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Aeolian The erosion, transport and deposition of material by wind. 

Australian Height 
Datum(AHD) 

A common national plane of level corresponding approximately to mean sea level 

 

Alluvial Water driven sediment transport process (non-marine) 

Astronomical tide ²ŀǘŜǊ ƭŜǾŜƭ ǾŀǊƛŀǘƛƻƴǎ ŘǳŜ ǘƻ ǘƘŜ ŎƻƳōƛƴŜŘ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ 9ŀǊǘƘΩǎ ǊƻǘŀǘƛƻƴΣ ǘƘŜ 
aƻƻƴΩǎ ƻǊōƛǘ ŀǊƻǳƴŘ ǘƘŜ 9ŀǊǘƘ ŀƴŘ ǘƘŜ 9ŀǊǘƘΩǎ ƻǊōƛǘ ŀǊƻǳƴŘ ǘƘŜ {ǳƴ 

Backshore The area of shore lying between the average high-tide mark and the vegetation, 
affected by waves only during severe storms 

Coastal Hazard A term to collectively describe physical changes and impacts to the natural 
environment which are significantly driven by coastal or oceanographic processes. 

Colluvium A term used to describe loose, unconsolidated sediments that have been deposited 
at the base of a slope or cliff. 

Diurnal A daily variation, as in day and night. 

DTM Digital Terrain Model, a three dimensional representation of the ground surface 

Ebb Tide The outgoing tidal movement of water resulting in a low tide. 

Embayment A coastal indentation which has been submerged by rising sea-level and has not 
been significantly infilled by sediment. 

EVC Ecological Vegetation Class. These are the basis mapping units used for biodiversity 
planning and conservation in Victoria. Each EVC represents one or more plant 
communities that occur in similar types of environments. 

Estuaries The seaward limit of a drowned valley which receives sediment from both river and 
marine sources and contains geomorphic and sedimentary conditions influenced 
by tide, wave and river processes. 

Foreshore  The area of shore between low and high tide marks and land adjacent thereto 

Geomorphology  The study of the origin, characteristics and development of land forms 

GIS Geographical Information System 

Holocene The period beginning approximately 12,000 years ago. It is characterised by 
warming of the climate following the last glacial period and rapid increase in global 
sea levels to approximately present day levels. 

HAT Highest Astronomical Tide: the highest water level that can occur due to the effects 
of the astronomical tide in isolation from meteorological effects 

LiDAR Light Detection and Ranging ς also known as airborne laser scanning, is a remote 
ǎŜƴǎƛƴƎ ǘƻƻƭ ǘƘŀǘ ƛǎ ǳǎŜŘ ǘƻ ƎŜƴŜǊŀǘŜ ƘƛƎƘƭȅ ŀŎŎǳǊŀǘŜ о5 ƳŀǇǎ ƻŦ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜ 

Lithology A description of the physical character if a rock or rock formation. 

Littoral Zone  An area of the coastline in which sediment movement by wave, current and wind 
action is prevalent 

Littoral Drift Processes  Wave, current and wind processes that facilitate the transport of water and 
sediments along a shoreline 

MHWS Mean High Water Springs, i.e. the mean of spring tide water levels over a long 
period of time. 

MSL  Mean Sea Level 
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Nearshore The region of land extending from the backshore to the beginning of the offshore 
zone. 

Paludal Sediments that have accumulated in a marshy or swampy environment. 

Physiography The study of the physical patterns and processes of the environment to understand 
the forces that produce and change rocks, oceans, weather, and flora and fauna 
patterns. 

Pleistocene The period from 2.5 million to 12,000 years before present that spans the earth's 
recent period of repeated glaciations and large fluctuations in global sea levels 

Regolith A layer of loose, uniform material covering solid rock. 

Semi-diurnal A twice-daily variation, eg. two high waters per day 

Sea Level Rise (SLR) A permanent increase in the mean sea level  

Storm Surge The increase in coastal water levels caused by the barometric and wind set-up 
effects of storms. Barometric set-up refers to the increase in coastal water levels 
associated with the lower atmospheric pressures characteristic of storms. Wind 
set-up refers to the increase in coastal water levels caused by an onshore wind 
driving water shorewards and piling it up against the coast 

Storm tide Coastal water level produced by the combination of astronomical and 
meteorological (storm surge) ocean water level forcing 

Sub-aerial tǊƻŎŜǎǎŜǎ ǘƘŀǘ ǘŀƪŜ ǇƭŀŎŜ ƻƴ ǘƘŜ ƭŀƴŘ ƻǊ ŀǘ ǘƘŜ ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜ ŀǎ ƻǇǇƻǎŜŘ ǘƻ 
underwater or underground. 

Susceptibility The sensitivity of coastal landforms to the impacts of coastal hazards such as sea-
level rise and storm waves. This may include physical instability and/or inundation.  

Taxa A taxonomic category or group, such as an order, family, genus or species 

Tidal Range  

 

The difference between successive high water and low water levels. Tidal range is 
maximum during Spring Tides and minimum during Neap Tides 

Tides  

 

The regular rise and fall in sea level in response to the gravitational attraction of 
the Sun, Moon and Earth 

Vulnerability Vulnerability is a function of exposure to climatic factors, sensitivity to change and 
the capacity to adapt to that change. In this report is means the degree to which a 
natural system is or is not capable of adapting or responding to the impacts of 

coastal hazards to which they are physically susceptible and exposed.1 

 

                                 
1 Definition taken from the Smartline Glossary http://www.ozcoasts.gov.au/coastal/smartline_terms.jsp  
2 
Definition taken from the Smartline Introduction http://www.ozcoasts.gov.au/coastal/introduction.jsp 

http://www.ozcoasts.gov.au/coastal/smartline_terms.jsp
http://www.ozcoasts.gov.au/coastal/introduction.jsp
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1. INTRODUCTION 

1.1 Project Overview 

Phillip Island Nature Parks (the Nature Park) is located on Phillip Island in Western Port 
approximately 120 kilometres from central Melbourne. Phillip Island is approximately 100 square 
kilometres in area and supports a diversity of environments and human activities. Some 90% of the 
island has been cleared and comprises farming and urban areas, while the remainder consists of 
woodlands, wetlands and beach reserves, most of which are incorporated into the Phillip Island 
Nature Parks.  

The Nature Park was created in 1996 to integrate management of public land on Phillip Island and to 
facilitate innovation in wildlife management, visitor services and tourism experiences. The Nature 
Park consists of a number of Crown Land areas spread across the island with a total area of about 
1,805 hectares. 

Phillip Island now receives over 3.5 million visitors per year and is much loved by people who reside 
on the island. People enjoy the beautiful beaches and the magnificent ocean views, supporting 
activities such as surfing, fishing, beach walking, and wildlife viewing. This keen interest in the 
natural environment motivates many stakeholders to have input into the management of its assets. 
The Nature Park is charged with managing the majority of the southern coastline of the island under 
the Crown Land (Reserves) Act 1978, and to balance the needs of the different stakeholders. 

Water Technology was engaged by the Phillip Island Nature Parks to undertake the Phillip Island 
bŀǘǳǊŜ tŀǊƪǎΩ /ƻŀǎǘŀƭ tǊƻŎŜǎǎŜǎ {ǘǳŘȅΦ ¢ƘŜ ƻōƧŜŎǘƛǾŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ǿŀǎ ǘƻ ŎƻƴŘǳŎǘ an assessment of 
recent coastal evolution, future response of the coastline to coastal processes, and identify potential 
threats to natural and infrastructure assets as a result of coastal processes now and into the medium 
term future.  The overall outcome was to determine potential management strategies to protect 
ƴŀǘǳǊŀƭ ŀǎǎŜǘǎ ǎǳŎƘ ŀǎ [ƛǘǘƭŜ tŜƴƎǳƛƴ ŀƴŘ IƻƻŘŜŘ tƭƻǾŜǊ Ƙŀōƛǘŀǘ ŀƴŘ ǘƘŜ ǇŀǊƪΩǎ ŎǊƛǘƛŎŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ 
such as the viewing stands at Penguin Parade, the boardwalks at Smiths Beach, and the car park and 
Surf Lifesaving Club at Woolamai Beach. 

¢ƘŜ ōƻǳƴŘŀǊƛŜǎ ƻŦ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ ŦƻǊ ǘƘŜ tƘƛƭƭƛǇ LǎƭŀƴŘ bŀǘǳǊŜ tŀǊƪǎΩ /ƻŀǎǘŀƭ tǊƻŎŜǎǎŜǎ {ǘǳŘȅ were 
defined as extending from Penguin Parade, Summerland Bay in the west, to Magic Lands, Cape 
Woolamai in the East, as displayed in Figure 1-1. 

1.2 Project Team 

This project was undertaken as a partnership between Water Technology (Lead Consultant and 
project manager) and a number of independent technical experts who provided specialist input to 
key aspects of the assessment. 

The key team members are summarised as follows: 

¶ Andrew McCowan and Christine Lauchlan Arrowsmith (Water Technology) ς project 
management, hydrodynamics and physical processes, coastal engineering 

¶ Neville Rosengren (Environmental GeoSurveys) ς coastal geology and geomorphology 

¶ Alison Oates and Doug Frood (Oates Environmental Consulting) ς dune vegetation ecology 

1.3 Reporting 

This report is structured as follows: 

¶ Section 1: Introduction and project scope, 

¶ Section 2: Overview of the Study Area, 
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¶ Section 3: Coastal landforms and processes, including the natural and built environment, and 

future change 

¶ Section 4: Threats to Natural and Infrastructure Assets, 

¶ Section 5: Management and Mitigation Strategies, and 

¶ Section 6: Recommendations. 

 

Figure 1-1 Phillip Island Coastal Process Study Area Overview 
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2. THE STUDY AREA 

Phillip Island is oriented west-east across the entrance to Western Port ς the south coast faces Bass 
Strait and the north coast faces into Western Port. This orientation produces marked contrasts in 
geomorphology and coastal processes along the study area. 

2.1 Geology 

The main body of rock across Phillip Island is a substantial thickness of multiple flows of basalt lava, 
predominantly the Flinders Basalt, and other altered and fragmental lavas, Figure 2-1. These basaltic 
layers overlie weathered granite at Pyramid Rock and Cape Woolamai, Figure 2-2. 

 

 
Figure 2-1 Vertical jointing in coherent basalt at Sunderland Bay (A) and close-spaced 

irregular jointing in fine-grained fragmental lava at Smith Beach (B) 

 

 

Figure 2-2 Weathered granite, sediments and basalt at the eastern end of Woolamai Beach 
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Across the main body of Phillip Island the basalts have developed an in situ layer of clay and 
decomposed basalt often more than 10 m thick. This layer is variably covered and mixed with water 
or wind transported sediment (sand and silt) with locally thick organic deposits. 

Apart from the accumulations of sand at Summerland, Woolamai and several embayment heads 
(e.g. Thorny Beach), there is only a limited occurrence of sand away from the coast. 

2.2 Geomorphology 

Phillip Island has a continuously steep southern shoreline with no estuaries and one stranded coastal 
lagoon (Swan Lake).  There are several dune bodies but the broad and the detailed character of the 
coast is determined largely by the physical characteristics and structural variation in the underlying 
and outcropping basalts. There is no sand input from river sources and sandy beach materials are 
predominantly sourced from off-shore with limited inputs sourced from disintegration of basalt and 
associated rocks, shell debris and local re-activation of beach ridges and dunes.  Coastal processes 
are dominated by high wave energy. Apart from inherited (relict) landforms, aspect, and exposure to 
wave action accounts for local variation in morphology. 

Contrary to previous geomorphic interpretations, the present assessment indicates that the terrain 
and stratigraphy between Summerland Bay and Cat Bay are not consistent with the area being a 
tied-island and the tied-island model for Woolamai Isthmus has also been re-evaluated. 

Overall, the following six major geomorphic landform classes have been identified along the coast: 
Steep Coasts, Shore Platforms, Beaches, Dunes, Stream Mouths, and Coastal Lagoons.  Each of these 
landforms is described in the following sections and a map of their locations is provided in Figure 
2-3. 

2.2.1 Evolution of Phillip Island 

Phillip Island has previously been described (Edwards, 1945) as forming its present configuration by 
the attachment of several smaller adjacent islands of basalt and granite to the larger central volcanic 
island. As sea-level stabilised, 6,000 years ago, it was thought that wave refraction around the 
ƛǎƭŀƴŘǎ ŀƴŘ ŀŘƧŀŎŜƴǘ ƘŜŀŘƭŀƴŘǎ ŎŀǳǎŜŘ ŘŜǇƻǎƛǘƛƻƴ ƻŦ ǎŜŘƛƳŜƴǘ ŀǎ ōŀǊǎ ŀƴŘ ǎǇƛǘǎ όάǘƛŜ-ōŀǊǎέύ 
eventually linking the islands to other and to the main body of Phillip Island. 

Although this model has been accepted by later authors (Gliddon 1958 [based on unpublished 
material provided by G. Baker]; Hills, 1975; Seddon, 1975; Rosengren, 1984; Bird, 1993), details on 
which this model was developed have not previously been reviewed. Therefore the concept of the 
tied-island morphology was reviewed and updated for this study. 

An analysis of borelog data revealed that the terrain and stratigraphy between Summerland Bay and 
Cat Bay and the Woolamai isthmus are not consistent with the area being a tied island. Between 
Summerland Bay and Cat Bay the logs show the top of the basalt at above present sea-level and 
these areas would have been continuously connected during the Holocene period (up to 10,000 year 
ago) when sea levels were up to 1m higher that at present. 

For the Woolamai Isthmus the granite plateau and slopes of Cape Woolamai are linked to the 
basaltic terrain of The Colonnades by a complex of sands of varied age and origin. Analysis of the 
main body of sand layers indicates they were likely deposited in the Late Pleistocene (around 10,000 
years ago), while the surface layers although of Holocene origin are located several meters above 
present sea-level.  This sand layering is not consistent with the deposits as cuspate forelands or any 
other type of spit or barrier necessary to support the tied-island model. 

Therefore, it is proposed that the form of Summerland Beach and the Woolamai isthmus should be 
considered more typical of mainland beaches and this is reflected in the assessment of coastal 
processes and changes associated with sea level rise. 
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Figure 2-3  Coastal Landforms 




























































