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Nappe
Parts of a simple fault

Types of faults (a) Normal fault, (b) Reverse fault, (c) Strike slip fault, (d) Parallel fault,
(e) Step fault

(G) Graben and (H) Horst

East African Rift Valley

Cross Section of the Rhine rift valley

Joints A—Dip joints, (D) Strike joints, (S) Diagonal joints, (Di), Bedding joint (B),
B—Columnar joints

Stages of inversion of relief

Development of fluvial cycle of erosion on folded structure (—after Von Engeln)

Morphological features on anticlines and synclines of folded structure due to fluvial
erosion

Development of erosional landforms over domed structure

Stages of development of fluvial cycle of erosion on domal structure A = Initial; B =
Youth; C = Maturity; D = Old stage

Development of different types of fault line scarps (A) A-B = normal or original fault
scarp; (B) s1, s2, s3, s4 = segments of scarp faces; (C) opposed or reversed fault-line scarp
(—after J. Tricart, 1974)

Stages in the formation of composite fault line scarps (—after Cotton) (A) formation of
original scarp, (B) Obliteration of fault scarp due to erosion, (C) formation of resequent
fault line scarp due to renewed erosion, (D) formation of fault scarp due to further faulting

Stages in the formation of resurrected fault-line scarp : (A) Formation of original fault
scarp; (B) Fault scarp buried under eroded materials; (C) Reappearance of fault scarp due
to removal of deposited materials

Stages leading to the inversion of topography upon a graben. A : Formation of a graben by
faulting; B : Destruction by erosion of the faulted topography; C : Renewal of erosion due
to uplift; D : Development of an obsequent rift block mountain at the site of graben

Stages in the evolution of coastal plain A. Initial stage, B. Mature stage, C. Late mature or
stage. (—after A.N. Strahler)

Transition from a hogback through a homoclinal ridge and cuesta to a mesa
Development of structurally controlled streams on dipping strata (—after C.D. Ollier,1981)

Development of asymmetrical drainage on homoclinal strata and homoclinal shifting of
ridges crests and valleys (—after A.L. Bloom, 1978)

Division of the crust into plates, and types of plate margins

Arrangement of lithospheric plates. Schematic circular cross section of the major plates on
a great circle tilted about 30 degrees with respect to the equator. (—after A.N. Strahler)

Types of plate margins

Magnetic declination

Geographical and geomagnetic poles

Changes in magnetic inclination and declination at Paris (1540-1950 A.D.)
Polar wandering curves

Normal and Reverse polarity

Patterns of positive magnetic anomalies off the coast of Sanfrancisco



Geomorphology — Dr Alka Gautam Sharda Pustak Bhawan

Fig.

Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Fig.

Fig.
Fig.
Fig.
Fig.

Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

11.10

11.11
11.12
11.13
11.14

11.15
11.16
11.17
11.18

12.1

12.2
12.3
124
12.5

12.6

12.7
12.8
12.9
12.10
12.11

12.12
12.13
12.14
12.15
12.16
12.17

13.1

Plate motion based on Euler’s geometrical theorem ABE represents the earlier contiguous
landmass which has been split into two blocks-ABC and ADE; A represents pole of
rotation which is also contact point for separated ABC and ADE blocks; Solid lines
indicate small circle paths or ‘lines of latitude’ about the pole of rotation (A), Broken lines
show latitudes and longitudes, N-S denotes geographical north and south pole, ps and qr
represent sides of the re-entrant. These sides represent conservative plate margins. (—after
E.R. Oxburgh, 1979)

Mantle flow system and heat exchange (—after A.N. Strahler)
The Wilson Cycle. (—after A.N. Strahler)
Super continent cycle (—after A.N. Strahler)

Plate tectonics and orogenesis—(a) oceanic-continental type, (b) oceanic-oceanis type, (c)
continental-continental type

Origin of the Himalayas according to Plate tectonics
Origin of volcanoes according to plate tectonics
Origin of volcanic islands and island arcs

Relationship between earth quakes and plate boundaries (—after F. Press and R. Seiver,
1978)

Various types of Volcanic eruptions. A—Strambolian, B—\Vulcanian, C—Vesuvian, D—
Pelean, E—Plinian, F—Hawaiian, G—Iceland

Distribution of Volcanoes in the World
Plate tectonics and vulcanicity
Types of cones, domes, necks, plugs

Collapse Caldera of the Krakatoa type (A) Mild explosion of pumice.
(B) Violent explosions : part of pyroclastic material is thrown into air, part rushes down
slopes as nuees ardentes. (C) collapse of the top of the cone. (D) Renewed volcanic
activity. (—After H. Williams, 1946)

Evolution of a Resurgent Caldera : Valles caldera, New Mexico (a) Upward pressure by
magma, formation of ring fractures, and eruption of tuff, (b) Major erup- tion of pumices,
(c) collapse, (d) Minor volcanism and sedimentation, (e) Resurgent doming, (f) Eruption of
domes along ring fracture. (—After R.L. Smith and R.A. Bailey)

Explosive caldera

Lava Plateaus

Geysers and fumaroles

Distribution of Hot Spots in the World

A chain of volcanoes is formed by an oceanic plate moving over a hot spot. (—after A.N.
Strahler)

Life cycle of a hot spot volcano

Hawaiian Sea mount chain in the Pacific ocean basin
Origin of earthquake and seismic waves

Major Earthquakes belts in the World

Earthquake Zones of India

Generation of Tsunami waves

Types of mountains
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15.12

15.13
15.14
15.15
15.16

Different stages in the formation of the Alps according to Argand F-Foreland, H-
Hinterland, PA-Pre-Alps, 1 Dent Banche nappe, la Monte Rosa nappe, 2. Great St.
Bernard nappe, 2a Simplon nappe

Typical orogen according to Kober
The median mass of Tibet between the Kunlun and the Himalayas mountains
Process of mountain building according to Daly

Formation of oceans and geosynclines according to convection current theory of Holmes.
Oceans are formed at the place of divergence of currents, while geosynclines are formed
where continental convectional currents meet the oceanic convection currents and then
descend downwards

Three different stages of the convection currents and mountain building
Continent-Continent collision producing Himalayas
Continent-Ocean collision and formation of mountains
Ocean-ocean collision and complex orogenesis
Continent-Arc collision

Processes of Physical Weathering

Hydration

Spheroidal weathering

Production of regolith and soil

(a) Different types of mass movements

(b) Different types of mass movement

Slope description : (i) parts of a slope, (ii) segments of a slope
Slope elements

Different forms of composite slopes

Landforms on layared sedimentary rocks

Relationship between soil creep and development of convex slope (—after G.K. Gilbert
(1909) in R.J. Small, 1970)

Development of convexo-concave slope by rain wash erosion at the hill top and deposition
at the slope base (—after Lawson (1932) in R.J. Small, 1970).

Development of slopes A—according to Davis, B—according to Penck

Three hypothesis of slope evolution- A—Slope decline, B—Slope replacement, C—
Parallel retreat in hill slope with scarps or free face, D—Parallel retreat without free face
(—after A. Young, 1972).

Sequential stages of slope evolution according to W.M. Davis

Sequential stages of evolution of valley side slope according to W.M. Davis. (—after R.J.
Rice, 1977)

Parallel retreat and slope replacement model of Penck (in R.J. Small, 1970)

Penck’s model of slope development : A—Concave slope form due to decelerating rate of
stream erosion, B—Constant or rectilinear slope due to constant rate of erosion, C—
Convex slope due to accelerating rate of erosion, A-E = successive river position

Slope development according to A. Wood (in R.J. Small, 1970)
Components of a standard hill slope (—after L.C. King)
Pediplanation cycle and hill slope evolution according to L.C. King
Cliff slope development according to R.A. Savigear (1952)
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Fig. 15.17
Fig. 15.18
Fig. 15.19
Fig. 16.1
Fig. 16.2
Fig. 16.3
Fig. 16.4
Fig. 16.5
Fig. 16.6
Fig. 17.1
Fig. 17.2
Fig. 18.1
Fig. 18.2
Fig. 18.3
Fig. 18.4
Fig. 18.5
Fig. 18.6
Fig. 18.7
Fig. 18.8
Fig. 19.1
Fig. 19.2
Fig. 19.3
Fig. 20.1
Fig. 21.1
Fig. 21.2
Fig. 21.3
Fig. 21.4

Fig.

21.5

Slope development according to O. Lehmann. Parallel retreat of free face I, II, 11—
successive recessions of free face; B—CIiff angle; Scree angle; FABCH—rock core.
(Source : A.Young, 1972).

A model of cliff recession and slope development according to O. Fisher (Source : R.J.
Rice, 1977)
Process response model of A. Young (1963, 1972)

Stages of river cycle : 1. Early youthful stage; 2. Youthful stage, 3. Early maturity,
4. Maturity, 5. Old stage.

Stages of Normal cycle of Erosion : 1. Initial stage, 2. Early youth, 3. Late youth, 4. Early
maturity, 5. Maturity, 6. Old stage.

(a) Diagram of a two cycle valley showing a nick point that marks the head of valley
rejuvenation (b) Valley in valley, (c) Paired and unpaired terraces. (—after W.D.
Thornbury, 1969)

Development of Incised Meanders

Knick Point formation

Interlocking spurs and benches

Cycle of Pediplanation A—Youth, B—Maturity, C—OlId age

Differences in the origin of A—Peneplain, B—Panplain, C—Pediplain. (—after W.J.
Wayne)

Development of master consequent and subsequent streams over a coastal plain
Stages of the development of antecedent stream

Stages in the development of superimposed drainage system

Basic drainage patterns (—after Howard, 1967)

Modified basic drainage patterns (—after Howard, 1967)

Other modified basic drainage patterns (A) (D) complex, compound and palimpsest
patterns (E) (H) are combinations or super position of basic or modified basic patterns. (—
after Howard, 1967)

Stages of the capture of the Saraswati river through headward erosion
River capture of a consequent stream by a subsequent stream
Drainage basin hydrological cycle (-after D.E. Walling, 1981)

A = Components of drainage basin; Lg. = Length of over land flow; L = Length of master
stream; Lea = distance from the mouth of the river to the centre of gravity of the basin-Lea
= 0.5L; Lo = Longest horizontal and straight distance from the mouth of the main river to
the most distant point on the basin perimeter. B= Channel sinuosity. (—after R.J. Chorley)

Stream ordering
Longitudinal profile of a river : graded curve, and profile of equilibrium
Channel form (—after M. Morisawa, 1985)

Different channel shapes. A-channel width, channel depth, welted perimeter; B; C-relation-
ships between discharge and channel width, D-Meander properties. (—after M. Morisawa,
1985)

Sequence of pools and riffles in river channel. (—after Morisawa)

Channel depth at pools and riffles at low and high stages of gauge levels. (—after
Morisawa, 1985)

Five stage model of pool and riffle development (—after Keller, 1972)
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22.4
22.6
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22.10
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22.14
22.15
22.16
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22.18
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23.1
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23.5
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23.9
23.10
23.11
23.12
23.13
24.1

Types of temporal channel changes. A—transverse bar shift, B—alternate bar shift C—
neck cut-off, D—chute cut off, E—meander shift, F—avulsion (rapid channel diversion).
(—after Shen and Schumm, 1981)

Channel braiding : A—Channel orders; B—bar orders (—after A. Rochoki, 1981)

Types of alluvial channel patterns- A—straight, B—sinuous, C—meandering, D—Dbraided,
E—anastomosing (—after M. Morisawa (1985) and A.D. Miall, 1978)

Stages of development of meander reaches (—after K.S. Richards, 1982)
Load transport by a river

Formation of pot holes

Formation of a Caprock fall

Formation of water falls due to (1) faults, (2) upliftment and (3) cliffed coasts.
Formation of a barrier fall

Formation of waterfalls due to (1) hanging valley, (2) lava dam, and (3) glacial hanging
valley

Formation of rapids

Structural benches

Interlocking spurs

A—Flood plain, B—paired terraces, C—Non-paired terraces
Components of a meander loop

Meander types : 1,2—Wavy, 3—horse-shoe, 4—Ox-bow

Meanders, cut off, and ox-bow lake

Incised Meanders

A—Alluvial fans, B—Alluvial cones

Typical section across major rivers in the middle Ganga Plain

Flood Plain

Formation of natural levees

Structure of a delta

Stages in the growth of a delta

Different types of delta

Zones of groundwater

Ground water in horizontal strata

Artesian well

Spring formation

Distribution of Karst landscapes world wide

Lapies

Five major classes of dolines

Some basic types of polje (—after Ford and Williams, 1989)

Stages in the evolution of Natural Tunnel (—after H.P. Woodward, 1936)
Stages in the development of Natural Bridge, Virginia (—after Malott and Shrock, 1930)
Formation of mogotes

Features of Cave deposits.

Development of karst cycle of erosion (—after A.K. Lobeck)

Arid and semi-arid regions of the World (—after G.T. Trewartha, 1954)
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26.2
26.3
26.4
26.5
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26.7

Mountain desert landforms
Formation of pediment according to D.W. Johnson

Hypothesis of a “double surface of levelling in tropical savanna” A—Wash plains of
seasonal flooding above the weathering front. B—Wash plains is lowered by rejuvenation
or climatic change. Inselbergs and marginal pediments are exhumed or regraded to the
lowered washplain (—after Budel, 1957)

Stages of cycle of erosion in arid regions- (1) Initial stage, (2) Youth, (3) Maturity, and (4)
Old stage.

Formation of dome-on-dome inselbergs (—after J.C. Pugh, 1966)
Transportation of sediment by wind

Formation of deflation hollows

Formation of Ventifacts or Dreikanter

Mushroom rock (Rock Pedestal)

Formation of Yardang

Formation of Zeugen

Development of ripples on sand

Formation of sand ridges

Formation of a dune

Major classes of dunes—Barchan, Transverse, Parabolic, Barchanoid ridge
Major classes of dune forms : Longitudinal, Star, Dome, Reversing

World distribution of active and stable sand regions

World wide Loess deposits

Distribution of permafrost in the Northern Hemisphere (—after Anisimov and Nelson,
1998)

Typical temperature regime in permafrost (—after French, 1996)

Schematic evolution of an ice wedge according to the contraction—crack theory (—after
Lachensbruck, 1962)

Alptiplanation terrace

Periglacial rock stream in A—cross profile, B—Ilong profile

Sorted stone polygons and stone stripes

Development of stone polygons by frost heaving (—after R.J. Small, 1970)
Formation and development of Pingo (—after R.J. Small, 1970)
Development of thermo karst features (1 to 4)

Development of thermo karst features (5 &6)

Stages in the formation of an alas depression

Periglacial cycle of erosion according to Peltier (in R.J. Small, 1970)
Transformation of snow into ice

Matter and energy flow in an alpine glacier system (—after A.N. Strahler, 1997)
Glacial erosion

The process of plucking

Small scale features produced by glacial erosion

The nivation hollow developing into thermo cirques and a terrace
Formation of Protalus Rampart
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Fig. 26.8 : Cross section across a cirque

Fig. 26.9 : Characteristic features of glacial erosion
Fig. 26.10 : Development of a glacial trough

Fig. 26.11 : Glacial valleys and associated features

Fig. 26.12 : Features of longitudinal profile of glacier
Fig. 26.13 : (a) Formation of fiords
Fig. 26.13 : (b) Fiords of Norway

Fig. 26.14 : Structural control over Roches Moutonnees formation

Fig. 26.15 : Direction of ice flow (a) roche moutonnee, (b) crag and tail

Fig. 26.16 : Processes of glacial transportation

Fig. 26.17 : Glacial till

Fig. 26.18 : A—Different types of moraines, B—Formation of terminal moraine
Fig. 26.19 : Formation of moraines : (a) De Geer moraine, (b) Rogen moraine
Fig. 26.20 : Drumlins and their form

Fig. 26.21 : Ice contact fluvio-glacial landforms

Fig. 26.22 : Formation of eskers

Fig. 26.23 : Formation of a Kame terrace

Fig. 26.24 : Formation of a kettle

Fig. 26.25 : Marginal landforms of continental glaciers

Fig. 27.1 : The Littoral zone

Fig. 27.2 : Wave anatomy

Fig. 27.3 : Wind waves approaching shore

Fig. 27.4 : Types of breaker

Fig. 27.5 : Refraction of waves

Fig. 27.6 : Orthogonals

Fig. 27.7 : Longshore drift and longshore current
Fig. 27.8 : Ripcurrents

Fig. 27.9 : Seacliff

Fig. 27.10 : Types of cliffs (—after A. Guilcher, 1958)

Fig. 27.11 : Some controls on the forms of cliffs

Fig. 27.12 : Wave cut and wave built platforms

Fig. 27.13 : Formation of blow hole

Fig. 27.14 : Formation of a cave, arch and stack

Fig. 27.15 : Idealised profile across beach

Fig. 27.16 : Beach cusps

Fig. 27.17 : Formation of raised beach by fall in sea level

Fig. 27.18 : Formation of an offshore bar

Fig. 27.19 : Formation of barrier beaches

Fig. 27.20 : Formation of Barrier island by tidal inlets formation. A—Sediment moving along the shore

deposited as a spit in the deeper water near a bay; B—The spit grows parallel to the shore
by longshore drift; C—Tidal inlets cut the spit which is long enough to be considered a
barrier island

Fig. 27.21 : Cross section through a barrier island
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27.28
27.29
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29.1

Salt marsh and mangrove

Nehrung and Huffs

Formation of hooked spit

Formation of Hook, connecting bar, Bay bar and Tombolo
Common depositional shore features along a stretch of coast

Types of shorelines : (1) Ria coast, (2) Fiord coast, (3) Coastal plain coast, (4) Deltaic
coast (neutral shoreline), (5) Alluvial plain shoreline, (6) Volcanic shoreline, (7) Fault
shoreline, (8) Composite shoreline (submergence followed by emergence), (9) Composite
shoreline (emergence followed by submergence)

Stages of marine cycle of erosion along the shoreline of submergence
Stages of marine cycle on the shoreline of emergence
Structure of the Himalayas

Absolute relief of the Kumaun Himalayas
Physiographic regions of the Kumaun Himalayas
Drainage system of Kumaun Himalayas

Basement structure of the Ganga plains

Indo Gangetic trough

Geology of the Chhotanagpur plateau

Relief of the Chhotanagpur plateau

Drainage of the Chhotanagpur plateau

Physiographic regions of Chhotanagpur

Man and Coastal Processes



