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Weathering

e.g. Granite: formed deep underground,
now uplands

When weathered:

* Feldspars undergo hydrolysis to
kaolinite or dickite, releasing
K*, Na*, Ca?* cations

= Biotite hydrolises to clay, and oxidises
to lron oxldes

Quartz and muscowte remain as
reS|duaIs
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Solutes

e.g. sea sa
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Types of gravity mass movement

 What is being transported —
rock, grains, soil?

 How much gravity — what's the
slope profile?
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Fluvial (rivers) -
unidirectional turbulent
flow

Bedload and suspended load
movement, high degree of bed
change, braided fluvial system,
high degree of sediment
modification — size, roundness,

sorting and textural maturity
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Fluvial (rivers) -
unidirectional turbulent
flow

Bedload and suspended load
movement, erosional bed,
meandering fluvial system, high
degree of sediment
modification — size, roundness,
sorting and textural maturity
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Marine (seas and oceans) — unidirectional flows (currents)...
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Marine (seas and oceans) — unidirectional flows (currents)...

...and bidirectional flows (waves, tides)
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Ice in glaciers is solid
but plastic - it flows
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Supraglacial transport

v

~ Passive transport:
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Englacial transport

Material frozen within the ice
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Subglacial transport

Massive pressures at the
base of the glacier




Erosion and Transport | /ce GY4027: Landscape Evolution

Meltwater transport — supraglacial and subglacial
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Erosion and Transport | Air
Traction and saltation across a beach
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~" Long term suspension
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Air - very low viscosity fluid
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Short and long-term
suspension — volcanic ash

Point source but wide®
dispersal pattern of
very fine material

(area sources also —
e.g. Sahara)
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Rock/debris falls — Carrauntoohil, Kerry

,» ~— Short transport distance
§7 : ~ Local deposition
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Creep/slide — Mam Tor, Derbyshire, England
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Y y o

Glaciers can flow across entire continents

Long transport distance
Exotic deposition
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Often dropping their sediment load in the sea
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Water deposits sediment when flows slow down

N

Dissolved and suspended load
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Why do flows slow down?

« Transient flows

« Channel morphology

« - Flowing into larger body of water

« Existing geomorphology

6 May 2025 - 5. *
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Transport and Deposition

Why do flows slow down?

Transient flows
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Why do flows slow down?

Deposit where they stop
Or where they flow into something

6 May 2025
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Cycle above
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Floodplain:
mud and silt
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Shallow channel:
fine-grained
sand, small-scale
cross-bedding
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« Channel morphology -
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Deep channel:
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Why do flows slow down?

Channel morphology
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Headwater streams
AU SERIG Why do flows slow down?
steep mountain slopes

and cut deep, v-shaped .

valleys. Waterfalls and ° EXIStIng geomorphology
rapids occur in this

zone.

At the lowest elevations,

a river meanders across

a broad, nearly flat valley
gentle slopes. Valleys and floodplain. At a river's

b.roaden as coalescing mouth, it may divide into
rivers start to meander. separate channels as it

Lower-elevation streams
merge to flow down

-
-
-
-~ -

flows across a delta
extending out to sea. The
coastal plain and delta

are made of river sediments.
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Why do flows slow down?

 Flowing into larger body of water
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Total — 1 9,000 " 1 06 t/yr (Milliman and Farnsworth, 2011) S
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(Global sediment thickness
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THE DELTA TODAY

Accommodation space

A FEW THOUSAND
YEARS AGO

-channeled out

a level rises
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Accommodation space

Foreland Rift Intracontinental Passive margin
basin basin basin basin

(not to scale)

Weight of the mountain Downward slip on
belt pushes down the faults produces
crust’s surface.

The basin forms in the
interior of a continent,
perhaps over an old rift.

Subsidence occurs over
thinned crust at the
edge of an ocean basin.

narrow troughs.

=1 ‘ T Gy https://geolo‘gyleqm.blogspot.com/ZO76/03/sedimentary—basins.html
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SW Basinward NE Landward

Translation direction

Accommodation space — Normal faults
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Accommodation space - rift basins (the North Sea, Viking Graben)
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Accommodation space — lithospheric flexure and foreland basins

a) Weak (Thin) Board \g/ b) Strong (Thick) Board

Elastic
Thickness

FIGURE 8.22 Flexural rigidity. a) A thin diving board (small elastic thickness) has low flexural rigidity. b) A thick
board (large elastic thickness) has high flexural rigidity.

a) Subduction Zone af b) Mountain Rangef R
. relan
Qﬁ':if A (Molil%atglns) e %asin HBGJI;M’

Lithosphere

= Asthenosp,heA
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Accommodation space

Foreland Rift Intracontinental Passive margin
basin basin basin basin

(not to scale)

Weight of the mountain Downward slip on
belt pushes down the faults produces
crust’s surface.

The basin forms in the
interior of a continent,
perhaps over an old rift.

Subsidence occurs over
thinned crust at the
edge of an ocean basin.

narrow troughs.
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