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Chapter 8  Earth System Evolution

Connections to Other Sciences
Earth/Space Science

Evolution of the Biosphere
Biology One way of studying the evolution 
of the biosphere is by looking at ecology. 
One thing ecologists study is how life begins 
on newly exposed rock or after a lava 
flow. This development is called ecological 
succession. It can give you some insight into 
how life may have started on the bare, rocky 
surface of Earth.
Read more about ecological succession in 

Chemistry Scientists think that cyanobacteria 
were responsible for the increase of free oxygen 
in the atmosphere. However, their population 
was kept in check. This was the result of 
negative feedback. Producing oxygen also 
produces harmful free radicals. 

Physics Some physicists are looking at evolution 
from the point of view of just physics. They are 
looking at how energy and matter are organized 
before large evolutionary events. 

Geologic Time
Biology Geologic time is divided into smaller 
parts. This is done by using the fossil record. 
Periods are defined by the appearance and loss 
of particular species. Extinct species do not 
reappear. If they did, it would not be possible
to divide time using this method.

Chemistry Radiometric dating is now used to 
calculate the age of the Earth. Before, scientists 
had to rely on other methods. During the 
1700s, Sir Edmund Halley suggested measuring 
the salt in the oceans and the addition of salt 
from rivers. 

Physics Lord Kelvin (1824–1907) theorized 
that Earth was once a ball of magma. It lost 
heat according to the laws of convection and 
radiation. He calculated that Earth was 20–40 
million years old. However, he did not take into 
account Earth’s internal source of heat.

Extending the Connection

Evolution of the Geosphere
Biology Some scientists believe that the 
young Earth may have been “seeded” with 
life by asteroids. Impacts on other planets, 
such as Mars, would have thrown debris 
into the solar system. Some debris might 
have reached Earth and vice versa. 

Chemistry The sequence in which minerals 
form is controlled by their chemistry. It 
also depends on the temperature of magma. 
Mafic (magnesium and iron) minerals are 
more common in oceanic crust. They form 
stable crystals at higher temperatures than 
sialic (aluminum and silica) minerals. Sialic 
minerals are more common in continental 
crust. 

Physics Density was an important factor in 
the development of the young crust. Earth’s 
early crust was rich in the denser minerals. 
As the crust cooled, it became denser than 
the molten rock that supported it. As a 
result, small slabs of primitive crust sank 
and remelted in the mantle. 

Evolution of the Atmosphere
Biology There was a rise in atmospheric 
oxygen 2.3 billion years ago. This was 
when photosynthetic life began. Another 
rise took place around 400 million years 
ago. It spurred the invasion of plants on 
land. Later, in the Paleozoic Era, very large 
insects evolved. These included dragonflies 
and scorpions.

Chemistry The noble gases are a group 
of six unreactive elements. Venus has the 
largest amount of noble gases in the solar 
system. In contrast, Earth and Mars have 
very small amounts of noble gases. Scientists 
are trying to determine the reason for these 
variations. 

Physics Earth’s magnetic field deflects 
the solar wind. Venus and Mars have 
no magnetic fields. The solar wind can 
penetrate the outer atmospheres of these 
planets. The solar wind has a low density 
of atoms. However, because of its speed
it has an enormous amount of energy. 
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