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Oceans II = By Thomas E. Lovejoy

Rising ac1d1ty threatens marine life

WASHINGTON
he problems of acid rain and
acid lakes, which came to pub-
lic attention in the 1980s, have
been addressed to a consider-

able degree. Today we face a far more
profound challenge: increasingly acid
OCeans.

It is little known outside of scientific
circles that a fundamental change has
already taken place in the chemistry of
the two thirds of the earth’s surface oc-
cupied by oceans. The change, of 0.1 of a
pH unit, sounds trivial when expressed
in the logarithmic scale that science
uses, but it translates to the upper layers
of the oceans already being 30 percent
more acid than in preindustrial times,

The change is being causes by in-
creased atmospheric levels of green-
house gases, in particular carbon diox-
ide. In addition to forcing climate
change, more carbon dioxide combines
with water and produces carbonic acid.

The consequences for marine ecosys-
tems are only beginning to be under-
stood but are bound t011‘)e i:::.r-refaching.
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(2) Greenland ice-sheet stability
(3) Antarctic ice-sheet stability

(4) Major ecosystem disruption



When will the 2°C and 4°C
thresholds will be breached?



Projected temperature rise
for A1B & A1F1 scenarios (Hadley, 2009)
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7>~ Ihe impact of a global temperature
P~ rise of 2 °C
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What is a “safe” level?
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% The Role of Life Processes

== Proxies (LOESS)

== GEOQCARE Il

Present-day CGC

Origin of
land plants

Expansion of
angiosperms

C|0O|S

D

Carb

FI'

Tr | J

Mg

400

300
Time (Ma)

200

100

0



Over the past three centuries, ecosystems have lost
200-250 billion tons of carbon
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Re-Greening the Emerald Planet
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