Geographical Cycle or Cycle of Erosion

William Morris Davis an American geomorphologist, was the first person to present a general
theory of landform development. This theory explains- “There are sequential changes in
landforms through time (passing through youth, mature, old stages related with erosional or
other exo-genic processes) which ends in the formation of low featureless plain or peneplain
(Davis called peneplane). This theory is the result of a set of theories, given by him in different

periods.
Those are as follows

e Complete cycle of river life: (Depended upon the rivers and valleys of Pennsylvania)
Division of river’s long profile into youthful, mature, and old age stages based on
different landform development was given in 1889.

e Geographical cycle: With the advancement of the river’s life cycle from youth to the
mature and old stage, the sequential changes in landforms were discussed in 1899.

e Slope evolution: It consists of a gradual decrease in slope angle as river incision slows
down. Davis was given his concept of the Geographical cycle or Geomorphic theory

which was popularly known as “Cycle of Erosion” in 1899.
Main Concept of Cycle of Erosion: Factors:

e Structure: Lithological (rocks types) and structural characteristics-folding, faulting,
joints of rocks.

e Process: means agents of erosion (for this theory agent is a river running water)

e Stage: According to Davis these 3 factors are mainly important for the origin and
development of landforms of a particular place. These 3 factors are called as “Trio of

Davis”. So according to him- ‘Landscape is a function of structure, process, and stage.
Pre assumptions: - Assumptions made by Davis are as follows-

1. Landforms are developed due to the interaction of endogenetic (earth’s interior) forces
and exogenetic (different erosion, denudation process, and their agents- like rivers, wind,

etc.) forces.

2. The evolution of landforms occurs in a proper systematic sequence through time with its

changing environment.



3. River erodes their valleys rapidly downward until the graded condition is achieved.
4. There is a rapid rate of upliftment in landmass.

5. According to him erosion will start after the completion of the upliftment process. That

means the erosion and upliftment processes do not go together.

Stages of Erosion: 3 stages of the cycle of erosion are —
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e Valley deepening process developed I-shaped valley, later on, this I-shaped valley
transforms into V-shaped valley when the valley widening process takes place.
e The absolute height of the landmass remains constant because of insignificant lateral
erosion.

e Long profiles of the rivers are characterized by rapids and waterfalls which gradually

diminish with time and ultimately disappear at the end of the late youth stage.

Mature stage: The mature stage starts when the river increases its lateral erosion process and

well-integrated drainage network.
Characteristics:

e In this stage, valley deepening or vertical erosion is remarkably reduced due to a
decrease of channel gradient, The inflow velocity, and transporting capacity of the

rivers.
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Old stage: With the total

absence of valley incision the river enters its old stage. Characteristics:

e The total absence of valley incision or valley deepening due to extremely low channel
gradient reduced the energy of the river.

e Lateral erosion and valley widening are still active processes.

e The absolute height of the landmass was remarkably reduced.

e The valleys become almost flat with concave valley side slopes.

e The entire landscape is dominated by graded gently sloping valleys, extensive flood
plain, well-developed meanders, monadnocks, and the extensive undulating plain of

extremely low relief. Thus, the total landscape is transformed into a peneplain.
Positive sides of davisian model:

e This model is highly simple and applicable.

e Davis expands his model after detailed and careful field observation.

e Davis's model came as a general theory of landform development. With this reference,
various models were developed such as — the arid cycle of erosion, the glacial cycle of

erosion, the marine cycle of erosion, etc.
Negative sides of davisian model:

e The upliftment concept is not acceptable. He has described the rapid rate of
upliftment of short duration but according to plate tectonics, the upliftment is a very

slow and long-continued process.



e According to Davis, no erosion can start unless upliftment is complete. Many
geomorphologists disagree with this.

e The Davisian model requires a long period of crustal stability for the completion of this
whole process but according to many geographers, such an eventless long period is
tectonically impossible because the plates are always in motion. In its answer, Davis

said if the cycle of erosion is interrupted then the fresh cycle of erosion may start.
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