The External earth energy 4 Al gz ¥ 4k

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 (%4523)) and Erosion (4.l
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 4352l clolac £ i

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 giall Gaiul

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 contraction ) s (AleSHY) g aaail)
Repeated heating and cooling of materials cause rigid substances to crack and
separate to successive thin shells. This phenomenon 1s called exfoliation
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3. Abrasion is the process of weathering produced by the suspended particles that
impact on solid objects.

Abrasion is a process of weathering , 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
mto 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 &bl 43 5a3l) palic 5 Jal g=
1. Carbonation <Ug s A Jsail

Water, often containing acid from dissolved carbon dioxide, will dissolve minerals from a
rock body leaving cavities in the rock. .
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CcO, + H, O — H,CO;

Air water Carbonic acid

CaCO; + H,CO3; =— C(Ca(HCO3),

Limestone  Carbonic acid Calcium bicarbonate

2. dissolution ¢Lsd

Dissolution occurs when minerals in rocks dissolve directly into water.

NaCl + H20 = H" + OH- + Na+ + CI-

3. Oxidation 338Y)

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 = Fe0;.H20 +4S0,+2H



4. Hydration Coalll
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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CaSO,+2 H20 =— (CaSO0,.2H20
5. Hydrolysis (bl Jail

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 KAISi3Og + H2O + 2 HT = A1»SiO5(0OH)4 + 2 Kt + 4 SiO»
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 il Jiill yalic g Jal g
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1. Water erosion olall 4y ol

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 b 4l
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 <l g adally 4, i)
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 4ua ¥ Lniady 4 il

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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The Sedimentary Rocks  dugw)ll siuall
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The Sedimentary Rocks 4dungull ) siuall

Chemical or Physical (4Ll 4SulSually dluasll Zypaill cillead Ay 5S5 duganl | gial)
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Sedimentary Rocks
Sedimentary rocks form from pre-existing rock particles - igneous, metamorphic or
sedimentary. The parent rock undergoes weathering by chemical and/or physical
mechanisms into smaller particles. These particles are transported by ice, air or water.
Deposition takes place as a result of a lowering of energy, organic biochemical activity or
chemical changes. Once deposited, the sediments, over time, are lithified (turned into rock)
through compaction (decrease in rock volume due to the weight of overlying sediment) and
cementation (chemical precipitation in pore spaces between grains which "glues" the rock
together).



Sediments ) 91!
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Type of Sediments <! 3} &) gl
1) Clastic: cemented solid fragments/ grains from pre-existing rocks!
.:Clastic sediments 458 quul g, ]
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Chemical Sediments 4xilbiasS cud 9 =2
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Organic Sediments :\:\w iy 4
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Classification of Sedimentary Rocks 2\5\-19“ ol sdall aal
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Clastic Sedimentary Rocks 4 dugu; j5aa .1
Non Clastic (Chemical) Rocks (dxlas) 406l 48 dugu) jsiua .2
Biochemcial Sedimentary Rocks 4l duiliaS j55a .3
4

Organic Sedimentary Rocks digas dugu; jsiua .

Wentworth (1922) grain size classification
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.y Diameter (mm)

Grain 4wl (ake) il
Boulders a3l >256
Cobbles 5_prall 1a3al) 256-64
Coarse Pebbles pball ol 64-4
Fine Pebbles (gravel) el oasll 4-2
Sand Je 2-1/16
Silt el 1/16-1/256
Clay ol <1/256
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1. Conglomerate is a clastic sedimentary rock formed by the lithification of rounded or
sub-rounded gravel (grains larger than 2 mm in diameter)
ol sl s ) saual ge S A0 Ay g ) s3aa :Conglomerate(uaals,l) lslasal . |
k2 e ST iy Lgalaal Sl 5 (55810 4nill 5 (g il ;
Lehsad Sl (e By Cliluse () Lelas g8 aaadall 5 paasd) 31l s ol
2. Breccia is a clastic sedimentary rock formed by Itihofication of angular fragments of
older rocks.
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Note: Breccia is very similar to conglomerate. The main difference is the fragments in
breccia have not been rounded by the action of moving water as in a conglomerate
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3. Sandstone is a clastic sedimentary rock composed mainly of sand size (1/16 to 2
mm) Most sandstone is composed of quartz or feldspar because they are the most
resistant minerals to weathering processes at the Earth's surfac
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A. Claystone: is a clastic sedimentary rock it 1s composed of very fine particles

( clay sized less than 1/ 256 mm).
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B. Siltstone 1s a sedimentary rock which has a grain size in the silt range (1/16-1/256mm),
finer than sandstone and coarser than claystones.
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C. Mudstone: is an extremely fine-grained sedimentary rock consisting of a mixture of
clay and silt-sized particles.
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D. Shale: is a fine-grained, clastic sedimentary rock composed of mud that is a mix of

flakes of clay minerals and tiny fragments (silt-sized particles) of other minerals,
especially quartz and calcite
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E. Marl: a rock that consists of a mixture of clay materials and calcium

carbonate and often contains kerogen
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:Non—clastic or Chemical Sedimentary Rocks
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Evaporation _axlf .1
Precipitation uwsill .2

Evaporites <) agiall
1. Rock salt is a chemical sedimentary rock that forms from the evaporation of ocean of
saline lake waters. It is also known by the mineral name halite.
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2. Sylvite is potassium chloride (KCI) in natural mineral from. It forms crystals very
similar normal rock salt, halite (NaCl). Sylvite a salty taste with a distinct bitterness.
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3. Gypsum is an evaporate mineral most commonly found in layered sedimentary
deposits in association with halite, anhydrite and dolomite. Gypsum (CaSO4. 2H,0) is
very similar to Anhydrite CaSO4  The chemical difference is that gypsum contain two
waters and anhydrite is without water.
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4. Anhydrite is a mineral anhydrous calcium sulfate CaSOa.
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Precipitates
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1. Limestone is a rock that is composed primarily of calcium carbonate. it can form
chemically from the precipitation of calcium carbonate from lake or ocean water.
In cave droplets of water seeping down from above enter the cave through fractures or other
pore space in the cave ceiling.
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2. Dolomite (also known as dolostone and dolomite rock) is a chemical sedimentary rock
that is very similar to limestone. It is thought to form when limestone or lime mud is
modified by magnesium- rich groundwater.
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1. Coal, formed from plants that have removed carbon from the atmosphere and
combined it with other elements to build their tissue.
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2. Black Shale Rocks

A specific type of sedimentary black rocks, fine grained that contains significant amounts
(>3%) of organic carbon.
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Biochemical sedimentary Rocks 4sball dxbuast) dugull ) sduall

Biochemical sedimentary rocks are created when organisms use materials dissolved in
water to build their tissue, hard mineral skeletons accumulation after death sedimentary
rocks made from these minerals.
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