PHYSICAL LANDSCAPES.:  Varrety

Fig.52 Bealach na Ba, Applecross

Physical landscapes are a mixture of landforms of varying
ages, origins and types. For example, a glaciated landscape
could consist of a series of steep-sided, U-shaped valleys
separated by a series of arete ridges, eroded by ice thou-
sands of years ago.

The photo above (fig.52) shows part of the varied and
beautiful landscape of the British Isles - the Bealach na Ba
(the Pass of the Cattle) in the Applecross peninsula, deeply
eroded by glaciers over millions of years.

Landscapes evolve through the influence of a variety of
factors, including:

Internal forces - operating within the earth's crust:

Plate tectonics, the movement of the giant plates of the
earth's crust can result in earth movements so powerful as to
create major fault zones (see Fig.53), massive fold mountain
ranges (such as the Alps), great rift valleys (such as the
Central Lowlands of Scotland and the Rhine Valley ) and
volcanic eruptions such as those found in the Mediterranean
Sea and in Iceland. (Fig.54)

External forces - operating on the earth's surface:

These forces include weathering, mass movement,
erosion, transportation and deposition as well as the
influence of people.

Therefore, physical landscapes result from a combination
of internal and external forces - as soon as the internal
forces build up the land, external forces combine to wear it
down. This balance is known as Isostacy.

The varied physical landscapes of parts of the earth's crust
such as those of Europe (fig.54) are the result of what is
known as isostatic balance.
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EXPLANATORY KEY TO EUROPE MAP

The Baltic Shield - the oldest part of Europe - a low undulating plain of old, hard metamorphic rocks.

[: The Caledonian Mountain Zone - the remains of an old mountain chain dating back to 400 million years ago. Now a series
of worn down plateaux.

[ The Hercynian Upland Zone - another mountain building period occured about 280 million years ago. Hercynian Upland
areas are a series of low, flat-topped uplands often with steep sides, and faulted or rift valleys.

The Alpine Mountain Zone - Europe's highest mountain scenery formed between 85 and 30 million years ago. Many high
areas e.g. the Alps are still being glaciated.

— — The North German Plain -a sedimentary lowland consisting of an undulating plain of a variety of deposits stretching from

— — the North Sea to Eastern Poland. 8
Volcanoes, e.g. Mt.Etna, form spectacular mountain scenery along plate boundaries to the North and South of the
continent.

Assignment Eleven

& sea areas; Mediterranean, Baltic, North Sea,
Bay of Biscay, North Atlantic, Norwegian Sea.

1a What is meant by the term physical landscape ?
1b What is a landform ?

2 Make your own copy of fig.53 - the British Isles. 5 Europe has five main physical zones: the Baltic

Use an atlas to help you complete the following
map exercise. Write your answers on the map:
i. Name major fault lines X, Y and Z.
ii. Name mountain & upland areas 1to 7.
iii. Line A-A is often used to divide Britain into
two zones of physical landscape.
What do you think these zones are ?

Make your own copy of fig.54

i. Name the Hercynian Uplands A to G.

i. Name Alpine mountain areas 1 to 8.

iii. Name Volcanoes 1 to 4.

iv. Mark on the map the names of the main
rivers; Danube, Rhine, Rhone, Seine

Shield, the Caledonian Mountains, the Hercynian
Uplands, the Alpine Mountains and the North
German Plain.

Write a brief description of each.

What are the main differences and similarities

between

i. the Caledonian and Alpine Mountain zones

ii. the Central Lowlands of Scotland and the Rhine
Valley ?

Designasimple diagramto explain the termisostatic
balance.



PHYSICAL LANDSCAPES,

Fig.55 Loch Torridon, Wester Ross, Scotland

¥

Physical landscapes are shaped by a number of processes
which act on the landscape and cause it to change.

In the photograph above (Fig.55) the landscape of the Loch

Torridon area consists of a varied geology - different rock
typesincluding ancient sandstones interspersed with schists
and gneiss originally formed over 1,000 million years ago.
Crustal movements, resulting huge earthquakes, intense
glaciation and recent human activity have all combined to
shape the landscape shown. (Fig.56)

Itis important to understand that the story of the shaping of
any landscape is a never-ending one. The processes oper-
ating to shape a landscape include weathering, mass move-
ment, erosion, transportation and deposition and depend on
each other.

Weathering - is the small-scale breakdown of rock by
physical, chemical and biological processes which produce
rock debris known as regolith ( fig.57).

Mass Movement - the movement of debris or regolith
downhillis known as mass movement or wasting and occurs
at a variety of speeds producing different effects (see fig.58)

Erosion - the removal of rock, soil and minerals carried out
by agents of erosion which include ice (glaciers), water
(rivers, seas), wind, people & animals. Erosion may be
classified as Physical or Chemical (fig.59)

Transportation - all agents of erosion carry or transport
eroded materials to other areas(fig.59)

Deposition - materials being transported will eventually be
dropped or deposited as the agent of erosion loses energy.

All these processes act on a landscape over varying
periods of time and at different rates depending on the
resistance of the rocks being acted upon. This variation
is known as differential erosion.
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Fig.56 Main Rock Types

ROCKS AND SCENERY

Landscapes and landforms are influenced by the type and structure of
rock. The Highlands of Scotland are mainly composed of granite, schist
and gneiss - they are harder than the sedimentary rocks which make up
most of the Lowlands. Many hills in the Central Lowlands of Scotland (eg.
Ochils, Pentlands) are composed of lavas and are harder and more
resistant than surrounding rocks. Older rocks tend to be harder than
young sedimentary rocks which tend to be soft and easily eroded.

IGNEOUS ROCKS derived from "Ignis" (Latin) - meaning fire

An Igneous rock is made up of material which was once molten. Igneous rocks can
be classified into two main types:

Extrusive rocks - lavas & ashes which cool on the surface developing smaller
crystal structures. Hard and resistant
rocks which include Basalts,
Andesites, Obsidian,
Pumice and Tuffs (ash).

Intrusive rocks - molten
magmas which cool below
the surface and develop
large-medium crystals.
Very hard and resistant
rocks which include Granites,

Dolerites, Pegmatites, Porphry (giant crystals).

SEDIMENTARY ROCKS

Sedimentary rocks are formed from tiny particles (sediments) which are carried by

rivers and are eventually deposited in lakes,

seas and oceans. Examples of sedimentary

rocks include Limestones(including Chalks),

lSandstone. Shales, Coals & Rock Salts.
Over millions of years the
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METAMORPHIC ROCKS

A Metamorphic rock is an existing rock - an igneous, sedimentary or other
metamorphic rock - which has been
changed either by heat or pressure
or both.

Often very hard and known as
recrystalline, metamorphic rocks
include Marble, Quartzite,

Schist and Gneiss.
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WEATHERING PROCESSES

PHYSICALWEATHERING

occurs where physical forces cause rocks to break up into smaller pieces.

FROST-SHATTERING
occurs in high, cold wet areas

Water enters cracks
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Fig.57

CHEMICAL WEATHERING

occurs when there is a chemical reaction

between water or a weak acid and rock.
Rainwater is a oy ,
weak Carbonic
acid which
dissolves Calcium [
Carbonate(CaCOg)

Limestones
consist of CaCO3
and are dissolved
slowly to form
Limestone
Pavements of
clints &
grykes(photo)

If a soil cover
exists this process
of chemical
weathering is
greater

Fig.58

MASS MOVEMENT

is the name given to the movement of weathered material downhill and includes:

ROCKFALL
Broken rock falling downslope usually very suddenly
and quickly. The material collects at the foot of the
slope and is known as a
talus (e.g. a scree
slope).
— Physical weathering disintegrates rock

e’

Free face
/

Rock fragments bounce as
they fall and come to rest
on a talus of usually 25-30°

LANDSLIDE
Rapid movements of soil or rock on less steep slopes.
Slides usually occur after heavy rain or snowmelt.
Large block of rock or soil breaks
away & slides downslope

Point of
impact
/

Assignment Twelve

MUDFLOW
A flow of saturated materials downslope usually after
torrential rainfall and in areas of sparse vegetation.
They are deeper than slides and resemble the flow of
astroam, .- Mudflow

Mudflow
delta or fan

Saturated topsoil

SOIL CREEP
A very slow process in which saturated soil expands at|
right angles to the slope. As the soil dries out it
contracts in a vertical Direction of

direction - the resultis ’/gree;&
> o

movement.

Where soil cover or
vegetationis removed
the rate of creep is

acreeping, downward
Terracettes

greatly increased.

Fig.59

THE CYCLE OF EROSION

the processes which combine to shape the landscape
The Cycle of Erosion is the combination of the processes which operate on any

landscape and takes place in 5 stages:

[MASS MOVEMENT TRANSPORTATION
the
WEATHERING | movementdownslope [ EROSION | carrying of eroded [DEPOSITION
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processes small oF reqolith the removal materials to other the dumping of
scale decay of rock 9 of rock, areas, usually eroded materials
surfaces soil and minerals downhill in river valleys,
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- x&“i‘;‘:‘ erosion sea-floors, etc

LANDSCAPE

All physical landscapes have been formed by either erosion processes or deposition
processes or a combination of both. The Cycle of Erosion above shows that physical
landscapes are always changing. Humans often interfere with the cycle of erosion
through actions which can speed up or slow down the processes involved.

1 Make your own notes to help
you revise the main Rock Types
using the information provided
on the previous page.

2 Explainthelinkbetween rocktype
and scenery.

3 Write full definitions (with illustra-
tions) for each of the following
terms: Weathering, Mass Move-
ment, Regolith, Talus, Scree, Ero-
sion, Transportation, Deposition.

4 Name the weathering processes
responsible for the following:
i. Pot holes in roads in winter
ii. Wearing away of statues in
towns and cities
iii. rainwater dissolving CaCOs
iv. Piles of sharp-edged rocks at
the base of high mountains in
cold areas
v. Rocks heard to crack, with a
noise like a pistol shot, in a desert
area

5 Give two examples of biological
types of weathering.

6 Describe atechnique formeasur-
ing the speed of soil creep.

7a Make yourown copy of the "Cycle

of Erosion".

7b Give two examples of the ways in
which humans interfere with ero-
sion and deposition.



CLACIATED LANDSCAPES:

Fig.60 The Mer de Glace, near Chamonix, France

The climate of much of Europe, including the British Isles,
over the last 2.5 million years has been cold enough to
support the spread of ice sheets. Experts believe that there
is evidence of as many as 20 different glaciations. The last
major Ice Age (Pleistocene) ended about 10,000 years ago
-although there are areas in the Alps where glaciers still exist
(Figs 60-61). The ice advanced in sheets from mountainous
areas such as Scandinavia and the Alps in colder periods
known as glacials. As the climate warmed, the ice retreated
in periods known as interglacials. The bad news is, many
scientists think, that we are living through a short interglacial
period and that the ice will return in about 3,000 years time!

Massive quantities of snow and ice built up at the beginning
of each cold period. For millions of years, heavy snowfalls
accumulated to impressive depths across large tracts of
Northern Europe. Geologists believe that the scenery of
much of the British Isles would have resembled that of present
day Greenland: huge areas of ice covering all but the highest

Fig.62 Ice erosion processes
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mountain tops. The majority of Northern Europe lay under
hundreds of metres of ice. Even mountains such as Ben
Nevis and Cairn Gorm lay buried by over 300 metres of ice
just 15,000 years ago.

Underneath the ice, the landscape was slowly being shaped
by the tremendous weight and erosive power of ice. Existing
river valleys were gouged and deepened, leaving U-shaped
valleys after the ice retreated (Fig.62).
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Glaciers, ice sheets confined to valleys, behave as a
system (Fig.63). Inputs to the glacier include snow (falling
as precipitation or from avalanches above), rocks falling
onto its surface and rock fragments frozen into its base.
Processes include transportation as the glacier carries
rock fragments, water and ice downhill. Erosion processes
include plucking (underlying rock becomes frozen into the
base of the glacier and is torn away as the glacier moves
downhill), and abrasion (rock embedded in the ice grinds
away at solid bedrock). As a result, the glacier may leave
scratches or striations in the bedrock beneath it. Frost-
shattering above the glacier supplies rock fragments to the
glacial system. Outputs from the system include water (as
either meltwater or as water vapour, rock debris and ice
trapped in hollows.

Fig.64 After the ice has gone - the Lauterbrunnen Valley

Where inputs exceed outputs, accumulation occurs and
the glacier advances. Ablation occurs where there is an
increase in temperature and the glacier (retreats) melts.
As melting occurs, massive amounts of meltwater be-
come a major agent of erosion, shaping the landscape.
As aresult of the glacial system, distinctive landforms are
produced and spectacular scenery created (Figs.64-65).
Mountain ranges are lowered. Glacial troughs are left
behind, showing the scars of glacial erosion in the form of
truncated spurs and corries. Moraines (debris excavated
and transported by ice) are deposited on valley floors.
Landscapes produced by ice are complicated since land-
forms created by one advance of ice may be wiped away
by the next one.
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A GLACIATED MOUNTAIN LANDSCAPE

Fig.65
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Assignment Thirteen

Fig.66

Using an atlas, name two glaciated upland areas found
in: Switzerland, Scandinavia, The British Isles.

Write full definitions for each of the following terms:
Pleistocene, glacial, interglacial, ice sheet, glacier,
ice ablation, ice accumulation, moraine.

Describe the glaciated mountain landscape shown in
Fig.65.

Describe the likely distribution of tourists and tourist-
related developments in the area shown in Fig.65.

Explain using simple diagrams the formation of two of
the following glacial landforms:
U-shaped valleys, Corries, Aretes, Truncated spurs.

Describe in your own words the processes by which
glaciers act as agents of erosion.

Draw a labelled diagram of a valley glacier.

Which factors influence the rate of glaciation of an
area ?

Design your own diagram to help you explain the glacial
system.

10 Label a larger copy of Fig.66 - the Lauterbrunnen Valley
to show evidence of glaciation (use Fig 64 to help you).



GCLACIATED LANDSCAPES,: Depositrion

Glaciers are able to transport huge quantities of materials
(rock debris). The debris can be carried in three ways:-

Subglacial debris - moved along the floor of the valley
either by ice (as ground moraine) or by meltwater streams
under the glacier.

Englacial debris - carried within the glacier itself.

Supraglacial debris - carried on the surface of the glacier.

The collective name for all the materials (boulders, sands,
gravels, clays, etc) deposited by glaciers is drift. These
deposits can be classified into:-

Ground moraine (or till) including unsorted materials
directly deposited by ice.

Fluvioglacial materials (or outwash) - including sorted
materials deposited by meltwater streams.

Fluvioglacial deposits also include materials originally
deposited by the ice and later picked up and redeposited by
meltwater. Materials deposited by water are sorted into
layers as deposition occurs - the heaviest debris being
deposited first (at the bottom) and the lightest debris

Landscapes produced by glacial deposition are very
complex. Melting ice deposits moraine mainly at the
ends and edges of retreating glaciers (fig.67). The later
advances of ice (remember there have been as many as
20 Ice Ages affecting the British Isles) steamroller and
bulldoze the earlier glacial deposits, reshape and
redeposit them in new areas.

Glacial deposition takes place in two main ways:-

a. Debris carried in and on the ice is dumped on the surface
of the land as the ice melts. The debris is unsorted with
all sizes of rocks, stones and fine fragments mixed up
and left on the surface. This material is known as ground
moraine (or till) and it often contains evidence to indicate
the main direction of ice flow. Elongated boulders are
often left with their long-axes pointing in the ice move-
ment direction.

. Astheice melts, outflowing streams of meltwater flowing
from the snout of the glacier carry away rock debris. The
streams deposit this material, mainly sands and gravels,
across the floor of U-shaped valleys. This fluvioglacial
material is sorted - arranged in layers - as it is deposited.

Landforms characteristic of glacial deposition can there-
fore be classified as either those deposited by ice
(glacial) or those deposited by meltwater (fluvioglacial)

deposited last (at the top). (Fig.70).
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