
 

 

Living with Cliffs 
 
Case study: St Leonards  

 

 

Coastal Management Fact Sheet 1.5 

 
The low coastal cliffs of St Leonards are geologically active and will  

continue to change in response to natural landscape processes  
 
The cliffs at St Leonards on the Bellarine Peninsula extend 
approximately 500 meters north of St Leonards Pier before 
tapering down into low lying coastal flats.  The area is popular 
for walking and low impact recreation, both along the cliff top 
and on the beach below at low tide. 
 
Recently a number of small falls have occurred along these 
cliffs.  This is a natural process, and will continue episodically 
into the future.  To understand and manage the risks posed 
by cliffs, we must first understand the geology and likely 
mechanisms of collapse. 
 
 
 
 
 
 
 
 
 
 
 
 
Geology of St Leonards cliffs 
 
The cliffs at St Leonards are composed of two distinct layers.  
The top layer was formed by deposits of sand, silt, clay and 
gravel that were compacted and solidified to form a durable 
clay.  This layer is geologically ‘young’ at only 1 to 2 million 
years old. 
 
The lower layer is part of the Moorabool Viaduct formation, a 
larger, older and more resistant geological unit which formed 
between four and five million years ago.  It includes 
compressed gravels, sands, silts and sandy clays containing 
an iron component, giving this layer its red colouring.  
 
Since formation, these soft layers have gradually eroded 
landward.  Sometimes this results in cliff debris or vegetation 
fall onto the beach below, posing a risk to the public. 

Mechanics of cliff collapse 
 
Collapses, also known as cliff failures, occur when the 
internal strength of the formation is reduced beyond a point 
where it can no longer support its own weight.  At St 
Leonards, the likely causes of cliff collapse include: 
  
• Wave erosion undercutting at the cliff toe  
• Changes in cliff moisture (wetting and drying cycles) 
• Large rainfall events and erosive runoff 
 
While cliff collapse may occur at any time, it is more likely to 
occur during or after a high energy event, such as a large 
storm or downpour.  Small scale changes to the cliff formation 
can also point to instability and an imminent collapse.  
Indicators of instability can include: 
 
• Enlargement of an overhang 
• New tension cracks in the cliff face 
• Debris fall or small downward land movements 
• Disturbance to vegetation root zones 
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Adaptive risk management 
Our coastal environment is dynamic, and the risk posed by 
formations such as St Leonards cliffs will change over time.  It 
is important that we adopt an adaptive approach to risk 
management that duly considers natural coastal processes.  
 
We can then identify mitigation measures that are 
proportionate to the risk, and appropriate to the type and 
intensity of public use at a site. 

 
 
Risk mitigation measures 

A wide variety of coastal risk management options have been 
trialled all around the world.  There is no ‘one size fits all 
solution’ to coastal risk management, and a combination of 
mitigation measures is usually required to reduce risk to an 
acceptable level.   
 
Risk mitigation measures can range from solid coastal 
protection works (e.g. groynes), to low impact strategies such 
as warning signs and public information.  The table below 
identifies some of the risk mitigation measures that you may 
see at St Leonards cliffs: 

Sand fencing 
Fencing promotes sand accumulation, 
reduces rate of erosion, and restricts 
public access to unsafe areas  

Fencing 
Formalised pathways and fencing 
directs beach access and coastal 
recreation to safe areas  

Warning signs 
Signs provide comprehensible and 
targeted warnings to coastal users  

Ongoing 
monitoring 

Monitoring changes in cliff stability and 
to ensure risk mitigation measures are 
operating as designed. 

 

Working together in coastal risk management 
The Department of Environment and Primary Industries 
(DEPI) works closely with Bellarine Bayside Foreshore 
Committee of Management (BBFCoM) and technical experts 
to ensure appropriate risk mitigation is in place.  Ongoing 
monitoring is essential for effective risk management as this 
ensure land managers can quickly identify and respond to 
emerging risks. 
 
In high risk areas, risk mitigation is informed by expert advice.  
For example, a geotechnical assessment of the St Leonards 
cliffs in 2011 found the risk of collapse at the central access 
stairs to be unacceptable.  These stairs have since been 
closed, and new stairs were constructed at more stable 
location to the north. The 2013 geotechnical assessment of 
the cliffs requires a 200m section of beach to be closed until 
the risk is reduced naturally or via risk mitigation measures to 
build the beach and protect the cliff toe from wave action. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Further information 
For more information, please see the Victorian Coastal 
Hazard Guide, (available at www.climatechange.vic.gov.au) 
or consult Bellarine Bayside, your local land manager 
(http://www.bbfcom.com.au/ or phone (03) 5259 2764). 
 

 

What can I do to help? 
• Obey all signs and stay behind safety fences 
• Avoid walking near cliff edges or at the base of 

cliffs and encourage others to do the same 
• Keep to formalised paths at the cliff top 
• Do not climb on cliffs as this can cause localised 

damage and increase the rate of erosion 
• Avoid damaging vegetation: vegetation promotes 

water infiltration and reduces erosive runoff  
• If you see evidence of a recent slip or collapse, 

report it to BBFCoM on (03) 5259 2764 
 


