Issues Raised in Petition No. 083 - Golden Bay Dunes
We, the petitioners, respectfully request the Standing Committee on the Environment and Public Affairs of the
Legislative Council use whatever influence at their disposal to stop any further clearing of Lot 3 Warnbro Sound Ave,
Golden Bay, so the following concerns can be investigated. The protection of this area as a Bush Forever Reserve needs
to be a high priority in the light of recent relevant research. We base this on several considerations as described below,
namely, the geoheritage values of the area, its biodiversity, the Quendas, Carnaby’s Black Cockatoos, the vegetation,
and Mental and Physical Wellbeing and Urban Temperatures of the area.
We have not taken our complaint to the Parliamentary Ombudsman.

State-wide Geoheritage Significance: The Only Remaining Unique High Parabolic Dunes in Perth
According to the attached report from Geoheritage Australia Inc. (2018) an independent scholarly NGO dealing with
geoheritage values, the high parabolic dunes in the area are of State-wide significance. The report by Geoheritage
Australia states: “Since the sequence of landforms from south to north has been fragmented, the isolated remnant
Golden Bay portion of this gradient now is of State-wide significance – the Golden Bay dunes in fact still do illustrate the
southernmost expression of dune forms of the twin cuspate foreland system (separate and distinct from the high dunes
inland from Warnbro Sound). The buried limestone reefs and partially exhumed limestone reefs in this area, in a context
of the cuspate foreland setting, are of State-wide significance, illustrating coastal geomorphology and buried lines of
limestone reefs in times 7000-5000 years before the present”.
Recognition of the Geoheritage value of the Golden Bay dunes is also indicated by AECOM’s independent Visual
Landscape Evaluation – Singleton, Golden Bay and Secret Harbour commissioned in 2011 by the City of Rockingham.
“The remnant parabolic dune structure is different to other parabolic dunes on the coastal strip due to the effects of the
local wind direction and intensity of the recent (Holocene) geological history. These remnant features may therefore
have potential geoheritage significance at the Swan Coastal Plain level” (p40)1
The State Government’s own manual on Visual Landscape and its Coastal Planning Strategy verify the significance of
retaining areas of natural landforms in coastal urban areas. “Individual natural landform elements, such as prominent
dunes and ridges, steep terrain, headlands, rock outcrops, river and creek corridors, should be retained. These features
can be incorporated into open space or larger sized lots. Planning higher density development in less visually prominent
parts of the estate may offset costs to developers.” (p76)2
The petitioners are not against all development. The developer, Peet Ltd, has already constructed almost 2,000
medium-high density housing lots in Golden Bay on the less prominent coastal dunes and currently on approximately 10
ha (25%) of the high dunes of Lot 3. Preserving the remaining 31 ha, of which 6.6 ha has already been set aside for
protection, means less than 25 ha is all that is needed for Peet Ltd and Landcorp to forgo (a few hundred lots) to gain
striking, pristine, unique dunes, the only ones left between Perth and Mandurah.

Loss of Biodiversity
The Golden Bay Structure Plan for Lot Three3 includes four landscape protection areas totalling only 6.6 ha. These
fragmented areas include just one high dune, one narrow elongated area and two other small disconnected areas, each
surrounded by housing. These small fragmented areas are just a token gesture and are not large enough to sustain
biodiversity. The need to improve biodiversity conservation is outlined in EnviroPlanning (2006).4

Quendas- Southern Brown Bandicoots
The widespread coastal destruction occurring in the last two years, particularly in Golden Bay, Singleton and Madora
Bay, has seen Quenda habitats significantly reduced. Also, the increase in domestic pets due to thousands of new
residents sees fate of the Quenda population as very concerning. In 2012 the Dept of Conservation highlighted such
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concerns. “Major threats to the Quenda include fragmentation and loss of habitat on the coastal plain and in the Wheat
belt, fire in fragmented habitat, predation by foxes (particularly in more open habitat), predation of young by cats and
predation around residential areas by dogs.”5
Any Quendas trapped at Lot 3 prior to clearing must be relocated to the Golden Bay Foreshore Reserve where the
population is monitored every six months and a Compliance Assessment Report prepared by Terrestrial Ecosystems
presented to Peet Ltd. According to the report of 2017 the population has declined: “there appears to have been a
reduction in the population of Southern Brown Bandicoots in the Foreshore Reserve. The likely causes of this reduction
are a reduced area of native vegetation as a result of a fire which occurred in the foreshore reserve on 1 January 2016
and an increase in the number of foxes and cats in the area. A fox and cat management program was undertaken in
February 2016 where four feral cats and one fox were removed from the foreshore reserve.” (p11)“6 Since this report,
extensive clearing of Lots 2 and 3 has occurred and anecdotal evidence from local residents has seen an increase in
Quendas taking refuge in people’s backyards only to be killed by pet dogs and cats. The City of Rockingham is currently
undertaking another trapping program to reduce the number of foxes and feral cats in the Foreshore Reserve due to
the persistent problem. Significantly reduced native habitats, more housing and more domestic pets can only result in a
worsening problem for the survival of the Quenda population in the Golden Bay area. The guidelines for state and local
governments and land developers as set out in the Community Quenda Survey (2012) prepared by WWF-Australia and
the Dept Parks and Wildlife, WA, state: “Wherever possible, retain and protect native vegetation and quenda habitat
when making land use planning decisions.” (p 38)7

Carnaby’s Black Cockatoos
Paganoni Swamp, just east of the Golden Bay high dunes, is a Bush Forever site. It is a breeding ground for endangered
Black Cockatoos.8 The Golden Bay dunes at Lot 3 are a known feeding ground for the Carnaby’s Black Cockatoos and the
destruction of these dunes only adds further pressure on the survival of the population of Carnaby’s Black Cockatoos.
Part of the Listed Recovery Plan for the Carnaby's Black Cockatoo as set out by the Dept Parks and Wildlife (2013)
includes: "Protect and manage important habitat including breeding and non-breeding habitat and associated feeding
habitats.”9 Clearing of the Golden Bay dunes goes directly against this recovery plan.

Vegetation
The State Government’s manual on Visual Landscape and its Coastal Planning Strategy provides guidelines for
vegetation in coastal urban areas. "Plant communities or individual plants of ecological, visual or cultural significance
should be retained where feasible. Examples include communities that are visually diverse, unique or typical of the
area.”(p76)10 The name of Golden Bay comes from the proliferation of Golden Wattle which blooms throughout the
warmer months. The four small fragmented areas Peet Ltd and Landcorp propose to keep will put an end to Golden
Bay’s striking visual namesake and will destroy the balance of vegetation throughout different parts of the dunes.

Mental and Physical Wellbeing and Urban Temperatures
The 50th annual Mental Health Week 2017 encourages people to connect with nature, connect with community and
connect with self for mental wellbeing. "Each year, one in every five Australians will experience a mental health issue.
The Government is committed to helping the community prevent and seek treatment for all Western Australians."
Comments attributed to the Mental Health Minister, Roger Cook.11 Dr Linley Lutton discusses the importance natural
landscapes in urban areas for mental and physical health, children’s nature play and cooling urban temperatures.12
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13th October 2018
Peter Carter, President
Golden Bay Progress Association
1 Nanga Rd Golden Bay 6174
Dear Mr Carter,
Preservation of the High Dunes in Golden Bay Area WA
Thank you for your letter of 26th September 2018 requesting assistance in building a case with the
relevant Authorities aimed at arresting further development of the high dunes in Golden Bay area
and preserving what remains of these high dunes. The emphasis and conclusions in this letter
report are that, in terms of geoheritage values, the high dunes in Golden Bay area, though now a
fragment of once much larger dune system, are of State-wide significance.
Geoheritage Australasia is a not-for-profit non-government organisation (NGO) that specialises in
describing, assessing, and nominating sites that may be of geoheritage significance. Its mission
statement is pursuing Geoheritage and Geoconservation in Australasia. The endeavour of
Geoheritage is wide-ranging in scope and scale, encompassing globally, nationally, State-wide to
locally significant geological sites that can offer information on or insights into the formation and
evolution of the Earth and Life, into the history of Science, or can be used for research, teaching,
or reference, and can involve sites that range in scale, from terranes to cliffs and bedding to finer
scale features such as crystals and microfossils (Brocx 2008; Brocx & Semeniuk 2007, 2009). The
core members of the NGO Geoheritage Australasia comprise highly-trained internationallyrecognised professional scientists/specialists in the fields on Geoheritage, Geodiversity, and the
relationship of geodiversity to biodiversity.
As you are aware, as part of a contracting Research & Development Group (the V & C Semeniuk
Research Group) and two NGOs (the Wetlands Research Association Inc., and Geoheritage
Australasia Inc.), I bring decades of experience into this specific area of Golden Bay dunes, and in
sedimentology and geomorphology in immediately adjoining and complementary/linked areas.
Fifteen published (peer-reviewed) scientific papers relevant to this area and adjoining and
complementary areas are: Semeniuk (1983 1985), Semeniuk & Semeniuk (2001, 2011), Semeniuk
et al. (1988, 1989, 2000, 2015), Brocx & Semeniuk (2007 2009), Searle et al. (1988), Searle &
Semeniuk (1985), Semeniuk & Searle (1986a, 1986b), Semeniuk & Meagher (1981), and C A
Semeniuk (2007). These scientific papers are listed in the References.
This letter report is structured as follows:
1. Regional setting of the Golden Bay dunes
2. What dune forms are in the Golden Bay area, and why are they are of high elevation?
3. There are no wetlands (dune slacks) in the area
4. The buried limestone reefs
5. Geoheritage assessment, and geoheritage values of Golden Bay high dunes
6. Summary and conclusions
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1. Regional setting of the Golden Bay dunes
The Golden Bay dunes comprise the southern flank of the accretionary twin cuspate foreland
termed the Rockingham-Becher Twin Cuspate Foreland by Searle et al. (1988) and these dunes are
in a similar coastal geomorphic/oceanographic setting to the high-relief Warnbro Bay dunes. As
such, the Golden Bay dunes are part of the sedimentary sink that terminates the mega-delivery
system of sediment flux that emanates from the Bunbury / Leschenault Peninsula area, with a
massive average annual delivery of 100,000 m3 of sand per year. In this context, since the megaaccumulation of the Rockingham-Becher Twin Cuspate Foreland is the largest in Western
Australia and in Australia, the total system and the subdivision of various dune forms and dune
landscapes that include the Golden Bay dunes assume State significance.
In a regional context, the Rockingham-Becher Twin Cuspate Foreland, within the setting of Sector
III, the Cape Bouvard to Trigg Island Sector of Searle & Semeniuk (1985) from south to north, can
be subdivided into six subunits of: (1) the San Remo / Golden Bay high dunes subsector; (2) the
Secret Harbour subsector of beach-ridges and south-west oriented linear dune slacks (Semeniuk &
Semeniuk 2011); (3) the Becher Cuspate Foreland comprised of shore-parallel beach-ridges and
linear inter-dune wetland swales (C A Semeniuk 2007); (4) the Warnbro Dunes subsector
comprised of high dunes that front Warnbro Sound; (5) the Rockingham Cuspate Foreland and
Tombolo, comprised of shore-parallel beach-ridges and linear inter-dune wetland swales; the
tombolo captures a limestone island and forms Point Person; and (6) the south-eastern shore of
Cockburn Sound.
In this context, in this south-to-north gradient, the Golden Bay dunes are a unique part of the
Rockingham-Becher Twin Cuspate Foreland being the high-relief dunes of the southern flank of
the twin cuspate foreland of Searle et al. (1988), and are in a similar coastal
geomorphic/oceanographic setting to the high-relief Warnbro Bay dunes.
2. What dune forms are in the Golden Bay area, and why are they are of high elevation?
There are a range of dune landforms in Sector III as described by Semeniuk et al. (1989) and C A
Semeniuk (2007). These include beach ridges and associated swales, chaots, conical hill residues,
blowouts, parabolic dunes and their associated bowls, and conical depressions. These dune forms
are products of several interactive processes, viz., supply of sand, rapidity of coastal progradation,
extent of coastal stasis or of coastal erosion, and strength of onshore coastal wind. Rapidly
accreting coastal a with reasonable supply of sand will result in accreted shore-parallel beach-ridge
plains (beach ridges and associated swales), whereas eroding, static, or slowly accreting shore will
result in shore-parallel ribbons of landward-ingressing relatively high-relief parabolic dunes
because, rather than accretion being focused on seaward progradation (resulting in low-relief
beach ridges spread over a considerable distance), accretion with the same volume of sand
supplied is more focused on upward growth and hence there is higher relief in the dune landforms.
The immediate coastal part of the Golden Bay area has small foredunes, sand cliffs, and blowouts,
but further inland the dune terrain is dominated by inland-ingressing high parabolic dunes which
have resulted in the following landforms: relatively high relief conical hill residuals (often the
remnant frontal prograding leading edge of a parabolic dune, but also the erosional remnants of the
trailing arms of a parabolic dune), and ‘chaot’ terrain (wherein there are juxtaposed conical hill
residuals, isolated chaots, remnants of trailing arms of parabolic dunes, some isolated parabolic
dunes, conical depressions, and wind-oriented bowls). All of these are vegetated by coastal dune
vegetation representing the various habitats of dune tops, slopes, conical depressions, bowls, etc.,
as identified by Semeniuk et al. (1989). Figure 1 is a typical view of this terrain.
This array of dune landforms forming the inland-ingressing high parabolic dunes comprise the
dunes of the Golden Bay that are currently under threat of clearing and are the subject this report.
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Figure 1: vegetated high dune terrain of the Golden Bay area.
3. There are no wetlands (dune slacks) in the area
Generally, in the dune systems of this coastal region, terrain has to be approximately within 2 m
AHD to intersect the water table or intersect the wetted fringe above the water table to form
wetlands (C A Semeniuk 2007) thereby forming sumplands and damplands, respectively. The
deepest conical depressions and bowls in the Golden Bay area at heights much higher than this
level. As such, they are not wetland-forming depressions, and consequently there are no wetlands
or dune slacks (coastal sand-dune wetlands; Semeniuk & Semeniuk 2011) in the area being
investigated.
4. The buried limestone reefs
There are buried limestone reefs and partially exhumed limestone reefs in this area. At the time
that the area was marine-inundated some 7000-5000 years ago, these would have formed a line of
emergent limestone reefs similar to the chain of reefs from Penguin Island to Point Peron. The
buried limestone reefs were picked up by the drilling of Searle et al. (1988) and area equivalent to
the buried limestone reef at core site ‘C’ of Transect 1 and core site ‘Z3’ of Transect 4 in Searle et
al. (1988). As such, these buried limestone reefs and partially exhumed limestone reefs form part
of the geologic/geomorphic history of this area, and comprise important geoheritage features of the
area.
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5. Geoheritage assessment, and geoheritage values of Golden Bay high dunes
Significance in geoheritage and geoconservation is the assigning of a value to a natural geological
or geomorphological feature. Brocx & Semeniuk (2007) devised a semi-quantitative evaluation
system (adopted by the IUCN) to undertake geoheritage assessment, and determine geoheritage
values of a given area. Significance was ranked according to levels or degrees, and 5 levels are
recognised (Figure 2):
International: only one, or a few, or the best example of a given feature occurring globally, hence
it is globally unique, rare, or uncommon;
National: while it may be present elsewhere globally, only one, or a few, or the best example of a
given feature occurring nationally;
State-wide: while it may be present elsewhere globally or nationally, only one, or a few, or the best
example of a given feature occurring State-wide;
Regional: while occurring elsewhere globally, nationally, or State-wide, only one, or a few, or the
best example of a given feature occurring in the Region;
Local: the natural history feature is important only to the local community.
The array of dune landforms in the area of the Golden Bay high dunes, and the buried and partially
exhumed limestone reefs therein, constitute the important geoheritage features of this area.
However, the protocol of assessment outlined above cannot be fully applied to the dunes of
Golden Bay because there has been much fragmentation, and what would have been originally
been considered as being nationally significant when it showed the full south-to-north gradient of
landforms, can now only be assessed in fragments. Nonetheless, the fragments constitute
important remnants of this once more continuous inter-related system.
The original south-to-north array of dune landforms that comprised the twin cuspate foreland
(showing a gradient of dune forms and wetlands) originally was of National significance in that the
system and its components were nationally unique. Since the sequence of landforms has been
fragmented, the isolated remnant Golden Bay portion of this gradient now is only of State-wide
significance (the urbanization of the Secret Harbour subsector has disrupted the twin-cuspate
gradient) but Golden Bay dunes do illustrate the southernmost expression of dune forms of the
twin cuspate foreland system separate and distinct from the high dunes inland from Warnbro
Sound. Dunes to the south (in Sector II of Searle & Semeniuk 1985) and those to the north (in
Sectors IV & V of Searle & Semeniuk 1985) are not comparable to the high dunes of Golden Bay.
The buried limestone reefs and partially exhumed limestone reefs in this area, in a context of the
cuspate foreland setting, are of State-wide significance. They illustrate coastal geomorphology
and buried lines of limestone reefs in times 7000-5000 years before the present.
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Figure 2: diagrammatic representation of the levels of significance applicable to geoheritage
features. A: International; B: National; C: State-wide to regional; and D: Local. Note that for
Pleistocene aeolianites in Western Australia, coastal north-western oolite-dominated types are
separated from coastal south-western biogenic-dominated types (from Brocx & Semeniuk 2007).
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6. Summary and conclusions
The Golden Bay dunes comprise the southern flank of the accretionary twin cuspate foreland
termed the Rockingham-Becher Twin Cuspate Foreland. The total system and the subdivision of
various dune forms and dune landscapes that include the Golden Bay dunes assume State
significance. In a regional context, the Golden Bay high dunes form the southern subsector of the
Rockingham-Becher Twin Cuspate Foreland, and are a unique part of the Twin Cuspate Foreland
being the high-relief dunes of its southern flank.
The dune terrain of the inland Golden Bay area was and is dominated by inland-ingressing high
parabolic dunes which have resulted in relatively high-relief conical hill residuals (the remnant
frontal prograding leading edge of a parabolic dune, but also erosional remnants of the trailing
arms of a parabolic dune), and ‘chaot’ terrain of conical hill residuals, isolated chaots, trailing
arms of parabolic dunes, conical depressions, and bowls
Locally there are buried limestone reefs and partially exhumed limestone reefs in this area.
The array of dune landforms in the area of the Golden Bay high dunes and the buried and partially
exhumed limestone reefs therein constitute the important geoheritage features of this area.
Since the sequence of landforms from south to north has been fragmented, the isolated remnant
Golden Bay portion of this gradient now is of State-wide significance – the Golden Bay dunes in
fact still do illustrate the southernmost expression of dune forms of the twin cuspate foreland
system (separate and distinct from the high dunes inland from Warnbro Sound). The buried
limestone reefs and partially exhumed limestone reefs in this area, in a context of the cuspate
foreland setting, are of State-wide significance, illustrating coastal geomorphology and buried
lines of limestone reefs in times 7000-5000 years before the present.
_______________________________________________________________________________
I trust this letter report is to your satisfaction.
If you require further information please do not hesitate to contact me.
If you require me to attend any State Agency meeting to explain or expand on matters covered in
this letter report, please contact me.
Yours sincerely,

Prof. V Semeniuk
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