Unit 4 Lecture 1: Wea_thering, Soll,
and Mass Wasting (Ch. 4)
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Frostwedgmg
~ Unloading

— Thermal expansion
>R Biological activity.




Mechanical

Surface area increases while
total volume remains constant

Total surface area
(height x width x
number of sides X
number of boxes)

Total volume
(height x width X length
X number of boxes)

Surface-to-volume
ratio
(surface area { volume)
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o KINg
SSIDESENTS have the biggest change from day to night

» 30°C (54°F)

« Experimental data doesn’t back up the theory

. © But pebbles found in deserts show evidence of
..~ Shatteringiirom temperature.changes.
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&@xygen dissolved in water oxidizes
£ materials

— Carbon dioxide (CO,) dissolved in water
forms carbonic acid (H2CO3) and alters the
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=@ther important factors are

 Mineral makeup

— Marble (calcite) readily dissolves in weakly acidic
solutions

A\ — Silicate minerals weather in the same order as their
: order of crystaﬂlzatlon ;

-

. Cllmate - \
— Temperature and m0|sture are the most cru0|al factors

= ~ = Chemical weathering-is most effective in areas of warm
temperaturestand abundant moisture 17
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blafket of air, a thinner film of water, and the
thinnest veneer of soll combine to support a
web of life of wondrous diversity In

centlnuougyschange\

]for allwe know IS unique — where a thin
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REg0lIthNSt

IS produced by weathering

=501l Is a combination of mineral and organic
matter, water, and air; Soll Iis the portion of
regolith that supports the growth of plants.
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¥Sizes
« Sand (large size)
e Silt
« Clay (small size)
— _ lLoamJs.best suited
for plant life=
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' PatiCIES clump together to give a soil its
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—Four basic soll structures
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- — Transported soll — parent material has been

Controls of SOI| "

%Trled from elsewhere and deposited

— Influences Solls in two ways:

 Affects the rate of weathering, thus the rate of soil
2 formation <

. Cherﬁ?&:al makeup:of aﬁécté the soil’s fertility

: > »
-\
- 3
R v — G - - .
e L - > e
-~ A &;\ » .
| ‘ . SN ;
- - ; “N
- ’ =
M - ~ .
o - - e e v

18



ntnRrall geologic processes
— Amoeuntef time to evolve varies for different

a

Smport

 Climate




% iSmsyntluence the soil’s physical and
c emical'properties

BEUrnished organic matter to soll
. Slope
— Steep slope — often poor solls

= Optlmum IS a-flat-to-undulating upland surface
| - Slope orlentatlon Can affect the type of son
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anard

Horizons — zones or
layers of soll

O horizon

(loose and partly
decayed organic
matter)

A horizon
(minerzal matter
mixed with some
humus)

E horizon
(light colored
zone of leaching)

B horizon
(accumulation
of clay from
above)

C horizon

2 (partially altered
e parent material)

unweathered
parent material




L — A-—organic and mineral matter
%— little organic matter

— B — zone of accumulation

— C — partially altered parent material

»=-O and A together called topsoll

fF-\O A E; andBtogetqer called solum, or
~true son b o S0 ~
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Accumulatlon of iron oxides and Aluminum-rich clays in the B
orizon

» Best developed under forest vegetation

— Pedocal

B i 1) 4 e e P L LT

* Accumulate calcium carbonate
» Associlated with drier grasslands

. Hot, wet, tropical. cllmates = P
. Intense chemlcal W’é‘thenng '
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0 ways @f enrichment

wemovmg undesired material from the decomposing rock,
leaving the desired elements behind

» Desired elements are carried to lower zones and deposited

« Examples
_—— Bauxite, the principal ore of alumlnum
— Many cd’pper and Sl|VeI‘ deposﬂs ?
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-0 ﬁra\)lty , ;

&Vty is the controlling force

Mass wasting Is distinct because It does
\ not require a transportlng medlum
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[Destreys particle cohesion
e Water adds weight
— Oversteepening of slopes

» Stable slope angle is different for various materials
angle of repose.

— * Oversteepened slopes are unstable

— Removal of-anchering vegetatlon
— Ground V|brat|ons from earthquakes
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_Themateralin
_' g » Debris
. .‘.‘ Nud .

— The movement of material

—

» Fall (free-fall of pieces)
* Flow (material moves as a viscous fluid)
» Slide (material moves along a surface)

= — The veloCity of the movement
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our (125 mph)

. Many researchers
\ belreve that rock



25 N0 spemﬂc*ﬁlefmltlon In
er :J/. Jruu d be cons/dered a popular

'.-1(:'6 forms of MESS wastlng including
those. in WhICh slldlnq does not occur.
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Often confined to
channels

— Serious problem in dry
areas with heavy rains

A

-~ = Mudflows onthe . =
N slope‘s.{fr volcanoes.—

© -~ warecalledlahars. s



o Eanthflow

= Rapid
— On hillsides in humid
[EJI0I

ater saturates the
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egolith
downhill



areas
underiain by

permafrost




