Chapter 10 Coastal Landforms
The Action of Waves, Tides and Currents

The coastline, under the constant acti

ay to day. On ca ays, when winds are slight,
waves do little damage to the shoreline an may in-
stead help to build u es and other depositional
_the ravages o waves
eacl e. Theaverage pressure
of Atlantic waves on adjacent coasts is about 600 Ib.
per square foot in the summer and treble that in winter.
During storms, the pressure exerted is more than
6,000 Ib. or 3 tons per square foot! Movements of
such intensity will wear down not only the cliffs but
also sea walls and buildings. 7ides s, on

contact with the shores, make very little direct attack

on the coastline. Tides affect marine erosion mainly

by extending a line oT €rosion into @ zone of EroSion.

This zone corresponds to the area between the low

water level and the high water level. Currents help
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to_moyv it it as silt, sand
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Fig. 73 The mechanism of wave motion
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The Mechanism of Marine Erosion

The most powerful agents of marine erosion are
neir origin 1s due to the sweeping of winds
over the water surface, which setsa series of undulating
swells sUrging 1orwiard hese become higher and
swifter. A normal wave in an open ocean may
measure 20 cel gh "i,‘_" between Qe

nd the tro 410 ;U (-: ONng g _wave-

len or the horizon I bet ) st

and another). During storms this is in 5
dmamg on the s# and '3nratxon'oi the winds.
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DAC asn.
undertow, which flows near the bottom away from the
shore. *This current exerts a pulling effect which can
be dangerous to sea-bathers (Fig. 73).

Marine agents of erosion operate in the following
ways to transform the coastal landscape.
1. Corrasion. Waves armed with is_of all

vaves armed with rock debris of a
sizes and shapes chars E?Es! the base of the cliffs,
and wear them back by corrasi On-coming

ing waves that

transport beach materials

po. erials such as boulders, pebbles,

shingle and fine sand also hurl these fi ents

against one another, they are en down by
1o very small ori

attrition_ in nding and
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place. This process s limited to limestone coasts.
e rate of marine erosion dw

erenc m COASL _protection. Ul
as vuleanicity, glaciation. earth gévemcnt an§ orga-
nic_accumulations have also to be considered.

Cmnal Features of Erosion
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worn back into inlets, coves or bays a

u_ng the harder
ones Eﬁﬁz Em Eomontorm Or capes
(Fig. 74). Along the Dorset coast of southern

England, Swanage Bay and Durlston Head are
examples. Even

irregularities will be caused by variation within the R b b
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of_the best known cliffs are the chalk cliffs of the
E.# ish Channel and include Beach% Head which is
500 feet high. the Seven Sisters near the mouth of the
‘m—

which

that it collapses.

wave attack
material deposited to leads to notch
Fig. 74 Coastal features of differential erosion form an off-shore terrace
HT

rock. ThusPenang Island, made of granite, has many 2
bays and headlands. Very large indentations such as
the Persian Gulf or the Bay of Bengal are due to

initial Iagd surface

steps_ as shown lg 75. 5
*Pmm‘,:...; 111ust1:ated1nF1g76 S Shore thrrac

he cliff will be more resistant to wave erosion Some Fig. 77 The development of shore profile
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a cliff recedes landwards i f
waves, an eroded base is left behind, called ; _

%’ tform. ¢
exXpo at low tide, slo

rface is strewn with r
cliff. Further abrasion continues unti es

oded materials

are swept away info the sea. The er aterials
are_deposited on the off-shore terrace (Fig. 77).

When the platform attains a greater width (e.g. 30
miles in the case of the wave-cut platform of Strand-
flat off Western Norway), it Is entirely covered with
water and further erosion of the chffs is negligible,

3. Cave, arch, stack and stump. Prolonged wave
attack on the base of a cliff excavates holes in regions

of local weakness called caves e.g. at Flamborough
Head, Enﬁ d When _two caves approach one
another from either side of a hea an and unite, they
forr orman arch, e.g. the Ned otland.

Further erosion by waves will ultimatel lead to
the total collapse ol the a_;EE Lhe seaward portion
of the headland will remain as a pillar of rock known
as a sldflk One of the finest examgles of a stauf

e Orkneys which is of Old
R_gc_l_Sandstone and is 450 feet high. Equally out-

A wave-cut platform on the Hong Kong coast S.7. Fok
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Fig. 78 Arch, stacks and stumps. Where two caves
are eroded on either side of a headland they
may eventually join to form a natural arch.
If the top of the arch collapses stacks are
formed. These are gradually worn down until
they become stumps exposed only at low tide

standing are the Needles, Isle of Wight, which are a
group of stacks cut in chalk and diminishing in size
seawards. In 5 ¢ - rn’
stacks will gradually be removed. The vertical rock

pillars are eroded, leaving behind only the stumps
which are only just visible above the sea_level, e.g.
those of the St. Kilda group. off the Outer Hebrides,

Scolldnd (Fig. 78).
Geos and gloups. The occasional splashing of the

“&es against_the roof of a cave may enlarge the
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0] hen co is_tra A
natural shaft is. lhus.fa@od which may evemugll_y

pierce through to the surface. Waves breaking into

or spray or just air out of

the cave may force water or
this hole. s

here
waves
surge into
a cave they may
cut a shaft to the
cliff top through which air or

Fig. 79 Gloup water are forced.

ness Scotland. The enlargement of blow-

the contipued action of waves weakens the cave roof.
When the roof collapses a long, narrow inlet or creek
ST ST e arow el Tost
&m‘mﬂ"—g the Wite
Geo, near Duncansby Head, Scotland (Rgg__SO)
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cave roof
collapses, a
narrow inlet or

geo is formed

Fig. 80 Geo

Coastal Features of Deposition
1. Beaches. Sands and gravels loosened from the
fand are moved by waves to be deposited along the
<h > 1 ant f

: along the shore in several
tinct_ways. The longshore drift _which comes
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Fig. 81 Longshore drift

iquely to the coast i i ong the
shore in the 1

i-shore terrace and even 0
ner matenals such as silt and mud are deposited
in the shallow waters of a sheltered coast.

The constant action of the wayes automatically
s.out the shoreline deposits in a graded manner.

als (p bblcs and sand grmns) whlch are
camed down the beach b L :

d aches may
continue for mlles like those of the east coast of
West Malaysia, but in upland regions where the land
descends abruptly into the sea, such as the Chilean
coast, long beaches are absent.

2. Spits and bars. The debris e

waves is

contin moved b ore drift ere
€re 18 _an indentation in the coast, such as the
mouth of a river or a mat tinue
to be deposited across the inlet. As more material:
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beach material moved by
longshore drift

Fig. 82 Development of spit
ill pile up into a rid -
hingle forming a tongue or spit, wi e
ﬁ' to the sea (Fig. 82). e.g. Calshot Spit, Sou&ampton
Water, England or those along the coast of Kelantan.
Obligue waves may curve the spit into a2 hook or re-

curved . When k¢ ridge of shingle is formed
across ée_ mouth of a river or the entrance to a bay,
it is called a bar. e most remarkable example of a

bar is Chesil Beach in Dorset, England, which extends

for over 16 miles along the coast, linking the Isle of

Portland with mainland, and enclosing a lagoon

called the Fleet. Such a connecting bar that joins
two land masses is M
of water are almost completely enclosed by long bars,
locally termed . to form 1y lagoons or
m th_.ip

3. Marine dunes and dune Belts. With the force of
on-shore winds, a large amount of coastal sand is
driven landwards forming extensive marine dunes
that stretch into dune belts. Their advance inland
may engulf farms, roads and even entire villages.
The dunes of the Landes, south-west France, cover
6,000 square miles; the crests of the dunes are over
130 feet high. Dunes are common in the coast-
lands of Belgium, Denmark and the Netherlands.
To arrest the migration of the dunes, sand-binding
species of grass and shrubs, such as marram grass,
and pines are planted.

Types of Coasts

Despite a great variety of coastal leatures coast-
lines may be divided into two basic types.
1. Coastlines of submergence. These are due to the
@mmse of the sea. including
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Eey support few large commercial ports though they

uch coasts as ria coasts, fiord coasts, estuarine coasts
ani_DajmT—-“" :

2. Coastlines of emergence. These are due to the

uplift of the land or a fall in the sea level. They are
less common and are represented by the uplifted
lowland coast and the emergent upland coast.
Coastlines of

1. Ria coasts. During the Ice Age a great deal of
water was locked up in ice. The warmer climate that
followed melted much of the ice. Subsequently
there was an increase in the waters of the oceans
and the sea level rose appreciably. In some cases
it is estimated that there was a rise of almost 300 feet!
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Fig. 83 A ria coast (discordant, Atlantic type)

In u ions where the mountai t
right angles to the that is erse or disco

coast (Fig. 83), a rise in the sea submerges
or drowns the lower parts

s of the valleys to form long,
narrow branching inlets ted by narrow head-
lands. er from fiords in two important

e

on_and
Cornwall. As rias are generally backed by highland,

no -w _Spain, south-west Ire

have deep water and offer sheltered anchorage. They
have been extensively used for siting fishing ports
and naval bases such as Plymouth and Brest.



-

‘«'x straight romthesa,mthm___tgy
! joinin LfﬂctnnmlllTé‘ft:\t ang
1o the greater intensity of ice erosion fio mae_ei

or great dlstances:jandhutmmwn

‘called the threshold (Fig. 84). OFf theﬁmd Soad are

w;ﬂm"r‘w]

Fig. 84 A fiord coast (submergent and glaciated)

numerous islands or skerries which, with the shallow
thresholds, sometimes only 200 feet deep, complicate
coastal navigation. Fiord coasts are almost entirely

confined to the higher latitudes the temperate
i which™ were once ted e.g. Norway,

Al B umbia, southemn Chile and the
th Island of New Zealand. Some of the large

ords are extremely Tong and deep. For examplethe
&Fﬁ?vamu long, 4 miles wide
and almost 4,000 feet deep in its mid-channel.
Despite their deep and sheltered water, few large
ports are located in fiords. Their mountainous
background with poor accessibility inland, attract few
settlements. Agriculture is confined to the deltaic
fans, built up where streams flow down to the fiords.
The few towns that exist either as fishing or market
centres e.g. Trondheim, are only of local importance.

3. Dalmatian coast. is is the itudinal coast
whers TROGHETS Ton "%’“ g
coast. The name 1s taken from ol tia,
Yugoslavia, ﬁong the Adriatic Sea, where the submer-
g&sc??fm long, narrow inlets

with a chain of islands parallel to the coast. The
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Fig. 85 A Dalmatian coast (concordant, Pacific type)

elongated islands arc the crests of former ranges
and thenarrowmnd: were the former lon 'tu i

:egular Like the ria and ﬁord coasts the moun-

“tainous nature of the Dalmatian coastline hinders
communication inland. It has deep, sheltered har-
bours but no distinguished ports. On the Pacific
coast, however, there are some important ports such
as San Francisco.

4. Estuarine coasts. In submerged lowlands, the
mouﬁs of rivers are drowned so that funnel-shaped

estuaries are formed. If their entrances are not silted
"By moving sand-banks, they make excellent sites Tor
ports, .. the estuaries of The Thammes, Elbe and

FETE are the sn'tes of such great seapons as London,

mmms and even when there
is a little silting, modern dredges help to keep the
ports open all the time.

COastlines of Emergence

Uplifted lowland coast. The uplift of part of the
oontmental shelf produces a smooth, gently sloping ing

coastal lowland (Fig. 86). The offshiore waters are

shallow with lagoons, salt-marshes and mud-flats.
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where the emergent deposits from the continental

shmﬁﬁm%ﬁ%y; beaches and marine
unes are formed. t were once |

the fo coast_become_inlan . Examples

of uplifted lowland coasts include the south-eastern

U.S.A., western Finland, eastern Sweden and parts of

coastal Argentina south of the Rio de la Plata.

old coastline

Fig. 86 Lowland coastline of emergence

old indented cliff
caanthing  with caves

Fig. 87 Upland emergent coastline

2. Emergent upland coast. Faulting and earth move-
ment may thrust up coastal plateaux so that the whole
region is raised, with consequent emergent features.
A raised beach is the most prominent. The raised
beach is beyond the reach of the waves, though it may
still possess arches, stacks and other coastal features.
The emergent upland coast is quite straight with steep
cliffs and deeper off-shore water, for the waves have
not yet eroded lines of weakness or carved a wave-cut
platform (Fig. 87). It has little potential for good
port sites. les of eme co

found in Scotland, the western coast of the Deccan,
india and the western Arabian coast facing the Red
Sea.
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QUESTIONS AND EXERCISES

1. By reference to specific examples describe
some of the major coastal features resulting
from the constructive and destructive work of
the sea.

2. With the aid of annotated diagrams, des-
cribe the appearance and formation of any
three of the following pairs of features of coastal
landforms,

(a) cliff and wave-cut platform

(b) geo and blowhole

(¢) arch and stack

(d) spits and bars

3. How can shorelines be classified? Describe
any one method of classification and explain
briefly some of the major shoreline features
that you have classified.

4. With the help of diagrams, explain the
distinct differences between the following coast-
lines of submergence. :

(a) ria coast

(b) fiord coast

(c) Dalmatian coast

(d) estuarine coast

5. Choose any three of the following terms con-
nected with marine landscape. Explain the
meaning of each and stateits role in transforming
the coastline.

(a) longshore drift

(b) undertow

(c) concordant coast

(d) raised beach

(e) tombolo




