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beach- and dune-building processes that have the most profound and immediate effect on 
dune plants. Dune and beach processes that occur annually along the west coast include:

•	 formation of wide beaches in summer
•	 erosion of beaches and formation of offshore bars
•	 deposition of sand (berms) on the shoreline resulting from cut-and-fill by wave action 

(usually during calm periods)
•	 wind erosion of berms providing sand nourishment for dune building or dune 

consolidation.

Figure 8. 3D rendering of coastal dune morphology and dominant species (top) and dune longi-
tudinal section highlighting dune-building processes with distance from the shoreline (bottom). 
Major climatic events such as intense storm fronts, cyclones and fire (and human-made soil dis-
turbances) may result in rapid alteration in the apparently stable dune morphology.
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Dune building relies on two components – a source of sand enrichment and obstacles 
that impede sand movement (Figure 10). Obstacles include natural roughs in the beach 
microtopography, sea wrack or the establishment of a pioneer species such as Spinifex hir-
sutus or Olearia axillaris (or the weed species Arctotheca populifolia and Cakile martima).

The most noted species colonising the strand to the high water mark are the alien 
invasives Cakile maritima and Arctotheca populifolia. These species predominantly germi-
nate following a rise in soil temperatures (late spring–summer) while soils are still moist. 
Summer rainfall encourages these primary colonising species to consolidate and grow 
while at the same time the dune enlarges with subsequent accumulation of sediment. 
These dune-building species are often short-lived as winter storms may erode the strand 

Figure 9. The distinctive banding pattern of Tamala Limestone seen here in the former quarry 
site at Reabold Hill (now the Quarry Amphitheatre) attributed to intercalation of marine sedi-
ments with dune sands and subsequent cementation as a result of dissolution of calcium car-
bonate from percolating water (top). The offshore reefs and rocky islands are of similar geological 
origin as seen here at Point Peron, south of Perth (bottom).
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•	 Statement of the goals (aspirations) and objectives (what will be achieved) for the 
restoration project.

•	 Identification and description of the reference or benchmark site(s).
•	 Describe how the plan will integrate with local and regional landscape values.
•	 Explicit plans, work budget, schedules (including pre-planning of community activity 

dates) and post-installation activities (such as follow-up weed and pest control, plant 
staking, protective fencing).

•	 Explicitly stated performance standards (see above) including milestone achievement 
and key monitoring dates (may include permanent photography points).

•	 Communication strategy, including local press, promoting community involvement 
with the restoration project.

•	 Interpretative signage that conveys a clear message in as few words as possible and is 
complemented by attractive design and photographic elements. Signage should har-
monise with the landscape and not be intrusive.

•	 Where ecologically feasible and responsible, retain a small untreated control plot as a 
demonstration site for public education purposes (ensure no invasive weeds are pres-
ent that could migrate into the restored site). Alternatively, images showing before 
and after photographs of the restored site are instructive.

The restoration toolkit
Coastal rehabilitation represents one of the first environmental interventions under-
taken in Western Australia to ameliorate an adverse environmental impact resulting 
from human development. In the 1920s, dune-stabilisation techniques where employed 
to control sand erosion along the metropolitan coast as a result of imprudent near-shore 
developments.

Figure 29. The Recovery Wheel assessments used to derive the restoration ratings for the site 
commencing with the first restoration in 2001 up to 2018.
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Today, coastal restoration, particularly those activities that involve Coastcare groups, 
uses a variety of technologies and techniques in its restoration toolkit for developing effec-
tive coastal rehabilitation. However, there remain significant knowledge gaps and techno-
logical challenges to our ability to reinstate biodiverse coastal ecosystems that exhibit req-
uisite resilience and self-sustainability, and are biodiverse relevant to the reference system.

What is clear from many years of painstaking restoration along the coast is that pro-
tecting and managing pristine areas before they become degraded are orders of magni-
tude cheaper than degrading an area and then undertaking repair and restoration. One 
estimate by CSIRO places environmental repair at about 10 times the cost of managing 
an equivalent area in an intact, undegraded condition (Figure 30). Retaining good-quality 

Figure 30. Repair costs of degraded coastal ecosystems are orders of magnitude greater than 
maintaining an ecosystem in good order. Attentive and adaptively managed coastal areas will, 
in the long term, be a more cost-effective means for managing natural values than allowing 
degrading processes to take hold, leading to expensive intervention restoration. Retaining and 
enhancing natural values provides multiple services to both humans and the natural biodiversity.
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Figure 50. Root suckering in sweet quandong (Santalum acuminatum) and coastal wattle (Acacia 
rostellifera) enable these species to colonise large areas. It is important in suckering wattles to 
take into account their often uncontrollable suckering when devising restoration programs.

Figure 51. Marram grass (Ammophila arenaria) was widely planted as a sand-stabilising species along 
the Western Australian coast. However, the highly invasive nature of the species (seen here following 
a winter storm) and plant persistence has resulted in this species becoming a major coastal weed.
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Figure 52. Victorian tea-tree (Leptospermum laevigatum) was originally planted as a windbreak 
species; however, the species is now the major woody weed threat to coastal ecosystems (left: 
thickets of tea-tree taking over a dune area; right: if unchecked, major works are required to 
remove the species).

to provide shade. However, Rottnest tea-tree establishes quickly and can effectively shade 
out local dune plants.

The most significant woody weed threat on the Western Australian coast is Victorian 
tea-tree (Leptospermum laevigatum, Figure 52). This once-popular hedging plant and 
windbreak species planted extensively from 1915 onwards has now invaded coastal swales 
and near-coastal bushland areas, forming dense often impenetrable thickets that can only 
be effectively controlled by direct removal (cutting of the stem at or near ground level). 
Along parts of the south coast, Victorian tea-tree now threatens many native plant commu-
nities, particularly those in low-lying or seasonally wet sites. The plant is unable to resprout 
from stems cut below a green leaf, providing a ready means for controlling the plant.

A recent woody weed arrival in Western Australia is white broom (Retama raetam). 
A native to north Africa and parts of the Mediterranean and Middle East, the species 
produces abundant, long-lived seeds and vigorously resprouts if the stem is cut. Adapted 
to hyper-arid regions, this weed thrives in dune swales and is found from Bunbury to Two 
Rocks. In parts of the City Beach dunes there was a large infestation of many thousands 
of plants that had spread north along West Coast Highway, but thanks to the work of 
the local Coastcare group the weed is now under control. The plant is considered one of 
the most significant weeds of seasonally arid regions around the world with potential to 
become a major global environmental weed (Figure 53).

The arrival and spread of white broom highlights the vulnerability of the dunes to 
invasion by alien plants. As with any natural coastal or bushland habitats, a non-local 
species poses the same threat of becoming a weed as foreign species. The most prudent 
control policy is to remove all non-local species from restoration or conservation areas 
before the species becomes established and to ensure that only local native species are used 
in restoration programs.

Some alien coastal species are widespread yet represent a limited threat to native bio-
diversity. The dune arctotheca or beach pumpkin (Arctotheca populifolia) is an alien plant 
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Flowering period: September–December, although can flower for much of the year sub-
ject to available soil moisture.

Description: Erect perennial herb to 30 cm high. Stems simple or branched; basal leaves 
oblong, 20–40 mm long, 3–12 mm wide and thick, more so when exposed to salt spray. 
Flowers 4–7 mm across, in a short raceme at the end of the erect stems.

Pollination: Open pollinated by a variety of insects.

Distribution: Shark Bay to Bunbury. Grows near water, usually on limestone often close to 
the water’s edge with the plant being highly tolerant of salt. A highly variable species and 
restoration should aim to propagate only from locally sourced wild plants.

Propagation: Cuttings taken at any time of the year when the plant is in active growth.

Uses in restoration: Most useful in restoration of highly exposed rocky slopes, partic-
ularly where salt spray prohibits other species from being grown. Grow only with other 
low-growing species as creeping brookweed can be overgrown by more vigorous plants.

Notes: Unknown in horticulture outside of its limited use in restoration programs.

COMMON BROOKWEEDSamolus repens  
var. pauciflorus
Benth.
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Flowering period: November–March.

Description: Low-growing, erect, many branched, semi-parasitic shrub to 3 m high, often 
in thickets or occurring in diffuse clonal patches. Leaves 45–115 mm long, 5–14 mm wide, 
pasty green, soft, pliable and non-fibrous, often highly thickened, almost succulent with 
age, and pendulous or nearly so and often cool to the touch in summer. Flowers up to 50 
in terminal, almost conical, heads producing usually only one large, green, ripening to 
bright red, spherical, edible fruit to 25 mm in diameter. Seed large, spherical, densely and 
intricately pitted and highly decorative.

Pollination: Usually by flies that are attracted to the musty odour of the flowers.

Distribution: Frequently found on stabilised secondary dunes; often a conspicuous plant 
in heathland throughout the south-west region. The plant suckers from the extensive hor-
izontal root system and often forms dense stands.

Propagation: From seeds by gently cracking the woody pericarp with a vice and sowing 
with a suitable host such as Melalueca systena. Bury seed in pots so that the top of the 
pericarp is just exposed and keep moist. Seedlings emerge over a period. Carefully transfer 
to restoration sites, avoiding excessive damage to the root system, and water plants well at 
time of transplanting.

Uses in restoration: A noteworthy secondary dune species with its conspicuous and deli-
cious red fruits ripening in late spring to early summer. Can be difficult to establish with 
high mortality recorded in some restoration programs.

Notes: There are many forms of the quandong and it is important that only local seed is 
used to preserve the local genetic integrity of the species. For example, all the Perth metro-
politan coastal forms are strongly clonal with genetic evidence indicating strong localised 
genetic pools. A highly attractive and interesting plant for the home garden. Only available 
from specialist growers.

SWEET QUANDONGSantalum acuminatum
(R.Br.) A.DC.

Thicket
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