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Acid oceans
What does carbon dioxide from air pollution do to ocean life? Scripps scientists are uncovering a 
frightening future for our coral reefs, shellfish and other sea life. This is a call to action.

Ocean Acidification Center  
at Scripps
W e know that the pollution we send 

into the air has many insidious 
and far-reaching effects. Now scientists 
have revealed that we have another “CO2 
problem.” 

If you’ve ever used vinegar to dissolve 
hard-water deposits, you’ve demonstrated 
what happens to coral reefs, shellfish 
and other marine life as the seawater 
becomes more acidic: They are unable to 
form shells, bones and exoskeletons. Acid 
dissolves them. And when any marine 
species is harmed, that leads to problems 
with other species, and Earth’s food web 
begins to unravel.

Building on Scripps research

One of the hallmarks of Scripps Institution 
of Oceanography research is the collec-
tion of uniform, long-term environmental 
data. For decades, scientists at Scripps 
have led a global collection effort related 
to concerns about the rise in atmospheric 
and oceanic greenhouse gases. Scripps 
geochemist Charles David Keeling led the 
charge in 1983 with the first time-series 
of ocean carbon dioxide content in the 
atmosphere, which proved that carbon 
dioxide content is rising because of the 
burning of fossil fuels. This phenomenon 
of ocean acidification has been validated 
in the scientific literature ever since and 
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“Like rain forests, the 
importance of coral 

reefs lies not so much 
in the diversity of the 

corals themselves, 
but rather in the 

millions of species 
that live primarily 
or exclusively in 
association with 

them.”
– Nancy Knowlton, Ph.D., adjunct 
professor at Scripps Oceanography
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has become a landmark of climate  
science research. 

Furthermore, Scripps researchers report 
that the oceans have absorbed some 30 
percent of atmospheric CO2, changing 
ocean chemistry at a pace that is 100 
times more rapid than in the 650,000 years 
that preceded the modern industrial era.

Specifically, since the 1980s, researchers 
have recorded an overall drop in the pH 
of surface ocean water, from 8.16 to 8.05. 
The size of this difference makes adapta-
tion difficult for many forms of marine life. 
Increased acidity can hamper the ability 
of a wide variety of marine organisms – 
such as clams, mussels and coral – to 
form calcium carbonate shells and skeletal 
structures. The extra energy they expend 
forming shells actually saps their ability to 
perform other basic functions like feeding 
and reproducing. 

Coral reefs and related habitats are home 
to half of all federally managed fisheries 
and support fish stocks with an estimated 
value of $250 million. The bottom line? No 
coral, no habitat, no fish. 

In a related discovery, Scripps research-
ers have revealed that increasing levels of 
carbon dioxide in the oceans can dam-
age the fundamental bodily structure of 
fish. For example, high levels can damage 
ear bones, sensory tools to find food (see 
sidebar).

Ocean Acidification Center

Because ocean acidification is among the 
most urgent environmental crises facing 
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our oceans and our planet – and the full 
implications have yet to be fully under-
stood – Scripps Oceanography has estab-
lished the Ocean Acidification Center. The 
center supports collaboration among a full 
range of researchers who bring their ex-
pertise to bear on the problem. Biologists 
(marine, genomic, molecular, ecology), 
chemists, climatologists and engineers are 
working together to develop effective com-
puter modeling systems and field studies 
to collect accurate, useful data.

Can you help stem 
the tide? 
For more information, contact 
Stuart Krantz 858-822-1405 or 
skrantz@ucsd.edu.
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KPBS Radio, June 25, 2009

An experiment by UC San Diego 
researchers shows that rising 
carbon dioxide levels in the ocean 
have the potential to affect the 
health of fish.

Previous studies have shown that 
increasing carbon dioxide levels in 
the ocean hurt shell-forming crea-
tures and corals. But a new study 
from the Scripps Institution of 
Oceanography shows for the first 
time that CO2 can impact a funda-
mental bodily structure in fish.

The researchers exposed white 
sea bass to high levels of carbon 
dioxide. The fish experienced ab-
normally large growth in their ear 
bones as a result of the exposure. 
The ear bones are used as a sen-
sory tool to find food.

Scripps Professor David Checkley 
is the lead author of the study. “It’s 
difficult to know what the impli-
cations are right now but I think 
what’s perhaps most important 
is that there are potential implica-
tions that merit further experimen-
tation,” said Checkley.

Checkley said any deficit in the 
use of the ear bones could hurt the 
survival of the fish.

Rising CO2 in  
oceans may hurt fish

Endowed Chair in Ocean 
Acidification Studies 
$3.5 million

Endowed Directorship Fund 
$500,000

Endowed Career Development 
Award for Young Scientists 
$500,000 

Named Endowed Student 
Fellowship 
$250,000 

Career Development Award for 
Young Scientists 
$100,000  
($20,000/year for five years)
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