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,;Ѵb1hķ�ƐƖƖƒĸ��om|]ol;u�ķ��ool0vķ�ş��-Ѵv|;-7ķ�ƐƖƖƔőĺ�"o�m7�vb]m-Ѵv�
u;1;b�;7�0��|_;�=bv_�-�7b|ou��v�v|;l�1omvbv|�o=�ru;vv�u;�-m7�r-u|b1Ѵ;�
7bvrѴ-1;l;m|v� |_-|� -||;m�-|;� -|� 7b==;u;m|� u-|;v� �b|_� 7bv|-m1;� =uol�
|_;�vo�u1;�Ő�orr;u�ş�
-�ķ�ƐƖƖƖőĺ��o�Ŋ�=u;t�;m1��-�7b|ou��-m7�l;1_Ŋ
-mou;1;r|b�;�v|bl�Ѵb�1-m�0;�o=�]u;-|�blrou|-m1;�bm�|�u0b7��-|;uv�ou�bm�
�;];|-|;7�_-0b|-|vĸ� =ou� =bv_;v� v�1_�-v� u;7�7u�l� ŐSciaenops ocellatus, 
"1b-;mb7-;őķ�l;1_-mou;1;r|bom� bv�1ub|b1-Ѵ� |o�=ou-]bm]�v�11;vv� Ő�b-o�ş�
�_-m]ķ� ƑƏƏƒőĺ��-m�� ror�Ѵ-u� u;1u;-|bom-Ѵ� =bv_bm]� Ѵ�u;v� Őbĺ;ĺķ� vrbmm;uŊ
0-b|vķ�vroomvķ�1u-mh0-b|vķ�-m7�|or��-|;u�Ѵ�u;vő�7bvrѴ-1;��-|;u�-m7�1u;Ŋ
-|;� Ѵo�Ŋ�=u;t�;m1�� v|bl�Ѵb� -v� |_;�� -u;� u;|ub;�;7� bm� ou7;u� |o� blruo�;�
]-l;=bv_�-||u-1|bom�7bv|-m1;ķ�-Ѵ0;b|��b|_o�|�v1b;m|b=b1�;�b7;m1;�bm�|_;�
Ѵb|;u-|�u;�Ő$-0Ѵ;�"Ɛőĺ��|_;uv�bm1Ѵ�7;�;l0;77;7�u-||Ѵ;v�|_-|�l-��v;u�;�
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-�vblbѴ-u�r�urov;ķ�-Ѵ|_o�]_�=�m7-l;m|-Ѵ�=u;t�;m1b;v�o=�Ѵ�u;�u-||Ѵ;v�-u;�
o=|;m�0;�om7�|_;�-�7b|ou��u-m];�o=�l-m��]-l;=bv_;v�Ő�ĺ��ouo7�vh�ķ�
�mr�0Ѵbv_;7őĺ� �o�Ŋ�=u;t�;m1�� =bv_bm]Ŋ�u;Ѵ-|;7�mobv;v� Ő-m1_ouvķ� 1_-bmvķ�
_-|1_�7oouvķ�;|1ĺő�-u;ķ�_o�;�;uķ��b|_bm�|_;�-�7b|ou��u-m];v�o=�]-l;Ŋ
=bv_;v�-m7�1-m�u-7b-|;�Ѵom]�7bv|-m1;v��m7;u��-|;uķ�-m�-�7b|ou��v|bl�Ŋ
Ѵ�v�|_-|�1-m�lo�;�=bv_�=uol���Ѵm;u-0Ѵ;�|o�bm��Ѵm;u-0Ѵ;�Ő
b]�u;v�Ɛ�-m7�
Ƒőĺ� �Ѵ|;um-|b�;Ѵ�ķ� vol;� o==v_ou;� =bv_;uv� 0;Ѵb;�;� |_-|� ruor;uѴ�� |�m;7�
0o-|� ruor;ѴѴ;uv� ruo7�1;� =u;t�;m1b;v� |_-|� -u;� -||u-1|b�;� |o� 0bѴѴ=bv_;v�
Ő�v|bor_oub7-;ő�-m7�|�m-v�Ő"1ol0ub7-;ĸ��ĺ��ouo7�vh�ķ�r;uvĺ�o0vőĺ

�Ѵ;1|uou;1;r|b�;� -m7� l-]m;|ou;1;r|b�;� 1_-mm;Ѵv� o=� v;mvou�� bmŊ
=oul-|bom�_-�;�u;1;b�;7�1olr-u-|b�;Ѵ�� Ѵ;vv�-||;m|bom� =uol�=bv_;ub;vķ�
0;1-�v;� |_;v;�-0bѴb|b;v��;u;� Ѵov|� bm� |_;�;�oѴ�|bom�o=�lov|�-7�-m1;7�
0om��=bv_;v�|_-|�-u;�|-u];|;7�0��=bv_;ub;v�Ő�ou7-m�;|�-Ѵĺķ�ƑƏƐƒőĺ�$_;�-lŊ
r�ѴѴ-u��;Ѵ;1|uov;mvou��v�v|;l�o=�rublb|b�;�=bv_;v�-m7�;Ѵ-vlo0u-m1_v�
1omvbv|v� o=� rou;v� -m7� ];ѴŊ�=bѴѴ;7� 1-m-Ѵv� |_-|� -u;� _b]_Ѵ�� v;mvb|b�;� -|�
v_ou|Ŋ�7bv|-m1;v�|o�Ѵo�Ŋ�=u;t�;m1��;Ѵ;1|ub1-Ѵ�v|bl�Ѵb�ruo7�1;7�0��0bo|b1�
-m7�-0bo|b1�vo�u1;v�Ő�ou7-m�;|�-Ѵĺķ�ƑƏƐƒĸ��-fb�u-�;|�-Ѵĺķ�ƑƏƐƏĸ��-Ѵlbfmķ�
ƐƖƕƐőĺ�!;1ou7v�o=�v_-uh�7;ru;7-|bom�o=�;Ѵ;1|uomb1�0boѴo]];uv�v�]];v|�
;Ѵ;1|uou;1;r|b�;�-||u-1|bom�Ő�;uv|;||;uķ��oѴo�bm-ķ�ş��u-�;vķ�ƑƏƏƓő�-m7�
�ouvlo]�;uķ࢞��m-u�ķ��o�7o�u;vt�;ķ�	;h;�v;uķ�-m7��Ѵl-u1_-�ŐƑƏƐƔő�
=o�m7� |_-|� l-]m;|v� om� _oohv� bm1u;-v;7� 1-|1_� u-|;v� o=� 0Ѵ�;� v_-uh�
ŐPrionace glaucaĸ��-u1_-u_bmb7-;őĺ��|_;u�u;1;m|�u;v;-u1_�7;lomv|u-|;v�
7;|;uu;m|�;==;1|v�o=�;Ѵ;1|uorovb|b�;�l;|-Ѵvķ�l-]m;|vķ�-m7�v;lbo1_;lbŊ
1-Ѵ�u;r;ѴѴ;m|v�om�0�Ŋ�1-|1_�o=�v_-uhv�-m7�v|�u];omķ�-Ѵ|_o�]_�u;v�Ѵ|v�-u;�
|;lr;u-|�u;Ŋ�� -m7�vr;1b;vŊ�vr;1b=b1� -m7�l-��0;� v�r;u1;7;7�0�� vo1b-Ѵ�
1�;v��_;m�=bv_;v�-]]u;]-|;�Ő�o��o�1ovķ���v_m;ѴѴķ�ş��ubѴѴķ�ƑƏƐƓĸ��ubѴѴ�
;|�-Ѵĺķ�ƑƏƏƖĸ���|1_bmvom�;|�-Ѵĺķ�ƑƏƐƑĸ��Ľ�omm;ѴѴķ�"|uo�7ķ�ş��;ķ�ƑƏƐƑĸ�
!o00bmvķ��;77;louvķ�ş��;mm;ѴѴ�ķ�ƑƏƐƐőĺ

ƒĺƖՊ|Պ
ou-]bm]�;1oѴo]�

�m|;]u-|bom�o=�v;mvou��1�;v�bv�m;1;vv-u��=ou�=ou-]bm]ķ��_b1_��Ѵ|bl-|;Ѵ��
u;m7;uv�lov|� =bv_� ��Ѵm;u-0Ѵ;� |o� =bv_bm]� Ő�om;vķ� ƐƖƖƑőĺ� $_;� =ou-]bm]�
v�v|;l�o=�=bv_�1om|ub0�|;v�|o�|_;bu���Ѵm;u-0bѴb|�ķ�r-u|b1�Ѵ-uѴ��|_uo�]_�
vr;1b;vŊ�vr;1b=b1� 7b==;u;m1;v� bm� |_;� ru;=;uu;7� v;mvou�� l;1_-mbvlvĺ�
�Ѵ|_o�]_� |_;� =ou-]bm]�;1oѴo]��o=� -� =bv_� bv� ;vv;m|b-Ѵ� |o� 1-r|�u;ķ� b|� bv�
7b==b1�Ѵ|�|o�;lrbub1-ѴѴ��v|�7��-m7�|_;u;�-u;�=;��v|�7b;v�o=�=ou-]bm]�v�vŊ
|;lv�-m7���Ѵm;u-0bѴb|��o=�=bv_�Ő$-0Ѵ;�"Ɛőĺ���1omvb7;u-0Ѵ;�Ѵb|;u-|�u;�om�
=ou-]bm]�v�v|;lv�_-v�|_;�ro|;m|b-Ѵ�|o�ruo�b7;�u;Ѵ;�-m|�bm=oul-|bom�om�
_o��=ou-]bm]�Ѵbmhv�|o���Ѵm;u-0bѴb|��Ő
b]�u;�Ƒőĺ

$_;� =buv|� r_-v;� o=� =ou-]bm]� bv� -rr;|b|b�;� Ő�|;l-ķ� ƐƖѶƏő� -m7�
�;m1olr-vv;v� 7;|;1|bom� o=� -m7� v;-u1_� =ou� =oo7ĺ��rr;|b|b�;� =ou-]bm]�
rubl-ubѴ�� bm|;]u-|;v�oѴ=-1|ou�ķ�-�7b|ou��-m7�v;bvlov;mvou��1Ѵ�;v�|_-|�
bm7b1-|;�-�-bѴ-0bѴb|��o=� =oo7� Ő�-�Ѵo��ş��-v�l�-mķ�ƐƖƖƏĸ�v;;�";mvou��
;1oѴo]�� v;1|bomőĺ��Ѵ|_o�]_� |_;� ]�v|-|ou�� -m7�oѴ=-1|ou�� v;mvou�� v�vŊ
|;lv�o=�=bv_�-u;�=�m7-l;m|-ѴѴ��vblbѴ-u�bm�|_-|�|_;��-u;�u;vromvb0Ѵ;�=ou�
7;|;1|bm]��-|;u0oum;� 1_;lb1-Ѵvķ� |_;�� -u;� =�m1|bom-ѴѴ�� 7b==;u;m|� -m7�
v;u�;�7bv|bm1|�r�urov;v�=ou� =bv_� Ő+-l-v_b|-�;|�-Ѵĺķ�ƑƏƏѵőĺ��o|_�]�v|-Ŋ
|ou��-m7�oѴ=-1|ou��v|bl�Ѵb�1-m�0;�u;vromvb0Ѵ;�=ou�bmb|b-|bm]�=oo7�v;-u1_�
-1|b�b|��Ő(-Ѵ;m|bmࣂbࣂ�ş��-ruboķ�ƐƖƖƓķ�ƐƖƖƕőĸ�_o�;�;uķ��-u-�ŐƑƏƏѵ-ķ0ő�
v�]];v|;7�|_-|�]�v|-|ou��1�;v�omѴ��rѴ-��-�1olrѴ;l;m|-u��uoѴ;�bm�=oo7�
v;-u1_ĺ��Ѵ=-1|ou��1�;v�-u;�|_;u;=ou;�ro�;u=�Ѵ�vb]m-Ѵv�=ou�=bv_�-1|b�;Ѵ��
v;-u1_bm]�=ou�=oo7ķ�-m7�0;1-�v;�|_;��-u;�7bvr;uv;7�-Ѵlov|�;m|bu;Ѵ��0��

|_;�=Ѵo��o=��-|;uķ�=bv_�7o�mŊ�1�uu;m|�=uol�|_;�vo�u1;�7;|;1|�|_;l�0;v|�
Ő�phh;0ou]ķ� ƐƖƖѶőĺ� �_;lo|-�bvķ� ou� oub;m|-|bom� u;Ѵ-|b�;� |o� 1_;lb1-Ѵ�
v;mvou��1�;vķ�-ѴѴo�v� =bv_� |o�v;;h� =oo7�-=|;u� b|� bv�r;u1;b�;7ĸ��o_mv;m�
-m7� $;;|;u� ŐƐƖѶƔő� =o�m7� |_-|� 0omm;|_;-7� v_-uhv� ŐSphyrna tiburo; 
"r_�umb7-;ő�1o�Ѵ7�7;|;1|�7b==;u;m1;v� bm�1_;lb1-Ѵ�1om1;m|u-|bomv�0;Ŋ
|�;;m�|_;�ub]_|�-m7�Ѵ;=|�vb7;�-m7�-u;�|_;u;=ou;�1-r-0Ѵ;�o=��vbm]�oѴ=-1Ŋ
tory cues for orientation towards food sources.

(-ubo�v� l;1_-mbvlv� o=� 1_uol-|b1� v;mvb|b�b|�� ;�bv|� -1uovv� =bv_�
|-�-ĸ� ];m;v� 1o7bm]� =ou� �;u|;0u-|;� orvbm� ruo|;bmv� ;�oѴ�;7� bm� f-�Ѵ;vv�
=bv_;v�-m7�ruoѴb=;u-|;�|_uo�]_o�|�|_;�f-�;7�=bv_;v�Ő�oѴѴbm�;|�-Ѵĺķ�ƑƏƏƒĸ�
(-mŊ���hķ� "b;0;1hķ� �_-lrķ��-uv_-ѴѴķ� ş� �-u|ķ� ƑƏƐƐĸ� �-Ѵ0ķ� "1_m;b7;uķ�
"ru;m];uķ� ş� �b1_b;Ѵvķ� ƑƏƐƔőĺ� �Ѵ;-u� -t�-|b1� ;m�buoml;m|v� rubl-ubѴ��
u;=Ѵ;1|� 0Ѵ�;Ŋ�]u;;m� Ѵb]_|� Ő�-Ѵ0� ;|�-Ѵĺķ� ƑƏƐƔő� 0�|� �-�;Ѵ;m]|_v� o=� Ѵb]_|�
-||;m�-|;��b|_� 7;r|_� 7;r;m7bm]� om� |_;� or|b1-Ѵ� ruor;u|b;v� o=��-|;u�
Őbm1Ѵ�7bm]� r_�|orѴ-mh|omķ� ou]-mb1� -m7� bmou]-mb1� r-u|b1�Ѵ-|;vķ� -m7�
ruo7�1|v�o=��;];|-|b�;�7;1-�ĸ���|_]o;ķ�ƐƖƕƔőĺ��om|u-v|� bv�vol;�_-|�
blrou|-m|�=ou�=bv_�=;;7bm]ķ�-m7�ru;7-|ou��=bv_�l-��bm1u;-v;�|_;�1omŊ
|u-v|�o=� Ѵb|� -u;-v��b-�1om1;-Ѵl;m|� bm� v_-7;� Ő�;Ѵ=l-mķ�ƐƖѶƐő�ou�lo7Ŋ
b=��|_;bu�0;_-�bo�u�|o�l-�blb�;�ru;��7;|;1|bom�-m7�v;Ѵ=Ŋ�1om1;-Ѵl;m|�
Ő���;m;;uv�;|�-Ѵĺķ�ƑƏƐƔőĺ�$_;�r;u1;r|bom�o=�1om|u-v|�bm��-|;u�bv�-Ѵ|;u;7�
0��l-m��=-1|ouv�-m7�|_;�-0bѴb|��|o��v;�|_-|� bm=oul-|bom� bm�=;;7bm]� bv�
7b==b1�Ѵ|�|o�;v|-0Ѵbv_ĺ�$_;�lo�;l;m|v�o=�ru;��u;m7;u�|_;l�lou;��bvb0Ѵ;�
|o�|_;�;�;�Ő�;-Ѵv�;|�-Ѵĺķ�ƑƏƐƑĸ�&|m;Ŋ��-Ѵlķ�ƑƏƏƏő�-m7�1-m�0;�r;u1;b�;7�
0��|_;�Ѵ-|;u-Ѵ�Ѵbm;�v;bvlov;mvou��v�v|;lķ��_b1_�7;|;1|v��-�;v�1u;-|;7�
0�� |_;� lo�;l;m|� Ő�-v�l�-mķ� ƑƏƏƒőĸ� =ou� ;�-lrѴ;ķ� 0-m7;7� hbѴѴb=bv_�
ŐFundulus notatusķ���rubmo7om|b=oul;vő�7;|;1|�bmv;1|v�om�|_;�v�u=-1;�
o=��-|;u�0��v;mvbm]�|_;��b0u-|bomv�l-7;�0��|_;�bmv;1|Ľv��-h;�Ő"1_�-u|��
ş��-vѴ;uķ�ƐƖѵѵőĺ��o_Ѵl-mmķ��|;l-ķ�-m7��u;b|_-�r|�ŐƑƏƏƓőķ�lou;o�;uķ�
7;|;ulbm;7�|_-|���uor;-m�1-|=bv_�ŐSilurus glanisķ�"bѴ�ub=oul;vő�v;mv;7�
|_;��-h;� =oul;7� 0�� ru;��lo�;l;m|ķ� =-1bѴb|-|bm]� 1-r|�u;� -m7� �;�ķ�

;�h;vķ�-m7��_-m�ŐƑƏƏƐő�=o�m7�|_-|��l;ub1-m�l�vh;ѴѴ�m];�ŐEsox mas-
quinongyķ��vo1b7-;ő�bm|;]u-|;�|_;v;�v;bvlov;mvou��v|bl�Ѵb��b|_��bv�-Ѵ�
bm=oul-|bom��_;m�7;|;1|bm]�ru;�ķ�u;bm=ou1bm]�|_-|�|_;�=ou-]bm]�;1oѴo]��
-m7���Ѵm;u-0bѴb|��o=�=bv_�bv�_b]_Ѵ��bm|;]u-|;7�-m7�1olrѴ;�ĺ

�m1;�=oo7�_-v�0;;m�7;|;1|;7�ou�=o�m7ķ�=bv_�l-h;�lo�;l;m|v�|o�
1omv�l;�b|ĺ��m�|_;�1omv�ll-|ou��r_-v;�o=�=;;7bm]ķ��bv�-Ѵ�-vv;vvl;m|�
bv�blrou|-m|�rubou�|o�v|ubh;�0�|�|-v|;�-m7�|;�|�u;�-u;��Ѵ|bl-|;�=-1|ouv�
=ou�=bv_�rubou�|o�bm];v|bomĺ�	;r;m7bm]�om�|_;�vr;1b;v�-m7�b|v�=ou-]bm]�
;1oѴo]�ķ� 7b==;u;m|� v|u-|;]b;v� =ou� b7;m|b=�bm]� -m7� -rru-bvbm]� 1_;lb1-Ѵ�
1�;v�bm�|_;��-|;u�_-�;�;�oѴ�;7ĺ��;m|_b1�=;;7bm]�1-|=bv_;v�_-�;�_b]_Ѵ��
1om1;m|u-|;7� ;�|;um-Ѵ� |-v|;� 0�7vķ� r-u|b1�Ѵ-uѴ�� om� |_;� 0-u0;Ѵvķ� |_-|�
-u;��v;7�|o�-vv;vv�=oo7�t�-Ѵb|�ĺ��-|=bv_�ŐIctalurus natalisķ�"bѴ�ub=oul;vő�
1-m�1omv;t�;m|Ѵ��7bv|bm]�bv_�0;|�;;m�=oo7�r;ѴѴ;|v�-m7�v�m|_;|b1�r;ѴŊ
Ѵ;|vŌ�mѴ;vv�|_;�v�m|_;|b1�r;ѴѴ;|v��;u;�v1;m|;7�0��1om|-1|��b|_�m-|�Ŋ
u-Ѵ�r;ѴѴ;|v�ou�0��_�l-m�_-m7v�Ő�|;l-ķ�ƐƖƕƐőĺ�)_;m�v�m|_;|b1�r;ѴѴ;|v�
vl;ѴѴ;7� Ѵbh;� _-m7vķ� |_;� =bv_��o�Ѵ7� bm];v|� |_;� r;ѴѴ;|� bm|o� |_;� 0�11-Ѵ�
1-�b|�� 0�|� u;f;1|� |_;� b|;l� 7�ubm]� ou-Ѵ�l-mbr�Ѵ-|bomķ� v�]];v|bm]� |_-|�
bm|;um-Ѵ� |-v|;� 0�7v� -u;� 0;||;u� =ou� 7bv|bm]�bv_bm]� =oo7� |_-m� ;�|;um-Ѵ�
|-v|;�0�7vĺ��-u];lo�|_�0-vv�_-�;�bm|;um-Ѵ�|-v|;�0�7v�om�|_;�r_-u�mŊ
];-Ѵ�f-�v�|_-|�-rru-bv;�|_;�t�-Ѵb|��ou�v�b|-0bѴb|��o=�ro|;m|b-Ѵ�=oo7�b|;lv�
rubou�|o�v�-ѴѴo�bm]�Ő�bmv;uķ��-uuķ��-|;ķ�	;u0�ķ�ş��;|_;u|omķ�ƐƖƖѶő�-m7�
1ollom�1-ur�_-�;�-�l�v1�Ѵ-u�1�v_bom�bm�|_;�lo�|_�|_-|�-ѴѴo�v�rov|Ŋ�
=;;7bm]� v;Ѵ;1|bom� Ő"b00bm]�;|�-Ѵĺķ� ƐƖѶѵőĺ�$;�|�u;� bv� -Ѵvo� -m� blrou|-m|�
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1olrom;m|�o=�l-mbr�Ѵ-|bom�-m7� =bv_�l-�� u;f;1|� =oo7� b|;lv��b|_�-|Ŋ
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bv_bm]�];-u

$_;� =bv_bm]� ];-u� bv� |_;� =bm-Ѵ� 7;|;ulbm-m|�o=� |_;� =-|;�o=� -� ]b�;m� =bv_�
�_bѴ;�b|�bv�bm|;um-ѴѴ����Ѵm;u-0Ѵ;�-m7�_-v�-Ѵu;-7��;m1o�m|;u;7�|_;�=bv_;u�
0-v;7�om�|_;�v;Ѵ;1|b�b|��o=�|_;�];-u�Ő
b]�u;v�Ɛ�-m7�Ƒőĺ��v�bm�-m��o|_;u�
ru;7-|ouŊ�ru;�� v�v|;lķ� |_;� vb�;�o=�ru;�� Őbĺ;ĺķ� |_;�0-b|ő� |_-|�ru;7-|ouv�
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