
 

Section 2 
PROJECT SETTING 
 
 
 
2.1 Factors Affecting Coastal Processes – Portsea Area 
 
Figure 1.1 shows the locality of Shelley Beach to Port Phillip Bay entrance (The Rip) and other 
major seabed features such as South Channel, Symonds Channel, Pinnacle Channel, Mud 
Islands and Middle Ground.  Figure 1.1 also shows the 2 metre and 10 metre depth contours. 
 
It can immediately be seen that the seabed bathymetry is very complex.  Whilst there is a wide 
shallow area off Shelley Beach, this wide beach drops off rapidly into water depths of greater 
than 10 metres.  South Channel is presently maintained at a minimum water depth of 12.5 
metres.  On the other hand there are a number of shallow water features such as Mud Islands 
Middle Ground and South Sand, all with seabed levels of 2 metres or less.  The effects of 
these features are: 

• The shallow banks prevent direct wave attack at Shelley Beach by waves generated in 
deep waters, to the north and east, of Port Phillip Bay.  Large waves generated in Port 
Phillip Bay will break on these banks. 

• A small amount of ocean swell wave energy is diffracted and refracted around Point 
Nepean and reaches Shelley Beach.  These waves would always tend to move sand 
from west to east. 

• There will be locally generated short period “chop” waves. 
• Strong currents occur through The Rip and in South Channel.  These strong currents 

move sand in South Channel and form waves on the seabed called sand waves.  There 
also appear to be sand waves in the deep water off Shelley Beach – see 1981 survey, 
Appendix I (Figures I.1 and I.2).  Sand waves indicate areas of potentially large scale 
sand movement due to currents.  The shape of the sand waves indicates that the 
current forming them is the incoming “flood” tide. 

• Strong currents also occur within Sorrento Channel which is predominantly and 
outgoing “ebb” channel.  This channel extends up towards Pt Macarthur. 

 
Shelley Beach is potentially impacted upon by all of these features.  Byrne (2003) has found 
that the channels, such as Pinnacle Channel, between Mud Island and the eastern end of 
South Channel are migrating eastward.  This means that the physical locations of the channels 
and banks are slowly changing.  This changes the exposure of Shelley Beach to waves.  The 
current patterns can also change as the channels and banks move. 
 
 
2.2 Historical Changes – Aerial Photographs 
 



 

A number of aerial photographs were sourced to determine the changes that have occurred 
at Shelley Beach since 1935, this being the date of the earliest available photography.  
Photography for 1935, 1951, 1966, 1990, 1995, 1996 and 2003 are included to a common 
scale in Appendix I. 
 
Figure 2.1 shows an overlay of the position of the toe of the beach in 1935, 1966, 1990, 
1995, 1996 and 2003 on the 1951 aerial photograph.  The 1951 photograph was chosen for 
the baseline because it is a clearer photo than 1935 (the earliest photograph).  Figure 2.2 
shows an overlay of the position of the seaward edge of the vegetated dune over the same 
years. 
 
The following beach changes can be seen from Figures 2.1 and 2.2. 
 

• In 1935 the shape of the beach was very different to today: 
o The beach to the east of Campbells Road through to Point Macarthur was very 

much narrower, in fact up to 40 metres narrower than in January 2003. 
o There was a continuous beach in front of the cliffs from Campbells Road to 

MacGregor Avenue. 
o There was no vegetated foredune along Shelley Beach between Campbell 

Road and Point Macarthur. 
• By 1951 

o The beach had widened from Campbell Road to Point Macarthur by 10 to 15 
metres. 

o Foredune growth had started between Campbell Road and Point Macarthur to 
a width of 10 to 15 metres. 

• The 1966 shows quite a dramatic change in beach toe and dune positions: 
o The beach toe had moved seaward between Campbell Road and Point 

Macarthur about 10 metres. 
o However the vegetated dune had moved seaward a distance of about 20 

metres since 1951, over a metre per year. 
o The beach toe and dune had hardly changed at Campbells Road, but the 

beach beneath the cliffs between Campbells Road and MacGregor Avenue 
had eroded by 10 to 15 metres. 

• By 1990 
o The beach between Campbells Road and Point Macarthur had grown a further 

10 metres in width since 1966.  The rate of growth had slowed. 
o Erosion of the foreshore at Campbell Road had started with the dune 

vegetation line receding 5 to 10 metres. 
o Beneath the cliffs (Campbell road to MacGregor Avenue) the erosion removed 

another 5 to 10 metres of beach. 
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Figure 2.1: Toe of beach - 1935 to 2003 
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Figure 2.2: Seaward edge of vegetated dune - 1935 to 2003
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• In January 2003 
o The total increase in beach width of the beach to the east of Campbells Road, 

compared to 1935 was about 40 metres in the position of the beach toe and 50 
metres in the vegetated dune. 

o The beach toe at Campbells Road had eroded some 35 metres since 1935. 
o Beneath the cliffs the beach had recede about 50 metres since 1935. 

 
 
The 1995 and 1996 photographs illustrate the change in the beach, particularly between 
Campbells road and MacGregor Avenue between Summer and Winter.  Figures 2.2 and 2.3 
illustrate this beach segment at the end of summer and winter. 
 

 
Figure 2.3: End of Summer 1995 

 

 
Figure 2.4: End of Winter 1996
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Over the summer period there is a movement of sand from east to west along Shelley 
Beach which results in a widening of the beach.  When winter starts, the trend reverses and 
there is a net movement of sand from west to east.  This pattern of movement occurs every 
year, but the extent of movement varies from year to year. 
 
The overall picture obtained from the aerial photographs is that the volume of sand 
contained within the embayment between Point Franklin and Point Macarthur has not 
changed noticeable from 1935 to the present.  However, the position where the sand is 
located on the beach has moved resulting in a considerable widening of the beach to the 
east of Campbells Road and significant erosion to the west of Campbells Road. 
 
There also appears to have been a change in the form of the seabed bank between Point 
Franklin and Point Macarthur.  Figures 2.5 and 2.6 show the seabed in 1951(October) and 
2003 (January). 
 
In 1951 

• a series of offshore bars occur which are roughly parallel to the shoreline and there 
some nearshore transverse bars at about 45 degrees to the shoreline – This sand bar 
pattern was evident in all photographs up to 1990. 

• The depth of water, judging by the colour in 1951 appears to be quite uniform for the 
full length of Shelley Beach. 

 
In 2003 

• There is only a remnant of the shore parallel sand bar feature – at the eastern end of 
the beach. 

• There do not appear to be any transverse bars. 
• The water depth at the western end of the beach appears to be much deeper than off  

the eastern end. 
 
Changes in water depth affect how waves and how large the waves are when they reach the 
beach. 
 
 
2.3 Historical Changes – Hydrographic Surveys 
 
Hydrographic surveys covering the seabed off Shelley Beach were obtained from 1864 
(Historical Admiralty Chart from CES archives), 1961(Admiralty Chart AUS 158 and 
1981(Victorian Channels Authority).  There are no recent hydrographic surveys of the 
nearshore area off Shelley Beach.  The charts were scanned and overlain to a common 
scale and the main depth contours traced.  An overlay of the 1961 and 1981 contours over 
the 1864 survey is shown in Figure 2.7.
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Figure 2.5: 1951 Aerial of Shelley Beach 

 

 
Figure 2.6: 2003 Aerial of Shelley Beach 
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The following features can be observed from Figure 2.7: 
• The shape of Sorrento Channel, which is a deep channel close to 

shore, has effectively not changed over the 127 years covered in the 
survey.  This is a predominantly ebb tide channel, that is the strongest 
current flows from south to north.  The implication is that the ebb tide 
current pattern approaching Shelley Beach in the nearshore area has 
not changed. 

• The deep water area off Shelley Beach, with the notation of “sand 
waves”, appears to have shoaled, that is the water depth is slightly 
shallower now than in 1864 and 1961.  There appear to be sand waves 
in the most recent (1981), and most detailed, survey.  The shape of the 
sand waves imply that there is a strong current from west to east, 
which would occur on the incoming “flood” tide.  For sand waves to 
occur implies that current velocities exceed 1 knot. 

• The earlier surveys of 1864 and 1961 are not detailed enough for a 
comparison to be made with the 1981 survey for the nearshore area at 
Shelley Beach. (These changes have been examined via the historical 
aerial photography. 

• In South Channel the 1864  and 1961 survey shows patches that are 
shallower than 10 metres.  These patches are due to the presence of 
sand waves, which are seabed features with a height of the order of 2 
metres and a length of 100 to 200 metres.  The channel is now 
maintained at a minimum depth of 12.5 metres, hence the 1981 survey 
does not show any areas this shallow. 

• The shoal features on the seabed between South Channel and the 
shoreline appear to be moving constantly.  These movements would be 
due to the strong tidal currents. 

• The 2 metre contour at the western portion of the Great Sand has 
moved westward by about 500 metres. 

 
It needs to be noted that South Channel undergoes maintenance dredging, 
particularly through the sand wave area. 
 
In summary the seabed approaching Shelley Beach undergoes continual 
change, predominantly due to the strong currents.  However, the Sorrento 
Channel does not appear to have changed, implying that the ebb tidal current 
flow past Shelley Beach has not changed.  Flood tide currents may have 
changed due to the changing seabed off Shelley Beach and may be impacting 
on Shelley Beach itself. 
 


