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Although life had begun in the 
form of anaerobic bacteria 
early in the Archean Eon, pho-
tosynthetic bacteria did not 
appear until the middle 
Archean and were not abun-
dant until the start of the Pro-
terozoic. The bacteria emitted 
oxygen. The atmosphere 
changed. The oceans changed. 
The oceans had been rich in 
dissolved ferrous iron, in large 
part put into the seas by the 
extruding lavas of two billion 
years. Now with the added 
oxygen, the iron became ferric, 
insoluble and dense. Precipitating out, it sank to the bottom 
as ferric sludge, where it joined the lime muds and silica 
muds and other sea!oor sediments to form, worldwide, the 
banded-iron formations that were destined to become 
rivets, motorcars, and cannons. This was the iron of the 
Mesabi Range, the Australian iron of the Hammerslee Basin, 
the iron of Michigan, Wisconsin, Brazil. More than ninety 
percent of the iron ever mined in the world has come from 
Precambrian banded-iron formations. Their ages date 
broadly from twenty-"ve hundred to two thousand million 
years before the present. The transition that produced them 
—from a reducing to an oxidizing atmosphere and the asso-
ciated radical changes in the chemistry of the oceans— 
would be unique. It would never repeat itself. The earth 
would not go through that experience twice.

John McPhee. Annals of the Former World  



Point Barrow, Alaska
monthly average Carbon Dioxide Concentration

Mauna Loa Observatory, Hawaii
monthly average Carbon Dioxide Concentration

New Zealand
monthly average Carbon Dioxide Concentration

Charles David Keeling, a professor at the 
Scripps Institution of Oceanography in La Jolla, 
California, measured carbon dioxide concentra-
tions for extended periods of time in a number of 
locations around the world. The best known data 
series is from the dormant volcano in Hawaii, 
Mauna Loa (middle graph). The steady rise in 
carbon dioxide concentrations has been a key 
observation in support of ‘global warming’, 
since elevated atmospheric carbon dioxide acts 
to ‘trap’ long wave IR radiation, resulting in 
elevated atmospheric temperatures (the green-
house effect).

There is a noticeable ‘wiggle’ in the data series, 
an annual periodic fluctuation. The fluctuation is 
very large at northern latitudes (the Point 
Barrow, Alaska data, upper panel), smaller in 
magnitude at mid northern latitudes (Mauna Loa, 
Hawaii, middle panel), and absent in southern 
latitudes (New Zealand, lower panel).

Presumably, the annual fluctuations arise from 
the seasonal variation in photosynthesis and 
respiration of terrestrial plants (northern latitudes 
contain most of the earth’s land mass). Normally, 
these cycles are well balenced, since the magni-
tude of the fluctuation is little changed, even as 
carbon dioxide concentrations have increased.

The data are clear evidence for the Power of 
Photosynthesis in biotic control of the earth’s 
environment.

The data are from:

http://gcmd.gsfc.nasa.gov/KeywordSearch/Meta
data.do?Portal=GCMD&KeywordPath=&Nume
ricId=2520&MetadataView=Text&MetadataTyp
e=0&lbnode=mdlb2
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Solar Irradiance
Lower irradiance at sea level is due to

Rayleigh scattering and atomic absorbance 

(Frauhoffer lines), and absorbance by atmo-

spheric ozone (O
3
 —UV wavelengths), and 

carbon dioxide and water vapor (CO
2
 and 

H
2
O —infrared wavelengths)

Planck's Black Body Radiation Law
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Figure 1 Schematic representation of the rise of oxygen level 

on Earth during the early history of life [modified from 

(27)1]. Major evolutionary landmarks are indicated by arrows 

on the lower x-axis, and major geological periods are 

indicated by brackets on the upper x-axis. Putative stages of 

early divergence of photosynthetic prokaryotes are indicated 

by brackets above the lower x-axis: one assumes!3–3.8 

Gyrs and the other 3.5–3.8 Gyrs, depending on what date is 

accepted as the starting point for oxygenic photosynthesis.  
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