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Ocean acidification

•Let’s start with a video: https://youtu.be/W1TZ8g8JYVU from
http://www.skepticalscience.com/ocean-acidification-global-
warming.htm



http://www.pmel.noaa.gov/co2/story/Ocean+Carbon+Uptake





VIDEO HIGHLIGHTS: Ocean
acidification
oAdding CO2 adds H+ ions making water

more acidic (lowers pH)

oThis in turn reduces CO3
-2 ions

o reducing CO3
-2 makes it more difficult

for organisms to make their shell –

especially aragonitic ones
http://www.skepticalscience.com/ocean-acidification-global-warming.htm



Continued

oTakes hundreds of years to equilibrate

from weathering – or buffering from the

deep sea carbonates as we saw in the

PETM

o0.1 decrease in pH = 26% CO3
-2 ions

o reducing CO3
-2 makes it more difficult

for organisms to make their shell –

especially aragonitic ones



http://www.skepticalscience.com/ocean-acidification-global-warming.htm





Pteropods

http://ocean.si.edu/ocean-acidification?gclid=Cj0KEQjw-
b2wBRDcrKerwe-S5c4BEiQABprW-CHiUm54_8lcDb8ns9yN_W-
5pYHfqqSf7QUb6MFohssaAmCM8P8HAQ



pH through time
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Glacial-interglacial change. O verthe c ou rs e ofthe pas t24, 0 0 0 years , C O 2 c onc entrations have ris en (blac k
c u rve)(1)as Earthemerged from glac iation, as s hown by c limate rec ord s from Greenland and A ntarc tic a
(blu e c u rves )(14 , 15). S c hmittetal. (2)reporta rec ord ofthe c hange in the 13C /1 2C ratio ofC O 2 d u ringthis time
(red  c u rve).  The is otopic  ratio is  expres s ed  in d elta notation,  where δ13C is the d eviation ofa s ample ratio
from thatofan internationallyexpec ted s tand ard , expres s ed in parts perthou s and . C omparis on ofthe C O 2 rec ord
withthe is otopic rec ord provid es ins ights into the mec hanis ms behind the C O 2 ris e.

/http: //www. s c ienc emag. org/c ontent/early/rec ent/29 M arc h20 12 /P age 1/10 . 11 26/s c ienc e. 1 2 197 1 0



Rates of Change



50 m illionyearsago(50 M YA )Earthw asice-free.

Atm osphericCO 2 am ountw asoftheorderof1000 ppm 50 M YA .

Atm osphericCO 2 im balanceduetoplatetectonics~ 10-4 ppm peryear.

What are the rates of change seen here?



Unprecedented rates of change



R. Norris et al.,
Science, 2013

P ast andpresent;futureestim ates



History of oceans for last 65 m.y.
W e know a greatd ealabou tpas tC O 2 , temp. , etc .

N ow

65 m.y.

R. Norris et al., Science, 2013



History of oceans for last
65 m.y. and 100,000 year
projections into the future

Using the past to model
the future

R. Norris et al., Science, 2013

…and a SEGWAY to Modeling



http://www.skepticalscience.com/denial101x-videos-
and-references.html

Full list of Videos from Skeptical Science


