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Latitudinally distinct stocks of Atlantic cod face fundamentally 
different biophysical challenges under on- going climate change
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Transect temperature �9���-�v���-�0�o�ˆ�;

Copepod abundance�9���-�v���-�0�o�ˆ�;
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EQ. Parameters Expression
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�• ���o�|�;�m�|�b�-�t�7���r�u�;�J�v�r�-�‰�m�b�m�]���=�;�1�†�m�7�b�|�‹���PFP�7���b�m���l�b�t�t�b�o�m�Q���ˆ�v�:���|�o�|�-�t���t�;�m�]�|�_���PTL�7���b�m��
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FP = �’�:�•�”�S×�S�•�•�́ �• �S×�STL�’�:�”�–�•���PN = 300; r 2 = �•�:�v�’�“�7��p�S<�S�:�•�•�•�Q

2 �$�_�;���1�o�u�u�;�v�r�o�m�7�b�m�]���‰�_�o�t�;�J�0�o�7�‹���‰�;�b�]�_�|���PW�7���b�m���]�Q W = �’�:�•�‘�S×�S�•�•�´�’ �S×�STL3.200���PN = 300; r 2 = �:�–�u�v�7��p�S<�S�:�•�•�•�Q

3 ���;�-�m���ˆ�b�|�;�t�t�o�]�;�m�b�1���7�b�-�l�;�|�;�u���PMOD�7���b�m����l�Q���ˆ�v�:���t�;�-�7�b�m�]���1�o�_�o�u�|���7�b�-�l�;�|�;�u��
�PLC�7���b�m����l�Q���-�m�7

MOD = �•�:�–�’�‘�S×�SLC���´�S�”�•�:�“���Pr2 = �:�–�”�‘�7��p�S<�S�:�•�•�•�8��
�‘�”�•�S<�S�����S<�S�v�•�•�S��l�Q

4 �$�_�;���1�o�u�u�;�v�r�o�m�7�b�m�]���7�u�‹���‰�;�b�]�_�|���PVDWMOD�7���b�m����]�Q VDW MOD  = �•�:�•�u�•�’�S×�S�P�•�–�S+�S�•�:�–�“�•�S×�SMOD�Q�S�´�S�”�‘�:�’���Pr2 = �:�–�•�“�7��
p�S<�S�:�•�•�•�Q

�” ���;�m�]�|�_���o�=���ˆ�b�|�;�t�t�o�]�;�m�b�1���r�;�u�b�o�7���PVP�7���b�m���7�-�‹�v�Q���ˆ�v�:��MOD���-�m�7���|�;�l�r�;�u�-�|�†�u�;���PT�7��
�b�m���f���Q���-�m�7

VP = �PMOD�S�´�S�‘�”�•�Q�F�P�“�:�‘�•�S×�S�•�:�“�“�PT���´�S�–�:�u�•�Q�F�•�•�Q

6 �$�_�;���1�o�u�u�;�v�r�o�m�7�b�m�]���7�-�b�t�‹���b�m�1�u�;�-�v�;���b�m���o�o�1�‹�|�;���7�u�‹���‰�;�b�]�_�|���P∆VDWP�7���b�m���g 
day�́ �•�Q���-�m�7

∆VDWP = VDWMOD/ VP

7 �$�_�;���1�o�u�u�;�v�r�o�m�7�b�m�]���=�b�]�†�u�;���=�o�u���-�t�t���o�o�1�‹�|�;�v���r�u�b�o�u���|�o���v�r�-�‰�m�b�m�]��
�P∆VDWP�7 overall�7���b�m���]���7�-�‹�́ �• �Q

∆VDWP�7��overall = ∆VDWP�S×�SFP

���Š�r�;�u�b�l�;�m�|�-�t���=�;�l�-�t�;�v�L�|�-�m�h���7�-�|�-���o�m���v�r�-�‰�m�b�m�]���1�o�7

�v ���u�;�J�v�r�-�‰�m�b�m�]�7���|�o�|�-�t���;�]�]���7�u�‹���‰�;�b�]�_�|���PTEDWP�7���b�m���]�Q�7���‰�_�;�u�;��FR���P�b�m���l�b�t�t�b�o�m�Q���b�v��
�u�;�-�t�b�Œ�;�7���=�;�1�†�m�7�b�|�‹

TEDWP = VDMMOD�S×�SFR

9 �$�_�;���1�o�u�u�;�v�r�o�m�7�b�m�]���1�o�l�r�t�;�|�;���b�m�ˆ�;�v�|�l�;�m�|���PTEDWP + S�7���b�m���]�Q���-�m�7 TEDWP + S = WEDW�S×�SFR

�•�• �$�_�;���1�o�u�u�;�v�r�o�m�7�b�m�]���b�m�ˆ�;�v�|�l�;�m�|���-�|�|�u�b�0�†�|�;�7���|�o���v�r�-�‰�m�b�m�]���o�m�t�‹���PTEDWS�7���b�m��
�]�Q���-�m�7

TEDWS = TEDWP + S���´�STEDWP

�•�• �$�_�;���1�o�u�u�;�v�r�o�m�7�b�m�]���u�-�|�;���P∆VDWS�7��overall�7���b�m���]���7�-�‹�́ �• �Q�7���‰�_�;�u�;��SP���b�v���v�r�-�‰�m�b�m�]��
�r�;�u�b�o�7���P�b�m���7�-�‹�v�Q

∆VDWS�7��overall = TEDWS/ SP

���Š�r�;�u�b�l�;�m�|�-�t���=�;�l�-�t�;�v�L�=�†�u�|�_�;�u���r�u�;�r�-�u�-�|�b�o�m���=�o�u���|�_�;���l�o�7�;�t���v�b�l�†�t�-�|�b�o�m

�•�‘ ���†�l�0�;�u���o�=���;�]�]���0�-�|�1�_�;�v���PNB�Q���v�_�;�7���-�v���-���=�†�m�1�|�b�o�m���o�=��FR NB = �•�•�:�•�u�S×�SFR
0.290���PN = �‘�“�7��r2 = �:�u�‘�•�7��p�S<�S�:�•�•�•�Q

�•�’ ���-�|�1�_���=�;�1�†�m�7�b�|�‹���PFB�7���b�m���|�_�o�†�v�-�m�7�Q���-�v���-���=�†�m�1�|�b�o�m���o�=��FP and NB FB = �•�•�•�•�S×�SFP/ NB

�•�“ �)�;�b�]�_�|�;�7���l�;�-�m���;�]�]���7�u�‹���‰�;�b�]�_�|���PWEDW�7���b�m����]�Q���-�v���-���=�†�m�1�|�b�o�m���o�=��WWEDW = �”�:�‘�’�S×�S�•�•�•�S×�SW�•�:�•�u�”���PN = �‘�’�7��r2 = �:�’�•�•�7��p = �:�•�•�‘�7��
�’�”�S�½�STL�S�½�S�•�–�S�1�l�Q

���o�7�;�t���v�b�l�†�t�-�|�b�o�m

�•�” �"�r�-�‰�m�b�m�]���=�u�;�t�†�;�m�1�‹���PSf �Q���-�v���=�†�m�1�|�b�o�m���o�=��T Sf = �P�•�F�u�‘�Q�S×�S�•�:�–�v�PT −���v�:�•�Q�F�•�•

�•�u �"�r�-�‰�m�b�m�]���b�m�|�;�u�ˆ�-�t���P�0�;�|�‰�;�;�m���;�]�]���0�-�|�1�_�;�v�Q���PSI�7���b�m���_�Q���-�v���-���=�†�m�1�|�b�o�m���o�=��Sf 
and

SI = �•�FSf

�•�• �$�_�;���1�o�u�u�;�v�r�o�m�7�b�m�]���7�-�b�t�‹���b�m�1�u�;�-�v�;���b�m���o�o�1�‹�|�;���7�u�‹���‰�;�b�]�_�|���P∆VDWS�7���b�m���g 
day�́ �•�Q���-�m�7

∆VDWS = �PWEDW�S�´�SVDWLC�Q�F�PSI�F�‘�“�Q

�•�v �$�_�;���1�o�u�u�;�v�r�o�m�7�b�m�]��∆VDWS, overall���P�b�m���]�Q���=�o�u���-�t�t���o�o�1�‹�|�;�v�7���1�o�m�v�†�t�|�b�m�]��FB���P�b�m��
�|�_�o�†�v�-�m�7�Q

∆VDWS�7��overall = FB�S×�S∆�(�	�) S�F�•�•�•�•
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�v�r�o�m�7�b�m�]�� �|�o�|�-�t�� �t�;�m�]�|�_�� �o�=�� �|�_�b�v�� �|�;�l�r�;�u�-�|�†�u�;�J�7�;�r�;�m�7�;�m�|�7�� �l�-�|�†�u�b�|�‹�� �P�ˆ�b�J

�|�;�t�t�o�]�;�m�b�1�Q���r�;�u�b�o�7���PVP�7���b�m���7�-�‹�v�Q���P���f�;�v�0�†���;�|���-�t�:�7 �‘�•�•�• �Q���PTable 2�7�����t�†�-�|�b�o�m��

�”�Q�7���|�_�;���r�u�;�J�v�r�-�‰�m�b�m�]���7�-�b�t�‹���b�m�1�u�;�-�v�;���b�m���ˆ�b�|�;�t�t�o�]�;�m�b�1���o�o�1�‹�|�;���7�u�‹���‰�;�b�]�_�|�7��
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�v�b�0�t�;�7�� �b�7�;�m�|�b�1�-�t�� �r�u�;�1�o�m�7�b�|�b�o�m�v�� �b�m�� �|�_�;�� �=�o�t�t�o�‰�b�m�]�� �1�-�t�1�†�t�-�|�b�o�m�� �;�Š�;�u�1�b�v�;�7��
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Calanus finmarchicus, C. helgolandicus and Para-Pseudocalanus spp.
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