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Pelagic Habitats Move 



Pelagic Habitats Move 



Human Activities Move 



So Why is Management/Policy Static? 



Pelagic&protected&areas&would&need&to&move&seasonally&or&even&daily,&
based&on&tagging&and/or&oceanographic&data&on&animal&movements&
and&on&the&dynamics&of&human&ac2vi2es&
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New Vision: 
Dynamic Ocean Management 

Maxwell et al in prep 



! MPAs,&2me&area&closures&
etc&

! Lack&flexibility&to&follow&
dynamic&ocean&processes&

! Catch&fish&with&realT2me&
technology;&management&is&
sta2c&

Graham&et&al.,&2012&

Traditional Spatial Management 



•  Scallop fishery 
avoiding yellowtail 
bycatch 

•  Daily input of effort 
and bycatch 

•  Next day report with 
areas to avoid 

•  Only 30% of 
yellowtail quota 
used in 2010 and 
2011 

Dynamic Ocean Management  



Avoiding southern 
bluefin tuna (SBT) 
1.  SBT temperature-

dependent habitat 
preferences 

2.  Real-time predicted 
maps of SBT habitat 

3.  Forecasted habitat 
up to 4 months 
ahead 

Hobday et al 2010 Fisheries Oceanography 

 Eastern Australian Longline Fishery 

Pop-up tagging data to inform models 
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Hobday et al 2011 Canadian J of Fisheries & Aquatic Sciences 

Nowcast 

Forecast 

Difference 



TurtleWatch&



TurtleWatch:&Background&
Bycatch:.

Fishery.data.
Fishery/Bycatch.
in.specific.area.

Turtles/Sword.
assoc..fronts1.

1Polovina&(Seki)&et&al,&2001,&(2002),2004,&2006&

Response.=.
MPA.(closures).

StaDc.closures,.
dynamic.fronts.

Frontal/effort.
shiHs.(turtles).

Desire:.Method.to.create.
turtle.avoidance.areas.from.

environment.
.

�DYNAMIC.HABITAT.ZONE�.
.

Distribute.daily.to.fishery.

First.need.to.understand.bycatch.paTern.(Dme/space).

PostU2004:.17.loggerheads.=.closure.
This.limit.reached.March.2006.
Prompted.TurtleWatch.research.



TurtleWatch:&Methods&

Create.Dynamic.MPA.

Fishery.
data.

Extract.SST.values.

InterquarDle.range.
SST.(effort/bycatch).

NonUfishery.
data.

Release.Dynamic.MPA.Product.

Assess.
fishery.
response.

Incorporate.
dive.

behavior.

Why.SST?.Complete.
coverage,.HL.fishery.

measures.SST.



TurtleWatch:&Loggerhead&bycatch&results&
Monthly.mean.Fishery.and.RS.SST.data..

(180°U160°W.1994U2006).
First.quarter.has.>.
60%.of.all.bycatch.

Bycatch/18°C.SST.
(TZCF).correlated.

SST.front/effort.
(bycatch).split.Q2.

Turtles.track.front,.
intra/interannual.

movements.

Q1:.Use.SST.habitat.
proxy.(MATCH).
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1997U2006.
Telemetry.

TurtleWatch:&Loggerhead&bycatch&results&

1994U2006.
Bycatch.

1994U2006.
Effort.

Use.SST.as.habitat.proxy.

Bycatch.range.17.5°U18.5°C.

Top.two.Fishery.dependent!.

Telemetry.range.colder.

18.5C.chosen.as.lower.
thermal.limit.to.fishery.
(iniDal.recommendaDon).

TurtleWatch.updated.2007.
to.recommend.17.5°U18.5°C.

range.(tradeoff).



TurtleWatch:&Final&product&/&ongoing&work&
12/2006:.TurtleWatch.released. 12/2007:.TurtleWatch.refined.

2006.recommended.
large.area.NO.GEAR.

2007.results.no.
bycatch.in.NE.+..
SST.<.17.5°C.

Based.on.lack.of.
interacDons.

changed.to.band.
(17.5U18.5).

2011.Fishery.closed.
(leatherbacks).

AddiDonal.refinement.ongoing.



eCatch & Morro Bay 

1) Fisheries Effort & 
 Catch data 

2) Fisheries Bycatch data 

4) Maps of  
bycatch locations 

3) Private database of 
catch records 

5?) Predictive maps  
of bycatch locations 



1.  Management&based&on&fixed&and&dynamic&features&
2.  Based&on&the&integra2on&of&new&data&such&as:&

"  Catch&data&&&fisheries&independent&data&
"  Bycatch&data&
"  Oceanographic&data&&&speciesTenvironment&models&
"  Economic/Human&Use&data&

3.  Can&reduce&area&or&2me&when&human&ac2vi2es&are&restricted&
4.  Fishermen&(or&stakeholder)&par2cipa2on&from&the&beginning&
5.  Integra2on&of&mul2ple&data&types&in&the&biophysical&and&human&

dimensions&
6.  Considera2on&of&economic&data,&i.e.&fishery&profit&and&loss&

WIN$WIN:&Reduc,on&of&economic&and&ecological&impact&

Principles of 
Dynamic Ocean Management 



Dynamic Ocean Management 

Maxwell et al in prep 



Thank you & Questions? 
Dynamic Ocean 
Management Team: 
•  H. Bailey, S. Bograd, L. 

Crowder, D. Foley, S. 
Fossette, E. Howell, R. 
Lewison, S. Maxwell, D. 
Wingfield Briscoe 


