External earth energy 4 il =Y 48l
External earth energy comes from the Sun and the Earth’s gravity .
Exp. The water flows (streams, torrents, rivers, glaciers), the sea, the wind, the atmospheric
phenomena (rainfall, thunderstorms) and the temperature variations.
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Weathering (45>3) and Erosion (=)
Weathering: processes at or near Earth’s surface that cause
Rocks and minerals to break down
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Erosion: process of removing Earth materials from their original sites through weathering and
transport
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Weathering Types 4l Cillee &1 5l

1. Mechanical Weathering: processes that break a rock or mineral into smaller pieces without
altering its composition
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.2 Chemical Weathering: processes that change the chemical composition of rocks and
minerals
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Processes and Agents of Mechanical Weathering
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1. Frost wedging gl (sl

Frost Wedging cracking of rock mass by the expansion of water as it freezes in
crevices and cracks
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2. Thermal expansion and contractiong_) s~ Gl 5 aaqdll
Repeated heating and cooling of materials cause rigid substances to crack and
separate to successive thin shells. This phenomenon Is called exfoliation
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3. Abrasion is the process of erosion produced by the suspended particles that impact on
solid objects.

Abrasion is a process of erosion, which can happen in four different ways by rivers, and
wind and sea waves
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4. Plant growth: plants such as trees send out root systems, the fine roots find their way

into cracks in the rocks. As the roots increase in size, they force the rock sections
apart, increasing the separation and weathering.
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Processes and Agents of chemical Weathering 4l &, 521l jpalic 3 il 5o
1. Carbonation <l s S Al J gl

Water, often containing acid from dissolved carbon dioxide, will dissolve minerals from a
rock body leaving cavities in the rock. .
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—*CO: + H0 H2COs
Air water Carbonic acid
—*CaCOs + H:COs Ca(HCO:s):
Limestone  Carbonic acid Calcium bicarbonate
2. dissolution bl
Dissolution occurs when minerals in rocks dissolve directly into water.
NaCl + H20 = H* + OH- + Na+ + Cl-
3. Oxidation

Minerals may combine with oxygen to form new minerals that are not as hard. For
example, the iron-containing mineral pyrite forms a rusty-colored mineral called limonite.
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2FeS; + 80, + 2H20 —— Fe03.H20 + 4S04 + 2H

4. Hydration Minerals
may chemically combine with water to form new minerals. Again these are generally not
as hard as the original material.
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5. Hydrolysis sl Jlal)

Hydrolysis is a chemical reaction between H+ and OH- ions in water and the minerals in the
rock. The H+ ions in the water react with minerals to produce weak acids.
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2 KAISi308 + H20 + 2 H+ = AlI2Si205(0H)4 + 2 K+ + 4 SiO2
K-feldspar kaolinite aqueous silica
Erosion

The process of erosion moves bits of rock or soil from one place to another. Most erosion is
performed by water, wind, or ice (usually in the form of a glacier). These forces carry the rocks
and soil from the places where they were weathered.
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Erosion Transport Agents or Forces 4=k Jall jalic 5l e
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1. Water erosion slwll 4, jill

Rain, Stream and Rivers, Wave ocean dynamics.
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Moving water is the major agent of erosion.
Rain carries away bits of soil and slowly washes away rock fragments. Rushing streams and
rivers wear away their banks, creating larger and larger valleys.
Erosion by water changes the shape of coastlines. Waves constantly crash against shores.
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2. Wind erosion gLl 4 sl
Wind carries dust, sand, and volcanic ash from one place to another. Wind can sometimes
blow sand into dunes in the deserts.
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3. ICE and Glaciers erosion a3l s adally 4y pail)
Ice can erode the land. In frigid areas and on some mountaintops, glaciers move slowly
downhill and across the land. As they move, they pick up everything in their path, from
tiny grains of sand to huge boulders.
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4. Gravity erosion duxs ¥ iuiall & )

Is the movement of weathered material from one place to another by gravity
Gravity causes erosion by pulling rocks and soil downward. The rock cannot support itself
against the force of gravity. Gravity is always the defining force that causes matter to move
from higher elevations to lower elevations.
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http://socratic.org/physics/forces-and-newtons-laws/defining-force

