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Major Threats to Our Oceans

NONPOINT SOURCE POLLUTION » S O l l r‘ e
W A recent Natonal Acadenry of Sckences study estimates that the ol running, off g

our streets and driveways and ulimately owing ink 1 . ts eqpal to an
Exxvon Valdez oll spill—10.9 million gallors — every edght months (VRE, X000, u
W The amount of nitragen rekased Into coastil walers akong the Atlantic P O I I u t I O n
seabeard and the Gulf of Mexico from anthropogentc sources has Incroased
about fivelokd sinae the preindustnd era, and may Increse ancther ¥ percent by
200 I current practices continue (Howarth et al, 2000,
W Two-thirds of cur estuares ad bays are either moderately or severely dog rad-
d by cutrophication (Brdker et al, 1990,
| Mo than 13,000 beadhes were closed or under pollution advsores In 2001, anincrease of 20 percent from
the previaus year INRDC, 20

|
POINT SOURCE POLLUTION
| Inthe LS, animal feedlots produce about 500 million tors of manure sch

year, mere than three tmes the amount of santtary waste procduced by the

human population [EPA 20021 .

W Baod on IPA estimakes, In one week a 2000-passenger crulse ship generakes

about 210,000 gallons of sewage, 1,000,000 gallors of gray water shower, sink, = P O I I u t I O n
and dishwashing waten, 37,000 galors of ally bilge water, more than 8 tors of =

sold waste, millons of gallors of balast water contaning potential irvastve

spectes, and toxke wastes from dry deaning and photo-processing laboratores
(Royal Cartbbean Crutses tid, 1956 ey, 2000 Hollad Amerca, 2002

INVASIVE SPECIES

B Intreduced spectes crowd cul native spectes, alter labitats, and Impose eco-
nomie burdens on coastal communities.

| The rate of marme Introductions has risen expenentially over the past 20

| L
years axd shows no sign of kvelng off (Cardton, 20011
W AMore than 175 spectes of Introcuced marine rwertebrates, fish, algae, and V I V I
higher plints live In San Franctsco Bay (Cohen and Carl lon, 1995, 19%6; Coben and

Carltory unpublished data

AQUACULTURE
| ADecember 2000 stomm resulied N the escape of 100,000 salmen from a single
farm In Mane, about 1,000 imes the number of documented wild adult sdmon in

12

amm of 200,000 fish relesses an amount of nitrogen, phosphors,
and fecal matter roughly equavaent to the nutdent waste in the unteaked sewage
from 20,000, 25,000, and 65000 people, respectively (Hardy, 2000,

| Owr the past decade, nearly coe million neo-nattve Atlantic salmon
have escaped from fish fanms and established themsekes in streams in the
Pactilc Northwest

At johe Yol bees
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growth inmany coastal areas. Sprawd neodlessly destroys wikllie babitat and degrades water quality.
| Ao than one-fourth of dl the land corverted from il 1 suba dan and urban uses sinee
Europen settkment ocoumed during the 15-year perod between 1982 and 199 (the last year for

which such figures are avatlable) INRL X : D V I I I l n
m Coxtal marshes, which trap flcodwaters, filter cut pollutants, axd sorve as “nursertes” for

widhie, are dissppeanng al a rate of 20,000 acres per year. Loulstaa alone has kst had fa million
acres of wetlaxds since the 1950,

COASTAL DEVELOPMENT
B Sprawl devclopment is consuming land at arate of five or more imes the rate of populition O a S a
e

OVERFISHINE
W /s of 2000, the govemment could cnly assu e us that 22 percent of fish skodks under
federal maragement (211 of 5659 skodks) were being fished sustaimbly (NMES, 20020
| Overfishing often rermeves top predators and can result in dramatic danges n the
structure and diversily of rmarine ecosyskerms (Dayton o al, 20021 z . u u
W By 19, popubitions of New ingland cod, haddock, and yellowtal flounder had LI e Ove rfl S h I n
reached Histonc ks, In US waters, Atlantic halbut are commerd 2 o d
1o |ustify a decked fishing efiort. Populaions of some rodkfish speckes on the West s
Comt have dropped 1 kess than 10 percent of their past levels (Macc d He, 2002,
u Rebuldr - fishenes s the patential to reskore and aeate ters of theusands of
iy wage jobs and add at kast 1.3 bilion dollars 1o the LS. economy (ROC, 2005

HABITAT ALTERATION
W fshing gear that drags akong or digs into the scafloor dest roys ha by rmanne
widbie, induding commercidly fished spedes.

u Iyped trawl fishernes in nothem Callomia and New Ergland trawd the same section of U
sea bottorn more than cnce per year cnaverage (edander et al, 1999, Auster ot al, 19%). > a I a
| Botiom-chwelling Invertebrates can take up ko fiwe years of more

to recover from one pass of a dreche (Rekerson and Estes, 2001

BYCATCH -
| Worldwide, sdentists estimate that fishermen discarded about 25 percent of TS e ra I O l l
what they caught during the 19805 and the cary 19905, about 60 bilion pourds - A A
VoIt
2

each year (Alerson etal, 1994; Alverson, 19560,

B Bycatch of dbatrosses, petrels, and shearwakers in lorgline fisheries 1s one of

the greatest threats to seabinds (Robertson and Gales, 19%; Tasker et J., 2000

| Eycatch in the Athintic peligie longline fishery may be popardiang the con-

tnued extstence of the kgaerhead and katherback sea wstem U S scaboard (NMFS, 2001

Bycatch

| Global air kermperature Is expected o wamm by 25 10 1047 041 1 in the 21t con-
tury, affecting seasurface kmpertures and ralsing the global sea lovel by 4 1o 35 indhes 0
o &8 cmi ITRCC, 20000,
W Recent estimaltes suggest an increase In mean sea-surface lemperature of coly 26 (°C)
could cause the glabal destruction of coral recf eccsysterms (Hoegh-Cukdberg, 1990,
| dimake duange will modiy the flow of energy and cyding of matenads within ecosystems
nsome cases, dterig their ity to provide the ecosysiem services we depend upon. "
B Increases In lemperature rmay slow or shul down the Athintic themmohadine d rubliton that pewers the Gulf Stream,
causing reductions In seasurface and air temperatures over the Noth Atlantic and rothem Europe, charnges in the geo- I I I l a e a n g e

hic distnbutions of fshenes, and Increased sk of hy posta in the decp ocsmn
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EXECUTIVE SUMMARY

DRT TO THE
\TES SENATE

onfederal partners at the regional, state,

ling current problems and to anticipating

in a time of unprecedented opportunity.
Today, as never before, we recognize the links among the land, air, oceans, and human activi-

Lina TAlA hasra ammnns ta adsranand tachaalanes cad L ales dalnmaatine an A wrdda srmeiates A0
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* 165.2 million sq.km (64m sq

miles) or half the world’s ocean
area or a third of the earth’s total
surface area

* 56 Pacific Island and Rim
Countries and Territories with a
total population of 2.9 billion

e Combined Economic value of
US $34.7 trillion, or 57% of global
GDP
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e Literature review

— more than 3,400 papers covering more
than 45 countries

* Vetted by scientists
representing 30+ countries

* Pacific Ocean Library
(library.centerforoceansolutions.org)
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FACIFIC OCEAN LIBRARY

Home | Pacific Ocean Regions | Threats & Impacts | Bibliographic Database | Frequently Asked ?'s | Contact Us

Pacific Ocean Library

The Center for Ocean Solutions Pacific Ocean Library is a unique resource housing scientific articles, reports, government
publications, and gray literature on Pacific Ocean’s greatest threats, environmental and socioeconomic impacts, and potential

solutions for the region. Designed for managers and researchers worldwide, regardless of affiliation, the library provides timely
research and foundational readings on all aspects of these topics.

The Pacific Ocean Library emerged from an extensive literature review prepared for a group of scientists developing a Pacific
Ocean Scientific Consensus Statement, which prioritizes key threats to the health of the Pacific Ocean, highlights the impacts of

these threats, and outlines a road map for action. This statement—signed by 380 scientists around the world—is in turn part of a
larger Pacific Ocean Initiative and Pacific Ocean 2020 Challenge to sustainably manage this vast and complex region.

Features of the Pacific Ocean Library include:

. Fully browsable and searchable database

. Search by threats, impacts, and solutions

. Foundational readings by Pacific Ocean region

Citations from peer-reviewed joumnals, books, reports, and conference proceedings
Article abstracts

Links to help you find online sources of complete works (e.g. article PDFs)

Ability to export citations in a number of popular formats

Citations added and database improved on an ongoing basis

We are currently seeking permissions to post full-text articles and will continue to upgrade the library’s content. Please email us
at library@centerforoceansolutions.org with any suggestions you have for improving the database.
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Ecosystems and People of the Pacific Ocean -
Threats and Opportunities for Action:

A Scientific Consensus Statement

Executive Summary:

The people from around the Pacific Ocean. from the Arctic to Antarctic, from countries populous and sparse.
are witnessing a decline of the Pacific Ocean’s vast resources and in the ability of people to use those
resources. Pollutants, nutrient and sediment run-off from land. overfishing, habitat destruction, and climate
change emerge repeatedly as the major causes. Though this wide-spread similarity of threats across the
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AN EXECUTIVE SUMMARY OF

Pacific Ocean
Synthesis

Sclentific Literature Review of Coastal and
Ocean Threats, Impacts, and Solutions

South East ‘;.

Pacmc Ocea\
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Major Threats Facing the Pacific Ocean

® POLLUTION & HABITAT ® OVERFISHING & ® CLIMATE CHANGE

: DE
Organic pollutants from STRUCTION EXPLOITATION Carbon dioxide (COz2)

sewage, nutrient pollution  proqyctive marine and Unsustainable resource discharged to the
from fertilizer run-off, coastal habitats are lost  use reduces fish stocks atmosphere is both
plastic marine debris, to destructive fishing throughout the Pacific, altering seawater
toxic dumping and oil practices, poor agricultural limiting fish catches and  chemistry resulting in
spills, urban run-off and land use, inappropriate often causing ecological  ocean acidification and
other pollutants combine  5astal development, and ~ shifts that further causing the ocean to
to create one of the industrial wastewater. reduce biodiversity warm leading to sea
most critical classes of and productivity. level rise, habitat
ocean threats. shifts, increased storm
intensity, altered
precipitation patterns,
and coral bleaching.
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Impact Levels:

: Severely affects both environment and
society; recovery will take years, if ever

Medium Impact: Environment may be altered/destroyed;
Impact smaller in scale and can recover in shorter
timeframe than high impact threat

Low Impact: Environment altered but not destroyed;
Impact to fewer people and places
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Pollution

Harmful Algal Blooms = =&

Chemical
contaminants
Marine Debris

Overfishing

labitat Loss
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e Market-Based
Solutions

* Integrated Coastal &
Zone Management £

* Marine Protected 7/ INd=== I\ ="
A:&J Tk : ]
Areas

e Governance
Reform
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* “Incoherent” array of
over 88 disjointed MPAs
In state waters

Burden on petitioner to
prove need for an MPA

* Traditional fisheries
management collides
with ESA, MMPA... and
itself and utterly fails to
integrate ecosystem
principles

MLPA Blue Ribbon Task Forve, Ocsober23.24, 2008 meeting, Agenda lem W5

Existing State

! Marine Protected Areas

»
/-A.rnGauaSm
ackerichor SMCA

Cabelio SN, Prepared by
_Tm Gu; SMCi Caifomia Depun.'nm:o(ﬁsn and Game

T ———Van Dammo SMICA Maine
————NMancheseor and Arena Rock SMOA

Dol Mar Landng
Salt ot SMCA. el ap
Fom Ross SMOA-— orsdo Cove SMOA

Elkhom Sl
Padtc Grove & wsw“m s
Cormal Bay SVCA—
Foint Lobos SMR
Judia Bloifor Bums SNIGA—,

Big Crock SMR”

Asascadom Boach SMCA:
Morm Boach SMOA
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Mandate to establish
MPA network by 2011
for improved ecosystem
protection

State fisheries
managers must address
ecosystem protection
L 3 and coordinate FMPs
RS with MPAs
““Bull - Vocalization
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To protect the natural diversity and function of marine
ecosystems.

To help sustain and restore marine life populations.
To improve recreational, educational, and study

opportunities in areas with minimal human
disturbance.

To protect representative and unique marine life
habitats.

Clear objectives, effective management, adequate
enforcement.

To ensure that the state's MPAs are designed and
managed as a network.
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— State Marine Reserve (no take)

— State Marine Park (no commercial take, but

may allow/limit recreational take)

— State Marine Conservation Area (allows
selected recreational and commercial take)
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* |s not a Fisheries
Management Law

* Requires use of
“Best Readily
Available Science”

MLPA

Deep Soft-bottom

©RickStar. |
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Fast Facis

* A network of several smaller
marine reserves can be a viable
alternative to one large reserve.

* A network can function to pro-
tect multiple habitats and species
and to provide insurance against
catastrophes.

* To form a network, reserves
should be spaced closely enough
that young fishes and inverte-

brates can move among them.

ge ectso marine reserves
inside their horders

ypically when a marine reserve is ] um 1 ) '
established, the goal is to increase the 51 ] = Average
abundance and diversity of marine life iy i ;
inside. Scientific research shows that 'x - O N =the sursber of
marine reserves consistently accomplish E| :‘;;-",""
this goal. _gl o0 : e
= .
E :
More Fishes, Shellfish, and Other & xo :
Marine Life 5 :
Considerable scientific d published =
npeumedpunis—pvwduadaﬂpm u - E
of what has happenad after the sxtablishment of £ - e

PISCO

Partnership for Interdisciplinary Studies

Diversity

— BSEIes
yonu their horders

of Coastal Oceans i

sumimary: marine reserves
contrihute to ocean health

e L

mals may drik outfrom
servas into fishad areas.

cientific evidence clearly shows that people are causing a
decline in the oceans health. Marine reserves have proved
to be an effective way to protect habitats and biodiversity in
the ocean. While marine reserves are not a cure-all, they are
important for sustaining ocean life and human well-being.

People Have Created Marine Reserves
Around the World

At least 45 nations—ranging from smal! islands to large countries—have estab-
lished marine reserves in temperate and tropical regions. Scientific studies of at
least | 24 marine reserves in 29 nations have been published in peerreviewed
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Inside reserves
species are:
more abundant,
larger, and
more diverse

w
o
o

8

o
S

Percent Change in Biological Measures

Biomass Density Size Diversity

Lester et al., in press
N = 55 N=118 N=5I N =39
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1999: MLPA becomes law

2001: S but bad process

2002: better process but ran out of S

2004 to present (MLPA Initiative):

S, staffing, deadlines, political will,
transparent public process w/ public-

private partnership
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b P S CA Marine Life
Fish & Game Protection Act
Commission

CA Dept. of Fish & Game

Blue Ribbon Task Force

General Public

Science Advisory Regional Stakeholder
Team Group

O
L
)]
S
=
4=
O
i)
V)
)
>
L=
©
=
=
X
—
>




CENTER FOR

OCEAN TCA MLPA Central Coast (2004-07)
SOLUTIONS %;.,; o T

| A é :
IR AR immelE CA Marine Life
Fish & Game Protection Act
Commission
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Science Advisory Regional Stakeholder
Team Group
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BRTF Role SAT Role
Interpret MLPA Build scientific literacy

Propel action Develop scientific guidelines

. o o V24
Resolve uncertainties or “rules of thumb

Frame decisions Determine levels of

Ensure transparency & protection "LOPs

consistency Evaluate MPA alternative

Represent state interests proposals

Affirm authority of SAT &
Initiative staff team

Bridge RSG and FGC
Spend S wisely

|dentify ways to improve
proposals

Sort science & policy
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 To protect =" SAT Guidelines - Goals 1 and 4

I atu ra l Identified Key Habitats Using: - s conpote
diversity and + Bottom Type and Depth Categories ek

» Biogenic Habitats
fu N Ct| on Of « Oceanographic Features
marine

ecosystems

* To protect representative and uniqgue marine
life habitats
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No Single Answer

0—-1km

1—10km

10 — 100 km

100 — 1000 km |

> 1000 km

Invertebrates
Abalone
Mussel
Octopus
Sea Star
Snail
Urchin

Rockfishes

China
Gopher
Grass, Kelp
Other Fishes
Sheephead
Greenling

Surf perches

Eels

Rockflshes

Black
Brown
Copper

Greenspotted
~ Yellowtail

~ Widow
Other Fishes
- Anchovy

~ Herring

. Sardine
Birds
 Gulls

~ Cormorants
Mammals

~ Harbor Seal
~ Otter

Olive
Vermilion

| Other Fishes
Blk. & Yellow

Cabezon
Ca. Halibut
Lingcod

Invertebrates
. Dung. Crab*
Rockfishes
. Bocaccio

Canary

Fishes

. Big Skate

~ Pacific Halibut
~ Sablefish*
~ Salmonids*
- Sturgeon

~ Whiting*

- Birds

. Gulls*
Mammals

~ Porpoises
~ Sea Lions*

Invertebrates
- Jumbo Squid*
Fishes

~ Sharks*

~ Tunas*

. Turtles*
Birds

~ Albatross*

. Pelican*

~ Shearwater*
- Shorebirds*
~ Terns*
Mammals

~ Dolphins

~ Sea Lions*
~ Whales*

* Seasonal ii\/ligration
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0—-1km

i ML=

»1—10-km

Which Species Do You

\( ‘-.Lm. d

10 — 100 km

Want to Beneﬁt?

100 — 1000 km

> 1000 km

Invertebrates
Abalone
Mussel
Octopus
Sea Star
Snail
Urchin

Rockfishes
Blk. & Yellow
China |
Gopher
Grass, Kelp

Other Fishes

Sheephead

Greenling
Surf perches

Eels

Rockflshes
Black
Brown
Copper

Greenspotted

Olive
Vermilion

Other Fishes

Cabezon
Ca. Halibut
Lingcod

Invertebrates
. Dung. Crab*
'Rockfishes

. Bocaccio
Canary

~ Yellowtail

~ Widow
Other Fishes
- Anchovy

~ Herring

- Sardine
Birds
 Gulls

~ Cormorants
Mammals

~ Harbor Seal
~ Otter

Fishes

. Big Skate

~ Pacific Halibut
~ Sablefish*
~ Salmonids*
- Sturgeon

~ Whiting*

- Birds

. Gulls*
Mammals

~ Porpoises
~ Sea Lions*

Invertebrates
- Jumbo Squid*
Fishes

~ Sharks*

~ Tunas*

. Turtles*
Birds

~ Albatross*

~ Pelican*

~ Shearwater*
- Shorebirds*
~ Terns*
Mammals

~ Dolphins

~ Sea Lions*
~ Whales*

* Seasonal ii\/ligration
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0—-1km

|
N\ |

o
- Boae TGV S

1—10km

Larger Size

10 -100 km

efits More Species

100 — 1000 km |

> 1000 km

Invertebrates
Abalone
Mussel
Octopus
Sea Star
Snail
Urchin

Rockfishes

China
Gopher
Grass, Kelp
Other Fishes
Sheephead
Greenling

Surf perches

Eels

Rockflshes
Black
Brown
Copper

Greenspotted
=~ Yellc wtail

~ Widow
Othel Fishes
~ Ancliovy

~ Herting

. Sarcine
Birds
 Gulls

~ Cortrorants
Maminals

~ Harlior Seal
~ Otte:

Olive
Vermilion

| Other Fishes
Blk. & Yellow

Cabezon
Ca. Halibut
Lingcod

Inveriebrates
. Dun). Crab*
Rock ishes
. Bociiccio

Canary

Fishes

. Big Skate

~ Pacific Halibut
~ Sablefish*
~ Salmonids*
- Sturgeon

~ Whiting*

- Birds

. Gulls*
Mammals

~ Porpoises
~ Sea Lions*

Invertebrates
- Jumbo Squid*
Fishes

~ Sharks*

~ Tunas*

. Turtles*
Birds

~ Albatross*

~ Pelican*

~ Shearwater*
- Shorebirds*
~ Terns*
Mammals

~ Dolphins

~ Sea Lions*
~ Whales*

* Seasonal ii\/ligration
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Suggested Minimum Size Guidelines
Alongshore span of 5 — 10 km (3 - 6 miles)

Preferably 10 — 20 km (6 - 12 miles)

Extend from the intertidal zone to deep waters
(3 miles offshore)

-
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juveniles

7 larvae

’ N

Key Question: Can Enough
Larvae get to Another Reserve?
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seaweeds

invertebrates

s

fishes

10

100
km
Estimated Dispersal Distance

10

km
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Habitat representation

Rocky Intertidal

Shallow Rocky Reefs/Kelp
Forests (0-30 M)

Deep Rocky Reefs (30-100 M)
Sandy Habaitat (30-100 M)

Sandy Habitat (0-30 M)

Sandy Beaches

Representation needed to
encompass 90% of
biodiversity

~0.6 linear miles

~1.1 linear miles

~0.2 square miles

~10 square miles

~1.1 linear miles

~ 1 linear mile

Data Source

PISCO Biodiversity
PISCO Subtidal

Starr surveys

NMES trienmial trawl surveys
1977-2007

Based on shallow rocky reefs
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Size: minimum area of 9 sqg. miles
preferred area of 18-36 sg. miles

Spacing: no more than 30-60 miles apart

Habitat Coverage: all key habitats should
be protected

Replication: at least 3-5 replicates of
each habitat type
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MLPA Biue Ribbon Task Force March 14-15, 2006
Meeting - Agenda Item #5 (Dr. Carr presentation)

Differences Among Packages

OsSMP

OSMCA Low
OSMCA Mod
B SMCA High

Across the entire study region | SMR

at the highest level (SMR) of
protection: Kelp Beds
Packages 2 protects 31%
AC and S protect 25%

3 protects 20%, and

1 protects 15%.

Percent Available Habitat

This pattern generally applies
at the subregion level as well.
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So Central Coast
Region

* 12 MPAs = 3.76%

* 5 marine reserves
= 0.65%

From This...

[ e MmnaCormmatansins -9

[ ot homan
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Atascadero Beach- SMICA

Morre Beach - SMCA
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Map 1. Central Coast Study Region and Existing State Marine Protected Areas
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7.5% area in “no
take” marine
reserves, remainder
mostly in moderate
to high protection
conservation areas




CENTER FOR
OCLCAIN
SOLUTIONS

N S U AT

Strong Statutory mandate
Secure funding

Rich foundational data
Clear scientific briefings
Transparent process

Political champions Scientists

Entrepreneurial staff who can

Decision support tool & communi-
hands-on training cate!

Firm/tight deadlines
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| As Adopted by the Fish and Game Commission.
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} T~ Central Coast Study Region

SMR Pacific Grove | SMRMA ——

—Marine Gardens
= —%
Jp = swmca -
7 _Lovers Point —- S :T:"'fu
== SR s

Carmel Bay  ———— _Edward F. Ricketts
SMCA ~— SMCA

Pt. Lobos
by SMR

o Point Sur
Z2 SMR

Big Creek A
sSMCA X ——___Big Creek
Lopez Point =\ SR

Piedras Blancas

olse 4 Piedras Blancas

o

Point Piedras 53X
N -
Blancas S

Cambria VWhite Rock
SMCA ———— (Cambria)
= SMCA

Point Estero \ ~ =
Morro Bay - =V OINOay
SMRMA P SR

Point X ____Point Buchon
Buchon e SMR

Point Buchon
SMCA
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4/19/2007

SMCA = state marine conservation area
SMR = state marine reserve

SMP = state marine park
SMRMA = state marine recreational management area
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Use a BRTF model for next region
Clarify roles of stakeholders, BRTF, DFG
Keep independent professional staff

Involve FG Commission earlier and more
meaningfully with SAT, BRTF, RSG

Enhance state agency capacity: FG
Commission; DFG; State Parks; SWRCB
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C E N T E R F O R : § ‘Kf:;; Arena Marine Lifs Protection Act g
) '1 ” k 3 SMCA SMR  SeaLion \u North Cartrai Coast Study Reglon
U L/ IV i" int Cove SMCA [ZZ3 Proposed State Marne Conservasion Area
3 Saunders —— e
arine Reserve
S O L U T | O N S " Reef SMCA memunenmnwwm-
Sea I Proposes 3pecial Cicsure
! - Del Mar Ranch A A I
> i AT i Landing SMR — [ ] Y
] Cove i Sretel
F ro m : : Point SMR  Salt e MR
k SMP  Russiin Russian
River River
*13 MPAs (1 mari : e ==
S a rl n e o] Bodega
Head ""——Estero Americano SMRMA
reserve of 0.28 sq mi) : M B e
e q a1 Head
SMCA Estero de
P A (o) 3 Drakes Estero SMCA Limantour
26.9 sq mi (3.54% of i @ OF
Pomt Reyes SMCA ——
B (07, 8pscial Clowwss
A z North Farallon (ote .
StUdy reg|0n) 1 Islands SMR == T
i yes Duxbury
: SMP
T . % Southeast
O " & Farallon
IslandSMCA Pacifica
_§- Southeast ~ Montara
sland SMR Half Moon
Number Area Percentage of |: L/
of MPAs | (square miles) | Study Region Point SMCA
State marine reserve 11 88.15 11.55%
State marine conservation area 9 63.75 8.36%
State marine park 2 3.79 0.50%
MPAs Total 22 155.69 20.41%
State marine recreational 2 0.24 0.03% 2d on April 23, 2008
management area ive and is being _ North Gentral Coast
U —— . T, Wt L R ot E T Study Region

Regional Stakeholder Group (NCCSRG) (proposals 1-3, 2-XA, and 4). These NCCRSG
proposals will also be forwarded in their entirety to the CFGC for consideration. Further
information on each MPA proposal can be found in the associated text document with the
same MPA proposal name.
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- .Other
Challenges

L.ong Time Scales

nterdisciplinary
Problems

Nearshore
Oceanography

Science — Policy
Interface
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a Large Marine Ecosystem I
- how does it work?
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- is it changing?
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ertidal Biogeography -
Defined Regions

® Westlslands

@® North Mainland
Mid Islands

® Eastlislands

@® South Mainland

3

Rocky Intertidal Biogeography - statistical

® Northwest Channel Islands and Central coast mainland
@® Mainland Santa Barbara, Ventura and W LA counties
Intermediate Temperature Channel Islands
Warm Water Region
® Southern California Mainland
® Catalina and San Clemente Island




