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March 2, 2010: This is an enhanced version of our original paper published in Ecology Law Currents 
(2010) at the University of California, Berkeley (http://elq.typepad.com/currents/2010/02/currents37-
0-soonlegates-2010-0226.html) to provide expanded focus on the science and more detailed citations.  
There is also a clear difference in the language adopted between the two versions of our article owing 
to different editorial preferences.  As scientists, we remain neutral in this regard, since our goal via 
this additional publication is to open the channel for more objective discussion. 
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From December 7 to 18, 2009, lawmakers and representatives from nations around the 
world, scientists, actors, and numerous journalists flocked to Copenhagen to promote a 
strange scheme aimed at controlling human carbon emissions by declaring the element a 
tradable commodity and establishing laws and regulations to govern that trade.ii 
 
Control of carbon emissions is rooted in claims that increasing atmospheric carbon 
dioxide (CO2) concentrations will cause multiple disastrous climatic, ecological and 
economic impacts. The report issued by the United Nations Intergovernmental Panel on 
Climate Change (IPCC) is the primary government-sanctioned source of this claim of 
dangerous manmade global warming. However, IPCC reports and the science behind 
them have come under increasing scrutiny and criticism, especially in the wake of leaked 
or “hacked” email exchanges among leading IPCC scientists who may have used their 
positions to control the scientific debate, alter temperature data and computer model 
output, and promote their belief that the Earth faces a manmade climate crisis.iii 
 
Moreover, the hypothesized dangerous consequences of rising atmospheric CO2 are 
merely speculations without scientific support. Three critical fallacies of the hypothesis 
lead us to the conclusion that blindly continuing down the path of carbon emission 
control, as advocated by many public policy activists and lawmakers, will impose large 
costs on everyone and will benefit only a small cadre of rent seekers – “climate 
entrepreneurs” or “profiteers,” if you will – in exchange for no measurable benefits for 
the Earth’s climate or environment.  
 
Claims that increasing concentrations of atmospheric CO2 will have serious adverse 
effects not only on local, regional and global temperatures, but also on rainfall, animal 
and plant life, and sea levels have been examined by hundreds of studies. None of the 
claims stand up under close scrutiny. Herein, then, lies The First Fallacy about 
Manmade Carbon Dioxide: That rising atmospheric CO2 will produce adverse weather 
and climate changes beyond what would occur due to natural variation.  
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Claims of future harm from rising atmospheric CO2 are contradicted by the evidence.  
For example, the latest global temperature and ocean heat content dataiv are both at odds 
with the claims of disastrous consequences. While some researchers have tended to select 
time periods that support their dangerous-warming hypothesis,v it is now apparent to fair-
minded observers that forecasts of continued surface and atmospheric warming, and 
oceanic heat accumulation, have been at odds with the observationsvi for the last decade. 
It must be rather uncomfortable for the computer modelers and their supporters to try to 
explain away the large discrepancies between the increases in ocean heat content 
predicted on the basis of the dangerous CO2 hypothesis, and the observed ocean heat 
content data.vii  

Arctic temperature data from coastal stations in Greenland and averages over the Arctic 
Pacific, North Atlantic, Greenland-Iceland, and the entire circum-Arcticviii are also at 
odds with this dangerous manmade warming hypothesis. These data show abrupt 
warming and cooling every few decades. The temperature changes fit well with abrupt 
fluctuations in solar activity,ix ocean currents and jet streams. By contrast, the steady rise 
in atmospheric CO2 concentrations over the past century, including especially the last 
fifty years, does not explain the variability in surface temperatures in and around the 
Arctic. 

Neither is it possible to find support for the dangerous warming hypothesis in the audited 
station data from across the United States, when the well-known, and localized, urban 
heat island effect is removed. The evidence shows that warming and hydrological 
changes result directly from urbanization and changing landscape cover.x The warming 
prior to 1940, which represents half of the warming of the twentieth century, cannot be 
attributed to changing CO2 concentrations.  

Failure to find a CO2 greenhouse-warming signal in an extensive and objective search of 
climate records all over the globe in the last century or more leads to a very simple 
conclusion: Atmospheric CO2 is not a dominant driver of weather and climate!xi   This 
stands in very sharp contrast to the speculations from computer climate models,xii which 
are predicated on a strong relationship between atmospheric CO2 and air temperature. 

An examination of the predicted adverse chemical and biological influences of rising 
atmospheric CO2 reveals the Second Fallacy about Manmade Carbon Dioxide: That an 
increase in atmospheric CO2 would have only negative effects on ecosystems and 
biodiversity. 
 
Despite the 2007 US Supreme Court opinion that “greenhouse gases fit well within the 
Clean Air Act’s capacious definition of air pollutant,”xiii atmospheric CO2 is the building 
block for all photosynthetic organisms, green plants, fresh and ocean water algae, and 
photosynthetic bacteria. It is therefore necessary as the base of most food chains. It is 
highly inappropriate to assert that CO2 is an “air pollutant.” 
 
Today’s level of atmospheric CO2 – about 390 ppm (0.039 percent or the equivalent of 
about 4 cents out of $100) – is not “dangerously high” from the perspective of 
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photosynthetic organisms. In fact, 390 ppm is far below the nutrient saturation level for 
these organismsxiv and below the optimal level for growth. And yet few scientists, 
politicians or climate entrepreneurs consider the positive benefits to plants under elevated 
CO2 levels.xv Furthermore, some marine organisms may actually grow better and be more 
productive as a result of ocean acidificationxvi caused by dissolving CO2 in seawater.xvii 
 
This is why some of the fast biological responses – most likely involving the positive 
synergistic interactions among changes in temperature, solar radiation and bicarbonate – 
are likely to stimulate marine life and food production in the world’s oceans.  Biologist 
and oceanographer, Dr. Debora Iglesias-Rodriguez, summarized her findings on the topic 
this way: 
 

“Increased CO2 in the Earth’s atmosphere is causing some microscopic ocean 
plants to produce greater amounts of calcium carbonate – with potentially wide-
ranging implications for predicting the cycling of carbon in the oceans and global 
climate modeling.… Our research has also revealed that, over the past 220 years, 
[single-celled algae and phytoplankton] have increased the mass of calcium 
carbonate they each produce by around 40%. These results are in agreement with 
previous observations that [single-celled algae and phytoplankton] are abundant 
throughout past periods of ocean acidification, such as that which occurred 
roughly 55 million years ago.”xviii 
 

An examination of the procedures used in studies that come to contrary findingsxix reveals 
that they have inappropriately claimed to examine the ocean acidification issue by adding 
hydrochloric acid to seawater, rather than taking the trouble to bubble CO2 through the 
water to more faithfully simulate natural conditions with carbonic acid. It is also 
increasingly clear that there will be both losers and winners in relation to ocean 
acidification; but to only insist on negative effects would be a poor recipe for a well-
informed policy making.xx 
 
Recently, some ecologists and geologists have cautioned about the dangers of carbon 
myopia – of seeing and examining only the alleged dangers of rising CO2 levels in the 
atmosphere, while ignoring the benefits of this plant- and shellfish-enhancing nutrient. 
Putz and Redford,xxi for example, cautioned that carbon-based conservation can be bad 
for biodiversity and harmful to both plants and animals. They note that carbon-based 
discrimination will adversely affect non-arboreal plants, result in shorter tree species, and 
put non-forested ecosystems at risk. They observe: 
 

“Given that tropical savannas and other open-canopied ecosystems are in as much 
jeopardy as closed-canopy forests, the enthusiasm for tree planting among carbon 
investors could create perverse incentives, leading to major biodiversity losses 
from areas that fall on the wrong side of the forest-not forest dichotomy.”  

 
Apart from a few species required for pollination and seed dispersal, “most vertebrates 
and invertebrates are superfluous, if not nuisances, in forests managed for carbon,” Putz 
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and Redford conclude. That means incentives to sustain and preserve those species will 
bring only limited benefits, if they do not actually prove to be detrimental. 
 
Another large team of scientists, led by the distinguished ecologist and conservationist 
Professor Daniel Botkin, made another important point about prediction of species 
extinction by the IPCC and others:  
 

“Current forecasting methods suggest that global warming will cause many 
extinctions, but the fossil record indicates that, in most regions, surprisingly few 
species went extinct [over the last 2.5 million year ... I]n North America, for 
example, only one tree species is known to have gone extinct. Large extinctions 
were reported mainly for tree species in northern Europe (68% loss of tree genera) 
and for large mammals (> 44 kg) in the Northern Hemisphere.”xxii 

 
Professor Kathy Willis and colleagues from Long-term Ecology Laboratory at Oxford 
University added more cautions and explanations: 
 

“[C]autions may be required in interpreting [extinction] results from these models, 
not least because their coarse spatial scales fail to capture topography or 
‘microclimatic buffering’ and they often do not consider full acclimation capacity 
of plants and animals.”xxiii 

 
In the Journal of Biogeography, Dr. Sergio Avila and ten co-authors noted that extinction 
caused by extreme cold (i.e., global cooling) cannot be confirmed either: 
 

“Not a single endemic Azorean species of mollusc that is present in the 
Pleistocene fossil record has since become extinct, and we found no signs of 
‘mass extinction’ in the littoral marine molluscs of the Azores. … Thus, our 
results do not support Briggs’ ‘Pleistocene temperature theory,’ which argued that 
a (supposed) lack of endemism indicates that the older (Azorean endemic) fauna 
was wiped out by a severe drop in sea surface temperatures during the Pleistocene. 
Nearly all of the molluscs now present in the Azores were there prior to the last 
glaciation.”xxiv 

 
In no uncertain terms, Professor Tom van Loon,xxv a geologist and former president of the 
European Association of Science Editors, concluded:  
 

“There are no convincing data either that the Stone Age societies (including 
people such as American Indians, Aboriginals and Maoris in the past centuries) 
that possibly contributed to the disappearance of several large mammals did more 
harm to nature than other species did in the geological past. It seems therefore 
essential that insight into biodiversity and its fluctuations be deepened.… [I]t 
must be admitted that activities in this framework [have received] little attention 
thus far, most probably because the role of natural evolution is largely ignored – if 
recognized at all – by decision makes in the field of nature conservation.”   
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van Loon further pointed out that we do not have any clear evidence that humans and 
their activities have caused past extinctions beyond the “natural”xxvi (i.e., without man) 
background rate of change today. For humans to be the principal culprit in species 
extinction, Professor van Loon estimated, the current rate of species extinction would 
have to be well over 20-100 species per year – far below what is observed today.xxvii  
 
Finally, the Third Fallacy about Manmade Carbon Dioxide is that carbon trading will 
lead directly to a reduction in atmospheric CO2.   
 
Recent failures of carbon emission trading, both in the Chicago Climate Exchange and in 
the European Union Emission Trading Market, confirm a simple but harsh reality: carbon 
trading is an artificial and unworkable system that will cause more harm than good, since 
there are simply too many potential cheaters, too many opportunities to cheat and get 
away with it, and too many opportunities to make big profits by cheating. Professor 
Roger Pielke Jr. has critically remarked that “very complex policies full of accounting 
tricks, political pork and policy misdirection”xxviii are now being devised to create the 
false promise of an international climate-solution deal at Copenhagen. Even Science 
magazine reluctantly agreed on October 23, 2009 that:  
  

“The accounting now used for assessing compliance with carbon limits in the 
Kyoto Protocol and in climate legislation contains a far-reaching but fixable flaw 
that will severely undermine greenhouse reduction goals. … For example, the 
clearing of long-established forests to burn wood or to grow energy crops is 
counted as 100% reduction in energy emissions, despite causing large releases of 
carbon.”xxix 

 
There is a dangerous paralysis creeping into our modern era as a consequence of 
unscientific carbon myopia. This paralysis is illustrated by the nightmare of complex and 
misleading carbon budget accounting, where the  
  

“…[o]ffset of carbon dioxide emissions can be achieved through additional 
storage and protection of carbon pools located in human settlements. Human 
settlements store carbon in natural pools such as vegetation and soil, as well as in 
anthropogenic pools. Anthropogenic carbon pools encompass buildings, printed 
materials, landfills, clothing and living organisms.”xxx 
 

Those who have not followed the trading price of carbon emissions at the Chicago 
Climate Exchange will be intrigued to learn that carbon began trading at the modest price 
of $1 per metric ton in January 2004. Prices then fluctuated wildly,xxxi reaching a peak 
value of $7 per metric ton in May/June 2008. However, as public interest waned (due in 
part to economic conditions, in part to a lack of correlation between the extreme 
scenarios that have been posited and observations in the real world), the trading price of 
carbon emissions fluctuated around a low of $0.10-0.20 per metric ton between October 
and December of 2009.xxxii   
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An initial investor in carbon emissions back in January 2004 has now lost 90% of his or 
her original investment on what has amounted to a tax on a gaseous atmospheric 
component that is essential for all life – and on the hydrocarbon energy that powers 85% 
of the United States economy. Speculators who unfortunately entered the carbon market 
on May 30, 2008 have lost 98.6% of their investments.  
 
At the European Union Emission Trading Market, trading has likewise collapsed. 
Trading peaked around €30 per metric ton in April 2006, dropped to less than €1 in 
February 2007, and eventually reached €0.03 in December 2007xxxiii – a fall to 0.1% of its 
peak value! Ironically, at least part of the reason for the fall was that too many carbon 
emission credits were allocated relative to actual emissions. Moreover, EU emissions 
have actually increased over the same time period – by 10-54% in some countries – 
during this first phase of the EU carbon trading experiment. For example, emissions as of 
the end of 2007 for both Greece and Ireland were 25% above their 1990 levels; 
Portugal’s emissions were 38% above and Spain’s were 54% above.xxxiv  These, of course, 
are the very outcomes that carbon trading was supposed to prevent.  
 
The second phase of EU trading also is not promising, as new hurdles and questions have 
arisen. This is exemplified by the September 2009 decision of the European Court ruling 
against the European Commission’splan to cut emission quotas for Poland and Estonia. 
The court held that the two countries could not be compelled against their will to abide by 
lower emission quotas imposed by the European Commission subsequent to the 
acceptance of the Kyoto Protocol.xxxv 
 
As further proof of the disconnect between the world imagined by the politicians and 
scientists who rushed to Copenhagen – and the real world in which we live – the 
Australian government is currently proposing to trade carbon under its own emission 
trading scheme, at a set price of A$10 per ton per year, until July 2012, at which time the 
cost and price will be dictated by market forces.xxxvi We are willing to bet that its value 
will be much less than A$10 by December 2012, if a free market is allowed to prevail.  
 
For those who have followed the media coverage of the manmade global warming alarm, 
unsuspicious that activist scientists have subverted science to this cause,xxxvii these three 
carbon fallacies may be a shock. We recommend that you check the evidence for yourself, 
as the facts are undeniable. 
 
Do we really want a future based on the grievous misunderstanding engendered by 
carbon myopia? Can humanity really afford to ignore the real harm that would be caused 
by adhering to these fallacies about carbon?  
 
We must have the courage to stand against climate alarmism, and stand for rational 
stewardship and reliable, affordable energy. We urge political leaders of the world to do 
the right thing and to reject any deal that would tax or restrict carbon emissions. Only in 
that way can they protect the jobs, health, welfare, economic opportunities, 
environmental quality, living standards and civil rights that depend so critically on 
hydrocarbon energy. 
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i The views expressed by Willie Soon are strictly his and do not necessarily reflect those of Harvard 

University, the Smithsonian Institution, or the Harvard-Smithsonian Center for Astrophysics.  
ii The principle of such global governance ideals is indeed stated in paragraphs 36-38 of the negotiating text 

for Copenhagen, pp. 18-19 (available at 
http://unfccc.int/documentation/documents/advanced_search/items/3594.php?rec=j&priref=600005444
#beg). Such a global governance view is encapsulated, for example, in Glasbergen [Global 
Environmental Change, in press, 2009], where new Global Action Networks, as agents for collective 
action, “attempt to create a morally inspired voluntary sustainability agenda and new sustainable 
practices that transcend sovereign territories.” 

iii Revealing emails among key IPCC lead authors and participants, including IPCC chairman Dr. Rajendra 
Pachauri, demonstrate quite clearly that some of the primary claims and conclusions by the IPCC about 
climate change being man-made and dangerous were political constructions, rather than neutral and 
objective scientific findings that fair-minded people would expect and demand (e.g., in the main 
science reports from the second through the fourth assessments). The emails suggest a systematic, 
long-term effort to conceal and manipulate air temperature data, influence the peer review process, and 
prevent other scientists and experts from examining their raw data, computer programs and analyses. 
These revelations underscore the critical need for further investigation and extreme caution, rather than 
blindly accepting IPCC reports and claims for policy decisions that would cost trillions of dollars and 
impact jobs, economic growth, living standards and personal freedoms. It is vital that citizens, 
legislators and scientists alike review and rely on the large bodies of research results and conclusions 
published by independent scientists and authors across the world, rather than simply accepting IPCC 
claims and conclusions.  

iv The phrase “global temperature” and “heat” are used here in a layman’s sense, rather than in the correct 
manner as properly founded in physics. For a more in-depth study and discussion on “heat” and 
“global temperature,” we recommend Romer [American Journal of Physics, vol. 69, 107-109, 2001] 
and Essex, Kennedy and Berry [American Journal of Physics, vol. 71, 969-978, 2003] and Essex, 
McKitrick and Andresen [Journal of Nonequilibrium Thermodynamics, vol. 32, 1-27, 2007], 
respectively. 

v See, for example, the discussion and illustration in Figure 1 of an article by Soon and Legates, available at 
http://www.quadrant.org.au/blogs/doomed-planet/2009/08/answering-3-simple-questions. 

vi Consider for example the following statements from Dr. Kevin Trenberth of NCAR via the ClimateGate 
emails: (1) “The fact is that we can't account for the lack of warming at the moment and it is a 

        travesty that we can't.  The CERES [satellite] data published in the August BAMS 09 supplement on 2008 
shows there should be even more warming: but the data are surely wrong.  Our observing system is 
inadequate.”  (October 12, 2009; http://assassinationscience.com/climategate/1/FOIA/mail/1255352257.txt) 
and (2) “Saying it is natural variability is not an explanation.  What are the physical processes? Where did 
the heat go?  We know there is a build up of ocean heat prior to El Nino, and a discharge (and sfc T 
warming) during late stages of El Nino, but is the observing system sufficient to track it?  Quite aside from 
the changes in the ocean, we know there are major changes in the storm tracks and teleconnections with 
ENSO, and there is a LOT more rain on land during La Nina (more drought in El Nino), so how does the 
albedo change overall (changes in cloud)?  At the very least the extra rain on land means a lot more heat 
goes into evaporation rather than raising temperatures, and so that keeps land temps down: and should 
generate cloud.  But the resulting evaporative cooling means the heat goes into atmosphere and should be 
radiated to space: so we should be able to track it with CERES data.  The CERES data are unfortunately 
wonting and so too are the cloud data.  The ocean data are also lacking although some of that may be 
related to the ocean current changes and burying heat at depth where it is not picked up.  If it is sequestered 
at depth then it comes back to haunt us later and so we should know about it.” (October 14, 2009; 
http://assassinationscience.com/climategate/1/FOIA/mail/1255523796.txt). For a fomal paper by Dr. 
Trenberth, see Trenberth [Current Opinion in Environmental Sustainability, vol. 1, 19-27, 2009]. 
vii See the February 5, 2010 updated summary and Figure 2 in this discussion by Bob Tisdale available at 

http://bobtisdale.blogspot.com/2010/02/ohc-linear-trends-and-recent-update-of.html.  For a more 
formal source, consider Figure 4 in Willis et al. [Journal of Atmospheric and Oceanic Technology, 
vol. 36, 846-852, 2009] and Douglass and Knox [Physics Letters A, vol. 373, 3296-3300, 2009]. We 
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also wish to clarify that all the results cited here are for ocean heat content of the top 700 meters of the 
world oceans, and that there is a new paper published by von Schuckmann et al. [Journal of 
Geophysical Research, vol. 114, doi.10.1029/2008JC005237, 2009] that shows an increasing ocean 
heat content from 2003 through 2008 for the top 2000 meters of the world’s oceans. As scientists, we 
are naturally excited about the possibility of heating of the world ocean from below (since there is 
clear evidence for an increasing trend in ocean heat content at the top layers); however, we were 
equally cautious that instrumental calibration for the deeper layers may be problematic. This is why we 
were surprised when one of us (W. Soon) wrote to Dr. Karina von Schuckmann , the lead author of the 
paper, to request the digital values for one of her figures and we were met with a refusal: “We do not 
distribute the time series as they should not be used without the explanations given in the paper” (from 
her August 12, 2009 email). At it now stands, the key point of our discussion here is still that climate 
models did not predict the observed changes in the ocean heat content  correctly (either viewed solely 
for the top 700 meters or the totality of the vertical column of ocean heat content changes down to 
2000 meters with the scenario of warming from below as noted). 

viii See Polyakov et al. [Geophysical Research Letters, vol. 29, doi.10.1029/2001GL011111, 2002], 
Polyakov et al. [Journal of Climate, vol. 16, 2067-2077 , 2003], and Polyakov et al. [Journal of 
Climate, vol. 21, 364-384 , 2008]. 

ix See Soon [Geophysical Research Letters, vol. 32, doi.10.1029/2005GL023429, 2005] and Soon 
[Physical Geography, vol. 30, 144-184, 2009]. 

x See for example, Pielke Sr. and 16 colleagues [Journal of Geophysical Research, vol. 112, 
doi.10.1029/2006JD008229, 2007]; Fall  et al.  [International Journal of Climatology, in press, 
doi.10.1002/joc.1996, 2009]; Rosenzweig and 11 colleagues [Bulletin of the American 
Meteorological Society, vol. 90 , 1297-1312, 2009]; Christy et al. [Journal of Climate, vol. 22, 3342-
3356, 2009] and Christy et al. [Journal of Climate, vol. 19, 548-563, 2006]. 

xi See Essex [PAGEOPH (Pure and Applied Geophysics), vol. 135, 125-133, 1991]; Soon et al. [Climate 
Research, vol. 18, 259-275, 2001]; Lindzen [Energy and Environment, vol. 18, 937-950, 2007]; and 
Koutsoyiannis et al. [Hydrological Sciences, vol. 53, 671-684, 2008]. For the discussion and evidence 
of the secondary role of atmospheric carbon dioxide and methane on the large glacial-interglacial 
climate transition of the past 1 to 2 million years or so, see Soon [Physical Geography, vol. 28, 97-125, 
2007]. 

xii See Lindzen and Choi [Geophysical Research Letters, vol. 36, doi.10.1029/2009GL039628, 2009] for 
evidence on how all current climate models incorrectly represent climate feedbacks, which are rooted 
in fast processes of hydrology and clouds in the tropics. Those processes are extremely important as an 
amplifier to the small warming from greenhouse effects of added atmospheric carbon dioxide. Please 
consider reading the updates and corrections in Lindzen and Choi (2010) [in Proceedings of the 42nd 
session of the International Seminars on Planetary Emergencies, Erice, in press---manuscript dated 
January 12, 2010] concerning one recent published criticism on Lindzen and Choi (2009) by Trenberth 
et al. (2010) [Geophysical Research Letters, vol. 37, in press, doi.10.1029/2009GL042314, 2010]. 

xiii See pp. 29-30 of the majority opinion led by Justice Stevens –  
http://www.supremecourtus.gov/opinions/06pdf/05-1120.pdf.  

xiv See, for example, Figure 23 of Robinson, Robinson and Soon [Journal of American Physicians and 
Surgeons, vol. 12, 79-90, 2007] which republishes as Figure 23 the Figure 6 of Idso and Idso 
[Agricultural and Forest Meteorology, vol. 69, 153-203, 1994]. Although Long et al. [Science, vol. 
312, 1918-1921, 2006] appeared to have created a sensation – by claiming that the plant response data 
shown in Robinson et al.’s [2007] Figure 23 were exaggerated – Tubiello et al. [European Journal of 
Agronomy, vol. 26, 215-233, 2007] and Asseng et al. [Crop Physiology, Chapter 20, pp. 511-543, 
2009] have reconfirmed its accuracy and applicability. It is surprising (and revealing) that Long et al. 
has been cited in the recent literature without reference to the strong criticism offered by Tubiello et al. 
– and that Long et al. have offered no response to that criticism. 

xv It is interesting in this context that in the Netherlands, for example, CO2 from industrial exhaust gases is 
used today on a large scale to increase the growth rates of vegetables in greenhouses, thus yielding a 
higher food production. A cursory check reveals that the greenhouse vegetable industry is big business; 
in Canada in 1999, for example, the industry was worth about $1.45 billion dollars (Canadian). 

xvi For evidence and discussion on both causal and related factors for ocean acidification, we recommend a 
careful and objective look at the actual published data and papers, including Dore et al. [Proceedings 
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of the National Academy of Sciences of the USA, vol. 106, 12235-12240, 2009] and Byrne et al. 
[Geophysical Research Letters, doi.10.1029/2009GL040999, 2009, in press (available online 
November 25, 2009)]. One fact is clear – not all changes in pH are directly related to increasing 
atmospheric CO2.  Consider this conclusion from Dore et al. (2009): “Here we report the results of 
nearly 20 years of time-series measurements of seawater pH and associated parameters at Station 
ALOHA in the central North Pacific Ocean near Hawaii. We document a significant long-term 
decreasing trend of -0.0019± 0.0002/y in surface pH, which is indistinguishable from the rate of 
acidification expected from equilibration with the atmosphere [Note, however, Figure 2 of Dore et al. 
(2009) shows that the model predicted an increase, rather than a decrease, in pH for the bottom 1000 to 
4500 meters of ocean which did not agree with the measurements of no change in pH]. Superimposed 
upon this trend is a strong seasonal pH cycle driven by temperature, mixing, and net photosynthetic 
CO2 assimilation. We also observed substantial interannual variability in surface pH, influenced by 
climate-induced fluctuations in upper ocean stability. Below the mixed layer, we find that the change 
in acidification is enhanced within distinct subsurface strata. These zones are influenced by remote 
water mass formation and intrusion, biological carbon remineralization, or both.” (p. 12235). 

xvii Note too that most of the papers cited were published after the UN IPCC 2007 report.  See, for example, 
Bessat and Buigues [Palaeogeography, Palaeoclimatology, Palaeoecology, vol. 175, 381-392, 2001]; 
Iglesias-Rodriguez et al. [Science, vol. 320, 336-340, 2008]; Herfort et al. [Journal of Phycology, vol. 
44, 91-98, 2008]; Feng et al. [European Journal of Phycology, vol. 43, 87-98, 2008]; and Tortell et al. 
[Geophysical Research Letters, vol. 35, doi.10.1029/2007GL032583, 2008]. We further encourage 
readers to study the published exchanges between Riebesell et al. and Iglesias-Rodriguez et al. in the 
journal Science [vol. 322, 1466b-1466c, 2008] on issues of phytoplankton calcification. In those 
exchanges, Iglesias-Rodriguez and colleagues concluded that the bottom line had not changed: the 
experimental methodology (hydrochloric acid, rather than bubbled carbon dioxide gas) employed by 
Riebesell was improper. As Iglesias-Rodriguez et al. emphasized, “a previous report [Ribesell et al., 
Nature, vol. 407, 364-367, 2000] has confounded the issue by using an approach (acid/base 
manipulation of seawater) that is not appropriate for predicting the calcification response of E. huxleyi 
in a future high-CO2 ocean.”  

xviii http://sciencewatch.com/dr/fbp/2009/09aprfbp/09aprfbpRod/.  
xix “Most of these experiments used semi-continuous cultures, in which the carbonate system was modified 

by the addition of acid and/or base to control pH,” in Iglesias-Rodriguez et al. [Science, vol. 320, p. 
336, 2008]. “[Szmant] faults previous lab studies because they used hydrochloric acid, not carbon 
dioxide, to lower the pH of the water in the calcification studies,” in Elizabeth Pennisi [Science, vol. 
323, p. 27, 2009], quoting Alina Szmant, a coral ecologist. 

xx See for example the newly published results shown in Ries et al. [Geology, vol. 37, 1131-1134, 2009] 
where both negative and positive responses are found for a wide range of marine calcifiers examined. 

xxi Putz and Redford [Global Environmental Change, vol. 19, 400-401, 2009]. 
xxii Botkin et al. [BioScience, vol. 57, 227-236, 2007]. 
xxiii  Willis and Bhagwat [Science, vol. 326, 806-807, 2009]. The five specific examples highlighted in 

Willis and Bhagwat (2009) offer the following insights: (1) “A coarse European-scale model (with 16 
km by 16 km grid cells) predicted a loss of all suitable habitats during the 21st century, whereas a 
model run using local-scale data (25 m by 25 m grid cells) predicted persistence of suitable habitats for 
up to 100% of [alpine] plant species” [Randin et al., Global Change Biology, vol. 15, 1557-1569, 
2009]. (2) “A model that included climate and topographical heterogeneity (such as elevation range) 
predicted only half of the [European butterfly] species losses in the mountainous areas for the period 
2051 to 2080 in comparison to a climate-only model. In contrast, the number of species predicted to 
disappear from flatlands doubled in the climate-topography model relative to climate-only model.” 
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