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Modern marine studies show the varied ways in which tur-
bidity currents can be born. All die and deposit as their en-
ergy (derived principally from gravity) diminishes to the point 
where sediment can no longer be maintained in suspension. 
Fundamentally, turbidity currents require an initiation process 
that disperses a plentiful supply of sediment with water and a 
sufficient gradient for flow to be maintained.

Numerous local studies have proposed initiation mecha-
nisms for turbidity currents, based either on sparse real-time 
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data for historical flows or on inferences based on the age and 
contemporary paleogeography, erosional features, and depo-
sitional record of well-studied Holocene and late Pleistocene 
flows. Three major types of initiation processes are recognized: 
(1) sediment failure (slumping or landsliding) involving lique-
faction of granular sediment and breakup of more cohesive 
sediment on pre-existing steep slopes, with retrogressive failure 
sustaining turbidity current flow for many hours; (2) direct hy-
perpycnal freshwater flow of rivers and sub-glacial meltwater, 
occurring on various scales and with various sediment types 
and concentrations; and (3) oceanographic processes that sus-
pend shelf sediment may lead to flows down canyons and chan-
nels. Fallout of mud from plumes or shelf-edge re-suspension 
in storms may also concentrate sufficiently to form organised 
turbidity currents.

The initiation process determines the duration of the turbid-
ity current, ranging from tens of minutes for short lived surges 
from sediment failure, to many hours for flows evolved from 
retrogressive failures or oceanographic processes on the shelf, 
to days for some direct freshwater flows and perhaps weeks 
for flows from muddy plumes. The initiation process deter-
mines whether flows are highly turbulent and erosive, or have 
a hyperconcentrated basal portion, or form short-lived surges. 
Highly turbulent flows are characteristic of oceanographic ini-
tiation processes, of prolonged flows evolved from retrogres-
sive failures or plume fall-out, and of some less concentrated 
hyperpycnal flows. Hyperconcentrated flows are characteristic 
of high-bedload freshwater discharge and failure and lique-
faction of sandy sediment leading to surgesHighly turbulent 
flows tend to flush out conduits and deposit sediments on low 
gradients of the basin plain. High-concentration flows deposit 
preferentially in conduits and on steeper gradients (<0.4°) on 
the mid fan or at the foot of slope, or in ponded slope basins. 
Conduit flushing is an under-appreciated process and accounts 
for the majority of sediments in some megaturbidites. It ex-
plains why the volume of megaturbidites is much greater than 
the volume of sediment transport in a single river flood.

In most basins, there is a complex feedback between differ-
ent types of turbidity current initiation, the transformation of 
the flows, and the associated slope morphology. As a result, 
there is no simple relationship between initiating process and 
type of deposit. Understanding the variability of initiation and 
flow processes provides a basis for interpreting depositional 
facies in ancient rocks.

 

 

 




