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Earth’s external processes

% Weatherlng —the phyS|caI breakdown
and chemical alteration of rock at or near
Earth’s surface

% Masswasting —thetransfer of rock and
soil downslope under the influence of
gravity



Earth’s external processes
% Erosion + the physical removal of

material by mobile agents such aswater,
wind, ice, or gravity



Weatherlng

Two types of weather | ng

« M echanical weathering + breaking of
rocksinto smaller pieces

e Four types of mechanical weathering

(H-rost wedging + alter nate freezing and
thawing of water in fractures and cracks
promotesthedisintegration of rocks



Frost wedging

Figure 5.3 left



Weatherlng

e M echanlcal Weatherlng contl nued

(HEJnloading x exfoliation of igneous and
metamor phic rocks at the Earth’s surface due
to areduction in confining pressure

(El her mal expansion * alter nate expansion and
contraction dueto heating and cooling

(Biological activity £ disintegration resulting
from plantsand animals



Exfoliation of igneous rocks

Figure 5.4 B



Weatherlng

Chemlcal Weatherlng

* Breaksdown rock components and the
Internal structures of minerals

 Most important agent involved in
chemical weathering iswater (responsible
for transport of ionsand molecules
Involved in chemical processes)



Weatherlng

M aj or processes of chemlcal Weather | ng

- Dissolution
(FAided by small amounts of acid in the water

(Eolubleions areretained in the underground
water supply

. Oxidation

(FAny chemical reaction in which a compound
or radical loses electrons



Weatherlng

M aj or processes of chemlcal Weather | ng

. Oxidation continued

(H mportant in decomposing ferromagnesian
minerals

- Hydrolysis
(ET hereaction of any substance with water

(EHydrogen ion attacks and replaces other
positiveions



Table 5.1



Weatheri ng
Alteratlons caused by chemlcal
weathering

- Decomposition of unstable minerals

. Generation or retention of materialsthat
are stable

- Physical changes such astherounding of
cornersor edges



Weatherlng

Rates of weathermg

- Advanced mechanical weathering aids
chemical weathering by increasing the
surface area

% Other sfactors affecting weathering

- Rock characteristics

(HRocks containing calcite (marble and
limestone) readily dissolve in weakly acidic
solutions



|ncrease In surface area by
mechanical weathering

Figure 5.2



Weatherlng

Others factors affectlng Weatherlng

- Rock characteristics, continued
ESilicate minerals weather in the same order as
their order of crystallization
. Climate

(ET emperature and moisture are the most
crucial factors

(EChemical weathering ismost effectivein
areas of warm, moist climates



Weatheri ng
leferentlal Weatherlng

- Masses of rock do not weather uniformly
dueto regional and local factors

- Resultsin many unusual and spectacular
rock formations and landforms



Joint-controlled weathering
IN Igneous rocks

Figure 5.7 A
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% S0Il 1Isa combination of mineral and
organic mater, water, and air

- That portion of theregolith (rock and
mineral fragments produced by

weathering) that supportsthe growth of
plants



Typical componentsin a soll
that yleld good pI ant grovvth

Figure 5.11



Soll
% Factors controlling soil formation
- Parent material

(HResidual soil = parent material isthe
underlying bedrock

(ET' ransported soil £ formsin place on parent
material that has been carried from
elsewhere and deposited



Soll
% Factor s controlling soil formation
- Time
(H mportant in all geologic processes

A mount of timefor soil formation varies for
different soils depending on geologic and
climatic conditions

. Climate
@AM o<t influential control of soil formation

(K ey factors aretemperature and
precipitation



Soll
% Factors controlling soil formation
- Plantsand animals

(EOrganisms influence the soil’ s physical and
chemical properties

(FAlso furnish organic matter to the soil
- Slope
(ESteep slopes often have poorly developed soils

EOptimum terrain isaflat-to-undulating
upland surface



Variationsin soil development
due to topography

Figure 5.12
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% Thesoll profile
- Soil forming processes operate from the
surface downward

- Vertical differencesarecalled horizons £
zones or layers of soll



Soil
* Thesoll profile
- O horizon £ organic matter
- A horizon £ organic and mineral matter
(EHigh biological activity

(ET ogether the O and A horizons make up the
topsoll

- E horizon zx little organic matter
(EZone of eluviation and leaching



Soil
* Thesoll profile
. B horizon x zone of accumulation

- C horizon % partially altered parent
material

%« TheO, A, E, and B horizonstogether are
called the solum, or “true soil”



An idealized soll profile

Figure 5.13



A soil profile showing
different horizons
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- Groups consist of itemsthat have certain
Important characteristics in common

% Solls are classified using a system known
asthe Soil Taxonomy

- Based on physical and chemical
properties of the soil profile



#* Soll Taxonomy
- Includes six hierarchical categories of

classification, ranging from order
(broadest) to series (most specific)

- Especially useful for agricultural and
related land-use pur poses



Sol|
% SoIl erosion

- Recycling of Earth materials

- Natural rates of soil erosion depend on
(BE>oil characteristics
EClimate
ESlope
(ET'ype of vegetation



Soll
% S0l erosion
- In many regionstherate of soil erosion is
significantly greater than therate of soll
formation
- Sedimentation and chemical pollution

(HRelated to excessive soil erosion
(EOccasionally soil particles are contaminated
with pesticides



End of Chapter 5



