Port Phillip Bay (west) VIC03.01.10
Regional Setting
This compartment extends from Williamstown to Point Lonsdale.
These tidal embayment shores are sheltered from ocean swells, except between
Point Lonsdale and Queenscliffe. The western shore beaches of Port Phillip Bay
tend to receive less energetic wind-waves than those on the eastern shore, since the
latter receive waves driven by the dominating westerly winds (Bird 1993; Short
1996). However, the Bellarine Peninsula shores do receive wind-waves generated
by south-easterly and northerly winds (Bird 1993), which are sometimes sufficiently
energetic as to erode sandy beaches and their backing soft-rock substrates (see
Figure 3). The wind-waves also drive dominantly westwards alongshore sediment
transport along the northern shore of the Bellarine Peninsula, from Portarlington to Pt
Henry, and southwards from Indented Head towards Edwards Point (Bird 1993).
Swells, tidal currents and local wind-waves all play a role in complex but fairly well
understood sand transport processes between Queenscliffe and Edwards Point.
This compartment experiences micro tides, with a tidal range reducing inside the bay
to a minimum at Port Melbourne.
The dominant regional processes influencing coastal geomorphology in this region
are the humid warm to cool temperate climate, micro-tides, south-easterly Tasman
Sea swells, easterly seas, dominantly quartz (terrigenous) sediments with northerly
longshore transport in the northern part, and the El Nino Southern Oscillation (driving
beach erosion/accretion cycles, cyclone frequency).
Regional hazards or processes driving large scale rapid coastal changes include:
East Coast Lows (extra-tropical cyclones), mid-latitude cyclones (depressions), and
storm surges (<1m).

Justification of sensitivity
A sensitivity rating of 3 is given to the late-responder Bellarine Peninsula beaches
with ongoing sand supply. However, NW shore beaches from Avalon NE-wards may
be medium term responders with limited sand supply, earning a higher local rating of
4. The Geelong City shoreline is almost entirely artificially hardened and resilient.
The beach sands in this compartment are probably originally derived from sands
brought onshore from the bay-mouth area by waves during post-glacial marine
transgressions, together with wave-reworking of soft sandy sedimentary deposits at
the present shoreline during interglacial high sea stands (including the present).
There is ongoing transport of sand from the Bass Strait into the mouth of Port Phillip
Bay at the present time (Harris & Heap 2014), with the sand accumulating in a large
flood tide delta inside the bay entrance. Tidal currents, local wind-waves driving
alongshore drift, and possibly attenuated swells refracting into the mouth of the bay
as far as Queenscliffe, are continuing to supply sand from this source to beaches
between Queenscliffe and Point Henry. These beaches may therefore be generally
late responders to sea-level rise because of their capacity to gain sand and recover
from erosion events (sensitivity rating 3).
However, parts of the Bellarine Peninsula shore between Edward Point and Point
Henry (especially northern parts around Portarlington) have only very narrow sandy
beaches, and their backing soft-rock substrates are directly exposed to local windwave attack, as at Steeles Rock. In these places, the soft rock scarps cannot recover
from erosion but are actively receding as early responders to sea-level rise
(Sensitivity rating 5).
Swell-exposed sandy beaches at the mouth of Port Phillip Bay, between Point
Lonsdale and Queenscliffe, have a complex process environment, with a likely waveand tidal-current driven supply of sand from the bay mouth area (Harris & Heap
2014) and the flood-tide delta; swell-driven erosion and beach recovery; and tidal
current scouring – all of which lead to complex erosion and recovery processes but a
likely overall late recessional response to sea-level rise (sensitivity rating 3).
However, with extensive, robust, artificial shoreline protection in place along much of
this shore, the point is probably moot and the shore mostly resilient as a result.

Sandy shores at Queenscliffe – Swan Island have changed their configuration
markedly in past decades in response to various triggers, but with an ongoing sand
supply from the adjacent flood-tide delta driven by tidal currents and wind-waves,
this shore’s behaviour will probably remain complex and changing but a late
responder to sea-level rise.
Sand mobility modelling (Harris & Heap 2014) suggests there is little potential for
sand from the bay-mouth flood-tide delta to reach the low-energy north-western
sandy shores between Avalon and Williamstown. With negligible sand being
supplied to this shore from rivers, the main continuing source of sand for these
beaches is ongoing erosion of soft sedimentary deposits backing parts of this shore.
There is also some net SW – NE alongshore drift of sand from the Avalon area
towards Williamstown, driven by wind-waves generated by the dominant westerly
winds (Bird 1993). With a limited sand supply, narrow beaches on this shore may be
medium-term responders to sea-level rise (sensitivity rating 4). Sand drift from SW to
NE suggests that beaches towards Avalon may show earlier recession as
alongshore drift depletes their sand, while those further NE towards Williamstown
may show later responses as the alongshore drift replenishes their sand. On this
coast, some sandy shores will recede and migrate landwards into soft-sediment
deposits. Existing basalt shores will be resilient, and hard rocky shores will become
more extensive as some beaches along this shore will be squeezed out against hard
resilient basalt bedrock behind them.

Other comments
There are numerous residential, road and other infrastructure assets close to the
shore and potentially susceptible to coastal recession and flooding along much of
this coast.
Large portions of the west Port Phillip Bay coast are low-lying and susceptible to
inundation hazards. The saltmarsh in Swan Bay requires landwards migration
pathways be maintained without obstruction in order to avoid being squeezed out as
sea-level rises.

The sensitivity assessments provided here assume natural shorelines. However,
large portions of the shorelines in this compartment are artificially protected and will
be resilient to sea-level rise, provided the artificial protection is maintained as
necessary.

Confidence in sources
High confidence for Bellarine to Geelong shorelines, with numerous previous coastal
geomorphology and hazard studies having been prepared.
Lower confidence for Avalon to Williamstown, an area which fewer studies cover. For
the latter area, this assessment is mainly based on interpretation of geological
mapping and other existing information.

Additional information (links and references)
Geological and topographic mapping at several scales are available for this
compartment. There have been numerous consulting and research reports on
various aspects of the coastal and marine environments of Port Phillip Bay, most of
which are not listed here.
However, Bird (1993) provides a very useful overview of coastal processes and
landforms in Port Phillip Bay. Lawson Treloar (2004) provides useful information on
sediment transport and historic shoreline changes on Bellarine Peninsula shores.
The most recent comprehensive study of coastal erosion issues for the Bellarine
Peninsula was prepared by Cardno Victoria Pty. Ltd. for the City of Geelong and the
Victorian Department of Sustainability and Environment (DSE) during 2013 – 2014,
as one of four Victorian Local Coastal Hazard Assessments (Cardno 2014).
The following references have been specifically referred to above:
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University Press, Melbourne.
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Figure 1: Compartment VIC03.01.10 Port Phillip Bay West. The flood-tide delta
inside the mouth of Port Phillip Bay is clearly visible. Main sand transport directions
are shown by red arrows and based on Bird (1993) and Lawson Treloar (2004). Note
that sand transport is more complex than depicted and also variable depending on
seasonal and wind conditions.

Figure 2: Most beaches around Bellarine Peninsula, from Edwards Point to Point
Henry, are narrow ‘low-energy’ sandy beaches with little or no foredune
development. Similar to this example at Grassy Point, the beaches are backed by
semi-lithified (‘soft-rock’) Tertiary-age sediments. Although beach erosion
episodically occurs due to local wind-waves generated across Port Phillip Bay, such
wave attack is less frequent on the west side of the bay in comparison to east Port
Phillip Bay shores, and an ongoing supply of sand drifting alongshore around the
Bellarine coast allows the beaches to recover. Sandy shores around the Bellarine
Peninsula, north of Queenscliffe, which protect the backing soft rock will probably be
late responders to sea-level rise, in terms of shoreline recession (See Figure 3 for
exceptions to this). Photo by C. Sharples (2010).

Figure 3: This narrow sandy beach at Steeles Rock on the northern Bellarine
Peninsula does not protect its backing escarpment in Tertiary age ‘soft-rock’ semilithified sandstones. This scarp receives wave-attack and since it cannot recover
from erosion like the sandy beach may, it is an actively-receding early responder to
sea-level rise, which will continue to recede (taking the small beach with it) unless
prevented by artificial intervention. Photo by C. Sharples (2010).

Figure 4: The north-western shore of Port Phillip Bay is characterised by many
small, low-energy beaches backed by soft sediment deposits or by hard basalts,
interspersed with hard rocky basalt shores and reefs. This photo of Avalon Beach
also illustrates the very low-lying, inundation-prone backshores that characterise
much of the Bellarine Peninsula, Corio Bay and north-west Port Phillip Bay shores.
Photo by C. Sharples (2012).

