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Marine Protected Areas
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MPAs: Predicted Outcomes

Increases in Density & Size
Spillover of Adults and Juveniles
Production and Export of Eggs & Larvae

oo «
Adult - < *‘
Fish Larvae o Stock
e *( Buildup

o *( More Larger,
! %(( A\ Older Animals
4/\




Population Structures Differ In and
Outside of MPAs

More bigger,

older animals «
e e ot
et el
et e

With Fishing Inside Reserve




Reproductive Output is Strongly Affected
by Body Size

Vermilion Rockfish Owl Limpets
146 in 19.7 in 23.6 in
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100, |Euaip

C
@
4 1.0}
=
T o
3 Open Rock
o 0.01L
o] o
- °

0.001-

0 210 4IO 6IO
= = 100,000 offspring SL (mm)
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Export of Young
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Fishing not only affects
fished populations but
also the structure of

marine communities

A Web of Life

California Sheephead

California
Spiny Lobster

Purple Urchin

Giant Kelp

Nl Source: Risco




Marine Life Protection Act
The Process

- Blue RibbonTask Force (8 members)

- Oversee implementation
- Make policy decisions

-+ Science Team (ca. 16 members)

- Natural Sciences and Social Sciences

- Provide Scientific Knowledge and Advice; Assist
Stakeholders

- Develop Scientific Framework for MPA Designs

- Stakeholder-Based Process

- Working Groups of Stakeholders
- Prepare Sites according to Science Team Guidelines
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Source: Mark Carr

Science Advisory Team
(SAT)

Use Best Available Science for
Design and Evaluation of MPA Networks
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Science Guidelines

= Peer-reviewed and vetted in Public
Process Then Incorporated into a
Master Plan Framework

= GuidelinesTransmitted to Stakeholders

#= Used by Stakeholders to Develop MPA
Packages

= Used by SAT to Evaluate Stakeholder
MPA Packages




Science Guidelines

AVHRR Composite
12-16 August 2000

5°C
12I

18

Identified Key Habitats: sk

e
* Bottom Type and Depth

25

L
Source: Mark Carr; PISCO Source: Mark‘.Carr; PIS@




Science Guidelines

* Habitats Mapped with
GIS

- Habitat Distributions
Calculated

* Habitat Used as a Proxy
for Species Distributions

- Habitat Information
Provided to Stakeholders
for MPA Designs
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MLPA Dictates Networking of MPAs

Knowledge of Ocean Currents

Spacing




Science Guidelines

Bl A

" Published and Unpublished Models g
Describing Sustainability Effects [
(Size and Spacing) b

e SN

\V‘/Adul’r Movement Estimates from
Scientific Literature (Size)

T 2N

' Larval Dispersal Estimates from
Scientific Literature (Spacing)




How Far Do Adult Animals Move?

0—1km

1—10 km

1C —100 km

100 — 1000 km

> 1000 km

Invertebrates
Abalone
Mussel
Octopus
Sea Star
Snalil
Urchin

Rockfishes
Blk. & Yellow
China
Gopher
Grass, Kelp

Other Fishes

Sheephead
Greenling
Surf perches

Eels

Rockfishes
Black
Brown
Copper
Greenspotted
Olive
Vermilion

Other Fishes
Cabezon
Ca. Halibut
Lingcod

Invertebrates
Dung. Crab*

Roc«fishes
Bocacgia
Cahar)
Yellow
Widow

Othér F
Ancho
Helring
Saidin®

Bird$
Gulls
Cormorants

Mamimals
Hartbor Seal
Otter

Fishes
Big Skate
Pacific Halibut

thln#inh*

10 - 20 km &%
to Contain
Movements
of Many
Species

] UIHUIQ&S
Sea Lions*

* Seasonal Migration

Source: Mark Carr

Invertebrates
Jumbo Squid*
Fishes
Sharks*
Tunas®
Turtles™
Birds
Albatross”*
Pelican®
Shearwater*
Shorebirds*
Terns*
\EIMINELS
Dolphins Sea
Lions* Whales*




seaweeds
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km

Estimated Dispersal Distance

Populations

Source: Satie Airamie; Pisco




Stakeholder MPA Packages: Evaluations

Example:
MPAs with
Moderate

to High
Protection
Levels

SMP
SMCA Low
SMCA Mod

SMCA High

OO0

SMR

Percent Available Habitat

Percent Available Habitat

100

80

60 |

40

20

0 |

Deep Rock (23-44%)

0 1 2R 3R P

Shallow Rock (15-29%)

100

80

60 |

40

20

_=AlE

0 1 2R 3R P

Percent Available Habitat

Percent Available Habitat

100

80

60 |

40

20

0

100

80

60 |

40

20 -

Rocky Intertidal (23-35%)

=ills

0 1 2R 3R P

Average Kelp (15-32%)

0 1 2R 3R P

Source: Mark Carr|




Stakeholder MPA Packages:
Evaluations

SAT Size Guidelines
Example: Moderate to High Protection MPAs

PI( # of MPA Below At Preferable

Clusters Minimum Minimum Size

PA 14 | 36% | 14% | 50%

3R 14 | 28% | 22% | 50%

P 11 | 36% | 18% | 46%

urce: Mark Carr




Central Coast Approve
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A Fragmentation of management for human uses
% of marine areas in southern California.

* *

Santa
Barbara Pacific
L Ocean O
0 = ;
Big'S % *
*
am (}0 Los Angeles
- ]
7 + ,Abalone Cove
nacap; Yok
. / *
. Island , * *
/ : ; X *®
/ég/ atalina Newport Beach
MSC TR Crystal Cove
Pac{ﬁc ; rmj / Heisler Park
18l Niguel
Ocean l 7, 0 o
Dojny; O 0 Laguna
. ach 7 Beach
/ e o1
Encinitas
— 33°N
Cardiff
N 1ego-la Jolla and
A Undgrwater . San Elijo
Scripps
b San Diego-La Jolla ° *
0 20 40 60 80 100 | s
— — — —mE@E H / : Dlego

Pdint Loma <"/,

Source: Crowder et al. 2006. Science 313: 617-618.

. Marine Conservation Areas
Underwater Parks
California

Counties

Estuaries

Sewage (SWRCB-EPA)
Hatcheries

Aquaculture

Ports

|l >o0m <

Shipping Lanes (MARPOL)
‘_ State Waters (0-3 nmi; DFG-CRA)
|| State Kelp Beds (DFG-CRA)
|:’ State Marine Conservation Area (DFG-CRA)
- State Marine Reserve (DFG-CRA)
- National Marine Sanctuary (0-6 nmi; NMSP-DOC)
B National Park (to 1 nmi:; NPS-DOI)
- State Water Quality Protection Area (DFG-CRA)
Fishery Conservation Area (NOAA Fisheries-DOC)
I Proposed Essential Fish Habitat (NOAA Fisheries-DOC)
% Trawl Fishery Closure (NOAA Fisheries-DOC)
*  Oil Refineries
% Oil and Gas Facilities
State Oil and Gas Lease
Active Federal Oil and Gas Leases (MMS-DOI)
Undeveloped Federal Oil and Gas Leases (MMS-DOI)
- Expired Federal Oil and Gas Leases (MMS-DOI)

® Proposed LNG Terminals (MMS-DOI)




e Santa Barbara
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Challenges for Implemen’rmg The
MLPA in Sou‘rhern Callforma o

1. He’rerogeneousband Complex Océan Condmons &
(How Many Biogeographic Areas?) *
(How W||| Conne tivit Be Ob’ramed’?)

2. Rocky Habitat is Scar'ce o
(Headlands are Prime Candidates for MPAs) | «+
(Scarcity Creates Conflicts for Users) |
L TR




FChallenges for Implementing the
MLPAm Sou’rhern California

3 S’rakeholder' Interest Groups are
v 4 *' i Fragmen’red Geographically

4. Many Fishers
: Recrea’rlonal and Commercial B
b. ill MPAs Work Given Intense Human Presence?
(How Will Water Quality Affect MPA Performance?) §




