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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  













 

 

 

 
 

 

Source: JW Schopf (1992) The oldest fossils and what they mean. In Major Events in the 

History of Life (ed. JW Schopf). Jones and Bartlett. Boston. 











In the beginning photosynthetic systems may 

have resembled these stromatolites at Shark 

Bay, Western Australia (Photo Warwick Hillier).



Modern and fossil stromatolites.

A Modern stromatolites at Shark Bay (Hamelin 

Pool), Western Australia. B Modern Shark Bay 

columnar and domical stromatolites for 

comparison with (C) fossil stromatolites from the 

~2,300-Ma-old Transvaal Dolomite, Cape 

Province, South Africa. D–F Modern and fossil 

vertically sliced columnar to domical 

stromatolites showing upwardly accreted 

microbial laminae from Shark Bay (D), the 

~1,300-Ma-old Belt Supergroup of Montana (E), 

and the ~3,350-Ma-old Fig Tree Group of the 

eastern Transvaal, South Africa (F). Scale for A 

and C shown by the geological hammers enclosed 

by red circles.

Figure!1 from J. William Schopf (2010) The paleobiological record of 

photosynthesis. Photosynthesis Research  107:87–101.



Archean-age microbially laminated 

stromatolites.
A Domical, pseudocolumnar and branching 

stromatolites, overlain by rippled sediments, and B a 

domical stromatolite from the ~2,723-Ma-old 

Tumbiana Formation (Fortescue Group) of Western 

Australia. C Conical stromatolite and D stratiform and 

conical stromatolites, from the ~2,985-Ma-old Insuzi 

Group, South Africa. E–G Laterally linked conical 

stromatolites from the ~3,388-Ma-old Strelley Pool 

Chert of Western Australia

Figure!3 from J. William Schopf (2010) The paleobiological record of 

photosynthesis. Photosynthesis Research  107:87–101.



Fossil oscillatoriacean 

cyanobacteria

(a through f)

Modern oscillatoriaceans

(g and h)

compared with a 

morphologically similar 

fossil trichome (i through 

q) 

Figure!4 from J. William Schopf (2010) The 

paleobiological record of photosynthesis. 

Photosynthesis Research  107:87–101.



Modern

(left panels)

Fossil

(right panels)

cyanobacteria.

Figure!5 from J. William Schopf (2010) The 

paleobiological record of photosynthesis. 

Photosynthesis Research  107:87–101.


