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2.2 Objectives of and approach to ecological appraisal
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3 Survey methodology
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3.8 Salmonid and cyprinid fisheries habitat assessment.
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4.1.2 RHS analysis
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4.1.3 Summary/key results
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6.2.3 Further studies recommended to increase knowledge of the Loddon catchment
� 
��� �� ����� � �
�
	 ��� � 
 
��"�� � 

� � 
 � �� 
 � �
� � 
 � � ��
 �� �� � �� 
�� � �"�� � � ���� � 
� �� � 
�	 ��	 
 �"�	 
 � �
	 �
� 	 �
"� � � �6��� � �� �� � +� � ��
�� ����� � �
�
	 ��� � 
 
��"�� � � � � �� 
 � �� � �� � 
�� � � 
 � � �	 �6��B
 	 � �� � � � �	 ��
� � �
� � 	 �	 � "�	 ��
� � �� � 
� � � � 
 
�� 	 � �� �� � ��� � �	 � � � �� "�� 	 
 
�
 � �
 � �� � � � � "� �� � ��	 ��	 � � �
	 �� � � � 
� �� �
�	 
 � 9
� �� �#%� 9"� � �$�� � � 	 � � �
	 �� ��	 � �� 	 � � � �� 
�	 
 �	 ��� � 	 �	 � "3�� � 
� � �4� � ��
"�� 
 � �� "� � 	 �	 � "6�� 
�
� 	 � �� �� � �� 7� � � 
� � �
� � 
�
� � � � ��� � 
� � � �� 
� � �� � �� 	 � �� �� �� � �� �� �� � � � � ��
 � �� � 
�	 
 �	 ���� � 
	 ��3�	 
� � � �

� � 
 ��
 � � 
� ��� 	 � �� � � � � � �
� � � 
� � 
 
�� 	 �+�3�� ��� � 
�
 � �� � 
� � �4� � ��
"�� 
 � ���	 � � �� 	 �
� � "�� � 
 �� � �
� � � 	 � 
 
� � ��	 �6���

� � 
� �� � 
 �� � �� 	 � � � � � � �
	 �� 	 � 
�
 � �� � � � � "�� � 
� �� �� � � � "�� 	 ��� � 
� � �� "�
� � �/ 
 � �� 	 
 � � 
 
�&� � 
 � "�
�	 � �� � 
� � �4� � ��
"3�� � � � 	 �
 � � � 
� � � � 
� � �� 
 � �� �� � � � �� �3�� � 
 � � �
 	 
�� ���� � � � � "�
"� � � �� 	 � �� �
 � � � �
	 �
� � �� � � � �� � �	 � 
6��� � � � � � 
� � �� � � � � "� �� 	 � �� �� � ��

· � ( � � ! � 	 � ( � �#	 
 � � �� � � �"�
� 	 �"� � � �$�

· 5	 � � 	 
 �� 	 
 � � � � � �� � � � � � � � 
 
�#	 
 � � �� �"� � �$�

· � �� 
	 � 3�- � � �� 
 � �- ; � �� 
� � "�#	 
 � � �� �"� � �$�



�

* � � �
 � � 
	 +� �1  � �2� � � � �� �/ � 	 �	 � �� � ��&� � � � �� � ���������������������������������������������������������������������������������������. 0

�

7 References

/ 
 � �� 	 
 � � 
 
�&� � 
 � "3�%) ) , 6�" ���
 	� ��
 � �
 ��" �� �	�� ��$� �/ 
 � �# � � ��� ��5�; �' � �
 � � ���, � � � � �6�� H� �
� � � � 
 �� � ��� � � 	 � 
�1 @@6�/ 
 � �� 	 
 � � 
 
�&� � 
 � "3�* � �� 
	 �6�

/ 
 � �� 	 
 � � 
 
�&� � 
 � "3�%) ) , 6��9� ��9	
 � � ���. �� �
 / �!� 
 �: ?�� �� ��	��/ � � � � �6��/ 
 � �� 	 
 � � 
 
�&� � 
 � "3�
* � �� 
	 �6�

/ 
 � �� 	 
 � � 
 
�&� � 
 � "3�� � � . � 6�" �� �	�# � � ��� ��$� 	� �%��� �� 	��� �� �� � 
 �!	��� � 
 ��; �� �� �� � � � � "�! � �� � 
 � � �
- � 
 � � ���� � � . �J � � � �	 
 6�/ &3�* � �� 
	 �6�

/ 
 � �� 	 
 � � 
 
�&� � 
 � "3�� � � . � 6�� / ; � &� / 
 � �� 	 
 � � 
 
�&� � 
 � "�C	 �
 
�� H� �L�� � 	 C� � 
�%%8) . 6�; �
	���� �
 ���
 / 
 	� � 
 �
 ���� ��� � 
 ���
 
 
 � �� �� ��
 / � 
 � �� ���" �� �	�# � � ��� ��$� 	� �%��; � %) � %6�/ &3�1 � � � �
 � 
	 
 6�

/ 
 � �� 	 
 � � 
 
�&� � 
 � "3�� � � 86�� � � � 
 �� � ��� � �� � � 
 � � �� � 
� � �� ���$� / � ��� ��
 �� �
 / ���	
 / �	�� �	��� � 
 ��� � ����
? � � � � 
�	 
 � ���
 � 
� � � 
�	 
 6�� � � � � �� 0� � � � � 86�

/ 
 � �� 	 
 � � 
 
�&� � 
 � "3�� � � � 6�� � � � 
 �� � ��� � �� � � 
 � � �� � 
� � �� ���� 	��� 8� ��	�/ � �	
 �� � �	��� 	� ����� / � ��� � �
�� �	�� �	�6�? � � � � 
�	 
 � ���
 � 
� � � 
�	 
 6�� � � � � �%, � � %� � � 6�

/ 7
� 
 � � 3� 6�&63�* � �� �3�� 6�- 6�� 
 � � � � � � 3�� 6�26�%) ) )6��� �� � � �; �	 � ��
 � � 7�
 � �� � �
 � �* � �
�� � �
� � 
 
� �� �� � � � 	 �
 � � � 
� � � � 
� � ��� ��� � � � � 	 �+�� 	 � �� � 

�
 � �� "� �	 � � 	 �	 � �� � ��	 � C� � 
�� � �6��" ��� �� ��
 �
" �� �	��" ���� 	�� �� � 
 �, � � � ��/ �� �6�%0��0@. �L�08@6�

( � �� � 	 � 3�� � � 86�� � ��� ���
 � ��* � ��	�) %����$�� 
 %4�� � � ���� ����� � ��� ��	�� 
 	�6�

( 	 �� � �3�' 6� 6( 63�' � � � � 
 3�G6� 63� � � � � 3�� 63�� 	 � � 
 3�B6G63�� � �
 
3�56�� 
 � �� � � � 	 
 3�; 6( 6�#%) ) ) $�
, �� � �9	
 � � ���" � � � ?�� �� ��	��/ � � � � �6�� �H�� �� � � � 
 �� � ��� � � 	 � 
�/ . � 3�/ 
 � �� 	 
 � � 
 
�&� � 
 � "6�
�

G'   3�#� � � @$3�) 
 / / 
 � �$�� � 
 � 	
 ��, 
 � ��
 	�� ��' � �
 � � ����
 	�* 
 
 
 �� � 
 3�J � � � �	 
 �; � � � � � �"�� � � @3�
� � � ' �%8@. 9� %, � �

B� ��"3�- 6�! 6�#� � � � $�� � � 
 
���� � 
�	 
 �	 ��� 	 � � 	 
 �� � 
 
� �� �� �� 
	 � � ��
 �� �� � ��6�� ���
 �$�� 
 ���3�� 3�0� . 9
8� � �

B� ��"3�- 6�! 63�&� � � �3� 63�! �� � � �3�&6� 63�G� � �� � 	 
 3�G63�B�	 +	 � �+�3�G63�5"� � 

3�/ 6�* 63�- � � � � "9
* ��� � 3�G63�2��
� � � � � 3�� 6�H�1 ��+�
 �3� 6��#� � � %$�9� ��9	
 � � ���. �� �
 / �!� 
 �: ?�; �> ��	@��, � � � � �6���
� � � �� � � �/ � �
�	 
 6�� H� �� � � � 
 �� � ��� � � 	 �
�/ � � � � � 6�* � �� 
	 ���/ 
 � �� 	 
 � � 
 
�&� � 
 � "6�



�

* � � �
 � � 
	 +� �1  � �2� � � � �� �/ � 	 �	 � �� � ��&� � � � �� � ���������������������������������������������������������������������������������������. ,

' � 
�	 
 � ��� �� � � � �&� 
� 	 � �
"3�%) ) � 6�" �� �	�) 
 		�
 
 	�$� 	� �%���� 	 
 � � � � � 
�	 
 �� � � � 
 �� � ��( � 
 � � 	 	 +�%6�

1 � � � �
� � ��

� � � 6� � � � � � �� � 6� �	 � �� � �� �
"6	 � � 6� +�

� � � 6� +� � � 6	 � � 6� +�

� � � 6C
 � � 6� 	 � 6� +� � � 	 
� � 
� � �� �
� � � � & �� � �� � 
�	 
 6�

�



�

�

8 Figures



�

�



Woodland 1

Woodland 2

Woodland 3

±
Key:

Note:

Drawing Scale at A4:

Revision :Drawing No. :

Drawn by :

Checked by :

Approved by :

Date :

Date :

Date :

Drawing :

Project :

Halcrow Group Limi ted

Basingstoke Water Cycle Study
Phase 2

Figure 1

-

P. THROWER

C. EWING

C. GUY AUG 2008

AUG 2008

AUG 2008

1:60,000

Halcrow Group Limited
Burderop Park, Swindon, Wiltshire, SN4 0QD
Tel +44 (0) 1793 812479 & Fax +44 (0) 1793 812089

Client

Rev By Chkd Apprvd Date Description

This map is reproduced from Ordnance Survey material with the permission of Ordnance Surveyon behalf of the controller of Her
Majesty's Stationery Office © Crown Copyright. Unauthorised reproduction infringes Crown copyright and may lead to prosecution
or civil proceedings. Basingstoke and Deane Borough Council, XXXXXXXXX, 2008

0 1,500 3,000 4,500 6,000750
Metres

Location of Rivers &
Woodlands



Site 4

Site 3

Site 8
Site 3a

Site 2

Site 1

Site 6

Site 5

Site 7

±
Key:

Note:

Drawing Scale at A4:

Revision :Drawing No. :

Drawn by :

Checked by :

Approved by :

Date :

Date :

Date :

Drawing :

Project :

Halcrow Group Limi ted

Basingstoke Water Cycle Study
Phase 2

Survey Sites for MTR, MFR
and Loddon Pondweed

-

P. THROWER

C. EWING

C. GUY AUG 2008

AUG 2008

AUG 2008

1:60,000

Halcrow Group Limited
Burderop Park, Swindon, Wiltshire, SN4 0QD
Tel +44 (0) 1793 812479 & Fax +44 (0) 1793 812089

Client

Rev By Chkd Apprvd Date Description

This map is reproduced from Ordnance Survey material with the permission of Ordnance Surveyon behalf of the controller of Her
Majesty's Stationery Office © Crown Copyright. Unauthorised reproduction infringes Crown copyright and may lead to prosecution
or civil proceedings. Basingstoke and Deane Borough Council, XXXXXXXXX, 2008

0 1,500 3,000 4,500 6,000750
Metres

Figure 2



")

")

")

")

")

")

")

")

")

RCS/RHS 5

RCS/RHS 2

RCS/RHS 7

RCS/RHS 8

RCS/RHS 3

RCS/RHS 4

RCS/RHS 6

RCS/RHS 1

Invert/Diatom 9

Invert 8

Invert/Diatom 7

Invert/Diatom 6

Invert 5

Invert/Diatom 4

Invert/Diatom 3

Invert/Diatom 2

Invert/Diatom 1

±
Key:

Note:

Drawing Scale atA4:

Revision :Drawing No. :

Drawn by :

Checked by :

Approved by :

Date :

Date :

Date :

Drawing :

Project :

Halcrow Group Limited

Basingstoke Water Cycle Study
Phase 2

Survey Sites for RCS, RHS,
invertebrate and diatom sampling

-

P. THROWER

C. EWING

C. GUY AUG 2008

AUG 2008

AUG 2008

1:60,000

Halcrow Group Limited
Burderop Park, Swindon, Wiltshire, SN4 0QD
Tel +44 (0) 1793 812479 & Fax +44 (0) 1793 812089

Client

Rev By Chkd Apprvd Date Description

This map is reproduced from Ordnance Survey material with the permission of Ordnance Survey on behalf of the controller of Her
Majesty's Stationery Office © Crown Copyright. Unauthorised reproduction infringes Crown copyright and may lead to prosecution
or civil proceedings. Basingstoke and Deane Borough Council, XXXXXXXXX, 2008

0 1,500 3,000 4,500 6,000750
Metres

Figure 3



"
"

"Surveyed Woodland 3

Surveyed Woodland 2

Surveyed Woodland 1

±
Key:

Note:

Drawing Scale at A4:

Revision :Drawing No. :

Drawn by :

Checked by :

Approved by :

Date :

Date :

Date :

Drawing :

Project :

Halcrow Group Limi ted

Basingstoke Water Cycle Study
Phase 2

Woodlands within the 1 in 100 year flood
extent and those surveyed in June 2008

-

P. THROWER

C. EWING

C. GUY AUG 2008

AUG 2008

AUG 2008

1:60,000

Halcrow Group Limited
Burderop Park, Swindon, Wiltshire, SN4 0QD
Tel +44 (0) 1793 812479 & Fax +44 (0) 1793 812089

Client

Rev By Chkd Apprvd Date Description

This map is reproduced from Ordnance Survey material with the permission of Ordnance Surveyon behalf of the controller of Her
Majesty's Stationery Office © Crown Copyright. Unauthorised reproduction infringes Crown copyright and may lead to prosecution
or civil proceedings. Basingstoke and Deane Borough Council, XXXXXXXXX, 2008

0 1,500 3,000 4,500 6,000750
Metres

Figure 4



Site 1

Site 8

Site 7

Site 3

Site 4

Site 2

Site 5

Site 6
±

Key:

Note:

Drawing Scale at A4:

Revision :Drawing No. :

Drawn by :

Checked by :

Approved by :

Date :

Date :

Date :

Drawing :

Project :

Halcrow Group Limi ted

Basingstoke Water Cycle Study
Phase 2

Fisheries Habitat Surveys

-

P. THROWER

C. EWING

C. GUY AUG 2008

AUG 2008

AUG 2008

1:60,000

Halcrow Group Limited
Burderop Park, Swindon, Wiltshire, SN4 0QD
Tel +44 (0) 1793 812479 & Fax +44 (0) 1793 812089

Client

Rev By Chkd Apprvd Date Description

This map is reproduced from Ordnance Survey material with the permission of Ordnance Surveyon behalf of the controller of Her
Majesty's Stationery Office © Crown Copyright. Unauthorised reproduction infringes Crown copyright and may lead to prosecution
or civil proceedings. Basingstoke and Deane Borough Council, XXXXXXXXX, 2008

0 1,500 3,000 4,500 6,000750
Metres

Figure 5



Potential enhancements - site 2

Potential enhancements - site 3

Potential enhancements - site 1

±
Key:

Note:

Drawing Scale at A4:

Revision :Drawing No. :

Drawn by :

Checked by :

Approved by :

Date :

Date :

Date :

Drawing :

Project :

Halcrow Group Limi ted

Basingstoke Water Cycle Study
Phase 2

Potential Habitat
Enhancement Sites

-

P. THROWER

C. EWING

C. GUY AUG 2008

AUG 2008

AUG 2008

1:50,000

Halcrow Group Limited
Burderop Park, Swindon, Wiltshire, SN4 0QD
Tel +44 (0) 1793 812479 & Fax +44 (0) 1793 812089

Client

Rev By Chkd Apprvd Date Description

This map is reproduced from Ordnance Survey material with the permission of Ordnance Surveyon behalf of the controller of Her
Majesty's Stationery Office © Crown Copyright. Unauthorised reproduction infringes Crown copyright and may lead to prosecution
or civil proceedings. Basingstoke and Deane Borough Council, XXXXXXXXX, 2008

0 1,250 2,500 3,750 5,000625
Metres

Figure 6



Appendix A – River Habitat Survey including
GeoRHS

�



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

 � � � � � 
 �
 � � � � � 
 �
 � � �	� � 
 	 
� � �� � �� � � � � � � � �� � � � � � � � � �� �!�" �� � 	�# � $�
� 
�%&	� � � '� 
 � �

( �

A River Habitat Survey

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


) * �� �
� � * � �� � ��� 
 
� �	 � �� 
� � �

 �" �� � 	 �# � $�
� 
�%&	� � � � �+" # %,�&� � � 	 
� � � � �$� �# � �� 	 
 - �
� 	 
 &� �. 
� ��� �/ 001'�%&	� � � � �- � 	 � �&� � � 	 
� � � � �� � �� � 	 
�
 2�� * � � � �/ �
 2�
* � �� � � �� � � 

 � � �
3 � 
� 	 �� � � �� �%
&� � �+3 � %,'�� ���2�� �� ��&	� � � � �- � 	 � �� 
 � � �� 
� � �$� �� � 	 
 ��� � �
4 � � � 	 �� � � 5�- �
* �� � 
� �� 	
 � � � � �� � �� � � ��� 
� 	 � 	 � 
� 
�
 � �$� �# � �� � �4 � 	 � - � ��'��

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

" # %��&	� � � � �- � 	 � �&� � � 	
� � � � �� 
�
* � �� �� * 
�� � � � �� �� 
 �� 
��
 � � 
�
 � � ��� � � 
�2�� � �
 � �
� �� &	 � � �( � �6�( � ��� �7&�� �/ 001'�%�
� �( 5�� �	 � �� 
�� � �� �* � � � ��� �� 
 � �2�� � �� * � � � � ���
 � � 
� � ��� �
� � �&	$� � �� 	 � � 5�- � � �� $� � � 
 � � � �� � 	 �� ��� 

 �
* � ��&	 � � � �� &� �

 �
* � �� � �
 	 �
� �
 2�
* � �
� * � � � � ��$� �� � �� &�� � 	 
� � '��

) * � �� 
 	 � ��&	� � � � �2
 ��
 - � � �
* � �� 
� � � � 	 � �2�� �� ��&	� � � �� &�� � � � � �+� � � �	 
 � � � � 
�
� � � � � � 5�/ 008� ,'�� &	
* � 	 �� � � �
�
 � � ��� � 
 � 
 	 � * 
 �
 � �� � ��2� � 
&	 � � �- � 	 � �	 � � 
 	 � � � 5�
$� � � � �
 � �
* � 
�
 2�3 � �� � 	 �+/ 000,5�� �
� � ��� �� � � �	
 � � � � 
�� � � � � � �+/ 008$,'�) * � ��� 

� 	 �
+� � 
 - � �� � �� � 
 " # %,�� 	 
 � �� � � �� � ��  
� � � �
 � �

 �
* � ��  �� 
�� � �" # %5�� � � �� � �� � � � �2�� �
� � 
 � 
 	 � * 
 �
 � �� � ���� 2
 	 � � 
�
 � 5�� 
 � 
�� 
 
� $�� ��� �	 � �� 
�
 � �

 �� 	 
 � �
 � �� � � �
� � � �� � � 
� 
�
 � �- �
* �� �
* � �� * � � � � ��	 � � � * � � '�) * � �� � 
 " # %�� � 
* 
 � 5�- * ��� 
�� 
����&� � � 	 �
� � � � �
 � � � � 
5�� 	 
 � �� � � �� � � �
�
 � � ��� * � � � � ���� 2
 	 � � 
�
 � �&� � 2&���� �� * � 	 � � 
� 	 �� �� � �
* � �
* � $�
� 
�$� �� � ��&	� � � � � '�

� ���� � 
� �- � � �� � � 
�

 �
* � �� � � �	 
 � � � � 
�� � � � � � �2
 	 �� � 
	 � �
 � 

 �
* � �" # %�� � 
� $� � � '�
" � �&�
� � 
�# � $�
� 
�4 
 � �2�� � 
�
 � �%� 
 	 � � �+# 4 %,�� � � �# � $�
� 
�� &� ��
� �� � � � � � � � � 
� �
+# � � ,�- � 	 � �&� � � �2
 	 ��� 
� 	 � 	 � 
� 
�
 � '�) * � �# 4 %�� � � � � � � � �
* � �� � � 	 � � �
 2�� 
 � �2�� � 
�
 � �
� � � 
 � �� 
� � �- �
* �� �	 �� � 	5�
 � �
* � �$� � �� �
* � 
�	 �� � 	 �* � $�
� 
�9&� ��
� ��� �� 
	 
 � � �� ��� 2�&� � � � � �
$� �
* � �
� � � �� � � ��  
� � 
�
 2�� 	
�2�� �� ��� 
 � �2�� � 
�
 � '�%� 
 	 � � �� 	 � �� 

	 �$&
� � �

 ��&	� � � � �
$� � � � �
 � �
* � �� 	 � � � � � � �� � � ��  
� � 
�
 2��&� * �� 
 � �2�� � 
�
 � �5�- * �� * �� � � $�� � �
* � �	 �� � 	 �

 �
$� �� �� � � � ��� �
 � � �
 2�2�� � �# � $�
� 
�4 
 � �2�� � 
�
 � �� �� � � � � �+# 4 � ,�	 � � � �� � �2	
 � �
:� 	 �� 
�� � ; � � � �!� � 
&	� �<�

 �:� � � � 	 � �� �� 
 � �2�� � <'�� 
 � � � 	 � � �� 5�
* � �# � � �� � � 
� � �
 22� 	 � �� �
$	
 � � �� � � �&	� �
 2�
* � �� �� � 	� �
� �� � � �:� � 
&	� �� � � �<�
 2�
* � �� * � � �� � ��* � $�
� 
�� 
	&� 
&	� �
 2�
� �� �
� 5��� � �&� �� � �$
 
* �
* � �� * � � � � ��� � � �	 �� � 	 �� 
 	 	 �� 
 	 '�%� 
 	� � �� 	 � �� � 
� 	 � �� � � �$� �
* � �
� 	 � � � � � � �� � � ��  
� � 
�
 2�* � $�
� 
�2� � 
&	� � �
 2�� � 
 - � �- ��� ��2� ��� 
� 	 � � 
�	 � � 
 	 � � � �� &	�� � �

* � ��&	� � � '�� 
 � 2�� � � � � �� � 
� � 
 	 �� � �� 	 � �� � � ��� � �

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

 2�2� � 
&	 � � �	 � � 
 	 � � � �� � �:= 
 
�>�� �$�� <�� 
�
* � �
�� � �
 2�
* � ��&	� � � '�# 4 %5�# 4 � �� � � �



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

 � � � � � 
 �
 � � � � � 
 �
 � � �	� � 
 	 
� � �� � �� � � � � � � � �� � � � � � � � � �� �!�" �� � 	�# � $�
� 
�%&	� � � '� 
 � �

/ �

# � � �� � � �$� �&� � � �

 �
 $�� � 
�� � �� �� 
 � � � 	 � �2� � 
&	� � �
 2�� �22� 	 � � 
�� �
� � �- �
* �� �� �
� � 
� * � � � 
�� 	 � � '�

� 
 � 
�  
�� � � �� � �� �
 2�
* � �" # %�	� �&�
� �- ����� 
 
�$� �&� � � 	 
� � � � �2
 	 �
* �� �� 	 
 �� � 
5�� � �
* � �
� � � �	 
 � � � � 
�� � � � � � <� �" # %�
� � � �� 	 � �� &	 	 � � 
�� �� � � �� �� � �� � � �� � 
�
* � �&� � �
 2�# � � �
� �� � � �� � � 
� � �+� � � � 	 � 
� � �&� �� � �# � � �� � � �� &�
�� � 	 �� 
� �� 
� 
�� 
�� � ��� � � �� � � � ,�&� 
���� �2&���
	 � � �� - �

 ��� � � � 
�� � 
� ��
� �&� � �* � � �$� � � �� 
 � � �� 
� � '�) * �� ��� �� � �� �	 � �&�
�
 2�� 
 � � � 	 � � �
	 � �� � � �	 � � � 	 � �� � �� �� &� $� 	 �
 2��� �&� � �- �
* �
* � �# � � �� � � 
� � �� � � �� 
 
� � 
�� ��2
 	 �
� �� �� 
� 	 � 	 � 
� 
�
 � �+� � 	 � 
 � � ��� 
 � � &� �� � 
�
 � �2	
 � �. &� � �) � � �
 	5�� � 5�

 �# � �� � �
4 � 	 � - � ��,'��

) * � �" # %��&	� � � ��
 � � 
�
 � � �- � 	 � �� * 
 � � � �

 �� 
 		 � � � 
 � � �

 �
* � �4 � � 	 
 � * � 
� �%&	� � � 5�
" �� � 	 �� 
 		 �� 
 	 �%&	� � � �� � � �� 9&� 
�� �� � � 	 
 �� � � 	 
� $	� 
� �� � � � �� �� 
 �� 
� �� �� 
 �
&� � � 	 
� � � � �� � �� � 	 
�
 2�
* �� �� 	 
 �� � 
'�) * � �	 � �&�
� �- ����$� �&� � � ��� �� 
 � $�� � 
�
 � �- �
* �

* 
 � � �2	
 � �
 
* � 	 ��&	� � � �5�� � � �� � 
� �
 � �2&
&	� �- � 
� 	 �9&� ��
� �� � � �2�
 - �	 � �� 
�� � �

 �
* � �
� � � � �
 � � � � 
�� 	 
 � 
 � � �� �� 	
 &� � �� � � �� � � 

 � � 5�

 ��� 2
 	� �
* � �
 � � 	 � ���� 
 � � �&� �
 � � �
 2�

* � �� * � � � �/ �3 � %'



� �8�

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


� �� �� �� * � � 
� �� 
 � � �� 
� � �� &	�� � �
* � ��&	� � � �� 	 � �� 	 
 � �� � � ��� �� � � � � � � �( '�� * 
 

 � 	 � � * � �
� � � � 	 � 
� � �� &	�� � �
* � ��&	� � � �� 	 � �� 	 
 � �� � � ��� �� � � � � � � �/ '�) * � �� * 
 

 � 	 � � * � �� 	 � �&� � � �


 �� * � 	 � � 
� 	 �� � �
* � �� � � � 	 � ��� � 
&	� �
 2�
* � �	 �� � 	 �� * � � � � ��� � � ��&		 
 &� � �� � ��� � � � � � � � 5�


 � � 
* � 	 �- �
* �� � � 
 � � 
	 � 
�� � �2� � 
&	 � � �� � � �� 
 � �2�� � 
�
 � � �	 � � 
 	 � � � �� &	�� � �
* � �
�&	� � � '�

%&� � � 	 � �� � � � 	 �� 
�
 � � �
 2�" # %�� �
� � �/ �

 �15�$� � � � �
 � �
* � �� � 
� �� 
 � 
� �� � � ��� �
* � �2�� �� �
	 � � 
 	 � �� � �� * � � 
�5�� 	 � �� 	 
 � �� � � ��� �� � � 
�
 � � �/ '( '( �6�/ '( '?�$� �
 - '�# 4 %5�# 4 � �� � � �
# � � �� � 
 	 � � �� 	 � �	 � � 
 	 
� � ��� �) � $�� �( ��

+� , " # %�� �
� �/ �
· " '�. 
 � � 
 � '�@�� �� � � �� � 5��� � � � �� 
� �� �� ; � �� � � �� � � 

 � � �&	$� � �� 	 � � '�
· � � � 
�� �� � � � � � 	 �� � �+� 
 � � 
�� � � �� 
	 � �� * 
� � � � ,�� * � � � � ���� �2�� 
�� 	 � � �
 2�

� 
 � � � � � �� � ��� � A�
* � �2�
 
 � � �� �� �	 � � � �� � �� 
 � � � � 
� � �+- �
* �� 	 � �� � � � �� * � � � � �� ,'�
· . � � � �&� � �- �
* �� �
* � ��� � � � �� 
� �B
 � � �
 2��� 2�&� � � � ��� �	 � � 
 	 � � � �� � �� 	 � $�� 5�

- �
* �� ���� �
� � �� � 
 &� 
�
 2�� � � �!� � 
&	� ��- 
 
 � �� � � �	 � � 
 	 � � � ��� �
* � �- �� � 	 �
+C0� ,�2�
 
 � � �� �� '�

· ) - 
 �� �� 
 	 �+�'� '�
 2���� �
� � ��� 2�&� � � � �&� 
 � �	 �� � 	 �� * � � � � �,�$	�� � � � �� 	 � �
	 � � 
 	 � � � 5�� � ��� �� �2
 	 � �+� 
 
�� &$��� �� � � � � � �6�� � � � � 	 � �	 � � 
	 �� 
� � �

 �2� 	 � � 	 �&� � �

 � �� ,'�4 � � � � � � � � 
��� 2�&� � � � � ��� � �&� � � �2�� * � 	 �� � �� � � � � � � � � 
5�- � � � �
� &

�� � �� � � �2� � � �� � �

 �� 	 � � � � 
���� � � 

 � � �� � � � � �5�
* � ��� 

� 	 �	 � � 	 � � � � 
�� � �
* � �
� � �� �� 
 � �2�� � 
�
 � �� 	 � � � � 
'�) * � �$� � � � �� 
�
 � � �� � 
 
�� * � � � ��
 � � 
�
 � �- � 	 � �
	 � �� 2
 	 � � � �
 � �$
 
* �� �� � � '�

· � �	 � �� 
�� � �� �� � � ���� * � � � � ��+- � 
� 	 �- �� 
* �
� � �� � ��� �D� A�$� � � !2&���- �� 
* �?�!�
(C� ,�- �
* ��&$� 
	 � 
� � �� 
 � �� � 
� � �$� �� 	 � � � �� ; � � $$�� � '�� �
 - ��� �� � �� �� �
� � 
 
 
* �
 	 �	 �� � �� � 5�- �
* �
 � �� �� �� �� � �� �	 �22�� �	 � � 
 	� � � '�� * � � � � ��2� � 
&	� � �
�� � �� � 
�� � �� � � 
 � �
�
 � ; � � � 	 � 
�
 � �� 	 � �� $� � � 
'�

· 3 * � 	 � �&� � 
 � �2�� � 5�� � 	 
* �$� � � � �� 	 � � 
 � �� � 
� 5�	 � � � �� � �2	
 � �� � � 
�� �� �
 � �� � �


 �&� � � 	 � &
�+�'� '�� 	 
 � �� � �� �
 � � � ,A�� 
� $�� �� ��22� �� 	 � �	 � � 
 	 � � � �� 
�
 � � �� � 
 
�
� * � � � ��
 � � 
�
 � '�%
 � � ��� � � 
* � �
 2�$� � � �� 	 � �� 
 � �2�� � 5��� � �&� �� � �	 � !
� � � 
�
 � �� � 5�	 � !� � 2
 	 � � � � � 
5�� �
- 
 �� 
� � � �� �
 � � �� � � �C0� �
 2�� � $� � � � � � 
'�
) * � � � ��� 2�&� � � � � �� 	 � �� 
 
�* 
 - � � � 	 ��  
� � � �� � '�� �� � � ����� � � 
* �
 2�$� � � �
� 
 � � * �� � ��� �	 � � 
 	 � � � '�

· �  
� � � �� � �� � 	 � �� � ��� � � � 
� 
�
 � ��� � �&� � � �$	
 � � ��� � � � � �* � 	$�5�� � � �- � 
� 	 �
� 
 �� � �- � 	 � �	 � � 
 	� � � �� 	 � � � � 
��� �
* � �� 	 � � '�� � �� � � � 
�
	 � � ; � � 	&$�� 
 � � 	 ��� �
� 
 � 
�� &
 &� �	 � �&�
�� � ��� ��  
� � � �� � �� * � � �� � �� � � �
 � � 	* � � � �� � �$	� � � * � � '�



� �E�

� � � 
 � �� 
� � �
	 � � �	 
 
 
� �� � � �- 
 
 � � �� � $	�� �+�� � �&� �� � �� �2� ��� � �
	 � � ,�� 	 � �� �� 
 �
� 	 � � � � 
'�

· F� !� * � � � � ���&$� � 	 � � � �2�� � �� � � �$	
 � � �� � � � � �� 9&� 
�� �� � � � 
� 
�
 � �� 
 � � 	 ��� �
- �� � � � 	 � � � �� � � ��  
� � � �� � 5�- �
* �� �
 � �� �� �� �� � �� �� � 
 
�� * � � � ��
 � � 
�
 � �
	 � � 
 	 � �� � �2��� � � � 

 &� �� �� � � �+� � ��  
� � � �� � ,'�

�
+$, " # %�� �
� �8�

· " '�. 
 � � 
 � '�" &	� ��!�� ; � �� � � �� � � 

 � � 5�&; � �� 
 � 2�&� � � � �- �
* �. � � � '�
· � �� � � 
�� �� � � � � � 	 �� � �� * � � � � ���� �� �� * � ��
 - �:� � � <�� � ��� � 5�- �
* �� �- �� � 	 �

� 
 � � � � 
� � �2�
 
 � � �� �� �+� 	 � �� � � � �� * � � � � ��� 	 � � � � 
�
 � �	 �� * 
�* � � � �$� � � ,A�
� 
	 � �� * 
� � � � ��� �� 
 � � �� 	 � � � �� � � �� 
 � �2�� � �2
 	 �2�� * � 	 �� � '�

· � 	 � � 
 � �� � � 
��� � � �
� � � ��� � � � �� 
� �� �� � �� � � � 
�

 �� * � � � � ��� � � ��� �- �� � 	 �
2�
 
 � � �� �� �+C0� ,��� �&� !�� � 	
 � � � �� 	 � � � �� � � ; � � � 
&	� �� � � �
� ���* � 	$� '�

· ) - 
 �� �� 
 	 �+�'� '�
 2���� �
� � ��� 2�&� � � � �&� 
 � �	 �� � 	 �� * � � � � �,�$	�� � � � �� 	 � �
	 � � 
 	 � � � 5�

 � � 
* � 	 �- �
* �� �� �� 
 	 �
 &
2� ��; �� 
� � � '�%
 � � ���� �
� � �	 � !� ��� � � � � 
�
� � � �� 
 	 � ��  
� � � �� � �
 � � 	!� � � � � � �� � �
 2�� * � � � � ��
 $� �
 &� �+	� !� � � 
�
 � � � �
� * � � � � ��	 � � 
 	 � � � �� 
�D�� � 
 
�� * � � � ��
 � � 
�
 � � ,'�4 � � � � � � � � 
��� 2�&� � � � � �
�� � �&� � �2�� * � 	 �� � �� � � � � � � � � 
5�� � �� �� ��� �
* � �2
 	� �
 2�$� � � �� 
 - �� � �� � � �
- � � � �� &

�� � ��'� '�� �� � 	 �� �	 � �&�
� ��� �� * � � � � ��� 
 � �2�� � 
�
 � 5�� 
 � � �� � �� � � �
� ��
� 
�
 � '�. �

� 	 �- � � �� 	 � � � � 
5�� � �- � 	 � �2�� �� �� �� � � �
 2�
 

� 	 '��

· � � 
 
* � 	 �	 � �� 
�� � �� �� � 	 	 
 - �� * � � � � ��+
� � �� � ��- � 
� 	 �- �� 
* �C� A�$� � � !2&���- �� 
* �
1�6�( / � ,�- �
* �� �� � � 
 � �
�� � 5�� ��
�� 
 � �� � 
� � ��&$� 
	 � 
� 5�� �
* 
 &� * �
� 	 � � � �; � � $$�� � �� 	 � �	 � � 
 	 � � � ��� � � ��  
� � � �� � �� '�� �
 - ��� �� � �� �� �� � 
 
 
* �� � � �
&� �2
 	� 5�- �
* �� 
 � � �� 
 � � �� � A�� * � � � � ��2� � 
&	� � �� 	 � �� 
 
�	 � � 
 	 � � � '�

· 3 * � 	 � �&� � 
 � �2�� � 5�� � 	 
* �$� � � � �� 	 � � 
 � �� � 
� 5�	 � � � �� � �2	
 � �� � � 
�� �� �
 � �� � �


 �&� � � 	 � &
�+�'� '�� 	 
 � �� � �� �
 � � � ,'�� ���� �
� � ��� � � 
* �
 2�$� � � ��� �� 
 � �2�� � 5�
�� � �&� �� � �	 � !� � � 
�
 � �� � �� � � �	� !� � 2
 	 � � � � � 
�+	� � 
 	 � � � �� 
�
- 
 �� � 
 
�� * � � � �
�
 � � 
�
 � � ,'�

· �  
� � � �� � �� � 	 � �� � ��� � � � 
� 
�
 � ��� � �&� � � �
� ���+� 	 � � � � � �� 
� ,�� � � �$	
 � � �� � � � � �
� � � � �� �5�- �
* �
 � �� ��� 
 �� 
� � ; � � � 

� 	 � � �
	 � � � �	 � � 
 	 � � � '��

· %&$� � 	 � � � �� � � � 
� 
�
 � �� � �� �� �� 
 � � 	 �� � � �2�� � !�� � � � � �� � � � �� �5�� �
* 
 &� * �

* � � � �� 	 � ��� � � ��  
� � � �� � �
* � � ��� �" # %�� �
� �/ '�� 	 � � !2�
 � 
�� � �+� 	 � �&� � $�� �
� �� � � �� � ',�� � � � 
� 
�
 � ��� �	 � � 
 	 � � � �� 
�
- 
 �
 2�
* � �� � 
 
�� * � � � � '�



� �C�

+� , " # %�� �
� �E�
· " '�. 
 � � 
 � '�" &	� ��6��&� 
�&; � �" '�. 
 � � 
 � ; . � � � �� 
 � 2�&� � � � �
· ) �� * 
�� �� � � � � � 	 �� � �	 �� � 	 �� � 
��� �� * � ��
 - �� � � �� � ��� � �+- �� � 	 �� 
 � � � � 
� � �

2�
 
 � � �� �� �� 	 � � � � 
,5�- �
* �� * � �� �� 
	 � � � �2� � 
&	� � '�F� 2�&� � � � � ��� � �&� � �2�� * � 	 �� � �
� � � �� � 	 �� &�
&	 � '�

· . � � � �&� � �- �
* �� �$
 
* �
* � ��� � � � �� 
� �B
 � � �
 2��� 2�&� � � � �� � � �
* � �- �� � 	 �
2�
 
 � � �� �� ��� �	 � � 
 	 � � � �� � �� 	 � � 
 � �� � � 
�� �� � � �!� � 
&	� ��$	
 � � �� � 2; � � � � �
- 
 
 � �� � � �� �
 � � �
* � ��� 2
�* � � � �$� � � �� � � ��� � 	 
 � � � ; � � � �!�� � 	 
 � � � �
� 	 � � � �� � � �� �
 � � �
* � �	 �� * 
�* � � � �$� � � '��

· @� � �� �� 
 	 �+�'� '�
 2���� �
� � ��� 2�&� � � � �&� 
 � �	 �� � 	 �� * � � � � �,�$	�� � � ��� �
	 � � 
 	 � � � '�� * � � � � ��	 � !� ��� � � � � 
��� �
 $� �
 &�5�$&
�� 
 
��  
� � � �� � '�
4 � � � � � � � � 
��� 2�&� � � � � ��� � �&� � � �2�� * � 	 �� � �� � � � � � � � � 
5�- � � � �� &

�� � �� � � �
� 	 � B�� � '�

· � �� ��� * 
�� ��� 	 � � 	 �� * � � � � ������

 �" # %�� �
� � �/ �� � � �8�+- � 
� 	 �- �� 
* �
� � �� � ��� �1� A�
$� � � !2&���- �� 
* �G�!( / � ,�- �
* ��&$� 
	 � 
� � �� 
 � �� � 
� � �$� �� 	 � � � �� ; � � $$�� � �
+� ��
� �� 	 � � � � 
�$&
�� � � � 	 � ��� �H(0I ,'�� �
 - ��� �� � �� �� �� � 
 
 
*5�- �
* �� �� �� � �� �
� 
 
 ��	 � � 
 	� � � '�� * � � � � ��2� � 
&	� � ��� � �� � 
�� � �� � � 
 � �
�
 � ; � � � 	 � 
�
 � �� 	 � �
��� �
� � �

 �� �� �� � �� �� � � � 
� 
� � �� �� � �$� 	 �� 
�
 � � �
 2�
* � �� � 
 
�� * � � � ��
 � � 
�
 � � '�
%
 � � �� * � � � � ��$� � �� � 
 &	�- � � �	 � � 
 	 � � � '�

· 3 * � 	 � �&� � 
 � �2�� � 5�� � 	 
* �$� � � � �� 	 � � 
 � �� � 
� 5�	 � � � �� � �2	
 � �� � � 
�� �� �
 � �� � �


 �&� � � 	 � &
�+�'� '�� 	 
 � �� � �� �
 � � � ,5��� � �&� �� � �� �� 
� $�� �� ��22'�� �� � 
&	 � ��$� 	 � �
- � � �	 � � 
 	 � � � '�%
 � � ��� � � 
* � �
 2�
* � �	 �� * 
�* � � � �$� � � �� 	 � �� 
 � �2�� � 5��� � �&� �� � �
	 � !� � � 
�
 � �� � 5�	 � !� � 2
 	 � � � � � 
�+

 � �
 � �� ,5�� � � �� 
 � � * �� � '�) * � � � ��� 2�&� � � � � �
� 	 � �� 
 
�* 
 - � � � 	 ��  
� � � �� � �+	� � 
 	 � � � 5�� � � � 	 � 
� �� 5�� 
�
* 	 � � �� � 
 
�� * � � � �
�
 � � 
�
 � � ,'�

· >� � � 
� 
�
 � �� �
 � � �
* � �	 �� � 	 �� � 	 � �� � �� � 	 �� � ��� �� 
	&� 
&	� �2	
 � �&� �2
 	 � �

 �
� 
 � � ��  5�� � � ��� � �&� � � �� � � 	 � � � 
�$	
 � � �� � � � � �� � � �
� ���� � � � 
� 
�
 � 5�

 � � 
* � 	 �
- �
* �
	 � � � �� � 	 � �� � �2	
 � �
 � � � � �
 � � ��� �&� � � �

 ��  
� � � �� � �� 
 � � 	 '�= 
 �
 � � �
� � � �

 2�� � 	 � �� � ���� �	 � � 
 	 � � � �� � ��  
� � � �� � 5�� � � �- * � 	 � �
* � �$� � � ��� �� � � � � � � �$� �
� 
 � � * �� � �� � � � 
� 
�
 � ��� ��� 	 � � �� �� $� � � 
'�) * � �� 	 � � � � � � �
 2�
	 � � � �	 � �&�
� ��� �
� * � � � � ��� * � � �� � 5�
 � � 	* � � � �� � �$
 &� * �5��  � 
 � � � �� � � �&� � � 	- � 
� 	 �
	 � � �	 
 
 
� �
� � � ��� � &
� �
 2�- 
 
 � � �� � $	�� '�

· F� !� * � � � � ���&$� � 	 � � � �� � � � 
� 
�
 � ��� � �&� � � �$	
 � � �� � � � � 5���� � � 	 ��� � � � � �� � � �
2�� � ��� � � � � �
�  � 5�- �
* ��&$� � 	 � � � ���� � � 	 ��� � � � � �
�  � �	 � � 
 	� � � �� � ��  
� � � �� � �
� 
�� 
 � � �
 2�
* � �� � 
 
�� * � � � � '�� 	 � � �2�
 � 
�� � �
�  � �- � 	 � �� �� 
 �	 � � 
 	 � � � '�

�



� �D�

+� , " # %�� �
� �C�
· " '�. 
 � � 
 � '�" &	� ��6�

 � �� � � �
 2�%
� � 2
 	 � �� � � �4 ����J �
* � �" �� � 	 �. 
 � � 
 � �

%%%F5�&; � �� 88'�
· � �� � � � � � 	 �� � �� * � � � � ��- �
* �� �� �� 
 � � � � � �� � ��� � 5�� � 
��� �� � ��  
� � � �� � �+2�� 
,�

� � � �� 
 � � � � 
� � �2�
 
 � � �� �� 5�- �
* �� 
 �
 $� �
 &� �� �� � � �
 2�� 
 � �2�� � 
�
 � '�
· � 	 � � 
 � �� � � 
��� � � �&� � ��� � � � �� 
� �� �� � �� � � � 
�

 �� * � � � � ��� � � ��� �- �� � 	 �

2�
 
 � � �� �� ��� �+� 
 - � ,�� 	 � � � �� � � ; � � � 
&	� '�� 	 
 � � �� � � � � ; � � � � �� � � �!� � 
&	� ��
- 
 
 � �� � � ��� �� �� 
 �	 � � 
 	 � � � 5�$&
�� 
 
��  
� � � �� � �� '�

· = 
 �� 	 
�2�� �� ��2� � 
&	� � �
 	 �� 	 � �	� � 
 	 � � � �2
 	 �
* � �� * � � � � �5�� 	 � �&� � $�� �
	 � 2�� � 
�� � �
* � �� 	 
 
� � 
� � �� 
� 
&� �
 2�
* � �� 
	 � 
� * �
 2�* � $�
� 
��� �9&� � 
�
 � '�) * � �
�&	� � � 
 	 �� �� �� 
 � � �� � 	 �� 
 ��&
�
 � �

 �$� �
 2��� 2�&� � � � �� � � �� 
 
� � �
* � �- � 
� 	 �

 �
$� �
&	$�� �+� ��
� ��� �- � 
� 	 �� 
 �&� � ,'�3 ��� 2
 - ��+� &
� �� - � � 5�� ��� 
 �
� �� ���� � � �
� � ��� 	 � 5�� � � �
� �� �� � � � � � �,�- � 	 � �	 � � 
 	 � � � �� � � �� 
 	 � �
* � � �� �
* �	 � �
 2�
* � �
� * � � � � ��- � � �� * 
 � � � �- �
* �� � � � 
� 
�
 � '�

· � �� 
 � � 	 � 
� �� �� �B� � �� * � � � � ��+1� �- � 
� 	 �- �� 
*A�$� � � !2&���- �� 
* �( 0�!�( / � ,'�
) * � �� * � � � � ���&$� 
	 � 
� �- � � �� 
 
�
 $� � 	 � � $�� �� &� �

 �
&	$�� �
� '�� �
 - �- � � �
� � �� �� �� � 
 
 
* �� � � �&� �2
 	 � 5�� � � �� * � � � � ��2� � 
&	� � �+$� 	� �� 
� ,�- � 	 � �� 
 
�
	 � � 
 	 � � � '�

· ) * � �� � 	 
* �$� � � � �- � 	 � �	 � � 
 	 � � � �� � �&� � 
 � �2�� � 5�	 � � � �� � �2	
 � �� � � 
�� �
� �
 � �� � 5�$&
�� 
 	 � ��  
� � � �� � �� �	 � � 
 	 � � � �� � �� 
� � � �
 	 �� � 	 
�� � �; &� � � 	 � &
'�
%
� $�� �� ��22� �- � 	 � �	 � � 
 	 � � � �� �
 � � �
* � �	 �� * 
�* � � � �$� � � �� 
�8�� � 
 
�� * � � � �
�
 � � 
�
 � � '�

· �  
� � � �� � �� � � 	 � � � 
5�� � �� �� �� � 	 � �� � ��+� 
 � � �� * � � � � ��� * 
 � �� � ,�� � � � 
� 
�
 � �
�� � �&� � � �
� ���+� 	 � � � � � �� 
� ,�� � � �
 � � � � �
 � � ��$	
 � � �� � � � � �� � � � �� �5�- �
* �
 � �� �
� � � �!� 
 � 
�� &
 &� �
	 � � � �	 � � 
 	� � � 5�- �
* �	 � �&�
� � 
�
 � � 	* � � � �� � �$
 &� * � �� � � �
�  � 
 � � � �$� � � � �� � �	 
 
 
� '��

· " � � 
 	 � � � ��&$� � 	 � � � �� � � � 
� 
�
 � �- � � �	 � � 
	 �� 
� � �

 �
 � �� ��&$� � 	 � � � ���� � � 	 �
�� � � � � �� � � ��&$� � 	 � � � �$	 
 � � �� � � � � �
�  � �� 
�
- 
 �
 2�
* � �� � 
 
�� * � � � ��
 � � 
�
 � �5�
� � �
* � 	 ��  
� � � �� � ��� �� 	 
 - 
* '�F
��� �&� � �� � 	 �- * � 
* � 	�
* �� ��� �	� 2�� � 
�� � �
 2�
� �22�� &�
��&	� � � �� 
 � � �
�
 � � �� &� �

 �
� � � 
 	 � 	 � �
&	$�� �
� 5�
 	 �- * � 
* � 	 �
* � �

&	$�� �- � 
� 	� �� 	 � �� �	 � � &�� 	 �2� � 
&	� �	 � � � � 	 �� � �
* � �* � $�
� 
�&� �&�
� $�� �2
 	 �
�&$� � 	 � � � �
�  � '�

�
+� , " # %�� �
� �D�

· " '�. 
 � � 
 � '�. 
 - � 	 �� � � �
 2�%
� � 2
 	 � �� � � �4 ����J �
* � �" �� � 	�. 
 � � 
 � �%%%F'�
· � �� � � 
�� �� � � � � � 	 �� � �� * � � � � ���� �� �� 
 � � � � � �� � ��� � �2
 	 � �� 
 � � � � 
� � �

 �� �

- �� � 	 �2�
 
 � � �� �� �+- �
* �� �� 	 � �� � � � �� * � � � � ��

 �
* � ��� 2
�* � � � �$� � � ,A�� 
 � � �
� � � � � �� � � � 
� 
�
 � �� �
 � � �
* � �$� � � � '�



� �?�

· . � � � �&� � �- �
* �� �
* � ��� � � � �� 
� �B
 � � �
 2��� 2�&� � � � �� � � �- �� � 	 �2�
 
 � � �� �� �+�'� '�
- �
* �� �C0� ,��� �	 � � 
 	 � � � �� � �$	
 � � �� � � � � ; � � � � �� �� � 
� 
�
 � 5�
� ���* � 	$; 	 � � � �
� � � � 
� 
�
 � 5�	 
 &� * �&� �� � 	 
 � � � �� 	 � � � �� � � �� � � 
&	� �� � � �$	
 � � �� � � � � ; � � � � �
� � � �!� � 
&	� ��- 
 
 � �� � � �� �
 � � �
* � ��� 2
�$� � � �

 � 5�� � � �
� ���* � 	$; 	 � � � �
� � � � 
� 
�
 � �� � � �$	
 � � �� � � � � ; � � � � �� � � �!� � 
&	� ��- 
 
 � �� � � �� �
 � � �
* � �	 �� * 
�
$� � � �

 � '�

· @� � �� �� 
 	 �+�'� '�
 2���� �
� � ��� 2�&� � � � �&� 
 � �	 �� � 	 �� * � � � � �,�$	�� � � ��� �
	 � � 
 	 � � � '�4 � � � � � � � � 
��� 2�&� � � � � ��� � �&� � � �
* � �- 
 
 � �� � � �� �� � 
� 
�
 � 5�
� 
 � � 	 �� �� � �- ���
 - '�) * � �	 �� � 	 ��� �� �� 
 �
 $� � 	 � � $�� �� � �
 � � 	�� � � � � � � � '�3 � 
� 	 �
- � � �:� ��
� <�� 
�
�� � �
 2��&	� � � 5�$&
��&	� � � 
 	 ��&� � � � 
� � �� �
� �

 �$� �:� * � �� � <��� �
� � 
&	� '��

· � * � � � � ��- �� 
* ��� �� 
 � � 	 � 
� �+- � 
� 	 �- �� 
* �D� A�$� � � !2&���- �� 
* �?�!( 0� ,'�
%&$� 
	 � 
� � �� 
�� � 
 
�� * � � � �
 � � �- � 	 � �� 	 � � � �; � � $$�� �� 
 � �� � 
� � �$&
�- � 	 � �� 
 
�
� �� �$�� �
* � 	 � � 2
� 	 �� &� �

 �- � 
� 	 �
&	$�� �
� '�� �
 - ��� �	 � � 
 	 � � � �� � �� 	 � � 
 � �� � � 
�� �
� � 
 
 
* 5�- �
* �	 �� � �� � �2�
 - �� �� 
 �	 � � 
 	 � � � �$&
�� 
 
��  
� � � �� � '�

· 3 * � 	 � �&� � 
 � �2�� � 5�� � 	 
* �$� � � � �� 	 � � 
 � �� � 
� 5�	 � � � �� � �2	
 � �� 
� � � �

 �
&� � � 	 � &
�+�'� '�� 	 
 � �� � �� �
 � � � ,'�%
 � � �� � � ����� � � 
* � �
 2�
* � �$� � � � �� 	 � �
� 
 � �2�� � �� � � �	 � � 
 	 � � � �� � �	 � !� � � 
�
 � � � �� � � �	 � !� � 2
 	 � � � �+$
 
* �$� � � �5�
 � � �
� � 
 
�� * � � � ��
 � � 
�
 � ,5�- �
* �� 
 	 � ��  
� � � �� � �� � $� � � � � � 
� �	 � � 
 	 � � � �� 
�2
 &	�
� � 
 
�� * � � � ��
 � � 
�
 � � �� �
 � � �
* � ��� 2
�* � � � �$� � � '�

· 4 � 	 � �� � ��� � � � 
� 
�
 � 5��  
� � � �� � �� 
�� 
 � � ��
 � � 
�
 � �5��� � �&� � � �� 	 � � 
 � �� � � 
�� �

� ���	 � � � � �� � � � 
� 
�
 � 5�

 � � 
* � 	 �- �
* �$	
 � � ��� � � � � �* � 	$� '�) * � �� 
 � �� � 
�� � �
# �� � �� � � � �$� �� � � �+�� � � ���� �
��� � 	 
 ������ ,�- � � �� �� 
 �	 � � 
 	 � � � '�� � �� � � � 
�

	 � � ; � � 	&$�� 
 � � 	 ��� �� 
 � 
�� &
 &� �	 � �&�
�� � ��� ��  
� � � �� � �� * � � �� � 5�
 � � 	* � � � �� � �
$	� � � * � � �� � � ��  � 
 � � � �$� � � � �� � �	 
 
 
� '�� � � � 	�- � 
� 	 �
	 � � �	 
 
 
� �� 	 � �� �� 
 �
� 	 � � � � 
'�

· F� !� * � � � � ��2	� � �2�
 � 
�� � �� � � ��&$� � 	 � � � �� � � � 
� 
�
 � �� 
 � � 	 ��� �� � 	 � ���� �
� � '��
�
+2, " # %�� �
� �?�

· . � � � �" �� � 	 '�K � � � �� � � � �� � 	 � '�
· � �� � � � � � 	 �� � 5�&� � 
 � �2�� � �� * � �� �� 
	 � � � ��� �� �� � � 
�� �� �
 � �� � �� 
 � � � � � �� � ��� � 5�

� � 
�� � �� �� ��� �2� 	 � �� � � �� � � �- 
 
 � �� � � 5�� 
 � � � � 
� � �

 �� � ��  
� � � �� � �
2�
 
 � � �� �� '�

· . � � � �&� � �- �
* �� �
* � ��� � � � �� 
� �B
 � � �
 2��� 2�&� � � � �� � � �- �� � 	 �2�
 
 � � �� �� �+�'� '�
- �
* �� �C0� ,��� �	 � � 
 	 � � � �� � ��� � 	 
 � � � ; � � � ���� � 	 
 � � � �� 	 � � � �� � � �� � � �
	 
 &� * ; &� �� � 	
 � � � �� 	 � � � �� � � ; � � � 
&	 � 5�- �
* �� 
 � � �
� ���* � 	$; 	 � � � �
� � � � 
� 
�
 � �� �
 � � �
* � ��� 2
�* � � � �$� � � '�� �
 � � �
* � �	 �� * 
�* � � � �$� � � �� � � ��
� � 
&	� ��$	
 � � �� � � � � ; � � � � �- 
 
 � �� � � 5�� � 	 � �� � � � ; � � 	 � � � � �� � � �
���� � ��� � � �
� 	 � �	 � � 
 	 � � � '�



� �1�

· @� � �� �� 
 	 �+�'� '�
 2���� �
� � ��� 2�&� � � � �&� 
 � �	 �� � 	 �� * � � � � �,�$	�� � � ��� �
	 � � 
 	 � � � '�= 
 �� �� � �2�� � � 
�� � � � � � � � � 
��� 2�&� � � � � �+�� � �&� �� � �� 
 �$� � � �
 	 �
� * � � � � ��� 
 � �2�� � 
�
 � � ,�- � 	 � �	 � � 
 	 � � � 5�- �
* �� �� � � ���� � 
 &� 
�
 2���

� 	 �� 
 
� � �
� 
�
 � � �� � 
 
�� * � � � ��
 � � 
�
 � �� 
 � � 	 �� �� � �
* � �
 � �� �� 
 
� $�� ��� 2�&� � � � '��

· � * � � � � ��- �� 
* �- � � �	 � �� 
�� � �� �� � � ���+8� �- � 
� 	 �- �� 
*A�$� � � !2&���- �� 
* �C�!
?� ,'�%&$� 
	 � 
� � �- � 	 � �� 	 � � � �; � � $$�� �� 
 � �� � 
� � 5�- �
* �
 � � � � �
 � � ��� � � � � �� � � �
� ��
� �� 	 � � � � 
'�� �
 - ��� �	 � � 
 	 � � � �� � �� 	 � � 
 � �� � � 
�� �� � 
 
 
*A�* 
 - � � � 	 �
&� $	
 � � � �� 
� � � �� � �- � � � � �- � 	 � �� �� 
 �	 � � 
 	� � � 5�	 � 2�� � 
� � ��� �8�	 �22�� � �$� �� � �
	 � � 
 	 � � � ��� �
* � ��&	� � � �	 � � � * '�

· = 
 �$� � � �� 
 � �2�� � 
�
 � � �� 	 � �	� � 
 	 � � � 5�� � � �� � 	 
* �� 
 � � 	 �� � � �
* � �� � 
&	 � ��$� � � �
� � 
� 	 �� �'�� � � 
�� �� �
 � �� � �$� � � � �� 	 � � 
 � �� � 
� 5�- �
* �� 
 � � �� 
 	 � �* � � � ��� �
� 	 
 � � � �� � � 
�
 � � '��

· 4 � 	 � �� � ��� � � � 
� 
�
 � ��� ��  
� � � �� � 5�� 
 � � 	 �� �� � �$
 
* �$	
 � � �� � � �
� ����� � � � � �
� � � � 
� 
�
 � '�� � �� � � � 
�
	 � � ; � � 	&$�� 
 � � 	 ��� �� 
 � 
�� &
 &� �� �
 � � �
* � �	 �� * 
�* � � � �
$� � � 5�� � � �
 � �� �� � � 

� 	 � � �� �
 � � �
* � ��� 2
�* � � � �$� � � '�� � �� �	� �&�
�� * � � �� � 5�

 � � 	* � � � �� � �$	 � � � * � � �� � � ��  � 
 � � � �$� � � � �� � �� � � �&� � � 	- � 
� 	 �	 
 
 
� �� 	 � �
� �� 
 �	 � � 
 	� � � '�� �&� * � � �- � 	 � �� �� 
 �� 
 
� � 5��� � �� � 
�� � �� 	 
 &� � - � 
� 	 ��� 2�&� � � � � �
&� 
 � �
* � �� � � 
� � '�

· F� !� * � � � � ���&$� � 	 � � � �� � � � 
� 
�
 � �� 
 � � 	 ��� �� �� 
 ��  
� � � �� � 5�� � �� �� ��� �
* � �
2
 	 � �
 2�2�� � ��� � � � � �� � � � �� � '�

�
+� , " # %�� �
� �1�

· . � � � �" �� � 	 '�" &	� ��6�&; � �" '�. 
 � � 
 � ; . � � � �� 
 � 2�&� � � � �
· � �* � � � ��� �� * � � � � �� � 	 	
 - �� � � � � � 	 �� � �� * � � � � ���� �� �� 
 � � � � � �� � ��� � 5�

� 
 � � � � 
� � �

 �
* � �- �� � 	 �2�
 
 � � �� �� �+- �
* �� 	 � �� � � � �� * � � � � ��
 � �	 �� * 
�* � � � �
� �� � ,'�4 � �� �� �&� � 
 � �2�� � �+� 
 �$� � � �
 	 �� * � � � � ��� 
 � �2�� � 
�
 � � �	 � � 
 	 � � � ,�
� �
* 
 &� * �� 
 	 � �� ��
�� 	 � � � � 
�
* � � �� �� * 
�$� ��  � � � 
� � �&� � � 	 �� � 
&	 � ��
� 
 � � �
�
 � � '�

· . � � � �&� � �- �
* �� �
* � ��� � � � �� 
� �B
 � � �
 2��� 2�&� � � � �� � � �- �� � 	 �2�
 
 � � �� �� �+�'� '�
- �
* �� �C0� ,��� �	 � � 
 	 � � � �� � ��� � 	 
 � � � ; � � � ���� � 	 
 � � � �� 	 � � � �� � � 5�
	 
 &� * ; &� �� � 	
 � � � �� 	 � � � �� � � ; � � � 
&	 � 5�- �
* �� 
 � � �
� ���* � 	$; 	 � � � �
� � � � 
� 
�
 � �� � � �� � � ��� � 
&	� ��$	 
 � � �� � � � � ; � � � � �- 
 
 � �� � � �� �
 � � �
* � ��� 2
�
* � � � �$� � � '�� �
 � � �
* � �	 �� * 
�* � � � �$� � � �� � � ��� � 
&	� ��$	
 � � �� � � � � ; � � � � �
- 
 
 � �� � � �� 	 � � 
 � �� � 
� �5�� �
* 
 &� * �� �� 
 �2�� 
 &	� � �- � � �� �� 
 �	 � � 
 	 � � � '�3 � 
�
- 
 
 � �� � � ��� �� � � 
 � �� 
� � �- �
* �
* � �* � $�
� 
'�

· @� � �� �� 
 	 �+�'� '�
 2���� �
� � ��� 2�&� � � � �&� 
 � �	 �� � 	 �� * � � � � �,�
 &
2� ��; �� 
� � � ��� �
	 � � 
 	 � � � '�. �

� 	 �� � � �� ��
� 
�
 � �- � 	 � �� 
 � � �� � 	 � � �

 ��� 2�&� � � � �
* � �� �
� '�

· � �� ��� * 
�� ��� 	 � � 	 �� * � � � � ������

 �" # %�� �
� �?�+- � 
� 	 �- �� 
* �?� 5�$� � � 2&���- �� 
* �
?�!�1� ,�- �
* ��&$� 
	 � 
� � �� 
 � �� � 
� � �$� �� � � � � �� � � �� ��
� �- �
* �� 
 � � �



� �G�

� 	 � � � �� ; � � $$�� � '�� �
 - ��� �� � �� �� �� � 
 
 
* '�� * � � � � ��2� � 
&	� � ��� � �� � 
�� � �
� � � 
 � �
�
 � ; � � � 	 � 
�
 � �� 	 � ���� �
� � �

 �� �� �� � �� �� � � � 
� 
� � �� �� �� * � � � � ��$� 	 '�

· = 
 �$� � � �� 
 � �2�� � 
�
 � � �- � 	 � �	 � � 
 	 � � � 5�� � � �$� � � � �� 
 � � 	 �� � �� � 	 
* '�
� 
 � � 
 � �
� �� � � �� � 	 
�� � ��$� � � � �+�'� '�� 	 
 � �� � �� �
 � � � ,�� 	 � � 
 � �� � 
� '�

· 4 � 	 � �� � ��� � � ��� �� * � � � � ��� � � � 
� 
�
 � 5�� �
* 
 &� * �� 	 � � � � 
5��� �	 � � &� � � ��� �
� 
 � � � 	 �� 
 � �

 �� � � � �
 2�
* � �
 
* � 	 �" # %�� �
� �5�	 � 2�� � 
�� � �* � � � � �� * � � �� � �$� �
� � �� � � � 
�
	 � � � '�) 	 � � �� 
 � � 	 ��� �� 
 � 
�� &
 &� �� �
 � � �$
 
* �$� � � �5�	 � �&�
�� � ��� �
� * � � � � ��� * � � �� � 5�
 � � 	* � � � �� � �$
 &� * �5��  � 
 � � � �$� � � � �� � �	 
 
 
�5�
&� � � 	 - � 
� 	 �
	 � � �	 
 
 
�5�2� ��� � �
	 � � � �� � � ��� 	 � � �- 
 
 � � �� � $	�� '�

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

� � � �

 ��� �

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

� � � 
�

/ � C00� E�6�� �� � �2�� � � 
�� �� 
 � �2�� � � EC� � � � � � 
� $�� �
8� (D/ C� C�6�� � � � 	 � �� �� 
 � �2�� � � 8C� >� 	 � �* �� * �
E� (?0� / �6�� 	 � � 
 � �� � � 
�� �&� � 
 � �2�� � � E?� >� 	 � �* �� * �
C� 0� ( �6�� 	 �� 
�� � ; � � � �!� � 
&	� �� 8/ � . 
 - �
D� E?D� 8�6�
 $� �
 &� �� �� 
 � �2�� � � 8?� . 
 - �
?� (00� / �6�� 	 � � 
 � �� � � 
�� �&� � 
 � �2�� � � E/ � >� 	 � �* �� * �
1� DC� / �6�� 	 � � 
 � �� � � 
�� �&� � 
 � �2�� � � C1� >� 	 � �* �� * �

�
� �! " �
 � � 
 
 �� � �

) * � �� � 
 " # %�� � 
� ��� � �� � 
� � �
* � �" �� � 	 �. 
 � � 
 � �� 
 - � � 
	 � � � �
 2�� � � �� � � 

 � � �+" # %�
� �
� �/ ,�	 � 
&	 � � �

 �� �� 
 	 � �� � 
&	� ��� �� � 2
 	 � ��� �� 
 � � � 	 �� 
 � �

 ��
� �&	$� � �� � � �	 � � � * � �A�

* � �	 �� � 	 ��� �� 
 � � � � 
� � �

 ��
� �2�
 
 � � �� �� 5�- * �� * ��� �� � �� �� �&� � � 	 �� 	 � $�� �� � � � � � � � � 
'�
= &� � 	 
 &� �
	 � � � �� ��� � �
* � �$� � � � �� � � �
* � 	 � ��� �� �	 �� * ��� !� * � � � � ��2�
 	 � �
 � �
* � �
� 	 � � � �; � � $$�� �$� � '�) * � �# 4 %��� � �� � 
� � �� �� � � 	 � � �
 2�� 
 � �2�� � 
�
 � 5�- �
* �2�� * � 	 �� � �
� � � � � � � � � 
�� 
 � � �� � 	 � � �
* � �� � �� ��� 2�&� � � � 5�� �
* 
 &� * �
* � �# � � �� � 
 	 � �- � � �
	 � �� 
�� � �� �* �� * '�%�
� �85��
 � � 
� � �2&	
* � 	 �� 
 - � � 
	 � � � �2	
 � �� �
� �/ 5�$&
�&� � 
	 � � � �
 2�
* � �
� 
 � 2�&� � � � �- �
* �
* � �. � � � �" �� � 	5��� �� �� 
 � � � 	 � $�� �� �B� � �� * � � � � �A�� �� � 2
 	 � �� � � �
� 
 � � � � 
�� �
� �� 	 � �� �� ��� 	 �

 �� �
� �/ 5�- �
* �� 	 � � � �� � � ; � � � 
&	� �
* � �� � �� ��&	 	 
 &� � �� � ��� � � �
&� � '�) * � �# 4 %�� � 
 	 � ��� � �� � 
� � �� �:� � � � 	 � �� �� 
 � �2�� � <�� * � � � � �5�� � �� �� �	 � 2�� � 
�� � �$� � � �
� � � �$� � �	 � !� � � 
�
 � �� � '�) * � �# � � �� � 
 	 � �- � � �	 � �� 
�� � �� ��
 - '�) * � �� * � � � � ��� 
�
* �� �
�
 � � 
�
 � ��� �� �� 
 ��� 2�&� � � � � �$� �2�� * � 	 �� � �� � � � � � � � � 
A�� � 
 
�� * � � � � ��� � �� � 
� �$� � � �
� 
 - �� � �� � � �- � � � �� &

�� � 5�� � � �
* � �� � � 
 � �� 
� � �� * � � � � ��
 � � 	 !� � � � � � �� � �� � � �	 � � &� � � �
2�
 - �� � � � � �5�	 � �&�
��� �� 
 � � �� � �� � � �� ��
� 
�
 � '�� � �� �	 � �&�
��� �� * � � � � ��� 9&� 
�� �� �� � 
�
� 
 � � 	 ��� �	 � � &� � � '��



� �(0�

7&� 
�&� � 
	 � � � �
 2��
� �� 
 � 2�&� � � � �- �
* �
* � �. � � � �+" # %�� �
� �E,5�
* � �	 �� � 	��� � 	 � � � � � ��� �
� �B� �� � � �
�� * 
�� �� � � � � � 	 � �
* 	
 &� * ��
� �� 
 � � � � 
� � �2�
 
 � � �� �� A�� 
 � � �	 � !� ��� � � � � 
��� �

 $� �
 &�5�� �
* 
 &� * �� 
 
��  
� � � �� � '�%
� $�� �� ��22� �� �
 � � �� 
 � � �
 2�
* � �$� � � ��� � � 
*5�


 � � 
* � 	 �- �
* �� 
 � � �� * � � � � ��$� � �� � 
 &	5��� � �� � 
� �
* � �� 	 
 � �� � �� � 
&	� �
 2�
* � �2�
 - �� 
�

�� � � '�� � � 
&	� � �
 2�� �� * � �� �� 
	� � � �� 	 � �� 
 
� � 5�� � � �
* � �� 	 � � � �; � � $$�� �� 
 � �� � 
� � �$� � �
�&� � 
 	 
� �� �	 �� * �� � � 	
 � * � 
� �2�
 	 � '�� �� � � � 
� 
� � �� �� � �$� 	 ��� � �� � 
� � ��
 � � ��� � � �
� � � 
 � �
�
 � '�3 * ��� 
�� � 	 �� &�
&	� �+� 	 � B�� � ; � 
 � � * �� � ,5�- � � � �� &

�� � �� � � �2�� * � 	 �� � �
� � � � � � � � � 
�� 	 � �� 
 � � �� � 	 � � �
* � �� � �� ��� 2�&� � � � �5�# 4 � ; # � � �� � 
 	 � � ��� � �� � 
� �� �
� 	 � � 
 � �� � � 
�� �&� � 
 � �2�� � �� * � � � � ��- �
* �	 � �� 
�� � �� �� 
 
 � �* � $�
� 
�9&� ��
� '�

� &	
* � 	 �� 
 - � � 
	 � � � 5�� � � �- �
* �� �
* � �&� � � 	 �	 � � � * � � �
 2�
* � �%%%F5�
* � �	 �� � 	 �� 
 � � 	 �� � � �
� �� � � � � � 	 �� � �� * � � � � ��- �
* �� �� �2�� 
�$
 


 � � � �� � ��� � �� � � �- �� � 	 �� 
 � � � � 
� � �
2�
 
 � � �� �� '�4 � � � � � � � � 
��� 2�&� � � � � �� � � �� 
 � �2�� � 
�
 � � �� 	� �� �� �� � ��
 	 �� $� � � 
�
+	� 2�� � 
� � ��� �� �# 4 � �
 2�:� 	 �� 
�� � ; � � � �!� � 
&	� �<,5�� �
* 
 &� * �- � 
� 	 �9&� ��
� �- � � �
� � 	 � � �� � � �

 �$� �� � ��� �&� �� 
�
* � �
�� � �
 2��&	� � � A�- * � 
* � 	 ��
��� �� �
� � � 
 	 � 	 � �
 	 ��
 � � � 	 �
�� � 
�� � ��� 2�&� � � � ��� �&� � �� � 	 '�%
� $�� �� ��22� �	 � � 
 	 � � � �� �
 � � �
* � �	 �� * 
�* � � � �$� � � �� 
�� �
� &� $� 	 �
 2��
 � � 
�
 � � ��� � �� � 
� �� �� � � � � �� �� � � 
� � ��&$�� � 
5�� 
�
�� � � �� 
��� � � 
5�

 �� 
 � � �
* �� * �� � � 	 � � �2�
 - � '�� � � 	 � � � 
�� � � � 
� 
�
 � ��� ��  
� � � �� � �� � � ��� �� �� � � � �� 	 
 - � �� � 	 
 � � �
* � �
� * � � � � �'�F� !� * � � � � ���&$� � 	 � � � �� � � � 
� 
�
 � �	 � � 
 	 � �� � �- � � ���� �
� � 5�$&
��
��� �&� � �� � 	 ��2�

* �� �	 � 2�� � 
� �� 
 
 	��&	� � � �� 
 � � �
�
 � � �
 	 �� � �� � 
&� ���� � � �
 2�� � � 	 
 � * � 
� � '�K � � � �
� �
* � �
�� � � �
 2�� 
 � �2�� � 
�
 � �* � $�
� 
�9&� ��
� �- � � �� � � � � � � � �� � �	 � �� 
�� � �� ��
 - ��� �� 
 � � � 	 �� 
 � �

 �

* � �
 
* � 	 ��&	 � � � �� �
� � �+) � $�� �( ,5�� �
* 
 &� * �� 
 � 2�� � � � � ��� �
* �� �� � � � � � � � � 
�- � � ��
 - �
� &� �

 �� ��� � � �
 2�� �� �$���
� '�� &	
* � 	 �� 
 - � � 
	 � � � �- �
* �� �
* � �%%%F5�
* � �	 �� � 	 �� � � � � � 	 � �
� � � 
�� �
* 	 
 &� * ��
� �� 
 � � � � 
� � �2�
 
 � � �� �� 5�
 2
� � �* � � � ��� �� � � � 
� 
� � '�� �- ���
 - �
� �� � 
� 
�
 � �� � � �
 � � 	 !� � � � � � �� � �� 	 � �� 
 � � �� � 	 � � �
 2��� 2�&� � � � 5�� � � �
* � �	 �� � 	 ��� �
� � $� � � � � �� 
�2
 &	�� 
 � 
�� &
 &� �� � 
 
�� * � � � ��
 � � 
�
 � � '�@� �� �� �� �� � ���� !� * � � � � ��
�&$� � 	 � � � �� � � � 
� 
�
 � �- � � �	� � 
 	 � � � '�

# � �� 	 
 - �+/ 00?� ,�� 
� 
� � �
* � 
�
* � �� * � �� �� 
	 � � � �2� � 
&	� � �
 2�
* � �" �� � 	 �. 
 � � 
 � �
� � 
� * � � � 
�� 	 � �� 
 
��&� 
� �� � � �$� � 
 � � �� �2� - �� ��
 � � 
	 � � �
 2�
* � �	 �� � 	 �� 
 &	� � � '�) * � �
" # %��&	� � � ��
 � � 
�
 � � �
 � �
* � �	 �� � 	 �. 
 � � 
 � �� 	 � �
* � 	 � 2
 	 � �	 � � 	 � � � � 
� 
�� � �
 2�
* � �
�� � 	 � � � �� � ��� 2�&� � � � �
 2�
 � � 	 �� � � �2�
 - � �2	
 � �
* � �� 
 � �� * � �� �� � 
 �
 � � �&� 
 � �
* � �- � 
� 	 �
� 
 &	� � '�) * �� ��� ��� �� 
 � 
	 � � 
�

 �
* � �" # %��&	� � � � �&� � � 	 
� � � � �� 
�K � � � �� � � � �� � 	 � �
 � �

* � �. � � � �" �� � 	5�- * �� * ��� � �� � 
� � �
* � �� * � � � � ��

 �$� �� �� 	 � � 
 � �� � � 
�� �&� � 
 � �2�� � �
+# 4 � �� �� � � �/ ,�� * � �� �� 
	 � � � 5�� � 
�� � �� �� ��� �2� 	 � �� � � �� � � �- 
 
 � �� � � �� � � �� 
 � � � � 
� � �


 �� � ��  
� � � �� � �2�
 
 � � �� �� '�� 	 
 &� � - � 
� 	 ��� 2�&� � � � � �+� � � 
 � � 
	 � 
�� � �
* � �� � �� 
� �� � � �
$� � � 2�
 - �2	
 � �
* � �� * � �� �� 9&�2� 	,�� 	 � �� � � � 	 � � 
��� �
* � �2
 	� �
 2�2�&� * � � �� � � �
* � �
� 	 � � � �; � � $$�� �$� � � ��&� � 
 	 
��  
� � � �� � ��&$� � 	 � � � �2�� � ��� � � � � �2�
 	 � 5�- �
* �	 �22�� � �
� 	 � � � � 
'�= 
 �$� � � �
 	 �� * � � � � ��� 
 � �2�� � 
�
 � � �- � 	 � �	 � � 
 	 � � � '�� &	 
* � 	 �� 
 - � � 
	 � � � 5�



� �( ( �

- * ��� 
�
* � �� ��� * 
�� �- �� � 	 �� * � � � � ��	 � � � �� � ��� 	 � � �� �&� � 
 � �2�� � 5�� � 
* 	
 � 
 � � � �� �
�� 2�&� � � � � ��� � 	 � � � � 5�� 
 � 
�� 
 
�� � � $�� ��� �
* � ��� 
	
 � &� 
�
 � �� � � �� � � 
 � �
�
 � �
 2�� � � � � �
� � � �� ��
�A�
* � �	 �� � 	 �� � � � � � �� �� 
 �2�� 
 &	� � '�# � $�
� 
�9&� ��
� �� 
�
* �� �� �
� �+� � � � � � � � �$� �
# � � ,��� �
* � �* �� * � � 
�
 2�� ���
* 
 � � ��&	� � � � � 5�	 � 2�� � 
�� � �� �	 � � � � �
 2�� * � � � � ���&$� 
	 � 
� � �
� � � ��� !� * � � � � ��� � � � 
� 
�
 � �� 
	&� 
&	� 5�

 � � 
* � 	 �- �
* �
* � ��� 2�&� � � � �
 2��
 � � ��- � 
�
- 
 
 � �� � � '�

� �#  � � � 
� 
 �� � 
 �
) * � �� � 
� �2	
 � �
* � �" # %��&	 � � � � �� � � 
 � � 
	 � 
� � �
* � �:� �� � � �� <�� * � �� �� 
	 � � � �
� � 
&	� �
 2�
* � �&� � � 	 �� 
	 � 
� * � � �
 2�
* � �. 
 � � 
 � �� � 
� * � � � 
5�� � �	 � � 	 � � � � 
� � ��� �

* � �	 � �� 
�� � �� �&� !�� � � � 
� � �" # %�� �
� � �?�� � � �1'�� �� � - * � 	 � �� � � �� 
 - � � 
	 � � � �

 2�� � � �� � � 

 � � �
* � ��� 2�&� � � � �
 2��
 � � ���� � � �&� � 5�� 	 � � 
 � �� � � 
�� �� � 	 �� &�
&	 � �
� � � �2�� * � 	 �� � �� � � � � � � � � 
5��� �� � � � 	 � � 
�� 
�� 
 � � �
 2�
* � ��&	� � � ��
 � � 
�
 � � '�
) * � �� � �� ��� � � � 
� �
 2�
* � � � �� � 
�� �
�� � �� � � � � 	 �

 �$� �� * � � � � � ��� ��&$� 
	 � 
� �
+�� � 	 � � � � � �� ��
� 
�
 � ,�� � � 
 � �
�
 � 5�	 � 2�� � 
�� � ��� �� � 	 
�� * � � � � ��� � � �- � � � �
� � � � � � � � � 
�� 	 � � 
�� � � '�

F
�� � � � � ���� � �� �
* � 
�
* � �� 	 � � 
� � 
�� � � � 
�� � �	 �� � � �� 
 � � � �

 �
* � �	 �� � 	 �* � $�
� 
� �
� � �� �	 � �&�
�
 2�2&
&	� �* 
 &� �� � �� � � � �
 � � � � 
��� �
* � �� � � �� � � 

 � � �� � � �
�&		 
 &� � �� � �� 	 � � 5�� � �� � � � � � � � �
* 	 
 &� * �
* � � � ��&	 � � � �5�	 � �� 
� �

 ��

K �	 � � 
��� � � � 
� �2	 
 � �� * � � � � ��� 
 � �2�� � 
�
 � � �� � � �� � 	 
�� &�� 
� ��� � &
�A�
� 
 
� � 
�� ��

 ��� 2�&� � � � �* � $�
� 
�9&� ��
� 5�- �
* �� � 	 
�� &�� 	�	 �� � �
 2��
 � � ��� � � �
� * � � � � � �

 �2�
 - �	 � � �� � �� � � �� � 
 � 
 	 � * 
 �
 � �� � ��� 	 
 � � � � � � �+� '� '��� � 	 � � � � � �
� ��
� 
�
 � ,'�

F� � �	 � � 
��� � � � 
� �	 � �&�
�� � �2	
 � �� &
	 �� � 
��� � &
� �+2	
 � �
	 � � 
� � �� 22�&� � 
� ,5�
- �
* �
* � �� 
 
� � 
�� ��

 ��� 2�&� � � � �� �� � 
�� 
 � � &� �
�� � �+� '� '��� � 	 � � � � � �� �� � ��
� 	 
 - 
* ,�� � � �
* � 	 � 2
 	 � ��� !� * � � � � ��� � 
 � 
 	 � * 
 �
 � �� � ��� 	 
 � � � � � � '��

) * � �&� � � 	 �� 
	 � 
� * � � �
 2�
* � �. � � � �" �� � 	5�� * � 	 � � 
� 	 �� 
�� �
 2�� � �&� !�� � � � 
� � �
� * � �� �� 
	 � � � 5�- 
 &�� �� � � � � 	 �

 �$� �
 2�� 	 � � 
� � 
�� � � � �
�� �
� �
 2�
* � �� �
� � �
�&	� � � � � 5�
 � �
* � �$� � �� �
 2�	 � �� 
�� � �� �� 
 
 � �* � $�
� 
�9&� ��
� �� � � ��
 - ��� � � �� �
 2�
�  �� 
�� � �� 
 � �2�� � 
�
 � '�� � ��&� * �
* � �. � � � �� � � �� 
 
� � 
�� ��� �$� �� 
�� 	 � � 
� � 
�
	 �� � �2	
 � �� � � � �
 � � � � 
��� � � � 
� ��� �
* � �� 
 � 
�  
�
 2�
* �� �� � � � � � � � � 
'��



� �( / �

� �$ � � �� � � � � � 
 �
� � � �	 
 � � � � 
�� � � � � � '�/ 008� '�" �� � 	 �# � $�
� 
�%&	� � � ��� �� 	 �
� �� �� � � �
F	� �� � � '�� �� �� �%&	� � � �� &�� � � � � �4 � � &� ���/ 008�>� 	 � �
 � '�� � 5�� 	 �� 

 �'�

� � � �	 
 � � � � 
�� � � � � � 5�/ 008$'�K� � " � ; � � � �	 
 � � � � 
�� � � � � � ��
 �� 
�" J K�
6�� 	 
 �� � 
�( ( ?G8'�� �	 � 2�� � � �� � 
 � 
 	 � * 
 �
 � �� � ��� � � �2�
 
 � � �� �� �� 
 � � 
 � � � 
'�
" �� � 	 �# � $�
� 
�%&	� � � '�� K(G/ ( '�� � 5�3 � 	 	 �� � 

 � '�

� � � �	 
 � � � � 
�� � � � � � 5�/ 001'�) � � * � �� � ��	 � 2� 	 � � � � �� � 
� 	 �� ���� 	 � � * - � 
� 	 ��

# � �� 	 
 - '�/ 00?� '�� � � �� � � 

 � � �3 � 
� 	 �� � � �� �%
&� � '�� � � � � � � �( '�� � 
 �
 � �� � ��
� � � 	 � �� � �'�7� � &� 	 � �/ 00?'�

� �% � ��� � � & � � �
 �
� �! �� " ��
 ���


� �� &	 � �( � �!�� � � � 	 �. 
 � � 
 � �� � � �. � � � �" �� � 	 �

� �� &	 � �( $�!�4 �� � �� �. 
 � � 
 � �

� �� &	 � �( � !�. 
 - � 	 �. 
 � � 
 � �

� �! �� � � � �� 	 ����

� � � � � � � �� ( !�" # %�2�� �� ��&	� � � �2
 	 � � �

� � � � � � � �� / �!�" # %�� �
� �� * 
 

 � 	 � � * � �

�

�

����



































































































































Appendix 2



�
� � � �� ��� �	 �
�

� � � � ��� �	 �

�
� � � �� ��� �	 �
�

�
� � � �� ��� �	 �

�
� � � �� ��� �	 �

�
� � � � ��� �	 �



�
� � � �� ��� �	 �
�

�
� � � �� ��� �	 �

�
� � � �� ��� �	 �
�

� � � �� ��� �	 �

�
� � � �� ��� �
 �

� � � �� ��� �
 �



�
� � � �� ��� �
 �
�

�
� � � �� ��� �
 �

�
� � � �� ��� �
 �
�

� � � �� ��� �
 �

�
� � � �� ��� �
 �
�

�
� � � �� ��� �
 �



�
� � � �� ��� �� �
�

�
� � � �� ��� �� �

�
� � � �� ��� �� �
�

�
� � � �� ��� �� �

�
� � � �� ��� �� �

�
� � � �� ��� �� �



�
� � � �� ��� �� �
�

�
� � � �� ��� �� �

�
� � � �� ��� �� �
�

�
� � � �� ��� �� �

�
� � � �� ��� �� �

�
� � � �� ��� �� �



�
� � � �� ��� �� �
�

� � � �� ��� �� �

�
� � � �� ��� �
 �
�

�
� � � �� ��� �
 �

�
� � � �� ��� �
 �
�

�
� � � �� ��� �
 �



�
� � � �� ��� �
 �
�

�
� � � �� ��� �
 �

�
� � � �� ��� �
 �
�

� � � �� ��� �
 �

�
� � � �� ��� �� �

�



� � � �� ��� �� �

�
� � � �� ��� �� �
�

� � � �� ��� �� �

�
� � � �� ��� �� �

�
� � � �� ��� �� �

�
� � � �� ��� �� �
�

� � � �� ��� �� �



�
� � � �� ��� �� �

�
� � � �� ��� �� �
�

�
� � � �� ��� �� �
�

�
� � � �� ��� �� �

�
� � � �� ��� �� �

�
� � � �� ��� �� �



�

�
� � � �� ��� �� �
�

�
� � � �� ��� �� �

�
� � � �� ��� �� �
�
�

�

�



�



Appendix B – River Corridor Survey
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F Diatom sampling results

Site Name Date Taxon Name N Total Percent
Diatoms 1 Loddon Pyotts Hill

14/07/2008 Achnanthidium minutissimum 37 321 11.5
Amphora libyca 2 321 0.6
Amphora pediculus 33 321 10.3
Amphora veneta 1 321 0.3
Caloneis bacillum 3 321 0.9
Cocconeis placentula var.
euglypta 16 321 5.0
Cocconeis placentula var. lineata 7 321 2.2
Cocconeis pseudothumensis 12 321 3.7
Cyclotella sp. 2 321 0.6
Denticula tenuis 1 321 0.3
Eunotia sp. 4 321 1.2
Fragilaria capucina var. gracilis 11 321 3.4
Fragilaria vaucheriae 3 321 0.9
Fragilariforma virescens 4 321 1.2
Gomphonema olivaceum 1 321 0.3
Gomphonema sp. 1 321 0.3
Hantzschia amphioxys 1 321 0.3
Melosira varians 1 321 0.3
Meridion circulare 3 321 0.9
Navicula capitata 2 321 0.6
Navicula capitatoradiata 1 321 0.3
Navicula lanceolata 2 321 0.6
Navicula menisculus 3 321 0.9
Navicula minima 1 321 0.3
Navicula sp. 7 321 2.2
Navicula tripunctata 3 321 0.9
Navicula veneta 2 321 0.6
Nitzschia amphibia 2 321 0.6
Nitzschia dissipata 3 321 0.9
Nitzschia linearis 1 321 0.3
Nitzschia sociabilis 5 321 1.6
Pinnularia microstauron 1 321 0.3
Planothidium frequentissimum 2 321 0.6
Planothidium lanceolatum 8 321 2.5
Planothidium rostratum 5 321 1.6
Psammothidium lauenburgianum 6 321 1.9
Pseudostaurosira brevistriata 19 321 5.9
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Site Name Date Taxon Name N Total Percent
Reimeria sinuata 2 321 0.6
Rhoicosphenia abbreviata 3 321 0.9
Sellaphora pupula 3 321 0.9
Stauroneis smithii 1 321 0.3
Staurosira elliptica 23 321 7.2
Staurosirella leptostauron 9 321 2.8
Staurosirella pinnata 47 321 14.6
Surirella brebisonii 2 321 0.6
Synedra parasitica 1 321 0.3
Synedra ulna 14 321 4.4
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Site Name Date Taxon Name N Total Percent
Diatoms 2 u/s Basingstoke STW outfall

14/07/2008 Achnanthidium minutissimum 148 322 46.0
Amphora pediculus 6 322 1.9
Caloneis bacillum 2 322 0.6
Cocconeis placentula var.
euglypta 47 322 14.6
Cocconeis placentula var. lineata 4 322 1.2
Encyonema silesiacum 7 322 2.2
Fragilaria capucina var. gracilis 6 322 1.9
Gomphonema olivaceum 4 322 1.2
Gomphonema parvulum 1 322 0.3
Melosira varians 5 322 1.6
Navicula (small species) 7 322 2.2
Navicula cryptocephala 2 322 0.6
Navicula gregaria 2 322 0.6
Navicula lanceolata 2 322 0.6
Navicula menisculus 7 322 2.2
Navicula minuscula 3 322 0.9
Navicula tripunctata 6 322 1.9
Nitzschia paleacea 17 322 5.3
Nitzschia sp. 5 322 1.6
Planothidium lanceolatum 26 322 8.1
Reimeria sinuata 4 322 1.2
Rhoicosphenia abbreviata 1 322 0.3
Staurosira elliptica 4 322 1.2
Surirella brebisonii 3 322 0.9
Synedra ulna 3 322 0.9
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Site Name Date Taxon Name N Total Percent
Diatoms 3 Ellis Farm d/s Basingstoke STW outfall

15/07/2008 Achnanthidium minutissimum 66 361 18.3
Amphora libyca 1 361 0.3
Amphora pediculus 17 361 4.7
Amphora veneta 1 361 0.3
Cocconeis placentula var.
euglypta 39 361 10.8
Cocconeis placentula var. lineata 15 361 4.2
Cocconeis pseudothumensis 2 361 0.6
Cymbella affinis 5 361 1.4
Cymbella cesatii 19 361 5.3
Denticula tenuis 4 361 1.1
Encyonema silesiacum 5 361 1.4
Eunotia implicata 1 361 0.3
Fallacia subhamulata 2 361 0.6
Fragilaria capucina var. gracilis 4 361 1.1
Gomphonema olivaceum 23 361 6.4
Gomphonema parvulum 32 361 8.9
Gomphonema pumilum 4 361 1.1
Gomphonema sp. 6 361 1.7
Navicula capitata 2 361 0.6
Navicula cryptocephala 4 361 1.1
Navicula gregaria 11 361 3.0
Navicula menisculus 10 361 2.8
Navicula minima 1 361 0.3
Navicula tripunctata 7 361 1.9
Nitzschia amphibia 7 361 1.9
Nitzschia fonticola 22 361 6.1
Nitzschia palea 1 361 0.3
Nitzschia paleacea 1 361 0.3
Nitzschia sp. 7 361 1.9
Planothidium frequentissimum 15 361 4.2
Planothidium lanceolatum 19 361 5.3
Reimeria sinuata 1 361 0.3
Rhoicosphenia abbreviata 4 361 1.1
Sellaphora pupula 2 361 0.6
Staurosirella pinnata 1 361 0.3
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Site Name Date Taxon Name N Total Percent
Diatoms 4 Lance Levy Farm u/s R Loddon/Lyde confluence

14/07/2008 Achnanthidium minutissimum 5 341 1.5
Amphora pediculus 7 341 2.1
Amphora sp. 5 341 1.5
Cocconeis pediculus 3 341 0.9
Cocconeis placentula var. euglypta 58 341 17.0
Cocconeis placentula var.
pseudolineata 1 341 0.3
Encyonema silesiacum 3 341 0.9
Fragilaria capucina var. gracilis 7 341 2.1
Gomphonema olivaceum 1 341 0.3
Gomphonema parvulum 6 341 1.8
Luticola mutica 1 341 0.3
Navicula cryptotenella 15 341 4.4
Navicula gregaria 5 341 1.5
Navicula menisculus 41 341 12.0
Navicula minima 4 341 1.2
Navicula minuscula 28 341 8.2
Navicula tripunctata 78 341 22.9
Navicula veneta 2 341 0.6
Nitzschia dissipata 8 341 2.3
Nitzschia frustulum 4 341 1.2
Nitzschia linearis 7 341 2.1
Nitzschia palea 2 341 0.6
Nitzschia paleacea 2 341 0.6
Nitzschia sociabilis 3 341 0.9
Nitzschia sp. 13 341 3.8
Pinnularia sp. 2 341 0.6
Planothidium frequentissimum 6 341 1.8
Planothidium lanceolatum 1 341 0.3
Rhoicosphenia abbreviata 18 341 5.3
Staurosira elliptica 1 341 0.3
Staurosirella pinnata 3 341 0.9
Synedra parasitica 1 341 0.3
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Site Name Date Taxon Name N Total Percent
Diatoms 6 Loddon lower end of R Loddon SSSI

15/07/2008 Achnanthidium minutissimum 4 341 1.2
Cocconeis pediculus 4 341 1.2
Cocconeis placentula var.
euglypta 300 341 88.0
Cocconeis placentula var. lineata 15 341 4.4
Gomphonema olivaceum 5 341 1.5
Gomphonema parvulum 11 341 3.2
Nitzschia sp. 2 341 0.6
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Site Name Date Taxon Name N Total Percent
Diatoms 7 Lyde Deanlands Farm

15/07/2008 Achnanthidium minutissimum 31 314 9.9
Amphora pediculus 32 314 10.2
Amphora sp. 2 314 0.6
Cocconeis pediculus 2 314 0.6
Cocconeis placentula var.
euglypta 46 314 14.6
Cocconeis placentula var. lineata 4 314 1.3
Cocconeis pseudothumensis 2 314 0.6
Denticula tenuis 1 314 0.3
Diadesmis contenta 1 314 0.3
Fragilaria capucina var. gracilis 3 314 1.0
Fragilaria vaucheriae 6 314 1.9
Fragilariforma virescens 2 314 0.6
Gomphonema olivaceum 1 314 0.3
Gomphonema parvulum 2 314 0.6
Karayevia clevei 2 314 0.6
Luticola goeppertiana 9 314 2.9
Melosira varians 6 314 1.9
Meridion circulare 1 314 0.3
Navicula (small species) 2 314 0.6
Navicula capitata 1 314 0.3
Navicula cryptotenella 3 314 1.0
Navicula gregaria 3 314 1.0
Navicula lanceolata 2 314 0.6
Navicula menisculus 2 314 0.6
Navicula minima 10 314 3.2
Navicula minuscula 4 314 1.3
Navicula sp. 4 314 1.3
Navicula tripunctata 2 314 0.6
Neidium binodeforme 2 314 0.6
Nitzschia amphibia 4 314 1.3
Nitzschia dissipata 4 314 1.3
Nitzschia fonticola 3 314 1.0
Nitzschia frustulum 3 314 1.0
Nitzschia paleacea 2 314 0.6
Nitzschia sp. 3 314 1.0
Planothidium frequentissimum 8 314 2.5
Planothidium lanceolatum 13 314 4.1
Pseudostaurosira brevistriata 31 314 9.9
Rhoicosphenia abbreviata 5 314 1.6
Sellaphora pupula 1 314 0.3
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Staurosira elliptica 6 314 1.9
Staurosirella leptostauron 5 314 1.6
Staurosirella pinnata 37 314 11.8
Surirella angusta 1 314 0.3
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Site Name Date Taxon Name N Total Percent
Diatoms 9 Loddon nr. Mill Farm

14/07/2008 Achnanthidium minutissimum 9 286 3.1
Amphora pediculus 67 286 23.4
Cocconeis pediculus 5 286 1.7
Cocconeis placentula var. euglypta 50 286 17.5
Cocconeis placentula var.
pseudolineata 9 286 3.1
Cyclotella sp. 1 286 0.3
Diadesmis contenta 2 286 0.7
Diatoma vulgare 1 286 0.3
Diploneis sp. 1 286 0.3
Fallacia sp. 2 286 0.7
Fragilaria capucina var. gracilis 4 286 1.4
Fragilaria capucina var. mesolepta 1 286 0.3
Gomphonema sp. 4 286 1.4
Gyrosigma sp. 1 286 0.3
Karayevia clevei 1 286 0.3
Kolbesia ploenensis 2 286 0.7
Navicula cryptotenella 14 286 4.9
Navicula gregaria 22 286 7.7
Navicula ignota 2 286 0.7
Navicula lanceolata 1 286 0.3
Navicula menisculus 3 286 1.0
Navicula minima 13 286 4.5
Navicula minuscula 10 286 3.5
Navicula tripunctata 10 286 3.5
Nitzschia dissipata 3 286 1.0
Nitzschia sociabilis 2 286 0.7
Nitzschia sp. 2 286 0.7
Planothidium frequentissimum 8 286 2.8
Planothidium lanceolatum 2 286 0.7
Psammothidium lauenburgianum 4 286 1.4
Pseudostaurosira brevistriata 2 286 0.7
Reimeria sinuata 1 286 0.3
Rhoicosphenia abbreviata 16 286 5.6
Staurosira construens 1 286 0.3
Staurosira elliptica 2 286 0.7
Staurosirella pinnata 1 286 0.3
Surirella brebisonii 4 286 1.4
Synedra ulna 1 286 0.3
Tryblionella sp. 2 286 0.7
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Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9
Asellus aquaticus 3 1
Gammarus pulex 6 24 119 215 50 224 235
Ephemeroptera
Ephemera danica 10 2 1 8 1 8
Serratella ignita 10 1
Baetidae 4 7 7 9
Centroptilum luteolum 4 3 21
Heptagenidae 10 1
Heptagenia sulphurea 10 3
Trichoptera 2
Hydropsyche pellucidula 5 2 3 4 6
Limnephilidae 7 2
Limnephilus sp. 7 1
Trichoptera early instars 1
Rhyachophila sp. 7
Odonata
Calopteryx virgo 8 1
Hemiptera-Heteroptera
Corixidae 5
Coleoptera
Limnius volckmarii 5 2 2 3
Elmidae larvae 5 1 1
Mollucsa
Physa fontinalis 3
Potamopyrgus antipodarum 3 1 1
Valvata macrostoma 3 1 1
Pisidium so. 3 2
Ancylus sp. 6 2
Ancylus fluviatilis 6 1
Anisus vorticulus 3 3 1
Diptera
Simulidae 5 5 19 7
Simulium sp. 5 3
Chironomidae 3 4 6
Arachnidae 2
BMWP 34 43 n.d. 41 n.d. 69 53 18 n.d.
No of taxa 7 7 n.d. 8 n.d. 14 8 3 n.d.
ASPT 4.86 6.14 n.d. 5.125 n.d. 4.93 6.63 6 n.d.
LIFE (S) 7.8 6.86 n.d. 7.5 n.d. 7.89 8.43 9 n.d.
LIFE (F) 7.86 7.29 n.d. 7.88 n.d. 7.58 8.25 9 n.d.

Autumn 2007BMWP
score

Taxon

�
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Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9
Asellus aquaticus 3
Gammarus pulex 6 55 65 40 8 9 37 173 256
Ephemeroptera 3
early instars 3
Ephemera danica 10 1 3 1 1 6
Serratella ignita 10 1 2 2
Baetidae 4 7 11 2
Baetis sp. 4 11 2 32
Centroptilum luteolum 4
Heptagenidae 10
Heptagenia sulphurea 10 1
Caenis horaria 7 2
Paraleptophlebia sp. 10 2 1
Rhithrogena semicolorata 10 1
Caenis robusta 7 34 1
Trichoptera
Hydropsyche pellucidula 5
Hydropsyche siltalai 5
Limnephilidae 7 4
Limnephilus sp. 7
Trichoptera early instars 1 4
Sericostoma personatum 10 1
Limnephilus lunatus 7 1 1
Limnephilus binotatus 7 12
early instar Hydropsychidae 5 1 1
Goeridae pupae 10 1 1
Rhyachophila sp. 7
Rhyacophilidae 7
Brachycentrus subnubilus 10
Odontocerum albicorne 10
Glossosomatidae cases
Odonata
Calopteryx splendens 8
Calopteryx virgo 8 2
Hemiptera-Heteroptera
Corixidae 5
Coleoptera
Limnius volckmarii 5 3 2
Elmis aenea 5
Elmidae larvae 5 7
Dytiscidae 5 1
Mollucsa
Lymnaea peregra 3
Theodoxus fluviatilis 6
Unionidae 6
Sphaeridae 3
Bithynia leachii 3
Lymnaea glabra 3
Physa fontinalis 3 1
Potamopyrgus antipodarum 3 1 1 1
Valvata macrostoma 3
Pisidium so. 3 2 1 2
Ancylus sp. 6 4 1
Ancylus fluviatilis 6
Zonitoides nitidus 1
Anisus vorticulus 3 1
Planorbis vorticulus 3
Diptera
Simulidae 5
Simulium sp. 5 6 6 39
Culicidae
Chironomidae 2 18 1 16 16 24 11
Arachnidae
Other taxa
Lumbriculus sp.
Glossiphoniidae 3
Fish
Cottus gobio
Gasterosteus aculeatus
BMWP 28 49 54 17 18 27 49 50 68
No of taxa 6 8 10 3 3 5 7 7 11
ASPT 4.67 6.125 5.4 5.67 6 5.4 7 7.14 6.18
LIFE (S) 7.8 7 7.33 8 8 8 7.83 8.80 8.30
LIFE (F) 7.33 6.75 7.11 8 8 8.25 7.83 8.57 8.18

Spring 2008Taxon BMWP
score

�



�

Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9
Asellus aquaticus 3 1
Gammarus pulex 6 42 259 31 62 65 14 384 181 300+
Ephemeroptera
early instars
Ephemera danica 10 1 5
Serratella ignita 10 1 1 1 8 1
Baetidae 4 22 10 103
Baetis sp. 4 2 5 17 20 3
Centroptilum luteolum 4 50+
Heptagenidae 10
Heptagenia sulphurea 10
Caenis horaria 7
Paraleptophlebia sp. 10
Rhithrogena semicolorata 10
Caenis robusta 7
Trichoptera
Hydropsyche pellucidula 5 2
Hydropsyche siltalai 5 2
Limnephilidae 7
Limnephilus sp. 7
Trichoptera early instars
Sericostoma personatum 10 1 1
Limnephilus lunatus 7
Limnephilus binotatus 7
early instar Hydropsychidae 5 2
Goeridae pupae 10
Rhyachophila septentrionis 7 1
Rhyacophilidae 7 7
Brachycentrus subnubilus 10 3 1
Odontocerum albicorne 10 1
Glossosomatidae cases 12
Odonata
Calopteryx splendens 8 3 22
Calopteryx virgo 8
Hemiptera-Heteroptera
Corixidae 5
Coleoptera
Limnius volckmarii 5 7 2 16 6 9
Elmis aenea 5 1
Elmidae larvae 5
Dytiscidae 5
Mollucsa
Lymnaea peregra 3 1 1
Theodoxus fluviatilis 6 2 4
Unionidae 6 1
Sphaeridae 3 1 3
Bithynia leachii 3 2
Lymnaea glabra 3 2
Physa fontinalis 3 13
Potamopyrgus jenkinsii 3 2 24 1 4 10
Valvata macrostoma 3
Pisidium so. 3
Ancylus sp. 6 5 26
Ancylus fluviatilis 6 1
Zonitoides nitidus 1 1
Planorbis vortex 3 1 2
Planorbis vorticulus 3
Diptera 3
Simulidae 5 1 3
Simulium sp. 5 96 100+ 143 28 28
Culicidae 1
Chironomidae 2 4 15 6
Arachnidae 6
Other taxa
Lumbriculus sp. 1
Glossiphoniidae 3 2
Fish
Cottus gobio 1
Gasterosteus aculeatus 5
BMWP 45 36 55 22 58 77 43 27 31
No of taxa 7 6 11 5 11 13 8 5 6
ASPT 6.42 6 5.5 4.4 5.27 5.92 5.38 5.4 5.17
LIFE (S) 8.5 8 7.60 8.75 7.9 7.91 8 7.8 8.8
LIFE (F) 8.14 8 7.30 8.75 7.6 7.69 8 7.4 9

Summer 2008Taxon BMWP
score
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Figure 1 – River Reaches 1 to 8
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� each 1. Source (West Ham) to immediately d/s A340 (Thornycroft Roundabout)
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Figure 1a I llustration of possible rehabilitation if investigations show: a) water tables lowered
by culver t(s); b) impossible to change this due to flood r isk or other factors; c) desire to re-
establish previouswinterbourne character
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� each 2. d/s A340 (Thornycroft Roundabout) to Victory Roundabout
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From the college Loddon is again in culvert until
it emerges in open park grassland upstream of
Victory roundabout. There is c250m of open
channel that must carry flow in extreme periods
but the flora suggests this is a rare occurrence as
no taxa of wetlands (let alone temporary open
water) are present. It is roughly mown.�
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�
Logistical issues: Checking potential services and other issues preventing extending open channel
upstream.

Figure 3a I llustration of possible rehabilitation of concrete channel in Reach 3

Existing character upstream of the culver t. Flat concrete bed and concretewalls.

.

Proposed potential enhancement. Railway sleepers installed c30cm from edge. Coir rolls
(or hard sub-soil) imported ready for planting marginal vegetation (see Annex A); suggested
combination of sedges (Carex) and colourful marginals such as hemp agrimony (Eupatorium),
purple loosestrife (Lythrum), yellow flag (Iris) and meadowsweet (Filipendula) – see Appendix A
for potential taxa that would all be in keeping with native species for the area. If coir rolls used,
ensure well pinned to bed and banks (walls) to ensure not eroded in exceptional
spates. .
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Figure 4a(i). Modifications where sinuous channel nar rowing as proposed without removal of
wooden revetment
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Basically the gravel and pebble bed mater ial is scraped from half the bed width and deposited
on the other side, creating a narrower low-flow sinuous channel within the straight existing
one. A scrape of 10cm results in an average differential in depth of 20cm (recommended).
The raised bed is then planted at the margins with some Ir is etc. if deemed acceptable, but
would be more prone to scour ing out when the margins are not battered back too (the
prefer red option in most of the reach – see Figure4b.

A – beforeand after X-section profiles

A

Indicative ‘before’ X-section profiles

B – beforeand after X-section profiles

C

B

B – beforeand after X-section profiles
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Figure 4a(ii) Creation of pool and r iffle habitat as par t of channel bed narrowing and creation
of pseudo-sinuosity within the boarded channel. Modifications where pools created – top is
plan form and X-section, lower in long-section
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In some locations excavation is deeper and under taken across the whole bedwidth; in this
case, the spoil is deposited in slightly higher berms on the edge of the stream upstream,
creating slightly higher berms and an even narrower low-flow channel. The result is flow is
accelerated into the pool and keeps it scoured of silt etc.
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Figure 4b. Modifications where sinuous channel nar rowing as proposed with removal of
wooden revetment
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Drawings self-explanatory. Bank mater ial iscar ted from sideof r iver , hopefully used locally
within the park to form a landscape feature and planted. The newly bettered banks provide
suitable conditions for edge planting of species listed and illustrated in Annex A and could be
supplemented by wild flowers seeded on to thehigher bank slopes. The newly battered banks
provide a far preferable environment for planting the edge species than if the banks are not
re-profiled, so reducing r isk of them being scoured out in exceptional floods, and potentially
being washed downstream into the gr ills of the culver ts.

A – beforeand after X-section profiles

A

Indicative ‘before’ X-section profiles

B – beforeand after X-section profiles

C

B

B – beforeand after X-section profiles
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Annex A Suitable species for planting at edgesof r iver in rehabilitation options for Reaches 3
and 4
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