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Compensating mechanisms for Fishing Mortality leading to lower Natural Mortality	

(Density-dependent regulation of fish stocks):	

-- growth increases (less competition for resources)	

-- recruitment increases (less competition, more survivorship, less predation)	
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Zone 1: under-fished (catch good, cost low, profits high)	

Zone 2: MSY (catch more, costs more, profit good)	

Zone 3: over-fished (catch less, costs high, profit negative)	

Zone 4: optimum yield (catch vs. cost best, max. profit)	
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K.E. Selph, OCN 621, Spring 2010 NOAA Photo library	
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Source: FAO Fisheries – The State of World Fisheries and Aquaculture, 2008 PART 
1:World review of fisheries and aquaculture, p. 12 



Chavez et al. 2003 (Science, 
299:217): theory on regime 
shift in the Pacific, favoring 
sardines or anchovies, 
alternately – has to do with 
large scale changes in ocean 
temperatures (25 year cycle)	
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http://www.nationmaster.com



Schaefer 1970	




www.nmfs.noaa.gov	
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GOA Ecosystem	

Each species is a node 
(dots) and each predator-
prey interaction is a link 
(line). 	


Four hubs are cod, 
pollock, halibut and 
arrowtooth flounder.	


S. Gaichas, NOAA, www.afsc.noaa.gov	
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Niera et al. 2004.  Comparative analysis of trophic structure of commercial 
fishery species off Central Chile in 1992 and 1998.  Ecol. Model. 
172:233-248	




Source: FAO Fisheries – The State of World Fisheries and Aquaculture, 
2008 PART 1:World review of fisheries and aquaculture, p. 6 



Source: FAO Fisheries – The State of World Fisheries and Aquaculture, 
2008 PART 1:World review of fisheries and aquaculture, p. 4 
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~50% of world stocks fully exploited	

Previously over-exploited, depleted or recovering stocks have been    	


	
 	
 	
 	
 	
 	
stable for 10-15 years	


Source: FAO Fisheries – The State of World Fisheries and Aquaculture, 2008 
 PART 1:World review of fisheries and aquaculture, p. 33 



Pauly et al. 2002	


Fish Catch: what does it include?	

Catches: Fish caught by the fisher, as well as BY-CATCH	

By-catch: Fish caught unintentionally (because of fishing gear) --	


	
most usually discarded (not legal size, not valuable for 
selling/eating)	

Landings: Fish that are caught and brought ashore (= capture stats) 	
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1998	


•   Because top, or higher, trophic levels 
vanishing due to over-fishing, fishermen 
are exploiting lower trophic levels	


•   Note that dip in marine curve in 60’s 
was due to extremely large catches of 
Peruvian anchovetta with low trophic 
level of 2.2 (TL = 2 is that of primary 
herbivores)	




Pauly & Maclean  2003	




Branch et al., 2010, Nature 468: 431-435	






To download onto mobile phone:	

mobile.seafoodwatch.org	
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