5 swsubsewm floods that may
;M_\ It becomes mdr\hm%ve?uually
” .
(i) Delta—When a river reaches the sea, the
Lmatenals it has not yet dropped are deposited
P mouth, forming a fan-shaped alluvial are
ed a delta. (a word which originated from the
ek letter A which closely resembled the
agular delta of Nile).

Land

: Fig. : Formation of a Delta
af" alluvial tract, is in fact, a seaward exten-
of the flood-plain. Due to the obstruction
'_", by the deposited alluvium, the river may
arge its water through several channels called
butories. Some deltas are extremely large.
sxample—Ganga delta.

Deltas differ much in their size, shape growth
mportance. A number of factors such as the
of sedimentation, the depth of the river and
ea-bed, and the character of tides. Currents
vaves greatly influence the eventual forma-
lf deltas. The different fypes of delta are—

a) Bird’s foot Delta—It is with several main

thes like the foot of a bird. For example—

ssippi Delta. g
b) Arcuate ta—These are just like an arc
sircle. For @xample—The Nile, the Ganges
fekong i) bt A

¢) Estuarine Delta—These deltas are partly
erged’in area. For example—The
'on, Ob and Vistula deltas. |§ [Lced 200

) Cuspate delta_Deltas Zavmg tooth-like
:tions are called cuspate dmme

: Ebro of Spain. ;Z }
itions favour. r the Formation of

§: A ;

) Active vertical and lateral erosion in the
course of the river to provide extensive
ents to be eventually deposited as deltas.

i) The coast should be preferably tidéless.

ii) The sea ad‘ &m‘“ﬁ"' thc dclta simnldl be

Distributorie:

Allunumm—a_rkdrrags them away. By
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(iv) There should be no large lakes in the
river course to filter-off the sediments,

(v) There should be no strong current running
at right angle to the river mouth, washing away
the sediments.

Landforms Associated with Glacial Cycle :

Glaciers generally gives rise to erosional
features in the highlands and depositional features
on the low lands, though these processes are not
mutually exclusive because a glacier plays a
combined role of erosion, transportation and
deposifion throughout its course. A glacier erodes
its valley by two processes plucking and abrasion.
By plucking the glacier breezes the joints and
beds of the underlying rocks, team out individual
abrasion the
glacier scratches, scrapes, pohshes andMe
valley floor with the debris.frozen into it.

The characterlstlc‘ﬁaamres of a glacxated
highland s follo

(1) C ne, Clrgle or w—The down§lope
movement of a glacier trom its snow-covered
valley-head and the intensive shattering of the
uplandSTopes, tend to produc® a depression Wiere
the firm ©Or neve accumulates. The_process of
plucking operates on the back-wall, steepening it

-yan. U
and lhe movement of the ice abrades the floor,
mountain Wdil

o

(> Bergschrund

Neve or fim

Crevasses

Fig. : ﬁévelopment of a Corrie
deepening the depression in to a steep, horse-shoe-
shaped basin called cirque (in French). A corrie

(in Scotland) and afcwmwmcg) There is a
rocEy ridge at the exit of the coirie and when the
ice eventually melts, water collects behind this
barrier, to form a corrie_lake or tarn.

(i1) Aretes and Pyramidal Peaks—When
two co@c\utback on opposite sides of a
mountain, knife. edged ridges are formed called
aretes (a French word). Example—Striding Edge
on Helvellyn in Britain. When three or more cir-
ques cut back together, they will form pyramidal
——Matterhom of Switzerland.
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—— pyramidal Peak

Aretes
Cirque

Snow
accumulates here

Fig. : Ciraue, Arete and Pyramidal Peak
(iii) Bergschrund—At the head of glacier,
where it begin to leave the snow field of a corrie, a
deep vertical crack opens up called a bergschrund
(in German) or timaye (in French). This happens
in summer when ice moves out and there is no
new foundation to replace it. Further down where
the glacier negotiates a bend or a precipitous
slopeY more crevasses or cracks are formed.
dow;:;rdl;;s:r:g;dfe;abﬂeiy—fThe glacier on its
like tributaries tha;t joinya C:i:v:)mbse"’mal s
| i r, begins to wear
: s and floor of the valley down which
It moves. It stretches and grinds the bedrock
removin : : 4
g any rock debris and surface soil. A
valley which has been formed b ' ;
has characteristic U-shaped with i il'idcéal S
and_ very steep sides. After the -disap ;:r]al geor
the ice, the glacial trough may be fillod w‘;? e
forming ribbon lakes, for Example—T ske M.
and z..a;(e [: s water in Britain. o AT
v) Hangin el :
eroded muchgmgrev?:ll;zﬂ Tl;le“_mam valley is
valley as it contains a ’muchyl oo etributary
‘ >R ch larger glacier. After

—

the i .
ice_has melted a tributary valley, therefor
=S Y e,

‘hangs’ above the mair
» the main valley so that Its”stream

plunges down as water fal] ibutary va
are called hanging valley. gt ek

(vi) Rock Bas ahﬂ%ockSte S—A glacier

;rodes and excavates the bed o an i
anner. T'he unequal excavag e —alar
! 0
ma:yhrock basin later filled b laklsgilr:'isense e
tro ghn, where a tributary Va”ey jOins avl%{ley

ain

valley, the additional weight of jcg i (1

valley cuts deg&int‘o the val n

of aon!ergence forming a rockes);ego%{ﬁt_@ipoi nt
~ (vii) Moraines—Moraines are made up of th

e

W in the giaciers and brg Ction,
alley. Those that ught down the
Of the
e
——

Lateral Moraine

. being complet
. ice. It, therefo
_ 1 eroded rock de
W Example
Scotland.

(1ii) Bou

Fig.: The Glacia] M°l‘ain
e

along benegth the frozen ice :
W ; : are drg ture 1s depos
glacier melts and spre; Pheq, glacial depe
valley ag ground moraine. The gor—% materials—
moraine or terminal moraj aptlli&_ and fine roc
succeeding ‘waves, as the ice jp, not in mour
’_ ma \ - .
stage;dSE/th'at_a series of recm{f'ﬁn&h@ dn_ft(pla)mé;‘
formed: ——= 4
——-——d> : sizes that »
an forms of Glaciated Lowly the advanc
are mainly depositional in nature, M5 jce melted
» Oougy,  of deposi'

by both valley gldciers and contine
ke tinenty} e L
Most of the glaciated lowlandé“h;vn"etﬁ(i'elc'w tfklgﬁrfoi

lf:sn;res,rf but wyhere rock masses projecy gy, These arc
el surface. They result in striking fey,, direction

erosion, such as the roche
; mo
and tail. . elon(gva?t;
(i) Roche Moutonnee—This is 3 e 1O €
residual rock hummock. The surface-is S[;CS[L; directio
ice movement. Its uy 5 i downstr
abrision and i OWE_S_ea side is SmodlE  vary fr¢
——1 stream side 1s roughens  may b
. r g arrang¢
Direction of jce 4 cribed
movement p/ol%‘l‘, Large .
% down !
Upstream K (v
abrassion ridges
plueking and i the fo
mouton: emljs IS much steeper. The term @ They,
because it resenl:ls;l3 t0_describe such a fef e
in France, "% @ Sheop skin- VIR v,
(i) Cra e
a : . <
hard r Wi%h and T?'!‘The Crag is a m" fluv
side : recipitous sl upstr
1€, which protects the slop on the Lf B
* softer leeward slop
] e - stag
\Frz?b Ice movement dep
low
the
wh
Gentle |
Steep gri
de
an

la

Tail

e ———

Fig. : Crag and Tail




r

R  being completely worn down b :
e p b Yy the
? ice. It, therefore, hasa gentle tail, slre“?: v\z‘?f;mg
ﬁe.,,% ~ eroded rock debris. A
?"‘N 7 Ex:mple—The Castle Rock of Edinburgh
5 na. ¥

(iii) Boulder clay or Glacia
ture is depositional in nature. Thjs ig an unsorted
glacial deposit comprising a range of erg ed

matEials—ilf)ﬁTders,,,angular stones, sticky cla
and fine rock flour. It is_spre_ag out in sheets ;n();
not in mounds and forms gently undulatine (i
grftplain, e . (JCp . - gl or
(1v) Erratics—There are boulders of varying
sizes that were transported by ice They come wi
i e : with
the advancing glaciers or ice sheets but when the
ice melted, they were left ‘stranded” ip the regions

of deposition. T heymmics‘ﬁause

they are composed of matermtirely different
from those of the region in which they are found.
These are very helpful in tracing the.source and
direction of the ice movement.

I till—This fea-

5 /

; (v) Drumlins—These are swarms of oval,
~ elongatfd "Whale-back’ hummocks composed
. wholly of boulder clay with their elongation in the
~direction of the ice flow, that is on the
- downstream side. They are low hill like and may
~ vary from a few yards to 400 feet in height and
- may be one or two mile in tengt—Fhey are
‘arranged diagonally and so are commonly des-

‘cribed as having a ‘basket of eggs™ topography.
‘Large number of Drumlins are found in courty
'down in Northern Ireland. /J/’/;\\\

' (vi) Eskers—These are

g, Narrow, Sinuous
ridges composed of sand and gravel which mark
the former sites of sub-glacial melt-water streams.
-Ahey vary from a few feet to 200 feet 1n height

‘and may be several mile long. They are very
‘numerous in Scandinavia, Maime U.S.A. and parts
of Finland.

(vii) Outwash Plain—These are made up of
uvio-glacial deposits washed out from the
rminal moraines by streams and channels of the
agnant ice mass. The melt-waters sort and re-
eposi 1af in a variety of forms from the

w hilly heartland, such as the Luneburg Heath of

e North European plain. Kamgs are also fgunédi

hich are small rounded hillockg of sand an
nay cover part of the plain, where the

el
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7 Drumlins
SO

L 15
S,

: /‘\ w8 ' Kettle lake
e AR 8 §

B ey
Lk %iﬁ/m Outwash
IS
e

: \\ Plain
“' o\ %S)

I 3
l 0°,960 00 690 559,495 .- 0960
A AT
Fig. : Glacial Depositional Features of
Outwash Plain
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Landforms Associated with Arid Cycle—
Wind erosion may be carried out in the following
ways—

(i) Deflation

(ii) Abrasion

(1i1) Attrition

(i) Deflation—This involves the lifting and
blowing away of loosé materials from the ground.
Such unconsolidated sands and pebbles may be
carried in the air or rolled along the ground
depending on the grain size. Deflation results in
the Towering of the land surface to form large
depressions called deflation hollows.

(i1) Abrasion—The sand-blasting of rock
surfaces by winds when they hurl sand particles

against them_is called abrasion. The impact-of
such blasting results in rock surface being Strat-

ched, polished and worn away.

(ii1) Attrition—When wind-blown particles
roll against one-another in collision they wear
each other away so that their sizes are generally
reduced and grains are rounded into millet seed

sand, the process is called aumitiom—

The Landforms associated with wind erosion
are—

(i) Rock Pedestals or Mushroom rocks—
The sand blasting effect of winds against any
projecting rock masses wears back the softer
layers so that an irregular edge is formed on the
alternate bands of hard and soft rocks. Grooves
and hollows are cut in the rock surfaces. Carving
them into fantastic and giant looking pillars called
rock pedestals.

Such Rock pillars will be further eroded near
their bases where the friction is greatest. This




Fig. : Inselbergs
- (vi) Ventifacts or Derikanter—
bles faceted by sal_nd blasting. They are shaped
: Lhoroughl)? polnshqd_Qy_\yan _abrasion to
apes resembling Brazil Nuts. Rock fragments,
echanically we:ﬂ.xthered on the windward sides, If
wind dz;ecqons changes another facet is
eloped with sharp edges. Three wind-faceted
aces are called derikanter. These wind-faceted
'-.;, {es .form the desert pavement, a smooth,
aic like region closely covered by the nume-
 rock fragments and pebbles.
- (vii) Deflation hollows—Winds lower the
round by blowing away the unconsolidated
aterials ana—iﬁla_yglm small
éssions. Similarly minor faulting Tan also
nitiate depressions and the eddying action of
/inds may wear-off the weaker rocks until the
vater table is reached. Water then seeps outs
orming oasis or swamps, in the deflation hollows
or depressions. For example—Faiyum Depression
n Egypt lies 130 feet below the sea level.
~ Land forms associated with wind deposi-
ion—The finest dust particles travels enormous
tances in the air and then come to rest. The
lowing are some of the major features of wind
deposition— :
3 w(iA)ﬁl)u'nw-—Dunes are infact hills of sand for-
‘med by the accumulation of sapd and shaped by
the Miovement of winds, They may be active on
live dunes constantﬁn the move, or inactive
fixed dunes, rooted with vegetation. Dunes are
B el Teprese oresented in the desert where a sea of sand
s beir gC ﬂ ously moved, re_s__ﬂ_Lw_’Tﬁ_lld,re’
deposited into a variety of features. Following two
- types of dunes are most commonly f°“."d— s
} (a) _:_»T!;esf, are cresentic or mo
- shaped dunes
- groups. The

These are the

— — RO

come from a particulgr
/ ‘argmost prevalent 1n
d in Sahara. Barchans

accumulation

-

°h occur_individually or in
dunes which advance
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— Wing direction

Fig. : Crescentric sand Dune-Barchan

of sand at an obstacle, such as a patch of grass or a
heap of rocks. They occuf transv e
wind, so that their horns thin out and become

lower in the direction of the wind due the
reduced frictional retardation of the winds around

the edges. The windward side is convex and
gently-sloping while the leeward side, being shel-
tered; is concave and steep. The crest of the sand
dune moves W.L}:fc“\m’wd
by the prevailing wind. The sand is driven up the

Fig. : Future position of the Barchan
windward side and on reaching the crest, slips
down the leeward side so that the dune advances.

(b) Seif or Longitudinal dunes—Seif is an
Arabic word meaning sword. They are long,
narrow ridges of sand often over a hundred miles
long lying parallel to the direction of the prevai-
ling winds. The high serrated Tidges may attain a
height of over 200 feet. The crest line of the seif
rises and falls in alternate peaks and saddles in
regular succession like the teeth of monstrons
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process of undercuttin

.

Sahara.

Rock
strata

Under cutting by
wind abrasion
- ————r)

i ' Fig. : Rock Pedestals
(ii) Zeugen—These are tabular masses which
have a layer of soft rocks lying bene ath a surface
lay®r ol mo esistant rocks the sculpturing
| ects of wind abrasion wear them into a weird-
looking ‘ridges and Turrow landscape. Wind abra-

sion eats into (fie underlying softer layer so that
deep furrows are developed. The hard rocks then
- stand above the fufrows as ridges or zeugen.

‘ \ \\\\ ‘\ \\\\\\\\\\ \
AN \\ \\\\ ‘ y‘

\-\\\\\\\ \\
™. ‘\\\\\\\

ridge
teep-
lying in horizontal

ﬂE——QUltﬁ similar to the *

‘eugen are the

t€ad O

roduces rocks of mush-
room shape called mushroom rocks or Gour in the

Fig. : Yardang

(iv) Mesas and Buttes—Mesa js a SN
word meaning ‘table’. It is a mrm,,.
mass with a very resistant hoﬁzorﬁrmpm N
very steep sides. The hard stratum on the
resists denudation by both wind and walter,
thus protects the underlying layers of rocks
being eroded away. Mesas may be formeq
canyon regions e.g., Wbm
e.g., the table mountains of cape-town.

YR T RIS AT AT

Hard Rock

2222

Soft Rock

qir Ve%,‘

¥ Y '
rounded tops. They are ) CP_slopes and
e m .
gneiss and are probably (ha f:fs o Zran
Plateau which has beep 5 1cS of

away.

-’lnselbergs are typical ip
semi-arid landscapes in old-age':y %5

Northern Nigeria, Westery Ausr L

felics of gy o ies
mosg €ntire| ;g:iﬂ




saw. The dominant winds blow straight along the
corridor between the lines of dunes SO that they
are swept clear of sand and remain smom.h. The~
eddies that are set up below towards the sides of
the corridor, and drop the sand to form the dunes.
In this way the prevailing wind increases the
length of the dunes into tapering linear ridges
while the occasional cross winds tend to increase
their height and width. Extensive seif danes are
found in Sahara desert. Thar desert and the West
Australian desert.

(11) Loess—The fine dust blown bevond the
desert limits 1s deposited on neighboring lands as
loessTris vellow, Triable material and is usually
very fertile. Loess is in fact, finé Toam, rich in
lime, very coherent and extremely porpus. Water

sinks in readily so that the surface is always dry.
Streams have cut deep valleys through the thick
mantl€ of Soft 1oess and badlands topography may
“develop. It is sO soft thal toads conducted through
a loess region soon sink and their walls rise

steeply. Example—Extensive deposits of loess is
_foind in north-west China. ™ i




