � � � � 

 � � � � ��
� � � � � � � � � � ?; B� � � � 
" � � � �� � ��

 � � � 
� 
 � � � � � �� 	 � � " � � � � � � 
� � �
� 
 
 � � 
� � 
� � 
  � � / � � � � �� � � � 
 � �
� 
 
 � � 
� � 
� � 
 � 

 �&� � � �� � �� � �
 �� �	 )
� � �� � � 6� � � � � � � 27� � � � � �� � �  ��
. � � � � � � 2� � � 
 � 
 	 ��� � � � � �� � � �
� � � �� � � � � 
� �� � �� � � � � � � � 
 
� � � �
0	 � � � � � � � 
 � � � �� � � � � �� � � � � 

 � � �
� 
� � � � � 
� � 
� � � �� � � 
� � �	 
 
� � � 
� �
%' , � �� � 
 � � " � 
  �
�
�#� � � %� �	 � � � &� � 
 � � " � � 
� � �
� � � 
� � � �� � �
 	 � � � � � 
 �� � � �� 
 � � � �
�

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

 	 
� � � �� �� � � � 
 �=�� � � � " � � �� 
� � ��

� 
� � 
  �
9� � 
��� � � � � 
� 	 � � � � � � � 
� � � � 	 � � � �
� � � � � � � � � � 
� � � 
� � � �� � �
� � � � � � 2���� � � � � � �� 
 � � � � � � � � � �� � � � � � � � � � � � � � � � � �� � � �
� � � � � � � � � � � � � � � 
 � � � � � � 
� � � � � � 
� � 
  � . 
" � � � � � � � � 	 � � � � �
� �� � 
� � 
 � � � � � � � � � � 	 
 
� � � � � � � 
 
� � � � � � �� 9� � � � �� 
� �� �
� � � �
� � � � � � � � � � � � � � � � � � 
� � � � � 
 � � � � � � � � � � � 
 � � � � � � �
� � � � 8
 � � � � � � � � 
" � � � 
 
 � �� � � * � � � � � #� � � � � � � � � � 
 � 6
� � � � � �
� � � � � �� � � � � � �� � �� � �� � � � �� 
� � 
 �� � � � � �� � � ��� 	 � �� 
 �9�� � �� �
� � � �� � � �� � � $� � �
� �CBB; ��9�� � � � � � �� � �
 	 � � �� ��� � 

 7��� 	 � �

� � � 
��� � � � 
� � � � � 
 � 
� � � � � � 
 � � � 
�� 9� � � � � � � � 	 � � � � � � � � �

� � � � � 
 � � � �� � � 
� � � � � � � � � � � � � 	 � � � � � � 
� � � � � � 
 � � � � � � �
� � � � �� � � � � � ��� � 
 �� � � 	 � � � �  �
�
� � $� � � �� � � � � � � 
 �
9� � � 	 �� � �
$� � � � � � � � � $� � � � , � � � � � �� � � � � � 
� � � � � � 
� 	 
� � � � � �
� � � � � � 
� � �
� �� � � � �� � � � �� � � � � � ��� � � �� � � � 
 
 �� � � � � � � � � � � 
 ��
* 
� � 
 � �� � � * 
� � 
" � � 
 
� � � �� � � � � � 
� � � � � � � �� #� � � * � � � �� � � �� � �
� � �� � � 
� � � � 
� � �� � � � 
� � � � � � � � � � � 
� � �� � � � � 0� "
� � �	 � � � �� � �
�
� � � � 
� ��
 	 � � � � � �� � �� � � � � �� 	 � ��� 

 �� � � $ �
�
� � 
� � � 
�
� �� � � � 
 �� ��� �� � � 
 �� � � �� � 
� � �
 ��� � � �� � 2�M�
* � � � � �#� � � � � � � � � � �� ��
 � � �� ��� �� �� � 
 � � � �
&� � 
 � � � �� � � 
$� �� 
� �(� �� � � � � �� � ���	 � �� �� � �
, � 
� � �� � � � � � �* � � � �� � �
 	 
 � �	 � �	 
 � � �� � � � �� ���	 � � � �
�
. � � � �� � 2�&� � � �� � �� � �
 �� �	 � � �� � �
� � �� �	 � �� 	 � �&*��� � � 	 +� �	 � �
� � � � � 
� � �
 � � �� � $�� ��	 � � � � � ��� � �� � ���� ���� �� �
#� 
� � � �� 	 
 � �� � � �
 � ��� � � � � ��� �"���	 �� � � �
� � 
� $� �� � � �� 	 
 � �$	 � 	 � � � � �� �� � 	 � � �
 
 �  �� � � �� �� �� �
%� �
"� �� � � 
� � � �
 ���	 � � 	 �� 
 �� � "� � ���	 ��� 
 �6
 � �  �� � � ����� � 	 �� � �7�
� � 	 � � � � � �� � � � � 
 
 �� 
� � �� � ������� �"�� � ���� �6
 � �  �� �� �� � ��7�
� 
�$� �� �	 � �� � � 
 
 �$�� � � �� �� 
 �� � ��� � � 
 �
&	 � ��� � ��� � � � � � 
� �� 	 	 � � � �� �� �� � � ����� � �
�
� � � � 1
� � � � � 

� � � � � 
5 � 
 � � � � � � 
� � �  �� �  	 
� � � �� � � 
8 ���� � � 

�
��

�
��

� � � � � �� 
 � � � � � � � � � � � � � � � � � � � 
� � � � � � � �� � � � � - � 
 � � " � 7 �
, � � � � � � � � � � � � � � 
 � � � � � � �� %� 

 � � � 
� � � 
 � 

 � � � � � � � � 
 � � �
�� � � � � � � � � 
 � � � � � � ��#� � � � � � � � � � 
 � 

 � 	 � $� � � � �� � 	 � � � � � 
� �
� 	 � 	 � ��� 2� �	 
 
" 
� � �
� � �
� 
 �� � � � �
� �

 �� ��� � � � �  �
�
#� � �* � � � � �#� � � � � � � � � � �

 �� �
 � � ��

 � �� 
� � �� � �
� � �� ��� � � � � �
� � � � � � � 
 � � � � � � � � � 
� � � � � � 	 � 
 � � 
� � �� � 
� � � � � � �� � � 
 � � � � �
� � � � � �� � � 
 � � � � � � � � 
 � � " � � � � � � � � � 
 � � � � � � � � � � � �� � 	 
 � � � �
�  �
#� � � � � � " � � �� " � �� � 
 � � � � $
� � � � � � � � � � � � ��� � � � � � � � � $�
�� � � 
 " � � 
 � � � � � 
 � 	 � � � � � � � � � � � 
��� � � � � � � � � �� � � � � � � � � 
 ��
� � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � 
 � � � �
� � � � � �� � � � � � � � � � � � � " �  � , � � � � � � � � � ��� �� � � � 	 �� 	 
 � � 
� � �
� � � � 

 � � � � � 
� � � � � 9�� 

 � � � 
 
 
� �� � � � � 
 � 2� * � � � � �
#� � � � � � � � � � 
 �� � �� � � 	 � � � � � 

 � 

 � � � � � � 
� � � � � � �
� �� � Q� �� � �
� � �� �� � 
 ��� 
� � �� �� � $�
 � � � � $
 �� � �� � � �	 � � � � �� � � 
 � �� � � � � � 
 �
� � � � �� � � �� � � � 
 � �� 
� � � � � � � 

 � � � � � � � � 
 � � � � $
 � � � � 
 � � � 
 � 
� �
� � � �
 � � � �� �� � �  �#� � �� � ���� ��� � � �* � � � � �#� � � � � � � � � � �

 �� �
�� 	 � � >
 � 
� $� 
 � 
� $8� � � � � � � � � � � �
 � � � � $� � � � � � � � � 
� � �

 � � �� 
� � �� � 

 � 
 �
��� � � � �� �� � � �� � � �� �� 
 � �� � �� � � � �� � �� � � 
� �
� � 
 � 
  � #� � � � � � 
 � � 
� � � � ��� � 
 � 
� � � � � � 
 � 
� � 
 � � 
� � � � � � �

 	 � � � � ��� 
� � �C�; �� � � 
 �� � 
� � �� � � �� � � �  �
�
+
$� � � ��� � � � � � � � � � � � 
 �* � � � � �#� � � � � � � � � � 
 � 
 � � � � � � 	 � � �
� �� � � � 
� � � 
� � � � � � � � 
� � � 	 � � 6� � � � 
 � � � � 
� � 
 � � � � � � � � �
� �� � � 7� �� � � � � � 	 � $
 � � � � � � � � � � � � 
 � �� � $
� � � �� � � 
� 
 � � � 
  �
4 � �
$� � � � � � � � � � � � � � � � � � � 
 �� � � � � � � �
 � � 
 � � � � � � 	 
� � � � � �� ��
� �� � 
� � � � � � � � � � � � � 	 � � �Q� � 
� � � � � � � � � � � � � � � � 	 � � � � � � � � �
�
� � � � � � � � �� ��� � � �� � 
 � � � � �� � � � �� � � 
� � � � � � � � � 
  � 9�� � � 
 � � � 

 �
� � � 
� � � �� � � � 	 � � � �� � � 
� � � � � � � � � � � 
� � � � � � � � � � 
 � 	 � � � � � � � �
� � � � � � � � �� � � � � 
 
� � 
 � � � � � � � � � � � � � � � � � � �� � � 
 � � � 
� � �
	 � � � � � � $� �  � ' � 
� � � � � � � � � � � � � � � � � � � � � ��� 
� � � � � � � �CBB; �
� � � � � 	 � � � � � � � � � 
� � 
 � 6� � � � � � � �� 
 � Q� � � � � � � � � � 	 �� � � � � �
� � � �� � � � � �� �:	 " � � 
�� ��� � � �� � � �CBBC�B; �� � � � � 
� � �
 � � 
 � � 7�
� � � � � � �� 	 � �� � � � � � � � � � �  � #� � � � � 	 �� � 9� � � ��� >&� � � 8��
� � � � 	 
 � � � � � � � � � 
 � � � � � ��� � � � � � � � � " � � � � � � � � 	 � � � � � � �
� � � � ��� 
� � �� � �� 

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

 �� 
� � � �
#� � � :	 " � � 
�� � 

 � >. � � �. � � 8�� � 
 � � � � � � � � 
 � � � � � � � � "� � �
� � � � � �� � �� 

 �� 
� � � ��� �  �
�
/ " � � � � � � � � � 2�� �� � � � � � � � 
 � 9� 
 � � � � � � � � 	 � � � � � � �� � � � 
 �
� 
� � � � 	 � � � � 
� � � � � � � � � � � 
� � � � � � � � � � 	 � � � � � � � � �� � � � 
 � �
� � � �� 
� � 
 �� � � �
 � " � � � ��	 � � � � � � � �� 
� � 
 �Q��� � � �� � � � �� " � � �
� � � �� � � �� ��
" � �� � �
 
2�� � � � � � � �
 
� � ��� 	 � �
 � � � �� � � �� � � � � � 
 �
�� � � 
 � � � � � � � � 
 �� � � � � � � " � � >
 � � � 
� � �8� � � � � 
 � 6� � � � � � ��
� � 
� � � � � � � � � � � 7�� �� � � � � � 
� � � � � � � � " 
� � � � � � 
� �

 	 � � � 	 � � 
� � 
  � 9� � � � � � � � � � � � � � 	 � � � � �� � 
� � � � � � � � 
 � � � ��

 
� � 
� � �� � � � � � 
� � � � � � � �� � � 
� � � � � � � � � � 
 � � � � � � � � � � � �
� � � 	 � � ��� 
 �9��� � 	 � � � �� � 

 �� 
� � � �� � � � � � �� 
� � �� � � �� � � � 
� � �
	 � � � �� � � � � � � � 
� � � � � � � � 	 � � � � � � � " � �� � �� �� � � � � � � � 	 � � 
 � � ��
� � � � 
 � � � � � � � � � �
" �  � , � � � � � � � � � � �� � � � 	 � � � � � � " � � �
� � � 	 � � ? A� � � � � �� � � � � A�O� � � � 
 
� � � 
� � 
 � � 
� � � CBB; �� � � � � 
� �
� � � � � � CBBH� � � � � 

 � � � � � � � � � � � � � 
 
� � � � � � 
� � � � � � � �� 	 � �
� � � � � � � � � � � 
� � 
  � , � � � � 	 � � � � � � � � � � 	 �� � �� � � �� 
 � Q� 
 � � 9�
� � � �� � " � �� �' � � � �� � � �� 
� � �� 
� � �6� �� � $�� " � � �� � 
� � �� � �� � � �
� 
� � �7� � � � � � � � � � 
� � � � � � � � � � " � � � � � � � � � � R' � � � � S� 0� 
  T� 9�
$� � � � � � � � � � � � � � � � � 
 � � � � �� � 
 � � � � � � :	 " � � 
�� � � 
� � � � � � � � � � �
� � � � � � � � � � � � � � � �� � 	 � � � � � � � � 
 	 � � � 

 � �� � � � � � � � � 2��" 

 
� �9�
� 

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

� � � � 
@
� � � � � � � � 	 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 � � � � 
 � 
 � � 
 � � � � 
 � 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 � � � � � � 
 
 � � � � 


5
� 	 � � �C �� � � � �(	 ��%��� �
 
� � �



Our Society has a long history, with a particular emphasis on carrying out 
scientific studies and lobbying on nature conservation issues. Most of the 
scientific studies are funded by competitive application from granting 
bodies (see details in the Annual Report: Xanthopus Vol 21 No. 5). An 
outline of ongoing projects follows. 
 

* 	 
 � � � � � �� 	 � � � � � �� � � $�

 � � � �� � �  �

animals, which may combine 
to have further devastating 
effects on our coastal reefs 
(Worm et al 1999). This 
project tested the effects of 
increasing sedimentation and 
nutrient levels on the spatial 
dominance of turf-forming 
algae where grazers were 
present or absent. 
 
Results:  
 

The final results concluded 
that grazing animals had a 
greater effect on the 

percentage cover of turfing 
algae than increased nutrients 
and sediments. Interestingly, 
the overwhelming effect of 
grazing changed when the 
component species of turfing 
algae (Feldmannia globifera 
and F. lebelli) were analysed 
separately, when a more 
complex story emerged. Not 
only were the effects of 
grazing dependent on the 
nutrient regime for both 
species, but the two ‘turf’ 
species responded differently 
to these treatments.  The two 
major results were:  
 
(1) On reefs where grazers 

had been removed by 
research workers, F. 
globifera did better where 
nutrients were ambient, 
whilst F. lebelli did better 
where nutrients were 
artif ic ially enhanced  
(Fig. 1).  

(2) On reefs that received 
i n c r e a s e d  n u t r i e n t 
t r e a t m e n t  b y  t h e 
distribution of fertilizer 
pellets, the covers of 
F. globifera did better 
where grazers were 
present,  whilst the 
covers of  F. lebelli did 
better where grazers had 
b e e n  r e m o v e d  
(Fig. 1). 

 
Outcomes:  
 

These results raise two main 
concerns for the 
management of our 
coastal reefs. Firstly, 
on reefs where 
hum ans  harves t 
grazers, the presence 
of elevated nutrients 
may regulate which 
type of turfing algal 

species can be expected to 
dominate. Secondly, on reefs 
s u b j e c t e d  t o  h i g h 
concentrations of nutrients, 
the presence or absence of 
grazers will also determine the 
type of turfing algal species 
that will dominate.  
 
As our results show that not 
all ‘turf’ species may respond 
similarly to environmental 
perturbations, this highlights 
that our predictive power may 
be limited in the long-term if 
we categorise all turf species 
simply as ‘turfing algae’. 
Furthermore, because little is 
known about how these turfing 
species interact with the 
system’s ecology, it may be 
b e n e f i c i a l  t o  p r o v i d e 
information on turfing algae 
down to the species level 
when describing responses to 
environmental perturbations. 
 

Introduction:  
 

P r e d i c t i n g  e c o l o g i c a l 
outcomes of human activities 
(e.g. agricultural and urban 
run-off, and removal of 
grazing animals e.g. abalone, 
limpets, will be critical to the 
conservation of coastal reefs 
world-wide. In the next 50 
years the global human 
population is set to increase 
by 50% (Tilman et al 2001).  
 
This will be accompanied by 
greater inputs into the marine 
environment from industrial 
and domestic effluents, 
and run-off from the 
land. Associated with 
these inputs will be the 
significant increase in 
two of the most 
problematic stressors to 
marine ecosystems; 
sedimentation (Airoldi in 
press) and nutrient enrichment 
(Worm et al 1999). This is of 
particular concern for the algal 
assemblages along South 
Australia’s coastlines which 
are known to have the largest 
number of endemic species in 
the world (Womersley 1981), 
and which also function as key 
habitats for a rich assembly of 
fish and invertebrate species.  
 
This unique biodiversity is 
under increasing threat 
because these stressors are 
predicted to devastate the 
ecological assembly and 
promote monocultures of 
densely packed, macroalgal 
mats (Gorgula & Connell in 
press), commonly referred to 
as ‘turfing algae’ (Airoldi 
1998). The impact caused by 
these stressors may be 
compounded by additional 
damage caused by human 
exploitat ion of grazing 
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Our Society has a long history, with a particular emphasis on carrying out 
scientific studies and lobbying on nature conservation issues. Most of the 
scientific studies are funded by competitive application from granting 
bodies (see details in the Annual Report: Xanthopus Vol 21 No. 5). An 
outline of ongoing projects follows. 
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Yarra Pygmy Perch @ Henry Creek, October 03
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 ' +�Monitoring data for Henry Creek during Spring 2003. The graph shows the frequency 
of Yarra Pygmy Perch captured for a particular total length, and also discriminates males (M) 
and females (F). Adult fish ranging from 47-69mm (> 1+ years old) dominate the population, 
with few juveniles detected (i.e. 40-43mm fish). Fish were in peak reproductive condition 
(spawning) with a salinity spike occurring subsequent to monitoring.�



Our Society has a long history, with a particular emphasis on carrying out 
scientific studies and lobbying on nature conservation issues. Most of the 
scientific studies are funded by competitive application from granting 
bodies (see details in the Annual Report: Xanthopus Vol 21 No. 5). An 
outline of ongoing projects follows. 
 

* 	 
 � � � � � �� 	 � � � � � �
� � � $
 � � � �� � �  �

� � � � 
 ' #
� � � � � � � � 	 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 � � � � 
 � 
 � � 
 � � � � 
 � 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 � � � � � � 
 
 � � � � 


� 

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

 � � � � � � � �� � � �
� � 
 � � � 
 � �� � �� � � � � � 
� 
� � �� � � �� � � � � 
� � �� � � 
� � �  �
�
#� � ��	 � 	 � � �� � � 
 

 � � � � � �� ��! � � � � �' � � � � �' � � � � �
� �� � � �4 � � � � �
� � 	 � � �0� 
 � �

 �� � �
� � � �� � �� � � �� � � �� � �� ��) � � � � �&� � � $�Q�� � � � � ��
� � � � 
� � 
� � � � � 
 � � � � � � � � � � � � � 	 �� � 
� � � � � � � � � � "
� � �� � 
� �
� � � � � � � 
� � � � � � � � 
� 
� � 
  � #� � � � � 

 � � � � � � � � �� � � � � � � � � �

 � 
� �
� � � � � � � � � � � � �� � � � � 2� � � 
 
"� � � � � � � � � � � � � � � � � � � � � � 
 	 � � �
� � � 
� � � � � � 
� � � � � � � � � 6
 �  � 
 � � 	 � � 	 � � � � � � � �� � 
 � � � � � � �
� � �
"� � � 7� � � � � � � �� �� �� � 

 � 	 � � � � � � � 6�  �  � ��� � � � 
 � � � � 
 � � � �
� � 
� � � 
� � � � � 	 � � �� � � � � � � � � � �� � � 7 � ) � � � � � � � � � "� � � 
� 
� � �

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

 � � � � � � �  � ' � � � � � � 
� � � � 	 � � � � � �
� � � � 
� 
� � 
 ��
 	 � � �� 
 �
� � � � "� � � 
� � �� � �� � � "� � � �� � � �� � � � $8
 �	 
 � �
� 
 � � � � � � 
� �� � � � � �	 � � � � � � � �� � � � � 
� � 
 � � 
� � 
� � � � � � � � � � � � � � � �
� � � � ��

 �� � � � �� �� ��
� 
 � �
 � � �  �


< 2 � � �
4 � �� - �� 	 
B" � �� #�	 ��� �� � 
 ���� C

%� �
� � � ��� M�>( 	 �� � � � � �� 8L�� � � � � M�>( 	 �� � � � � �� 8�
�

�#� � �� � � � ��. � �� 2
� 
 �

 �� �� 
� � ��

 � ��� � � � � $� � �� ��� � �
� 
 �� � 
�
� � �
� � � 
 	 � "
"� � 
� � � 2� � � � � � � � � 
� � � � 
 
� 	 � � 
� � 
 � 
 	 � � � � 
 � 
 � � ��� � �
� � � � 
 � � 
� � � � � � � � � � � 
 � � � � 
  � 9� � 

 � � � � � � ��� � �� � � ��� �
� � 	 � � � � � � � � � � � � � 	 � � � � � � � � � � � � �� � � � � 	 
 � � � � � � � � �	 � � � � ��
� � � � � �� 	 � � � � 
 �� � �
 	 � "
"� �
 � � 
 � � � ��� � � 
� �  �
�
� � � � �� . � �� 2
� 
 � � � � � � � 
 
 
� �� � � � � � � 2� 
� � � � 
� � � � � �
� � 
 � � � � � � 
 � � 
 � � � 
� � � � �� 
� 
 � � � � 
� � � �� � � � � �  � 9� � � � 
 �
� � � "
� 	 
 �� � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � &� � � 
� � �
+� $� 
  � � � 
 � 
� � � 
 
� � 
�
� � � � � � � 	 � � 
� � " � �	 � 
 � � � � � � � 
� � � �
� 
� �� � 
� � �� 
 	 � "� � � � � � � � � � � $� � � � � � � � 
 � � � � � � �� � � � � ��
. � �� 2
� 
 �6�� 	 � � �
� �?@NF7��� � �5� 
� " 
� � �� � � 
� �� � 
 �� 2� � "� � � � �
6� � � � � � � �� � � � � � � � 
 � � � ��7� 
 � � � 
� � � � � � � � 	 � � � � � � � � � � � � � � ��
� � � � �� � � � �  �&� � � 
� � �+� $� 
 �

 �� �
 � �� � � �	 � 
 	 
� � � �� �� � � 
� � � �
6
 � � � � � � "� 7 � - � � � � � � 
 � � � �
� � � � � "� � �� � � � � �� � � � � � 
� � 
"
� 	 � ��

� � �	 � � � CBBC � %� � � � � � 
� � � � � � � � � 
� � � � � 
 
� � � � � � � � � � � �

 � �
� 
� � � � � 	 �� � � � � � � � � �
� � �� 
 � � � � � �� � � 
� 
 � � 2

 � � � � � � 
� � � � � �
4 � � � � �� � 	 � � �0� 
 �  �
�
' � � "
� � � � 
 
� � 
�
� � � � � �� � 
 � � � � � � � ��� � 
 � � ��� � � � � � � � � � � � 
� � �
� �� 4 � � � � � � � 	 � � � 0� 
 � � � � � 
� � � 
 � � � � � � � � � � � � � � � � ��� � � � �� � � �
* � $� � 
 �- � � � � �� � � � � 
 � � � 
� 
 � � 
� � � � � � � 	 � �  �#� � � �

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

 �� " � 
�� � ��  �
�

+� � � � � � 
 � 
 � � � �� � � � � � � � � � 
 � � �� 
 
� $� � �� � 
 
� � � � � � � �
' 
� � � � 
� � 
� � ' � � � 
 � &� � 
 � � " � � 
� � � ' � � $ � #� � � � � � "� � � �
 � �
� � � � � � �� � � � � � � � � � 

 � � "� � � � � 
� � � � 
 � � ��� 
 � � � 
� � � � �� � � � 
� � � �
� 
 
 � � 
� � � � � � 
� � � +� $� � * � � � � � � 6�� 
 � � � � � � � � � � � � � � � � � 
� �
?@?; 7 �
�
#� � �! � � � � � ' � � � � � ' � � � � � 

 � � � � �
� 
� � � 
� � � � 	 � � � � 	 
 � � � �
� � � � � �
� � �� � � �� � 
� $�� ��� 2� 
� � � 
� �  �9� �� � 
 �� � � "
� 	 
 �� �� � � � �� � � � � � � � �

� � � � � � � � � � 
� � � � � � 
 � � 
 � 6&� � � 
� � � +� $� 
 7� 
� � ?@@; �� � � � �
* � $� � 
 �- � � � � � � � � 
� � 
� � � � � � � � � �� �?@NB
  �#� � �* � $� � 
 �- � � � � �
, � � � � � � 	 � 
 � �� � 
 �� � 
� � �
 � � 
 � � � ��� ��� � �� � 
 � �� ��
� 
 ��� � � � � �
� �
� � � � �� 
 � � � � � � � � � � � � 
 �� � � � � � � � �&� � � 
� � �+� $� 
 � 
 � 
 � � � � 

 � � � � �
� � � � � � � � �� � � � � � � � � 3� � � ���� � � � � � � � � � � � � � � 	 � �
� � � � � � � � � 
 �
� � 	 
 � � � � � � � � � � � � � � 
 
 
"� �� � 
 � �
� �  � � 

 � 
� � � 
"� � � 	 � �
� � �

 � � � � � � � � � 
� � � � � � � ) � � � � � &� � � $� 

 � � � � � � �� � � � � 2� � � � 
� � �� �

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

 � � � � 
� � � ��
� � � 	 �� � 
� �  �0"� � �
 � ��
 	 � "� � �� � � � ��� � � �� � � 	 �� � �
 � � 
 � � � ���

 � �
� � � 
� � � 
� � �� � �) � � � � �&� � � $�
 	 � � � 
 � 
 �� � � � �� � � �� � � 	 �� � 
� � �

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

�
' � � 	 �� � 
� � �� � � 
� � � 
� � �� � 
 �
 � � � � �� �� � � � � � 
� �� � � �
� � �
� �� � � �
� � 	 � � � � � � � � �� ! � � � � � ' � � � � � ' � � � � � � � � ) � � � � � &� � � $� � "� � �

 	 � � � � �CBBCKCBB; �� � � � � �
$� �� � � � 	 
 � � � � 
� � � � � � � � 	 � 	 �� � 
"� �
� � � 
 
 	 � � � � �� � � � � �� � � � � � � � � � � �� � � � � � � � 
 � �
� 
� � �� � 2� � � � � � � � � �
� � � � � 
 � "� � � �� � � � � � � �
� � � 
� � � � � 
� �  � #� � � � � 
� � �
� � �
� � � 	 �� � 
� � � 
 � 
��� � � � � � 

 � 
 � � � � �� � � � � � 	 �� 
 � � 	 � 
� � � � � � �
� � � � � 
� � � 
 � � 
 � �  �%� "� � � � � �� 
 
 �� � � � 	 
� � � � � �

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

 � �� � � 
� � � � �� � � � � � 
 �� 
� � ��� � �:	 " � � 
�� ��

 � �� � � � � � � � �
65
�  �?7 � / � � � � � � � � � � � � � � � � � � � 
 
� � 
 � � � 
 � �
� 
� � � 
 � 
$� �6=?BBBB�
0&7� � � 
 � � � � 	 � � � � � 
� � � � � � 
 � � 
� � � � � � � � 
� � � � � � 
� � �� � � � � � � 

 � 

 �
� � � � � � �� �� � � �� ��� � � �$� � ��� � � � � 
 �
� �� 
� � � � � � � � � � � 	 � � 
" � ��� 
�	 � � �
� � �� � � � ��� � " � ��
 	 � " 
" � � �
�
� � � � � � � 
 � � � � � 
� � � � � � � � ! � � � � � ' � � � � � ' � � � � � � 	 � � � � 
 � � � � �
�� � � � 	 � � � � � 	 � �� "� 	 � � � �� � 
 � � � 
� 
 � 
 � � � 
�
� � � � � � 
� 
� � 
 �� 
 � � � �
� � � � � � 
� � �� � � 
"� �
 � � � 
� 
 �� � � �� � � � 	 
� 
� � �
 � � � � � �� �6� � 	 � � � � � �
' � � � � � ' � � � � ��&� � � � . 	 � � � � � �� � � � ��� � � 	 � � � � �) � � � � � � � � 7 �
9� �� � � �
 � � ���� "� 
�� � �� �� � � 
� � � ��
� � � � � 
 � � � 
�
� �
� � � � � � � 
� � 
 ��  �  �
� � � � � � 
� 
� � � �� � � �� � � � � � � � � � � 
� � � �� � � � � � � � � � � 
� � � � �� �� � " � � �
� � 	 �� � � � � � � $� � � �� � � �� � � � � � �  � 9� � � � � � ! � � � � � ' � � � � � ' � � � � �
� � � � "
� 	 � �� � �� � 

 �
 
� � �

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

� � � ���4� ��� �
 � "
 � �
 � �� � ���	 
 �� � � �� �� � � � � �

� � � �� �� � � � � �



Our Society has a long history, with a particular emphasis on carrying out 
scientific studies and lobbying on nature conservation issues. Most of the 
scientific studies are funded by competitive application from granting 
bodies (see details in the Annual Report: Xanthopus Vol 21 No. 5). An 
outline of ongoing projects follows. 
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GENERAL MEETINGS ����



�are held on the 1st Thursday of the month 
at the Conservation Centre Meeting Rooms 

120 Wakefield St, Adelaide 
 

�7pm (front door open at 6.45) 
 
� 

Next Meeting: 3rd June  2004 
Annie Bond and members of TPAG (Threatened Plant 
Action Group) discussing their group’s activities  


