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Salt and Earth’s atmosphere (July 2016) 

It is widely known that glacial ice contains a record of Earth’s changing atmospheric 
composition in the form of bubbles trapped when the ice formed. That is fine for 
investigations going back about a million years, in particular those that deal with past 
climate change. Obviously going back to the composition of air tens or hundreds of million 
years ago cannot use such a handy, direct source of data, but has relied on a range of 
indirect proxies. These include the number of pores or stomata on fossil plant leaves for 
CO2, variations in sulfur isotopes for oxygen content and so on. Variation over time of the 
atmosphere’s content of oxygen has vexed geoscientists a great deal, partly because it has 
probably been tied to biological evolution: forming by some kind of oxygenic photosynthesis 
and being essential for the rise to dominance of eukaryotic animals such as ourselves. Its 
presence or absence also has had a large bearing on weathering and the associated 
dissolution or precipitation of a variety of elements, predominantly iron. Despite 
progressively more clever proxies to indicate the presence of oxygen, and intricate 
geochemical theory through which its former concentration can be modelled, the lack of an 
opportunity to calibrate any of the models has been a source of deep frustration and 
acrimony among researchers. 

Yet as is often said, there are more ways of getting rid of cats than drowning them in butter. 
The search has been on for materials that trap air in much the same way as does ice, and 
one popular, if elusive target has been the bubbles in crystals of evaporite minerals. The 
trouble is that most halite deposits formed by precipitation of NaCl from highly 
concentrated brines in evaporating lakes or restricted marine inlets. As a result the bubbles 
contain liquids that do a grand job of preserving aqueous geochemistry but leave a lot of 
doubt as regards the provenance of gases trapped within them. For that to be a sample of 
air rather than gases once dissolved in trapped liquid, the salt needs to have crystallized 
above the water surface.  
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That may be possible if salt forms from brines so dense that crystals are able to float, or 
perhaps where minerals such as gypsum form as soil moisture is drawn upwards by capillary 
action to form ‘desert roses’. A multinational team, led by Nigel Blamey of Brock University 
in Canada, has published results from Neoproterozoic halite whose chevron-like crystals 
suggest subaerial formation (Blamey, N.J.F. and 7 others, 2016. Paradigm shift in 
determining Neoproterozoic atmospheric oxygen. Geology, v. 44, p. 651-654; DOI: 
10.1130/G37937.1). Multiple analyses of five halite samples from an ~815 Ma-old horizon in 
a drill core from the Neoproterozoic Canning Basin of Western Australia contained about 
11% by volume of oxygen, compared with 25% from Cretaceous salt from China, 20% of 
late-Miocene age from Italy, and 19 to 22% from samples modern salt of the same type. 

Although the Neoproterozoic result is only about half that present in modern air, it 
contradicts results that stem from proxy approaches, which suggest a significant rise in 
atmospheric oxygenation from 2 to about 18% during the younger Cryogenian and 
Ediacaran Periods of the Neoproterozoic, when marine animal life made explosive 
developments at the time of repeated Snowball Earth events. Whether or not this approach 
can be extended back to the Great Oxygenation Event at around 2.3 Ga ago and before 
depends on finding evaporite minerals that fit stringent criteria for having formed at the 
surface: older deposits are known even from the Archaean. 
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