GEOMORPHOLOCGC



Topography —relief or the shape of the land

Bedding planes — planes separating layers of rock

- Landscapes — area with ¢

- Sheet wash - rainfall flowing over the land as a sheet

/



1. TOPOGRAPHY ASSOCIATED WITH HORIZONTALLY LAYERED ROCKS
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Hilly landscapes & basalfic plateaus develop in areas where
rock strata are horizontal.

e rock strata of these landscapes are uniformly (erode at @
ant to erosion Original Horizontal Strata
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1. HILLY LANDSCAPES

Layers of horizontal sedimentary rock with uniform resistance to erosion
form a steep hilly landscape.

1. Steep hills with rounded slopes form in humid climates o <
takes place, rainfall runs down the slopes and removes surface
marterial.

2. Hills with narrow gullies and sharp ridges form in arid climates; slopes
are steep and uneven. These landscapes are called badlkands.



STEEP HILLS WITH ROUNDED SLOPES — HUMID CONDITIONS



BADLANDS — ARID CLIMATE



Successive fissure eruptions cause lava to flow onto the
earth’s surface.

The lava forms thick layers of basalt rock.
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> ers are horizontal and are uniformly resistant to
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COMPLETE THE TABLE BELOW

Column A

Column B

Place where one layer of rock rests on the layer beneath it

Stratified

Landscape found in an arid area

Drakensberg

Landscape made up of gently sloping hills

Strata

Rocks with layers

Bedding plane

Landscape with a thick horizontal layer of basalt at the top

Badlands

Valley of a thousand hills




Canyon Landscapes

e A canyon or gorgeis a deep ravine between pairs of
escarpments or cliffs and is most often carved from

the landscape by the erosive activity of a river over
geologic timescales.

e Canyon landscapes develop in areas where the rocks
are stratified and the strata are horizontal.

4
e Canyons are associated with rocks which are not '
uniformly resistant to erosion.

In other words, canyons form from horizontal strata
where strata vary in their resistance to erosion.




The Process

 Tectonic uplift(rising of a land mass due to
crustal forces) results in a large plateau.

* Resistant horizontal layers on the surface prevent
the landscape from becoming lower. BUT -----

* Rivers erode verticallyalong joints and cracks

and form deep, steep valleys. //

* More resistant strata — don’t erode easily — form
vertical cliffs.

N\

Softer layers — erode easily — form the gentle
slopes.

— Canyons often look like giant steps.



Climatic influences

Steeper slopes in arid regions as there is
less water to round and erode the
slopes. The Fish River canyon is one such
example.

Below left, the Blyde River Canyon which
experiences humid conditions has a very
different appearance.
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Karoo Landscapes

e Karoo landscapes develop as a result of the
canyon landscapes.

* The Karoo landscape is consists of:

— Flat-topped mountains or hills of differing widths with
steep, concave shaped slopes.

— The Karoo is a dry area and the lack of rain results in "
the steeper slopes.

— The resistant cap rock (hard resistant, layer of rock at
the top of the mountain) is usually sandstone with
softer shale below. Dolerite sills may also form
resistant cap rocks.




Karoo Landscape Formation

The canyon floor becomes wider and the plateau
surface gets narrower. The cap rock remains

intact causing the plateau to remain at it’s
original height.

The plateau develops into mesas or a series of

ridges. B

When rain does fall the water erodes away at the
softer rock beneath the cap rock.

Mesas erode to form buttes, pointed buttesand
eventually conical hills.




ridge-along extended hill  mesa-large flat-  plateau - extensive, level
topped isolated hill land more than 1000 m high

plain -
extensive level
2nd 0-100 m
2bove sea level

pointed butte butte - a small flat-topped isolated hill

Figure 3.15 Landforms found in a Karoo landscape

resistant
layer of hard
rock such as
dolerite

escarpment - an
extended steep
slope at the edge
of higher land




Karoo Landscapes

* Mesas — flat-topped table mountains with a
greater width than height.

* Buttes — flat topped hills with a greater height
than width.

* Pointed buttes — narrow hills with a sharp
peak at the top.

/

Conical hills = small pointed hills.




Canyon

Pointed butte
Butte Conical hill
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HOW FEATURES OF A KAROO LANDSCAPE FORM:

Canyon

Pointed butte
Mesa Butte Conical hill
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Mesa means table, they formed
by weathering & erosion of
horizontally layered rock that

have been uplifted by tectonic
activity

resistant rock, the more
rock cant support itself and fallg”
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Butte is French for *small hill”

arosion of the mesa occurs




Conical hills are formed as a result of
further erosion of a butte

- The resistant rc
removed by erosion, leaving ©
softer layers underneath.
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Scarp retreat is how slopes erode and change over time

With scarp retreat, slopes remain the same angle through the erosion stages.

B

ace on landforms such as mesa'’s or buttes, the
me danale.

> For this development to occur the erosion at the base of the slope must at the
same rate as the removal of material from the scarp slope.

> /
> Features become narrower, but will only become shorter when the cap rock is
removed
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Hilly, round landscapes are fertile
agricultural areas with high rainfall
and warmer weather.




Weathered lava plateaus
produce very fertile soil, as well
icient water

- This allows for humans to use
e = this land for agriculture




Canyon landscapes offer historical

relevance for early human settlement

However act as barriers to infrastructure
and transport routes

Too dry and rivers to deep for farming
Atiract to .
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Due to the arid areas Karoo
landscapes are found in, they offer no
significance 1o humanes.

Erosion is high, and sc
Infertile




UNIT 4: TOPOGRAPH



Homoclinal ridge - ridge formed from inclined sirata
Scarp slope - steep slope of a homoclinal ridge
Dip slope - less steep slope of a homoclinal ridge

Mass wasting - movement of eroded material down a slope due to

"\

ne base of a slope with subsequent




Homoclinal ridges are asymmetrical ridges which have a
steeper slope on one 1 side and a gentler slope on the other.

- These fc
resistances that have been ug
folding and faulting.
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Valley and Ridge Topography in Tilted Strata

Ly : 2



Surface erosion exposes the inclined sirata.

Erosion is less on the dip slope as it has a more resistant rock

> The scarp slope is eroded througk
wasting

> yse






Depending on the angle of the resistant strata, we differentiate
en a cuesta and a hogsback

Hogback

Cuesta

Green Bay Lake Michigan




Cuesta

Hogback and Cuesta
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CUESTA BASINS & CUESTA DOMES

Domes and Basins

Oldest strata




As a result of folding, strata are raised into a dome shape or
bend downwards into a basin shape.

rosion of overlying material leads to a circular shape called
S esta basins







Cuesta Basins

o Cuesta basins are formed as a result of volcanic intrusions of a lopolith.
¢ The scarp slope faces downward, and the dip slope is directed inward.
¢ These hold artesian wells and can form oil traps.




Cuesta Dome

e Cuesta domes are formed as a result of volcanic intrusions of a batholith and lacollith.
¢ The scarp slope faces inward, and dip slopes faces outward.




The dip slope of cuesta is rocky with thin soil, this is used for forestry
The scarp of a cuesta slope is to steep to be used by people

Homoclinal ridges are areas used to build dam walls

wtain oil or gas
dermeable rock
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The Earth’s mantle is made of magma (molten rock),
magma is less dense than rock and works its way through
cracks and joints to the earths crust.

When magma cools it forms igneous intrusions.

nese igneous intrusions according to their




1. Batholiths

» Batholiths are the largest
& deepest igneous
intrusions

» They can cover 1000’s of
km & are associated with
continental movements

» Magma cools slowly to

form rocks with large
crystals, granite is the
most common rock
associated with

batholiths.




~ 2. Monolith

+ Monoliths are very large intrusions.

When exposed on the earths surface
they form a huge area of domed
rock.

Monoliths are batholiths that have

been exposed.
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3. Laccoliths

* Laccoliths are dome-shaped
intrusions.

* They form when magma is
forced between layers of
sedimentary rock & pushes up
the layers of rock above it.

» Laccoliths can cause mountains
to be pushed up.




4, Lopolith

« Similar to a laccolith, but the
weight from the overlying
strata causes the lopolith to
sink into a saucer shaped
structure




.Dykes &sills ———

Dykes are causes by magma
forcing its way vertically
through layers of rock.

They are usually only a few
meters across.

Dolerite is a commmon rock
seen in dykes.

Sills are caused by magma
forcing its way horizontally
through layers of strata.

Sills can stretch many
kilometers.
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Massive igneous rocks don’t have bedding planes but they do have

joints and cracks

Joints form when magma cools, it contracts and solidifies to form
ase contractual joints cross one another at right angles

¥ N

- e granite and forms
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Granite domes are exposed batholiths (monoliths)

The dome is made visible by erosion of the overlying material, or uplift
that takes place below the earths surface

As the dome is exposed, it undergoes pressure release due to the
ight of the overlaying material being removed

1e granite expands, causing dilation joints







Tors are composed of granite, dolerite or metamorphic rocks that
form when erosion widens the rocks joints

Before being exposed water seeped into the ground and chemically
weathered the parent rock along its joints and bedding plains.

Following uplift or the removal of material due to erosion, the rocks
* athered and eroded at an accelerated rate, and the joints

ach other.






As weathering of tors continues, the rock is broken down
further

Hillsides are covered in loose rocks, known as clitter
Eventually the granite is weathered down to a sandy gravel

which consists on individual crystals
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Ground surface

Regolith
90'

l W(h)

Focused
erosion







3 main categories of slopes:

3. Straig

the slope:

1. Tectonic slopes

2. Erosion slopes

3. Depositional slopes



Primary erosion slopes:

Have developed from the erosion of land by water, wind, sea
and ice.

Examples are river gorges, sea cliffs




Endogenic forces — operate from the inside of the Earth’s crust to form or
change rock

Tectonic uplift
rthquakes




SLOPE ELEMENTS:

Crest

€~ Scarp face /
Talus /

Podtrnent




The crest — convex slope usually found at the top of a hill, eroded
material falls down the cliff.

Cliff / scarp slope — steep almost vertical section of outcrop, often
bears the scars of rock falls

beneath the cliff,



Crest

€ Scarp face

Talus

Podiment

/



The cliff — poor soil quality and the steep gradient limit most commercial activities,
however recreational activities such as rock climbing, hang-gliding or abseiling can be
done.

he Talus — due to rock falls from the cliff, it makes it to dangerous for any human activities

ope, it is flat so allows easy
1 be built on.

People alter slopes by mining, building roads and housing, or terrace farming.

Vegetation helps protect slopes from erosion by binding the soil and draining surigce
water.

Deforestation is a large contributor to soil erosion and, wire nets and metalreinforcements
help stop rock falls and soil erosion.
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SLOPE DEVELOPMEN
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Down wasting — erosion of the land mass in such a way landforms
=come lower over time

- Pediplain — nearly flat plain formed as
arid conditions

- Paradllel retreat — erosion of the scarp slope causes loss of ground a=/
the face of the slope, but not in height.

- Sheetflow — rainwater flows over a slope in a sheet



Flowing water, as it flows from high to low grounds, play a large part in
shaping of slopes

Landscapes go through a cycle of 3 stages while they erode from

mountains into plains.

- B -




1. YOUTHFUL STAGE

A Youth

V= a valleys, few or no floadplalas, &xlensive
Imtartbuves, falls eed ragids plus some lekes
ond TWamPS, INCISING walercourses

B Malurity

well=grained Lerrain, all In sioges axcedt floogoining,
(rusk and some Lributary straams meander,
maximam relied

A Youlh

Voshoowd valleys, Tew o he Meodpiotas, #1403 ve

Inlartiuves, my 14115 2od reoids plus some lakes -
ond TWaAmpE, INCISing wolercourses ¢ oia Age

brood, open valleys with widely meandering streams,
indistinct divides, erosion remnsats of resisiant
litholegies, surfoce near erosional basa level

1954 Dnogcioperda Driteeics,




auses the mature stage

nape valleys and high lying

A Youth

V=shopad valleys, few or no (leoapialas, Extensive
Inlactbuves, many falls eed ragids plus some lekes
ond swamps, InCIsing walercourses

B Maturity

well=grained Lerrain, all In 3hopes axcedt floogolaing,
(rusk and some Lrbutary straams meander,

U ?0‘3".'"“ maxismm rel1e

woll=dratheg Lomrain, o)l In 30006t axcep! finndoiaing, ‘e;;;

{rusk and Some LrDULary strsams mennder. = a
maximmam ft’ll*’ € D1d Age

brosd, open valleys with widely meandering streams,
indistinct divides, erosion remnsats of resistant
litholegies, surfoce near erosional basa level

C19534 Dnogciopesda Dritenics, e




As erosion continues over time, valleys become wider and develop into

L Dla Age

DIOSd, opdn valleys wilh widely near/\yrlnq sireams
INAISLINCE dYVIERE. erosiom remhants of ft"lS"ﬂ'
Ithologies, surface nearerdsional boxe lovel

CAYM Dot penda Drtpoio s,



present day

pedielain \
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> ; at a very fast or slow rate.

» Water Is important in mass movements, less water
restricts mass movement as the soil has greater cohesion, Ior
amounts of water will lubricate the weathered material assigti
the mass movement.




. sSteeper the slope the faster the mass movement,
slopes with an incline of 40 degrees or more are common for mass

movements.

: Slopes that are made up of stratified rock of alternating
strata of more resistant and less resistant rock are more prone to mass

- Vegetation Jre prone to mass movements

- Soils

- Climate 7



. peoples actions can trigger mass movements, deforestation,
building on unstable hill slopes, slopes are excavated for roads making
them unstable, mining or quarrying also increase mass movements

5 : result in mass movements



TYPES OF MA



TYPES OF MASS MOVEMENTS

Fall Avalanche Slide

2. Slides
- Land slide

. Slumps

3.




1. Soil creep

Slowest mass movement
Moves at a rate of less than 1 cm per year

Steeper the slope the fast the creep
ith soil expands or contracts due to wetting




pe.

shows progressive soil creep downslo
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2. SOLIFLUCTION

Occurs when top soil becomes saturated and slides on frozen ground
beneath it

It occurs a little faster than soil creep at 5cm per year.




3. EARTHFLOW

Occurs in clay areas when soil is saturated with water
Its moves down a slope with a fairly gentle gradient
Speed is between 1 and 15 km per year




4. MUDFLOW
More rapid than earthflow

Speeds can exceed 1 km per hour but can be faster

Occurs when streams of mud flow down

a slope in definite channels.

LL Ak




Landslides and slumps

Sudden movements occurring when a large mass of land breaks loose
and plunges down a slope

Can occur along a fault zone, when a block of land ftilts backwards
and slumps downhill.

Earthquakes also trigger landslides
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Rock falls

Occur when rock fragments break off from the parent mass as a result
of weathering and fall to the bottom of a slope scree

¥

Most rapid movement E







Death and injury to people
Property damage and loss of homes
Damage to transport infrastructure

- Damage to agricultural lands




Destroy vegetation and forests
Damage ecosystems and natural habitats
Block streams and dam up lakes

ause erosion



Planting vegetation
Conftrolling drainage down a slope
Concrete drains to lead run-off and prevent infilfration
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