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An ocean of change

CA Fourth Climate Assessment, 2018



CA Fourth Climate Assessment, 2018

We understand broad scale trends & 
predictions



‘Mosaic’ of pH elucidated by 
partnerships between Federal 
Agency & University Researchers

Natural laboratory and 
opportunities to understand 
adaptation

Data from: NOAA (R. Feely), NSF-OMEGAS and 
UCDavis; Feely et al., 2016; Hill et al. in prep.  

However, we observe large variability in pH within 
this  complex system



Local chemistry variability: ACCESS Cruises

Ωarag horizon shallower 
nearshore due to upwelling

2010-2017



Temporal variability in chemistry

Depth of Ωarag
horizon is dynamic, 
shoals & deepens 
frequently exposing 
organisms to a 
variety of 
conditions.



Ωarag shoals when colder, deepens when warm
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Well-mixed water 
column
(upwelling)

Stratified water 
column



Complexity of conditions is important, 
and stressors don’t always overlap...

Temperature Ωarag



Photo Credit: NOAA/OET/Nautilus

Deep sea corals in Cordell Bank NMS: 
Archive of present and past ocean chemistry



A need for a network of observations



Local scale solutions & actions matter



Needs & visions for CA

Long term investigations are 
essential

Complexity of conditions along 
the coast matter 

We need to understand impacts of 
OA from multiple perspectives

Partnerships are critical



New perspectives on OA

Whitney 
Berry
Ocean 
Protection 
Council

Mary Miller
Exploratorium

Jessica 
Williams
Ocean Science 
Trust

Jan 
Freiwald
Reef Check 
Foundation

Terry 
Sawyer
Hog Island 
Oyster 
Company

What have we learned so far, what do we 
need to know, what actions can we take?





Reconstructing ocean acidification using 
empirical relationships w/ T, S, DO

Catherine Davis et al., 2018, Estuaries and Coasts

Measured T, S, DO and 
carbonate chemistry used 
to develop relationships; 
reconstruct past OA 
trends (see papers by 
Juranek, Alin, and Davis)

Aragonite saturation and DO at BML Mooring, 2014
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