There are no known risks from ocean 'acidification'.
by Richard S Courtney

Dear Mark:

You write:

In a message dated 21/02/2009 05:31:44 GMT Standard Time, save.the.eagles@gmail.com writes * :

The oceans' acidity scare is back, embodied in the Monaco Declaration : 

http://www.edie.net/news/news_story.asp?src=nl&id=15958 

      * editor’s note : full message published here : www.iberica2000.org/documents/EOLICA/GLOBAL_WARMING/CLIMATE_CHANGE_LATEST/Ocean_acidification_rebuttal.doc
The following sumarises my views on the risks and causes of ocean 'acidification'.

Risks from increased ocean 'acidification'.  

There are no known risks from ocean 'acidification'.

It is often asserted that ocean ‘acidification’ could cause difficulties for the ability of oceanic creatures to form their calcareous exoskeletons.  Clearly those who assert this have never heard of the White Cliffs of Dover:  they are made of chalk.

Most chalks – including the famous White Cliffs - formed during the Cretaceous period, between 100 and 60 million years ago. Chalks from this period can be found around the world, and they consist of the microscopic skeletons of oceanic plankton.

The Coccolithophores are the major group of chalk forming plankton. Their individual spherical skeletons are called cocospheres and they consist of a number of calcareous discs called coccoliths. After death of the plankton, the skeletons settled to the bottom of the sea and most coccospheres and coccoliths collapsed, but they can be clearly seen using scanning electron microscopy (SEM). Indeed, back in my days working in a lab. I often used chalk as a demonstration of SEM to visiting parties of non-scientists because coccospheres are pretty.

Cretaceous chalks formed when global temperatures and atmospheric carbon dioxide concentration were higher than now. Indeed, global temperature was 5 to 6 deg.C higher than now and atmospheric carbon dioxide was 4 times higher than now 

(see e.g. http://www.jstor.org/pss/57127).

But the calcerous skeletons of oceanic creatures from that time are so abundant that they now comprise many hills and mountains around the world. 

So, I wonder why some people fear that slightly higher global temperatures and slightly higher atmospheric carbon dioxide concentration than now would hinder formation of such skeletons.

Similarly, it is asserted that corals could be harmed by ocean 'acidification', but that is also extremely implausible for the same reason:  i.e. corals flourished when temperatures and atmospheric CO2 were much higher than now in times past.

Cause of ocean 'acidification'

Determination of cause and effect relationships is a severe problem when attempting to evaluate every aspect of the anthropogenic global warming (AGW) hypothesis.

It is often claimed that ‘ocean acidification’ (i.e. change to the pH of the ocean surface layer that is reducing the alkalinity of the surface layer) is happening as a result of increased atmospheric CO2 concentration.  However, I have repeatedly pointed out that the opposite is also possible because the deep ocean waters now returning to ocean surface could be altering the pH of the ocean surface layer with resulting release of CO2 from the ocean surface layer.  Indeed, no actual release is needed because massive CO2 exchange occurs between the air and ocean surface each year and the changed pH would inhibit re-sequestration of the CO2 naturally released from ocean surface.

Ocean pH varies from about 7.90 to 8.20 at different geographical locations but along coasts there are much larger variations from 7.3 inside deep estuaries to 8.6 in productive coastal plankton blooms and 9.5 in tide pools. The lowst ocean pH is in the most productive regions where upwellings of water from deep ocean occur. 

It is thought that the average pH of the oceans decreased from 8.25 to 8.14 since the start of the industrial revolution (Jacobson M Z, 2005).  And it should be noted that a decrease of pH from 8.2 to 8.1 corresponds with an increase of the CO2 in the air from 285.360 ppmv to 360.000 ppmv at solution equilibrium between air and ocean (calculations not published).  

In other words, the ocean 'acidification' (estimated by Jacobson) is consistent with the change to atmospheric CO2 concentration for the estimated change to the solution equilibrium between air and ocean.

Thus, it is important to determine the cause/effect relationship between the changes to the atmospheric CO2 concentration and the pH of the ocean surface layer:  i.e. which of these changes is causing the other to change.

If elevated atmospheric CO2 concentration were changing ocean pH then the ocean pH would be highest at upwelling regions and lowest at downwelling regions.  The upwelling regions having lowest pH suggests that the ocean pH is changing to alter the atmospheric CO2 concentration.  And the Vostock ice core data suggests a reason why this is likely.

I am very sceptical of the ice core data because I think they indicate falsely low and very smoothed values for past atmospheric CO2 concentrations.  I base this opinion on the works of Jaworowski (indeed, at his request I presented his paper on ice core analysis to the 2008 Heartland Climate Conference because illness forced his absence).  However, I do think the ice cores indicate long-term changes to past atmospheric CO2 concentrations.  And the ice cores indicate that changes to atmospheric CO2 concentration follow changes to temperature by ~800 years.  If this is correct, then the atmospheric CO2 concentration should now be rising as a result of the Medieval Warm Period (MWP).

This begs the question as to the cause of the ~800 year lag of atmospheric CO2 concentration after changes to temperature indicated by ice cores.  And I suggest it is an effect of the thermohaline circulation.

The water now returning to the surface layer entered the deep ocean ~800 years ago during the MWP.  Therefore, a release of oceanic CO2 in response to altered pH would concur with the ice core indications (assuming my acceptance of long-term trends in ice core data is correct).  And this release could be expected to provide a steady increase in atmospheric CO2 concentration (of at least 1.5 ppm/year) as a result of the water now returning to the surface having entered deep ocean during the MWP. 

Indeed, those who proclaim man-made global warming assert that heat from present global warming is going into the oceans and will return later.  If so, then - for the same reasons - effects of the MWP must be returning now.

Several studies have shown that the recent rise in atmospheric CO2 concentration varies around a base trend of 1.5 ppm/year.  A decade ago Calder showed that the variations around the trend correlate to variations in mean global temperature (MGT):  he called this his 'CO2 thermometer'.  Now, Ahlbeck has submitted a paper for publication that finds the same using recent data.  Reasons for this 'CO2 thermometer' are not known but they probably result from changes sea suface temperature.

So, there is strong evidence that MGT governs variations in the recent rise in atmospheric CO2 concentration but there is no clear evidence of the cause of the steady - and unwavering - base trend of 1.5 ppm/year.  

It is often suggested (e.g. by IPCC) that the anthropogenic emission of CO2 is accumulating in the air, and this could be the cause of the steady base trend.  However, a rise related to the anthropogenic emission should vary with the anthropogenic emission, but the steady rise does not. 

Simply, in the absence of more information, the anthropogenic emissions vary too much for them to be a likely cause of the steady rise of 1.5 ppm/year in atmospheric CO2 concentration that is independent of a temperature effect.

Please note that the annual anthropogenic emissions data need not vary with the atmospheric rise.  Some of the emissions may be accounted in adjacent years so 2-year smoothing of the emissions data is warranted.  And different nations may account their years from different start months so 3-year smoothing of the data is justifiable.  However, the 5-year smoothing applied by the IPCC to get agreement between the anthropogenic emissions and the rise is not justifiable (they use it because 2-year, 3-year and 4-year smoothings fail to provide the agreement).  

So, other possible explanations than the anthropogenic emissions deserve investigation.  

I argue that a response to the MWP provided in the present by the thermohaline circulation is an explanation that does concur with the empirical evidence.  Water now returning to the surface having entered deep ocean during the MWP may be inducing release of oceanic CO2 in response to altered pH, and this release could be expected to provide the steady increase in atmospheric CO2 concentration (of at least 1.5 ppm/year) that is observed to be independent of temperature variations. 

Additional information

I provide the attachments to give more insight to the cause(s) of the recent rise in atmospheric CO2 concentration.  They are 

(a) the cover page with title illustration of

(b) the verbatim text with the illustrations I used to present

(c) the paper I presented at the 2008 Heartland Institute Climate Conference in New York.

The paper (i.e. attachment c) is dry as dust, but I tried to present it in an entertaining way.  A video of that presentation can be seen at

http://www.heartland.org/NewYork08/newyork2008-video.html 

At that URL,scroll down to 

Tuesday, March 4, 2008

8:45 - 10:15 a.m.

Track 2: Climatology

and click on my name

then scrollback to the top where the video will appear.

Unfortunately, the video does not show the illustrations, so I suggest that you follow it while refering to attachments a and b.

Also, it is sometimes suggested that carbon isotope analyses are supporting evidence for an anthropogenic cause for the recent rise in atmospheric CO2 concentration.  In fact, they indicate that the bulk of the cause - and possibly all the cause - is natural (i.e. not anthropogenic).  An explanation of this is probably beyond the purposes of this note but ask me about it if you want to.

All the best

Richard

PS  If you want to see my presentation of Jawarowski's paper (mentioned above) than go to

http://www.heartland.org/NewYork08/newyork2008-video.html 

At that URL,scroll down to 

Monday, March 3, 2008

4:00 - 5:30 p.m.

Track 1: Paleolimatology

and click on my name

then scrollback to the top where the video will appear.

3 attachments  ( available upon request to : save.the.eagles@gmail.com )

Courtney NY presentation 2008.doc   3076K   

New York verbal text.doc     11904K   

NY presentation cover.doc   67K   

