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When the Mediterranean evaporated (March 2009) 

Much to geologists’ surprise seismic surveys and drilling of the Mediterranean basin 
revealed that it is floored by an immense thickness of evaporite salts, laid down during the 
Late Miocene about 6 Ma ago (Messinian Stage).  The event has been dubbed the Messinian 
salinity crisis, and ascribed to the cutting off from the Atlantic of the Mediterranean Sea 
causing lowering of sea level by evaporation. The formation of the evaporite sequence has 
been overshadowed by what happened to restore the Mediterranean: a humongous 
waterfall at the Straits of Gibraltar. New modelling of the salt-forming event has had a 
technically surprising outcome (Govers, R. 2009. Choking the Mediterranean to dehydration: 
The Messinian salinity crisis. Geology, v. 37, p. 167-170; DOI: 10.1130/G25141A.1). It 
suggests that most of the salt body formed before sea level fell. Sea level lowering reduced 
the load on the sea floor and allowed isostatic uplift to develop a flow barrier at the Straits 
of Gibraltar, further cutting off resupply of Atlantic water. The other factor seems to have 
been the effect of sluggish eastward subduction of a lithospheric slab that eventually 
resulted in subsidence so that the Atlantic could re-flood the Mediterranean basin. 

 

Quaternary snatched from jaws of extinction (July 2009) 

At a stormy meeting in August 2004 at the 32nd International Geological Congress in 
Florence, a rearguard action was mounted by a group of stalwart geologists to thwart an 
attempt to expunge the last remnant of the stratigraphic divisions inspired by Giovanni 
Arduino’s work in the 18th century from the minds of all future geologists. The Quaternary 
was under siege. Despite the fact that the International Commission on Stratigraphy (ICS) of 
the IUGS had already prepared the ground for a coup de gras by stating that, “This 
composite epoch [the “Quaternary”] is not a formal unit in the chronostratigraphic 
hierarchy”, its defenders seem to have won (Mascarelli, A.L. 2009. Quaternary geologists 
win timescale vote. Nature, v. 459, p. 624; DOI: 10.1038/459624a). The ICS voted on 21 May 
2009 to formally define the base of the Quaternary at 2.6 Ma when the Earth began to cool, 
glaciation began in the Northern Hemisphere and stone tools first appeared in Africa (it was 
formerly set at 1.8 Ma, for no obvious reason) and to pass that to IUGS for ratification. 
Another minority group is enraged, with rumours of chewed carpets, as the Quaternary has 
annexed 800 ka of what previously was designated as Pliocene: ‘It’s kind of a land grab’, 
commented Philip Gibbard, a Quaternary expert from Cambridge University, possibly with a 
hint of glee. To me, it is a milestone decision that gives a proper place to tool making, 
bipedal apes – ourselves – which makes a great deal more sense that the absurd notion of 
the Anthropocene (see Epoch, Age, Zone or Nonsense? March 2008), whose base some 
deluded colleagues are trying to set at the beginning of the Industrial Revolution! 
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BIFs and bacteria (November 2009) 

Banded iron formations from the late Archaean, Palaeoproterozoic, and in a few short time 
intervals linked with Neoproterozoic tillites, have long fascinated geoscientists with their 
counterintuitive occurrence at times when the oceans contained little if any oxygen. Anoxic 
water allows iron to exist in its Fe2+ form, thereby able to dissolve readily. The vast 
thicknesses and masses of BIFs demands an abundance of mobile iron, but being made 
predominantly of hematite (Fe2O3) their formation requires a balancing superabundance of 
oxygen. Many geochemists believe photosynthesising blue-green bacteria to have excreted 
oxygen to oxidise soluble iron to Fe3+ and precipitate it as the oxide in shallow water. Yet 
plenty of BIFs show such delicate banding that deep water is implicated. All the BIF 
paradoxes would be resolved if another mechanism had caused the oxidation and 
precipitation of iron. A new clue to what that may have been is the discovery of iron-oxide 
stromatolites in the monster BIF deposits around Lake Superior (Planavsky, N. et al. 2009. 
Iron-oxidizing microbial ecosystems thrived in late Paleoproterozoic redox-stratified oceans. 
Earth and Planetary Science Letters, v. 286, p. 230-242; DOI: 10.1016/j.epsl.2009.06.033). 
Iron isotopes and rare earth elements are good indicators of redox conditions, and those in 
the BIFs indicate anoxic waters, so free oxygen was not available. The stromatolites, 
however, strongly suggest biogenic precipitation of iron oxide, which is possible through the 
action of specialist Fe-oxidising bacteria. Indeed, filamentous microfossils occur in the 
stromatolites. That opens the possibility of BIFs having formed by direct bacterial 
precipitation in the oxygen-free world before the Great Oxidation Event around 2.2 Ga, in 
the absence of cyanobacteria. 
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