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Future Oceans?

CORROSIVE




Not so much...

CORROSIVE




Calcium Carbonate and Acidification

Time sequence of shell dissolution in an Antarctic pteropod in waters simulating 2100 conditions projected for the Southern Ocean under a
business-as-usual CO2 emissions scenario. Credit: David Liitschwager / National Geographic Stock



hat is Calcium Carbonate?

carbonate «— Carbonate + Calcium

CaCO, «» CO,% + Ca?*
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What is Calc
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n of Seawater

Dioxide + Water - Carbonic Acid

Co, + H2

ic Acid - Hydrogen lon + Bicarbonate

7 H,CO;~> HCO,
en lon + Carbonate lon = Bicarbonate lon

H* + CO,% - HCO;

+ Carbonate lon <> Calcium Carbonate

a2+ +@ Caco,

‘Why CO, is Bad for Shells

More CO,

means harder
to make CaCO,



Saturation State

turation State (Q) goes up with carbonate

Precipitation

Energy Needed to Calcify

Saturation State (Q)



What makes CaCO, shells?

About 600 species in Puget Sound!!!
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Calcium Carbonate Mineralogy
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[ ]
[ |
I High Mg calcite

I Mostly aragonite, some high Mg calcite
[ ] Aragonite

B Mostly aragonite, some calcite
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From Busch et al. in prep



Shells may dissolve

Green et al. 2009
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Shells may be harder to build
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Calcification in Fish

Otolith
Seabass Larvae

Photo: Hubbs SeaWorld Research Institute

Photo: Scripps Institution of Oceanography, UC San Diego

Checkley et al. 2009



Hermie the Hermit Crab





hells the only thing impacted?

NO



Sensory tissues are affected by OA




CO, and pH Affect Physiology




Photosynthesis is Affected by CO,
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From Busch et al. in prep
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A lot to Learn...
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Corrected version

killing sea life?

By Craig Welch
Sssttls Timss snvironment reportsr

WILLAPA BAY. Pacific County &€
The collapse began rather unspectacularly

Washington's shellfish growers largely shrugged it off

million oyster indust

to reprint or copy this arficle or photo, other than personal use, must be obtained from The Seattle Times. Call 206-464-3113 or e-mail

Oysters in deep trouble: Is Pacific Ocean's chemistry

In 2005, when most of the millions of Pacific oysters in this tree-lined estuary failed to reproduce

In a region that provides one-sixth of the nation’s oysters &€ the epicenter of the West Coast's $111
/ 85" everyone knows nature can be fickle.

West Coast Oyster Crisis

Widespread
repeated larval
failures linked to pH
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NWFSC Research




Larvae Culture




NWFSC Research

Deformed
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NWFSC Research




Experiments at the NWFSC

(underway and planned)
-CO,, DO, temp and nutrient interactions
- Natural temporal patterns in CO,

Collaborations with
Universities, Tribes,
State Agencies, NGOs



CO, Fluctuations
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Species are Interdependent
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Puget Sound Ecosystem
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Economic Cost of OA
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What to Do About OA?







Reduce Other Stressors




Plan for Change
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