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MASS WASTING (GRAVITY TRANSPORT OF MATERIAL)

The concept of mass wasting was advocated by Sharpe in 1938. The gravity transport also brings
substantial changes on the crust of the earth and it therefore has been recognised as an impor_tant
geomorphic process. Mass movement is the downslope transfer of material through the direct
action of gravity. The process can be rapid like landslide, or imperceptibly slow, as creep of soil
down the gentle slope of gravity covered field.

Rock material may move under the influence of gravity either as a movement of weathering
products down a slope, or as mass movement of rock along joint planes, bedding planes, etc. Th'e
main causes of mass wasting are the structure, composition and permeability of rocks, climatic
factor, vegetation cover and water availability and its pressure. In fact, rapid mass wasting take:s
place after heavy rains or rapid melting of snow cover. The role of slope gradient on mass wasting 18
equally important. :

Gravity is the driving force for the downslope movement of material, but several factors are
important in overcoming inertia and causing movement to occur. Most important among them are:
(1) saturation of material with water, (i1) vibrations from earthquakes, (iii) oversteepening of slopes
by undercutting, and (iv) alternating freezing and thawing. Sharpe has recognised four major classes
of mass wasting, which he designated as: (2) slow flowage, (b) rapid flowage, (c) landslides, and
(d) subsidence (Fig. 14.6).

(a) Slow Flowage
(i) Soil Creep

The imperceptible but continuous movement of soil down a slope in response to gravity is known
as soil creep. Soil creep occurs under all types of climates where there is a slope gradient, but 1s

Mass Wasting Types

W

Slow Flowage Rapid Flowage Landslides (xiv) Subsidence
(1) Soil creep (v1) Earth flow (ix) Slump
(11) Talus creep (vii) Mud flow (x) Debris slide
(1)) Rock creep (viit) Debris avalanche (x1) Debris fall
(iv) Rock-glacier creep _ .~ (x11)) Rock slide
- (v) Solifluction (xi11) Rock fall
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(ii) Talus (reep
the slow downslope move
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Talus is generally regarded as a synonym for scree. Talus is
fragments OF scree (accumulation of fragmented rock waste below a cliff or rock face)

(i) Rock Creep

The movement of rock fragments across an incline
Jane bevween the fragments and the ground surface. Such movement m

2nd cooling or by the growth of ice crystals beneath the rock fragments.

surficial rock creep.

d surface by means of intermittent slip along 2
ay be initiated by heating
It is also referred to as

() Rock-Glacier Creep

er creep is the downslope movement of tongues of rock waste.

Rock-glaci
(v) Solifluction

The slow downhi
confined to definite channels.

1l movement of masses of rock debris which are saturated with water and not

(b) Rapid Flowage

(vi) Earth Flow

The rapid movement of water-
from slope instability, perhaps due to human i
slopes, etc.), but can occur on any steep slope a

underlying rocks are impermeable.

lope is known as earth flow. It results
| of vegetation, undercutting of
pecially when the

laden soil material down a's
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(vii) Mud Flow
n an unstable slope, similar to an earth flow but of greater

Mud flow is a type of mass movement 0

velocity because of the high percentage of water present in the mixture. It constitutes a considerable

hazard in some parts of the world (Lahar), but generally comes to a halt before moving very far
n thickness towards the tongue or

down-valley. It has an abrupt, well-defined margin and decreases i
toe, It is usually poorly sorted owing to the presence of large boulders and many small pebbles in

the clay/silt matrix, although some mud flows exhibit rudimentary graded bedding. It is difficult to

distinguish from a ti/l when it has solidified.
Mud flows are the characteristic of the drier regions because in such are

sparse and the infrequent rains are often torrential.

as the vegetation 1
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(ix) Slump

The downward elipping of one or s

iy, e

veral units of rock debris usually with a backward rotation sy

(heir mass (Fig. 14.6). |
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respect to the elope over which movement takes place. Undercutting of slopes by streams and Iy

are thie main causes of slumping. The surface of the slumped mass has a number of step-like terrace;

(x) Debris Slide

|

The rapid rolling or sliding of unconsolidated earth debris without backward rotation of the mag |

In debris slide the amount of water is usually small.

(xi) Debris Fall

The nearly free fal] of earth debris from a vertical or overhanging cliff or bluff. It is mainly found
along the undercut banks of streams,

(xi) Rock Slide

Phe {rce [alling of rock blocks over any steep slope. In this process small blocks of rock becone

detached from a cliff face and fall
' all freely through space to 1 1
mountainous areas during spring months, el SR s

The . )
property, y may result into loss of lives and severe damage 10

'(d) Subsidence
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For example, removal of material at depth by mini ? % mmenal bencath the subsi 06 U

crust, ng, and removal of fluid lava beneath 2 solt
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| Jeathering and mass wasting are also the important agents of gradation of the earth’s surface

s greater degree than is usually realised. These processes significantly help in the general

;ﬁ;ﬁﬁg of the landscape as well as in the shaping of topography of an area.
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Fig. 14.1
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DEBRIS SLIDE |F

Scanned with CamScanner



e sEALNLIYU ALY IVEADD VIV VEIVIEIN |

A DEBRIS FLOW B DE BRIS AVALANCHE

C DEBRIS TOPPLE|D LATERAL SPREADING

14.2; D:ﬁ"ercf':r npes of mass movements : debris flow (A), debris avalanche (B ), debris topple (C) ¢
spreading (D). Source : D.J. t’ames, (1978), M.J. Selby (1982) and R.J. Chorley et. al (1985).
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