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Phase I:
Information
Gathering

Literature review and
interviews

+2010 GFNMS/CBNMS
report, “Climate Change
Impacts”

*Research published after
2010 report

*Documentation for indicator
projects in other regions

Determine selection
process and criteria

*Read NCA'’s “Ecological
Indicators for the Nation

*Work with GFNMS
management to develop
priority management
guestions that indicators
should address

*Determine regional selection

process in consultation with
partners

Phase II: Physical
and Biological
Indicators

Create list of candidate
indicators

Discuss & refine candidate
indicators with mentors

Determine data available for
candidate indicators

Consult with experts about
candidate indicators

« Written survey
¢ Indicator Selection Workshop

Refine list based on expert
consultation

Follow-up consultation with
project advisors

Finalize indicators

Phase IIl: Working
Group &

Monitoring Plan

Form GFNMS Indicators
Working Group to:

« Define indicator monitoring
goals

*Develop monitoring
strategies for final indicators

«For each monitoring strategy,
determine:

«Implementation timelines
ePartners involved
eFunding requirements

*Develop the Indicators
Monitoring Inventory and
Plan

Phase IV: Indicator
Report

Develop detailed indicator
report for journal publication

Develop outreach indicator
report for management












1. Define Indicator
Monitoring Goal and
Objectives







1. Define Indicator
Monitoring Goal and
Objectives

2. Determine selected
species for biological
Indicators




SELECTED MID-TROPHIC LEVEL SPECIES

SANDY BEACH

Mole crab (Emerita analoga)

ROCKY INTERTIDAL

California mussel (Mytilus californianus)
Ochre sea star (Pisaster ochraceus)
Gooseneck barnacle (Pollicipes polymerus)
Giant green (Anthopleura xanthogrammica) &
Sunburst anemone (Anthopleura sola)
Volcano barnacle (Tetraclita rubescens)

ESTUARIES & BAYS

Gaper clam (Tresus capax and/or Tresus nuttalli)
Staghorn sculpin (Leptocottus armatus)
Shiner surfperch (Cymatogaster aggregata)

NEARSHORE SUBTIDAL

Blue (Sebastes mystinus) and Gopher (Sebastes
carnatus) rockfish
Cabezon (Scorpaenichthys marmoratus)

OFFSHORE (BENTHIC & PELAGIC)

Copepods (e.g., Pseudocalanus mimus in boreal and
Calanus pacificus in transition zone)
Shortbelly rockfish (Sebastes jordani)
Pteropods (e.g., Clione limacina and Limacina
helicina)

Ochre Sea Star & Sunburst Anemone,

Steve Lonhart, MBNMS



SELECTED HABITAT-FORMING ORGANISMS

ROCKY INTERTIDAL & ISLAND

Mussel beds (Mytilus californianus)
Surfgrass (Phyllospadix scouleri and/or Phyllospadix
torreyi)

NEARSHORE SUBTIDAL

Bull kelp (Nereocystis luetkeana)

ESTUARIES & BAYS

Pickleweed (Salicornia virginica and/or Sarcocornia
pacifica)
Eelgrass (Zostera marina)
Cordgrass (Spartina foliosa)

OFFSHORE (ROCKY BENTHIC)

California hydrocoral (Stylaster californicus)




SELECTED SEABIRD SPECIES

Brandt’s cormorant (Phalacrocorax penicillatus)
Cassin’s auklet (Ptychoramphus aleuticus)
Common murre (Uria aalge)

Brandt’'s Cormorant, Chad King, MBNMS



1. Define Indicator
Monitoring Goal and
Objectives

2. Determine selected
species for biological
Indicators

3. For each indicator,
develop case studies,
monitoring strategies, &
activities




PRIORITY LEVEL SYMBOLS:

Kk k

*k

*

Support for this indicator
monitoring activity is critical,
even during times of limited
financial resources

Support for this indicator
monitoring activity is very
important, even during times of
limited financial resources

Support for this indicator
monitoring activity is important,
even during times of limited
financial resources

NEED FOR ADDITIONAL FUNDING & INFRASTRUCTURE SYMBOLS:

$$9

$S

$

No existing monitoring
infrastructure or equipment

Some existing monitoring
infrastructure or equipment

Extensive monitoring
infrastructure or equipment exists




OCEAN CHEMISTRY MONITORING STRATEGY #1:

Expand the geographic coverage of ocean chemistry monitoring.
Need for Additional Funding & Infrastructure:

$$

Gaps in Research:

1. Do organisms respond to average carbonate chemistry conditions, and/or changes in the variability
(seasonal, monthly, daily) of these parameters?
2. What is the impact of combined influence of low-pH and low oxygen waters, which may co-occur

within the study region?

3. How does ocean chemistry influence local productivity and food webs, and vice versa?

Activity 1.1:

Add pH and pCO, instruments to existing
moorings and offshore cruises; support with
discrete bottle samples.

Priority: ***

Current and Potential Partners:
e GFNMS
e (CeNCOOS
e State water agencies
* Local universities
e Qcean Margin Ecosystems Group for
Acidification Studies (OMEGAS) partner
universities
e PISCO/MARINe
e Pacific Marine Environmental Laboratory
(PMEL)
e \West Coast Ocean Acidification and Hypoxia
Science Panel
e West Coast Governors Alliance on Ocean
Health
Implementation Timeline:
<1 year

Activity 1.2:
Expand monitoring of ocean chemistry in critical
habitats, including moorings and surveys.

Priority: **

Current and Potential Partners:
® GFNMS
e (CeNCOOS
e State water agencies

® Local universities, including UC Davis and
the OMEGAS program

e PISCO/MARINe
e PMEL

e West Coast Ocean Acidification and Hypoxia
Science Panel

e West Coast Governors Alliance on Ocean
Health

Implementation Timeline:
~ 1-2 years
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Nur et al. 2011




Futures of
Wild Marin
















Futures of Wild Marin, Scenario Planning for Climate Change Adaptation
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