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Ocean acidification IS an increase In
ocean acidity due to

Increased atmospheric CO,
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Ocean acidity could increase
100-150% by the year 2100.

The rate of acidification is 10-100
times faster than any time in the
last 50 MILLION vyears.
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Nutrients and ac'k‘i"dkﬂi"f"ikc'étion
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Phytoplankton die
Bacteria bloom

Upwelled water

From Kelly et al. 20m1

Bacteria consume oxygen,
respire carbon dioxide



OA can have many effects

Respiration/Photosynthesis Development
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Development of OA science

Clear and
“simple”!

Increasingly robust
and predictable

Confidence

More nuanced,
conflicting results

Time

Busch et al 2015



Complex systems have complex responses
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©2004, ACIA

http://marinebio.org/Oceans/Biotic-Structure.asp



Inferagency Working Group on OA

Strategic Plan for Federal . Vision
Research and Monitoring of “A nation, globally engaged and

eI guided by science, sustaining
healthy marine and coastal
ecosystems, communities, and
economies through informed
response to ocean acidification”

_eETCH 2014
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~ OAP Observing Portfolio

Assess the current state and development of OA

Understanding of spatial and temporal variability in
carbonate chemistry and the processes that drive
this variability

groduce validated maps, meta data and underlying
ata

Continue long-term record of dynamics and
processes controlling OA on the coastal shelves
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Cruises:

© NOAA OAP West Coast cruise
| © Washington OA Center cruise
<& CalCOFI cruise
Buoys/Moorings:

@® OAP-I00S Buoy

© NSF OOl Buoy

O Other Buoy (IOOS, NSF. local)
@ Other Mooring (NSF, local, EPA)
O I00S-OAP & other Shellfish

O NMS Mooring

i Estuaries:
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OA Model and Forecasts

Bottom Oxygen (ml 5'1)
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Northwest Fisheries Science Center

Understanding how physical, chemical,
biological and ecological processes interact in
the California Current System and Salish Sea,
such that managers can make informed choices
of how to account for OA effects in their
decision-making



Field work
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Modeling









Functional Group

Benthic Herbivorous Grazers
Mesozooplankton

Bivalves

Pteropods

Coralline algae

Crabs

Shallow Benthic Filter Feeders
Crangon shrimp
Dungeness crab
Carnivorous Infauna
Deposit Feeders
Humboldt squid

Small Demersal Sharks
Large Zooplankton

Fish

Stony corals

Soft corals

Market squid

Pelagic bacteria

Sea stars moonsnail whelk
Nearshore sea urchins
Pandalid shrimp

Spiny dogfish
Coccolithophore
Meiobenthos

Large phytoplankton
Microphytobenthos

Small phytoplankton
Microzooplankton
Macroalgae

Benthic bacteria
Gelatinous Zooplankton
Deep Benthic Filter Feeders
Seagrass
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OA ecosystem modeling in Cali. Current
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J@‘(@Iﬁding carbon chemistry

where species live

Mar Biol (2013) 160:1807-1812
DOT 10.1007/500227-012-2052-0

REVIEW, CONCEPT, AND SYNTHESIS

Appropriate pCQO, treatments in ocean acidification experiments

Paul McFElhany « D. Shallin Busch
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Seasonal Carbonate Chemistry Covariation with
Temperature, Oxygen, and Salinity in a Fjord Estuary:
Implications for the Design of Ocean Acidification
Experiments
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Interpretation and design of ocean acidification experiments
in upwelling systems in the context of carbonate chemistry
co-variation with temperature and oxygen

Jonathan C. P. Reum'™, Simone R. Alin?, Chris J. Harvey', Nina Bednarsek?, Wiley Evans®3,
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Educational Outr

SOARCE Webinar Series
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Webinar
Series

Q\aring Ocean Acidification Resources for Communicators & gducaty

e 1100 participants to date
® 2200 listserv members
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Education

Education Implementation Plan Education Needs Assessment

EDUCATION
PRODUCT
INVENTORY
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NOAA OCEAN ACIDIFICATION NEEDS
EDUCATION IMPLEMENTATION SURVEY
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