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GY4027: Landscape Evolution

Learning Outcomes

On successful completion of this module, you will be able to:

1. Describe and explain the tectonic, sedimentary, and anthropogenic processes which create and
shape landscapes

2. Review the landscape-shaping processes operating in various environments and settings

3. Apply geospatial and laboratory techniques to interpret processes, environments, and the
evolution of landscapes

4. Analyse environments and landscape evolution in particular geographic areas
5. Display an appreciation of the scales of time and distance in landscape evolution

6. Acknowledge the dynamic nature of all landscapes and environments
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Weathering
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Weathering | Mechanical weathering
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Exfoliation
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Exfoliation
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Abrasion
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Common rock-forming minerals stability
at Earth’s surface

* Fe oxides
* Al oxides
e Quartz
« Clay minerals
« K feldspar (orthoclase)
* Biotite
* Na feldspar (albite)
« Amphibole
*. Pyroxene
¢ Ca Feldspar (anorthlte)
* Olivine
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Main chemical weathering styles

Hydration
Solid mineral + water — new (hydrated) mineral (including chemically bonded water)

Hematite + water — limonite
Fe,O; + 3H,O - 2Fe(OH),

Dehydration
Solid (hydrated) mineral — new (dehydrated) mineral + water

Gypsum — anhydrite + water
CaS0;.2H,0-— Cas0, + 2H,0
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Main chemical weathering styles

Solution-dissolution
Solid mineral + acid or water — ions in solution

Halites+ water — ions in solution
NaCl +'H,0:= Na* + CI-

- Hydrolysis
Hydrogen ion + mineral with mobile cations — dissolved or partially altered mineral
in which hydrogen lons replace ions that are put into solution

Ollvme + hydrogen ions from acids in water — ions in solution + dissolved silica
MgZS|O + 4H* > 2Mg?* + H,SIi0,
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Main chemical weathering styles

Oxidation-reduction
Atmospheric oxygen gains electrons (and so is itself reduced) as a mineral loses
electrons (and so is oxidised) forming a new “rusty” mineral

Pyrite + atmospheric oxygen — hematite + dissolved sulphur
2FeS; + Oy Fe05 +25
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Limestone dissolution
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Soils

O horizon
Loose and partly decayed
organic matter <_
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Mineral matter mixed —
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B horizon
Accumulation of clay+ —
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Unweathered parent
bedrock material
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Temperature and Moisture
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Climate Controls
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Climate Zones

OCEAN CURRENTS (Fig. 6.22)
—s  Warm current ) mT

— Cool current

INTERTROPICAL CONVERGENCE |40
ZONE

ITCZ July
ITCZ January

AIR PRESSURE SYSTEMS (Fig. 6.11)

SH subtropical high
L Low
H High

AIR MASSES (Fig. 8.2)

mP  Maritime polar (cool, humid)

cP  Continental polar (cool. cold, dry)

mT  Maritime tropical (warm. humid)

cA Continental arctic (very cold, dry)

€T  Continental tropical (hot, dry summer only)
mE Maritime equatorial {warm. wet)

SH
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[:J Arid deserts

Tropical, subtropical {hot)
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Tropical, subtropical (hot)
Midiatitude (cold)

Polar front (variable)

Polar front
(variable)

Tropic of Capricom

Desen SH Desert

- N 5 . mE .

v 10 o \ m S 60 70 L B \ n ¥ o

forest 3 : mE

o W . -
NDIAN NCEAN v
10 \\ Tropical /‘ ~ e TN
ATLANTIC \ Savanna B B e e L e 120 Tropical 110" /A".‘Iﬁ- 160 170
L | \ P SO g '\' C Z January I~ Savanna_. ~ 8 g
N WY ANy a0 LTS el e e CORAL SEA
CEAN == o MT.CZ January g

“ SH aons SH | W

teppe

mT cT
0 30
= Méciaranean, S1eppe -,
Marine
W e west coast,
40 \ \ 40
10 1200 4300 140° 1507 16D 180
o 1.000 2,000 3,000 MILES
mP ,000 KILOMETERS.

MESOTHERMAL CLIMATES

Humid subtropical

Moaist all year, hot summer
Humid subtropical

Winter-dry, hot to warm summers
Marine west coast

Moist all year, warm to cool summers
Mediterranean

Summer dry, hol 1o warm summers

MICROTHERMAL CLIMATES

I:] Humid continental
Hot summers: moist all year
Asian winter-dry
I:I Humid continental
Mild summers: moist all year
Asian winter-dry
- Subarctic regions
Cool summers
:’ Subarctic regions
Very cold winters

SINE FOUAL-ARE A PROJECTION

POLAR CLIMATES
HIGHLANDS

- Tundra

l:] Ice cap and ice sheets
Highland temperature effects
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TROPICAL BIOMES

I Tropical forests

BN Savanna region
Hot deserts

TEMPERATE BIOMES
Mediterranean
chaparral
Temperate evergreen

B Temperate
deciduous woodland

Temperate grassland

COLD BIOMES
I Taiga
B Tundra

lce/Mountains

32



Weathering | Where and when?

GY4027: Landscape Evolution

Arctic

Subarctic

s s i Temperate

Temperate grassland Desert

Rain forest

Tropical

Wet

Decreasing moisture

33



	Slide 1: GY4027 Landscape Evolution
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19: Common rock-forming minerals stability at Earth’s surface         
	Slide 20
	Slide 21: Main chemical weathering styles
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33

