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Overview on Ocean Acidification
Casco Bay “Mud Summit” (Jan. 2013)
Casco Bay Estuary Partnership, U. Southern Maine

Scott Doney Woods Hole Oceanographic Institution
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Fate of Anthropogenic CO, Emissions (2000-2009)

1.10.7 Pg Cy* 4.1%0.1

PgCy+
Atmosphere

47%

2.4Pg Cyt

—é :
ey 27% |

23404
PgCyt

Oceans & "o

LeQuere et al. Nature Geosciences 2009; Global Carbon Project 2011 /ﬂ;



Ocean Acidification
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Ambient CO, (Vineyard Sound) High CO, (estuaries, future)

Eastern Oyster Larvae

Anne Cohen & Dan McCorkle
WHOI (2012)
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Stormwater
runoff

Fertilizer
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Doney et al. PNAS 2007; Doney Science 2010; Kelly et al. Science 2011
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Atlantic Sea Scallops

Biogeochemical
Model

nviron}ie{tal

quality

Sea Scallop Economic
Model

S, Fishery management
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Collaboration with J. Hare
& D. Hart, NOAA/NMFS
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Washington State Blue Ribbon Panel on Ocean Acidification

From Knowledge to Action

http://lwww.ecy.wa.gov/water/marine/o
ceanacidification.html

November 2012

Ocean Acidification:

Washington State
Blue Ribbon Panel

-Reduce emissions of CO,

-Reduce local land-based
contributions to ocean
acidification

-Adapt to & remediate
Impacts of ocean
acidification

-Monitor and investigate
causes & effects of ocean
acidification
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Chlorophyll a, mg m”

Sea surface temperature, °C
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Northeast Shelf
Warming (2011-
2012)

http://www.nefsc.noaa.gov/eco
sys/advisory/current/advisory.h
tml
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Tunas
4%

Blue Crab
7%

Pollock
13%

Sablefish
5%

Pacific Halibut
6% Menhaden
4%

U.S. ex-vessel revenue ~$4 Billion/year
NOAA NMFS; Cooley & Doney ERL 2009




Collapse of Pacific NW
Oyster Hatcheries

The Seattle Times

Oysters in deep trouble: Is
Pacific Ocean’'s chemistry
Killing sea life?
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Upwelling
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Reduced Larval
Production During
Upwelling Events

Oyster Larval Production e
vS. Saturation State
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Marine Life Susceptible to
Ocean Acidification

-Reduced shell formation
-Habitat loss
-Less avalilable prey
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4 —e—Sea pCO, based on DIC and TA

—e—Wet air pCO, based on
MLO data

Air pCO, trend = +1.69+0.03 patm y”
Sea pCO, trend =+1.88+0.15 natm y"'

—o— pH based on DIC and TA

-o— pH based on direct
measurement

In situ pH trend = -0.0019 + 0.0002 y*
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Doney et al. Ann. Rev.
Mar. Sci. 2009

Dore et al. PNAS 2009
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