AN ABSOLUTELY BRILLIANT LAKE

Magali Ader — This story is about why we study current environments that are
similar to what past environments might have been like. The starting point is
that our society is altering the environment: increased levels of carbon dioxide
in the atmosphere and oceans becoming more acidic. And although we can
observe these changes, it’s still very difficult to predict how they will evolve in
the future and how Earth can absorb them. One way to improve prediction is to
go and look at changes that have occurred in the past in Earth’s history, to try
and understand how they have been assimilated. Understanding how Earth has
evolved means studying archives of these changes and the archives are in
sedimentary rocks. Each grain, its isotopic composition, its chemical
composition, its mineralogy, is a clue about the environment where sediment
was deposited. So we’re looking for current land environments we can access,
which we can characterize in terms of environment, temperature, ecosystem,
chemical composition, and for which deposited sediment is available. We try to
associate environmental parameters with sediment chemistry.The conditions at
the surface of the Earth have changed more, the further back in time we go. So
it’s harder today to find environments which could present similar conditions
to those in the past. That’s one of the Holy Grails today’s geochemists are
after.

And I’ve been very lucky, a team of colleagues has just discovered an
absolutely brilliant lake, because of the similarities it presents to what we think
the environment was like 2.2 billion years ago. These similarities lie first in the
organisms that live in it, all of them archaic and probably the only living
organisms present at the time. The fact that they were anoxic below a depth of
1 meter - anoxic means without oxygen - so that methane production could
happen on a significant scale, means that methane must have represented a
larger component in the atmosphere than it does today.

So we went to sample the lake, there’s everything to discover, we’ve only just
realized how extraordinary it is. Right now, we’re analyzing the water for its
methane content and isotopic composition, to check whether there is any
methane. To do that, we use a vacuum line, inject water in it, the water injected
in a vacuum releases methane which is in its gaseous state, we then circulate
this gas in the line, on an oxygen furnace heated to 950°C, which oxydizes the
methane and turns it into water and CO2. The water and COz2 are captured in a
liquid nitrogen trap at -196°C, then the CO2 is released at -140°C and measured
in a mercury manometer we call a Topler. The water is released at 20°C,
transferred to a sealed tube and kept for future analysis. To date, we’ve been
able to observe that there is in fact methane in the lake and that’s very
interesting for us, as it confirms one of the possible analogies this lake has with
environments 2.2 billion years ago, and that opens up whole new fields of
research for us.
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