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Overview

Current spatial management: Static MPAs

Dynamic Management
a. Whatitis
b. Case study: California Swordfish Fishery
c. The Future



Spatial Techniques

Alternate Shipping Lanes
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Spatial Techniques: MPAs
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Ocean Habitats

Latitude

The California Current produces
cold, nutrient rich water

Block et al.201 | Nature

© Humpback whale
@ Fin whale

@ Sperm whale

@ Sooty shearwater
@ California sea lion
© Northern fur seal

| O Blue whale
‘| O Northern elephant seal

O Thresher shark

| @ Yellowfin tuna

@ Albacore tuna

@ Blue shark

@ Mako shark

O White shark

@ Loggerhead turtle
© Mola mola

O Pacific bluefin tuna
© Leatherback turtle

| © Samon shark
| @ Laysan albatross

@ Black-footed albatross
@ Humboldt squid



DYNAMIC

A Dynamic Ocean MANAGEMENT

Jan 1 2007

Credit: NOAA



Dynamic Ocean Management

Marine Policy 58 (2015) 42
Contents lists available at ScienceDirect

Marine Policy

journal homepage: www.elsevier.com/locate/marpol

Dynamic ocean management: Defining and conceptualizing real-time
management of the ocean

Sara M. Maxwell ***, Elliott L. Hazen “, Rebecca L. Lewison ¢, Daniel C. Dunn®,
Helen Bailey', Steven ]. Bograd , Dana K. Briscoe *, Sabrina Fossette ©, Alistair ]. Hobday *,

Meredith Bennett ", Scott Benson ', Margaret R. Caldwell ™/, Daniel P. Costa *, Heidi Dewar,

Tomo Eguchi’, Lucie Hazen ", Suzanne Kohin', Tim Sippel’, Larry B. Crowder *"

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 Ocean Management
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California

Drift Gillnet Fishery
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California Drift Gillnet Fishery Closures

fishery is open from May | - January 31

Closed August 15 - November 15
200+ miles from coast (2001)

Closed May 15 - August 15
75 miles from coast (1986)

Closed December 15 - January 31
25 miles from coast (1985)

TR Closed 3 miles from coast,
1 mile from Channel Islands (1994)

*" 7 U.S. Exclusice Economic Zone (EEZ)
Area fished by CA DGN fishery
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California Drift Gillnet Fishery
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California Drift Gillnet Fishery Closures

frshery is open froem May | - January 31

, Closed August 15 - November 15
+ 200+ miles from coast (2001)

l— | | Closed May 15 - August 15
. 1

2 75 miles from coast (1986)

Closed December 15 - January 31
25 miles from coast (1985)

1 Closed 3 miles from coast,
+ 1 mile from Channel Islands (1994)

-; U.S. Exclusice Economic Zone (EEZ)
1 Area fished by CA DGN fishery
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Bycatch: Leatherback sea turtles
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Drift Gillnet Dynamic Management
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California Drift Gillnet Fishery Closures
{fisheryis open from May 1 - January 31)

Closed August 15 - November 15
200+ miles from coast (2001)

Closed May 15 - August 15
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75 miles from coast (1986)

Closed December 15 - January 31
25 miles from coast (1985)

Closed 3 miles from coast,
1 mile from Channel Islands (1994)

U.S. Exclusice Economic Zone (EEZ)
Area fished by CA DGN fishery
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Drift Gillnet Dynamic Management
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Swordfish Fishery Bycatch Predictions

Max. likelihood = 100%
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DOM: Climate Scale

Shark guild mean core habitat area

Habitat change (2100-2001)

Sooty shearwater
Black-footed albatross
Albacore

Leatherback turtle

White shark
Bluefin

Laysan albatross
Yellowfin
Elephant seal
California sea lion
Blue whale
Salmon shark
Loggerhead turtle
Blue shark

Mako shark
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Dynamic Management WORKS
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Dynamic ocean management increases the efficiency
and efficacy of fisheries management

Daniel C. Dunn™', Sara M. M I, Andre M. Boustany®, and Patrick N. Halpin®

“Marine Geospatial Fcology Lab, Nicholas School of the Environment, Duke Universty, Durbam, NC 27708 and "Department of Biclogical Sclences, Old
Domirion Univeruty, Norfolk, VA 23529

Annual Time
Area Closure

Edned by James A Estes, University of Caldornia, Santa Cruz. CA, and spproved November 24, 2015 (received for review My 24, 2015)

IENAS

In response 1o the inherent dynamic nature of the ocears and  increase management efficiency across both ccological and
inuing difficulty in ging y impacts of fisheries, cconomic objectives (7, 8), and in codifying the different ap-

Dunn, Maxwell et al. (2016) PNAS

Monthly Full
Fishery Closure




Status of Dynamic Ocean Management

* Science case well developed

* Numerous management case studies at
various levels of complexity

* Gaining traction among managers globally and
in the US

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



Typology of Dynamic Management
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Stakeholder adjustments
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