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Take Action
The Oregon Ocean Acidification and Hypoxia (OAH) Action Plan outlines actions that
Oregon will take to adapt to and mitigate OAH impacts. We need all Oregonians to help
make a difference facing this global problem.

Here is how YOU can help make a difference
Help Monitor Ocean Change

- Establish local and regional community-based monitoring networks
- Join an existing research or management survey as a volunteer

Reduce Excess Carbon and Prevent OAH Stressors

- Plant and maintain trees and restore coastal habitats
- Support State regulatory and voluntary programs to improve water quality
- Be mindful of your personal carbon footprint and reduce where you can food waste, water usage, home heating/cooling/lighting, and driving patterns

Build Resilience to Ocean Change

- Work with industry, managers, and researchers to develop OAH specific 		
adaptation/mitigation steps
- Support sustainable and adaptable local coastal business growth as OAH 		
impacts occur

Learn about OAH Science and Solutions

- Encourage local schools and universities to teach about OAH
- Attend science and policy lectures, speaker series, and outreach events
- Use your network to share information about OAH science, impacts,
and solutions

Encourage and Participate in Public Processes

- Support your local communities, cities, or organization to join coalitions and 		
formulate their own OAH Action Plans
- Speak with and organize letters to your state and local government 			
representatives for OAH Action

Why is the Oregon OAH Action Plan Needed?
Oregonians have always treasured the ocean’s bounty and natural beauty. But our ocean’s
resources are at risk. Fossil fuel combustion and related accumulation of carbon dioxide (CO2) and
other greenhouse gases has led to climate change, ocean acidification, and ocean hypoxia that
threaten our future reliance on ocean resources. Crab, salmon, oysters, halibut, and prey species
that feed ocean life have already shown vulnerability.
Climate and other human
drivers of ocean change ...
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... impacts economically and ecologically
important marine species.
The Oregon OAH Action Plan identifies ways that our government and individual Oregonians can make a
difference to slow these impacts and adapt to the changes we are already seeing. Ocean Acidification
and Hypoxia (OAH) are harmful to ocean life and the economic stability of the Oregonians who rely on
a healthy ocean.
Graphic Credits - several graphics in this document were purchased from or used courtesy of the Integration and Application Network, University of Maryland
Center for Environmental Science (ian.umces.edu/imagelibrary/)

To learn more about OAH science, impacts, and solutions,
please visit the Oregon OAH Council’s website:

oregonocean.info/index.php/ocean-acidification

Toma medidas

El Consejo de Coordinación de
Oregón sobre Acidificación
Oceánica e Hipoxia

El Plan de Acción de Oregón sobre Acidificación Oceánica e Hipoxia (AOH) describe
medidas que Oregón adoptará para adaptarse y así mitigar los impactos de la AOH.
Necesitamos la ayuda de todos los residentes de Oregón para marcar una diferencia con
este problema global.

Aquí es como puede marcar una diferencia
Ayudar el monitoreo de los cambios oceánicos.
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- Establecer redes de supervisión basadas en las comunidades locales y regionales
- Participar en investigaciones existentes o encuesta administrativa como
voluntario

Reducir el exceso de carbono y impedir los factores estresantes de la AOH

R

- Plantar y mantener árboles y restaurar hábitats costeros
- Apoyar los reglamentos mandatorios y voluntarios del Estado para mejorar la calidad del agua
- Sea considerado con su huella de carbono personal y reducir adonde puede - desechos alimentarios,
utilización de agua, calefacción/enfriamiento/iluminación del hogar, y hábitos de conducción

Fomentar la resiliencia a los cambios oceánicos

D

- Trabajar con la industria, administradores, y investigadores a desarrollar
solusiones que conlleven a mejorar la adaptación/mitigación de la AOH
- Apoyar el crecimiento del adaptación y sustentabilidad del negocios locales y costeros cuando los
impactos del AOH ocurren

Aprender más sobre la ciencia y los impactos de la OAH

- Alentar escuelas locales y universidades a enseñar más sobre la AOH
- Asistir conferencias científicas y políticas, serie de discursos, y actividades de divulgación
- Usar su red a compartir informacion de ciencias de la AOH, los impactos, y las soluciones

Fomentar y participar en los procesos públicos

- Apoyar las comunidades, ciudades, o organizaciones locales a formar coaliciones y formular sus
propios Planes de Acción de la AOH
- Hablar con y organizar letras para representantes de su gobierno estatal y local para acción sobre AOH

¿Por qué necesitamos El Plan de Acción sobre la AOH?
Los residentes de Oregón siempre han valorado las bondades y belleza natural del océano. Pero,
los recursos oceánicos están en peligro. El consumo de combustibles fósiles y la respectiva
acumulación del dióxido de carbono (CO2) al igual que otros gases de efecto invernadero ha
causado el cambio climático, la acidificación oceánica e hipoxia que amenazan a nuestros
dependencia de recursos oceánicos del futuro. Cangrejos, salmónes, ostras, halibuts, y las especies
predadoras que alimentan la vida oceánica ya han demostrado vulnerabilidad.
Fuerzas de Clima de Los Cambios Oceánicos ...
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AO pone agujeros en
las conchas del
pterópodos

AO interrumpe el sentido
del olfato del salmónes

No se sabe cómo AOH
afectará a la
vegetación subacuática
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Hipoxia causa
la muerte de
cangrejos

AO reduce huevos de
cangrejos el desarrollo de
larvas

Hipoxia cambia la
distribución pez halibut

AO afecta el crecimiento de
la conchas del mejillones

AO reduce el desarrollo de
larvas y supervivencia de
erizos de mar

... afecta especies marinas que son importante para
la encomia y ecológica de Oregon.

El Plan de Acción de Oregón sobre Acidificación Oceánica e Hipoxia identifica maneras que nuestro
Gobierno y los Residentes de Oregón pueden llevar a cabo para tener una influencia decisiva y así reducir
los impactos y a su vez, adaptarse a los cambios que estamos experimentando. La Acidificación Oceánica e
Hipoxia (AOH) son dañinas no solo para la vida oceánica sino que también para la estabilidad económica de
los residentes de Oregón que dependen de un océano sano.
Créditos de la Imagen - Varios gráficos en este documento fueron comprados o usadas a la cortesía de la Integración y Red de Aplicaciones, El Centro de Ciencias
Ambientales de la Universidad de Maryland (ian.umces.edu/imagelibrary/)

Para obtener mayor información acerca la ciencia de la AOH,
los impactos, y las soluciones propuestas, favor visite el sito
web del consejo de la AOH:

oregonocean.info/index.php/ocean-acidification
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Research Needs
The Oregon Ocean Acidification and Hypoxia (OAH) Action Plan identifies ways that
Oregonians can make a difference to slow OAH impacts and adapt to the changes we
are already seeing. This abbreviated list of research actions from the OAH Action Plan
was prioritized by the OAH Council. This list is meant to be a starting place to help guide
researchers and funding groups on what the OAH Council thinks are top priorities for the
state of Oregon. Additional research needs and priorities will be developed as needed.

Here are the top RESEARCH ACTIONS that can make a difference
Advance Scientific
Understanding

Reduce
Causes

• Re-establish OAH monitoring in Yaquina Bay
• Co-locate existing Marine Reserves sampling
with new OAH intertidal and subtidal OAH monitoring
• Add biological and chemical OAH monitoring to the
Newport Hydrographic Line
• Sustain OAH monitoring in Tillamook Bay
• Maintain and support new OAH instruments within
communities and alongside at-risk industries
• Provide a workshop to prioritize biological
monitoring metrics for OAH
• Conduct a socio-economic
vulnerability assessments of Oregon’s
vulnerabilities to OAH

• Develop effective
and efficient ways
to reduce excess
CO2 and OAH
stressors

Create Resilience
• Identify strategies to restore, protect,
and sustain: (1) Nursery habitat for valuable
shellfish, (2) Submerged Aquatic Vegetation (SAV)
and
native shellfish, (3) Oregon’s water quality, (4) Life history
stages of OAH vulnerable marine species, (5) Economic
resilience in coastal communities and marine industries

• Research of resilient shellfish aquaculture strains
• Develop maps to that promote resilience in: (1) SAV and native
oyster core distribution areas, (2) Priority areas for habitat
restoration and protection
• Conduct an ecosystem modeling of SAV, and
hydrodynamic and biogeochemical processes
to inform: (1) Regions considered for blue
carbon and/or carbon mitigation offsets, (2)
Aquaculture practices in Oregon’s bays
and estuaries

Why is the Oregon OAH Action Plan Needed?
Oregon’s commitment to understand, actively adapt to, and mitigate OAH requires us to invest funding
and time to build a more predictable future. Oregon’s approach to solving these problems requires
addressing excess CO₂ and OAH stressors simultaneously recommends will take time to implement. To
build the brightest future for the ocean and its species and the communities that depend on them, and
despite uncertainty, we can and must act now in a pro-active way that will improve ecosystem outcomes for
resilience, as a “no-regrets” strategy.

The Oregon OAH Action Plan identifies ways that our government and individual Oregonians can make a
difference to slow these impacts and adapt to the changes we are already seeing. Ocean Acidification
and Hypoxia (OAH) are harmful to ocean life and the economic stability of the Oregonians who rely on
a healthy ocean.
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To learn more about OAH science, impacts, and solutions,
please visit the Oregon OAH Council’s website:

oregonocean.info/index.php/ocean-acidification
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Species Spotlight
Dungeness Crab

Ocean Acidification (OA) and Hypoxia (H) are harmful to ocean life and the economic
stability of the Oregonians who rely on a healthy ocean. The Dungeness crab fishery is
one of Oregon’s highest harvest values commercial fisheries, and is an iconic pastime for
recreational harvesters.

What is at risk?
Economic Effects

Overall declines in harvest levels,
resulting in possible economic
and recreational losses
throughout the State.

Foodweb Effects

Declines in food
(such as clams
and mussels)
affect crab health.
Habitat Effects

Eelgrass is an important habitat
for crabs, and may buffer short
term effects of OAH through
photosynthesis (absorbing CO2 and
releasing oxygen).
Direct Effects

Larval growth and shell
formation out of chitin
(a calcium carbonate
compound) can also be
affected by lower acidity.

Cumulative Effects

Poor ocean conditions
are likely to lead to lower
productivity.

Sensory Effects

Behavior maybe affected
by changing cues, due to
altered chemical signaling
(peptide production) needed
for juvenile settlement.

Graphic Credits - several graphics in this document were purchased from or used courtesy of the Integration and Application Network, University of Maryland
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What is OAH?
Ocean acidification and hypoxia (OAH) are increasing, and are related to the same factor that is causing
climate change.
The culprit?

Fossil fuel combustion and related accumulation of CO₂ and other greenhouse gases.

The solution? Local actions will lead to a brighter future, for the oceans, its species and 				
the communities that depend on them. We can and must act now!
Solar Warming

Changes in
Wind Patterns and
Ocean Circulation

CO2 and
Other Pollutants

Land Runoff
Seasonal up-welling:
decades old, acidified
and low oxygen

Annual worth of
Oregon’s Crab Industy

> $60 million/year
The earth’s oceans have absorbed 30% of the excess CO₂ produced from fossil fuel combustion since the
Industrial Revolution (mid 1800s). When absorbed by seawater, CO₂ undergoes chemical reactions that lower
seawater pH (making it more acidic), and thus hampers shell formation in marine life. Hypoxia (low oxygen)
conditions are also on the rise as a result of climate change, due to changing wind and weather patterns.
This is leading to extended periods of hypoxia in some of Oregon’s coastal waters, impacting a wide range of
marine animals from crabs to fish.

Support Action!
Ocean Acidification and Hypoxia (OAH) will not stop on its own, and actions must be taken by regional and
national governments, communities, and scientists now in order to address the growing problems. Through
coordination and collaboration, such as through the Oregon OAH Action Plan, Oregon will be able to adapt
and mitigate the effects of OAH. Solutions are needed to help Oregon’s wild fisheries and marine resources
withstand the projected changes in OAH.

To learn more about OAH science, impacts, and solutions,
please visit the Oregon OAH Council’s website:

oregonocean.info/index.php/ocean-acidification

Oregon’s Coordinating Council on
Ocean Acidification and Hypoxia

Species Spotlight
Olympic and Pacific Oysters

Ocean Acidification (OA) and Hypoxia (H) are harmful to ocean life and the economic
stability of the Oregonians who rely on a healthy ocean. Olympic oysters (native) and
Pacific oysters (cultured) provide important ecological and industry opportunities
throughout coastal Oregon.

What is at risk?

Pacific

Olympic
Habitat Effects
Eelgrass, habitat for Olympic and
Pacific oysters, may buffer short
term effects of OAH through
photosynthesis (absorbing CO2 and
releasing oxygen).

Cumulative Effects

Direct Effects
Larval growth and calcium
carbonate shell formation in
Olympic and Pacific oysters
are lowered by OA.

Hatchery Effects
Pumped seawater used in
hatcheries now must be chemically
modified to reduce the effects of
OAH on larval Pacific oysters.

Foodweb Effects
Species shifts in phytoplankton,
feed for Olympic and Pacific
oysters, may occur with
changing ocean conditions.

Economic Effects
With declining larval supplies,
Pacific oyster farmers may
experience declines in
production.

Olympic

Pacific

Small changes in pH make a large
difference in growth conditions,
which could affect Olympic and
Pacific oysters throughout their life.

Graphic Credits - several graphics in this document were purchased from or used courtesy of the Integration and Application Network, University of Maryland
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What is OAH?
Ocean acidification and hypoxia (OAH) are increasing, and are related to the same factor that is causing
climate change.
The culprit?

Fossil fuel combustion and related accumulation of CO₂ and other greenhouse gases.

The solution? Local actions will lead to a brighter future, for the oceans, its species and 				
the communities that depend on them. We can and must act now!
Solar Warming
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Pacific

Annual worth of
Oregon’s Oyster Industy

> $10 million/year
The earth’s oceans have absorbed 30% of the excess CO₂ produced from fossil fuel combustion since the
Industrial Revolution (mid 1800s). When absorbed by seawater, CO₂ undergoes chemical reactions that lower
seawater pH (making it more acidic), and thus hampers shell formation in marine life. Hypoxia (low oxygen)
conditions are also on the rise as a result of climate change, due to changing wind and weather patterns.
This is leading to extended periods of hypoxia in some of Oregon’s coastal waters, impacting a wide range of
marine animals from crabs to fish.

Support Action!
Ocean Acidification and Hypoxia (OAH) will not stop on its own, and actions must be taken by regional and
national governments, communities, and scientists now in order to address the growing problems. Through
coordination and collaboration, such as through the Oregon OAH Action Plan, Oregon will be able to adapt
and mitigate the effects of OAH. Solutions are needed to help Oregon’s wild fisheries and marine resources
withstand the projected changes in OAH.

To learn more about OAH science, impacts, and solutions,
please visit the Oregon OAH Council’s website:

oregonocean.info/index.php/ocean-acidification

Species Spotlight
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Salmon

Ocean Acidification (OA) and Hypoxia (H) are harmful to ocean life and the economic
stability of the Oregonians who rely on a healthy ocean. Salmon are one of the favorite
pursuits of Oregon’s recreational and commercial anglers, as well as being an essential
cultural resource Northwest tribes.

What is at risk?
Habitat Effects

Changes in OAH can not
only affect oceans but
are also experienced
in estuarine and river
environments.
These environmental
effects have carryover into
all aspects of the Salmon
life cycle.

Cumulative Effects

Foodweb Effects

Early Salmon life stages’
survival could be altered
as a result of material diet
changes due to OAH.

Pteropods (marine snails) are
key prey, whose shells are
sensitive to OA and are pitted
by increased acidity.
Sensory Effects

Direct Effects

Juveniles may experience
reduced growth rates, which
can increase the risk of
predation.

Signaling in brains can be
disrupted, causing fish to
possibly not recognize prey,
predators, or migration cues.

Economic Effects

Fisheries managers and researchers are not certain how OAH effects
may compound across Salmon life stages and on habitats, or if there
will be any effects on commercial and recreational Salmon harvests.
Graphic Credits - several graphics in this document were purchased from or used courtesy of the Integration and Application Network, University of Maryland
Center for Environmental Science (ian.umces.edu/imagelibrary/)

What is OAH?
Ocean acidification and hypoxia (OAH) are increasing, and are related to the same factor that is causing
climate change.
The culprit?

Fossil fuel combustion and related accumulation of CO₂ and other greenhouse gases.

The solution? Local actions will lead to a brighter future, for the oceans, its species and 				
the communities that depend on them. We can and must act now!
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Annual worth of
Oregon’s Salmon Industy

> $15 million/year
The earth’s oceans have absorbed 30% of the excess CO₂ produced from fossil fuel combustion since the
Industrial Revolution (mid 1800s). When absorbed by seawater, CO₂ undergoes chemical reactions that lower
seawater pH (making it more acidic), and thus hampers shell formation in marine life. Hypoxia (low oxygen)
conditions are also on the rise as a result of climate change, due to changing wind and weather patterns.
This is leading to extended periods of hypoxia in some of Oregon’s coastal waters, impacting a wide range of
marine animals from crabs to fish.

Support Action!
Ocean Acidification and Hypoxia (OAH) will not stop on its own, and actions must be taken by regional and
national governments, communities, and scientists now in order to address the growing problems. Through
coordination and collaboration, such as through the Oregon OAH Action Plan, Oregon will be able to adapt
and mitigate the effects of OAH. Solutions are needed to help Oregon’s wild fisheries and marine resources
withstand the projected changes in OAH.

To learn more about OAH science, impacts, and solutions,
please visit the Oregon OAH Council’s website:

oregonocean.info/index.php/ocean-acidification

Oregon Coordinating Council on
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Hypoxia

Understanding its effects on Oregon
Low oxygen can cause stress and even death for fish and other aquatic animals.
Oxygen is essential for most life on earth including fish and other aquatic animals like shellfish,
which extract it from water. If oxygen levels in seawater get too low, it is called Hypoxic.

What is the issue?
•

The frequency of hypoxic events in Oregon’s waters
is increasing, and the low-oxygen areas are coming
closer to shore, affecting our productive coastal
ecosystems and fisheries.

What are the causes?
•

•

•

Each year on the West Coast, there is upwelling.
Upwelling is driven by wind currents that cause deep
ocean water, rich in nutrients to replace surface level
ocean water.
When the nutrient-rich, low oxygen water
reaches Oregon’s coast, microscopic plants called
phytoplankton begin growing. When Phytoplankton
sink to the sea floor they are then decomposed by
microbes that consume oxygen further decreasing
oxygen levels along our shores.
Unlike the Gulf of Mexico and in other parts of the
world, the primary cause of Oregon’s ocean hypoxic
events is wind driven upwelling of low oxygen,
nutrient-rich waters - not nutrient runoff from the
land.

Why is it important?
•

Hypoxic events can cause a decrease in the number
of species as well as where certain species can live
- Oregon has already seen this occur in shifts in our
Dungeness crab and Halibut fisheries.

What can YOU do about hypoxia?
In addition to regional and national governments, communities, and scientists working on
this issue, Oregonians like YOU need to act now to address the causes impact of hypoxia.

Through coordination and collaboration, such
as through the Oregon Ocean Acidification
and Hypoxia (OAH) Action Plan, Oregon will
be able to adapt and mitigate the effects of
OAH. Solutions are needed to help Oregon’s wild
fisheries and marine resources withstand the
projected changes in OAH.

Support Action!
To reverse the loss of oxygen in our ocean, we all must act together.

Oregon OAH Action plan highlights many steps that YOU can do to make a difference!
- Join an existing citizen science project
- Reduce where you can food waste, water usage, home heating/cooling/lighting, and
driving patterns
- Support sustainable and adaptable local coastal business growth as OAH impacts occur
- Educate yourself and others on hypoxia by visiting the OAH Councils online resource
library.
- Encourage and work with your local communities on joining coalitions and formulating
OAH Action Plans, receive updates on regional action.

To learn more about OAH science, impacts, and solutions,
please visit the Oregon OAH Council’s website:

oregonocean.info/index.php/ocean-acidification

