Figure 15. Debris fan formed by debris flows
(Colorado Geological Survey et al., 1988).
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Figure 16a. Earthflow (modified from Varnes,
1978).

Figure 16b. Roan Creek earthflow near
DeBeque, Colorado, 1985 (photograph by
Colorado Geological Survey).

Subaqueous landslide *

Landslides which take place principally or tot-
ally underwater in lakes, along river banks, or
in coastal and offshore marine areas are called
subaqueous landslides. The failure of subaque-
ous slopes may result from a variety of factors
acting singly or together, including rapid lacus-
trine or marine sedimentation, biogenic meth-
ane gas in sediments, surface water storm
waves, current scour, water level drawdown,
depositional oversteeping, or earthquake
stresses. Many different types of subaqueous
landslides have been identified in different
locations, including rotational and translation-
al slides, debris flows and mudflows, sand and
silt liquefaction flows. There is also evidence
that, in some circumstances, subaqueous land-
slides evolve into or initiate turbidity currents,
which may flow underwater at high speeds for
long distances. Subaqueous landslides pose pro-
blems for offshore and river engineering, parti-
cularly for the construction and maintenance of
jetties, piers, levees, offshore platforms and
facilities, and for sea-bed installations such as
pipelines and telecommunications cables.

Interrelationship of Landsliding
with Other Natural Hazards (The
Multiple Hazard Concept)

Natural hazards often occur simultaneously or,
in some cases, one hazard triggers another. For
example, an earthquake may trigger a land-
slide, which in turn may block a valley causing
upstream flooding. Different hazards may also
occur at the same time as the result of a com-
mon cause. For example, heavy precipitation or
rapid snowmelt can cause debris flows and
flooding in the same area.

The simultaneous or sequential occurrence
of interactive hazards may produce cumulative
effects that differ significantly from those ex-
pected from any one of the component hazards.

Landsliding and Dam Safety
The safety of a dam can be severely compromis-
ed by landsliding upstream from the dam or on
slopes bordering the dam's reservoir or abut-
ments. Possible impacts include (1) the forma-
*Discussion by D.B. Prior
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