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	Spatial Techniques	

Sooty Shearwater migration	
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Alternate Shipping Lanes	



	Spatial Techniques: MPAs	

Sooty Shearwater migration	

Shaffer et al. 2006 PNAS	
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Image: Hawaiian Islands Humpback Whale 
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Marine Protected Areas	
Hawaiian Islands Humpback Whale 
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	Ocean Habitats	

Sooty Shearwater migration	

Shaffer et al. 2006 PNAS	

MANAGING MIGRATORY 
OCEAN HABITAS	

Block et al. 2011 Nature	
The California Current produces 
cold, nutrient rich water	



	A Dynamic Ocean	 DYNAMIC 
MANAGEMENT	

Sta$onary	Map	of	animal	tracks	

Sta$onary	Map	of	vessel	loca$ons,	add	closed	area	to	map	

Credit: NOAA	



	Dynamic Ocean Management	

Management that changes in 
space and time 	

	
in response to the shifting 

nature of the ocean 	
and its users 	

	
based on the integration of 

new biological, 
oceanographic, social and/or 

economic data	
	

in near real-time	

DYNAMIC 
MANAGEMENT	



	Dynamic Ocean Management	

Conceptual Framework	 Case Study: CA Drift Gillnet Fishery	

Lewison et al (2015) Bioscience	 National Marine Fisheries Service	

DYNAMIC 
MANAGEMENT	



California Drift Gillnet Fishery	 DYNAMIC MANAGEMENT: �
Case Study	



California Drift Gillnet Fishery	

Large seasonal closure put into 
place to protect leatherbacks….	
….leatherback bycatch dropped 
to zero since closure but large 
economic cost	

DYNAMIC MANAGEMENT: �
Case Study	



	Drift Gillnet Dynamic Management 	

Satellite tracks from Benson et al 2011 Ecosphere	

DYNAMIC MANAGEMENT: �
Case Study	
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Blue	Shark	Tracking	

Leatherback	Turtle	Swordfish	Observer	

Blue	Shark	Observer	

California	Sea	Lion	

	Drift Gillnet Dynamic Management 	
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Blue	Shark	Observer	 Blue	Shark	Tracking	 Leatherback	Turtle	 California	Sea	Lion	

Sealion weighting = -0.05 

	Swordfish Fishery Bycatch Predictions 	



Hazen et al. 2012 Nature Climate Change 

	DOM: Climate Scale 	



	Dynamic Management WORKS	

Efficiency of Dynamic Mgmt:	
1.  Decreased the area managed	
2.  Maintained bycatch reduction	
3.  Maintained target catch	

Can result in:	
•  Easier political sell 	
•  Reduced conflicts	
•  Balance of ecological and economic 

objectives	

	

	

Dunn, Maxwell et al. (2016) PNAS	

DYNAMIC MANAGEMENT:	
Examples	



•  Science	case	well	developed	
•  Numerous	management	case	studies	at	
various	levels	of	complexity	

•  Gaining	trac$on	among	managers	globally	and	
in	the	US	

•  Next	Steps:	Legal	and	policy	analysis	
•  Next	Steps:	New	science	to	policy	case	studies	

	Status of Dynamic Ocean Management 	



                                               Trade-off analysis	

Typology	of	DOM	applica$ons	

Data 
input	

Data 
product	

Type I	

Data 
Input	

Statistical 
analysis	

Data 
product	

Data 
Input (a)	

Data 
input (b)	

Data 
input (c)	

Statistical 
analysis	

Dynamic 
model	

Type II	 Type III	

Data 
input (a)	

Data 
input (b)	

Data 
input (c)	

Statistical 
analysis	

Dynamic 
model	

Type IV	

Stakeholder 
adjustments	

Data 
product	

Data 
product	

Final  
product	

                                               Stakeholder adjustments	
Lewison, Hobday, Maxwell et al. (in press) Bioscience 	
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