






K.E. Selph, OCN 621, Spring 2010 

“Fishing down the marine food web” (Pauly et al. 1998)	


Pauly & Maclean 2003	
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Fuiman & Werner 2002	




K.E. Selph, OCN 621, Spring 2010 

Fresh vs. Marine Larvae	

•   Fresh water eggs tend to be 
bigger, as do their larvae (more 
advanced)	


•   Marine larvae take longer to 
develop: avg. time 36 days, relative 
to freshwater larvae developing in 
21 days.	


•   More likely to broadcast eggs in 
marine environment, with more 
eggs per spawning event	


Why?  Patchy food supply vs.	

           Competition for food	


Fuiman & Werner 2002	
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K.E. Selph, OCN 621, Spring 2011 



note:	

Ft = F0e-m(t)	
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Fuiman & Werner 2002	




K.E. Selph, OCN 621, Spring 2010 Cowen & Shaw 2002	




Amphidinium sp.	
 Ceratium sp.	
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Gulf of Maine	


Atlantic herring	

spawning site	


•  Herring spawn in late 
summer through autumn.	

•  Extended larval stage, 
then complete transition 
from larvae to juvenile 
when 5-8 months old.	

•  Later, current turns 
offshore: into a cyclonic 
gyre, retaining larvae in 
area.	


Fuiman & Werner 2002	
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Adults migrate south over 
shelf in winter	


Spawn off So. Cal (deeper 
than mixed layer and as far 
as 300 km offshore): larvae 
drift inshore	


High recruitment:weak 
upwelling	




Cowan et al. 1996	


i.e., as fish get bigger, they swim 	

fasters and can see predators better:	


more likely to escape predation	




Bone et al. 1995	




Hunter 1972	





