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Signs of life found in a million year old
crater

The chapters of our history are written on the surface of the Earth.
Sometimes in a very visible manner. This is the case of impact craters, a
depression resulting from the impact of a meteorite with the surface of a
solid object. Far from being a simple marvel of nature, there is a need to
study the biological and climatic consequences caused by the arrival of
these objects from outer space. This is the case of Lake Bosumtwi.
Some 1.07 million years ago a meteorite hit African soil - in Ghana - and
as a result a crater was formed. Researchers at the Institute of
Environmental Sciences and Technologies (ICTA) at Universitat
Autonoma de Barcelona, in collaboration with other research centres,
have analysed the existence of these signs of life. Special interest was
put into the research of archaea, the oldest single cell microorganisms
known to man. The research focuses on the lipids present in the
membrane of the microorganism, since they offer information on the
climatic conditions of the past, and explains why these microorganisms
can be found on the rocks at the bottom of the crater lake.
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At present, there are over 150 identified terrestrial craters originated by asteroid and comet
impacts. These events can have profound effects on life, especially for microorganisms like
bacteria and archaea, since the energy liberated during the impact can locally sterilize the soils
due to the high temperatures and pressures induced. Moreover, habitat availability and
characteristics for microorganisms living at the surface and subsurface can experience drastic
changes. The consequences of impact events are scaled with the size of the impacting body, so
that extremely powerful episodes, although rare, can induce not only local effects but reach the
regional and global environment, by, for instance, generating dust clouds or acid rain.

The Bosumtwi impact structure in Ghana (west Africa) is a 10.5 km wide crater that was
originated 1.07 millions of years ago and which currently encloses a 78 m deep lake. The
Bosumtwi structure is of middle-size, since larger craters have been described, such as
Vredefort (South-Africa) with a diameter of about 300 km. Within the GEPOC group (Grup
d’Estudis de Processos Oceanics i del Clima), operating at ICTA (Institut de Ciéncia i Tecnologia
Ambientals), we study among other indicators, the lipids of the archaeal membranes, since these
molecules can give us some information on past temperatures and thus are useful for past
climate reconstructions in several environments. In a collaboration with the University of Vienna,
we investigated the archaeal lipids in the impacted rocks from the Bosumtwi structure. The lipid
concentrations we measured were relatively low but the interesting part of the study was to
attempt to interprete the origin of these lipids that were occurring in rocks buried at 300 m below
the lake. In the article “Archaeabacterial lipids in drill core samples from the Bosumtwi impact
structure, Ghana” we discussed three hypothesis: (i) these lipids are from soils and rocks pre-
dating the impact event and have survived the high temperatures generated during the episode,
(ii) these lipids were generated by high-temperature adapted archaea that proliferated in the
postimpact hydrothermal system generated and (iii) the lipids are synthesized by much more
recent archaea living in the lake, and the water percolating into the sediments and rocks under
the lake transported the lipids to the depths were we found them.
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