
 

Fossil or inorganic structure? Scientists dig
into early life forms
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Silica carbonate biomorphs grown with natural water from Ney spring. Credit:
García-Ruiz et al. Sci. Adv. 2017;3:e1602285
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An international team of researchers discovered that inorganic chemicals
can self-organize into complex structures that mimic primitive life on
Earth.

Florida State University Professor of Chemistry Oliver Steinbock and
Professor Juan Manuel Garcia-Ruiz of the Consejo Superior de
Investigaciones Cientificas (Spanish National Research Council) in
Granada, Spain published an article in Wednesday's edition of Science
Advances that shows fossil-like objects grew in natural spring water
abundant in the early stages of the planet. But they were inorganic
materials that resulted from simple chemical reactions.

This complicates the identification of Earth's earliest microfossils and
redefines the search for life on other planets and moons.

"Inorganic microstructures can potentially be indistinguishable from
ancient traces of life both in morphology and chemical composition,"
Garcia-Ruiz said.

Scientists had seen hints of this in past lab work, but now through
Steinbock and Garcia-Ruiz's research, it is clear that this also happened
in nature.

To do this work, the team of scientists collected and analyzed an extreme
form of soda water from the Ney Springs in Northern California. Today
this type of water is found in only a few spots worldwide, but it was
widespread during the early stages of Earth's existence.

By addition of just one other ubiquitous chemical—calcium or barium
salt—this water produces tiny structures, such as tubes, helices, and
worm-like objects that are reminiscent of the shapes of primitive
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organisms. The water also generates complex mineral structures that are
similar to nacre—the shiny substance of sea shells.

The similarities between actual fossils and these inorganic structures go
beyond appearance and extend to their chemical nature. This will make
it even more complicated for scientists examining early evidence of life
on Earth.

"Our findings reveal an unusual convergence of simple biological shapes
and complex inorganic structures and make the job of identifying
earliest microfossils on Earth and life on other planets even harder,"
Steinbock said. "It's fascinating. How could I identify a fossil if I went to
Mars? How could I convince myself that it was once alive? In the future,
scientists will need to be even more alert that everything that looks like
life is not necessarily life."
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Self-assembled calcite mesocrystals grown with Nay springs waters. Credit:
García-Ruiz et al. Sci. Adv. 2017;3:e1602285

  More information: "Biomimetic mineral self-organization from silica-
rich spring waters" Science Advances, 
advances.sciencemag.org/content/3/3/e1602285
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