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• How do we allocate fishing pressure to individual reefs? 
• Current vs. historical 
• Catch amount vs. effort 
• Some fisheries more damaging than others? 

• Commercial and recreational fishing are regulated and 
documented in CA 

• Using these reports, quantify total amount harvested, historical 
& current 

• Synthetic index integrates across 
• Time 
• Species 
• Gear types 
• Types of fishermen 
• Regulatory regimes 

• Straightforward approach, but never attempted 
 
 
 



• California Commercial 
Fisheries Data 

• (1972 – 2009) 
• CA Fish & Wildlife 

• California Sport Fishing Data 
• (1980 – 2009) 
• CPFV Logbook 
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Total Pounds Extracted Per Year Per km2 Reef Area 
Commercial & Recreational 1980-2009 
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• Observed -
• Expected

Observed Biological Community 

Expected Biological Community = Index 
Score 



< 30th percentile of lbs taken 

+ 

No water quality impact 

= 



• Qualities of good reference sites 
• Wide geographic spread 
• Wide range of natural gradients 
• Truly little anthropogenic impact 
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High 

Fishing 
Pressure - - 

Water Quality - - - - 








	An index of ecosystem status for� Southern California shallow rock reefs
	Failures of fishery management
	A new strategy:�ecosystem-based management
	Monitoring whole ecosystems is challenging
	Overall approach
	3 regional scale indices
	Quantifying fishing pressure
	Slide Number 8
	Slide Number 9
	Slide Number 10
	3 regional scale indices
	Quantifying pollution impacts
	Slide Number 13
	Slide Number 14
	Slide Number 15
	3 regional scale indices
	What is the biological impact?
	Biological Data
	O/E Index
	Reference sites experience a relative absence of stress
	Slide Number 21
	Habitat at reference & non-reference sites
	Index evaluation
	Accuracy & precision
	Sensitivity
	Index application: understanding stress impacts
	Threshold delineation
	Chi squared test: number of low performing in impact categories
	Comparing means of stressors relative to threshold
	Multiple predictors of O/E scores
	Conclusions

