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ô� �q\{Â�¶����_{x�×qµ{pÂ�����Â�ÌÍÍØ����bd�
{^êµ��� õ{X��q\{Â�¶���� ��x���ç_vb_]�qµ`��_{{q�
Óq``^v��^q`f]_f^p]_gdÁ��Ðvµ\�]�­b_x�w^b�¶µÑv^`d�
^{pÂ�ïq]x]�bdfÂ�Ì·�ÃØ�

ô� �µ]{�ffÂ� ��­�Â� ÌÍÍØ�� Ògg�]� b]�f_b�qµ`��
õ{X��q\{Â�¶������x���ç_vb_]�qµ`�{_{{qÓq``^v�Ñ^�
q`f]_f^p]_gdÁ�� çd_gw_{� _{x�´_vvk� Ðvµ\�]� ­b_�
x�w^b�¶µÑv^`d�]`Â�³q{xq{Â�ÌÔÃ�ÌÍÍ�

ô� �_w�`Â�ö��­��_{x��Á{xÂ����ï�Â�ÌÍ·Î��Àf]_f^�
p]_gd^b��qw�{bv_fµ]��qÓ�õ]_{^_{�â^v�çq{`q]f^µw�
­p]��w�{f�­]�_��­w�]^b_{�­``qb^_f^q{�qÓ�¶�f]q�
v�µw�ö�qvqp^`f`��µvv�f^{Â�ÅÍÂ�ÌÃÂ�ÃÌØÃ�ÃÃÅÎ�

ô� Ð_w_v^Â� ¸���Â� î_fd^� ¸qÑ_]_®_Ñ_xÂ� ­��
_{x�¸qd`�{^_{Â�é�Â�ÃÄÄ·��¶�f]qv�µw�p�qbd�w^`�
f]Á�_{x�fd�]w_v�wqx�v^{p�qÓ�¶_Ñx�d�îq]w_f^q{�^{�
ï��Óµv�éwÑ_Áw�{f���qµ]{_v�Àb^�{b��qÓ�Ò{^t�]`^fÁ�
��d]_{Â�ÔÃÂ�ÃÂ�Ì�ÌÌ�

ô� ¸_]f^{^Â� é�Â� ÌÍßÌ�� Àf_{x_]x� ��]f^_]Á� _{x�
êµ_f�]{_]Á� b_vb_]�qµ`� {_{{qgv_{®fq{� �q{_f^q{��
¶]qb��x^{p`� qÓ� fd�� Ã{x� ¶v_{®fq{^b� çq{Ó�]�{b��
�qw_Â�õf_vÁÂ�ßÔÍ�ßØÎ�

ô� â®_x_Â�´��_{x��µ®]ÁÂ�ï�Â�ÌÍØÄ��Àµggv��
w�{f_]Á� wqx^Ó^b_f^q{� _{x� ^{f]qxµbf^q{� qÓ� bqx��
{µwÑ�]`� fq� fd�� vq\�� v_f^fµx�� bqbbqv^fd� Ñ^q`f]_f^�
p]_gd^b� �q{_f^q{� ��µ®]ÁÂ� ÌÍßÔÏ� ÌÍßÎ��� ¸_]^{��
¸^b]qg_v�q{fqvqpÁÂ�ÎÂ�ÔÃÌ�ÔÃÎ�

ô� ¶�]bd��^�v`�{Â�Ð�Â�ÌÍØÎ�_��¸�`q�q^b�b_v�
b_]�qµ`�{_{{qÓq``^v`��õ{X��qvv^Â�´�¸�Â�À_µ{x�]`Â�
�����_{x�¶�]bd��^�v`�{Â�Ð����x`���¶v_{®fq{�Àf]_�
f^p]_gdÁ��ç_wÑ]^xp��é_]fd�Àb^�{b�`�À�]^�`��ç_w�
Ñ]^xp��Ò{^t�]`^fÁÂ�ÔÃÍ�ÅÃ·�

ô� ¶�]bd��^�v`�{Â�Ð�Â�ÌÍØÎ�Ñ��ç�{q�q^b�b_v�
b_]�qµ`�{_{{qÓq``^v`��õ{X��qvv^Â�´�¸�Â�À_µ{x�]`Â�
�����_{x�¶�]bd��^�v`�{Â�Ð����x`���¶v_{®fq{�Àf]_�
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f^p]_gdÁ��ç_wÑ]^xp��é_]fd�Àb^�{b�`�À�]^�`��ç_w�
Ñ]^xp��Ò{^t�]`^fÁÂ�ÅÃß�ÎÎÅ�

ô� ¸qf^�^Â� ´�Â� ÌÍÍÎ�� ¶�f]qv�µw�ö�qvqpÁ� qÓ�
á_p]q`����d]_{X�ö�qvqp^b_v�Àµ]t�Á�qÓ�õ]_{Â�ÎØÍ�

ô� �qfdÂ� ¶�´�Â� ÌÍÍÅ��ï^`f]^Ñµf^q{� qÓ� bqbbq�
v^fd`�^{�qb�_{^b�`�x^w�{f`��õ{X��^{f�]Â�­�Â�À^�``�
�]Â� ��ö�� ��x`��Â� çqbbqv^fdqgdq]�`�� ç_wÑ]^xp��
Ò{^t�]`^fÁ�¶]�``Â�ç_wÑ]^xp�Â�ÌÍÍ�ÃÌØ�

ô� Àd�]®_f^Â�Àd��_{x�³�fqµ��ÁÂ���Â�ÃÄÄÅ��ó_]^�
_f^q{�qÓ�`f]µbfµ]_v�`fÁv��_{x�Ñ_`^{��tqvµf^q{�^{�fd��
ç�{f]_v� á_p]q`� �õ��d� �q{�� _{x� ï��Óµv� éwÑ_Á�
w�{f�Â�õ]_{��¸_]^{��_{x�¶�f]qv�µw�ö�qvqpÁÂ�ÃÌÂ�
ÎÔÎ�ÎÎÅ�

ô� À�{�w_]^Â�À��_{x�Àqd]_Ñ^�̧ qvv_�Ò`�Ó^Â�̧ �Â�
ÃÄÌÔ��ét_vµ_f^q{�qÓ�ç]�f_b�qµ`�¶_v�qp�{��Ñqµ{x�
_]Á�Ñ_`�x�q{�b_vb_]�qµ`�{_{{qÓq``^v`�^{�`�bf^q{�qÓ�
¶qv� ïq®df_]Â� ³q]�`f_{Â� `qµfd\�`f�]{� õ]_{�� ­]_�
Ñ^_{��qµ]{_v�qÓ�ö�q`b^�{b�`Â�·Â�Ô·ÌÎ�Ô·ÃÌ�

ô� À^``^{pdÂ� ��Â� ÌÍßß�� �^q`f]_f^p]_gdÁ� qÓ�
ç]�f_b�qµ`� b_vb_]�qµ`� {_{{qgv_{®fq{�� ö�qvqp^��
�{�¸^÷{Ñqµ\Â�ÎßÂ�Ôß�·Î�

ô� �d^�]`f�^{Â� ´���Â� ÌÍØÌ�� ³_f�� ç]�f_b�qµ`�
{_{{qgv_{®fq{�_{x� fd��bd_{p��_f� fd��ç]�f_b�qµ`�
���]f^_]Á�Ñqµ{x_]Á��õ{X��_]w���éÂ�ïqµpv_`��öÂ�

�^{f�]�]�é³���x`����d��ï��g�À�_�ï]^vv^{p�¶]q÷�bf�
qÓ� g]qp]�``�� Àqb^�fÁ� Óq]� À�x^w�{f_]Á� ö�qvqpÁÂ�
ÔÃÂ�ÔÎÎ�ÔÍÅ�

ô� �d^�]`f�^{Â�´���Â�ÌÍß·��¸�`q�q^b�b_vb_]�qµ`�
{_{{qgv_{®fq{��¸^b]qg_v�q{fqvqpÁÂ�ÌÂ�ÔÃÎ�Ô·Ã�

ô� �d^�]`f�^{Â�́ ���Â�×qµ{pÂ�����Â�ÃÄÄÅ��çqb�
bqv^fdqgdq]�`X�î]qw�̧ qv�bµv_]�¶]qb�``�`�fq�övqÑ�
_v�õwg_bf��Àg]^{p�]Â�Î·Î��

ô� �_f®^{`Â� ï�Ð�Â� ÌÍÍÃ�� Ògg�]� ç]�f_b�qµ`�
{_{{qÓq``^v`� Ó]qw� ³�p� ÌÃÄÂ� Ð�]pµ�v�{� gv_f�_µÂ�
`qµfd�]{�qb�_{X�¶]qb��x^{p`�qÓ�fd��âb�_{�ï]^vv^{p�
¶]qp]_wÂ�Àb^�{f^Ó^b���`µvf`Â�ÌÃÄÂ�ÔÅÔ�ÔßÄ�

ô� �_f®^{`Â�ï�Ð�Â��^`�Â�À�����¶q`g^bd_vÂ������
_{x�ç]µèÂ���Â�ÌÍÍ·��Ògg�]�ç]�f_b�qµ`�b_vb_]�qµ`�
{_{{qÓq``^v� Ñ^q`f]_f^p]_gdÁ� _{x� g_v�q�bqvqpÁ� qÓ�
fd��Àqµfd�]{�âb�_{�� v{�­v^b^_�¸qpµ^v�`t®Á� _{x�
�qÑ^{��d_fv�Á� ��x`���¸^b]qÓq``^v`� _{x�âb�_{^b�
é{t^]q{w�{f`��Ò{^t�]`^fÁ�qÓ��_v�`�­Ñ�]Á`f\Áfd��
¶]�``Â�ÔÎÎ�ÔØÌ�

ô� �^`�Â�À����Â�ÌÍØØ��̧ �`q�q^b�_{x�ç�{q�q^b�
d^`fq]Á�qÓ�b_vb_]�qµ`�{_{{qÓq``^v`�^{�fd��]�p^q{�qÓ�
fd��Àqµfd�]{�âb�_{��¶_v_�qp�qp]_gdÁÂ�¶_v_�qbv^�
w_fqvqpÁÂ�¶_v_�q�bqvqpÁÂ�ß·Â�ÌÎß�ÌßÍ��
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site v_f^fµx� vq{p^fµx� v^fdqvqpÁ _p� �� phase
�1 �2 �Ô

�
f]�{x gvµ{p f]�{x gvµ{p f]�{x gvµ{p

�  !�!��W��� WW�����!�� tqvb_{^b ¸^xxv��éqb� T!
a ��� ��  !� �� ��� TT !���

b � � " �� �T� TT !��

�  !����!��� WW�W!�!T� îvÁ`bd ³q\�]�éqb� �! TW �� �T� �"  !� � !� 

  !����!"�! WW�W!�!��! îvÁ`bd ³q\�]�éqb� ��  W" �" ��� W� �!! �" !���

�  !������� WW��"����� îvÁ`bd ³q\�]�éqb� �!
a � T �  �� �� ��W �� !��

b � � �T" �� ��! T� !� T

W � !��!�� � WW�����"� îvÁ`bd ³q\�]�éqb� ��
a � � �W "� W�   ! �� !�W

b ��� � �T �� �"� �W !��

T  !�� ����� WW�����T�W çq{pvqw�]_f� ³q\�]�éqb�  � �� " �W � �� �! !��

�  !�!�����T WW�������� çq{pvqw�]_f� ³q\�]�éqb� �" �W T �" �W � � � !�W

�  !���� ��W WW��T�W��T çq{pvqw�]_f� ³q\�]�éqb� �� ��� �� �� ��  !" W� !���

�! � !������! WW�� ��!� tqvb_{^b ¸^xxv��éqb� ��
a ��W �� �! �T � � T !��

b ��� � �W �T �"! T !�W

�� � !��!� WT WW� T���� tqvb_{^b ¸^xxv��éqb� �� �"� ��  �� T� �!� �� !�T�

� � !��!�W�� WW� T�"W� tqvb_{^b ¸^xxv��éqb� W� W� �� �"W T� �W� �� !���

��  !��!�W�� WW� T�" � tqvb_{^b ¸^xxv��éqb� �T ��T  !   �  � �! � !�W�

�W � !����T�� WW� "�!!T tqvb_{^b ¸^xxv��éqb� �T �!T W ��� �"  !! �� !��

�" � !����� � WW� ��"�" îvÁ`bd ³q\�]�éqb�  �  � �W� �T ��� T !�T

�!  !� !�!��T WW� ������ îvÁ`bd ³q\�]�éqb� �T
a ��� � �W! ��  T T� !

b �W � ��W � �W! �� !��

��  !��W���! WW� "�W��T çq{pvqw�]_f� ³q\�]�éqb� � �� � �"� �T  � T !��

�� � !�����!� WW��!���� çq{pvqw�]_f� ³q\�]�éqb� ��
a �� ��  !" � �T! T !��

b � �� ��� T� �T� � !�W 

�  !��T� W�� WW� W��W�� îvÁ`bd ³q\�]�éqb� � � T � ��! ��  �T �� !��

��  !��T�W �W WW� W�!T�� îvÁ`bd ³q\�]�éqb� �" �"� T "� T �"� �" !� �

�W  !��T��W�� WW� W�!��W îvÁ`bd ³q\�]�éqb�  ��� �� ��� ��   ! TW !kW

�T � !��W���� WW� ����T îvÁ`bd ³q\�]�éqb� �" �"� � � �T ��" T !�W

��  !��T��W" WW� ��T�T îvÁ`bd Ògg�]�ç]�f� �� �"   ��� WT ��� � !��

��  !��W��T WW� ��!W� çq{pvqw�]_f� ³q\�]�éqb� �� �!!  � ��  T  �"  T !� 

�"  !�����T� WW� ��!�� çq{pvqw�]_f� ³q\�]�éqb� �� ��W �� ��� �� �� W� !���

 !  !��W� W� WW� ����W îvÁ`bd ³q\�]�éqb� ��     �"T �� �"! WW !�W

 W � !���� �� WW��T�W�� tqvb_{^b ¶v^�¶v^qb� �� ��W �� �� �T ��W � !��

 T � !����T"� WW�����!� tqvb_{^b ¶v^�¶v^qb� � � � ��� �� "� �W !�W

 �  !� W�"!��é WW��"��W îvÁ`bd Ògg�]�ç]�f� �! �T �� ��� �! �T! � !��

 � � !� ��"�� WW� W�!!� À_{x`fq{� Ògg�]�ç]�f� ��  ! T �� � �"" � !� �
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ô� ­p_]xÂ� ¶�Â� âw]_{^Â� ��Â� �qv^t�fÂ� ³�� _{x�

¸qµfd�]�_µÂ� î�Â� ÃÄÄÎ�� çq{t�]p�{b�� d^`fq]Á�
_b]q``�á_p]q`��õ]_{�X�bq{`f]_^{f`�Ó]qw�bqvv^`^q{_v�
_{x� �_]v^�]� x�Óq]w_f^q{�� õ{f�]{_f^q{_v� �qµ]{_v�
é_]fd�Àb^�{b�Â�ÍÅÂ�ÅÄÌ�ÅÌÍ�

ô� ­v_t^Â�¸�Â�ÃÄÄß��Àf]µbfµ]�`�qÓ�fd��á_p]q`��
Óqvx�fd]µ`f� Ñ�vf�� ­w�]^b_{� �qµ]{_v� qÓ� Àb^�{b�Â�
ÔÄßÂ�ÌÄ·Å�ÌÄÍÎ�

ô� ­vv�{Â�¸���Â�­v`qgÂ�ö�õ�_{x�ád�wbdµ�d�
{^®qtÂ�ó�ö�Â�ÃÄÄÌ��ïqw��_{x�Ñ_`^{�]�Óqvx^{p�_{x�
f]_{`g]�``^t�� ^{t�]`^q{� _vq{p� fd�� Ð_]_f_µ� î_µvf�
ÀÁ`f�w�`qµfd�]{�Ð_�_®`f_{���qµ]{_v�qÓ�fd��ö�q�
vqp^b_v�Àqb^�fÁÂ�³q{xq{Â�ÌÎØ��ØÔ�ÍÎ�

ô� ­{p�v^�]Â� ��Â� ÌÍØÅ�� ��bfq{^b� _{_vÁ`^`� qÓ�
Ó_µvf� `v^g� x_f_� `�f`�� �qµ]{_v� qÓ� ö�qgdÁ`^b`� ���
`�_]bdÂ�ØÍÂÎØÔÎ�ÎØÅØ�

ô� �_pd�]^Â�À��_{x�Àf_wgÓv^Â�ö�¸�Â�ÃÄÄØ���d��
­{_]_®Â��_{x_ê_{x�¶q`df����_x_w�w�f_wq]gd^b�
bqwgv�è�`� ^{� b�{f]_v� õ]_{X� {�\� p�qvqp^b_v� x_f_Â�
]�v_f^q{`d^g`� _{x� f�bfq{^b^wgv^b_f^q{`�� ��bfq{q�
gdÁ`^b`Â�ÅÎÌÂ�ÌÃÔ�ÎÎ�

ô� �_pd�]^Â�À�Â�ÃÄÄß���d���èqf^b�¶_v�q���fdÁ`�
f�]]_{��^{�b�{f]_v�õ]_{X�{�\�p�qvqp^b_v�x_f_�Ó]qw�
­{_]_®Â��_{x_ê_{x�¶q`df����_x_w�_]�_`��¶d�ï��
fd�`^`Â�Ò{^t�]`^fÁ�qÓ�³_µ`_{{�Â�³_µ`_{{�Â�À\^f�
��]v_{xÂ�ÃÃÔ��

ô� ��]Ñ�]^_{Â�î�Â�¸µ^]Â�õ�ï�Â�¶_{®dµ]`fÂ������
_{x� ��]Ñ�]^_{Â�¸�Â� ÌÍØÃ�� ³_f�� ç]�f_b�qµ`� _{x�
�_]vÁ�¸^qb�{�� ­{x�_{� fÁg�� gvµfq{^b� _bf^t^fÁ� ^{�
{q]fd�]{�¸_®]_{�_{x�b�{f]_v�õ]_{���qµ]{_v�qÓ�ö�q�
vqp^b_v�Àqb^�fÁ�qÓ�³q{xq{Â�ÌÔÍÂ�·ÄÎ�·ÌÅ�

ô� ç_]�ÁÂ� é�Â� ÌÍßÍ�� ��bd�]bd�� x�`� x^]�b�
f^q{`� g]^{b^g_v`� x�� bq{f]_^{f�`� _``qb^é�`� _µ�
÷�µx�µ{�gqgµv_f^q{�x��Ó_^vv�`����tµ��x��p�qvqp^��
xÁ{_w^êµ���f�x��p�qp]_gd^��gdÁ`^êµ�Â�ÃÌÂ�Îß�··�

ô� ï_tqµx�_x�dÂ�̧ �Â�ÀqÓÓ�vÂ�́ ��_{x�Àbdw^xfÂ�
Ð�Â�ÌÍØÌ��â{�fd��]qf_f^q{�qÓ�fd��ç�{f]_v�é_`f�õ]_{�
w^b]qgv_f��� ��µ�`� �_d]ÑµbdÓü]� ö�qvqp^�� µ{x�
¶_väq{fqvqp^��­Ñd_{xvµ{p�{Â�ÔÂÌØÄ�ÌÍÃ�

ô� ï^w^f]^÷�t^bÂ�̧ �ï�Â�ÌÍßÔ��ö�qvqpÁ�qÓ�Ð�]�
w_{� ]�p^q{�� ö�qvqp^b_v� Àµ]t�Á� qÓ� õ]_{� ��gq]fÂ�
ÎÃÂ�ÔÔÅ�

ô� ï^w^f]^÷�t^bÂ� ¸�ï�Â� ï^w^f]^÷�t^bÂ� ¸����
_{x�ï^q]x÷�t^bÂ�¸�Â�ÌÍßÌ��ö�qvqp^b_v�w_g�qÓ��_�
Ó_`_{÷_{Ì��ÔÄ��`d��f�{q��ßÌÎÄÂ�`b_v�X�ÌXÌÄÄÂÄÄÄ���
ö�qvqp^b_v�Àµ]t�Á�qÓ�õ]_{�

ô� ïq{pÂ�À���Â�ö_qÂ���Â�×^{Â�­�Â�öµqÂ���Â�
ád_{pÂ�×�ñ�Â�´µÂ���¸�Â�³^Â���´�Â�Àd^Â����_{x�³^Â�
ñ�À�Â�ÃÄÌÔ���d_f�x]qt��bq{f^{µ�x�bq{f^{�{f�bq{�
t�]p�{b��_Óf�]�qb�_{�bvq`µ]���õ{`^pdf�Ó]qw�d^pd�]�`�
qvµf^q{�`�^`w^b�]�Óv�bf^q{�g]qÓ^v^{p�_b]q``�fd��ï_Ñ_�
Àd_{�^{�b�{f]_v�çd^{_��ö�qvqpÁÂ�ÅÌÂ�·ßÌ�·ßÅ�

ô� éfbd�bqg_]Â�­�Â�ó_``�µ]Â�ö��_{x�ï_^p{^è]�`Â�
¸�Â�ÌÍØÌ��­{�^{t�]`��g]qÑv�w�Óq]�fd��x�f�]w^{_�
f^q{�qÓ�`f]�``� f�{`q]`�Ó]qw�Ó_µvf�`f]^_f^q{�_{_vÁ`^`��
�qµ]{_v�qÓ�Àf]µbfµ]_v�ö�qvqpÁÂ�ÔÂ�ÎÌ�·Î�

ô� ö_g_^`Â�ï�Â�çqÑÑqvxÂ�¶���Â��qµ]p�q^`Â�â�Â�
�qµÑÁÂ� ï�� _{x� Ò]]�^�f^�f_Â� ¸�Â� ÃÄÄÄ�� ��bfq{^b�
`^p{^Ó^b_{b��qÓ�Ó_µvf�`v^g�x_f_���qµ]{_v�qÓ�Àf]µbfµ]_v�
ö�qvqpÁÂ�ÃÃÂ�ØØÌ�ØØØ�

ô� ´_``_{�_x�dÂ� ��Â� ÌÍÍÔ�� ¸�f_vvqp�{^b� _{x�
f�bfq{qw_pw_f^b��t�{f`�^{�fd��Àé�`�bfq]�qÓ�fd��ç��
{q�q^b�_bf^t��bq{f^{�{f_v�w_]p^{�qÓ�õ]_{��Àd_d]����
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�_Ñ_®�_]�_Â�Ð�]w_{�¶]qt^{b����Ò{gµÑv^`d�x�¶dï�
fd�`^`Â�Ò{^t�]`^fÁ�qÓ�ç_v^Óq]{^_Â�³q`�­{p�v�`Â�ÃÄÅ�

ô� ´qµÂ�¸���Â��_{pÂ�×�¸�Â�¸�]b^�]Â����_{x�
ó�]p�vÁÂ� ¶�Â� ÃÄÄÔ��ïÁ{_w^b� �tqvµf^q{� _{x� f�b�
fq{^b�`^p{^Ó^b_{b��qÓ�fd���_{�³µ�Ó_µvf��q{���­{dµ^�
`�pw�{f���ö�qvqpÁ��µvv�f^{�çd^{_Â�ÃÃÂ�ÌÄ·�ÌÌÃ�

ô� ´µ_{pÂ�Þ�Â�Àd^Â���Â�çd�{Â�¶��_{x�³^Â�´�Â�
ÃÄÌÎ��Àµg�]gq`�x�x�Óq]w_f^q{� ^{� fd��´�v_{`d_{�
Àf]µbfµ]_v���vfX�õwgv^b_f^q{`�Óq]�¸�`q�q^b�^{f]_b�
q{f^{�{f_v�x�Óq]w_f^q{�qÓ�fd���q]fd�çd^{_�¶v_f���
�qµ]{_v�qÓ�­`^_{�é_]fd�Àb^�{b�`�ÌÌÅÂ�ÌÅÄ�ÌÎÅ�

ô� �_b®`q{Â����_{x�¸bÐ�{�^�Â�ï�Â�ÌÍØÅ��­b�
f^t�� f�bfq{^b`� qÓ� fd��­vg^{��´^w_v_Á_{���vf� Ñ��
f\��{�\�`f�]{��µ]®�Á�_{x�¶_®^`f_{��ö�qgdÁ`^b_v�
÷qµ]{_v���t^�\�­`f]q`�Àqb^�fÁÂ�ßßÂ�ÌØÎ�Ã·Å�

ô� �_t_x^Â� ´���Â� öd_``�w^Â� ¸���Â� Àd_d�
g_`_{x�_x�dÂ�¸�Â�öµ�`fÂ���Â�é`f�]_Ñ^Â¸�Â�×_`�
`_pd^Â� ­�� _{x� Ðqµdg�Áw_Â� ¸�Â� ÃÄÌÔ�� ´^`fq]Á�
qÓ�Ó_µvf^{p�q{� fd��ïq]µ{�d�î_µvf�ÀÁ`f�wX� ^wgv^�
b_f^q{`� Óq]� fd��®^{�w_f^b�bd_{p�`�qÓ� fd��ç�{f]_v�
õ]_{^_{�¸^b]qgv_f���ö�qvqp^b_v�¸_p_�^{�Â� Ì�ÃÃÂ�
xq^ÂÌÄ�ÌÄÌßkÀÄÄÌ·ßÎ·ØÌÃÄÄÄßÎÌ�

ô� ³^Â� ��´�Â�ád_{pÂ�×�ñ�Â�ïq{pÂ�À����_{x�
�qd{`fq{Â�À���Â�ÃÄÌÅ��ç]�f_b�qµ`�f�bfq{^b��tqvµ�
f^q{�qÓ�Àqµfd�çd^{_X�_�g]�v^w^{_]Á�̀ Á{fd�`^`��é_]fd�
Àb^�{b����t^�\Â�ÌÔÅÂ�ÍØ�ÌÔ·�

ô� ³^`v�Â������_{x�³�Á`dq{Â�¶���Â�ÃÄÄÅ��Àf��
]�qp]_gd^b� ¶]q÷�bf^q{� ��bd{^êµ�`� Óq]�ö�qvqp^`f`�
_{x�ç^t^v�é{p^{��]`Â�Ã{x�éx^f^q{��ç_wÑ]^xp��Ò{^�
t�]`^fÁ�¶]�``Â���\�×q]®Â�ÔÃ�Ôß�

ô� ¸_]]�ffÂ� ��� _{x� ­vvw�{x^{p�]Â� ����Â�
ÌÍÍÄ��Ð^{�w_f^b�_{_vÁ`^`�qÓ�Ó_µvf�`v^g�x_f_���qµ]�
{_v�qÓ�Àf]µbfµ]_v�ö�qvqpÁÂ�ÌÃÂ�ÍßÔ�ÍØ·�

ô� ¸_f�{bqÂ� ³�� _{x� Àbdw^xÂ� À�Â� ÌÍÍÍ�� éè�
dµw_f^q{�qÓ�fd��ï_{µÑ^_{�{_gg�`�`Á`f�w��Àqµfd�
ç_]g_fd^_{`��xµ]^{p�fd��é_]vÁ���]f^_]ÁX^{Ó�]�{b�`�
Ó]qw� ®^{�w_f^b� _{x� g_v�q`f]�``� _{_vÁ`^`_f� fd��

ö�f^bkï_{µÑ^_{�{_gg�`�bq{f_bf����bfq{qgdÁ`^b`Â�
ÔÌÅÂ�ÅÄÌ�ÅÃÃ�

ô� ¸_ff�^Â�̧ �Â�ç^Ó�vv^Â�î�Â�̧ µffq{^Â�ö�Â�á_{bd^Â�
­�Â���]]_Â�î�Â�¸q``_tt_]^Â�î��_{x�é`d]_pd^Â�À�­�Â�
ÃÄÌÃ����qp�{��Ñvqb®�]qf_f^q{�^{�ç�{f]_v�õ]_{X��t^�
x�{b��Ó]qw�g_v�qw_p{�f^b�x_f_��ö�qvqp^b_v�Àqb^�fÁ�
qÓ�­w�]^b_��µvv�f^{Â�ÌÃÅÂ�ÍÅÔ�Î·�

ô� ¸bñµ_]]^�Â� ��Â� Àfqb®Â� ��¸�Â� ó�]x�vÂ� ç��
_{x���]{^b®�Â���¶�Â�ÃÄÄÔ��ç�{q�q^b��tqvµf^q{�qÓ�
��qf�fdÁ`�_{x�^wgv^b_f^q{`�Óq]�fd��b_µ`�`�qÓ�gv_f��
wqf^q{`��ö�qgdÁ`^b_v���`�_]bd�³�ff�]`Â�ÔÄÂ�ÃÄÔ·Â�
xq^X�ÌÄ�ÌÄÃÍkÃÄÄÔö³ÄÌßÍÍÃ�

ô� ¸�]b^�]Â���³�Â�ç_]�ÁÂ�é�Â�À�Ñ]^�]Â�¸��_{x�
Àf�^{Â�À�Â�ÌÍÍÌ��¶_v_�q`f]�``�x�f�]w^{_f^q{`�Ó]qw�
Ó_µvf� ®^{�w_f^b`X� _ggv^b_f^q{� fq� fd����qf�bfq{^b`�
qÓ� fd�� ´^w_v_Á_`��^Ñ�f� _{x� fd�� ç�{f]_v� ­{x�`��
¶d^vq`qgd^b_v� �]_{`_bf^`{� qÓ� fd�� �qÁ_v� Àqb^�fÁ�
³q{x_{Â�ÔÔßÂ�ÅÌ�ÎÃ�

ô� ¸�Á�]Â� ��� _{x� ³�� ïq]f�Â� Ð�Â� ÃÄÄß��
Àf]^®��`v^g� ®^{�w_f^b`� ^{� ç�{f]_v� _{x� é_`f�]{�
õ]_{X� �`f^w_f^{p� Ó_µvf� `v^g�]_f�`_t�]_p�x� qt�]�
fd�� ´qvqb�{��� ��bfq{^b`Â� Ã·Â� �çÎÄÄÍÂ� xq^Â�
ÌÄ�ÌÄÃÍkÃÄÄ·�çÄÄÃÄßÔ�

ô� ¸^bd_�vÂ� ­���Â� ÌÍØÅ�� ï�f�]w^{_f^q{� qÓ�
`f]�``�Ó]qw�Ó_µvf�`v^g�x_f_X�Ó_µvf`�_{x�Óqvx`���qµ]{_v�
qÓ�ö�qgdÁ`^b_v���`�_]bdÂ�ØÍÂ�ÌÌÎÌß�ÌÌÎÃ·�

ô� �_w`_ÁÂ���ö�Â�ÌÍ·ß��îqvx^{p�_{x�î]_bfµ]�
^{p�qÓ��qb®`����\�×q]®X�¸_bö]_\�´^vvÂ�Î·Ø�

ô� �^f�Â���î��_{x��_Ñq_x_Â�­�Â�ÌÍÍÔ����tqvµ�
f^q{� `f]�``� �vv^g`q^x`� ^{�Ñ]^ffv�� f�bfq{^b`� ]�`µvf^{p�
Ó]qw�_{�µ{b]^f^b_v�µ`��qÓ�̂ {t�]`��w�fdqx`���µvv�f^{�
Àqb^�fÁ�ö�qvqpÁÂ�Ì·ÅÂ�ÎÌÍ�ÎÔÌ�

ô� Àbdw^xfÂ�Ð�� _{x�ÀqÓÓ�vÂ�´��ÌÍØÅ��¸�`q�
�q^b�p�qvqp^b_v��t�{f`�^{�fd��ç�{f]_v�é_`f�õ]_{�_{x�
fd�^]� ]�v_f^q{� fq� g_v_�qw_p{�f^b� ]�`µvf`�� ��µ�`�
�_d]Ñµbd�Óü]�ö�qvqp^�µ{x�¶_väq{fqvqp^��­Ñd_{x�
vµ{p�{Â�Ì·ØÂ�ÌßÔ�ØÌ�
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ô� Àd_Ñ_{^_{Â�é�Â���vv^�]Â�â�Â�­ÑÑ_``^Â�̧ ���Â�
À^_w�Â�³��_{x�î_]ÑqxÂ�×�Â�ÃÄÌÄ��¶v^q�ñµ_f�]{_]Á�
`f]�``� `f_f�`� ^{��é�õ]_{X�Ðqg�d�ï_pd�_{x�­vv_d�
ï_pd��^{_vµx� wqµ{f_^{� ]_{p�`���bfq{qgdÁ`^b`Â�
ÅØÄÂ�ÃØÄ�ÔÄÅ�

ô� Àd_Ó^�^Â����_{x�Àd_d_Ñgqµ]Â���Â�ÃÄÄØ��öqvx�
x^`f]^Ñµf^q{� ^{�gq]gdÁ]Á�bqgg�]�x�gq`^f`�qÓ�Ð�]�
w_{�]�p^q{Â�Àqµfd�_`f�]{�õ]_{��ö�qvqp^b_v�Àµ]t�Á�
qÓ�õ]_{Â�ÌÍÂÃÅß�Ã·Ä�

ô� Àd^Â���Â�ïq{pÂ�À���Â�³^Â���´�Â��^_{Â�¸��
_{x��µÂ�ö�³�Â�ÃÄÌÔ_��îq]w_f^q{�qÓ�fd��¸qg^{p�
xqw��^{�fd��Þµ�Ó�{p`d_{�q]qbv^{�Â�b�{f]_v�çd^{_�
_{x� ^f`� f�bfq{^b�`^p{^Ó^b_{b���­bf_�ö�qvqp^b_�À^�
{^b_Â�ØßÂ�ßÃÄ�ßÃÍ�

ô� Àd^Â���Â�ïq{pÂ�À���Â��_f`bdÑ_bd�]Â�³�Â�
�^_{Â�¸�Â�³^Â���´��_{x��µÂ�ö�³�Â�ÃÄÌÔÑ��¸�`q�
ç�{q�q^bf�bfq{^b��tqvµf^q{�qÓ�fd��ï_{pÁ_{p��_�
`^{Â�{q]fd�b�{f]_v�×_{pf���b]_fq{Â�b�{f]_v�çd^{_��
õ{f�]{_f^q{_v�ö�qvqpÁ���t^�\Â�ÎÎÂ�ÔØÃ�ÔÍ·�

ô� Àd^Â���Â�ád_{pÂ�×�ñ�� _{x�ïq{pÂ�À���Â�
ÃÄÌÃ��õ{f]_�bq{f^{�{f_v�ï_Ñ_`d_{q]qbv^{�Â�`qµfd�
\�`f�]{�ñ^{v^{pÂ�b�{f]_v�çd^{_���qµ]{_v�qÓ�­`^_{�
é_]fd�Àb^�{b�`Â�Å·Â�ÃÄ�ÔØ�

ô� Àd^Â���Â�ïq{pÂ�À�Â�ád_{p�Â�×��_{x�´µ_{p��
À�Â�ÃÄÌÎ���d��fÁg^b_v�v_]p��`b_v��`µg�]gq`�x�Óqvx`�
^{�fd��b�{f]_v�Àqµfd�çd^{_X�õwgv^b_f^q{`�Óq]�̧ �`q�
�q^b� ^{f]_bq{f^{�{f_v� x�Óq]w_f^q{� qÓ� fd�� Àqµfd�
çd^{_��vqb®����bfq{qgdÁ`^b`Â�··ÅÂ�ÎÄ�··�

ô� Àd^Â��Â�ïq{pÂ� À���Â�´µÂ� ��¸�Â�ád_{pÂ�
á�×�� _{x�³^µÂ�ö�Â� ÃÄÄß��­{� _{_vÁ`^`� qÓ� `µg�]�
gq`�x�x�Óq]w_f^q{_{x�f�bfq{^b�`f]�``�Ó^�vx`�qÓ�fd��
{q]fd�]{� `�pw�{f� qÓ� ï_Ñ_� ¸qµ{f_^{� Óq]�v_{x��
­bf_�ö�qvqp^b_�À^{^b_Â�ØÌÂ�ÌÔÌÅ�ÌÔÃß�

ô� Simò{Â� ��³�Â� ÃÄÄÅ�� Àµg�]gq`�x� Ñµb®v��
Óqvx^{p�^{�fd���_`f�]{�õÑ�]^_{�çd_^{Â�Àg_^{���qµ]�
{_v�qÓ�Àf]µbfµ]_v�ö�qvqpÁÂ�Ã·Â�ÌÅÅß�ÌÅ·Å�

ô� ÀqÓÓ�vÂ�´�ç��_{x�îö]`f�]Â�´�ö�Â�ÌÍØÄ��­g�
g_]�{f�gqv_]\_{x�]�g_fd�qÓ�ç�{f]_v�õ]_{�_{x�̂ f`�p��

qf�bfq{^b�^{f�]g]�f_f^q{���qµ]{_v�qÓ�ö�qw_p{�f^`w�
_{x�ö�q�v�bf]^b^fÁÂ�ÔÃÂ�ÌÌß�ÔÎ�

ô� ÀqÓÓ�vÂ�´�ç��_{x�îö]`f�]Â�´�ö�Â�ÌÍØÅ��¶q�
v_]� \_{x�]g_fd� qÓ� fd�� ç�{f]_v�é_`f�õ]_{� ¸^b]q�
gv_f�� ^{bvµx^{p� {�\]�`µvf`�� ��µ�`� �_d]Ñµbd� Óü]�
ö�qvqp^��µ{x�¶_väq{fqvqp^��­Ñd_{xvµ{p�{Â�Ì·ØÂ�
Ì·Î�ßÃ�

ô� ÀqÓÓ�vÂ�´�ç�Â�ï_tqµx�_x�dÂ�¸�Â��qvÓÂ�ç��
_{x�Àbdw^xfÂ�À��ÌÍÍ·����\�g_v_�qw_p{�f^b�x_f_�
Ó]qw�ç�{f]_v�õ]_{�_{x�_��]^_``^b�g_v_�q]�bq{`f]µb�
f^q{��ö�qvqp^`bd���µ{x`bd_µÂ�ØÎÂ�ÃÍÔ�ÔÄÃ�

ô� Àg�]{�]Â����_{x�á\�^p�vÂ�¶�Â�ÃÄÌÄ��­�gv�_�
Óq]�wq]��b_µf^q{� ^{� Ó_µvf�`v^g� _{_vÁ`^`����bfq{q�
gdÁ`^b`Â�ÅØÃÂ�ÃÍ�ÅÌ�

ô� �_Ñq_x_Â�­�Â�ÌÍÍÔ��Àf]�``�_{x�`f]_^{�Ó]qw�
`f]^_f�x�g�ÑÑv�`X�fd�q]�f^b_v�_{_vÁ`^`�qÓ�̀ f]^_f^q{`q{�
_�]^p^x�`gd�]^b_v�ÑqxÁ�v^{®�x�fq�_�`Áww�f]^b_v�f�{�
`q]���qµ]{_v�qÓ�Àf]µbfµ]_v�ö�qvqpÁÂ�ÌÎÂÌÔÌÎ�ÌÔÔÄ�

ô� �\^``Â������_{x�Ò{]µdÂ�����Â�ÌÍÍØ��­{_v�
Á`^`� qÓ� Ó_µvf� `v^g� ^{t�]`^q{`X� xq� fd�Á� bq{`f]_^{�
`f]�``�q]� `f]_^{� ]_f��� �qµ]{_v� qÓ�ö�qgdÁ`^b`�����
`�_]bdÂÌÄÔÂ�ÌÃÃÄÎ�ÌÃÃÃÃ�

ô� ó�]{_{fÂ�¶��_{x�çd�]ÁÂ���Â�ÃÄÄ·��¸�bd_{^�
b_v�wqx�v^{p�qÓ�qÑv^êµ��bq{t�]p�{b�� ^{d�]��á_�
p]q`Â� õ]_{�� ö�qgdÁ`^b_v� �qµ]{_v� õ{f�]{_f^q{_vÂ�
Ì·ÎÂ�ÍÍÌ�ÌÄÄÃ�

ô� ó�]{_{fÂ�¶d�Â��^vÓq]qµ`d_{Â�î�Â�´_f�Ó�vxÂ�
ï�Â�­ÑÑ_``^Â�̧ ���Â�ó^p{ÁÂ�ç�Â�̧ _``q{Â�î�Â��_{�
®_v^Â�´�Â�¸_]f^{qxÂ���Â�­`df^_{^Â�­�Â��_Á�]Â���Â�
�_t_®qv^Â� î�� _{x� çdé]ÁÂ� ��Â� ÃÄÄÅ�� ¶]�`�{f�x_Á�
b]µ`f_v� x�Óq]w_f^q{� _{x� gv_f�� ®^{�w_f^b`� ^{� fd��
¸^xxv�� é_`f� bq{`f]_^{�x� ÑÁ� ö¶À� w�_`µ]�w�{f`�
^{�õ]_{�_{x�{q]fd�]{�âw_{Â�ö�qgdÁ`^b_v��qµ]{_v�
õ{f�]{_f^q{_vÂ�ÌÎßÂ�ÔØÌ�ÔÍØ�

ô� ád_{pÂ�×�ñ�Â�ïq{pÂ�À���� _{x�Àd^Â���Â�
ÃÄÄÔ��ç]�f_b�qµ`�x�Óq]w_f^q{�d^`fq]Á�qÓ�fd��w^x�
xv���_{�³µ�Ó_µvf��q{��̂ {�Àd_{xq{p�¶]qt^{b�Â��_`f�
�]{�çd^{_����bfq{qgdÁ`^b`Â�Ô·ÔÂ�ÃÅÔ�ÃÎØ�
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À_wgv���q ¸�­Ã�Ì� ¸�­·´ ¸�­·é ¸�­�ÃØ´ ¸�­ÃØé ¸�­ÔÄ ¸�­ÔÔ ¸�­Ô ¸�­ÌØ ¸�­ÃÅ ¸�­ÔÎ ¸�­Ì ¸�­Ã ¸�­ÌÍ
��qb® ïõ öï öï öï öï öï öï ¸ö ¸ö ¸ö ¸ö �â� �â� �â�
­vÃâÔ Ì·�· 14.2 14.9 14.0 18.1 ÌÅ�Ô 14.9 12.0 11.2 12.5 ÌÃ�Ô 12.1 11.1 20.0
�_â <0.01 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.0 <0.01 <0.01 <0.01
ç_â Å�ß Ã�ß Ô�Î Ô�Ì Î�· Ô�Ã 2.9 Ä�· 0.2 0.5 0.5 0.1 0.1 0.4
ç]ÃâÔ <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
î�ÃâÔ Ø�· Å�Ô ·�Î 4.9 12.0 4.9 Å�Ô 0.8 0.9 Ì�Ô 1.0 0.4 Ä�Ô 0.4
ÐÃâ 0.1 Ô�Ä Ã�Ô 2.4 2.2 Ã�· 1.4 4.2 Ô�ß 4.9 5.9 0.1 0.1 0.9
¸pâ Ô�Ã 1.0 Ì�· 1.2 Ì�· 1.2 1.0 0.1 0.1 0.1 0.0 Ä�· 0.0 0.5
¸{â 0.1 0.1 0.1 0.1 0.2 0.1 0.1 <0.01 <0.01 0.0 <0.01 <0.01 <0.01 <0.01
�_Ãâ ß�Ã Ô�Ã Ô�· Ô�Ì Å�Ô Ô�Ô Å�ß Ô�· Ô�Î Ô�Ô Ã�ß ·�Å ·�Ã Í�Ô
¶ÃâÎ 0.5 0.1 Ä�Ô 0.2 0.5 0.2 0.1 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
À^âÃ ÎÎ�· ·Í�Ä ·Ô�Í ·Í�· 54.8 ·Ø�Í ·Ø�Ì ßß�Ô ØÄ�Ô ß·�Ø ß·�Ì ßØ�Å ØÔ�· ··�Ø
À]â 0.0 0.0 0.0 0.0 0.0 0.0 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
�^âÃ Ì�ß Ä�· 1.0 Ä�· 1.2 Ä�· 0.5 0.1 0.1 0.1 0.0 0.1 0.1 0.2
³âõ 1.4 1.0 1.1 Ä�· Ä�ß Ä�· Ä�· 0.5 0.5 0.4 Ä�Ô 0.5 Ä�Ô 1.0
Total ÍÍ�· ÍÍ�Ô 98.8 99.9 101.1 99.9 98.9 99.4 100.4 99.8 98.8 ÍØ�ß ÌÄÌ�ß ÍÍ�Ô
Ba ·�Ä 982.8 ·ÎÌ�Å ÌÄßß�Ô ÃØÎ�ß ÌÃØ·�Ì ßÃß�Î ßÍÅ�Ã ÅÎÎ�ß 155.0 208.1 Å�· 5.5 Åß�Í
Ce ·Í�Í ßß�Ì 55.0 ÎÍ�ß 114.4 101.0 ·Í�Í ÌÄß�Ì ·Ä�Í Å·�Î Ì·�Ä Ôß�Ì 20.0 ÌÎ�ß
Cr 19.0 ÔÍ�Ä 40.0 Ô·�Ä 20.0 41.0 29.0 Ô·�Ä 20.0 24.0 42.0 Å·�Ä ÔÎ�Ä 18.0
Cs 0.1 1.9 2.9 2.2 Ì�ß Ã�ß Ì�Ô 0.5 Ä�Ô ß�Ì 2.1 0.1 0.1 1.1
Dy ß�Í 4.8 5.4 4.4 9.4 Å�· 12.4 ß�Í ·�Ô 10.1 ß�Å 9.8 5.8 1.4
é] Å�· Ã�· 2.9 2.5 5.2 2.5 ß�Ã 4.5 Ô�Ø ·�Í Î�ß ·�· 4.4 1.0
éµ 2.4 1.4 1.5 Ì�ß 2.8 1.8 Ì�· 0.5 0.4 0.2 0.4 0.1 0.1 0.1
ö_ 22.5 Ìß�Ã ÃÌ�· ÌØ�Ô Ãß�Î ÌØ�· 20.5 19.8 Ì·�Ã Ìß�Î 18.8 18.4 ÌÎ�Ô 21.2
öx 8.2 5.4 ·�Î 4.9 11.2 Î�· 10.2 Ø�Ô 5.5 ·�Ô Ô�· ·�Ä Ô�Ì 1.4
´Ó ß�Ã 8.1 ß�Í 9.4 ÔÔ�ß 8.0 ß�Å Î�ß 4.1 5.5 4.4 Î�· ·�Î 5.1
´q Ì�· 0.9 1.0 0.9 1.8 0.9 2.5 1.5 Ì�Ô 2.2 1.8 2.2 1.4 Ä�Ô
La ÔÌ�Å ÔØ�Ø ÃÎ�· ÔÄ�Å ÎÃ�ß ÎÃ�· ÔÔ�Ä 48.5 ÃØ�ß 18.0 9.9 ÌÎ�ß Ø�· ß�ß
Lu Ä�ß 0.4 0.4 0.4 0.9 0.4 0.9 Ä�ß Ä�· 1.2 0.9 1.0 0.8 0.2
�Ñ 12.2 9.2 15.0 10.0 9.9 9.4 12.4 ÌÔ�Ä 9.4 12.4 Ô�Í 14.0 8.8 ÌÍ�ß
�x ÔÍ�Í ÔÃ�Å 28.8 Ã·�Å 58.4 ÔÍ�Ã ÔÎ�ß ÅÅ�ß Ã·�Ã 19.0 ß�ß Ì·�· 9.4 ß�·
¶] 9.2 Ø�ß ·�Í ·�Ø 14.1 11.0 Ø�ß 12.0 ß�Ä 4.9 2.1 4.4 2.4 2.0
�Ñ Ì�Ô ØÄ�· 102.2 ·ß�· ÅÔ�Ø ßÃ�Í ·Î�Ì ÌÄÅ�ß 59.0 Ãß·�Î ÌßÔ�Ô 4.9 2.1 52.0
Sm 8.1 ·�Ä ·�Î 5.1 11.5 ·�· 9.0 9.0 Î�ß Î�Ô 2.1 4.0 2.2 Ì�ß
Sn <5 <5 <5 <5 <5 <5 <5 <5 <5 ·�Ä <5 <5 <5 9.0
Sr ÃÅÄ�· 151.1 Ì·Å�Ä 181.2 ÃßÍ�· ÌØÍ�Ô ·Ã·�Ì ·Ã�Ø 44.1 14.2 Ôß�Ø ÃÔ�Ô 21.8 Ô·�Å
Ta 0.9 1.0 Ì�Ô 0.9 0.9 0.9 1.0 Ì�Ô 1.1 1.5 1.1 1.2 1.0 1.2
Tb Ì�Ô 0.8 1.0 Ä�ß Ì�· 0.8 1.9 Ì�Ô 0.9 Ì�Ô 0.9 Ì�Ô Ä�ß 0.2
Th ß�Í 10.2 5.5 ·�ß 5.4 14.5 9.2 ÌÄ�ß 8.4 Ìß�Ä ß�Ø Ì·�Ô 9.9 19.1
Tm Ä�· 0.4 0.4 0.4 Ä�ß 0.4 1.0 Ä�ß Ä�· 1.1 0.9 1.0 Ä�ß 0.2
U 1.4 Ì�· 0.9 1.9 1.8 Ì�ß 2.5 Ô�Ø Ì�Ô 4.0 Ô�Î 2.9 2.2 1.2
ó 182.0 49.0 ßÎ�Ä ·Å�Ä ÅÔ�Ä ·Ô�Ä ÎÔ�Ä <10 <10 <10 <10 <10 <10 <10
W 2.0 2.0 1.0 1.0 1.0 2.0 <1 2.0 2.0 Ô�Ä 1.0 1.0 2.0 10.0
× 41.8 ÃÔ�Í Ãß�Ø ÃÔ�Ä Åß�Í ÃÔ�Î ßÄ�Å ÔÍ�Ô ÔÎ�Ô ·Ã�Ø 54.2 ·Í�Î Å·�Ì 8.9
×Ñ Å�Ô 2.5 2.4 Ã�· 5.2 2.5 ·�· Å�Ô Ô�Í ß�ß 5.9 ·�Í 5.0 1.1
Zr 201.0 249.0 ÃØÔ�Ä ÔÄÔ�Ä ÌÔÎÌ�Ä 250.0 ÃÔÌ�Ä 128.0 125.0 104.0 ßÎ�Ä 115.0 105.0 ÌÌß�Ä
Co ·�· ß�· 10.8 8.8 15.4 8.9 ß�ß Ä�Ô Ä�Ô Ä�· 0.5 Ä�Ô 0.1 0.4
�^ 5.0 ß�Ã Ô�· 9.4 2.8 9.0 ·�Í Ì�· Ì�Ô Ì�Ô Ì�Ô 1.8 0.8 Ä�ß
Sc 24.2 11.5 ÌÎ�· 11.8 ÃØ�Ô 12.4 ÌÌ�ß 9.9 Î�Ô 4.9 1.5 Å�ß 5.2 5.1
TC 0.0 0.1 0.1 <0.01 0.0 <0.01 0.0 <0.01 <0.01 0.0 0.0 <0.01 <0.01 <0.01
TS <0.01 <0.01 <0.01 <0.01 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

éµkéµ¾ 0.9 0.8 Ä�ß 1.1 0.8 0.9 0.5 0.2 0.2 0.1 0.5 0.1 0.1 Ä�Ô
³_�k×Ñ� 4.9 ÌÄ�· ß�Ì ß�Ø ·�Í ÌÅ�Ô Ô�Å ß�· 4.9 Ì�· 1.1 1.5 1.2 Å�·
¸p�� 42.0 ÔÃ�Ä ÔÃ�Ä ÔÔ�Å ÃÄ�ß ÔÃ�Í ÔÌ�Í 20.8 18.5 11.1 5.9 ßÔ�Í ÌÔ�ß ßÃ�Í
�Ñk�_ ÌÔ�· 9.2 11.5 11.1 11.0 10.4 12.4 10.0 8.5 Ø�Ô Ô�Î ÌÌ�ß 8.8 Ì·�Å
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ô� ­vv�p]�Â� ç���Â� ÃÄÄØ�� õ`qfqg�� ö�qvqpÁ��
ç_wÑ]^xp��Ò{^t�]`^fÁ�¶]�``����\�×q]®Â�ÎÌÃ�

ô� ­fd�]fq{Â� ¸�¶�� _{x� ¶�fÓq]xÂ� ��Â� ÌÍÍÔ��
ö�{�]_f^q{� qÓ� `qx^µw�]^bd�w_pw_`� Ó]qw� {�\vÁ�
µ{x�]gv_f�x�Ñ_`_vf^b�b]µ`f���_fµ]�Â�Ô·ÃÂ�ÌÅÅ�ÌÅ·�

ô� ­�^�^Â�´�Â�çdµ{pÂ� À�³�Â��_{_®_Â���� _{x�

­`_d_]_Â�×�Â�ÃÄÌÌ�� õ`qfqg^b�x_f^{p�qÓ� fd��ÐdqÁ�
w�f_wq]gd^b�bqwgv�è��Ð¸ç�Â�{q]fd\�`f�]{�õ]_{X�
_� `^p{^Ó^b_{f� ]�t^`^q{� qÓ� fd�� Óq]w_f^q{� _p�� _{x�
w_pw_�`qµ]b���¶]�b_wÑ]^_{���`�_]bdÂ�ÌØÎ�Ô�Å�Â�
Øß�ÍÅ�

ô� �_Ñ_®d_{^Â�­����_{x�À_x�pd^Â�­�Â�ÃÄÄÎ��
ö�qvqp^b_v�w_g�qÓ�á_{÷_{��`b_v��ÌXÌÄÄÂÄÄÄ���ö��
qvqp^b_v�Àµ]t�Á�qÓ�õ]_{Â���d]_{Â�õ]_{�

ô� �_v_pd^� é^{_vqµÂ� ¸�Â� À_x�pd^_{Â� ¸�Â�
ád_^Â�¸�Â�öd_`�w^Â�´��_{x�¸qd_÷÷�vÂ�¸�Â�ÃÄÌÅ��
á^]bq{� Ò�¶Ñ� _p�`Â� ´Ó� ^`qfqg�`� _{x� p�qbd�w^`�
f]Á�qÓ�fd��`bd^`f`Â�p{�^``�`�_{x�p]_{^f�`�^{�ï�vÑ_]�
¸�f_wq]gd^b�õp{�qµ`�çqwgv�èÂ�Àé�qÓ�Àd_d]qqx�
�õ]_{�X� õwgv^b_f^q{`� Óq]� ��qg]qf�]q�q^b� p�qxÁ�
{_w^b��tqvµf^q{`�qÓ�ç�{f]_v�õ]_{���qµ]{_v�qÓ�­`^_{�
é_]fd�Àb^�{b�`Â�ÍÃÂ�ÍÃ�ÌÃÅ�

ô� �qÁ{fq{Â� ��ó�Â� ÌÍØÅ�� çq`wqbd�w^`f]Á�
qÓ�fd��]_]���_]fd��v�w�{f`Â�ï�t�vqgw�{f�^{�ö�q�
bd�w^`f]ÁÂ�ÃÂ�·Ô�ÌÌÅ��

ô� ï��­vw�^x_Â���D�­�ç�Â�­p{qv_Â���ï�Â�x��
âv^t�]^_Â�¸�­�Â�¸_b_wÑ^]_Â�¸�����Â� ¶^w�{f�vÂ�
¸�¸�Â� �_wqÂ� â���Â� öµ^w_]_�`Â� î�ó�� _{x� x_�
À^vt_� ³�^f�Â�­�­Â� ÃÄÌÌ�� á^]bq{� p�qbd]q{qvqpÁÂ�
p�qbd�w^`f]Á�_{x�q]^p^{�qÓ�fd����ö�`µ^f�`�qÓ�fd��
�^q�¸_]^_�p]_{^f��p]��{`fq{��f�]]_{�X�õwgv^b_f^q{�
Óq]�fd��p]q\fd�qÓ�fd��­]bd�_{�b]µ`f�qÓ�fd��ç_]_�
÷_`�g]qt^{b�Â��]_�^v��¶]�b_wÑ]^_{���`�_]bdÂ�ÌØßÂ�
ÃÄÌ�ÃÃÌ�

ô� ï�Ñq{Â�î��_{x�³��îq]fÂ�¶�Â�ÌÍØÔ��­�bd�w�
^b_v�w^{�]_vqp^b_v� bv_``^Ó^b_f^q{�qÓ� bqwwq{�gvµ�
fq{^b�]qb®`�_{x�_``qb^_f^q{`���]_{`_bf^q{`�qÓ� fd��
�qÁ_v�Àqb^�fÁ�qÓ�éx^{Ñµ]pdÂ�é_]fd�Àb^�{b�`ÂßÔÂ�
ÌÔÎ��ÌÅÍ�

ô� î_vbq{Â� ��³Â� ÌÍßÅ�� Àqµfd�]{� õ]_{X� á_�
p]q`� ¸qµ{f_^{`�� õ{X� Àg�{b�]Â� ­�� ¸�� �éx��Â�
¸�`q�q^b�ç�{q�q^b� q]qp�{^b� Ñ�vf`Â� ï_f_� Óq]�
q]qp�{^b�`fµx^�`��ö�qvqp^b_v�Àqb^�fÁ�qÓ�³q{xq{�
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Àg�b^_v�¶µÑv^b_f^q{Â�ÅÂ�ÌÍÍ�ÃÌÌ�
ô� î�ff�`Â�ï��_{x�ï�`wq{`Â���Â�ÃÄÄß��¸�f_�

wq]gd^b��qb®`X�­�çv_``^Ó^b_f^q{�_{x�övq``_]Á�qÓ�
��]w`��ç_wÑ]^xp��Ò{^t�]`^fÁ�¶]�``Â�ÃÎ·�

ô� îqv�ÁÂ�À�î��_{x��d�vv�]Â�ö�éÂ�ÌÍÍÄ��¶_]�
_vv�v`� ^{� fd�� q]^p^{� qÓ� p�qbd�w^b_v� `^p{_fµ]�`� qÓ�
^`v_{x�_]b�tqvb_{^b�_{x�bq{f^{�{f_v�gqf_``^b�^p{��
qµ`�]qb®`X�fd��]qv��qÓ�]�`^xµ_v�f^f_{^f�`��çd�w^b_v�
ö�qvqpÁÂ�ØÎÂ�Ì�ÌØ�

ô� îqµ]b_x�Â�À�Â�ÌÍÍØ��³�`�̂ `qfqg�`X��ÓÓ�bf�̂ `q�
fqg^êµ�`Â�Ñ_`��x��]_x^q��p�qbd^w^���õ{X�´_p�w_{{�
ö��_{x��]�µ^v�¸����x`��õ{f]qxµbf^q{�_�v_�ö�qbd^�
w^�`��f�À�`�­ggv^b_f^q{`��¶_]^`X�çé­Â�ÌÍÎ��Ã·Î�

ô� öq]fq{Â�¸�¶�� _{x�Àd_{{xv�Â�é�À�Â� ÃÄÄÄ��
î]qw� bq{f^{�{f_v� fq� ^`v_{x� _]bX� ­� p�qbd�w^b_v�
^{x�è�qÓ�f�bfq{^b�`�ff^{p�Óq]�_]b��]�v_f�x�_{x�\^fd�
gv_f��Ó�v`^b�fq�^{f�]w�x^_f��tqvb_{^b�]qb®`��ç_{_�
x^_{�¸^{�]_vqp^`fÂ�ÔØÂ�ÌÄ·Î�ÌÄßÔ��

ô� ´_÷_v^qpdv^Â���Â�ÃÄÄß��¶�f]qvqp^b_v�^{t�`f^�
p_f^q{`�qÓ�b_vb��`^v^b_f��_{x�w�f_Ñ_`^b�]qb®`�Ó]qw�
fd�� �_®df�ÀqvÁ�w_{� bqwgv�èÂ� �é� �_®_Ñ� _]�_Â�
\�`f�]{� õ]_{�� ¶dï� fd�`^`Â� Ò{^t�]`^fÁ� qÓ� �_Ñ]^�Â�
�_Ñ]^�Â�õ]_{��^{�¶�]`^_{��

ô� ´_``_{�_x�dÂ� ��Â� Àfqb®v^Â� ï�î�Â� ´q]fq{Â�
��Â�­è�{Â�ö�Â�Àfqb®v^Â�ï�Â�ö]qt�Â�¸�Â�Àbdw^ffÂ�
­��_{x��_v®�]Â�ï�Â�ÃÄÄØ��Ò�¶Ñ��^]bq{�p�qbd]q�
{qvqpÁ� qÓ� v_f�� ��qg]qf�]q�q^b�� é_]vÁ� ç_wÑ]^_{�
p]_{^fq^x`� ^{� õ]_{X� õwgv^b_f^q{`� Óq]� g_v�qp�qp]_�
gdÁÂ�w_pw_f^`wÂ�_{x��èdµw_f^q{�d^`fq]Á�qÓ�õ]_�
{^_{�Ñ_`�w�{f����bfq{qgdÁ`^b`Â�ÅÎÌÂ�ßÌ���Í·�

ô� ´q]fq{Â� ��Ð�Â� ´_``_{�_x�dÂ� ��Â� Àfqb®v^Â�
ï�î�Â�­è�{Â�ö���Â�ö^vv^`Â�����Â�öµ�`fÂ���Â�­w^�
{^Â�­�´�Â�î_®d_]^Â�¸�Â�á_w_{�_x�dÂ�À�¸�� _{x�
ö]qt�Â�¸�Â�ÃÄÄØ��ï�f]^f_v� �^]bq{�g]qt�{_{b��qÓ�
��qg]qf�]q�q^b�fq�ç�{q�q^b�x�gq`^f`�^{�õ]_{X�õw�
gv^b_f^q{`� Óq]� bd]q{q`f]_f^p]_gdÁ� _{x� bqvv^`^q{_v�
f�bfq{^b`����bfq{qgdÁ`^b`Â�ÅÎÌÂ�Íß�ÌÃÃ�

ô� ´q``�^{^_Â�À�´�Â�À_x�pd^_{_Â�¸�Â�ád_^ÑÂ�
¸��_{x�öd_`�w^_Â�́ �Â�ÃÄÌÎ��¶�f]qvqpÁÂ�p�qbd�w�
^`f]Á�_{x��^]bq{�Ò�¶Ñ�x_f^{p�qÓ��_{x���´��_]bd_d�
w�f_Ñ_`^f�`���é�õ]_{�X�­{��t^x�{b��Óq]�Ñ_b®�_]b�
w_pw_f^`w� _vq{p� fd�� {q]fd�]{� _bf^t��w_]p^{� qÓ�
öq{x\_{_��çd�w^��x�]�é]x����ö�qbd�w^`f]ÁÂ�ßÎÂ�
ÃÄß�ÃÌØ�

ô� ´µ``�^{^Â�¸�õ�Â�ÌÍØÍ����bfq{^b�_{x�x�gq�
`^f^q{�wqx�v�qÓ�³_f��¶]�b_wÑ]^_{�ç_wÑ]^_{�­]_�
Ñ^_{�_{x�_x÷q^{^{p�gv_f�`��­w�]^b_{�­``qb^_f^q{�
qÓ�¶�f]qv�µw�ö�qvqp^`f`��µvv�f^{Â�ßÔÂÌÌÌß�ÌÌÔÌ�

ô� õ]t^{�Â������_{x��_]_p_]Â�����­�Â�ÌÍßÌ��
­�pµ^x��fq�fd��bd�w^b_v�bv_``^Ó^b_f^q{�qÓ�fd��bqw�
wq{� tqvb_{^b� ]qb®`�� ç_{_x^_{� �qµ]{_v� qÓ� é_]fd�
Àb^�{b�Â�ØÂ�ÎÃÔ�ÎÅØ�

ô� ¸^®qt_Â����_{x�ï�{®qt_Â�¶�Â�ÃÄÄß��¸qx^�
Ó^�x�bd]qw_fqp]_gd^b�`�g]_f^q{�`bd�w��Óq]�À]�_{x�
�x�^`qfqg��_{_vÁ`^`�^{�p�qvqp^b_v�`^v^b_f��`_wgv���
�qµ]{_v�qÓ�ö�q`b^�{b�`Â�ÎÃÂ�ÃÃÌ�ÃÃ·�

ô� ¸q]�Â�ï�é��_{x�³^qµÂ���ö�Â�ÌÍßÍ��çd�``�
Ñq_]x�� f\^{{�x�_vÑ^f�� Ó]qw�î]_{b^`b_{�w�f_bq{�
pvqw�]_f��qÓ�fd��ï^_Ñvq��_{p�Â�ç_v^Óq]{^_��­w�]�
^b_{�¸^{�]_vqp^`fÂ�·ÅÂ�ßß��ÌÄÌ�

ô� �_w��_{^Â����_{x��µb®�]Â���ï�Â�ÃÄÄÔ���d��
À_pd_{x�]�p^q{Â�ç�{f]_v�õ]_{XÒ�¶Ñ�p�qbd�w^`f]ÁÂ�
¶�f]qp�{�`^`�_{x�^wgv^b_f^q{�Óq]�öq{x\_{_�f�bfq{�
^b`��­w�]^b_{��qµ]{_v�qÓ�Àb^�{b�Â�ÔÄÔÂ�·ÃÃ��··Î�

ô� Àd_{xÂ� À���� ÌÍÅÔ�� é]µgf^t�� �qb®`Â� fd�^]�
ö�{�`^`Â� çqwgq`^f^q{Â� çv_``^Ó^b_f^q{Â� _{x� fd�^]�
]�v_f^q{`� fq� â]�� x�gq`^f`�� �qd{� �^v�Á��� Àq{`Â�
õ{b�Â���\�×q]®���qb®`��ö�qvqp^`bd���µ{x`bd_µÂ�
·ÔÂ�ßßÔ��ßØ·�

ô� Àfqbv^{Â� ��Â� ÌÍ·Ø�� Àf]µbfµ]_v� d^`fq]Á� _{x�
f�bfq{^b`�qÓ�õ]_{X�_�]�t^�\��­w�]^b_{�­``qb^_f^q{�
¶�f]qv�µw�ö�qvqpÁ��µvv�f^{Â�ÃÎÂ�ÌÃÃÍ��ÃÎØ�

ô� ÀÁvt�`f�]Â� ¶���Â� ÌÍÍØ�� ¶q`f�bqvv^`^q{_v�
`f]q{pvÁ�g�]_vµw^{qµ`�p]_{^f�`��³^fdq`Â�ÅÎÂ�ÃÍ�ÅÅ�
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ô� �_vÑqfÂ�ç�����_{x�­v_t^Â�̧ �Â�ÌÍÍ·���d��g_`f�
qÓ�_�Óµfµ]��`Á{f_è^`�_b]q``�fd��á_p]q`��õ{X�­v`qgÂ�
ö�õ�Â� �vµ{x�vvÂ� ï�� ��Â� ï_t^`q{Â� õ�� �éx`��Â� À_vf�
��bfq{^b`��ö�qvqp^b_v�Àqb^�fÁ�qÓ�³q{xq{�Àg�b^_v�
¶µÑv^b_f^q{Â�ÌÄÄÂ�ØÍ�ÌÄÍ�

ô� �dqwg`q{Â�­���Â�ÌÍØÃ��̧ _pw_f^`w�qÓ�fd��
��]^f^`d���]f^_]Á�tqvb_{^b�g]qt^{b���Àbqff^`d��qµ]�
{_v�qÓ�ö�qvqpÁÂ�ÌØÂ�ÎÄ��ÌÄß�

ô� ó�]w_Â�À�Ð�Â�¶_{x_]^{_fdÂ�Ð��_{x�ó�]w_Â�
À�¶�Â�ÃÄÌÃ��Àf_f^`f^b_v��t_vµ_f^q{�qÓ�f�bfq{qw_p�
w_f^b� x^`b]^w^{_f^q{� x^_p]_w`� Óq]� p]_{^f^b� ]qb®`�
_{x�g]qgq`_v�qÓ�{�\�x^`b]^w^{_{f�Óµ{bf^q{�Ñ_`�x�

wµvf^�x^w�{`^q{_v�x^_p]_w`�Óq]�_b^x�]qb®`��õ{f�]�
{_f^q{_v�ö�qvqpÁ���t^�\Â�ÎÅÂ�ÔÃÎ�ÔÅß�

ô� �d^f�Â�­������_{x�çd_gg�vvÂ�����Â�ÌÍØÔ��
ö]_{^fq^x�fÁg��_{x�fd�^]�x^`f]^Ñµf^q{�̂ {�fd��³_bdv_{�
îqvx���vfÂ�Àqµfd�_`f�]{�­µ`f]_v^_��ö�qvqp^b_v�Àq�
b^�fÁ�qÓ�­w�]^b_{Â�¸�wq]^_vÂÌÎÍÂ�ÃÌ�ÔÅ�

ô� �µÂ�î�×�Â��_d{Â���¸�Â��^vx�Â�À�­�Â�³qÂ�
ç�´�Â�×µ^Â���á�Â�³^{Â�ñ�Â�ö�Â���ç��_{x�Àµ{Â�
ï�×�Â�ÃÄÄÔ��´^pdvÁ�Ó]_bf^q{_f�x�õ�� fÁg��p]_{^f�`�
^{��é�çd^{_��õõ�X�^`qfqg^b�p�qbd�w^`f]Á�_{x�^w�
gv^b_f^q{`� Óq]�b]µ`f_v�p]q\fd� ^{� fd��¶d_{�]q�q^b��
³^fdq`Â�·ßÂ�ÌÍÌ��ÃÄÅ�
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Samples �´�Ì �´�Ô �´�Í �´�ÌÔ �´�ÌÎ �´�ÃÌ �´�ÃÔ �´�ÔÃ �´�ÅÎ �´�·Í �´�ßÅ �´�ßÎ �´�ßØ
¶�f� an an an x_b x_b ­{�Ñ ­{�Ñ x_b x_b _{x ]dx ]dx ]dx
À^â�2 ����� �T� � �W�W� WT�  W�� � ����� ����� W"�W TW�" W���� ����� �W�� � ���
�^â2 ���� ��� ��!� !�T ��!� ��!T ���� !�� ��� !��W !�  !�  !�TT
Al2âÔ ����� ����� ���T ���"! ���  ����� ����� ���T� "�W� �W�!T ��� ��W� ���!
î�â¾ ���W! �!��" ���� W�TT T�T! "�"� �!�W" ���� ��WT ��T� ���� ��!" W�� 
¸pâ  � W ��!! ��"� ��"� ��W� ��W� ��T� ��W" ��T"  ��� !� " !�W� ����
ç_â ���� ���� ��"� ���� T�W! "��� �� ! W�W� ��" T�!� ���T  ��� ��W 
�_2â W�"W T��� W��� "��� ��!W W�!� W�!! ��" ���� W��W "��� T��� W���
Ð2â ��T W��T  ��" ���"  �TW ���� �� � ���� ����  ��� !���� ��"� !�T�
³âõ � ��� � ��� ��W � � ��� ��� ��T ��� � ��W
SUM �!!�WW "���" ""�� ""�! "��W� ""�T� �!!��� ""�T� ""��� ""�!" ""��� ""��" ""� 
Sr  ���!  ��� � ��! W� �" ����� T! �� W!��" ���� ���� ����� � T�" � T�W   ���
Ba W�"�� � "T ��"� ��W� �  � TWW�T T�"�T � �� W�!�� ��� ���� ���� ��!�
× W�� ! ���� �"��! ��TT ���!� �W�T� ����� ���!W �"� � �T��W ��!� ���� ���"
Zr ��T� ��!� W  �� WW"�! TW �� �WT�� �"T�� W�T�W "W��� � ��� W���" WW��" W!!��
Co ���!! �"� W �T�"T ���" W� ! ���WT  ��T"  �!� ��W�  ��!T ��"T !�� �����
ó ����� ����! ��T�T � "�� ���� �W"�W ����� ��!�� �� �� ����� ���TT �T�T �"���
�^ !�W !�W !�W !�W !�W T��W ��� T ���!  ��W" !�W !�W !�W !�W
Cr ���T� W �T��� ���!! ����! �"��� W!��" ��!!  �T� �!��T "� � � ��! "�T�
Zn �"T� �WT�T � ��! ���!" ��T�� � ��W � !�T "!� ! ����� ��!�" �T��W  !��W "��W�
Cu W�T� W��� �W��" ��!� �!��� ����� �W�T W��� !��� ����� ���� W!��W ����W
Sc ��� " ���W� "� !  �!! ���� � ��! �T���  �WT �!� T ��� ! ���� ���� ����
�Ñ �!�!�  T��W W���"  ��W!  ��T� W ��� �!�W�  �� W T��TT �"� ! W� " ���� �����
�Ñ � ��! TW��� �W� T �"�T�  �� � ��� �T� �  �� � ����! � �T� � ��!  !��!  ���W
Sn ���T T�� ��"! ����  ��" W�"" T�W� ���T  ��� ��� !�T� !�T� ����
Ti �T"�� � �! T��  �!W T�!� T �T � T� �� ! ��!�W W� ! �!�� �!�� �!!W
´Ó T�T� "�!� T�T" "�!� �!��W T�!! ��W� �"��� T�� ���!� ����� ��T�  ���
Ta  ��� ��  ��!  ��W  �W� ���!  �T ��T"  �!�  ��T  �!W  ��" ��!T
¶Ñ ���T! �T�!T �� �  �!�T� ����� �W��W ��!W �!��" W��� "T��� �!��� ���!�
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Samples �´�Ì �´�Ô �´�Í �´�ÌÔ �´�ÌÎ �´�ÃÌ �´�ÃÔ �´�ÔÃ �´�ÅÎ �´�·Í �´�ßÅ �´�ßÎ �´�ßØ
¶�f� an an an x_b x_b ­{�Ñ ­{�Ñ x_b x_b _{x ]dx ]dx ]dx
Th  "�"W  ���! ���W� �!�!� �!��T �W�W" �W�W! ����T �T�!! � ��T �T��� ��! � ��!
La W!�T� W!�W�  ��WW � ��� ���"" ����� �"��! ���TW W�� � ����T � ��� � � �  �T"
Ce "W�T� "��! �"�� �T�T� � �W! � ��� ����  !� " �! �� WW��! ���T  ��W �!���
�x �T�T � ��! ���"� "�� � �!T � �"! �T��! ��!  ��!� ����� W��� "�!� ���W
Sm �!�"� "�!! W��! ���T  ��!  ��� ��WW ���" �� " ���" ���T ���T !�"!
éµ  �T! ���� ��� ��!� ���� ���� ���� !��� ���W ��T� !��� !�W� !� W
Dy "�  ��T"  �"! ��� ��TT  ���  �� ���� T�TW ��"" ���� ���� ��!!
×Ñ W�"T ��  ���� ���W ���� ��� ���� ����  ��� ���T ��� !�"" ���T
�Ñk× !��� !�T� !��W !��W !�� ��!� !�"! !� W !�TT ���� !� � !��� !���
Zr/Ti !��! !�!� !�!� !��� !��! !�!� !�!T !��� !�!� !�!� !��W !��T !���
�dk×Ñ T��! ���T "��� T��� "��� ���!! ����! �!��W ���W �!�� � �!" ���! ���W�
�_k×Ñ !�T� ��!! !�� ���T ��T� ��"� ��W" !�"W !�"� ���� ����  � � ����
�dk�Ñ !�W� !�W� !��� !�  !�T�  � ! ��WT !�W� !�W� ��T" !�T" !��T !� �
Ba/Th � ��� �!�"W W��"! ��W�W T��!" �W�T� ���T� ����� �"�T� TW��� ����� W��W� �!���
�_k�Ñ ��� ����� �T�"� �"��� ��� W ����  ��W� � �"" ���WT ��!�W W"��� � ��� ����

Samples �´�ØÌ �´�Ø· �´�ØØ �´�ÍÄ �´�ÍÃ �´�Í· �´�ÍÍ �´�ÌÄÔ �´�ÌÄ· �´�ÌÌÌ �´�ÌÌÎ �´�ÌÃÅ
¶�f� rhy rhy rhy x_b x_b rhy rhy rhy rhy rhy rhy rhy
À^â�2 �!�"� �W��T �!��� T!��� W�� � T"��� T���� T"�!� �!��� �!��� � ��� �!���
�^â2 !��� !��T !��� !��" ��!� !�� !� � !�W� !� T !�T� !��� !���

Al2âÔ ��� W �� " "� � ����! ����� �!�" ���T� �!�T! ����! �!�"T ��W!  �W 

î�â¾ ���! ��T�  � " W�W� T�W! ��W� !�"! ��W� ��"� ��TW ��� �� !
¸pâ ��� !��� ��WT ���W �� " !��� !��� ���" !�!T ���" !��� !� �
ç_â ��!! ���  ��T W��� T�� ���! ��"�  �!� !�W! !�W ��W ��  
�_2â !�!" ���� ���� ���!  ��� !�  !� � ��� !��T !��� ���" W��!
Ð2â !�!� ���� ��! !�TT ��"� ���� ���TW  ���  �W�  ��� ��W� ��""
³âõ ��� ��� �� W ��� ��T� ��� ��� ��T� � � ��� ���
SUM ""�T� ""��T ""�WW "��T ""��T ""�W �!!��� �!!�!� �!!�W� �!!��� ""�"� ""�"�
Sr ���W �W�� �W��� �� �" TWW�T ����� �"��� T��"T �T�WT �W��W �T�W� ��"�W
Ba �T"T WW�� ��"�� ���� "���� ���� ��W  � �! �TW� ���"!  ��T� T!T�!
×  �T� �!��� ���� "�!� ��� � �"�WT W��T� ����W ��� � W�W� ���W� �� !
Zr W�T�� ""�� � !�! ����� W"��� ��W� ����  ��� ���� ����! W��" �W���
Co !  ��� �� � W��� ���W !�� !�� ���� !�� !�� !�� !��
ó ��!�� ���WW ���W� �!��W ����� ���� !�T ���!� ����  W��� � �!��!
�^ !�W !�W !�W !�W !�W !�W !�W !�W !�W !�W !�W !�W
Cr ��"� ���� ����" � �"" ����  ��� ��"� �T��� �����  !��T � �WT ��W�
Zn �W"�" ��� �  "�" T���� ����W W"��W �!��" T�W�" �W��� ����� �T�!� T���
Cu ����� �!��� � ��� ����  !�"T � "�" �TT��  ��� ���W "��� �� � ��� 
Sc  �"!  �"� ��T� W��T ���"� ��"� �� " ��WW !�� ���W !��  �!!
�Ñ ��� � �T��" T"��� �"��� �!��� �W��T ����� ���!� ����   ��� �!W�" �W��W
�Ñ �W��� � �!� ����! ���T" ����" ��!�" �"��� ����W ����! �! ����� �����
Sn ��!" �� � ����  �!�  �W� �� W !��� ��� !��� !��� !�"� !� 
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��Ðd_v^v^� ¸qÑ_]d_{� _{x� ­dw_x^gqµ]Â ��**0�$��	

���&���2�3��2�¿'�6��ÃÄÌÄÏ�Ðµ`bµ�_{x�îvqÁxÂ�ÃÄÄÌ�

��%8�**9�����5��»������v`q{�_{x�¸q{_f_{_Â�ÌÍÍÃ���6

�5��»������`µbd^Á_w_Â�ÌÍØÎ����&���2�3��2�¿'�6���U;

�%���L**9��#,����À^{p�]��f�_v�Â�ÌÍÍÎ����5��,��	�@�B�	��,

�N�:���0�$��	�%2���;��0��,���� "���@���7$'����$9�J�����

Samples �´�ØÌ �´�Ø· �´�ØØ �´�ÍÄ �´�ÍÃ �´�Í· �´�ÍÍ �´�ÌÄÔ �´�ÌÄ· �´�ÌÌÌ �´�ÌÌÎ �´�ÌÃÅ
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ô� ­{x]�\Â�ö�Â�çq{vÁÂ� ��¸�Â��]�{�{Â�´����
_{x� Àf�t�{Â�ï�À�Â� ÃÄÄÎ��­]b� fq� ]^Óf� f]_{`^f^q{_v�
tqvb_{^`w�^{�fd��À_{f_��q`_v^_�]�p^q{Â��_÷_�ç_v^�
Óq]{^_�Àµ]�¸�è^bq��óqvb_{qvqpÁ�_{x�ö�qfd�]w_v�
��`�_]bdÂ�ÌÅÃÂ�ÔÄÔ�ÔÅÌ�

ô� ­Á_Ñ�Â� ¸�Â� �_®_d_`d^Â� Ð�Â� ÀdµfqÂ� Ð�Â�
õ`d^wqfqÂ�´��_{x�Ð_\_Ñ_f_Â�´�Â�ÃÄÌÃ��¶�f]qvqpÁ�
_{x� p�qbd�w^`f]Á� qÓ� _x_®^f^b� x_b^f�`� _{x� d^pd�
¸pâ�_{x�`^f�`Â�_{x�]�v_f�x�b_v®�_v®_v^{��x_b^f�`�
Ó]qw�fd��̧ ^qb�{��â®qgg��tqvb_{^b�Ó^�vxÂ���́ vv_^�
xqÂ��_g_{���qµ]{_v�qÓ�¶�f]qvqpÁÂ�ÎÔÂ�ÎÅß�ÎØØ�

ô� �_^v^�Â���Â��_÷�`dwÂ�´�¸��_{x�öµf�w�]Â�
��Â�ÃÄÌÃ���^wqx_v�tqvb_{^`w�_f�fd��\�`f�]{�w_]�
p^{�qÓ�fd��Ð__gt__v�ç]_fq{�̂ {�fd��_Óf�]�w_fd�qÓ�bqv�
v^`^q{_v� �t�{f`�xµ]^{p� fd���_w_êµ_��_f_v�â]qp�
�{ÁX�fd��Ðq]_`�p]qµgÂ�`qµfd�­Ó]^b_��¶]�b_wÑ]^_{�
��`�_]bdÂ�ÃÄÄÂ�Ì·Ô�ÌØÔ�

ô� ç_`f]qÂ�­�Â�­pd_�_x�dÂ�¸��_{x�çdbdq]]qÂ�

¸�Â�ÃÄÌÔ��³_f��éqb�{��âv^pqb�{��gq`f�bqvv^`^q{`v�
wq{�q{^f^b�^{f]µ`^q{`�Ó]qw�fd��­vÑq]��w_pw_f^b�
Ñ�vfÂ����õ]_{Â�­{��è_wgv��qÓ�wq{�q{^f��w_pw_�
p�{�]_f^q{�Ó]qw�_�w�f_`qw_f^��x�w_{fv��`qµ]b���
³^fdq`Â�ÌØÄ�ÌØÌÂ�ÌÄÍ�ÌÃß��

ô� çd]^`f^_{`�{Â� é�´�� _{x� ¸bçµ]]ÁÂ� ¸�Â�
ÃÄÄØ��çq{f]_`f^{p�q]^p^{`�qÓ�ç�{q�q^b�`^v^b^b�tqv�
b_{^b� ]qb®`� Ó]qw� fd�� \�`f�]{� çq]x^vv�]_� qÓ� fd��
Ò{^f�x�Àf_f�`���µvvf_^{�óqvb_{qvqpÁÂ�ßÄÂ�ÃÎÌ�Ã·ß��

ô� î_{Â���Â��_{pÂ�×�Â�ád_{pÂ�­�Â�ád_{pÂ�î��

_{x�ád_{pÂ�×�Â�ÃÄÌÄ��¶�]w^_{�_]b�Ñ_b®�_]b�Ñ_`^{�

x�t�vqgw�{f� _vq{p� fd��­^v_q`d_{� f�bfq{^b� �q{�X�

p�qbd�w^b_vÂ� ^`qfqg^b� _{x�p�qbd]q{qvqp^b_v� �t^�

x�{b��Ó]qw�fd��̧ q÷^_{p�tqvb_{^b�]qb®`Â�̀ qµfd\�`f�

çd^{_��³^fdq`Â�ÌÌÍÂ�ÎÎÔ�Î·Ø�
ô� öd_`�w^Â� ´�� _{x� ���_�^�Ð_d®d_�^Â� ¸�Â�

ÃÄÌÎ��¶�f]qbd�w^`f]Á� _{x� f�bfq{^b� `�ff^{p�qÓ� fd��
ï_t_]�_{�­ÑÑ_`_Ñ_x� éqb�{�� tqvb_{^b� �ï­éó��
]qb®`Â��é�õ]_{��¸^{�]_vqpÁ�_{x�¶�f]qvqpÁÂ�ÌÄÍÂ�
ÃÔÎ�ÃÎÃ��

ô� ödq]Ñ_{^Â�̧ ���Â�ÃÄÄ·��³�_x��{]^bdw�{f�̂ {�
��qf�fdÁ_{�tqvb_{^b�]qb®`�Ó]qw�õ]_{X�fd��^wgv^b_�
f^q{`�qÓ�_�x�`b�{x^{p�`v_Ñ��ö�qbd�w^b_v��qµ]{_vÂ�
ÅÄÂ�·Â�ÎÎß�·Ø�

ô� ö^vvÂ� ��Â� ÃÄÌÄ�� õp{�qµ`� �qb®`� _{x� ¶]q�
b�``�`Â�_�¶]_bf^b_v�öµ^x���­��qd{��^v�Á�_{x�Àq{`�
¶µÑv^b_f^q{Â�ÅÃØ�

ô� öq]fq{Â� ¸�¶�� _{x� Àbd_{xvÂ� é�À�Â� ÃÄÄÄ��
î]qw�bq{f^{�{f`�fq�^`v_{x�_]b`X�_�p�qbd�w^b_v�^{�
x�è�qÓ�f�bfq{^b�`�ff^{p�Óq]�_]b�]�v_f�x�_{x�\^fd^{�
gv_f��Ó�v`^b�fq�^{f�]w�x^_f��tqvb_{^b�]qb®`��ç_{_�
x^_{�¸^{�]_vqp^`fÂ�ÔØÂ�ÌÄ·Î�ÌÄßÔ�

ô� ö]��{Â���³�Â�ÃÄÄ·��õ{Óvµ�{b��qÓ�`v_Ñ�fd�]�
w_v�`f]µbfµ]��q{�Ñ_`_vf�`qµ]b��]�p^q{`�_{x�w�vf^{p�
bq{x^f^q{`X��éé�_{x�´îÀé�bq{`f]_^{f`�Ó]qw�ö_]^�
Ñ_vx^�tqvb_{^b�Ñ�vfÂ�{q]fd�]{�ç_`b_x^_�`µÑxµbf^q{�
`Á`f�w��³^fdq`Â�ØßÂ�ÃÔ�ÅÍ�
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ô� ´_`f^�Â���Â�Ð�]]Â�­�ç�Â�¶�_]b�Â���­��_{x�
¸^fbd�vvÂ�À�î�Â�ÃÄÄß��çv_``^Ó^b_f^q{�qÓ�_vf�]�x�tqv�
b_{^b� ^`v_{x�_]b� ]qb®`�µ`^{p� ^wwqÑ^v�� f]_b���v��
w�{f`X�x�t�vqgw�{f�qÓ��d�çq�x^`b]^w^{_f^q{�x^_�
p]_w���qµ]{_v�qÓ�¶�f]qvqpÁÂ�ÅØÂ�ÌÃÂ�ÃÔÅ�ÃÔÎ�

ô� õ]t^{�Â������_{x��_]_p_]Â�����­�Â�ÌÍßÌ��
­�pµ^x��fq�fd��bd�w^b_v�qÓ�fd��bqwwq{�tqvb_{^b�
]qb®`�� ç_{_x^_{� �qµ]{_v� qÓ� é_]fd� Àb^�{b�`Â� ØÂ�
ÎÃÔ�ÎÅØ�

ô� Ðd_v^v^� ¸qÑ_]d_{Â� À�� _{x� ­dw_x^gqµ]Â�
´�Â� ÃÄÌÄ�� Ò`^{p� w_pw_� w^è^{pkw^{pv^{p� �t^�
x�{b�� Óq]� µ{x�]`f_{x^{p� w_pw_f^b� �tqvµf^q{� _f�
wqµ{f� �^x®d_{� `f_fqtqvb_{q� �`qµfd��_`f� õ]_{���
�qµ]{_v�qÓ�Àb^�{b�`Â�õ`v_w^b���gµÑv^b�qÓ�õ]_{Â�ÃÌÂ�
ÃÂ�ÌÔß�ÌÎÔ�

ô� Ðd_{{_Â� ��ç�Â� À_^Â� ó�ó�À�� _{x� �^�^w^`Â�
¸�Â�Ð]^`d{_Â�­�Ð�Â�ÃÄÌÎ��¶�f]qp�{�`^`�qÓ�Ñ_`_vf�
d^pd�¸p�_{x�`^f��_x_®^f��^{�fd����q_]bd�_{�ó�v^�
p_vvµ�p]��{`fq{��f�]]_{�X�p�qbd�w^b_v��t^x�{b��Óq]�
_�]^Óf�x�Ñ_b®�_]b�b]µ`f�^{�fd���_`f�]{�ïd_]\_]�b]_�
fq{Â�õ{x^_��¶]�b_wÑ]^_{���`�_]bdÂ�ÃÎØÂ�Ã·Ä�Ãßß�

ô� �Ðµ`bµÂ�ö�ö�� _{x�ö�{�v^Â� î�Â� ÃÄÌÄ�����
t^�\� qÓ� gq`f�bqvv^`^q{_v� tqvb_{^`w� ^{� fd�� b�{f]_v�
­{_fqv^_{�tqvb_{^b�g]qt^{b����µ]®�Á�Â�\^fd�̀ g�b^_v�
]�Ó�]�{b��fq�fd����g�®qÁ�tqvb_{^b�bqwgv�è��õ{f�]�
{_f^q{_v��qµ]{_v�qÓ�é_]fd�Àb^�{b�`Â�ÍÍÂ�ÎÍÔ�·ÃÌ�

ô� Ðµ`bµÂ�ö�ö��_{x�îvqÁxÂ�¶�­�Â�ÃÄÄÌ��¸^{�
�]_v�bqwgq`^f^q{_v�_{x�f�èfµ]_v��t^x�{b��Óq]�w_p�
w_�w^{pv^{p� ^{� fd��À_]_Á®�{f�tqvb_{^b`��³^fdq`Â�
Î·Â�ÃÄß�ÃÔÄ�

ô� ³^µÂ�́ �ñ�Â�ÞµÂ�×�ö�Â��^_{Â���Â�ádq{p�×��
�Â�¸µ{x^vÂ���Â�³^Â�Þ�´�Â�×_{pÂ�×�´�Â�³µqÂá��
×��_{x�Àd_{p�öµ_{Â�À�¸�Â�ÃÄÌÅ��â]^p^{�qÓ�f\q�
fÁg�`�qÓ�]dÁqv^f�`�^{�fd���_]^w�v_]p��^p{�qµ`�g]qt�
^{b�X�bq{`�êµ�{b�`�qÓ�^{bµÑ_f^q{�_{x�w�vf^{p�qÓ�_�
w_{fv��gvµw���³^fdq`Â�ÔÌÍÂ�Ì�ÌÅ��

ô� ¸_]fÁ{qtÂ�×�­�Â�Ð^wµ]_Â���õ�Â�Ðd_{bdµ®Â�

­�õ�Â��ÁÑ^{Â�­�ó��_{x�çd_`dbd^{Â�­�­�Â�ÃÄÄß��
¸_pw_f^b�̀ qµ]b�`�qÓ�ñµ_f�]{_]Á�v_t_`�̂ {�fd��Ðµ]^v�
^`v_{x�_]bX���\�x_f_�q{�À]�_{x��x�̂ `qfqgÁ��ïq®v_�
xÁ�é_]fd�Àb^�{b�`Â�ÅÌßÂ�ØÂ�ÌÃÄ·�ÌÃÌÌ�

ô� ¸µ{®�]Â� ç�Â��q]{�]Â� ö�Â� ×qpqx�^{``®^Â�
ö��_{x�çdµ]^bqt_���Â�ÃÄÄÅ����d_t^q]�qÓ�d^pd�Ó^�vx�
`f]�{pfd��v�w�{f`�^{�`µÑxµbf^q{��q{�`X�bq{`f]_^{f`�
Ó]qw� Ð_wbd_f®_�­v�µf^_{� _]b� v_t_`�� é_]fd� _{x�
¶v_{�f_]Á�Àb^�{b��³�ff�]`Â�ÃÃÅÂ�ÃßÎ�ÃÍÔ�

ô� ��v`q{Â�À����_{x�̧ q{f_{_Â�­�Â�ÌÍÍÃ��À^t��
f�èfµ]�x�gv_p^qbv_`��̂ {�tqvb_{^b�]qb®`�g]qxµ`�x�ÑÁ�
]_g^x�x�bqwg]�``^q{��­w�]^b_{�¸^{�]_vqp^`fÂ�ßßÂ�
ÌÃÅÃ�ÌÃÅÍ�

ô� ¶_{pÂ� Ð���Â� çdµ{pÂ� À�³�Â� á_]]^{®qµÑÂ�
¸�´�Â�Ðd_f^ÑÂ�¸�¸�Â�¸qd_ww_x^Â�À�À�Â�×_{pÂ�
´�¸�Â� çdµÂ� ç�´�Â� ³��Â� ´�×�� _{x� ³qÂ� ç�´�Â�
ÃÄÌÔ��éqb�{��âv^pqb�{��gq`f�bqvv^`^q{_v�w_pw_�
f^`w�̂ {�fd��³µf�À^`f_{�]�p^q{Â��_`f�]{�õ]_{X�̧ _pw_�
p�{�`^`� _{x� f�bfq{^b� ^wgv^b_f^q{`�� ³^fdq`Â� ÌØÄ�
ÌØÌÂ�ÃÔÅ�ÃÎÌ�

ô� ¶�_]b�Â���­�Â�ÌÍÍ·��­�µ`�]`�pµ^x��fq�Ñ_`_vf�
x^`b]^w^{_f^q{�x^_p]_w`Â� ^{��Áw_{Â�ï�­�Â��x�Â�
�]_b���v�w�{f�p�qbd�w^`f]Á�qÓ�tqvb_{^b�]qb®`X�_g�
gv^b_f^q{`�Óq]�w_``^t��`µvgd^x���ègvq]_f^q{X�ö�q�
vqp^b_v�­``qb^_f^q{�qÓ�ç_{_x_��Àdq]f�bqµ]`��{qf�`Â�
ÌÃÂ�ßÍ�ÌÌÔ�

ô� ¶Óä{x�]Â� ��­�Â� �qbdµwÂ� Ð�¶�Â� Ðq�_®qtÂ�
õ�Â�Ð]ö{�]Â�­��_{x��qxfÂ���Â�ÃÄÄÃ��çqµgv�x��tq�
vµf^q{�qÓ�Ñ_b®�_]b�_{x�^`v_{x�_]b�v^®��w_Ó^b�b]µ`f�
^{� fd��³_f����qg]qf�]q�q^b�­p_]x_pd���`�çd�w�
qgd^qv^f�Â� b�{f]_v�­`^_X� �t^x�{b�� Ó]qw� f]_b�� �v��
w�{f�_{x�À]��x�¶Ñ�^`qfqg��x_f_��çq{f]^Ñµf^q{�fq�
¸^{�]_vqpÁ�_{x�¶�f]qvqpÁÂ�ÌÅÔÂ�ÌÎÅ�Ìß�

ô� ¶v_{®Â� ��Â� ÃÄÄÎ�� çq{`f]_^{f`� Ó]qw� �dq�
]^µwk³_{fd_{µw� q{� `�x^w�{f� ]�bÁbv^{p� _f� `µÑ�
xµbf^q{��q{�`�_{x�fd���tqvµf^q{�qÓ�fd��bq{f^{�{f`��
�qµ]{_v�qÓ�¶�f]qvqpÁÂ�Å·Â�ÍÃÌ�ÍÅÅ�
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ô� �µx{^b®Â���³��_{x�ö_qÂ�À�Â�ÃÄÄÅ��çqw�
gq`^f^q{�qÓ�fd��bq{f^{�{f_v�b]µ`f���]�_f^`��q{�ö�q�
bd�w^`f]ÁÂ�ÔÂ�Ì�·Å�

ô� Àd�vvÁÂ�ï�Â� ÌÍÍÔ�� õp{�qµ`� _{x�¸�f_wq]�
gd^b��qb®`�Ò{x�]�fd��¸^b]q`bqg�Â�çd_gw_{�_{x�
´_vvÂ�³q{xq{Â�ÅÅÎ�

ô� À^{p�]Â�À���­�Â�ïµ{p_{Â�¸�� _{x�³_Á{�Â�
ö�Â�ÌÍÍÎ����èfµ]��_{x�À]Â��_Â�̧ pÂ�î��_{x��^�bqw�
gq`^f^q{_v�g]qÓ^v��^{�tqvb_{^b�gv_p^qbv_`�X�bvµ�`�fq�
fd�� xÁ{_w^b`� qÓ� b_vb�_v®_v^{� w_pw_� bd_wÑ�]��
­w�]^b_{�¸^{�]_vqp^`fÂ�ØÄÂ�ßß·�ßÍØ�

ô� Àµ{Â�À�À��_{x�¸bïq{qµpdÂ���î�Â�ÌÍØÍ��
çd�w^b_v�_{x�^`qfqg^b�`Á`f�w_f^b`�qÓ�qb�_{^b�Ñ_�
`_vf`X�̂ wgv^b_f^q{`�Óq]�w_{fv��bqwgq`^f^q{�_{x�g]q�
b�``��õ{X�À_µ{x�]`Â�­�ï��_{x��q]]ÁÂ�¸�����éx`��Â�
¸_pw_f^`w�̂ {�fd��âb�_{��_`^{`��ö�qvqp^b_v�Àqb^�
�fÁ�qÓ�³q{xq{Â�Àg�b^_v�¶µÑv^b_f^q{Â�ÅÃÂ�ÔÌÔ�ÔÅÎ�

ô� �_f`µw^Â�×�Â��_®_`d^w_Â����_{x��_wµ]_Â�
×�Â� ÃÄÄÃ�� �d�� g�f]qvqpÁ� _{x� p�qbd�w^`f]Á� qÓ�
b_vb�_v®_v^{�� _{x�`^f�� q{� Àdqxq�Àd^w_� ^`v_{xÂ�
À���_g_{���qµ]{_v�qÓ�¶�f]qvqpÁÂ�ÅÔÂ�Ô�Ì·�

ô� �_Ávq]Â����_{x�¸_]f^{��Â�î�Â�ÃÄÄÔ���_b®�
_]b�Ñ_`^{�Ñ_`_vf�`Á`f�w_f^b`��é_]fd�_{x�¶v_{�f_]Á�
Àb^�{b��³�ff�]`Â�ÃÌÄÂ�ÅØÌ�ÅÍß�

ô� �^_{Â� ³�Â� ç_`f^vvqÂ� ¶���Â� ´^vfq{Â� ï�´�Â�
´_\®^{`Â� ����Â�´_{_{Â������ _{x�­_]q{� ��� ¶^�
�f]µ`�®_Â� ­���Â� ÃÄÌÌ�� ¸_÷q]� _{x� f]_b�� �v�w�{f�
_{x�À]��x�^`qfqg��`^p{_fµ]�`�qÓ�fd��{q]fd�]{�³_µ�
�_`^{�v_t_`X�õwgv^b_f^q{`�Óq]�fd��bqwgq`^f^q{�_{x�
xÁ{_w^b`�qÓ�fd��Ñ_b®�_]b�Ñ_`^{�w_{fv����qµ]{_v�qÓ�
ö�qgdÁ`^b_v���`�_]bdÂ�ÌÌ·Â�ÌÌ�ÃÄ�

ô� �^_{Â�³�Â�ç_`f]^vvqÂ�¶���Â�´_\®^{`Â�����Â�
´^vfq{Â�ï����Â�´_{_{Â���´��_{x�¶^�f]µ`�®_Â�­���Â�
ÃÄÄØ��¸_÷q]�_{x�f]_b���v�w�{f�_{x�À]��x�^`qfqg��
`^p{_fµ]�`�qÓ�v_t_`�Ó]qw�fd��b�{f]_v�³_µ��_`^{X�̂ w�
gv^b_f^q{`�Óq]�fd��{_fµ]��_{x�^{Óvµ�{b��qÓ�`µÑxµb�
f^q{�bqwgq{�{f`� ^{� fd��Ñ_b®�_]b�w_{fv����qµ]{_v�
qÓ�óqvb_{qvqpÁ� _{x�ö�qfd�]w_v���`�_]bdÂ� ÌßØÂ�
·Îß�·ßÄ�

ô� �`µbd^Á_w_Â�­�Â�ÌÍØÎ��ï^``qvµf^q{�®�{^f�
^b`�qÓ�gv_p^qbv_`��^{�fd��w�vf�qÓ�fd��`Á`f�w�x^qg�
`^x��_vÑ^f��_{q]fdq`^f��_{x�q]^p^{�qÓ�xµ`fÁ�gv_p^q�
bv_`��̂ {�_{x�`^f���çq{f]^Ñµf^q{�fq�̧ ^{�]_vqpdÁ�_{x�
¶�f]qvqpÁÂ�ØÍÂ�Ì�Ì·��

ô� ó_]�®_wgÂ���ç�Â�´�``�Â�­��_{x�¸_{x�t�
^vv�Â�ç���Â�ÃÄÌÄ���_b®�_]b�Ñ_`_vf`�Ó]qw�fd��³q{�
bqgµ��p]_Ñ�{��¶]qt^{b��qÓ���µêµ�{Â�­]p�{f^{_���
�qµ]{_v�qÓ�óqvb_{qvqpÁ�_{x�ö�qfd�]w_v���`�_]bdÂ�
ÌÍßÂ�ÔÌÔ�ÔÃØ�

ô� �_Á�]Â�À�Â�¸µ{®�]Â�ç��_{x�¸��p�]Â�Ð�Â�
ÃÄÄÔ���Ñk�_Â�á]k´Ó�_{x��éé�̂ {�fd��x�gv�f�x�w_{�
fv�X� ^wgv^b_f^q{`�Óq]� fd��x^ÓÓ�]�{f^_f^q{�d^`fq]Á�qÓ�
fd��b]µ`f�w_{fv��`Á`f�w��é_]fd�_{x�¶v_{�f_]Á�Àb^�
�{b��³�ff�]`Â�ÃÄÎÂ�ÃÅ�ÔÄÍ��

ô� �^{f�]Â� ��ï�Â� ÃÄÌÅ�� ¶]^{b^gv�`� qÓ� õp{��
qµ`�_{x�¸�f_wq]gd^b�¶�f]qvqpÁ��À�bq{x��x^f^q{Â�
¶�_]`q{���\�õ{f�]{_f^q{_v��x^f^q{Â�ßÅÎ��

ô� �qqxÂ�ï�­�Â��q]q{Â���³��_{x��]�µ^vÂ�¸�Â�
ÌÍßÍ��­�]��_gg]_^`_v�qÓ�fd��µ`��qÓ�f]_b���v�w�{f`�
fq� bv_``^ÓÁ� x^`b]^w^{_f�� Ñ�f\��{� w_pw_� `�]^�`�
�]µgf�x� ^{� x^ÓÓ�]�{f� f�bfq{^b� `�ff^{p`�� é_]fd� _{x�
¶v_{�f_]Á�Àb^�{b�Â�³�ff�]`Â�ÅÎÂ�ÔÃ·�ÔÔ·�
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ô� �_vv_{f^{�Â� ï�Â��_vv^{pÂ� ï�Â� çqvv^{`Â� ­��
_{x�³��®`Â�ö�Â�ÃÄÄÍ���d��bq{f�{f�_{x�`fq]_p��qÓ�
gdq`gdq]µ`�^{�Ó^{��p]_^{�x�bd_{{�v�Ñ�x�`�x^w�{f�
^{�bq{f]_`f^{p�vq\v_{x�_p]^bµvfµ]_v�b_fbdw�{f`� ^{�
fd��ÒÐ��ö�qx�]w_Â�ÌÎÌÂ�ÌÅÌ�ÌÅÍ�

ô� ��bd�fÂ���Â�ïµbÂ���Â�³qÁ�Â�­�Â��_ÑqÁ�xqÓÓÂ�
¸�Â�¸_fdÁ`Â���Â�¸_v�fÂ���Â�Ðvqf�Â�À�Â��qµf�^vv�]Â�
ç�Â��µx_�Â����_{x��]_t�vv�ff^Â����ÃÄÌ·��ï�f�bf^q{�
qÓ�`�_`q{_v�bÁbv�`�qÓ��]q`^q{�g]qb�``�`�^{�_�Ñv_b®�
w_]v� pµvvÁ� Ó]qw�_� f^w�� `�]^�`� qÓ� d^pd�]�`qvµf^q{�
x^p^f_v� �v�t_f^q{�wqx�v`� �ïé¸`��� é_]fd� Àµ]Ó_b��
ïÁ{_w^b`Â�ÅÂ�ßØÌ�ßÍØ�

ô� �]q\{Â�¸�Â�ç_]f�]Â�ï�Â�³�d]`bdÂ�ö��_{x�
Àq÷®_Â���Â�ÌÍÍÎ��À�_`q{_v�f]�{x`�^{�Óµ]]q\�^]]^p_�
f^q{��]q`^q{�^{�`qµfd�]{�õx_dq��Àq^v���bd{qvqpÁÂ�
ØÂ�ÃÂ�ÌÌÍ�ÌÃ·�

ô� çqvv^{`Â�­��_{x��_vv^{pÂ�ï�Â�ÃÄÄß��Àqµ]b�`�
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qÓ�Ó^{��̀ �x^w�{f�]�bqt�]�x�Ó]qw�fd��bd_{{�v�Ñ�x�qÓ�
vq\v_{x�p]qµ{x\_f�]�Ó�x�b_fbdw�{f`� ^{� fd��ÒÐ��
ö�qwq]gdqvqpÁÂ�ØØÂ�ÌÃÄ�ÌÔØ�

ô� çqvv^{`Â�­�Â��_vv^{pÂ�ï�Â���ÑÑÂ� ³�� _{x�
Ð^{pÂ� ¶�Â� ÃÄÌÄ�� ­ggq]f^q{^{p� b_fbdw�{f� `b_v��
`�x^w�{f� `qµ]b�`� µ`^{p� _� wqx^Ó^�x� bqwgq`^f��
Ó^{p�]g]^{f^{p� f�bd{^êµ�� ^{bq]gq]_f^{p� g]qg�]fÁ�
\�^pdf^{p`� _{x� g]^q]� ^{Óq]w_f^q{�� ö�qx�]w_Â�
ÌÎÎÂ�ÃÅÍ�Ã·Ì�

ô� îqèÂ����_{x�¶_g_{^bqv_qµÂ�­�Â�ÃÄÄØ��­g�
gv^b_f^q{�qÓ�fd��`g_f^_v�x^`f]^Ñµf^q{�qÓ�{^f]qp�{�`f_�
Ñv��^`qfqg�`�Óq]�`�x^w�{f�f]_b^{p�_f�fd��\_f�]`d�x�
`b_v���´Áx]qvqpÁÂ�ÔÎØÂ�Å·�ÎÎ�

ô� ´_fÓ^�vxÂ� ��ö�� _{x� ¸_d�]Â� ��­�Â� ÃÄÄÍ��
î^{p�]g]^{f^{p� µgv_{x� `�x^w�{f� `qµ]b�`X� g_]f^bv��
`^���`g�b^Ó^b� w_p{�f^b� v^{®_p�`� Ñ�f\��{� `q^v`Â�
v_®�� `�x^w�{f`� _{x� `µ`g�{x�x� `�x^w�{f`�� é_]fd�
Àµ]Ó_b��¶]qb�``�`�_{x�³_{xÓq]w`Â�ÔÅÂ�ÌÔÎÍ�ÌÔßÔ�

ô� Ð^]®ÑÁÂ�¸��_{x�çqèÂ���Â�ÌÍÍÎ��­�bv^w_f^b�
^{x�è�Óq]�`q^v��]q`^q{�gqf�{f^_v��çÀé¶��^{bvµx^{p�
`�_`q{_v� _{x� t�p�f_f^q{� Ó_bfq]`�� ç_f�{_Â� ÃÎÂÌÂ�
ÔÔÔ�ÔÎÃ�

ô� Ð{_g�{Â�­�Â�¶q�`�{�Â����_{x�ï���_�f`Â�À�Â�
ÃÄÄß��À�_`q{_v�t_]^_f^q{`�̂ {�̀ q^v��]q`^q{�]�`^`f_{b��
xµ]^{p�bq{b�{f]_f�x�Óvq\�Óq]�_�vq�``�x�]^t�x�`q^v�
µ{x�]� f\q� bq{f]_`f^{p� f^vv_p�� g]_bf^b�`�� Àq^v� _{x�
�^vv_p����`�_]bdÂ�ÍÅÂ�ÃÂ�ÅÃÎ�ÅÅÄ�

ô� ³_wÑ_Â���Â�Ð_]fd^®�Á_{Â�Ð�ö��_{x��dqwg�
`q{Â� ­�¸�Â� ÃÄÌÎ�� ­ggq]f^q{w�{f� qÓ� `µ`g�{x�x�
`�x^w�{f�`qµ]b�`�^{�_{�_p]^bµvfµ]_v�\_f�]`d�x�µ`^{p�
`�x^w�{f�Ó^{p�]g]^{f^{p��ö�qx�]w_Â�ÃÔÍÂ�ÃÎ�ÔÔ�

ô� ¸_{÷q]qÂ� ¸�Â� �q\{f]��Â� Ð�Â� Ð_®�wÑqÂ�
ó�Â� îq`f�]Â� õ�� _{x�çqvv^{`Â�­�³�Â� ÃÄÌ·��Ò`�� qÓ�
`�x^w�{f� `qµ]b�� Ó^{p�]g]^{f^{p� fq� _``�``� fd�� ]qv��
qÓ�`µÑ`µ]Ó_b���]q`^q{� ^{� fd��`µggvÁ�qÓ� Ó^{��`�x^�
w�{f�̂ {�_�x�p]_x�x�b_fbdw�{f�̂ {�fd��é_`f�]{�ç_g�Â�
Àqµfd�­Ó]^b_��é{t^]q{w�{f_v�¸_{_p�w�{fÂ�ÌÍÅÂ�

Ãß�ÅÌ�
ô� �q`]_f^Â� Ð�Â� öqt�]`Â� ö�Â� ­dw_x^Â� ´�Â�

Àd_]^Ó^Â�î�Â�­wqq��p_]Â�¸��­�Â�¸�]b®èÂ����_{x�
ó_{w_�]b®�Â�¸�Â�ÃÄÌÌ��­{��ègvq]_fq]Á�`fµxÁ�q{�
fd��µ`��qÓ��{�Áw��_bf^t^f^�`�_`�`�x^w�{f� f]_b�]`X�
Ñ^qbd�w^b_v�Ó^{p�]g]^{f`��À�x^w�{f���`�_]bdÂ�Ã·Â�
ÌÔ·�ÌÎÌ�

ô� �q`]_f^Â�Ð�Â�öqt�]`Â�ö�Â�À�ww�{`Â���Þ��
_{x��_]xÂ�é����ÃÄÌÅ��­�w^è^{p�wqx�v�fq�̂ {bq]gq�
]_f��µ{b�]f_^{fÁ� ^{�`�x^w�{f�Ó^{p�]g]^{f^{p��ö�q�
x�]w_Â�ÃÌßÂ�ÌßÔ�ÌØÄ�

ô� âvv^t^�]Â� ¶�Â� ´_w�v^{�Â� ��� _{x� �_x_®q�
t^fbdÂ�â�Â�ÃÄÌÄ��À�_`q{_v�t_]^_f^q{`�qÓ�gdÁ`^b_v�
_{x�bd�w^b_v��]q`^q{X�­�fd]���Á�_]�`µ]t�Á�qÓ�fd��
�dq{�� �^t�]� �î]_{b���� ö�qbd^w^b_� �f� çq`wq�
bd^w^b_�­bf_Â�ßÅÂÔÂ�ÍÄß�ÍÃß�

ô� ¶q]fqÂ� ¶�Â� �_vv^{pÂ� ï�é�� _{x� ç_vv�p_]^Â�
ö�Â�ÃÄÄÍ��õ{t�`f^p_f^{p�fd���ÓÓ�bf`�qÓ�_ÓÓq]�`f_f^q{�
q{�`q^v��]q`^q{�_{x�`�x^w�{f�wqÑ^v^`_f^q{�^{�f\q�
`w_vv� b_fbdw�{f`� ^{�Àqµfd�]{� õf_vÁ��ç_f�{_Â�ßÍÂ�
ÌØÌ�ÌØØ�

ô� ¶µvv�ÁÂ� À�Â� îq`f�]Â� õ�� _{x� ­{fµ{�`Â� ¶�Â�
ÃÄÌÅ���d��µ{b�]f_^{f^�`�_``qb^_f�x�\^fd�`�x^w�{f�
Ó^{p�]g]^{f^{p� `µ`g�{x�x� _{x� ]�b�{fvÁ� x�gq`^f�x�
Óvµt^_v�`�x^w�{f�^{�fd����{��]^t�]�Ñ_`^{��ö�qwq]�
gdqvqpÁÂ�ÃÃØÂÌÂ�ÔÄÔ�ÔÌÍ�

ô� ¶µµ`f^{�{Â� ¸�Â� �_ff_]^Â� À�Â� Ðq`®^_dqÂ�
��� _{x�³^{÷_w_Â� ��Â� ÃÄÄß�� õ{Óvµ�{b�� qÓ� `�_`q{_v�
_{x�_{{µ_v�dÁx]qvqp^b_v�t_]^_f^q{`�q{��]q`^q{�_{x�
gdq`gdq]µ`�f]_{`gq]f�Ó]qw�_]_Ñv��_]�_`�^{�î^{v_{x��
Àq^v�_{x��^vv_p����`�_]bdÂ�ÍÔÂ�ÌÂ�ÅÅ�ÎÎ�

ô� �µfd�]Óq]xÂ� ¶�¸�Â� ¸bö^vvÂ� ����Â� ­]q�
b�{_Â� ��¸�� _{x� î^pµ�^]�xqÂ� ç���Â� ÃÄÄØ�� �qf_v�
{^f]qp�{�� õ{X� ¸���� ç_]f�]� _{x� é�ö�� ö]�pq]^bd�
�éx^fq]`�Â�Àq^v�À_wgv^{p�_{x�¸�fdqx`�qÓ�­{_vÁ�
`^`��ç�ç�¶]�``Â��_Ávq]�_{x�î]_{b^`�ö]qµgÂ��qb_�
�_fq{�
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ô� Àbdqv�Â�ö�Â�ñµ^{fq{Â������_{x�Àf]_µ``Â�¶�Â�
ÃÄÄØ��Àq^v��]q`^q{�Ó]qw�`µp_]�Ñ��f�^{�ç�{f]_v�éµ�
]qg��̂ {�]�`gq{`��fq�bv^w_f��bd_{p��̂ {xµb�x�̀ �_`q{_v�
g]�b^g^f_f^q{�t_]^_f^q{`��ç_f�{_Â�ßÃÂ�ÌÂ�ÍÌ�ÌÄÎ�

ô� À®÷�w`f_xÂ���â��_{x��_vxqb®Â���­�Â�ÃÄÄØ��
�qf_v�_{x�q]p_{^b�b_]Ñq{��õ{X�ç_]f�]Â�¸���Â�ö]��
pq]^bdÂ� é�ö�� �éx`��Â� Àq^v� À_wgv^{p� _{x� ¸�fd�
qx`�qÓ�­{_vÁ`^`��ç�ç�¶]�``Â��_Ávq]�_{x�î]_{b^`�
ö]qµgÂ��qb_��_fq{Â�ÃÃÎ�ÃÔß�

ô� �^�bd�]Â���Â�¸^{�vv_Â���¶�ö�Â�ét]_]xÂ�â�Â�
ç_{�]Â�³�Â�¸�]f�{Â�ö�´�Â�ç_gq_{�Â�ó�Â�ï^xq{�Â�
é����_{x�À_{fq`Â�ï���Â�ÃÄÌ·��î^{p�]g]^{f^{p�`�x^�
w�{f� `qµ]b�`� ^{� _� v_]p�� _p]^bµvfµ]_v� b_fbdw�{f�
µ{x�]� {q�f^vv_p�� ^{� Àqµfd�]{� �]_�^v� �çq{b�^çãq�
�^t�]���³_{x�ï�p]_x_f^q{�_{x�ï�t�vqgw�{fÂ�ÃÍÂ�
ÅÂ�ÍÔÍ�ÍÎÌ�

ô� �_vvÑ]^{®Â�¶�Â�¸_]f^{Â�ç��_{x��^v`q{Â�ç�Â�
ÃÄÄÔ��ñµ_{f^ÓÁ^{p�fd��bq{f]^Ñµf^q{`�qÓ�`�x^w�{fÂ�
`�x^w�{f�¶�_{x�Ó�]f^v^`�]�¶�Ó]qw�Óq]�`f�xÂ�bµvf^t_f�
�x�_{x�g_`fµ]��_]�_`�_f�fd��v_{xµ`��_{x�b_fbdw�{f�
`b_v��µ`^{p�Ó_vvqµf� ]_x^q{µbv^x�`�_{x�p�qbd�w^`�
f]Á��Àq^v�_{x��^vv_p����`�_]bdÂ�·ÍÂ�ÎÔ�·Ø�

ô� �_vvÑ]^{®Â� ¶���� _{x� ç]q®�Â� ��Â� ÃÄÄÃ�� ­�
bqwÑ^{�x� ]_^{Ó_vv� `^wµv_fq]� _{x� f]_b�]� _gg]q_bd�
fq�_``�``� fd�� ]qv��qÓ���`f�¸_{_p�w�{f�¶]_bf^b�`�
^{�w^{^w^`^{p�`�x^w�{f�]�x^`f]^Ñµf^q{�_{x�vq``�^{�
Óq]�`f`�_Óf�]�d_]t�`f^{p��îq]�`f�ébqvqpÁ�_{x�¸_{�
_p�w�{fÂ�ÌßÄÂ�ÃÌß�ÃÔÃ

ô� �_vv^{pÂ� ï�é�Â� â\�{`Â� ¶���Â� �_f�]Ó_vvÂ�
��ï�Â�³��®`Â�ö���³��_{x��_``Â�¶�ï�Â�ÃÄÄÄ���d��
g_]f^bv�� `^��� bd_]_bf�]^`f^b`� qÓ� Óvµt^_v� `µ`g�{x�x�
`�x^w�{f�^{�fd��´µwÑ�]�_{x��\��x�b_fbdw�{f`Â�
ÒÐ���d��Àb^�{b��qÓ�fd���qf_v�é{t^]q{w�{fÂ�ÃÎÌÂ�
ÃÄÎ�ÃÃÃ�

ô� �_{pÂ���Â�ád�{pÂ�î�Â��öw®�{`Â�¸���¸��
_{x�ï_]ÑqµèÂ�î�Â�ÃÄÌÔ��Àq^v��]qx^Ñ^v^fÁ�Óq]�\_f�]�
�]q`^q{X�­�g�]`g�bf^t��_{x�çd^{�`���èg�]^�{b�`��
ö�qwq]gdqvqpÁÂ�ÌØßÂ�Ì�ÌÄ�

ô� �^v®^{`q{Â� À�Â� �_vvÑ]^{®Â� ¶�Â� ´_{bqb®Â�
ö�Â� �v_®�Â� ��Â� Àd_®�`ÑÁÂ� ��� _{x� ïq�]]Â� À�Â�
ÃÄÄÍ��î_vvqµf�]_x^q{µbv^x��f]_b�]`�̂ x�{f^ÓÁ�_�̀ \^fbd�
^{� `�x^w�{f� `qµ]b�`� _{x� f]_{`gq]f�v^w^f�x� `�x^�
w�{f�Á^�vx�Óqvvq\^{p�\^vxÓ^]��^{�_��µb_vÁgf�Óq]�`f��
ö�qwq]gdqvqpÁÂ�ÌÌÄÂ�ÌÅÄ�ÌÎÌ�
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î^p�Ì �]qbdq`g^]_�_t{^w�v�bd^ Ô·ÅÎ�Å AT1 À_]t_® Cenomanian
î^p�Ã çqè^f�`��µÑ_^]�{`^` ÔÔÌß�ßÅ AT1 À_]t_® Cenomanian
î^p�Ô ¸_{p_`df^_�t^�{{qf^ ÔÔÍÄ�Ø AT14 À_]t_® Cenomanian
î^p�Å ¸q{bd_]wq{f^_�_g�{{^{^b_ ÔÃÎÔ�· AT14 À_]t_® Turonian
î^p�Î ¶`�µxqbÁbv_ww^{_�]µpq`_ ÔÔÅÎ�Î AT14 À_]t_® Cenomanian
î^p�· �qv^t^{qg`^`�b_g^f_f_ ÔÔÅÅ AT14 À_]t_® Cenomanian
î^p�ß çµ{�qv^{_�g_tq{^_ ÔÔßÌ�· AT14 À_]t_® Cenomanian
î^p�Ø À_Ñ_µx^_�w^{qµf_ ÔÔÌÍ�Ãß AT1 À_]t_® Cenomanian
î^p�Í ï^bÁbv^{_�`bdvµwÑ�]p�]^ ÔÔÅÔ AT14 À_]t_® Cenomanian
î^p�ÌÄ ï^bÁbv^{_�ê_f_]�{`^` ÔÃÎÌ�· AT14 À_]t_® Turonian
î^p�ÌÌ ï^bÁbv^{_�`_wgq^ ÔÔØÌ AT14 À_]t_® Cenomanian
î^p�ÌÃ ¶`�µxqv^fµq{�vv_�]�^bd�v^ ÔÔÅÎ�Î AT14 À_]t_® Cenomanian

¶v_f��Ô

�q��î^p� �_w��qÓ�Óq``^v ï�gfd��w� ��vv�{q� îq]w_f^q{ Àf_p�
î^p�Ì ç_]^{qbq{µ`�^]_ê^�{`^` ÔÔØ· AT14 À_]t_® Cenomanian
î^p�Ã ´�f�]qbq`®^{_v^{_�]µ`®�^ ÔÔÎ· AT14 À_]t_® Cenomanian
î^p�Ô ��q^]_ê^_�^{`qv^f_ ÔÔØ· AT14 À_]t_® Cenomanian
î^p�Å â]Ñ^fqv^{_�bq{b_t� ÔÍßÅ�ÎÍ AT1 À_]t_® Cenomanian
î^p�Î ¸_]``q{�vv_�qèÁbq{_ ÔÃÍ·�Ì AT14 À_]t_® Turonian
î^p�· çd]Á`_v^x^{_�p]_x_f� ÔÔßß�ØÎ AT14 À_]t_® Cenomanian
î^p�ß �ó^x_v^{_�]_xq^b^b_� ÔÅÃÎ�ÅÎ AT14 À_]t_® Cenomanian
î^p�Ø î^`bd�]^{_�b_]^{_f_ Ô···�ßÅ AT1 À_]t_® Cenomanian
î^p�Í Àg^]qvqbµv^{_�b�{qw_{_ ÔØ·Í�ÅÔ AT1 À_]t_® Cenomanian
î^p�ÌÄ Àg^]qvqbµv^{_�b]�f_b�_ ÔÎßØ�ÔÎ AT1 À_]t_® Cenomanian
î^p�ÌÌ ¶_v_�q`^pwq^vqg`^`�_g�{{^{^b_ ÔÃÎÍ�Ì AT14 À_]t_® Turonian
î^p�ÌÃ À^pwqw_``^v^{_�qff_xµ{�{`^` ÔÌÌÃ AT14 õv_w À_{fq{^_{�ç_wg_{^_{�
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¶v_f��Å

�q��î^p� �_w��qÓ�Óq``^v ï�gfd�w� ��vv�{q� îq]w_f^q{ Àf_p�
î^p�Ì �µwwqvqbµv^{_�d�^w^ ÔÔÔÅ�ÌÎ AT14 À_]t_® Cenomanian
î^p�Ã �µwwqvqbµv^{_�]�pµv_]^` ÔÔÍÌ�·Å AT14 À_]t_® Cenomanian
î^p�Ô ç^`_vt�qv^{_�Ó_vv_è ÔÔÍÎ�Î AT14 À_]t_® Cenomanian
î^p�Å ¸µvf^`g^]^{_�^]_{�{`^` ÔÔÅÄ�ÃÎ AT14 À_]t_® Cenomanian
î^p�Î ât_vt�qv^{_�qtµw ÔÅÄÅ�ÌÎ AT14 À_]t_® Cenomanian
î^p�· ¶]_�_vt�qv^{_�b]�f_b�_ ÔÔÎÎ�ß AT14 À_]t_® Cenomanian
î^p�ß À^wgv_vt�qv^{_�`^wgv�è ÔÅÌÔ AT14 À_]t_® Cenomanian
î^p�Ø ¶�{�]qgv^`�g_]tµ` Ô··Î�ÃÃ AT1 À_]t_® Cenomanian
î^p�Í ¸�_{x]qg`^{_�t^x_v^ ÔÔßÌ�ßÎ AT14 À_]t_® Cenomanian
î^p�ÌÄ çÁbv�xqw^_�^]_{^b_ ÔÔÎ· AT14 À_]t_® Cenomanian
î^p�ÌÌ éxqw^_�]�^bd�v^ ÔÔßß�ØÎ AT14 À_]t_® Cenomanian
î^p�ÌÃ ¶]_�f_Ñ�]^{_�Ñ^{p^`f_{^ ÔÔÍÄ�·Å AT14 À_]t_® Cenomanian

¶v_f��Î

�q��î^p� �_w��qÓ�Óq``^v ï�gfd�w� ��vv�{q� îq]w_f^q{ Àf_p�
î^p�Ì ¶`�µxq]d^g^x^q{^{_�b_`�]f_{_ ÔÔØÎ�Ì AT14 À_]t_® Cenomanian
î^p�Ã ¶`�µxq]d_gÁx^q{^{_�xµÑ^_ ÔÔÅÎ�ÌØ AT1 À_]t_® Cenomanian
î^p�Ô ´�f�]qd�v^è�wq]�w_{^ ÔÌÎÃ�Î AT14 õv_w À_{fq{^_{�ç_wg_{^_{�
î^p�Å ´�f�]qd�v^è�]�µ``^ ÔÌÔß AT14 õv_w À_{fq{^_{�ç_wg_{^_{�
î^p�Î ¸_b]qpvqÑ^p�]^{�vvq^x�`�Ñqvv^^ ÔÄÔÄ AT14 öµ]g^ Campanian

î^p�·
�¸_b]qpvqÑ^p�]^{�vvq^x�`

subcarinatus
ÃØß· AT1 öµ]g^ Campanian

î^p�ß ¸_b]qpvqÑ^p�]^{�vvq^x�`�µvf]_w^b]µ` ÅÄÅÔ�Ìß AT1 Ð_�dxµw^ Albian
î^p�Ø ¸_b]qpvqÑ^p�]^{�vvq^x�`�Ñ�{fq{�{`^` ÅÄÔÎ�ÎÎ AT1 Ð_�dxµw^ Albian
î^p�Í �d^f�^{�vv_�Ñ_vf^b_ ÔÌÔÍ AT14 õv_w À_{fq{^_{�ç_wg_{^_{�
î^p�ÌÄ î_tµ`�vv_�\_`d^f�{`^` ÔÔÔÍ�ØÎ AT14 À_]t_® Cenomanian
î^p�ÌÌ �^f^b^{�vv_�Ñ]�pp^�{`^` ÅÄÔØ�· AT1 Ð_�dxµw^ Albian
î^p�ÌÃ �^b^{�vv_�]qÑ�]f^ ÅÄÅÌ�·Å AT1 Ð_�dxµw^ Albian

¶v_f��·

�q��î^p� �_w��qÓ�Óq``^v ï�gfd�w� ��vv�{q� îq]w_f^q{ Àf_p�
î^p�Ì �^b^{�vv_�g]^wµv_ ÅÄÅÔ�Ìß AT1 Ð_�dxµw^ Albian
î^p�Ã övqÑqf]µ{b_{_�_]b_ ÃØß· AT1 öµ]g^ Campanian
î^p�Ô övqÑqf]µ{b_{_�d^vv^ 2892 AT1 öµ]g^ Campanian
î^p�Å övqÑqf]µ{b_{^f_�`fµ_]f^Óq]w^` 2854 AT1 öµ]g^ Campanian
î^p�Î ¶_]_]qf_v^_�fµÑ�]bµv^Ó�]_ 2940 AT1 öµ]g^ Campanian
î^p�· ¶_]_]qf_v^_�Ñq^è_� ÔÌÌÃ AT14 õv_w À_{fq{^_{�ç_wg_{^_{�
î^p�ß �qfq]Ñ^{�vv_�w�`qp��{`^` ÔÃÅØ�Î AT14 À_]t_® Turonian
î^p�Ø �qfq]Ñ^{�vv_�b_wg_{^qv_ ÔÌÌÌ AT14 õv_w À_{fq{^_{�ç_wg_{^_{�
î^p�Í �qfq]Ñ^{�vv_�`g��{qt� ÔÌÔÄ�ÃÍ AT1 õv_w À_{fq{^_{�ç_wg_{^_{�



����

@���7$'���
��	���?�

¶v_f��Ì



��

����"�-����(�9:#����$�������-�����������;
�<�=	#�

¶v_f��Ã



����

@���7$'���
��	���?�

¶v_f��Ô



��

����"�-����(�9:#����$�������-�����������;
�<�=	#�

¶v_f��Å



�	�	

@���7$'���
��	���?�

¶v_f��Î



	�

����"�-����(�9:#����$�������-�����������;
�<�=	#�

���<+
� ô��@�50��LM2��9�
��.�	���� �!���¡��U5=���**&��

�@�53��#�1&2�,���
��#�7&2�,�����	;�#�B4
� ô�%:}�P	��� �W������
5'�I����@��%0V6����5C6�

���$���U;��8M2�@���	��,�Ç�5**9��2��9�.�2���������9�
�@�50���9�
��.�	��.$+2��¿0�$'�.�$',�����#��$��#�K

� ô����51���589������� ��������
5'�I����@��
5C6�
�#��$**�����B��������$���U;�#�K�
��**}�82�º}�)�57�	��

¶v_f��·

�L65�����58<���9�
��.�	���50�	�L2��:	��WT!��Ù
�#�&2�5&8
	��U�
4�B�H�LM2��I�
	

� ô����51���589�����5�<M���� �!���æ�����8~��
5�	�
�Y5��N�$���#|0��%�P
	��,��V0����Ç�5**9�
�'�2��**9
�%	�2�@�0�)���5�$**9�%�P
	����@;�%**<0��	����@�8**9��H

.� ���@�53��#�1&2�,��������9�
���6
� ô�
�'�2��**9����51��58**9��57�	��� �����
��Y;



	
	


@���7$'���
��	���?�

� ô����51���589��57�	��� �����æ��@�,�**������	�6
�#�6��,��**32;��5	�5����6����**���V0����Ç�5**9�
�'�2��**9
��**9�
���6�%	�2�@�0�)��
��-
	��8M2�@���	���@�8**<1
�

.��T��@�53���8&3����3��#�1&2�,������
� ô��@�5**0� ��**9�
��.�	� ��� �� ���# ���**:�P	

��9�
��.�	��@�	��**9�����&82� ���5�����**9�
��%
�K
.W T��������&6

� ô�.�2������.�2�	�
9��C��5�,��� TW���¡���0�J;5¦2
��!!T�#��$�����B������+	�.0,��	�����M9����@���	��,

�#�&2�5&8
	��U�
4�B�H�LM2��I�
	�LM2���	�L65�

ô� �q^èÂ� ç�Â� ÃÄÄß�� îq]_w^{^Ó�]q`� ]qf_v^xq`�
x�v� ç]�f_b^bq� `µg�]^q]� x�� v_� bµ�{b_� ¶^]�{_^b_��
Ò{gµÑv^`d�x�¶dï���d�`^`Â�Ò{^t�]`^f_f�­µfò{qw_�
x�Â��_]b�vq{_Â�ÌÔÍ�

ô� �qµï_pd�]�î_x�vÂ� ¸�Ð�Â� ¶]^b�Â� ö�ï�Â�
´µÂ�Þ��_{x�³^Â���Â�ÃÄÌÎ��³_f��ç]�f_b�qµ`�fq��_]vÁ�
¶_v�qp�{�� Óq]_w^{^Ó�]_v� Ñ^q�q{�`� ^{� fd�� �^Ñ�f_{�
´^w_v_Á_`Â�_{x�_�g_{���fdÁ_{�Óq]_w^{^Ó�]_v�bq]�
]�v_f^q{�`bd�w���Àf]_f^p]_gdÁÂ�ÌÃÂ�ÌÂ�·ß�ÍÌ�

ô� çd^qbbd^{^Â� ¸�Â� ¶_wg_vq{^Â� ¸�³�� _{x�
¶^bd���^Â� ��¸�Â� ÃÄÌÃ�� ¸^b]qÓ_b^�`� _{x� ¸^b]q�
Óq``^v`� qÓ� fd�� ¸�`q�q^b� ç_]Ñq{_f�� Àµbb�``^q{`�
qÓ�³_f^µw�_{x�­Ñ]µ��^��ç�{f]_v� õf_vÁ���¸�wq]^��
g�]�À�]t^]��_vv_�ï�`b]^�^q{��x�vv_�ç_]f_�ö�qvqp^b_�
ï�õf_v^_Â�ÌßÂ�Ã·Í�

ô� öd_{�wÂ� ´�� _{x� Ðµ``Â� ��Â� ÃÄÌÔ�� Àf]_f^�
p]_gd^b�bq{f]qv�qÓ�fd��­gf^_{�é_]vÁ��µ]q{^_{�`��
êµ�{b�`�qÓ� fd��³�t_{f�¶v_fÓq]wÂ�çq_`f_v��_{p�Â�
{q]fd\�`f�ÀÁ]^_��ö�q­]_Ñ^_Â��qµ]{_v�qÓ�fd��¸^x�
xv��é_`f�¶�f]qv�µw�ö�q`b^�{b�`Â�ÌØÂ�ÅÂ�ØÎ�ÌÔÃ�

ô� öd_{�wÂ� ´�Â� ¸qµfÁÂ� ¸�� _{x� Ðµ``Â� ��Â�

ÃÄÌÃ���^q`f]_f^p]_gdÁ�_{x�b_]Ñq{�^`qfqg��`f]_f^p�

]_gdÁ�qÓ�fd��µgg�]wq`f�­gf^_{�fq�Ògg�]�ç�{qw_�

{^_{�`f]_f_�qÓ�fd��Àqµfd�¶_vwÁ]^x�`Â�ÀÁ]^_��ö�q�

­]_Ñ^_Â�ÌßÂ�ÌÎÎ�ÌØÅ�
ô� ´qff^{p�]Â�³�Â�ÃÄÌÅ��¶_v�qp�{��³_]p�]��q�

f_v^^x�îq]_w^{^Ó�]_�Ó]qw�fd����`f�]{�_{x�ç�{f]_v�
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��qf�fdÁ`��g��ÌÍ·���ï���_``^��éx����À\^f��]v_{xX�
Àg]^{p�]�

ô� ³q�Ñv^bdÂ�­����_{x��_gg_{Â�´�Â�ÌÍØØ��îq�
]_w^{^Ó�]_v�ö�{�]_�_{x�fd�^]�çv_``^Ó^b_f^q{��Ãó_{�
�q`f]_{x���^{dqvx����\�×q]®Â�ØÅß�

ô� âw^xt_]Â� ¸�Â�¸�d]_Ñ^Â� ´�Â� À_÷÷_x^Â� î�Â�
�_d]_w^�_x�d�À_÷÷_x^Â� ´�Â� �_d^wgqµ]��q{_ÑÂ�
´�� _{x�­`d]_Ó�_x�dÂ�­�Â�ÃÄÌÅ����t^`^q{�qÓ� fd��
Óq]_w^{^Ó�]_v�Ñ^q�q{_f^q{�`bd�w��^{�Ògg�]�ç]�f_�
b�qµ`�b_]Ñq{_f�`�qÓ�fd��ï��Óµv�éwÑ_Áw�{fÂ�á_�
p]q`Â�õ]_{X�õ{f�p]_f�x�g_v_�q{fqvqp^b_vÂ�`�x^w�{�
fqvqp^b_v�_{x�p�qbd�w^b_v�^{t�`f^p_f^q{����tµ��x��
¸^b]qg_v�q{fqvqp^�Â�ÎßÂ�ÔÂ�Íß�ÌÌ·�

ô� ¶^µ�Â�­��_{x�¸�^`f�]Â�ç�Â�ÃÄÌÔ��ç�{qw_�

{^_{� ]qf_v^^x`� �îq]_w^{^Ó�]^x_�� Ó]qw� âw_{� _{x�
¸q]qbbq�� À\^``� �qµ]{_v� qÓ� ¶_v_�q{fqvqpÁÂ� ÌÔÃÂ�
ÃÂ�ØÌ�Íß�

ô� ¶]�wqv^� À^vt_Â� õ�� _{x� ó�]p_Â� ï�Â� ÃÄÄÅ��
¶]_bf^b_v� ¸_{µ_v� qÓ� ç]�f_b�qµ`� ¶v_{®fq{^b� îq�
]_w^{^Ó�]_��õ{f�]{_f^q{_v�Sbdqqv�q{�¶v_{®fq{^b�îo�
]_w^{^Ó�]_Â�Ô�Ä��

ô� Àg��]`Â���ö�Â�ÌÍß·����t^�\�qÓ� fd��p�qv�
qpÁ�qÓ�fd���_{p�`f_{�]�`�]tq^]`�­Ñ���Áwqµ]�_{x�
¸_{`qµ]^�Ó^�vx`����gq]f��q��¶�ÔÄÃÌÂ���õ�â�ç

ô� �Á{xÂ���ö�Â�ÌÍ·Î���^qÓ_b^�`�qÓ�fd��õ]_{^�
_{�q^v�bq{`q]f^µw�_p]��w�{f�_]�_�� õââç�]�gq]fÂ�
1082.
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1. tidal flat

2. lagoon

3. sand shoals

4. open marine
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ô� ­x_w`Â� ��ï�� _{x� �qµ]p�q^`Â� î�Â� ÌÍ·ß��
­`w_]^� Ñ^q`f]_f^p]_gdÁ�� õ]_{^_{� â^v� âg�]_f^{p��
çqwg_{ÁÂ�ö�qvqp^b_v�_{x�éègvq]_f^q{�ï^t^`^q{��
��gq]f�{q��ÌÄßÅÂ�Ì�ÔßÂ�µ{gµÑv^`d�x�

ô� ­v_Â�̧ �­�Â�ÌÍØÃ��çd]q{qvqpÁ�qÓ�f]_g�Óq]w_�
f^q{�_{x�w^p]_f^q{�dÁx]qb_]Ñq{`�^{�fd��á_p]q`�`�b�
fq]�qÓ�À��õ]_{��­­¶öÂ��µvv�f^{Â�··Â�ÌÎÔÎ�ÌÎÅÌ�

ô� ­v_t^Â�̧ Â�ÃÄÄÅ����p^q{_v�Àf]_f^p]_gdÁ�qÓ�fd��
á_p]q`� Óqvx�fd]µ`f�Ñ�vf�qÓ� õ]_{�_{x� ^f`�g]qÓq]�v_{x�
�tqvµf^q{��­w�]^b_{��qµ]{_v�qÓ�Àb^�{b�Â�ÔÄÅÂ�Ì�ÃÄ��

ô� ­]w�{f]qµfÂ���¸�Â�î�_wÂ�³���Â��qxp�]`Â�
Ð�Â��qqfÂ�À�Â�³Áv�Â���ï�Â�´�]]^b®Â�ï�ç�Â�À{�x�
x�{Â������_{x��\_{®\qÂ���Â�ÌÍÍÍ��´^pd�]�`qvµ�
f^q{�`�êµ�{b��Ñ^q`f]_f^p]_gdÁ�qÓ�_� vq\`f_{x�g]q�
p]_x^{p�x�vf_^b�\�xp�X�â`q�î^�vx��³_f��¸^qb�{��Â�
�^p�]^_Â�õ{X��q{�`Â�������_{x�À^wwq{`Â�¸��ï��
��x`��Â��^q`f]_f^p]_gdÁ�^{�¶]qxµbf^q{�_{x�ï�t�v�
qgw�{f�ö�qvqpÁ���d��ö�qvqp^b_v�Àqb^�fÁ�¶µÑv^`d�
^{p�´qµ`�Â�³q{xq{Â�ÒÐ�

ô� ­]w`f]q{pÂ�́ �­��_{x��]_`^�]Â�̧ �ï�Â�ÃÄÄÎ��
¸^b]qÓq``^v`��`�bq{x��x^f^q{����v_b®\�vv�¶µÑv^`d�
^{pÂ�¸_vx�{�ÒÀ­Â�ÃÍ·�

ô� �_d]qµx^Â�­��_{x�ÐqÁ^Â�´�Â�ÃÄÄÅ����bfq�
{q�`�x^w�{f_]Á�Ó]_w�\q]®�qÓ�fd��ö_bd`_]_{�îq]�
w_f^q{�^{�fd��á_p]q`�Óq]�v_{x�Ñ_`^{��¸_]^{��_{x�
¶�f]qv�µw�ö�qvqpÁÂ�ÃÌÂ�ÌÃÍÎ��ÌÔÌÄ�

ô� ��_t^{pfq{�¶�{{�ÁÂ� À���� _{x� �_b�ÁÂ� ­�Â�
ÃÄÄÅ�� ébqvqpÁ� qÓ� �èf_{f� {µwwµv^f^x`� _{x� qfd�
�]� v_]p�]� Ñ�{fd^b� Óq]_w^{^Ó�]_�� ­ggv^b_f^q{`� ^{�
¶_v�q�{t^]q{w�{f_v� _{_vÁ`^`�� é_]fd� Àb^�{b�� ���
t^�\Â�·ßÂ�Ô�ÅÂ�ÃÌÍ�Ã·Î�

ô� �qµx_pd�]�î_x�vÂ�¸�Ð�Â�ÃÄÄØ��étqvµf^q{�
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_{x�ö�qvqp^b_v`^p{^Ó^b_{b��qÓ�v_]p�]���{fd^b�îq�
]_w^{^Ó�]_Â� ï�t�vqgw�{f`^{� ¶_v_�q{fqvqpÁ� _{x�
Àf]_f^p]_gdÁÂ�ÃÌÂ�év`�t^�]Â�­w`f�]x_wÂ�ÎÅÅ�

ô� ç_fµ{�_{µÂ�â��ÃÄÄÃ�Â�À�êµ�{b��̀ f]_f^p]_gdÁ�
qÓ� bv_`f^b� `Á`f�w`X� bq{b�gf`Â�w�]^f`Â� _{x� g^fÓ_vv`��
�qµ]{_v�qÓ�­Ó]^b_{�é_]fd�Àb^�{b�`�Â�ÔÎÂ�ÌÂ�Ì�ÅÔ�

ô� ç_fµ{�_{µÂ�â�Â�ÃÄÄ·�_��¶]^{b^gv�`�qÓ�À��
êµ�{b��Àf]_f^p]_gdÁ��Ó^]`f��x^f^q{���év`�t^�]Â�­w�
`f�]x_w��ÔßÎ�

ô� ç_fµ{�_{µÂ� â�Â� ÃÄÄ·� Ñ�� À�êµ�{b�� Àf]_�
f^p]_gdÁ�qÓ�bv_`f^b�`Á`f�wX�bq{b�gf`Â�w�]^f`Â�_{x�
g^fÓ_vv`���qµ]{_v�qÓ�­Ó]^b_{�é_]fd�Àb^�{b�`Â�ÔÎÂ�ÌÂ�
Ì�ÅÔ�

ô� ïµ{d_wÂ�����Â�ÌÍ·Ã��çv_``^Ó^b_f^q{�qÓ�ç_]�
Ñq{_f���qb®`� _bbq]x^{p� f�èfµ]��� õ{X����é�´_w�
��x��Â�çv_``^Ó^b_f^q{�qÓ�ç_]Ñq{_f���qb®`��­�`Áw�
gq`^µw��­w�]^b_{�­``qb^_f^q{�qÓ�¶�f]qv�µw�ö��
qvqp^`f`��µvv�f^{Â�ÌÂ�ÌÄØ�ÌÃÌ�

ô� éw�]ÁÂ�ï��_{x�̧ Á�]`Â�Ð���Â�ÌÍÍ·��À�êµ�{b��
Àf]_f^p]_gdÁ��âèÓq]xÂ��v_b®\�vv�Àb^�{b�Â�ÃÍß�

ô� î_®d_]^Â�¸�Â�À�fµ�d{^_Â�­��_{x��_`]Â�¸�Â�
ÌÍÍÅ��Àd^]_��ö�qvqp^b_v�ç_wg^v_f^q{�w_gÂ�Àb_v�X�
ÌXÃÎÄÄÄÄ���õâç�

ô� îvµp�vÂ� é�Â� ÌÍØÃ��¸^b]qÓ_b^�`�­{_vÁ`^`� qÓ�
³^w�`fq{���Àg]^{p�]Â�´�^x�vÑ�]pÂ���\�×q]®Â�·ÔÔ�

ô� îvµp�vÂ�é�Â�ÃÄÄÅ��¸^b]qÓ_b^�`�qÓ�ç_]Ñq{_f��
�qb®`Â�­{_v_Á`^`Â� õ{f�]g]�f_f^q{�_{x�­ggv^b_f^q{��
Àg]^{p�]�ó�]v_pÂ� ��]v^{Â� ´�^x�vÑ�]pÂ� ��\×q]®Â�
Íß·�

ô� îvµp�vÂ�é�Â�ÃÄÌÄ��¸^b]qÓ_b^�`�qÓ�ç_]Ñq{_f��
�qb®`Â�­{_v_Á`^`Â�õ{f�]g]�f_f^q{�_{x�­ggv^b_f^q{��
Àg]^{p�]�ó�]v_pÂ���]v^{Â�´�^x�vÑ�]pÂ���\×q]®Â�
984.

ô� îqv®Â���³�Â�ÌÍßÅ��Àg�bf]_v�`µÑx^t^`^q{�qÓ�
v^w�`fq{��fÁg�`��õ{X���é��´_w���x��Â�çv_``^Ó^b_�
f^q{�qÓ�ç_]Ñq{_f���qb®`��­�`Áwgq`^µwX�­w�]^�
b_{�­``qb^_f^q{�qÓ�¶�f]qv�µw�ö�qvqp^`f`��µvv�f^{��

ÌÂ�·Ã�ØÅ�
ô� ö��vÂ� ��Â� ÃÄÄÄ�� ��bqp{^f^q{� qÓ� `f]_f^�

p]_gd^b�`�êµ�{b��^{�b_]Ñg{_f��gv_fÓq]w�_{x�`vqg��
x�gq`^f�`Â�éwg]^b_v�wqx�v�Ñ_`�x�q{�w^b]qÓ_b^�`�
_{_vÁ`^`� qÓ� ¶_v�qp�{�� x�gq`^f`� ^{� `qµfd�_`f�]{�
Àg_^{��¶_v_�qp�qp]_gdÁÂ�¶_v_�qbv^w_fqvqpÁÂ�¶_v�
_�bqvqpÁÂ�ÌÎÎÂ�ÃÌÌ�ÃÔØ�

ô� ´µ{fÂ�ï��_{x��µb®�]��¸�é�Â�ÌÍÍÃ��Àf]_{x�
�x�g_]_`�êµ�{b��_{x�fd��Óq]b�x�]�p]�``^t��\�xp��
`Á`f�w� f]_bfX�x�gq`^f^q{�xµ]^{p�Ñ_`�� �� v�t�v� Ó_vv��
À�x^w_{f_]Á�ö�qvqpÁÂ�ØÌÂ�Ì�Í�

ô� ´µ{fÂ�ï��_{x��µb®�]Â�¸�é�Â�ÌÍÍÎ��Àf]_{x�
�x�g_]_`�êµ�{b��_{x�fd��Óq]b�x�]�p]�``^t��\�xp��
`Á`f�w�f]_bfX�x�gq`^f^q{�xµ]^{p�Ñ_`����v�t�v�Ó_vv���
]�gvÁ��À�x^w�{f_]Á�ö�qvqpÁÂ�ÍÎÂ�ÌÅß�Ì·Ä��

ô� ¸µ]]_ÁÂ�À���Â�ÃÄÄ·��ébqvqpÁ�_{x�­ggv^�
b_f^q{�qÓ���{fd^b�îq]_w^{^Ó�]_��ç_wÑ]^_p��Ò{^�
t�]`^fÁ�¶]�``Â�ÅÃ·��

ô� �_^`dÂ� ��� _{x� Ð_wgÂ� ¶�����Â� ÌÍÍß�� îq�
]_w^{^Ó�]_v�x�gfd�g_v_�q�bqvqpÁ�qÓ�³_f��¶v^qb�{��
`d�vÓ�̀ �êµ�{b�`�_{x�̀ Á`f�w`�f]_bf`Â��_{p_{µ^��_�
`^{Â� ��\� á�_v_{x�� À�x^w�{f_]Á� ö�qvqpÁÂ� ÌÌÄÂ�
ÃÔß�ÃÎÎ�

ô� â®d]_t^Â����_{x�­w^{^Â�­�Â�ÌÍÍØ��­{��è�
_wgv��qÓ�w^è�x�b_]Ñq{_f��gÁ]qbv_`f^b�`�x^w�{f_�
f^q{��¸^qb�{�Â�ç�{f]_v��_`^{Â�õ]_{���À�x^w�{f_]Á�
ö�qvqpÁÂ�ÌÌØÂ�Ôß�Îß�

ô� ¶�ff^÷qd{Â�î���Â� ÌÍßÎ��À�x^w�{f_]Á��qb®`�
�Ô]x��x^f^q{���´_]g�]�_{x��q\Â���\�×q]®Â�·ÃØ�

ô� �_``�]Â�¸����_{x���Ñ�v`^b®Â���´�Â�ÃÄÄÔ��
¶]qt�{_{b��_{_vÁ`^`�qÓ�âv^pqb�{��_µfqbdfdq{qµ`�
_{x� _vvqbdfdq{qµ`� bq]_vv^{�� _vp_�X� _� êµ_{f^f_f^t��
_gg]q_bd� fq\_]x`� ]�bq{`f]µbf^{p� f]_{`gq]f�x� _`�
`�wÑv_p�`��¶_v_�qp�qp]_gdÁÂ�¶_v_�qbv^w_fqvqpÁÂ�
¶_v_�q�bqvqpÁÂ�ÃÄÌÂ�ÌÂ�ØÍ�ÌÌÌ�

ô� ��µf�]Â� ¸�Â� ¶^vv�]Â� ��é�Â� ´_]�d_µ`�]Â�
¸�Â�¸_{x^bÂ�â�Â���]{^{pÂ���Â��qp�vÂ�î�Â�Ð]qdÂ�
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­�Â� ­µÑ]ÁÂ� ¸�¶�Â� �^�v_{xf�Àbdµ`f�]Â� Ò�� _{x�
´_w�x_{^Â�­�Â� ÃÄÄÍ�� �d��âv^pq�¸^qb�{��ñqw�
îq]w_f^q{��õ]_{�X��t^x�{b��Óq]�_{��_]vÁ��µ]x^p_�
v^_{�]�`f]^bf^q{�qÓ���fdÁ_{�À�_\_Á�_{x�bvq`µ]��qÓ�
^f`�õ]_{^_{�p_f�\_Á`��õ{f�]{_f^q{_v��qµ]{_v�qÓ�é_]fd�
Àb^�{b�`Â�ÍØÂ�ÔÂ�·Ãß�·ÎÄ�

ô� �^bd_]x`q{Â���Ð�Â�ÌÍÃÅ���d��p�qvqpÁ�_{x�
q^v�w�_`µ]�`�qÓ� `qµfd\�`f�¶�]`^_�� �qµ]{_v�qÓ� fd��
õ{`f^fµf��qÓ�¶�f]qv�µwÂ�ÌÄÂ�ÅÔÂ�ÃÎ·�ÃÍ·�

ô� �qw�]qÂ���Â�ç_µ`Â�é��_{x��q``�vÂ���Â�ÃÄÄÃ��
­�wqx�v� Óq]� fd��¶_v�q�{t^]q{w�{f_v�x^`f]^Ñµf^q{�
qÓ�v_]p�]�Óq]_w^{^Ó�]_�Ñ_`�x�q{�³_f��¸^xxv��éq�
b�{��x�gq`^f`�q{�fd��w_]p^{��qÓ�fd��`qµfd�¶Á]�{��
_{�Ñ_`^{��Àé�Àg_^{���¶_v_�qp�qp]_gdÁÂ�¶_v_�qbv^�
w_fqvqpÁ��¶_v_�q�bqvqpÁÂ�ÌßÍÂ�ÅÔ�Î·�

ô� À_Á]_Ó^_{Â� ­�� _{x� ´_w�x_{^Â� ­�Â� ÌÍÍØ��
¸^b]qÓ_b^�`�_{x�x�gq`^f^q{_v��{t^]q{w�{f�qÓ� fd��
Ògg�]� ­`w_]^� îq]w_f^q{� ��µ]x^p_v^_{�� �q]fd�
ç�{f]_v�á_p]q`��_`^{Â� õ]_{����µ�`� �_d]Ñµbd� Ó	]�
ö�qvqp]��_{x�¶_väq{fqp^�Â�ÃÌÄÂ�ÌÃÍ�ÌÅÌ�

ô� À�Á]_Ó^_{Â� ­�� _{x� ¸q÷^®d_v^Ó�dÂ� ­���Â�
ÃÄÄÎ���^q`f]_f^p]_gdÁ�qÓ�fd��³_f��¶_v�qp�{��é_]vÁ�
��qp�{��`µbb�``^q{Â��q]fd�b�{f]_v�Ñq]x�]�qÓ� fd��
¶�]`^_{�öµvÓ��ç_]Ñq{_f�`�_{x�ét_gq]^f�`Â�ÃÄÂ�ÌÂ�
ØÃ�ÍÄ�

ô� À_Á]_Ó^_{Â�­�Â�ó_�^]^�¸qpd_xx_wÂ�´��_{x�
�q]_Ñ^Â�´�Â�ÌÍÍ·���^q`f]_f^p]_gdÁ�qÓ�fd��­`w_]^�
îq]w_f^q{Â��µ]µ÷�{�_]�_Â�õ]_{���qµ]{_v�qÓ�Àb^�{b�

�`�õ`v_w^b���gµÑv^b�qÓ�õ]_{Â�ßÂ�ÌÂ�ÔÌ�ÅØ��
ô� �dqw_`Â�­�����ÌÍÅÍ����{^_f^t��^`qg_bdÁf��

w_g�qÓ�fd��Ògg�]�­`w_]^�v^w�`fq{�Â��d��âv^pq�
b�{��_{x�vq\�]�¸^qb�{��^{�À�����õ]_{��õ]_{^_{Â�
â^v��âg�]_f^{p�çqwg_{^�`����gq]fÂ��q��ßÔÌ�

ô� �µb®�]Â�¸�é�Â�ÌÍØÌ��À�x^w�{f_]Á�¶�f]qv�
qpÁX��_{�õ{f]qxµbf^q{fq�fd��â]^p^{�qÓ�À�x^w�{f_]Á�
�qb®`����v_b®\�vv`Â�âèÓq]xÂ�ÃÎÃ��

ô� ó_{��µbd�wÂ�î�À�¶�Â�­vv_{Â���³�Â�³_µ]`�
�{Â�ö�ó�Â�³qfÓgqµ]Â�¸�Â�¸q_vv�w^Â�­�Â�¸q{^Ñ^Â�
À�Â� ¸qf^�^Â� ´�Â� ¶^b®_]xÂ� ��­�´�Â� �_dw_`Ñ^Â�
­���Â� ó�x]�{{�Â� ó�� _{x� ó^{b�{fÂ� ��Â� ÃÄÌÄ��
��p^q{_v� `f]_f^p]_gd^b� _]bd^f�bfµ]�� _{x� ]�`�]tq^]�
fÁg�`�qÓ�fd��âv^pq�¸^qb�{��x�gq`^f`�^{�fd��ï��Óµv�
éwÑ_Áw�{f��­`w_]^�_{x�¶_Ñx�d�Óq]w_f^q{`��À��
õ]_{��ö�qvqp^b_v�Àqb^�fÁÂ�ÔÃÍÂ�ÃÌÍ�Ã·Ô�

ô� ó_�^]^�¸qpd_xx_wÂ�´�Â�Ð^w^_p_]^Â�¸��_{x�
�_d�]^Â� ­�Â� ÃÄÄÎ�� ï�gq`^f^q{_v� �{t^]q{w�{f� _{x�
`�êµ�{b��̀ f]_f^p]_gdÁ�qÓ�fd��âv^pq�¸^qb�{��­`w_]^�
îq]w_f^q{�^{�À��õ]_{��î_b^�`Â�ÎÃÂ�ÌÂ�ÅÌ�ÎÌ�

ô� �^v`q{Â� ��³�Â� ÌÍßÎ�� ç_]Ñq{_f�� î_b^�`� ^{�
ö�qvqp^b�´^`fq]Á�� Àg]^{p�]Â���]v^{Â�´�^x�vÑ�]pÂ�
��\×q]®Â�ÅßÌ�

ô� �Á{xÂ���ö�Â�ÌÍ·Î���^qÓ_b^�`�qÓ�fd��õ]_{^_{�
â^v�çq{`q]f^µw�­p]��w�{f�­]�_��õ]_{^_{�â^v�âg�
�]_f^{p�çqwg_{ÁÂ���gq]f��q��ÌÄØÃÂ�Ì�ØÍÂ�µ{gµÑ�
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1. National Sanitation Foundation Water Quality Index
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1. Chemical Oxygen Demand

2. Biochemical Oxygen Demand

3. Most Probable Number
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To study Mesozoic -Cenozoic boundary based on calcareous nannofossils, section 

of Tang-e- Bulfars in East Ramhormoz was studied. The fossil groups in determining 

the relative age of the Mesozoic and Cenozoic layers are important. In this interval, 

a thickness of 32 meters of shale and limestone were studied and for the first time 35 

species of nannofossils were identified. As a result, the identified biozones includes 

Reinhardtites Levis Zone (UC18/CC24) and the base of Arkhangelskiella cymbiformis 

(CC25/UC19) with Late Cretaceous age and Heliolithus kleinpellii Zone (NP6) with 

Selandian/Thanetian age. Based on the identified zones, the transition period of 

Early Maastrichtian-Selandian/Thanetian and the boundary between the Cretaceous 

to Paleogene was determined as a discontinuity. The presence of index species of 

calcareous nannofossils indicates that the studied sediments in the section of Tang-e- 

Bulfars were deposited in the lower latitudes and under warm climatic conditions. 

Keywords: Izeh, Paleogene, Biostratigraphy, Cretaceous, Nannofossils.

Biostratigraphy of Mesozoic-Cenozoic boundary 
based on calcareous nannofossils in Bulfars section, 

Southwest Iran
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The South Central Iran Block has experienced polyphase intensive deformation in the 

Cenozoic time. Large-scale superposed folds in South Rafsanjan document the Cenozoic 

tectonic events within the South Central Iran Block. In this study, a case study of this 

deformation inferred from regional-scale Rafsanjan superposed folds in the south of 

Central Iran is presented to reconstruct the deformation sequence and tectonic regime 

during crustal shortening. These data indicate that the superposed folds, dominated by 

a two-stage tectonic transpression regime which experienced two phases of superposed 

folding, leading to the orthogonal superposition of WNW-ESE-trending folds onto NE-

SW trending folds. Structural analyses and fault kinematic analyses in the Rafsanjan 

Structural Belt indicate a two-stage syn-folding paleo-stress field during the Cenozoic. 

The early phase of tectonism is characterized by late Miocene NW-SE transpression, 

which led to the development of NE-trending fold structures and causing the occurrence 

of an orogeny perpendicular shortening. This tectonic event was most likely associated 

with progressive anticlockwise rotation of the Central Iran Block. Subsequent tectonic 

event from Late Miocene until Quaternary contributed to a phase of contraction that 

overprinted the early NNE-SSW shortening in the interior parts of the studied area and 

generated a large-scale NE-convex fold belt and the typical large-scale superposed folds 

within the South of Central Iran Block. In terms of geodynamics, the later tectonism is 

likely to have been related to the NE-directed convergence between the Arabian and the 

Eurasian Plates.

Keywords: Rafsanjan, Paleostress, Rotation block, Superposed fold, Polyphase.

Cenozoic superposed deformation in the south of 
Central Iran: Implication for folding and tectonic 

stress field in Rafsanjan structural belt
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The Moghanlu granitoid was located in the northwest of central Iranian structural 

zone with a Precamberian age. Based on field observations and microscopic studies, 

this body includes tonalite, monzogranite and granodiorite. Based on geochemical 

studies, tonalites are I-type, calc-alkaline, and weakly peraluminous. Based on isotopic 

studies [(87Sr/86
��
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values of La/Yb, Sr/Y , Nb/Ta, Ni and Cr, low fractionated patterns (flat pattern) of rare 

earth elements (REE) and negative anomaly of Eu, it can be concluded that they were 

resulted from melting of amphibolitic thickened mafic crust or under plate basalts (in 

the stability field of plagioclase) in low pressures and low depth in volcanic arc granitic 

area. Monzogranites are S-type, peraluminous and calc-alkaline, which are plotted 

in collision zone. These rocks are enriched in LILE and LREE and also depleted in 

HFSE, which represent negative anomaly of Ba, Ti, Nb, Sr with Mg number about 11-

20. On the basis of this result, it can be concluded that the granitoids were generated 

from melting of crustal rocks (melt derived from pelitic rocks with high plagioclase 

content). Granodiorite are I-type, calc-alkaline and peraluminous. They have 87Sr/86Sr 
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of Sr and Nb, and also positive anomaly of La and Th, which represent that these rocks 

were generated from partial melting of lower to middle crust. These granodiorites 

were formed because of thickening and shorting due to continental- continental 

collision (collision of Iranian-Arabian plates). With respect to geographical location of 

Moghanlu body and the age of this units, it seems that these granitoide rocks formed on 

active continental margin during convergence of Central Iran and Alborz-Azarbayjan 

plates to Arabian platform during Precambrian. 

Keywords: Moghanlu, Tonalite, Lower crust, Partial melting, Sr-Nd Isotope.

 Petrogensis and tectonomagmatic setting of
Moghanlu Granitoid (NW of Iran)
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Petrology and tectonomagmatic setting of the Eocene volcanic rocks exposed in the 

Ahovan area, east of Semnan are presented and discussed. The studied rocks include 

basic-intermediate and acidic volcanic lavas and dikes, accompanied by intercalations 

of nummulite-bearing limestone, shallow water deposits, hyaloclastite and hyaloclastic 

breccia. The basic-intermediate lavas are exposed at the base and the rhyolitic and 

andesitic lavas are exposed at the top of the volcanic series, all of which may be 

attributed to a bimodal volcanism. It seems that Eocene volcanic activity occurred in 

shallow water to subaerial environments. Based on petrographical investigations, the 

volcanic lavas show basaltic, basaltic andesitic, andesitic, dacitic, rhyolitic and acidic 

tuffs compositions. The lavas have phyric to aphyric textures. The phyric lavas include 

plagioclase, augite and hornblend phenocrysts. They show microlitic, microcrystalline 

and intergranular groundmass in dikes. Disrupted zoning and sieve texture in plagioclase 

phenocrysts and heterogeneous groundmass might be interpreted by magma mixing. 

Study of the geochemical analyses, indicates high-k calc-alkaline to shoshonitic 

magmatic trends in the Ahovan area. Trace and REE spider diagrams, normalized 

with standard values, display enrichment of LILE and clear depletion of Nb and Ti. 

In tectonomagmatic diagrams, these samples plot in the arc field which tends toward 

an initial extensional back arc envirenment. It appears that partial melting of adjusted 

mantle wedge above a subducted slab provided the parental magma which was enriched 

by fluids-melt released from partial melting of the subducted slab.

Keywords: Andesite, Ahovan, Dacite, Rhyolite, Calc-alkaline.

Tectonomagmatic setting of the Eocene volcanic 
rocks in Ahovan area (Semnan)
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The objective of this study is to investigate the effect of seasonal changes on erosion 

and sediment yield in land-use types in Taleghani catchment, using the fingerprinting 

technique. In view of this, 39 soil samples including 17, 12, and 10 samples were 

collected from different sources: agriculture, rangeland, and forest, respectively. 

7 samples also were collected from suspended sediments in two different seasons 

(3 samples in autumn and 4 samples in spring) from 2012 until 2013. After preparing 

the samples, 11 tracers including C, N, P, Na, K, Cu, Zn, Mg, Mn, Fe and Ca were 

measured as the primary tracers in sediment sources and sediment samples. Based on 

Kruskal-Wallis test and discriminant function analysis, four tracers including Mg, C, 

Zn and Ca were selected as the optimum set of tracers that can discriminate 3 sediment 

sources. Then sediment source samples were compared with suspended sediment 

samples. The results showed that the contribution of sediment sources is 67.9%, 32.1%, 

and 0 percent for agriculture, rangeland and forest, respectively in autumn season 

and the contribution of sediment sources is 44.3%, 44.3% and 11.4% for agriculture, 

rangeland, and forest, respectively in spring season. These results indicate the role of 

human activity on the erosion rate and land-use types as a very important factor in 

accelerating the erosion and sedimentation process in Iranian basins. 

Keywords: Taleghani, Seasonal erosion, Sediment fingerprinting, Land use, Sediment 

sources.

 Investigating of seasonal change effects on
 suspended sediment yield using geochemical

tracers
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 Abstract
In order to carry out biostratigraphic studies on Sarvak and Ilam formations, two 

subsurface sections in wells 1 and 14 of Abteymoor oil field were selected in the south 

of Dezful embayment. Sarvak Formation in well #1 has 812.98 (m) thickness and in 

Well No. 14 only 234 (m) of this formation was drilled, in terms of lithology the Sarvak 

Formation consists mainly of limestone with dolomitic and clay interbeds.

Its lower boundary in Well #1 with Kazhdumi Formation is conformable but in Well 

#14 it is unclear. The upper boundary is disconformable with Ilam Formation in both 

wells. Ilam Formation in two wells of 1 and 14, has thickness of 151.72 and 136 (m) 

respectively and in terms of lithology, it consists of limestone and shaley, marly and 

dolomitic limestone interbeds. The upper boundary of Ilam Formation with Gurpi 

Formation is conformable with sharp changes in lithology. In biostratigraphy studies 71 

species were detected which belong to 57 genera of foraminifera, a biozones (biozone 

1) in Ilam Formation and three biozones (biozones 2, 3 and 4) were identified in Sarvak 

Formation. They include:

1. Rotorbinella-Pararotalia Assemblage Zone

2. Nezzazatinella picardi-Dicyclina schlumbergeri Assemblage Zone

3. Rotorbinella mesogeensis Total Range Zone

4. Nezzazata-alveolinid Assemblage Zone

Based on identified biozones, age of Sarvak Formation is considered as Cenomanian- 

Turonian and the age of Ilam Formation is Designated as Santonian- Campanian?

Keywords: Biostratigraphy, Ilam Formation, Sarvak Formation, Abteymoor Oil Field.

Biostratigraphy of the Sarvak and Ilam formations 
in Abteymoor Oil Field (Wells no. 1 and 14)
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The sequence stratigraphic studies can be of great help in understanding and 

analysis of sedimentary basins. For this purpose, Oligo-Miocene sediments (Razak and 

Asmari formations) at the Tang-e-Abdi section (southern flank of Ahmadi anticline) 

located in Fars province was selected and investigated. The Asmari Formation overlies 

paraconformably on the Jahrum Formation, and it is overlain by the Razak Formation. 

The lithologic column of this section includes a succession of the Jahrum (10m), 

Asmari (35m) and Razak (172.5m) formations, and consists mainly of limestone, 

argillaceous limestone, marl, sandstone, conglomerate, shale and dolomitic deposits. 

Totally, 84 samples were investigated, and their age is suggested as Late Eocene for the 

Jahrum Formation to Rupelian for the Asmari sediments, and Rupelian to Aquitanian 

for the Razak Formation based on the benthic foraminiferal stratigraphic distribution. 

The microfacies studies were led to recognition of four facies belts including tidal flat, 

lagoon, sand shoals and open marine. According to field and laboratory studies, four 

sequences and sequence boundaries were recognized. Two sequence boundaries are of 

type one and the other two are of type II sequence boundaries. 

Keywords: Sequence stratigraphy, Asmari and Razak formations, Oligo-Miocene, 

Southeast Shiraz, Fars.

 Sequence Stratigraphy of the Oligo-Miocene
deposits in Ahmadi anticline, southeast of Shiraz
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Riverbank filtration can be used as an effective and low-cost method for water 

treatment of rivers for drinking purposes. In alluvial land consisting of loose sediments 

(e.g., sand or gravel) with a water table near land surface, one of the most economical 

methods for extracting water in large volumes is the use of wells with large diameter 

such as Felmann Well. In this study, we investigated the effect of Felmann Wells and 

riverbank filtration process on improving the water quality parameters of surface 

water. For this, Doogh River and a Felmann Well were sampled simultaneously within 

a 5-month period. SPSS software and T-tset were used to determine the significant 

difference between data obtained from chemical analysis. Comparison of water quality 

parameters of Doogh River and Felmann Well showed that riverbank filtration can 

play an important role in reducing the physical and biological parameters of water 

in Felmann Well drilled near the river. For drinking water purpose, the water quality 

of both Doogh River and Felmann Well was investigated using WQI (Water Quality 

Index). Hence, the WQI for Doogh River water varied from 50 to 57, which indicated 

the average quality of the water of the Doogh River. While, WQI value varied from 64 

and 75 for the Felmann well representing a good water quality in the well. Results of 

this study showed that the Felmann wells which were drilled near the riverbank can 

play an important role in improving the water quality parameters of surface water for 

drinking purposes.

Keywords: River, Felmann well, Water quality parameters, WQI Index.

Ability of Felmann wells to improve the physical 
and microbial parameters of river water
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