
More from Discussions of Presentations

On biological ‘disequilibrium’ as a 
sign of life on a planet 

On volcanoes and climate change

On comparing costs of different 
sources of energy

The ionosphere (reversing magnetic 
pole, expanding/contracting 
atmosphere)



From Wapedia

The Gaia hypothesis was first scientifically formulated in the 1960s by the independent research 

scientist James Lovelock, as a consequence of his work for NASA on methods of detecting life on Mars. 
[4] [5] He initially published the Gaia Hypothesis in journal articles in the early 1970s [6] [7] followed by a 

popularizing 1979 book Gaia: A new look at life on Earth.

The theory was initially, according to Lovelock, a way to explain the fact that combinations of chemicals 

including oxygen and methane persist in stable concentrations in the atmosphere of the Earth. Lovelock 

suggested detecting such combinations in other planets' atmospheres as a relatively reliable and cheap 

way to detect life, which many biologists opposed at the time and since. Later, other relationships such 

as sea creatures producing sulfur and iodine in approximately the same quantities as required by land 

creatures emerged and helped bolster the theory. Rather than invent many different theories to describe 

each such equilibrium, Lovelock dealt with them holistically, naming this self-regulating living system 

after the Greek goddess Gaia, using a suggestion from the novelist William Golding, who was living in 

the same village as Lovelock at the time (Bowerchalke, Wiltshire, UK). The Gaia Hypothesis has since 

been supported by a number of scientific experiments [8] and provided a number of useful predictions, [9]

and hence is properly referred to as the Gaia theory.

Since 1971, the noted microbiologist Dr. Lynn Margulis has been Lovelock's most important collaborator 

in developing Gaian concepts. [10]

Until 1975 the hypothesis was almost totally ignored. An article in the New Scientist of February 15, 

1975, and a popular book length version of the theory, published in 1979 as The Quest for Gaia, began 

to attract scientific and critical attention to the hypothesis. The theory was then attacked by many 

mainstream biologists. Championed by certain environmentalists and climate scientists, it was 

vociferously rejected by many others, both within scientific circles and outside them.



I commented that there’s no life on Mars, a bit tongue-in-cheek. What this was 
in reference to is the fact that if you look at the atmosphere of Mars, it is in 
geologic equilibrium – meaning that if there is life, it isn’t much – certainly not 
enough to throw the atmosphere out of balance as is the case for Earth. This 
doesn’t mean, of course, that there can’t be some very minor life (bacteria 
under rocks or under the ice), but it would have to be so small as to not change 
the composition of the atmosphere. It could also be the case that there used to 
be more life on Mars, but it is now long dead and the atmosphere is in 
equilibrium with the rocks.

See the following web site for more on “Life on Mars”

http://wapedia.mobi/en/Life_on_Mars



On the Iceland volcano

"With the first phases, the ash was going up to 30,000 to 40,000 feet," Day said. 
"The current levels that the ash is being ejected to is maybe only 10,000 or 
20,000 feet. It's probably also coarser-grained ash as well -- it's not quite so 
finely divided on the whole -- so it's going to settle out faster. So although the 
eruption may continue for a long time, and we may over the next few months 
see bursts of explosive activity, it's probably not going to be as much of a 
problem as it has been during this last week.“ – from  CNN, April 20



So it’s probably not going to affect climate very much, but it will sure have some local 
impacts on air quality, travel, and perhaps a short-term climate impact in some regions of 
the northern hemisphere.

What about alternative (renewable) energy? We discussed briefly how solar panels aren’t 
carbon-free, so to speak. The manufacture of one solar panel with a 1-m2 area produces 
about 300 kg of CO2. If one lives in an area where electricity is generated from coal, each 
kW-hr produces 1 kg of CO2. So the breakeven point is when this panel has generated 300 
kW-hr.  In Colorado, a 10000 kW solar PV system can generate 12,500  kW-hr of electricity 
in one year, so a 160 W solar panel with 1 m2 area will generate 200 kW-hr in one year. 
Therefore, in 18 months a typical modern solar panel will ‘break even’ relative to coal in 
the CO2 emissions game. After those 18 months, all the electricity is essentially carbon 
free, so with an estimated lifetime of 25+ years, the solar panel produces only 6% of the 
CO2 as would have otherwise been generated by coal.  

AND - The estimate of 300 kg CO2 per 1m2 of solar panel area is on the high side. As 
production costs decrease with larger scale production, this number will certainly 
decrease. For a 160 W solar panel, which produces about 5000 kW-hr of electricity in 25 
years and costs about $950 to install, including purchase price,  a kW-hr costs about 
$0.19, which is only 50% more than the current cost of electricity in Colorado from coal. If 
the price of coal increases…well, you get the point. Solar is almost equal to coal, and the 
impact on the environment is much smaller. It’s only a matter of time.



Here is a recent estimate of the total carbon footprint of different energy sources, 
which includes production, distribution, etc. It would be interesting to try to find 
the sources for this information. The units are CO2e/kWh, meaning the equivalent 
grams of Co2 per kilowatt hour of useful energy production. That is, electricity 
production from coal is responsible for 1 kg of CO2 per kWh of energy. New solar 
panels (which are easier to make now than older ones were) is responsible for 
only 3.5% of the CO2 from coal. Yet the price of solar electricity is about 5 times 
larger than production of energy from coal. 

1000 - coal 
900 - oil 
750 - open cycle natural gas 
580 - closed cycle natural gas (closed cycle natural gas combined with co-
generation might bring this down to 400 CO2e/kWh) 
110 - old solar photovoltaics
85 - nuclear 
40 - concentrated solar thermal with thermal storage 
35 - new solar photovoltaics
21 - wind 
15 - hydroelectricity 
<10 - geothermal doublet 



A pretty disheartening report, if 
you are the USA!

See where we rank on the next 
pages.






