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Evidence for the theories

‘The theories about what was in the Earth’s early atmosphere and how the atmosphere was formed have changed and
developed over time.

One set of evidence is gained by measuring carbon and boron isotope ratios in sediments under the sea.

Other models use the composition of gases given out by volcanoes today as evidence. An assumption is made that the
same proportions of gases are given out today as were given out by volcanoes billions of years ago.

The question we need to ask is how well these assumptions fit with evidence gained through other means. We need to
evaluate evidence to develop new models.

Figure 9.5 Water vapour was produced, which condensed to form oceans.
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Evaluating the theories

‘The evidence for the carly atmosphere is limited because of the time scale of 4.6 billion years, which means no direct
‘measurements can be made. Models need to be developed using proxy evidence or by assuming that what happened in
the past s still happening today and using that evidence from today (for example the composition of volcanic gases).

Proxy evidence is evidence from one source gathered from ancient times that can
be used to make an assumption about another related ancient effect. An example
would be counting the number of stomata on fossils of ancient leaves to make
assumptions about the levels of carbon dioxide in the atmosphere.

DID YOU KNOW?

Some scientists are now
rejecting the early models of

Evidence from direct measurements would seem more valuable but there is not the Earth’s atmosphere and
always agreement that the measurements were taken correctly. For example, the are studying zircon
‘measurements taken from isotopes by one team are seen as more reliable if their ~ gemstones for new evidence.

data compares well with the data from a different site by a different team. The
more measurements taken by different teams that provide data that coincide, the more reliable the data. This is why
scientists publish data in scientific journals.
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The Earth’s early atmosphere
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Learning objectives:
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+ describe ideas about the Earth’s early atmosphere oceans
« interpret evidence about the Earth’s early atmosphere seaiments

« evaluate different theories about the Earth’s early atmosphere.

The age of the Earth is currently estimated to be between 4.5 and 4.6 billion years. That is a little over four and
half thousand million years (often written as 4.5 x 10° years). During that time the atmosphere has changed from
possibly hydrogen and helium at first, probably followed by gases from volcanic activity, to finally an
atmosphere rich in oxygen, which is what we have now.
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The Earth’s early atmosphere

We definitely know we now have an atmosphere rich in oxygen but we also think
we know, from evidence, that oxygen was not in the Earth’s early atmosphere.
From the evidence we have, scientists have developed theories about the change
in atmosphere over the last 4.6 billion years. You only have to remember

N . . this one theory, but there are
One theory suggests that during the first billion years of the Earth's existence TG T
there was intense volcanic activity that released gases. This process is called and evaluate against evidence,
degassing and the idea is based on the composition of gases vented out in present-
day volcanic activity.

REMEMBER!

Figure 9.3 Volcanic activity releases gases.
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At the start of this period the Earth’s atmosphere may have been like the atmospheres of Mars and Venus today,
consisting of mainly carbon dioxide with little or no oxygen gas.

Figure 9.4 The surface of Mars is being explored by robots but the atmosphere cannot support human life.

Volcanoes also produced nitrogen, which gradually built up in the atmosphere, and there may have been small
proportions of methane and ammonia.

These gases formed the early atmosphere, along with water vapour, which condensed to form the oceans.

When the oceans formed, carbon dioxide dissolved in the water and carbonates were precipitated producing sediments,
reducing the amount of carbon dioxide in the atmosphere.




