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1. Weathering processes
2. Weathering landforms

3. Karst landscapes
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Weathering

+ Changes that occur in sediments and rocks near earths
surface

* Two main types: chemical and physical
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Chemical: minerals are _ _
chemically altered or Physical: fragmentation
dissolved
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_Differ_ential weathering :




Chemical weathering

+ This process occurs because minerals formed deep in

the earth’s interior are not stable under surface
conditions.

+ Stability is generally the reverse of Bowen'’s reaction
series.

+ The principle agent of chemical weathering is water +++.

Quartz: very stable
Feldspars: form clay minerals

-Mafic minerals: alter to oxides



Ground Feldspar | Rain
coffee

Water dissolves some of

the solid leaving behind |
an altered material,.....

....and produces a solution _|
containing substances drawn
from the original solid

Liquid coffee containing Kaolinite clay and
caffeine and other substances other substances



The climate system

ATMOSPHERIC CARBON DIOXIDE INFLUENCES WEATHERING AND CLIMATE
(3) THE EARTH SYSTEM
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1. When rocks weather

the climate and
lithosphere interact

2. Variability in
atmospheric carbon
dioxide leads to
corresponding
variability in rate of
weathering
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Importance of fractures

2 cm

2cm X 2 cm = 4 cm? lem X 1 cm = Tem?
4 cm? X 6 sides = 24 cm? 1 cm? X 6 sides = 6 cm?
(surface area) 6 cm? X 8 cubes = 48 cm?

(surface area)






Microscopic view of disintegration of a granite

1. Cracks form along 2. The decay progresses,
crystal boundaries. and as the crack opens, the
Feldspar, biotite and rock weakens and
magnetite start to decay, disintegrates

while quartz does not

Feldspar —T~
Magnetite —
Biotite
Quartz ]
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thered granite) at Guadarrama, central Spain
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Relative stabilities

Table 7.2 Relative Stabilities of Common
Minerals Under Weathering

Stability of Minerals

MOST STABLE

Iron oxides (hematite)
Aluminum hydroxides (gibbsite)
Quartz

Clay minerals

Muscovite mica

Potassium feldspar (orthoclase)
Biotite mica

Sodium-rich feldspar (albite)
Amphiboles

Pyroxene

Caleium-rich feldspar (anorthite)
Olivine

Calcite

Halite

LEAST 5TABLE

Rate of Weathering

Slowest

Y

Fastest

Important factors
-Chemical stability
-Solubility

-Rate of dissolution



Chemical weathering of carbonates
+ Easily soluble in water (especially with some acid present)

+ Ca and Mg taken into solution
CaCO, + H,CO, — Ca™ +2HCO;




Mechanical weathering-Cracks

Exfoliation Cracks- cracks planar to earths surface-
cause is not well known

Tectonic Forces- forces in rocks cause cracks to grow

Frost shattering-growth of ice in small cracks

Thermal expansion — differential thermal expansion
of minerals creates stress in rocks- fires

Organic activity — tree roots to micro-organisms

Mineral Growth- growth of salts in cracks



Exfoliation Dome in Yosemite







Salt Weathering

« Salt accumulates in rock pores and
cracks

» generally occurs by evaporation

 sources include
-weathering products in water

-precipitation-especially near coasts
-eoilian dust
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Role of Organ




Frost shattering

» Thought to be dominant in arctic and
alpine environments

» occurs by the freezing of water in rock
void spaces-cracks



Gneiss Boulder Fractured by Frost
Action
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mountains, Austria




Frost weathering, central Norway
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Karst cave






Karst cave



b

TR

. R AL L e 5

. T e Tty
L R e e

g |

i A e e L ]_'?":"":.I-\.:-\..- =

TR mhET e

= i
R e .I.E.-\.k e
A ¢ 2
ol AT e e

L '-"";“«; e :...-\..-'I

ETE T A EEATRE |
o

e

S

e s

-
= :ﬂ':.ﬁk-\.u aheinihy EAOibeien L o ]

PR BRI B | BEEREETE

i e b

s

.-\.-T'\c:-""i""j

o
R

i
SRR
e

b

#,

SRR

P Th

Vi et W R

RS N

e
" ;

SIS BN

-

MR HA e

G e S

Ground Feldspar Rain
coffee
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Water dissolves some of
['the solid leaving behind
an altered material, ..

and produces a solution
[ containing substances drawn
from the original solid

Liquid coffee containing Kaolinite clay and
caffeine and other substances other substances









SERE . - Karstsinkholes in Svalbard



(a)
Sinking stream and blind valle:
9 it 4 Wet weather

outlet spring

Zone of aeration

) Perched
“water table

Karst landscape

development

Outlet spring Water table

Water-filled fractures  Bedding-plane
Zone of saturation partings

Sinking streams and blind valleys
R AN —— Wet weather
outlet springs
Perched
water

Zone of aeration /.
table

Qutlet spring Water

Water-filled fractures goq d.ing-plane
Abondoned outlet table

(c)
partings

Zone of saturation



Central Florida Karst Topography
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Karst, Croatia
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Karst landscape
erosional cycle
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Blind valley Uvala Sinking creek

Daeply intrenched Sinkholes

qumuunt stream

Karsl walley

Karst landscape features
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