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http://www.pmel.noaa.gov/co2/story/Ocean+Carbon+Uptake
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o reducing CO;?makes it more difficult
for organisms to make their shell —
especially aragonitic ones

http://www.skepticalscience.com/ocean-acidification-global-warming.htm
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UQx DENIAL101x 5.3.3.1 Ocean acidification
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Global Distribution of Atmospheric Carbon Dioxide
NOAA ESRL Carbon Cycle
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represantation of tha latitudinal distribution of atmospheric carbon dioxide in e marne boundary layer. Data rom tha Carbo
alr sampling network ware used. The surfaca represents data smoothed in time and latitude. Confact: Dr. Plefer Tans and Dr. Ed

cooperatee
NOWA ESAL Carbon Cycle, Boulder, Colorado, (303) 457-6678, pleter.tansiénoaa.gov, hitp.fwww, estlnoaa. govigmd fcoggl,
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Here is a related lecture-video from Denial101x - Making Sense of Climate Science Denial
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Climate Forcing and Temperature
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Glacial-interglacial change. Over the course of the past 24,000 years, CO.concentrations have risen (black
curve) (1) as Earth emerged from glaciation, as shown by climate records from Greenland and Antarctica

(blue curves) (14, 15). Schmitt et al. (2) report a record of the change in the 1:C/..C ratio of CO.during this time
(red curve). The isotopic ratio is expressed in delta notation, where 6.:C is the deviation of a sample ratio

from that of an internationally expected standard, expressed in parts per thousand. Comparison of the CO:record
with the isotopic record provides insights into the mechanisms behind the CO:.rise.

/ http://lwww.sciencemag.org/content/early/recent / 29 March 2012 / Page 1/ 10.1126/science.1219710






Temperature (°C)

Global Deep Ocean Temperature
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50 million years ago (50 MYA) Earth was ice-free.

Atmospheric CO, amount was of the order of 1000 ppm 50 MYA.

Atmospheric CO, imbalance due to plate tectonics ~ 10 ppm per year.




CO, rise ppm/year
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Figure 2: Relation n . nd mean gl [ tem ; ring warmi

periods, including the Paleocene-Eocene Thermal Maximum, Oligocene, Miocene, glacial
terminations, Dansgaard-Oeschger cycles and the post-1750 period.
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Fig. 1. Comparison of present, past, and future ocean ecosystem states.
In the geologic past (middle panel), a warmer, less oxygenated ocean sup-
ported longer food chains based in phytoplankion smaller than present-day
phytoplankton (left panel). The relatively low energy transfer between trophic
levels in the past made it hard to support diverse and abundant top pred-
ators dominated by marine mammals and seabirds, and also reduced deep-
sea organic matter burial. Equilibration of weathering with high atmospheric
pC0; allowed carbonates to accumulate in parts of the deep sea. Reef con-
struction was limited by high temperatures and coastal runoff even as high

B s 5 5 - _-11"_{: P Fhur iy

organic matter burlal l

Reduced tropical
organic matter burial

Red clay Deep sea

CaCO, dissoives

sea level created wide, shallow coastal oceans. In the future (right panel),
warming will eventually reproduce many features of the past warm world but
will also add transient impacts such as acidification and stratification of the
surface ocean. Addification will eventually be buffered by dissolving carbon-
ates in the deep ocean, which create carbonate-poor “red clay.” Stratification
and the disappearance of multiyear sea ice will gradually eliminate parts of
the polar ecosystems that have evolved in the past 34 million years and will
resirict the abundance of short—food chain food webs that support marine
vertebrates in the polar seas.

R. Norriset al.,
Science, 2013
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