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Carbon dioxide levels were also further lowered after the appearance of animals, when their shells and skeletons made of calcium
carbonate compressed together over time, forming limestone

Limestone is a sedimentary rock, mainly made of calcium carbonate, which again locked up carbon and added to the lowering of
carbon dioxide levels.

Carbon dioxide also dissolves in the oceans to make a very weakly acidic solution and so the levels were, again, lowered by this
process.
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Sedimentary rocks are formed as layers are compressed by other layers deposited above.
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Evidence of carbon dioxide levels

There is a direct method for measuring the concentration of carbon dioxide in the ancient
atmosphere. This is to drill down and take samples of ice cores from Greenland or
Antarctica. Bubbles of air are trapped in the ice and their composition can be measured.

Evidence is direct but these levels can only be plotted as far back as 800 000 years.

This seems 2 very long time span but is only a tiny fraction of the time of development of
the atmosphere, so how is evidence gathered about the levels further back in ime towards
4.5 billion years ago?

This is again done by using proxy evidence. This evidence includes methods such as isotope
ratios in marine life sediments or again by counting stomata.

Using proxy measurements means that scientists have different ways of looking at the
evidence and there is great debate about the interpretation of what this evidence shows.
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DID YOU KNOW?

Gas concentrations are
measured in parts per
million (ppm). Over the last
400 000 years the
concentration of CO; has
followed cycles of a
concentration of
approximately 180 ppm to
280 ppm.
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Figure 9.14 Cycles of
carbon dioxide levels over

the last 400 000 years to
1700 AD
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How carbon dioxide decreased

KEY WORDS
Learning objectives: JE—
+ describe the main changes in the atmosphere over time fossl fuels
+ describe some of the likely causes of these changes. marne e

+ explain how the deposits of limestone, coal, crude oil and gas were formed.

Carbon dioxide formed a higher percentage of the Earth’s early atmosphere than it does now. Over billions of years the
level of carbon dioxide decreased. Why did this happen and how do we know it happened? Models of the ancient

atmosphere are still being debated.
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Trapping carbon dioxide
Algac and plants decreased the percentage of carbon dioxide in the atmosphere by using the process of photosynthesis.
They used carbon dioxide to make glucose, and they also released oxygen.

Figure 910 Plant remains were compressed, forming coal.

As the plants and algae grew and proliferated over time the amount of carbon dioxide decreased and the amount of oxygen
increased.

As the plants died and decayed, they formed a thick layer of plant deposits, which was compressed first to peat and then
eventually formed coal.

Figure 9 11 Peat and bituminous coal
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Coal is formed from the thick plant deposits that were buried and compressed over millions of years. Coal is mostly carbon that
became locked in the ground. This resulted in lower levels of carbon dioxide.

Another organism that used up carbon dioxide was plankion. The remains of plankton were deposited in muds on the sea floor and
were covered over and compressed over millions of years. This produced crude oil and natural gas, which became trapped in the
rocks.

Porous rock

Figure 9.12 Forming oil from plankton compressed in mud over millions of years

Both these fossil fuels trapped carbon. Coal traps carbon as a sedimentary rock and crude oil/natural gas traps carbon between
layers of other rock.





