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Week: 1
Lesson: 1

Topic: Soil formation

Sub-topic: Weathering

Soil is the thin layer of material covering the earth’s surface and is formed from the weathering

of rocks, that serves as a natural medium for the growth of land plants.

Weathering is the breakdown of rocks and minerals into soils. Rocks are broken into three

major groups: sedimentary, igneous, and metamorphic.
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Fig 1.1 Diagram of the rock cycle



There are two major types of weathering, physical and chemical.

Physical Weathering

Physical weathering is the breaking of rocks into smaller pieces. Which is caused by the effects
of changing temperature on rocks, causing the rock to break apart. The process is sometimes
assisted by water This can happen through exfoliation, freeze-thaw cycles, abrasion, root

expansion, and wet-dry cycles.
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Fig 1.2 Freeze and thaw Exfoliation Root expansion

Exfoliation: When temperature of rocks rapidly changes that can expand or crack rocks. This

especially happens with granitic rocks as they were cooling, like at Yosemite National Park.

Freeze-thaw: When water freezes, it expands. If moisture seeps into cracks before winter, it can

then freeze, driving the rocks apart.

Abrasion: When the wind blows, it can pick up sand and silt, and literally sandblast rocks into

pieces.

Root Expansion: Like freeze thaw, roots grow bigger every year. These roots can drive the roots

apart.
Chemical Weathering

Chemical weathering is weathering that alters the chemical nature of the rock. The main factors
that cause chemical weathering are water, oxygen and carbon dioxide. These chemicals react in
the environment all the time, and they cause chemical weathering. Major chemical reactions

include carbonation, dissolution, hydration, hydrolysis, and oxidation-reduction reaction. All of

these reactions have water involved with them.
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Figl. 3 Limestone Dissolution carbonation

Carbonation: When water reacts with carbon dioxide, it creates carbonic acid, which can

dissolve softer rocks.

Dissolution: Limestone and rocks high in salt dissolve when exposed to water. The water carries

away the ions.

Hydrolysis: Minerals in the rock react with water and surrounding acids. The hydrogen atoms

replace other cations.

Oxidation-Reduction: Oxidation occurs when minerals in rock combine with atmospheric
oxygen or the oxygen dissolved in rainwater. The minerals are converted to oxides, which are
more likely to break down or undergo weathering. For example, when water combines with the
iron-containing rock, olivine, ferrous oxide is released. The ferrous oxide becomes oxidized by
oxygen in the atmosphere to ferric oxide, known as haematite. When carbon dioxide in air
dissolves in rainwater, carbonic acid is formed. This is a weak inorganic acid. As rainwater
filters through rock containing carbonate, such as limestone, the minerals in the rock dissolve
and the rock breaks up. If the area is hot and humid, chemical weathering is more prevalent. If it

is drier, physical weathering is more predominant.
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Figl.4  Picture showing oxidation and hydrolysis

Biological weathering

Biological weathering refers to the disintegration of rocks and the formation of soil through the
activities of living organisms. If there are cracks in a rock, some soil will gather. If a seed
germinates in this soil, its growing roots exert pressure and eventually the rock splits. Animals
that tunnel into the soil, such as worms, ants and moles, contribute to weathering by bringing
new material to the surface where it is exposed to rainwater and the atmosphere. Plants rot and
are decomposed by micro-organisms in the soil. In this process, organic acids called humic acids
are released into the soil and break down rock minerals. The plant roots also release carbon

dioxide into the soil and carbon dioxide breaks down carbonates.

Biological Activity:

Physical Weathering by Plants

Tiny root hairs seek out small cracks and pits in
rock. Once the root hairs find a place they

grow and expand. The expansion causes
great pressure and cracks the rock.;
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Figl.5 Pictures of biological weathering



Lesson reviewing

1)
2)
3)
4)
5)

Describe how physical weathering occurs?

Explain how biological weathering disintegrates rocks?

List four factors that affect soil formation?

Make a poster to show how certain soil types are associated with their parent material.
Make a collection of soils formed by different soil forming activities. Examine the soils,
noting their characteristics. Suggested types are volcanic soil, a good agricultural soil, a
soil that has been chemically weathered (a limestone soil) and a soil that still shows

evidence of physical weathering. alluvial soils.
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