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Landscape Evolution
Glacial Landscapes
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Chemical Weathering
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Weathering products

Residual minerals

e.g. grains of quartz: sand

New minerals

e.g. clays

Solutes

e.g. sea salt
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Transport Agents

Ice Air

WaterGravity
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Transport and grain size
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Transport Distance

Short transport distance

Local deposition

Short-Long transport distance

Local-Exotic deposition

Short-Long transport distance

Local-Global deposition

Short-Long transport distance

Local-Continental deposition

Gravity Ice

Air Water
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Basin Dynamics

7 March 2025

Accommodation space



Glacial Landscapes | GY4027: Landscape EvolutionOutline

Glacial Landscapes | Outline

• Weathering and Erosion

• Transport Agents

• Transport Processes

• Erosional Landforms

• Deposition

• Depositional Landforms

• Accommodation Space and 

Landscape Evolution



Glacial Landscapes | GY4027: Landscape Evolution

Weathering

• Mechanical weathering

• Chemical weathering

• Biological weathering

Glacial Processes
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Mechanical Erosion | Stordalen, Norway

• Freeze-thaw

• Unloading - stress release

➢ Coarse angular shattered 

debris
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Avalanche debris from valley sidesMechanical Erosion

• Abrasion and gravity

➢ Coarse angular shattered 

debris
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Glacial Transport Agents

Transport - agents

• Gravity

• Water

• Ice



Glacial Landscapes | GY4027: Landscape EvolutionGlacier Formation

Snow Compaction | Cirque Glaciers
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Glacial Erosion

Snow Compaction | Malbun, Liechtenstein
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Glacial Erosion

Snow Compaction | Malbun, Liechtenstein
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Glacial Erosion

Snow Compaction | Malbun, Liechtenstein
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Alpine Glaciers | Cirque Glaciers
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Alpine Glaciers | Cirque Glaciers
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Alpine Glaciers | Valley Glaciers
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Alpine Glaciers
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Alpine Glaciers | Piedmont Glaciers
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Alpine Glaciers | Piedmont Glaciers
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• Internal plastic flow

– Deformation of ice crystal 

structure - creep

• Basal sliding

– Meltwater at the base of the 

glacier

• Zone of fracture

– Upper 50m

– Crevasses
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Corries / Cirques / Cwms | Coumshingaun, Waterford
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Corries / Cirques / Cwms | Cwm Idwal, Wales
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Horn – 3 or more cirque headwalls

leaves a sharp spire-shaped peak

e.g. Matterhorn, Switzerland.

Arête – divide between 2 cirque

headwalls e.g. Striding Edge, UK

Arête

Source: http://www.zephryus.demon.co.uk/

geography/resources/glaciers/arete.html

Horn

Source: http://www.ivo.se/mike/matter.html

http://www.zephryus.demon.co.uk/geography/resources/glaciers/arete.html
http://www.zephryus.demon.co.uk/geography/resources/glaciers/arete.html
http://www.ivo.se/mike/matter.html
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Glacial Erosion

Arête | Malbun, Liechtenstein



Glacial Landscapes | GY4027: Landscape EvolutionGlacial Erosion

U-shaped valleys and misfit rivers
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Glacial Erosion

U-shaped valleys and misfit rivers | Nant Ffrancon, Wales
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U-shaped valleys and misfit rivers | Glenariff, Antrim
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Glacial Erosion

U-shaped valleys and misfit rivers | Sylte, Norway
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Glacial Erosion

U-shaped valleys and misfit rivers | Trollstigen, Norway
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Fjords | Geirangerfjord, Norway
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Fjords | Killary Harbour, Galway
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Fjords | Killary Harbour, Galway
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Fjords | Killary Harbour, Galway
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Glacial pavements

• Surfaces 

smoothed by 

glacial erosion

Striations

• Linear grooves cut 

by glacial erosion

Glacial Erosion | Pavements and Striations
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Pavements and Striations | Killary Harbour
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Pavements and Striations | Killary Harbour
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Pavements and Striations | Killary Harbour
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Pavements and Striations | Killary Harbour
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Crag & tail | Edinburgh Castle & Royal Mile
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Glacier erosion by 

plucking on the lee 

side of a protruding 

rock outcrop

Glacial Erosion | Roches moutonnées
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Clasts carried by 

glaciers a long 

distance from their 

provenance

Usually noted as 

large boulders, but 

also applies to small 

extrabasinal clasts

Glacial Deposition | Erratics
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Erratics | Lumsdin’s Bay, Wexford



Glacial Landscapes | GY4027: Landscape EvolutionGlacial Deposition

Subglacial meltout till Lodgement till

Deformation till

Supraglacial meltout till

Supraglacial

flow till

Glacial Deposition | Till
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Moraines

• Ridges of ‘till’ sediment 

deposited by glaciers

• Medial, lateral, terminal

Transport

• Supraglacial

• Englacial

• Subglacial

Glacial Deposition | Moraines
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Glacial Deposition | Moiraine
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Glacial Deposition | Moraines
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‘Egg-shaped’ hills of ‘till’ sediment 

shaped by movement of glaciers

Glacial Deposition | Drumlins
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Glacial Deposition | Drumlins
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Drumlins | Connemara
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Glacial Deposition | Eskers
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Glacial Deposition | Eskers
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Erosional
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Depositional
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Wait – why raised?

Shouldn’t glaciation mean 

lower sea level?

Raised Beaches
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Ireland – glacio-

isotatically 

depressed by 

more than 250 m
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Raised Coastlines
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Landscape Maturity
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