
�

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

� �������	
�
�
�����	�

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

��������
�	

�����

�

����
�������	�
����

����
������ ��'&�(�*� ���+�
��� ,�*�	�-��	��
��!(*��.*�-�� ��(�-�	&*������	�/!!&�
(&��
-��
�*��(���	0*�!/�&���	*�����
��� ,�0!(*�	
���'(&�	*�
(&�("�
-!'��-�!&���	*�����!	�-�!�!"��
��&���	*�����(���	0*�!/�

*.����*�&���	*����
(&��
-��
��&���	*�����
��� 1	�.
	��/!	�����	�
��
	��/���&��	�.�'*�("�����	�
��
(��2.�!	�	�3
(&-!!�*��

��������� 4$5%��0�('��*�

���������� ��� 
(�
��
(��2.�!	�	�3
(&-!!��/!	��
���*�'&�(��
��� 
�.�(����/!	��
���*�'&�(��
��� 6	!0�����
..�(&�2��

�� 7	�
���
����
�����!�8�-�9(*�	'���!(*�
�� 7	�
���
����
�����!�8�-�9(/!	0
��!(�1
"�*��!(��/!	��
���*�'&�(��.
�	�
�� 7	�
���
����
�����!�8�-��'�!'��1
"���!(��/!	��
���*�'&�(��

4�� 8
���&�*.�
��!/��!0.����&�:�	&��.����*��
	&*�;�
&&���!(
��-�
(��:�	&��.����*�
�
	&*�/!	�
&&���!(*�<�����(���99���**!(���
..�(&�2=�

$�� ,	���	
*��-!
	&�
(&�0
	��	*�

�����
��

���������

 �� ���������
�

��� :�	&�6!!&�,���	*����

�� �	�
���*.
���!(�����-!
	&��!��	�
���
�:�	&�6!!&���*���
�

��� :�	&���*����
���("��
���������
-�� �	�
���*.
���!(�����-!
	&��!� 	����������
**���*��!/�-�	&�*.����*��
��� 1	�.
	��
�.�
����!�.!*��:�	&��.����*��
	&*��(�������
**	!!0�
/��	�������**!(��

�

������
�! ������
"������#��

 �$������������������"����������
��� ��'&�(��>!'	(
��1
"�*�
�� 1
"�����:�/!	���
��!//+�
�� 1
"��4������,
����6���	�
�� 1
"�*��5����7	�
���
����
�����!�8�-�

��� ��'&�(��?�/�	�(���7'�&��1
"�*�
�� 1
"�*��@#��7�!**
	��



�

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

�  ����!� 
&'����'.�	��*�!(�7'�&��;�?�A'�*��/!	�
&'�����
.�	!(�*�6!	0�
7	�
���
����
�����!�8�-�9(*�	'���!(*�
7	�
���
����
�����!�8�-�9(/!	0
��!(�1
"�*�
7	�
���
����
�����!�8�-��'�!'��1
"��
7	�
���
����
�����!�!"��8�-�
(* �	�������

��
������%� &�����'� "���������������"����������

�"�!**
	��!/��!�
-'�
	��	����
(���!������(��	��
B���1	!C�����*��(��'&�&��(�����
��'&�(��?�/�	�(���7'�&��*����!(�!/�����
��
(��2.�!	�	�3
(&-!!���������*��-��! �
*�! *����� !	&*���
��
..�
	��(����*���**!(��
(�� !	&*�&�/�(�&��(����*���**!(�
	��
*�! (��(�(�)*��-!���-��! �
(&��(�������**!(���2�+�
7?
,���4�
D,�$�

� 
&
.�
��!(� (��*��	�
���� �
-��
�� *'	�����
� 
0.��-�
(� -�	&� .	���

��
	�� 	,���-����� 
.	-�	
�



�

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

��
��/-�����)��	0/	�-	�
��$�$�� 
��������������� �
���������

��� ,�	��������*�'&�(�*E�
���(��!(��!�������
**	!!0�&�*.�
��!/�:�	&��.����*��
	&*��
 �����������	�
��&�&'	�("���**!(���!/��(���99��?�0�(&�����*�'&�(�*���
�����*�
&�*.�
�����.*��!����'*�	
��������
	�����
(&�
-'(&
(���!/�-�	&*�
���
	!'(&�'*��

��� 9(���������*�'&�(�*��!�*'""�*��
&&���!(*��!����*�&�*.�
��&'	�("�����/!��! �("�
 ���*�
*��������
	(�
-!'��(� �-�	&�*.����*��

��� ,�*�	�-'���
��
(��2.�!	�	�3
(&-!!�*��!(���!��
���*�'&�(���

�����&� $�����$�� �
�1�
�
��� �!��*�
-��*��
��!(��2��/!	����*���**!(��
*������*�'&�(�*��!�	��
���*!0��!/�����	�

��
	(�("���"���"��*�/	!0���**!(����

��� ?�0�(&�����*�'&�(�*���
���
���!/�����-�	&*�(
0�&�!(�����	���
**	!!0�&�*.�
���*�
�
&�//�	�(��*.����*��
*��!(��!	�0!	��*�'&�(�*��!����.�&�/�(��F*.����*�G�

��� ,�	��������*�'&�(�*��!�����*.����*�&�/�(���!(�.	!��&�&��(�����7�!**
	��!/�����
��'&�(��?�/�	�(���7'�&��!/�����
��
(��2.�!	�	�3
(&-!!��!(�.
"�*��5#��
*��
�
*�'&�(���!�	�
&�����&�/�(���!(��

4�� D�2���
*��!���	*��!����.��&�(��/������0!*���0.!	�
(�����0�(�*� ����(���
��
&�/�(���!(��


�� 9���*�
�"	!'.�!/�����("����("*H�
-�� ���*������("����("*��!!��
(&�
�������*
0��
*�!(��
(!���	H�
��� �����
	��
-����!�-��!0��.
	�(�*�-��.	!&'��("��!'("�!/�����	�! (���(&��
&�� �.	-�	
��*�
� !	&���
��
� 
�*��
*�
(�F*G�
�������(&��9���
(�	�/�	��!�!(��"	!'.�

<*�("'�
	=�!	�0!	����
(�!(��"	!'.�<.�'	
�=��6!	��2
0.��������
0�	��
(�	!-�(�
�*�!(��*.����*H�
0�	��
(�	!-�(��0!!*����'���	!
���	!'��
(&��'0
(�
	��/!'	�
*.����*��9���*��*��0
��&���
�����	��'.��!����0����!(�!	�0!	��'(�A'��*.����*�!(�
�
	����!&
���/	!0�������(��*��-
���	�'0��!������!�!**
��-�'�� �
����

�! ����� &"��2������"������3�
��� ?�0�(&�����*�'&�(�*���
���(���**!(��������&�*�!��	�&���
�����	���
���-��(�44��

*.����*�!/�-�	&*��&�(��/��&�
*�	�*�&�(�*�!	�	�"'�
	���*��!	*��!���
���
(&�*���(��*�*�
�
����&�(��/��&�
..	!2�0
������������-�	&�*.����*� !	�& �&���

��� ?���� �*!0���!�
-'�
	��/	!0���**!(����(����*�'(����

�� 
*������*�'&�(�*��!�	��
������� !	&���
��&�*�	�-�*����	��-��("�&�//�	�(����(&*�

!	���.�*�!/�*!0����("��

���� !	&��*����	
���
��
-�� 
*������*�'&�(�*��!�	��
�������� !� !	&�.�	
*����
��&�*�	�-�*�����('0-�	�
(&�

�
	�����!/�.�
(�*�
(&�
(�0
�*���
��
	��/!'(&��(�
(���!*�*��0���

���*�.�	
*���*���������������	
���
��:�!�!"��
��&���	*�����
(�-��*�!	��(�&��(�!�
!(�� !	&��F(��*��	�
����G�



�

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

��� ?�0�(&�����*�'&�(�*���
��!(��0
C!	�	�
*!(����	���
(�-��
��
	"��&���	*����!/�-�	&*�
�*���
�����	���*�
�*!�"	�
��&���	*����!/����("*�/!	�-�	&*��!�	����
��
���("������*�'&�(�*��!��
���(
0��
�&�//�	�(����(&�!/�-�	&�/!!&��
(&��!(*�	'���

�:�	&�6!!&���*��!(�����-!
	&��

4�� �!����.�-'��&����*���*����(�!'	
"������*�'&�(�*��!�	��
�����	������-�	&*�
(&�����
���("*�������
���9��0�"���-�����./'���!��
������0�	�/�	��!�����	�:�	&��.����*��
	&*�
&�*.�
��/!	��&�
*��

�! ����� �����1������������%�
��� ?���� �
(&�	���*������*�'&�(�*E�:�	&�6!!&���*��
*�
..	!.	�
����3�	��
	��*!0��

�2
0.��*��


�"
��
:�	&*�<!/�!���	�*.����*=�
:	�(��*�	�0.�
:'&*�
(&�-
	��/	!0��	��*�;�*�	'-*�
�
��	.���
	*�;�!���	��
	�
��
������.�..�	*�
��
0*�
(&�0'**��*�
,�
&�
(�0
�*�
�""*�!/�	�.����*�
(&�!���	�-�	&*�
6�*��
6�! �	�*��&*�
6	'��*�
6	!"*�;�!���	�
0.��-�
(*�

9(*���*��
��
��*�
�����(��
��I
	&*�
J!**�
D���
	�/	!0�/�! �	*�
D'�*�
�
.�
�0
���	!&�(�*�
�.�&�	*�
����*�
�'	���*�
8!	0*�

��� �0.�
*�I����
��(�
	������	�����0�!(�������*����*��/�	�.	�*�(�*�0
(���'(&	�&*�!	�
���(���!'*
(&*�!/�*.����*�!/�.�
(�*��/�*���	�.����*��
0.��-�
(*�!	�!���	�����("�
���("*��

�! ����� &"%�������%���11�����������1����3�
��� 
*������*�'&�(�*��!�*'""�*�� ������*���*���
(�-��*!�-�"K ���&!�&�//�	�(��-�	&*�

�
��*!�0
(��&�//�	�(�����("*L�8���&!(E��
���-�	&*�C'*���
������*
0�����("L�8�
��
 !'�&��
..�(��/�
�������&�//�	�(��*.����*�!/�-�	&*��
&�!(���
�/� ���(&*�!/�/!!&��!�
�
�L�

�� ,�//�	�(��-�	&*��
��&�//�	�(�����("*�-��
'*�������
	��
&
.��&��!��
����!*��
&�//�	�(��/!!&*�����*��*�0
&��.!**�-���-��
'*���
���-�	&�*.����*��
*���*�! (�
*���!/�
&
.�
��!(*��
*���
	(�&��(��(���9����
�����.*����*'	������(���*�.
	���'�
	�
�
-��
���

�� 9/�
���*.����*� �	����0���&��!��
��("�C'*��!(��!	����(�
�/� �!/�����*
0��/!!&*��
��!*��.
	���'�
	�/!!&����0*� !'�&�.	!-
-���	'(�!'�����
�� !'�&�	�*'����(�/
	�
/� �	�-�	&*�
*� ����
*�/� �	�-�	&�*.����*��

��� D! � ���(! � �������*�(���**
	��/!	�-�	&*��!��
���.��(���!/�&�//�	�(�����("*��!�
�
���3! ���	�����	��*�����	�0
�(*�!(��'(
(* �	�&�A'�*��!(��

��
�
	�����	��*!�0
(��!/����*��&�//�	�(�����("*�/!	�-�	&*��!��
�L�3! ��
(����	��
-��*'���
�"	�
��&���	*����!/�/�*����(*���*��	�.����*��.�
(�*�
(&�!���	�����("����("*L�



�

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

�! ����� �"���� �����
���1������������%�
��� �2.�
�(���
������
(* �	��!�����A'�*��!(�!/� ������	��
	��*!�0
(����(&*�!/�����("�

���("*�/!	�-�	&*��!��
���*�
��'
��������*
0��
*�����
(* �	��!�����A'�*��!(�
-!'��
 ������	��
	��*!�0
(��-�	&*����0*����*��

��� 8���
	�����	��*!�0
(��-�	&*L�6!'	����("*�
	��0
�(���	�*.!(*�-���/!	�!'	�.�
(���
�
��("�*'���
�	�����
	�����!/�-�	&*����*�����*��/
��!	*�!(�����-!
	&��


�� J
(��&�//�	�(��.�
��*�/!	�-�	&*��!������<�
-��
�*=�
-�� J
(��&�//�	�(��.�
��*�/!	�-�	&*��!�/�(&�*�����	�<	!!*���	�*���(�*����*�
.��

&
("�	��*�
���!!��!	�*�
�� 
	0=�

��� J
(��&�//�	�(�����("*�/!	�-�	&*��!��
��
&�� J
(�� 
�*�-�	&*��!!��
(&�
���<����	�
&
.�
��!(*=�

��� 8���
	�����	��*!�0
(�����("*�/!	�-�	&*��!��
�L�1!�(��!'���! �/!	��
���!/�����/!'	�
��*��&�/
��!	*�
-!�������� !	&�F-�	&*G��
(�-��*'-*���'��&� ����
(��!���	�"	!'.�!/�
����("����("*��,�0!(*�	
������*� ����*!0���2
0.��*�/	!0�����:�	&�6!!&���*����

4�� �!�.'�����
(!���	� 
��� ���
�����"��-�!�!"��
��&���	*�����!	�-�!&���	*���K!/�
-�	&*��
*� ����
*�.�
(�*��0
00
�*��/�*���	�.����*��
0.��-�
(*�
(&��(*���*K
-��
'*��!/�����&���	*����!/�/!!&��*�����	�
(&�*.
�����
���*�
�
��
-����6� �	�/!!&*�
!	�/� �	�.�
��*��!������M��! �	�-�!&���	*�����

$�� 6�(
�����.!�(��!'����
��-�!&���	*����.	���(�*�
(��!(��*.����*�/	!0�	����("��!!�
0'���!(�
(��!���	�*.����*��9/�
�"	�
���!	(�&�! ���/!	��2
0.����!(����
&�
�*�("���
*.����*�!/�	!&�(���!��
���/� �	�('0-�	*�!/���
��	!&�(�� !'�&�*'	��������'*�
	�*'���("��(�/� �	�"	�
���!	(�&�! �*��3! ���	��"	�
���!	(�&�! �*��
��!��	�
�
&!I�(�*.����*�!/�0������!��*��*�	� *��	
--��*�� �
*��*��"!.��	�
(&�!���	�*0
���
0
00
�*�����*��*��!��(*'	����
��(�����	�����! ��(!	�
(��!/���*�.	���*.����*� ����
-��.'*��&��! 
	&�	,���-����������
���!	�.	!��**�!/��!0�("��!�
(��(&�!	�&��("�
!'���

��0��
	��2
0.��*�!/�&���	*�����2�*��/!	�(�
	������	��*.����*�!/�
(�0
��!	�.�
(��
 ���
(�(
0���

%�� �!�-	�("����*�.!�(���!0���
*������*�'&�(�*��!��!(*�&�	� �
�� !'�&��
..�(��/�
���	�� 
*�!(���!(����.��!/�/!!&���
�������
�������	�!(���(�����	�(��"�-!	�!!&�
���
!	����	�!(���(������(��	��*�
���!/���
�����	�
����

����/!!&� !'�&�-��!0����	��*�
	�����2.�(*�����
(&�.	!-
-��� !'�&(E���
*���!("��

���������� �������! ������"������#� �$���
��� �'	(�����*�'&�(�*E�
���(��!(�-
����!�����	�
��
(��2.�!	�	�3
(&-!!�*��?�0�(&�

����*�'&�(�*�!/�����0
(�� 
�*������
������.�&�&�0!(*�	
����! �&�//�	�(��.�
(�*�

(&�
(�0
�*� �	���!((����&��(�����/!	�*��
(&�&�*�	�� �-*���
��������	�
��&��(�
��**!(����

��� D! ��!����.����0�
..	���
���-�!&���	*�������(�0!	���&�	��������*�'&�(�*��!�
�!0.�����7	�
���
����
�����!�8�-�!(�.
"�*��5����(�������'&�(��>!'	(
��
�����!(�!/�����	�
��
(��2.�!	�	�3
(&-!!�*��<����
..�(&�2�/!	�9(*�	'���!(*��
9(/!	0
��!(�1
"�*���'�!'��1
"��
(&�
(* �	�������=�



�

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

��� ,�	��������*�'&�(�*��!��!0.�����.
"��4��(�������'&�(��>!'	(
��*����!(�!/�����	�

��
(��2.�!	�	�3
(&-!!�*�������&�����,
����6���	�����*��*�
(�
**�**0�(��.
"��
	���� �("��!�
-'�
	��
(&�	��
��!(*��.*�.�	�
�(�("��!�-�!&���	*����� �������*�
�0.!	�
(��
(&� �
��/
��!	*�0
�����.�!	��'	��-�!&���	*�����3
���*�'&�(�*�	��
���
����:�!&���	*����90.
��*�
��������������!0.����&��(���**!(����

�����
 �� ���������

�"��� 
����$�������������
%������%�
N���*�*����!(��!'�&�-���!0.����&�-�/!	��!	�
/��	�������
-!	
���*����!(��
-!����
&�.�(&�("�!(�*���&'��("�.	�/�	�(��*�O�

��� 9/�(���**
	���&�*�	�-'���
��
(��2.�!	�	�3
(&-!!�*��!�����*�'&�(�*��
��� ,�	����*�'&�(��
���(��!(��!�.
"����!/�������'&�(��>!'	(
��*����!(�!/�����
��
(�

�2.�!	�	�3
(&-!!��������&�:�/!	���
��!//+��


�� ,�*�'**� �
���
���*�'&�(�� ����(��&��!�-	�("� �������0�/!	�����	�
��
	��/���&�
�	�.��

-��?���� �����&�	����!(*�
(&����(�.	!��&����0��/!	�����*�'&�(�*��!��!0.���������
�������*��!(������!.��
�/�!/�����.
"���

?�0�(&����	�!(����
��-��������("�!//��������0*�!(�������*����
���*�'&�(���*�

"	���("��!�-��	�*.!(*�-���/!	�-	�("�("���!*�����0*��

<
(��2��.��!(�0�"���-������
��
(��2.�!	�	�3
(&-!!����*��/��*�(�������*�
�
"!!&��&�
��!�-	�("�
���!/������
(&-!!�*�/!	�	�&�*�	�-'��!(�
������
��
	��!(�����
&
��!/������!'	�=�

��� 9(�	!&'�������*��!(&�*����!(�!(�����.
"���:�	&�	E*��!&��!/��!(&'����-��
	�0�(&�("����0���
���
���*�'&�(��.�
�*�
�	!����(�0
��("������!'	�*'���**/'��

(&�/'(��

&�� ,�	��������*�'&�(�*��!�������!//��
������0�!(�����F�""G�����(��:��
��!	�
(&�
F:
&��""G�:��
��!	���*�*�
*��!'�&�*�'**����0��
*�-�/!	���	�0�(&����	�!(��
��
��-��������("�!//��������0*�!(�������*����
���*�'&�(���*�
"	���("��!��!(!	�
���*��!&��!/��!(&'����

�!��������� 1������������������
���$%��!���������
��� �!����.�*�'&�(�*�*!��&�/�������!((����!(*��(�����&�*�	��
(&�/!	�*���
-��
�*���
���
������
**�
*�
�"	!'.�!	�
*��(&���&'
�*��
-������� �-��!((����!(*�!(�����	�,�*�	��

(&�6!	�*��8�-�
�������������*�<������**!(���
..�(&�2=��9(�����*�'&�(�*��!�
 	����!(�������(�*�-�� ��(�����-!2�*�!/�����	� �-�������!*�����0�(�*�
	��
�!((����&��?�/�	��!�������*'
���2
0.���!/�7	�
���
����
�����!�8�-�!(�.
"�*�
�@���!/�������'&�(��>!'	(
�������!(�!/�����
��
(��2.�!	�	�3
(&-!!���

6!	��2
0.����!(�����6!	�*��8�-�
���������������*�'&�(�*�0
�� 	�������� !	&�F�
�*G�
!(�������(��-�� ��(�	'//�&�"	!'*��
(&�* ���	!!��
(&�F����*��(G�!(�������(��-�� ��(�
/���("�*A'�		���
(&�
*.�(���

��� �!��2.
(&�*�'&�(�*E��(! ��&"��!/�.�
(�*��
(�0
�*�
(&����0�(�*���(�����*�'&�(�*�
�!�	�*�
	���!(��,�*�	��!	�6!	�*��8�-��
	&�*.����*�<������**!(���
..�(&�2=��
��'&�(�*��
(����(�.	�*�(������	�	�*�
	���
*�
� 	����(�	�.!	��!	�
*�
�.	�*�(�
��!(��!�
������
**���



�

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

��� 9(�����*�'&�(�*��!�.	
����������	���
**�/��
��!(��"	
.��("�
(&��
("'
"��
	�*�*����*�
-��	�
&�("�����,�*�	��
(&�6!	�*��8�-��
	&*�
(&��	�
��("�"	
.�*���
��*�! ��! �
0
(��
(�0
�*��(��
����
-��
��
	����	-��!	!'*���
	(��!	!'*�!	�!0(��!	!'*��3! �
0
(��!���	� 
�*��!'�&�*�'&�(�*�"	!'.�
(&�"	
.������.
	�*�!/��
����
-��
�L�

�
�
�
�
�
�

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

��	����	�
'�����
��
����

��
�(������ ��	�	���	����
��
���	��	���	
��		����%�
	��
���
� �)����**��

�
�
�
�
�
�

�
�
�



�

� ��+��� ��������	
���
��
	�������	�����������

� �� �..	�*�,�
�

!�,���$,�	
�������-,��	�.�/	0,	�����
�!�,���1���	
��	��2�
 �
-
	���$����3�%	�#��4�	��*���
,�������

-
	���$����3�%	�#��4�	��*���
 ������5��	��
-
	���$����3�%	�#��4�	��1,��,��5��	�
-
	���$����3�%	�#��4�	��!���	
�$�		��

�



6��&�����,��	��������	�����
��,�	���������
	����
�������
�������������,�����6�

�?
�P�
B9
?P���$#�������������
����
������������#4��$��   ��	
��
��
	��!	"����&'�
��!()�	
��
��
	��!	"���#���$�%�#$��� ����	�����������

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

���������	
��
����
���������������
��
1
*���2.�	��(����
*�	�.�
��&���*�! (���
������0!	����
���	*�
(&�
&'��*�.
	����.
����(�/���&��	�.�

��������*K0!&���("��(��	�*����(��'*�
*0�
(&���*��(�("�*����*K����0!	��
���(�����*�'&�(�*�	�0
�(�
(&�
����0!	��*'���**/'��!'	��//!	�*�
	����������!�-����!��(*'	����
��!'	�*�'&�(�*�	�������
�*
/���.!*������
(&�
0�
(�("/'���2.�	��(���/	!0�����'.�!0�("�/���&��	�.���!'�
	��-��("�
*��&��!�*�	�����	����0.!	�
(��	!��*��
�=�1
	����.
(����=��'.�	��*!	�
(&��=��!�/
�����
�!	��

����������
��
��
���������
��� :��
��3Q�73�6���1
?�9�91
D���8�����(����
���!'���!!�� ����/�(&�!'	�
��������*�*��0'�
��("�
(&�

�(/!	0
������
*�
(�
&'���.
	����.
(��� ��
*����
���!'�-��!0��.�	*!(
�����(�!���&��(�
���/���&��	�.�

��������*��-!���/!	��!'	�! (��(C!�0�(��
*� ����
*��!����.�	��
�(�*�'&�(���(��	�*��
(&�0!���
��!(��P!'�
(��&��!�-���
'��!'*���! ���	��(!���!�	���
��
(* �	*�!	��
���!��	��
*�*��(��(&�&�/!	������!'("�.�!.����
Q'	�
��������*��
���-��(�&�*�"(�&�/!	�*�'&�(��&�*�!��	���!�&!�0'���!/�������
���("������-�*��
�!(�	�-'��!(��!'��
(�0
�����	���*��'	�!*����
(&�
..	���
��!(��������
���("��

��� :��
D�
���D�9B����1�?B9�Q?��9���*�����&'���!/�����*��!!���!�.	!��&��.	�0
	����
&�	*��.�
(&�
��
���("�&'	�("�����/���&��	�.��3! ���	������'(/
0���
	�!'�&!!	�*����("�� ������*� �&��!.�(�*.
���
(&�

�����*�&�*�	
���!(*���	�
��*�
�"	�
��	���
���("���!�*�'&�(��/!�'*�
(&��!(��(�	
��!(�����*��*� ��	���!'�
�!0���(��8��
*����
���!'�
**�*���(��,��4�
�,������	
�����-��.�
��("��!'	*��/�
0!("�����*�'&�(�*��
	�0
�(�("�/'����
���(������!�����&�*�'**�!(�!	�
���������
��("�.�
���
(&�0!(��!	�("�����-��
��!	�!/�
*�'&�(�*�(�
	��!'��
(��//�����������*���(������(�A'��/!	�F	����("��(G���0.!	
	����&�*�	
���&�*�'&�(�*��*�
�!�*�0.���*��.�-���(&����0�/!	�
�0!0�(���.�
����!'	��
(&�!(�
�*�!'�&�	�
(&�.!�(���!�����.	!.�	�
/!�'*�!/�
���(��!(��
6!	�� ���4�
�,����������	����!'�0
��-��
**�"(�&��!�
�*�'&�(��"	!'.��:��*'	����
������"	!'.��
*�����
0
��	�
�*������(��&�
(&�'(&�	*�
(&*�����	��
*���?�0�(&����0���
��
���0�0-�	*�!/�������
0�
	���!��
���
.
	��
(&�*�
	���(������(��*��"
��!(��6���&��	�.�
��������*�*'���
*����*��	�A'�	������&����!.0�(��
(&�'*��
!/��!!.�	
�����*����*��*!0���0�*�0!	����
(��(�������
**	!!0����'&�(�*�'(
-����!�	�0
�(�!(��
*��
*�!'�&�-��	�.!	��&��!�����	���
**	!!0���
���	�/!	�.!**�-���&�*��.��(��!	�	�
**�"(0�(���

��� :��
��Q�6
�9�9�
�Q?��8�����
	"��/���&��	�.�"	!'.*�����-��!0�*���
���("�("�/!	�*�'&�(�*��!�	�������
����
���(��!(������(��&�
(&�&�*�	��� ���!'���!'	���!'"��/'��
**�*�
(����,'	�("��
����!'	�*�!.�����.�

(�����!'��/!	�*�'&�(�*� �!�0�"���-�(�/���/	!0��!'	�"'�&
(����3��.�*�'&�(�*�	�0
�(�/!�'*�&�!(�����
�
*��
���
(&��
(&�"'�&�����0��(�.
	����.
��!(� ���!'��
��'
�����
��("�!��	�����.	!��**�!	�	���
��("�

(* �	*���
�������
	��0�
(���!�&�*�!��	�!(�����	�! (���

�����������
���
�����������
P!'�*�!'�&�&	�**�*!���
���!'�0
��-��
-����!�C!�(�����*�'&�(�*��(�
���!/�����	�
��������*�����*� �����������
�(��'&��-��("��(�����*'(�
(&�*�
&���:	�("�
��'(����
���A'�&�	�/	�*�0�(��< 
��	��*�-�*���(�������
�=��
.	!�����!(�/	!0�����*'(��
(&�
���
������(��'*�
*0����
(&��!'E	��	�
&�R�
�
�



�

�

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

,�
	�1
	�(��!	�7'
	&�
(��
�
���*�*�
*!(�!'	���
**� �����
�������!..!	�'(�����!���*��������	
���
��
	��-�	&�*
(��'
	���9�� ����-��/'(��
�2����("�
(&���	���&'�
��!(
���8��
	���!!��("�/!	�� !�.
	�(�*��!�
��!0.
(��!'	���
**��9/��!'�
	��

�
��
-��� �� !'�&�
..	���
�������/��!'� !'�&�C!�(�'*���
Q'	���
**� ����-����*���("������	
���
��
	��!(�����/!��! �("�&
���� �
�
��
(���!'�/!	��!'	�*'..!	���
�
� �P�*��9�
0� ����("��!�-���!(*�&�	�&�
*�!(��!/�� !�
&'��*��!�
��!0.
(��0������&E*���
**�!(�����
/���&��	�.��
�
�
� �
� ����&E*�(
0��
�
� � � �
� 1
	�(�S7'
	&�
(�D
0�� 1�!(��D'0-�	�
�

��'&�(�*�.
	����.
��("��(������	
���
��
	��
B���1	!C����
	�����"�-����!�	�������1�		��*4�

����&'	�("�
�����!0�("���
	�/!	�� !�
&'��*�
(&���	�������&	�(���(��'&�("����0*����*��

�

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

���-���������1�4�)��$/	
�� �

��

��'&�(�E*�D
0��� � ��
���	��� �


B�����'&�(�*���D! ���
���!'�
	���2.�	��!	(���!�!"�*�*��'*���!'	��(! ��&"���!���
&��!'	�/
0����!(�
��!'	�!/�����
�	
���
��
	���8���!.���!�*����!'�*!!(���

���*�.
**�
��! *�'.��!�� !�
&'��*�
(&���	�������&	�(����		��*4�

�����!��	
���
��
	���
��2.�	�*�,��������������D!���
��&�/!	��.���
�����(�*��

�

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



����	�����������

�

$������������#���
�5&���������
������

 /�.�
	�
�!��(�	!&'���!	�	��(/!	���*�'&�(��'(&�	*�
(&�("�!/���������*�
(&��(��		��
��!(*��.*�!/�7	�
���
���
�
�����!*�*��0�'*�("�
(�
����������
���!0-�(�*�	�
&�("���!��
-!	
��!(�
(&��'�!'��0
��	�
�*��

�/44����
��'&�(��.
�	*��	�
���
�7	�
���
����
�����!�8�-�-��	�
&�("��(/!	0
��!(�
-!'��&�//�	�(����/��
/!	0*��
"	���("�!(�����
..	!.	�
���	��
��!(*��.*�-�� ��(����0��
(&����(�"�'�("��'�!'�*�!/�����
&�//�	�(��!	"
(�*0*�!(�!�����	�7	�
���
����
�����!�8�-��(�����	�
��
(��2.�!	�	�3
(&-!!�*��

 ��-	*/�	�
��� Q	"
(�I��*�'&�(�*��(� !	��("�.
�	*��1	!��&���
���.
�	� ����*��**!	*�
(&�"�'����
��� 3
�������*�'&�(�*�!.�(�����	�
��
(��2.�!	�	�3
(&-!!�*�.
"�*��5����(�������'&�(��>!'	(
��

*����!(�!/�����	�
��
(��2.�!	�	�3
(&-!!�*��
��� �2.�
�(�����.	!��&'	���
� 
�� �
���.
�	��*��!� !	���!"����	��!�&���	0�(�������!		���� 
���!��!0.�����������!�8�-��
*�

*'""�*��&�-�������
-���&�
		! *�!(����� !	�*������
� -�� �!����.��!0.���������
���������*�'&�(�*�*�!'�&�	�
&�����9(/!	0
��!(�1
"�*�����*��&�*�	�-��

����!	"
(�*0*�
(&�����	�	��
��!(*��.*�
��7	�
���
����
����
� ��� 
/��	�	�
&�("�����9(/!	0
��!(�1
"�*������*�'&�(�*��
����'��!'������	�! (�*��*�!/�7	�
���
���

�
�����/��/!	0*�/	!0������'�!'��1
"���
� &�� ��'&�(�*�*�!'�&� !	���!"����	��!��
�������'�!'�*�!(�����	���!�8�-�.
"�*�!/�����	�

�
(&-!!��/�	*�� ���!'��"�'���
� ��� Q(��������
"	���!(�����
..	!.	�
���*�A'�(��������.
�	�0
��"�'�������'�!'�*��(�!�����7	�
��

�
����
�����!�8�-��
4�� 8��(�����*�'&�(�*�
	��/�(�*��&��	���� �����
��������-��-'��&�("�
���
**	!!0���	*�!(�!/�����

��!�8�-�!(�
(�!��	��
&��	
(*.
	�(���!	�
*�
�-'�����(�-!
	&�&�*.�
���
*��/!	�&�//�	�(��
�!�'(���	*��!�*'""�*�������!		����!	"
(�*0�/!	��
���*��.��-�"�((�("� ��������-!2�&�	������
-�(�
�������*'(��(�������!�8�-��

�	��	6�
��� 
*��
�*�'&�(���!���
	�/������.'	.!*��!/�����*'(��(�������!�8�-��
��� :	��/���&�*�'**��
���!/�������/��/!	0*��(����� �-��-�"�((�("� ����
�"
���
*��*�'&�(�*��!�

*'""�*��*!0���(/!	0
��!(������	��
���
-!'���
���!	"
(�*0��

1�))�65/.�
1	!��&��*�'&�(�*� ����
�-�
(��*�����!/�.
.�	�
(&��
������0��
.�����
�!("�����-!��!0�!/�����7	�
��
�
����
�����!�8�-��(�����	��
(&-!!�*�� ����� �����
��	�/!�&�!��	�!(�!�����	���!�8�-��Q(����*�
*����������*�!'�&���*������	���	���/
�!	����.����*�!/��(/!	0
��!(�
-!'���
���!/�����.���'	�&���/��
/!	0*��



A Lake for a Nest

Most adult brine flies
die during winter, but
many larvae survive underwater, waiting
for spring. Then, when the water in Great
Salt Lake warms up, the larvae go into
a metamorphosis to change into adult
flies. In late spring and summer, the
females crawl underwater inside of  a
small air bubble to lay close to 100 Brine
Fly Eggs in the algae or along cracks
in rocks. Like a scuba tank, the bubble
allows them to stay underwater for up
to fifteen minutes. It forms because their
bodies have many tiny hairs and a waxy
coating that keeps water from touching
their bodies. Brine fly eggs are very small,
shown actual size, above. But the larvae
and adult flies that those eggs become
are what help make Salt Lake so Great!

Flying Food

Some people
make the
mistake of
thinking all
insects are either boring or annoying.
That’s silly, because without Brine Flies,
the millions of  birds that make Great
Salt Lake famous would not be here.
Brine flies are perfectly adapted to living
where other flies could not survive.
When it’s time to go underwater to lay
eggs or feed on algae, the flies go “scuba
diving” with a thin layer of  air held by
tiny hairs around their bodies. Although
an adult brine fly only lives three or four
days, there are up to 5,000,000,000 (that’s
five trillion!) of  them at the lake each
summer. Good thing, too, because, most
birds prefer dining on flies.

Swimming
Caterpillars

Just like
butterflies,
brine flies hatch from eggs to go through
three life stages: larva, pupa and adult.
But for the flies, those first two stages
take place entirely underwater. The Fly
Larvae feed on the lake’s algae for a few
weeks. Then they clamp onto an
underwater rock or plant and begin their
pupa stage. Their skin slowly hardens
into a brown pupal case, like a cocoon.
Soon the adult fly crawls out, floats to
the surface and flies away. Many birds
feed on fly larvae. And because both the
larvae and adult flies eat so much algae
and other materials, they have become
the lake’s “cleanup crew.” Without them,
our Great Salt Lake would not survive.

Green
Groceries

A single alga
is usually too
tiny to see
with the
naked eye,
but we can
often see
green colonies of  them floating in Great
Salt Lake. Algae are not plants and
they’re not animals, but almost
everything alive in Great Salt Lake
depends on them. Of  the thousands of
different species of  algae on Earth, only
a few can live in the saltier parts of  our
lake. Like plants, algae change energy
from the sun into food. Both brine
shrimp and brine flies depend on green
algae for their survival.
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Bank Deposits

Before they all die in the
fall, brine shrimp lay
thousands of  billions of
tiny brown Bring Shrimp
Eggs. These eggs float on the lake until
spring, when the shrimp life cycle begins
again. Some eggs are washed up on
shore. Their special unbreakable shell
allows them to dry out for twenty years
or more, then still hatch into brine
shrimp when they are washed back into
the lake! This also means the eggs can
be dried and sold in cans, which is exactly
what some businesses do. All over the
world, the larger kind of  shrimp that
people eat are fed brine shrimp hatched
from eggs taken from Great Salt Lake.
So, like a savings account, these eggs
help in the future survival of  brine
shrimp, hungry birds and businesses.

An Unusual
Predator

Long legs that
resemble oars
on a boat are
what give this swimming insect the name,
Water Boatman. Their long hind legs
and scoop-shaped front legs allow them
to dart quickly through the water at
Great Salt Lake, looking for brine fly
larvae and brine shrimp to eat. They
have to surface for air once in a while,
but they also have a special gill that helps
them breath underwater, almost like a
fish. One thing about the lake that limits
where these animals can hunt is water
salinity. Parts of  the lake where the
salinity reaches 10% or more are just
fine for brine flies and shrimp, but a bit
too salty for the water boatman.

Shoreline Shoppers

The food web that
begins within the
waters of  Great Salt
Lake reaches out onto
the surrounding land.
Dragonflies and
Spiders are just two
of  the hundreds of  animals that feed
on brine flies. Other brine fly feeders
include snakes, lizards, salamanders,
turtles, ants, bees, wasps, birds and fish.
Some of  these predators then become
food to even more hungry animals. The
next time you have the urge to swat a
bothersome bug, you better check first
to be sure it’s not a brine fly. They won’t
bite you, but there sure are a lot of
critters out there that would like a bite
of  them!

Tiny Wonders
They may be spineless,
but these animals are
the “backbone” of
Great Salt Lake. Brine
Shrimp hatch from
tiny eggs in early
spring, growing to an
adult size of  about 1/4 inch in two or
three weeks. During the summer, females
give birth to live young. But by fall, most
of  the algae the shrimp eat are gone, so
the females begin laying eggs. By winter,
most brine shrimp have died, leaving
only eggs floating on the water until
spring, when the cycle begins all over
again. Millions of  birds depend on brine
shrimp for food. Each year, about
300,000,000,000,000 shrimp are born in
Great Salt Lake, helping to build a food
web of  worldwide importance.
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Feathered
Shark

Here is a bird
so specialized
for swimming
and diving that
it almost never walks on land! They even
build floating nests and lay eggs in
shallow water for safety from predators.
These Eared Grebes have a bright gold
“hairdo” of  feathers, and red eyes to
help see underwater. They dive for brine
shrimp or fly larvae, snatching the prey
with their bills, then rising to the surface
to squeeze the salt water out with their
tongues before swallowing. In just one
day, grebes can eat a total of  100 tons
of  brine shrimp; a single grebe can eat
over 15,000 shrimp! Over one million
grebes can be found at Great Salt Lake.

Fancy
Dancer

This
orange,
black and
white bird
is the American Avocet. 250,000
migrate back to Great Salt Lake each
year. You can watch them sweep their
long curved bills from side to side,
actually feeling through the water and
mud for brine shrimp or brine fly larvae.
They are so skillful with their bills that
they can even snatch brine flies from
the air. During their mating season,
avocets put on a lively display, lowering
their heads and bills just above the water,
or stretching their necks to point straight
up to the sky, then marching together
across the shoreline with bills crossed.
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Algae

Cutout Page
for the Great Salt Lake Ecology Web Worksheet

DIRECTIONS: Each of the living things on this page helps tell 
the story of life at Great Salt Lake.  You are to cut out each of 
the pictures on this page and attach them to the Great Salt 
Lake Ecology Web Worksheet.  But there is only one correct 
way to tell this important story.  To be sure of the correct 
place to put each picture on the worksheet, you will need to 
use the Great Salt Lake Ecology Web Information Pages.  

Cut carefully only along the light gray dashed lines shown 
around each picture.  (The circles show the animals in actual 
size.)

              Brine Shrimp      Brine Shrimp Eggs   Water Boatman

              Brine Fly Larva              Brine Fly                  Brine Fly Eggs

          American Avocet               Dragonfly and Spider   Eared Grebe




