Geology 12



Mass Wasting
Unit 4 – Lesson 3

Mass Wasting – the movement of geological material down slope under the influence of gravity (ie not moved by wind, water or ice).

Causes of Mass Movement

1. Nature of the slope materials

· May be solid masses of bedrock, or sediment or surface debris including soil.

· Can be consolidated or unconsolidated

i. Consolidated – compacted and bound together by mineral cements.

ii. Unconsolidated – loose and uncemented materials.

2. Amount of water in the materials

· Depends on the porosity of the materials, and how much rain or other water they are exposed to.

3. Steepness and instability of the slopes

· Contributes to the tendency of materials to fall, slide or flow under various conditions.

Unconsolidated Materials

The steepness of a stable slope depends upon the kind of material and its water content.  The maximum slope steepness that can exist is called the angle of repose.
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A slope that is steeper than the angle of repose is unstable, and will tend to collapse to a more stable angle.

Large angular pieces have higher angles of repose than small rounded ones.
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Water content affects the angle of repose.  At first, the surface tension in a small amount of water tends to ‘stick’ the particles together.  When there is a larger amount of water it separates the particles and allows the to slid over one another.
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Unconsolidated Mass Movenets

1. Creep:  downhill movement of soil or other debris at 1 – 10 mm per year.

2. Earthflow:  movement of fine-grained material traveling up to a few km/h.

3. Debris Flow:  contains material coarser than sand and travels a few km/h – somewhat faster than earthflows.

4. Mudflow:  contains large quantities of water and can move several km/h – faster than earthflows and debris flows.

5. Debris Avalanche:  the fastest unconsolidated flow, due to high water content and steep slopes.

6. Slump:  a slow slide of unconsolidated material traveling as a unit.

7. Debris Slide:  travels as one or more units, and moves more quickly than a slump.
8. Solifluction:  occurs only in cold regions.  Thawed, waterlogged surface material slowly moves downhill on top of still frozen soil.

Consolidated Materials

Do not have the same simple angle of repose characteristics of loose materials.  May be steeper and less regular, but may become unstable if overstep of if vegetation is removed.  Water can aid mass movement in consolidated material (e.g. it can seep between bedding planes allowing beds to slide past one another).

Rock Mass Movements

1. Rockfall: Individual blocks fall freely from a cliff or steep mountainside.

2. Rockslide:  Large masses of bedrock move more or less as a unit in a fast downward slide.

3. Rock Avalance:  Large masses of broken rock flow, rather than slide, downward at high speeds.

