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Plaice 
• Reproduction seriously dependent on habitat 

and not on stock
• Spatially restricted nursery grounds in shallow 

soft bottom areas
• Swedish nursery grounds contribute with 77% 

of plaice recruitment in Kattegat and Skagerrak
• Danish commercial fisheries
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Figure 5. A sketch of the relationship between spawning biomass and annual recruitment for plaice 
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Habitat problem

• Increasing filamentous algae coverage
• Preliminary studies show that plaice recruitment 

decreases in presence of algae
• How does this habitat quality problem affect 

plaice population and the fishery? How to value 
the habitat change in terms of fish production?
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Population dynamics
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Population dynamics: how algae 
affect plaice recruitment?

' ������������������+,������������
���
	�������	�
��������������������������������	�����������
����������������	
�����	���#�������-��������
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The model (cont.)

• time k in which the kth cohort enters the fishery (1970-2054)
• time t is current time (2000-2054)
• N is number of fish
• B is fish biomass
• C is cost of fishing
• Q is harvest in numbers
• H is harvest biomass
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The equations

�
2034

2000
2000

1
( ) ( . ( ) ( ))

(1 )t
t

NB t p H t C t
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=

= −
+� �
��������������������������������

( ) 3( , ) (1 )c t kW k t a be− −= − ��������	
	������������������

����������������� 3,334 0,9898 0,146( ) * ( ) * ( )C t e H t TotB t− −= � �

( ) ( 1) ( 1)N t N t Q t R= − − − +
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Results

• the cost function used has been empirically 
estimated with the data available
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Remaining aspects 
(to be discussed)

• restrictions built into the model 
– total selectivity of fishing gear
– perfect selection of fish to harvest
– pulse fishing
– harvesting every individual cohort at its optimal age
– harvesting only one cohort at a time




