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Abstract: Common conception and hard core science are not on the same page in relation to the issue of global warming. The 
scientific study that helped entrench the conception has been found defective and questioned. Without a clear understanding about 
the role of natural variability in the past warming and cooling events, climate science is far from being able to predict reliable 
climate scenario for the planet. Climate modulation is much more complex than our current understanding, and phenomena 
preceding El Niňo events and the European heat wave of 2003 substantiate this view. 
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INTRODUCTION 

ther than HIV Aids, global warming is possibly the 
only subject that does not need much in the way of 

lecturing, by courtesy of mass awareness programs run by 
governments and NGOs across the globe. Any school kid 
would refer you to melting ice sheets, sea ice and 
permafrost in the Arctic region, cracking and floating ice 
sheets in Antarctica, receding mountain glaciers in high 
mountains, bleaching of corals, devastation wreaked by 
1997-98 El Niňo, and so on, as the proof of Earth getting 
warmer. More importantly, stress would probably be 
placed on increased accumulation of green house gases 
(GHGs), particularly carbon dioxide (CO2), from ever 
increasing anthropogenic activity. The cause-and-effect 
relationship between CO2 and global warming is believed 
to be established by science and therefore beyond any 
doubt. Flowing from this belief is another well entrenched 
belief that, unless emissions of GHGs are restricted, 
global temperature will rise so much that the planet will 
turn into a ‘hot ball’ with devastating consequences for 
humanity. The Kyoto Protocol is all about avoiding such 
a possibility.  

That global temperatures are on the rise has long been 
discussed among the scientific community but what really 
gave it impetus were two scientific articles by Prof. 
Michael E. Mann and his two co-workers Raymond S. 
Bradley and Malcolm K. Hughes; the first one published 
in 1998 and the second in 1999. What they did was 
collate proxy temperature data from tree rings, ice cores, 
corals, and older documentary temperature and 

precipitation (rain/snowfall) records, primarily for 
Western Europe. These were calibrated with temperature 
records in the period 1902 to 1980. Using this technique 
they reconstructed global temperature history for the last 
six centuries (1400 – 1980) and then extended it back to 
the past 1000 years. The plot of the data revealed a 
pattern famously (or infamously!) called the “Hockey 
stick” graph (Fig. 1): low temperatures, representing the 
shaft of the hockey stick, varying slightly until 1900 AD 
and then temperatures suddenly rising, representing the 
blade. The eye catching image of sudden temperature rise 
in 20th century, along with the depiction of the last decade 
of 20th century as the warmest decade during the past 
1000 years, was equated with increased industrial activity. 
The Medieval Warm Period (~AD 1000–1270), so well 
known from numerous previous studies, appears to have 
been dismissed and the “Hockey stick” turned out to be 
the center piece used by many scientists and 
environmentalists as well as the UN’s Inter-governmental 
Panel for Climate Change (IPCC, 2001) as the 
unassailable scientific proof to boost their campaign in 
favor of reduction in GHGs.   

This is a fairly well known story world over. But it is only 
half the story. The other half remains away from the 
media glare, and is confined mostly to some sections of 
the scientific community who do not subscribe to the 
above view and who allege that unsettled science and 
even politics may be behind the global warming theme. 
How sound is this allegation and, more importantly, how 
firmly is it rooted in science? Let us see for ourselves. 
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UNSETTLED SCIENCE 

There are several aspects to this ranging from conflicting 
data and questionable cause-and-effect relationship 
between CO2 and temperature, to the unresolved role of 
natural variability in global warming. These impinge on 
the conceptual framework for current understanding about 
climate modulation and, in turn, on climate prediction. 
However, we begin with the scientific basis for the 
“Hockey stick.” 

Scrutiny of the “Hockey stick”: With or without the 
“Hockey stick”, a rise in global temperature since 20th 
century was being discussed among the concerned 
sections of scientific community. It was the depiction of 
more or less stable temperatures from 1000 -1900, and 
unprecedented warming during 1990s, that did not fit in 
with a large body of data showing large temperature 
fluctuations during the studied period. However, the 
“Hockey stick” proved so overwhelming, indeed 
canonical, that any data in conflict with the graph became 
suspect and indeed blasphemous.  

It is ironic that the demolition of the scientific basis of the 
“Hockey stick” graph first began in Canada, the country 
that used this graph as an educational and promotional 
tool against human-induced global warming, by 
distributing copies of the graph among schools across the 
country (McKitrick, 2005). (There is a lesson in this on 
how to reach masses on a cost-effective basis. A leaflet to 
a school kid lets you reach a whole household). 
Reanalysis of the graph (Fig. 1) by two Canadians, Steve 
McIntyre, a mineral exploration consultant, and Ross 
McKitrick, Professor of Economics at the University of 
Guelph, Canada, have revealed major statistical and 
procedural flaws in the construction of the plot, such as 
“calculation errors, data used twice, use of wrong data 
and a computer program that generated a hockey stick out 
of even random data”. Beginning in 2003, they have 
published several articles debunking the “Hockey stick” 
(e.g. McIntyre and McKitrick, 2003 & 2005a,b; 
McKitrick, 2005) and several other scientists from 
different countries have since published their research 
vindicating McIntyre and McKritrick (von Storch et al. 
2004; von Storch and Zorita 2005; Huybers 2005; Crok 
2005; and Bürger et al., 2005 & 2006).

 
 
 
 
 

←Figure 1. Grey line (MBH98): Proxy-
based Northern Hemisphere temperature 
index reconstruction by Mann et al. (1998). 
Solid line: “Corrected” curve derived by 
McIntyre and McKritrick (2003) using 
Mann et al. data. 

Indeed, study of these critiques about how the graph was 
created leads one to doubt the very motive behind the 
publication of the Mann et al articles in such important 
international scientific journals as Nature and Geophysical 
Research Letters, or the acceptance of these results by 
IPCC. All claim stringent and high standards of peer 
review. This feeling gets strengthened when one considers 
the specious grounds of “space limit” and “little public 
interest” that the editorial office of Nature offered to reject 
publication of a rejoinder on Mann et al. (1998) study by 
McIntyre (McKitrick, 2005).  

Still more depressing is how this graph was promoted 
repeatedly in the Third Assessment Report (TAR 2001) by 
IPCC over and against better time-series climate data sets 
like the world-wide surface temperature data retrieved from 
boreholes (Huang et. al., 1997). These do not support 

Mann’s or the TAR 2001 conclusions. Yet, without paying 
heed to criticism the self-identified “Hockey Team” 
scientists continue to publish their work in validation of 
“Hockey stick” climate theory (e.g. Mann and Jones, 2003; 
Rutherford et al., 2005); one appearing as recently as 
February 2006 in Science (Osborne and Briffa, 2006).  

The condemnation of the South Korean Dr Hwang Woo-
suk for his faked stem cell research was world wide and the 
whole country had to apologize. But not a word against the 
“Hockey Team” scientists! On the contrary, throwing ethics 
to the winds, IPCC has retained some of the “Hockey 
Team” scientists for reviewing and assessing the existing 
published knowledge about global warming and climate 
change and for writing of the 4th Assessment Report due for 
release in 2007. In effect, these scientists are judging their 
own work!  

Little Ice   
Age   

Medieval  
Warm Period 



60                                New Concepts in Global Tectonics Newsletter, no. 41, December, 2006  

 

Atmospheric Carbon dioxide content and temperature: 
Irrespective of the common belief, there are numerous 
scientific studies that do not support a direct cause-and-
effect relationship between carbon dioxide (CO2) content of 
the atmosphere and the global temperature. For instance, 
data on atmospheric CO2 and air temperature derived from 
Antarctic ice cores by a team of scientists from Scripps 
Institution of Oceanography (USA) revealed that during the 
three phases of global warming following the three glacial 
periods of the latest quarter million years of earth history, 
the temperature increase preceded the rise in the 
atmospheric CO2 content of the atmosphere by 400 to 1,000 
years (Fischer et al., 1999). The data also revealed that 
following the end of second ice age, CO2 content remained 
essentially constant for 15,000 years while temperature 
continued to drop, and it began to drop only after the last 
ice age was fully established. Several other studies using 
different techniques to infer past atmospheric CO2 records 
reach a similar conclusion (Cheddadi et al., 1998; Gagan et 
al., 1998; Raymo et al., 1998; Pettit et al., 1999; Steig, 
1999; Indermuhle et al., 2000; and Monnin et al., 2001; 
Mudelsee, 2001).  

A revealing study by Pearson and Palmer (2000) used 
shells of a small ocean dwelling insect called planktonic 

foraminifera that live in the upper 100 m of ocean waters 
and on death fall to the ocean bottom where they get buried 
and fossilized in sediments. The authors reconstructed the 
atmospheric CO2 content and temperature history of the 
earth during the past 60 million years (Ma) before present. 
For determining atmospheric temperature they determined 
oxygen isotope composition (18O/16O expressed as δ18O) of 
the shells. A drop in δ18O value of the shells means 
increase in temperature whereas increase in δ18O value 
means decrease in temperature. Their data reveal that every 
time atmospheric CO2 content changed, temperature 
changed in the reverse direction (Fig. 2). Starting at 60 Ma, 
the atmospheric CO2 content was at ~3600 ppm and the 
δ18O about 0.3 ‰ (parts per million). At 48 million years 
the CO2 content dropped to about 500 ppm and the δ18O 
dropped to zero (implying a slight increase in temperature). 
Then at 45.5 Ma and 40 Ma, CO2 content was 2400 ppm 
and 1000 ppm, respectively, the δ18O value was close to 0.4 
‰ and 0.6‰, respectively. However, at ~ 43 Ma a dramatic 
drop in CO2 content (about 200 - 300 ppm) is oppositely 
matched by δ18O value of 0.2‰. During the Neogene 
Period (25 Ma to the present) while the CO2 content shows 
only minor variations, δ18O shows large fluctuations, 
marked in particular by a sharp increase from about 2.22 ‰ 
to 3.82‰ (meaning a sharp drop in temperature) during the 
latest 2 Ma when interestingly CO2 content has been on the 
rise.

 

Figure 2. Atmospheric carbon dioxide levels and δ18O in benthic forams during the past 60 Ma (after Pearson and 
Palmer 2000). Grey bands (numbered 1 to 4) show major cooling events.
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Two points emerge from this. One, the scientific discussion 
is more about atmospheric CO2 content and glacial 
conditions rather than about global warming; and the 
second, even here a clear cut relationship between the two is 
not evident so far. 

Computer-driven model predictions: The story of the 
computer driven climate predictions begins when climate 
was considered to be the interplay between atmosphere and 
solar insolation (heat received from sun); land-sea 
distribution and orography having the secondary role only. 
Based on this understanding different global General 
Circulation Models (GCMs) were devised and used for 
predicting regional and global climate on both a short term 
and long term basis. With growth in understanding about the 
role of ocean dynamics (primarily about the ocean conveyor 
belt) in climate modulation, the climate modeling moved 
forward and climate models began incorporating oceanic 
parameters as well. Thus, we now have Coupled General 
Circulation Models (CGMs) that take the interplay of both 
the atmospheric and oceanic parameters with solar 
insolation into account for modeling and predicting climate.   

Yet, notwithstanding tremendous improvements in our 
understanding about climate, employment of modern 
technologies for data collection, and ever-increasing data-
computing power, predicting climate is far from 
satisfactory. I begin at home with the monsoon.  

“Monsoon prediction – Why yet another failure?” This is 
the title of a recent article by three Indian scientists (Gadgil 
et al., 2005). The article is based on analysis of monsoon 
predictions from 1932 onwards by the Indian 
Meteorological Department (IMD), and concludes “that the 
forecast skill has not improved over the seven decades.” 
This may sound surprising to most of us but let us have a 
look at some other predictions by some of the more 
technologically resourceful climate study groups than IMD. 
Two cases, one short term and another long term, perhaps 
tell the story. 

First, 2005 was forecast by NASA scientists to be the 
warmest since 1861 when earth’s surface temperature record 
keeping began. But the forecast turned out far off the mark 
with the average global temperature rise less (0.3o C above 
the average temperature from 1951 to 1980) than that for 
1998 (the hottest year so far), less than for 2003 and 2004 
(0.48o C) and the same as that for 2002. 

Second, all computer models predicted a strong rise in 
tropical temperatures due to increasing GHGs in the 
atmosphere. Contrarily, it is the Arctic region that has 
registered a higher (2.1oF) increase in surface temperatures 
compared to overall global surface temperature rise (0.63o 

F) since 1979 when globe-wide satellite monitoring of 
temperatures first began. 

The prediction about the likely future of our planet is all the 
more stunning. A review of 17 comprehensive CGCMs by 
AchutaRao and Sperber (2000), 12 CGCMs by Doherty and 
Hulme (2002), and then 20 Coupled Model Intercomparison 
Project CGCMs by Collins et al. (2004) leads to the 
following: 

Permanent El Niño conditions (‘Fire ball earth’) vs  

Endless La Niña (‘Snow ball earth’) vs  

Climate will keep swinging as it does today.  

We are now told, by none other than one of the best names 
in climatology, Mark A. Cane, that none of the currently 
used CGCMs is capable of simulating “real world” 
climatology without ad hoc fixes (Cane, 2005). 

In summary, when both hard data as well as computer 
predictions present such a contradictory picture, it is not 
surprising to hear the Chairman, World Climate Conference 
2003, Prof. Yuri Izrael, ask: “What is going on on this 
planet – warming or cooling? Will ratifying the Kyoto 
Protocol improve the climate, stabilize it, or make it 
worse?”  

That being the scientific basis for global warming and the 
Kyoto Protocol, now let us turn to how valid is the 
reasoning behind the common belief that increased 
concentration of CO2 in the atmosphere leads to a rise in 
global temperature.  

Melting vs Accumulating glaciers:  Mentioned above 
were some of the highly publicized hard facts, like the well 
documented decrease in the Arctic ice cover or the receding 
of Gangotri glacier in the Himalayas over the years, usually 
marshaled in favor global warming. We now have data from 
the European Remote Sensing satellites (ERS-1 and ERS-2) 
that show an increase in ice thickness in both interior 
Greenland (@ 5.4 + 0.2 cm/year (Johannessen et al., 2005) 
and over the eastern Antarctic ice sheet interior (@ 1.8 + 0.3 
cm/year or 45 + 7 billion metric tons/year (Davis et al., 
2005) during the studied period 1992-2003. The reason 
given is the increased precipitation due to global warming. 
The amount of snow accumulating each year in eastern 
Antarctica alone is calculated to slow sea-level rise by 0.12 
+ 0.02 mm/ year. All along global warming has been the 
avowed cause of sea-level increase but now hard data 
suggest it could slow down the rise. Maldives, Bangladesh 
and other low lying countries are not vanishing fast, after 
all! 

This is not a mere wish. Indeed, it is the conclusion of the 
only study specifically directed to the question of the future 
of Maldives. The study initiated under the aegis of INQUA 
Commission on Sea Level Changes and Coastal Evolution 
was specifically tasked “to decode the history of Maldives, 
record the past sea level changes and understand present-to-
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future prospects of the islands” (INQUA 2000). This is what 
the authors of the study concluded: “In our study of the 
coastal dynamics and geomorphology of the shores, we 
were unable to detect any traces of a recent sea level rise. 
On the contrary, we found quite clear morphological 
indications of a recent (20 to 30 cm) fall in sea level [in the 
last 30 years]” (Mörner et al., 2003). 

‘Global warming will cause drowning of Maldives’ is big 
media news but what the real science says of Maldives itself 
is unknown to even most of the scientific community!  
 
Human Contribution vs Natural Variability: The most 
basic argument in favor of ‘unsettled science’ is the 
geological fact that earth has undergone many phases of 
warm and cold during its long history. Above I briefly 
detailed the CO2 and temperature fluctuations during the 
past 60 Ma. We may now refer to one of the best studied 
global warming events known as the Paleocene-Eocene 
Thermal Maximum (PETM) that occurred at the end of 
Paleocene epoch (60 Ma). The climatic effect of this 
warming is recorded from both the terrestrial and marine 
environments (Bowen et al., 2006 and references therein) 
and was marked by changes in deep sea circulation patterns 
(Nunes and Norris, 2006; Thomas et al., 2003). 

The sea surface temperature is inferred to have risen by 5oC 
in the low latitudes and by 9oC in high latitudes (Kennett 
and Stott, 1991; Zachos et al., 2003; Tripati and Elderfield, 
2004) while the bottom water temperature rose by 4o to 5oC 
(Thomas and Shackleton, 1996). Ocean basin sediments 
record this in the form of a thin (from 5 cm at shallow 
depths to 35 cm at deeper depths) red clay layer lying 
between carbonate-rich ooze (Zachos et al., 2005). With 
carbonate content <1%, the clay layer shows signs of 
dissolution and leaching out of calcium carbonate. The base 
of the clay layer also marks the benthic foraminiferal 
extinction, shoaling of the calcite compensation depth to < 1 
km as well as severe drop in heavy carbon isotope (Zachos 
et al., 2005). What caused all this?  

The agreed view is the “input of a large mass of isotopically 
depleted carbon [methane] into the ocean and atmosphere”, 
and the estimated quantity is >4500 gigatonnes of carbon. 
Several sources for such carbon have been put forth. With 
man and his machinery not yet on the scene, all such 
sources obviously are sought from earth itself. For instance, 
one view invokes dissociation of methane from ocean 
clathrates releasing methane that subsequently oxidizes to 
CO2 (Dickens et al., 1995 & 1997), another argues for 
widespread peat and coal burning (Kurtz et al., 2003) and 
yet another favors methane from intrusive igneous activity 
in the North Atlantic seafloor (Svensen et al., 2004). 

With the dissociation of methane from ocean clathrates 
being the most favored source, several mechanisms have 
been suggested for triggering its release: Crossing of 
threshold temperature due to natural warming of earth 

(Thomas and Shackleton, 1996), volcanism (Bralower et al., 
1997; Schmitz et al., 2004), ocean current reorganization 
and erosion at continental slopes (Katz et al., 2001), bolide 
impact (Kent et al., 2003), and astronomical pacing 
(Lourens et al., 2005). 

Because PETM effects are recorded from both terrestrial 
and marine environments, the most important and relevant 
question in the context of current common belief is: How 
did the methane/CO2 reach the ocean depths? This is best 
resolved by the following three facts: First, the PETM effect 
is first and more severely noted in benthic fauna rather than 
in planktonic and shallow water species, most of which 
survived (Kennett and Stott, 1991; Kelly et al., 1996); 
second, absence of bioturbation in sediments representing 
the earliest phase of PETM suggests burrowing organisms 
were also affected; and third, that carbonate dissolution 
beginning from ocean bottom upward to the continental 
shelf, ~1500 meters water depth, being, like wasming 
(Kennett and Stott, 1991), greatest at deeper depths that at 
shallower depths (Zachos et al., 2005). These features, 
individually as well as collectively, clearly suggest that 
methane/CO2 must have entered from below. Had it been 
vice versa, i. e., from atmosphere to oceans, PETM effects 
should have been noted first in planktonic fauna and the 
dissolution should have proceeded from the surface 
downward. The data are in tune with Stevensons’ (2000) 
arguments against atmospheric warming affecting deep 
oceans advocated by NOAA (USA) scientists (Levitus et al., 
2000) and picked up by mainstream climatologists. Can we 
realistically call it a “greenhouse effect/condition” (e. g. 
Nunes and Norris, 2006) when CO2 input to the deep ocean 
occurred through the ocean floor? 

Another important feature of the PETM is the change in 
deep ocean circulation patterns (Kennett and Stott, 1991; 
Nunes and Norris, 2006). Reversal in oceanic circulation 
has been observed to be associated with temperature rise in 
the water column (Poulain et al., 1996). Evidence for the 
source of methane/CO2, as well as the fact that the deeper 
waters were warmer than the shallow waters, makes 
greenhouse warming a less than viable option (Nunes and 
Norris, 2006). Moreover, there also is the problem of 
transferring atmospheric heat to deep oceans (Stevenson, 
2000).   

PETM is not a unique event. As noted above, earth has seen 
many such events through its long history. Just 2 Ma after 
PETM, ocean sediments record another warming in the 
form of another red clay layer, named Elmo horizon 
(Zachos et al., 2005). Though less in magnitude than PETM 
clay layer, the Elmo horizon has similar characteristics. 
Similarly, during the late Miocene epoch (11.2 – 5.3 Ma) 
global temperatures were as high as 3o C above the present 
values and atmospheric CO2 content 30% more than the pre-
anthropogenic values – a long way from the predicted 
effects of anthro-activity. There also have been glacial 
conditions, e.g. twice in the Precambrian, in the Ordovician, 
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Carboniferous-Permian and as recently as in the Pleistocene 
(1.8 – 0.01 Ma).  

Antarctica is supposed to have been under ice cover for the 
past 15 Ma. Yet plant fossils have been recovered at an 
altitude of 1800 m in sediments that are just 2 Ma old. Plant 
type suggests temperatures that would put the fossil location 
some 40o N of its present location. Plate motion can not 
explain this, for the required drift rate is 2 orders more than 
the accepted rates. Surely, it is nobody’s case that human 
indulgence brought about that brief phase of warming to the 
ice continent, 2 Ma ago. 

What more scientific data is required to emphasize the need 
for first isolating the role of natural variability in the current 
warming phase before imputing it exclusively to 
anthropogenic activity? 

POLITICS 

Several authors have written about politics and business 
interests playing a role in the propagation of global warming 
theme, e.g., Michael Crichton (2004) and D. Demming 
(2005). Michael Crichton, the author of 14 books including 
the Jurassic Park and the creator of the television series ER, 
has dealt with this subject, though in a fictional mode, in 
some detail in his latest book State of Fear. Even the Chief 
Editor of such a reputed climate-related scientific journal as 
the Journal of Climate, Dr David Randall has hinted at 
politics playing a role in the research and publication of 
climate studies. When asked about the greatest challenges 
for publishing in the field of climate, Dr. Randall (2002) 
replied, “A second challenge is to keep the focus on the 
technical side of the field, without becoming embroiled in 
the ongoing political nonsense.”  

Encompassing the two themes, unsettled science and 
politics, is the conclusion of a recently leaked classified 
study ‘An Abrupt Climate Change Scenario and Its 
Implications for United States National Security’ 
commissioned by the Pentagon. The study presents an 
entirely different possible scenario relating to the increase in 
atmospheric GHGs. Increased melting of ice and sea ice in 
the Arctic region would supply increased quantities of cold 
fresh water to the north Atlantic. This would stop ocean 
circulation and, in turn, cause glacial conditions in large 
parts of North America and Europe – and this within just 
two decades. Europeans saw political red in the report, 
accusing the U.S. government of seeking an excuse for not 
ratifying the Kyoto Protocol.  

Phases of unsettled science are usual in the history of 
development of all sciences and a newer science like climate 
science can be no exception. But using science for pushing 
one’s agenda by politicians and interest groups may be a 
new development in this age of globalized business 
interests. Where would one place the following (quotes 
from Jaworowski, 2003-04?):  

“Industrial pollution would soon reduce global temperature 
by 3.5oC”: a prediction in 1971 by Prof. Stephan H. 
Schneider. Based on such categorical scientific inputs, the 
National Science Foundation (the organization that funds all 
research activity in USA) issued official statements in 1971 
of the type: “…(T)he present time of high temperatures 
should be drawing to an end . . . leading into the next glacial 
age”; and, in 1974, “During the last 20 to 30 years, world 
temperature has fallen, irregularly at first but more sharply 
over the last decade.” Two decades later we are sermonized 
thus: “To capture the public imagination [about global 
warming] we have to . . . make simplified dramatic 
statements, and little mention of any doubts one might 
have. . . . Each of us has to decide the right balance between 
being effective and honest” [emphasis by me]. These are the 
words of none other than same Prof. Stephen H. Schneider 
(1989), the present guru of global warming. He also is the 
editor of Climate Change journal, and that provides 
elaboration to David Randall’s reply quoted above. 

RETURN TO UNSETTLED SCIENCE 

Failure on the prediction front and the conflict in data 
suggest that something fundamental is missed in the current 
understanding about climate modulation which, in turn, 
spills over into the derivative-forecast models. The situation 
was best summed up by Michael C. Cox and Brian F. Chao 
in 2002. Writing about the possible impact of the increase in 
earth’s equatorial radius which began in 1997, they state 
that the “Traditional GCMs simply do not have sufficient 
physics or knowledge built into their climatic feedback 
mechanisms to anticipate sudden changes such as the 
recently observed J2 [Earth’s oblateness] changes” (Cox and 
Chao, 2002). The increased equatorial radius should impact 
on earth’s angular momentum and, in turn, on climate. But 
such inputs are not possible in the currently employed 
CGCMs. While including earth’s internal dynamics would 
need a great shift in conceptual framework (more on this in 
the next section), climate models suffer from many 
unknowns even within the accepted end-member players. 
The following two examples – one concerning current 
understanding and the other concerning conceptual 
framework – highlight this aspect. 

The first relates to the discovery as late as 2001 about the 
overturning in the North Atlantic Ocean, which speeds up 
and slows down by 20 to 30 percent over 12 to 14 year 
cycles. Previously, the common belief among scientists was 
that such a change occurs over hundreds of years 
(Häkkenin, 2001). Firm prediction demands firm inputs.  

The second is the findings from the study of: (a), deep sea 
pore fluids, trapped in sediments that lie on the ocean bottom, 
indicate that the Pleistocene deep glacial oceans were 
gravity (salinity) stratified, compared to thermal 
stratification of the modern oceans (Adkins et al., 2002); 
and (b), benthic foram δ18O data (Duplessy et al., 1988 & 
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2000; Shackleton et al., 2000) suggest that the deep glacial 
Pacific Ocean was warmer by ~2oC than the deep North 
Atlantic. With its high potential energy, the bottom glacial 
salty waters are suggested to store background heat (from 
earth’s heat flow) producing an unstable condition wherein 
cold fresh waters overlie warm salty waters (Adkins et al., 
2005). The authors write: “This salt-based storage of heat at 
depth is analogous to Convectively Available Potential 
Energy (CAPE) in the atmosphere. The ‘‘thermobaric 
effect’’ in the seawater equation of state can cause this 
potential energy to be released catastrophically. Because 
deep ocean stratification was dominated by salinity at the 
Last Glacial Maximum (LGM), the glacial climate is more 
sensitive to charging this ‘‘thermobaric capacitor’’ and [its 
sudden discharge] can plausibly explain many aspects of the 
record of rapid climate change. Our mechanism could 
account for the grouping of Dansgaard/Oeschger events into 
Bond Cycles and for the different patterns of warming 
observed in ice cores from separate hemispheres.” 

Though not without some kinks (Toggweiler, 2005), the 
proposed mechanism no doubt introduces an entirely new 
perspective to climate forcing.  

Background geothermal heat flow is not the only heat 
source that could affect bottom water temperature. There 
also is ocean magmatism with associated heat and many 
GHGs that directly effect ocean water temperature and
chemistry. Also, warming of deep waters will have 
consequences for the CO budget of the oceans and 
atmosphere, as warm water holds less dissolved CO . 
Indeed, there is a strong view that it is not global warming 
but ocean warming we are now facing (Stevenson, 2000). 

2 

2

Many recent paleoclimatological studies raise questions 
about the very understanding of climate modulation. Here I 
quote titles of a few recent studies that emphasize this point: 
“El Niňo-like climate teleconnections in New England 
during the Late Pleistocene” (Rittenour et al., 2000). Note 
that the Late Pleistocene was a glacial time. “Super ENSO 
and global climate oscillations at millennial time scales”, 
(Stott et al., 2002). This also covers El Niňo conditions 
during the Late Pleistocene. “El Niňo–like patterns in Ice 
Age tropical Pacific sea surface temperatures” (Koutavas et 
al., 2002). “Permanent El Niňo-like conditions during the 
Pliocene Warm Period” (Wara et al., 2005). 

The question that begs an answer is: If increased GHGs in 
the atmosphere are supposed to lead to El Niňo conditions - 
as the mainstream understanding advocates - then what 
caused “Super El Niňo-like” conditions during the Late 
Pleistocene, remembering the common assumption that 

reduction in CO2 is supposed to induce glacial conditions? 
Also, the Pliocene Warm Period (when temperature was 3oC 
and CO2 30% higher than present) and the Pleistocene Ice 
Age represent two diametrically opposite climatologies. Can 
the El Niňo conditions in the two opposite climatic 
conditions be linked to one common cause like orbital 
forcing, which is the agreed forcing agent for ice ages?

DEEPENING THE FFRONTIER OF CLIMATE 
RESEARCH 

Earth’s internal dynamics in climate modulation 

The mainstream climatologists would rubbish the very 
thought. But the possibility was raised by Daniel Walker first 
in 1988 and then again in 1995 and 1999 by pointing to 
increased tectonic activity (seismicity, magma upwelling and 
hydrothermal venting) along portions of the East Pacific Rise 
(EPR), preceding (by up to six months) each El Niňo event 
studied since 1964. The association was so significant that 
Walker called the increased seismicity along the EPR 
“Predictors of El Niño.” 

Two of my co-workers, Bruce E. Leybourne and Chris 
Smoot (Leybourne and Smoot 2000), then with Stennis 
Space Center of the US Navy, took the idea forward by 
drawing attention to the discovery that each high pressure 
(HP) and low pressure (LP) cell of the three global 
oscillation systems (Fig. 3a) that control world weather are 
underlain by typical geological structures with vortex 
geometry and with other typical geomorphological and 
geophysical characteristics. It is the sea-saw of sea level 
pressure between HP and LP cells that determines large 
scale regional weather patterns within the area of influence 
of each of these three GOS. Thus, the best studied Southern 
Oscillation with which El Niňo is associated (called El Niňo 
Southern Oscillation or ENSO) has its HP cell hovering 
over Easter and Juan Fernandez Islands (two adjacent 
islands on the East Pacific Rise) and LP cell over the Banda 
Sea (Indonesia) in the western Pacific Ocean (Fig. 3b). 

The structural geometry, deduced from side-sonar images 
and high-pass GEOSAT altimetry data, show Easter Island 
like an elliptical ring on the ocean bottom (Fig. 4a). The 
description for Juan Fernandez includes: “Enclosing the 
core of the microplate, inner pseudofaults form a pattern 
resembling the meteorological symbol for a hurricane” 
(Larson et al., 1992), and “The result is a feature that 
appears much like a geological “hurricane” embedded in the 
crust of the Earth” (Bird, 1994). Both are anti-clockwise 
rotating and magma downwelling vortices, as against 
magma upwelling in the case of Banda vortex (Fig. 4b).
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Figure 3. (a) Three major global Sea Level Pressure Oscillation Systems controlled by a seesaw of three sea level HP - LP 
pressure cells. SO, Southern Oscillation; NAO, North Atlantic Oscillation; NPO, North pacific Oscillation. Background map 
showing isobars and the general wind pattern in the northern and southern hemisphere from Moran and Morgan (1991). (b) 
Each of the HP/LP cells of the three GOS is underlain by a magma upwelling/downwelling vortex. An interesting feature of 
tectonic vortices is the intriguing similarity of their diameters (300-1200 km) with a broad range of dominant geoid wavelengths 
(at 280, 400, 660, 850, 1050 and 1400 km) deduced from the altimetry data for the Pacific Ocean and to several seismic 
discontinuities (at 410, 660 and 1050 km) within the mantle (Weissel et al., 1994). The Easter and Juan Fernandez vortices are 
300-400 km in diameter, and the Banda vortex, the largest on the surface of the Earth, is 1100-1200 km. 

    

 

 

(b)  Close-up 3-D bathymetry of  the Webber Deep, 
Banda Sea (NAVOCEANO) 

 

Fig. 4. (a) Simplified tectonic disposition of Easter Island based on Gloria and SeaMARC II sonographs (from Meyerhoff et al., 
1996). (b) South view close-up 3-D bathymetric view of Webber Deep in the Banda Sea tectonic vortex (from Leybourne and 
Smoot, 2000). 

 
The other two GOS, the North Pacific Oscillation (NPO) 
controlling North American weather patterns, and the North 
Atlantic Oscillation (NAO) controlling European and 
Siberian weather patterns (Fig. 3a), repeat the pattern. The 
NPO has its high pressure cell over Lake Baikal – the 
deepest lake along a continental rift zone -- and the island 
arcs and ocean trench systems in the northwestern Pacific 
Ocean and low pressure cell over the Mid-Pacific Mountains 
and Hawaiian volcanic islands (Fig. 3b). Finally, the high 
pressure cell of the NAO (Fig. 3a) is an OSC along the Mid- 

Atlantic Ridge near the Azores while one of the globally 
major upwelling vortices - Iceland – lies under its low 
pressure (Fig. 3b). 

Another interesting observation relates to the similarity 
between the global wind pattern and the orientation of 
ocean ridges in the two hemispheres: vacillation of wind 
system generally between meridional (over North America 
and Europe) and zonal (over eastern Asia) flow vs 
meridional ocean ridges on the west of north America and 
in the Atlantic, and then absence of any ocean ridge in Asia 

(a) (b) 

(a)  Easter Island 

“ ..a typical symbol of atmospheric 
hurricane in the earth’s crust.”  The ‘eye of tectonic hurricane’ in Banda sea 
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in the northern hemisphere. In the southern hemisphere 
both the wind system and ridge pattern are largely zonal.   

There is lot more that flows from this observation (briefly 
mentioned in caption to Fig. 3b) but I leave it at that. 

Relating these geological observations with what is already 
known could provide clues for understanding the tectonic 
link to climate. For instance, 1) there is long known 
conclusive evidence of a direct relationship between 
barometric pressure change and the force of gravity 
(Warburton and Goodkind, 1977) with values of 0.30 
ugals/mbar with typical fluctuations in the 6-45 ugal 
range. Which drives which: atmospheric pressure shifts 
causing microgravity fluctuations or vice versa?  

2) The detection in 1996 (just before the onset on 1997-98 
El Niňo) of a microgravity wave moving eastward through 
Europe in the vicinity of Membach (Belgium); this gravity 
wave, detected over a 6-month period interval, showed an 
increase of approximately 17 µglas, which the authors 
inferred to be “mainly of geophysical origin” (Francis et 
al., 1997); and 

3) Above I mentioned the detection of an increase in 
Earth's dynamic oblateness (J2) since 1997-98 coinciding 
with the 1997-98 El Niňo event. After ruling out various 
possible causes, like rising global sea levels, faster glacial 
ice melting and changes in ocean circulation, the authors, 
Cox and Chao (2002) conclude: “One possible cause could 
be net material flow driven by the geodynamo in the fluid 
outer core and along the core-mantle boundary.” A closer 
look at their data (fig. 2 of Cox and Chao, 2002) shows that 
similar changes in J2, though muted compared to the latest 
one, were temporally associated with El Niňo events since 

1980’s, particularly those of 1982-83 and 1991-94 events 
(Cazenave and Nerem, 2002). 

In summary, there appears a definite pattern between 
atmospheric phenomena and earth’s internal dynamics. 
Our study of the European heat wave in summer 2003 
seems to provide further evidence.  

European Heat Wave of 2003: Does it Provide Some 
Insight to the Tectonic Links to Climate? 

It was the worst summer heat wave hit Europe in 100 years 
claiming up to an estimated 40,000 lives directly and 
indirectly. The heat wave was accompanied by a rise of 6o C 
in sea surface temperature (SST) and a reversal of ocean 
circulation pattern from counterclockwise to clockwise for 
about two weeks in the Adriatic Sea. Data on current 
measurements have shown that slackening and reversals of 
the entire water column are associated with temperature 
increases (Poulain et. al., 1996). Did the Adriatic basin 
experience anomalous geothermal outflow? Taking cue from 
Walker’s (1988, 1995 & 1999) observations along the East 
Pacific Rise, preceding El Niňo events, and other 
propositions linking episodic seafloor hydrothermal activity 
to climate change in the past (Owen and Rea, 1985), we 
(Leybourne et al., 2006) looked for any possible tectonic 
links to the European heat wave.  

NEIC (Weblink-1) data revealed reversal of water 
circulation in Adriatic Sea was preceded by clustered 
earthquakes on 1 April 2003 in the Adriatic basin. The data 
also revealed two more clustered earthquake events in the 
north Algerian-Mediterranean Sea and in the Aegean Sea 
along the North Anatolian Fault just before the heave wave 
hit the Europe (Table 1). 

 

Area         EQ Begin EQ Lat. EQ Long.  SST Begin  SST Area__ 

Adriatic  27Mar.03 43:14N         15:26E          Months          Adriatic 

North Africa         21May03  37N   3:39E   Weeks          Eastern Med. 

Turkish Strait         May-June03  40:30N          26:15E     Immediate      Turkish Strait 
____________________________________________________________________________________ 

Table-1. Earthquake events are generally at 10 km depths and exhibit SST anomaly patterns consistent with thermal 
transmigration rates of 0.15km/day (Blot, 1976; Blot et al., 2003) within 2 months or less (see corresponding figures below). 
From Leybourne et al. (2006).  

Using ClimateScopeTM analytical visualization for 
environmental investigation applications (developed for 
Earth Climate Research Institute, USA by Andy Haas in  

2003 and described in Leybourne et al. 2006), we compared 
NEIC earthquake data sets for the three regions to NOAA  
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Fig. 5(a).  Adriatic earthquakes and anomalous SST's May 2003.  (b). SST Max. Anomaly/month indicating anomalies > 5° C 
lasting several months in 2003.  (c). Following earthquake events beginning late 2002 and early 2003.  (d). Coincident joule 
energy release. From Leybourne et al., 2006. 

 

Fig. 6(a). North African (Algerian) earthquakes and SST’s in the Mediterranean Sea during June 2003. Note: Max SST Anomaly 
trend in white strikes northeast directly away from earthquake cluster. (b). SST Max. Anomaly/month indicating anomalies > 5° 
C lasting months in 2003. (c). Following earthquake events in May 2003. (d). Coincident joule energy release. From Leybourne 
et al., 2006. 
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Fig. 7(a).  Earthquakes to the west and simultaneous SST anomalies east and south of Turkish Straits along the North 
Anatolian Fault system.  (b). SST Max. Anomaly/month indicating an anomaly > 9° C in July 2003 occurring simultaneously. 
(c) Earthquake events in July 2003. (d). Coincident joule energy release. From Leybourne et al. 2006. 

SST satellite anomaly data (Weblink-2) for the period 1996 
to 2003. The captured images and data are shown in Figures 
5-7 for Adriatic Sea, Mediterranean Sea and the Turkish 
Strait, respectively. 

We ascribe the differing time lags noted between the 
generation of joule heat by the earthquake clusters and the 
appearance of SST anomalies in the three regions to thinner 
crust, shallower focus earthquakes (NEIC data indicate 10 
km depths), or lithosphere fracture zone (North Anatolian 
Fault) connectivity to the surface as evident in the Turkish 
Strait event. 

Additional examples from the Pacific basin reveal a similar 
relationship between earthquake events and the appearance 
of SST anomalies (Leybourne et al., 2006).  

The illustrated examples may be much more than a 
coincidence. Increases in seismic activity are known to 
cause increases in venting rates and temperatures along the 
East Pacific Rise (EPR, Walker, 1988 & 1995) and Juan de  

Fuca (Johnson et al., 2000 & 2001) ridges. Increases in 
seismicity have also been documented to signal an 
approaching El Nino phase up to six months or more 
beforehand on the EPR (Walker, 1999). The time lags are 
consistent with shallow lithosphere thermal transmigration 
times observed, and these patterns are repeated several 
times in data sets since 1964 and are unexplained by 
current geophysical models. Impacts of this discovery and 
associated research should enhance the understanding of 
forcing mechanisms within the climate system.  

CONCLUSION 

The word ‘bushy-blairy’, used in the title, has been coined 
to mean a science and technology-powered lie with a 
default command that the world has to accept it. Context 
for the word is provided by the history of build up to the 
invasions and occupation of Afghanistan and Iraq. For 
Afghanistan, the recorded and web-based threats of Osama 
provided a ‘direct link’ between Taliban-harbored Al 
Quaida and 9/11 that finally culminated in those (in)famous 
words “You are with us or with our enemy” followed by 
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the invasion and occupation of that country. In Iraq, two 
sources provided evidence of a ‘direct link’ between Sadam 
and Al Quaida and his WMDs. First, verbal accounts of 
“victims of Sadam’s brutal regime”, like Ahmad Chelabi, 
living mainly in USA and Britain, and now himself facing 
charges from USA for conspiring with Iran against the 
West! Second - and more commensurate with the scientific 
and technological prowess of the western powers – were 
the satellite pictures. The “Iraq dossier”, presented by Tony 
Blair to the world, allegedly included graphic pictures of 
Sadam’s nuclear assets, the assets that UN’s Hans Blix and 
Al Barade and their team of scores of people could not 
locate anywhere in the whole of Iraq! But science and 
technology-inspired awe of the “international community” 
(Bush and his clients Blair, Howard and Berlusconi) 
subsumed world opinion, as well as the majority of their 
own peoples. It did not matter then, or now, that the whole 
of the evidence was proved wrong by their own 
investigations! It did not shame Blair one bit that the 
satellite pictures he was showing the world were not from 
his intelligence gathering teams but came from the 
dissertation of an Arab student and were not even remotely 
connected with Iraq!  

There is a stunning similarity in the manner of refusal by 
Mann et al. to reveal full information about the data and 
codes used in achieving the “Hockey stick” and the refusal 
of the Bush Government to reveal intelligence information 
before the invasions. For both, the UN (IPCC for Mann et 
al. and Security Council for Bush and his “international 
community”) simply acted as midwife. Like Mr. Bush no 
more mentioning WMDs in Iraq, IPCC is said to have 
dropped the ‘Hockey stick’ in its upcoming Fourth 
Assessment Report due for release shortly!! 

To continue the analogy, hard scientific data shows that the 
much tutored “direct link” between atmospheric CO2 and 
global warming is simply as big a bushy-blairy as it can 
get. There are possibly too many unknowns about climate 
modulation to warrant firm predictions at this stage. The 
data briefly discussed here strongly argue for a “unified” 
research approach toward understanding tectonic links to 
global climate change and for enhancing predictive abilities 
in GCMs. 

As it stands, the world is no wiser either about climate 
change or about the fight against terrorism. 
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