Southern Fleurieu Coastal Action Plan

Surfers Beach, Middleton

(Tokuremoar to Ratalang)

Overview

Cell boundaries include a variety of land Multiple weed species present in dunes and
uses, from high density urban dwellings, and clifftop areas, many from garden escape
farmland used for grazing, to high value species, including significantly large stands
conservation areas supporting a range of of Gazania spp. Stormwater management
conservation-rated fauna and flora species. (including periodic inundation of low-lying
Coastal dune reserves and the beach to the areas) and increasing pressure from urban
low water mark provide valuable habitat for infill are key threats to this cell.

beach nesting birds and foraging shorebirds.
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Cell detall

This cell extends from the western boundary of Tokuremoar Reserve (Newell Ave) approximately 2.5km to Chapman
Road, Middleton. This cell is in Alexandrina Council local government area.

Tenure, Land Use and Values

Residential land occupies approximately half of this cell. A small area of grazing land exists behind housing at the
eastern end of the cell adjacent to a Council coastal reserve (Newell Ave Reserve). Narrow council managed coastal
reserve is valuable bufer against coastal erosion in front of houses and includes multiple carparks to support regular
visitation by tourist for recreational activities including walking, surfing, fishing, dog walking, whale watching (from
clifftops) surf school businesses and $SC carnivals. Since 2012, the waters surrounding this cell are within the
boundaries of the Encounter Marine Park.

Two Crown land parcels within this cell (as well as Tokuremoar Reserve (see F4) and adjoining private lands) are
proclaimed as Significant Environment Benefit (SEB) Areas (Ref 2012_3009) that have protection under th¢ative
Vegetation Act 1991.

Native title has been determined for Ngarrindjeri people over land and sea Country within this cell under theNative
Title Act 1993 (Cth).

The beach is an important habitat and recreational fishing area folWestern Australian Salmon Arripis truttaceus),
Mulloway (Argyrosomus japonicus) Yelloweye mullet Aldrichetta forsteri), and Goolwa Cockle/ Pipi Plebidonax
deltoides) (Bryars 2013)

The Goolwa CoastcareGroup have undertaken works across this and neighbouring cells for more than 18 years,
making a substantial contribution to the conservation and protection of areas through valuable orground bushcare,
revegetation and community awareness activities. Frieds of the Hooded Plover Fleurieu Peninsula (supported by
BirdLife Australia) and Team Oystercatcher volunteers (SA Shorebird Foundation) monitor and raise awareness of
beach nesting and shorebird species within the cell.

Landforms

“This entire beach is composed of fine sand and exposed to waves averaging over 2m. These break across a 500m
wide double bar surf zone, characterized by numerous spilling breakers and substantial wave seup and set-down at
the shoreline and, during lower wave conditions, widely spaced rips.” (Short, 2001, p.98). 200m dune barrier in east
of cell, grading to a 10m aeolianite bluff. Further west a discontinuous low foredune at base of low (<10m high)
aeolianite bluff; aeolianite coastal plain.
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Surfers high energy beach, dunes, low aeolianite cliffs, suburban coastal sprawl, wetlands and grazing land.
(Coast Protection Board, March 2024)

First Nations cultural heritage and connection to land and sea Country

This cell holds high cultural value and significance for the Ramindjeri people of the Ngarrindjeri Nation. It forms part
of their Dreaming stories and contains numerous stories, places, and artefacts of cultural importance. Ramindjeri
cultural heritage is present throughout the entire cell, everywhere you tread. The Ramindjeri lived, hunted, played,
swam, and danced here. Those working within and restoring these areas may encounter artefacts or evidence of
cultural significance to the Ramindjeri people andthe broader Ngarrindjeri Nation. These areas must be known,
recognised, respected, and protected.

Creeks, wetlands, estuaries, dunes, cliff lines, islands and coastal areas are important gathering places that support a
variety of habitats and food sources essential for sustaining and protecting Nga:tji. Nga:tji are the personal totems of
the Ngarrindjeri people. They embody deep cultural values, symbolising kinship, spiritual protection, and an
embedded responsibility to care for the land, waters, and ecosystems they inhabit.

Landscape features and culturally significant sites within this cell include the wetlands that support a stand of Swamp
Paper-bark (Melaleuca halmaturorum)trees. A number of important sites, camping grounds, midden sites, stone
tools and artefacts are located throughout the sandhills. A Clan trade path from the wetlands heading northeast also
existed within this cell, illustrating the long-standing relationships between neighbouring clan groups and the
exchange of locally sourced materials such as stone vols, food, and other cultural items.

This cell is also a particularly important site in the Ngurunderi Creation and Dreaming story, which tells of the
Ngarrindjeri people's creation of the land and waters, including the River Murray and its mouth, Kandukang (west)
and Tapalwora (east). This acestral narrative extends westward along the southern coast of the Fleurieu Peninsula,
encompassing the rugged shoreline, estuaries, and coastal landscapes all the way to Cape Jervis (Parrewangk).
These areas hold deep cultural and spiritual significarce for the Ramindjeri people, with Dreaming tracks, songlines,
and important sites embedded throughout the region.

The coastline with its cliffs, beaches, and native vegetation reflects Ngurunderi’s journey as he shaped the land,
rested at key locations, and followed the tracks of his wives. Cape Jervis (Parrewaangk) marks an important point in
this story, serving asboth a physical and spiritual place in the landscape. It connects the mainland to Kangaroo
Island (Ngurungaui), continuing the cultural narrative of creation, movement, and connection to Country.

Within this cell, the Dreaming story tells how Ngurunderi created the wetland, he left Kutiangk (Goolwa), finding
tracks from his wives within the dunes and followed them to Ratalang (near Port Elliot).

Please respect that cultural concepts and content included in this plan are the Aboriginal Cultural and Intellectual

property (ACIP)of the Ramindjeri people of the Ngarrindjeri Nation (provided by Cedric Varcoe, Ramindjeri Cultural
Leader living on Country) (cells 1:20). They may not be used or adapted by any other parties without consent.
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Terrestrial biodiversity
Whole Cell

Low coastal heath on narrow clifftops and coastal dunes occupying the narrow linear strip of land above the high
water mark contains pockets of remnant and larger revegetated areas. Many areas have a variety of weed species,
particularly garden escapes induding succulents and Gazania spp. The northern side of the cell on the eastern end
supports remnant areas of coastal Swamp Papeibark (Melaleuca halmaturorum) woodland, coastal saltmarsh,
samphire lagoon and grasslands. Neighbouring private properties sugport species of conservation significance
despite a history of grazing.

Newell Avenue Reserve is a significant Alexandrina Council reserve containing excellent biodiverse remnant
vegetation. It includes an area of samphire lagoon that fills with seasonal rains and provides habitat for a diverse
range of waterbirds. There are anumber of uncommon, rare and vulnerable native plant species found in Newell
Avenue Reserve (Simon and Bain 2015). The land parcel to the west of Newell Ave Reserve (private property)
contains regionally significant coast heathland/grassland species Coastl Heath +/- Mat-rush (Lomandra spp.)
grassland and Blady Grass(Imperata cylindrica) grassland), with many species of high conservation significance.

Coastal Heath +/- Mat-rush (Lomandra spp.) grassland on private property west of Newell Ave reserve
is of very high conservation value to this cell (B Simon)

There is a management plan for Newell Ave Reserve, with an accompanying species list of the planting program,
related to DIT funding for Significant Environmental Benefit (SEB) offset (DPTI 2007), under thdative Vegetation Act
SA (1991).
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Newell Ave Reserve samphire lagoon that supports a variety of habitats including
Swamp Paperbark (Melaleuca halmaturorum) and that fills with seasonal rains (B Simon)

Newell Ave Reserve land parcels support high conservation species of waterbirds, significant butterfly habitat, and
native fauna, including Western Grey KangaroosNlacropus fuliginosus), Shortbeaked Echidna (Tachyglossus
aculeatus), Common Brushtail PossumTrichosurus vulpecula), Common Ringtail PossumRseudocheirus
peregrinus) and Native Swamp RatRattus lutreolus), and various reptile species (Simon and Bain 2015).

In addition to established beach breeding territories of the nationally vulnerable Hooded Plover (Thinornis cucullatus
cucullatus), suitable foraging habitats exist for Pied(Haematopus longirostris)and Sooty Oystercatchers
(Haematopus fuliginosus fuliginosus);both species with conservation rating of rare in SA, which use the beach as an
important foraging site for Goolwa Cockles/Pipis and other marine invertebrates (beach worms). Redapped Plovers
(Charadrius ruficapillus)that are semi-colonial nesters are also recorded in this cell.Seagrass wrack (also known as
Beach cast wrack) found regularly on these beaches has an importahecological function recycling nutrients back to
coastal waters as well as protection and stabilisation of the shoreline and coastal dunes by acting as a trap that binds
drifting sands and reduces sand erosion during winter (PIRSA 2014). Beach wrack algwovides an important role as
habitat and shelter for Hooded Plovers {[Thinornis cucullatus cucullatus) and Pied (Haematopus longirostris)and
Sooty Oystercatchers (Haematopus fuliginosus fuliginosus)as well as other shorebirds and juvenile fish. Beach cas
wrack collection within Encounter Marine Park is prohibited in all zones except general managed use zones.
Therefore, no removal of beach wrack is permitted in this cell or the Encounter Bay area.
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Red-capped Plovers have been recorded foraging and resting on Middleton Beach (M Stokes)

Local dune systems provide refuge and likely valued habitat for a range of seabird species, including the White
bellied Sea-Eagle Haliaeetus leucogaster), Eastern Osprey Pandion haliaetus cristatus), Little BlackCormorant
(Phalacrocorax sulcirostris), Blackfaced Cormorant Phalacrocorax fuscescens), Pacific Gull llarus pacificus georgii),
Silver Gull Chroicocephalus novaehollandiae) and Kelp Gull(Larus dominicanus). Irregular sightings of a range of
pelagic birds are also reported in this cell, including albatrosses, petrels, shearwaters and gannets.

Over 90 native bird species have been recorded in Tokuremoar and Newell Ave Reserve through numerous surveys
since 2012, with several having conservation significancejncluding records of Elegant Parrot(Neophema elegans).
The highest number and diversity of species were recorded when the area has been in flood and included a wide
range of wetland bird species (Simon and Bain 2015).

Newell Ave Reserve can hold water for extended periods and provides a highly valuable refuge for multiple bird species
(J Gitsham)
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Several butterfly species have been recorded in this cell, including species of conservation value includingMottled
Grass Skipper(Anisynta cynone cynone),Common Xenica (Geitoneura klugii),Chequered Copper (Lucia limbaria)
and multiple common species that are observed across the Fleurieu Peninsula (Stolarski 2024 Mottled Grass
Skipper (Anisynta cynone cynone) is very localised and restricted to coastal areas where its larval food plants,
Poaceae (Grasses), both native and introduced, are presentA. cynone cynone has a patchy distribution, occurring
at; Hindmarsh Island, Sir Richard Peninsula, Goolwa foreshore, Surfers to Goolwa Dunes, Port Elliot, Victor Harbor
including Granite Island, and Newland Head CP (Stolarski 2024).

The Chequered Copper (Lucia limbaria) butterfly is very localised, rarely observed and present in coastal areas
where its larval food plant, Native Sorrel (Oxalis perennans), is present Populations fluctuate in densities in response
to the availability of fresh O. perennans leaf growth favoured by larvae. The butterfly also uses Yellow Woodsorrel
(Oxalis corniculata ssp. corniculata), an introduced weed species commonly found in suburban gardens. The species
has a symbiotic relationship with Black Tyrant Antg(Iridomyrmex rufoniger) Chequered Copper (Lucia limbaria)
distribution along the southern Fleurieu Peninsula is known from three sites; Carrickalinga North, Waitpinga Creek
and Middleton areas, both in sub-coastal sites (Stolarski 2024).

Chequered Copper butterfly (Lucia limbaria) (M Endacott)

Several of the species recorded in the Newell Ave Reserve area form a vegetation association that may be
considered as part of the Beaded Samphire Galicornia quinqueflora ssp. quinqueflora) Low Shrublands, which may
be part of the Nationally Vulnerable community Subtropical and temperate coastal saltmarsh, as listed in the
Environmental Protection and Biodiversity and Conservation (EPBC)Act 1999. The EPBC ecological community is the
assemblage of plants, animals and micreorganisms associated with saltmarsh in coastal regions of suktropical and
temperate Australia (DCCEEW 2013). To be considered for listing, this community needs tander regular or
intermittent tidal influence, including rarely inundated supratidal areas, intermittently opened or closed lagoons, or
groundwater tidal influences. The tidal connection includes areas that are inundated by astronomical tides and also
by weather assisted tides (i.e. storm surges). The plant assemblage comprises salblerant herbs, succulent shrubs

or grasses, and there may be large areas of bare sediment.

No recognised estuaries occur in this cell.
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Vegetation Communities

Newell Ave Reserve
Coastal Shrublands & Tall Shrublands

Coast Daisybush (Olearia axillaris) +Coast Beard-heath (Leucopogon parviflorus) +Coastal Wattle (Acacia longifolia
ssp. sophorae) +f Common Boobialla (Myoporum insulare)mid open shrubland over Seaberry Saltbush Rhagodia
candolleana ssp. candolleana) low shrubs over Thyme Riceflower Pimelea serpyllifolia ssp. serpyllifolia) +Bower
Spinach (Tetragonia implexicoma) +f Coastal Climbing Lignum(Muehlenbeckia gunnii) +/ Short-stem Flaxlily
(Dianella brevicaulis)

There are remnant areas of limestone outcrop, with Very Low Shrubland ofCup Wattle (Acacia cupularis) +f Thyme
Riceflower (Pimelea serpyllifolia ssp. serpyllifolia) +/ Short-stem Flaxlily (Dianella brevicaulis) +f Knobby Club-rush
(Ficinia nodosa)

Coastal SwampPaper-bark (Melaleuca halmaturorum)Low Open Forests & Tall Shrublands of Saline Swamps

Swamp Paperbark (Melaleuca halmaturorum)low closed forest over Sea Rush Juncus kraussii) +# Austral Seablite
(Suaeda australis)tall sedges over Beaded Samphire Salicornia quinqueflora ssp. quinqueflora) +£ Creeping
Brookweed (Samolus repens) + Southern Seaheath (Frankenia pauciflora var. gunnii)

Coastal reserve dunes
Coastal Shrublands & Tall Shrublands

Coast Daisy-bush (Olearia axillaris) +Coast Beard-heath (Leucopogon parviflorus) +Coastal Wattle (Acacia longifolia
ssp. sophorae) +f Common Boobialla (Myoporum insulare)mid open shrubland over Seaberry Saltbush Rhagodia
candolleana ssp. candolleana) low shrubs over Thyme Riceflower Pimelea serpyllifolia ssp. serpyllifolia) +Bower
Spinach (Tetragonia implexicoma) +f Coastal Climbing Lignum(Muehlenbeckia gunnii) +/ Short-stem Flaxlily
(Dianella brevicaulis)
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Nearshore Habitats

This cell forms part of the Encounter Marine Park. The marine areas of cell F5 are within a Habitat Protection Zone
(HPZ£7) and make up part of the nursery grounds for the endangered Southern Right Whale and is part of the
designated Encounter Bay Whale Nursery Protection Areafrom the Murray Mouth to The BIluff, Victor Harbor.

Bryars (2013) describes this cell as composed entirely of bare sand (including Surfers Beach) (Figure 5.1). No
seagrass or reef areas have been mapped for this cell. The inshore bare sand is characterised by a high energy
beach system with 500m wide dissipative surf zone and fine sand (Short 2001).

The cell is regionally significant due to the beach (soft bottom/ bare sand) habitat (Bryars 2013).
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Western Shovelnose Rays (Aptychotrem vincentiana) are es, t);pically occupying shallow
sandy and mixed-substrate habitats. They are easily recognised by their elongated, shovelshaped snout and patterned dorsal
surface, and they often lie partially buried in the sediment while foraging for small invertebrates and fishes. (A Burnell)

Haig et al. (2006) undertook video surveys and made limited specimen collections from grab samples in the region.
Bryars (2003) listed ten fish and threemacroinvertebrate fisheries taxa for the surf beach habitat between Middleton
Beach and Goolwa Beach. However, no habitat condition or systematic biological surveys appear to have been
undertaken on the habitat within this cell.
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The Common Sand Crab (Ovalipes australiensis) is widespread along the Fleurieu Peninsula, including the Middleton coastline,

where it inhabits surf-exposed sandy beaches. It is a fastburrowing, highly mobile species that forages actively in the swash
zone and plays an important role as both predator and prey within local nearshore ecosystems. (A Burnell)

The SA Coast Protection Board'sBeach Profile Survey Program initiative, undertaken by Coast Unit, DEWyas first
established in 1977 along the Fleurieu Peninsula to monitor and evaluate changes in beach and seabed level, with a
network of over 600 profile s maintained across the state. Profiles are usually established perpendicular to the
shoreline and may extend 1 to 10 km offshore. Erosion hotspots are monitored annually to identify risks to natural
assets and infrastructure. Profiles are also used to moitor a range of coastal ecosystems and landforms including
saltmarsh and mangroves, seagrass, sand dunes and cliff profiles and provide a rare, lonterm dataset which

informs evidence-based decision making and coastal adaptation planning. A beach profile615006 established in
1977 has been monitored at Chapman Road (to the far west of the cell) to monitor beactune dynamics over time.

The program utilises a range of terrestrial and hydrographic survey techniques involving high precision GPS
equipment and at some locations, topographic and photogrammetry drone surveyis undertaken, which uses
overlapping photos to create 2D and 3D digital surface model to map detailed changes to the coastal landforms
over time.

The Coast Protection Board in partnership with Alexandrina Council and the South Care Dune Group, installed a
beach pole community monitoring site at profile 615006 in 2002, where the dune group undertook additional
measurements up until 2022 to capture additional information to provide more detailed records of how beach levels
respond to seasonal changes and storm events and development along the coast to compliment the CPB beach
profile annual monitoring program.
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Nearshore Habitats: Cell F5
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Figure 5.1. Nearshore habitats of Cell F5
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Threats
Whole cell

Increased visitation and permanent population growth exacerbate pressure upon natural environments (e.g.
increased formal and informal access, dogs on beaches, drone use, cockle harvestingtrampling from whale
watching, Surf Life Saving events with vehicles on beachlitter etc.). Informal foot traffic significantly impacts cultural
and environmental values. Local residences have created formal and informal access paths to the beach, dissecting
the dunes, exacerbating weed spread, dune instability and erosion.

Significant funding and resourcing for restoration onground works in this cell has been led by from Second Nature
Conservancy (formerly GWLAP) for nearly 20 years, with several funded programs occurring on the site including an
SEB (Significant Environmetal Benefit) project. Support and resources have also been invested by Goolwa
Coastcare Group, Alexandrina Council and Landscapes Boards towards revegetation, weed control, access
restriction on this site to protect the high conservation values, manage theats, reduce erosion and enhance
biodiversity. It is important that weed control efforts are maintained, and new incursions are monitored and
controlled, including along the Encounter Bikeway path.

The Goolwa Dunes and TokuremoarReserve Environmental Action Plan includes weed mapping, directing control
efforts for high priority weeds. Conservation analysis for this cell is remarkable, considering its location and the
threats imposed by rapidly rising population in adjacent areas(Caton et al 2007). This is made up of high scores for
the proportion of exotic species and distribution of rated weeds.

Moderate threats include development zoning, dune instability, cliff instability, land ownership, land use and
viewscape values. The threat of land ownership and land use identifies some land parcels as potential threats to
coastal areas due to factors like proximity to the coast or vulnerability to hazards. This highlights land parcels for
potential intervention, such as zoning changes, restrictions or land purchase, to mitigate risks like erosion, inundation
(storm surges, or sealevel rise), or the potential impact of current or future land use on coastal ecosystems, such as
development or agriculture.

The following declared or red alert weeds were found in this cell; Gazania(Gazania linearis),Coastal Wattle (Acacia
cyclops), African Boxthorn (Lycium ferocissimum)Coast Teatree (Gaudium laevigatum),Golden Wreath Wattle
(Acacia saligna), Sea Spurge(Euphorbia paralias),False Caper (Euphorbia terracina), Soursob (Oxalis pes-caprae),
White Arctotis (Arctotis stoechadifolia), Hottentot Fig (Carpobrotus edulis),New Zealand Mirror-bush (Coprosma
repens), Century Plant Agave americana), Coastal Galenia QAizoon pubescens),Broad-leaf Aloe (Aloe maculata),
Marram Grass Ammophila arenaria), Cape Weed (Arctotheca calendula), Trailing African Daisy Dimorphotheca
fruticosa), Cape Marigold (Dimorphotheca pluvialis),Rodondo Creeper Orosanthemum candens),Sealavender
(Limonium companyonis), Tree Mallow (Malva arborea), Common Iceplant (Mesembryanthemum crystallinum),Cape
Ivy (Senecio angulatus),Buffalo Grass Stenotaphrum secundatum),Sea Wheatgrass (Thinopyrum junceiforme).
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White Arctotis (Arctotis stoechadifolia) spreads rapidly through dunes either through seed, fragments or deliberate plantings
(B Simon)

Garden encroachments and deliberate planting of invasive garden plants are occurring by local residents. Garden
escapes, such as Gazania and Coastal Tedree, from local residences threaten coastal biodiversity by degrading
condition and habitat values. A concerted effort from multiple organisations and land manager has occurred in high
conservation area at Tokuremoar Reserve however persistent threats remain in this cell. Ongoing monitoring, control
and community education is required. Additional high priority weeds for control in this cell include Western Coastal
Wattle and African Boxthorn.

Gazanias (Gazania spp.) dominate the dunes in sections of this cell. Targeted removal and restoration of these dunes will take a
concerted effort across land managers and community (C Jackson)
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BEFORE: Middleton dunes prior to targeted GazaniaGazania linearis) control with limited revegetation (Sept 2016) (C Jackson)

AFTER: Multiple years of targeted weed control andrevegetation with local coastal native species has significantly improved
species diversity and habitat while reducing weed threat (May 2024) (C Jackson)
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Several butterfly and skipper species that have localised populations are limited in capacity for dispersal and/or
colonisation of new sites. The lack of suitable habitats, weed invasion and interconnectivity between habitats
prohibits movements and, therefore, creates localised isolation of populations. Urbanisation of coastal areas reduces
the efficiency of species movements that could otherwise occur. Several species are now restricted to pockets of
isolated habitats, resulting in some being vulnerable b population collapse (Stolarski 2024).

Off-leash dogs are permitted at times on this beach, which may deter Hooded Plover and other beach nesting birds
(including Red-capped Plovers and Oystercatchers) through frequent use and disturbance. Foxes, sea level rise,
storm surge, dogs offleash, Pyp(Ehrharta villosa) and Sea Wheatgrasses (Thinopyrum junceiforme) are impacting
beach nesting birds in this cell.
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Conservation detection dog and handler searching for fox dens in the dunes and bottom of the cliff line in this cell. Dens are
marked by GPS location and later fumigated and collapsed (C Taylor)

Sea Wheatgrass is well established in the Middleton to Goolwa and peninsula foredunes and has altered dune
geomorphology, creating a wall of taller dunes that impacts beach nesting birds and potential Hooded Plover
habitat. Dunes with introduced grasses cevelop steeper and higher dune heights than those dominated with local
native spinifex plants, due to their growth habits. Hooded Plovers need a relatively open beach/foredune area to be
able to breed, roost and feed. Dunes with high and densely planted aeas are not favourable to hooded plovers and
put them at greater risk from predators, such as silver gulls, ravens, foxes and other species.

Potential pest animal threats to coastal fauna and flora from rabbits@ryctolagus cuniculus), foxes {ulpes vulpes),

and cats (Felis catus). Coordinated collaboration between landowners and managers is required to manage pest
animals (refer to Regional Pest Management Strategies).

Southern Fleurieu Coastal Action Plan 2026 15



Rabbits Oryctolagus cuniculus) are a challenging feral animal species across coastal areas, creating burrows withindunes or
harbouring under vegetation in local resident houses and gardens

A sighting of the declared pest Common Myna Acridotheres tristis) in Encounter Bay (on the coastal slopes adjacent
to cell F12) was reported in 2024, and this is the only known location of the bird in South Australia. This aggressive
invasive species, also known as the Indian Myna, is established throughout eastern Ausalia and poses a threat by
evicting native birds from their nests, destroying eggs, and killing chicks. They also damage crops and orchards and
are a nuisance for residents. A pest alert renains in place for any sightings to be reported via MynaScan to aid
eradication efforts.

Diseases, such as Avian cholera, are a threat to waterbirds in the cell (sea bird, shorebirds, waterfowl, penguins).
Zoonotic threats to marine wildlife from humans (and vice versa). Refer to national wildlife health and biosecurity
plans (Wildlife Heath Australia 2018 and 2022).

Recreational cockle harvesting can impact feeding and habitats through reduced food sources for beach nesting
birds and migratory shore birds. Commercial and recreational cockle harvesting for human consumption has
increased since the 1990’s (Durante 2022) and could impact feeding and habitats through reduced food sources for
beach nesting birds and migratory shore birds. Maintain and improve rereational fishing and beach access
information for the general public and targeted community groups.

The bulk of this cell is outside the Conservation Zone of the Planning and Design Coden rural land. most of the
coastal land, however, does fall within the coastal areas overlay, and hence is still subject to the coastal zone
provisions or the protections given swamp and sand dune areas in many other coastal areas. Revision of the
Conservation zone to include the entire cell should be undertaken to resolve the disparity of conservation vs rural
zone.

Tokuremoar, and the adjacent high biodiversity site at Newell Ave Reserve, are subject to land based flooding.
However, flooding regimes are dependent on land and water management within the catchment, which is based on
agricultural needs and wetland management. Loally, there is potential for groundwater contamination from the
adjacent dump, now waste transfer station (WTS), which is immediately upslope on a pervious limestone slope
(Caton et al 2007). The WTS also remains a fire hazard to Tokuremoar Reserve. Therg currently no monitoring of
flooding, groundwater levels and groundwater quality, although the values of this rare area depend upon its
hydrology. Bryars (2013) notedollowing heavy rains in the winter of 2012 the Tokuremoar Reserve flooded and, in
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an attempt to prevent damage to nearby houses (within this cell), the water was pumped over the dunes onto the
beach. This action causedlocalised sand scour and erosion on the beach, such activities should be discouraged,
and appropriate stormwater management planning undertaken.

Changes to the hydrology of this area which support regionally rare vegetation communities and fauna by increased
stormwater (quality and quantity) will directly impact these species (Caton et al 2007).

Most of the beach in this cell is fringed by coastal dunes, apart from a section of cliff around 6m high between
Boettcher Road and Miami Boulevard. The aeolianite cliffs along this section have been eroding and collapsing in
recent years and it is estimatd that the clifftop in this area has moved about 15m landwards since 1949. The long
stretch of beach in the cell is very exposed to coastal erosion, particularly around stormwater outlets. Exposure to
flooding is low for the entire Middleton coast, apart from a small section to the east of Miami Boulevard, where
further research is required (Western et al 2019).

Aeolianite cliffs between Boettcher Road and Miami Boulevard (CoastProtection Board, March 2024)

Stormwater is discharged through multiple outlets directly onto the beach in this cell, having a measurable impact on
the beach and adjacent subtidal soft bottom sand habitat. The modelling by Western et al (2019)demonstrates that
stormwater lowers the level of the beach. With increasing sea levels, the outlet will come under increased attack.

Outflow from the River Murray during flood events is significant, with associated turbid waters extending westward
from the Murray Mouth across Encounter Bay to The Bluff and possibly further. The impacts of these episodic flows
on nearshore habitats are itnknown.

No measurable threats to habitats were identified by Bryars (2013) to the nearshore habitats.
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Opportunities

Whole cell

Manage visitor numbers and impacts to ensure coastal areas can support growing demand, while maintaining and
improving the quality of experiences without diminishing the values of the cell. Investigate improved infrastructure
and fencing to ensure environmentally sensitive path formalisation and lowimpact walking trails, and further
opportunities to reduce impacts on the coastal environment. Education, restrictions and compliance regarding off
leash dogs. Work with First Nation communities, tourism operatas and agencies to support visitor education about
coastal ecological and cultural values and appropriate behaviors.

Community education opportunities regarding:

1 Migratory and residential shorebirds and sea birds (dogs on leads, nesting sites, citizen science projects,
managing visitor disturbance) and interpretive signage at high use areas.

1 Fragile nature of coastal areas that are sensitive to foot traffic, soil compaction and erosion.

Education and targeted communications regarding marine parks and nearshore habitats.

1 Increased cultural awareness training and knowledge of culturally appropriate processes to respect known
cultural heritage sites for land managers and coastal community groups

1 Citizen science monitoring to contribute to intertidal reef monitoring, Seagrass restoration, dolphin watch,

beach pole monitoring, Fleurieu seabird monitoring program and beach nesting birds.

Coastal gardens and resident/business owner education

Value of place and coastal values, responsible beach use and reducing human impact on dunes.

1 There is opportunity for signage renewal across coastal areas to educate the community about coastal
conservation, cultural significance and appropriate behaviours.

=
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Review and close unauthorised access paths from local residences and car parks. Rehabilitate and conserve areas
affected by informal foot traffic, for example through fencing, revegetation with local native species, in conjunction
with First Nations, community education, monitoring and compliance.

Support implementation of the Goolwa dunes and Tokuremoar Environmental Action Plan, in collaboration with local
community and land managers.Opportunity to review the Goolwa dunes & TokuremoarReserve Environmental
Action Plan (Simon and Bain 2015) including a detailed fauna survey and undertake egoing habitat condition
monitoring to support implementation of the plan. On-going control and investment are critical to addressing high
priority weeds and maintaining conservation values for the cell. Coordination with coastal community groups and
land managers is required to leverage further investment.

There is an opportunity for coastal dunes in this cell to act as a “buffer” for the adjacent high value Tokuremoar
dunes through weed control and habitat connectivity. In addition, there are opportunities to continue buffering and
connectivity through restoration of Council reserves in the eastern part ofthis cell.

Biodiversity connectivity opportunities exist with multiple land owners, including private property adjoining Heritage

Agreement areas. There may be an opportunity for developing Memoranda of Understanding between land owners
for conservation management, o progressing a formal conservation status for high value coastal habitat in this cell.
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Blady Grass (Imperata cylindrica) grassland on anumande road reserve near Boettcher Road
is of local conservation significance (B Simon)

On-going collaborative management of private Heritage Agreements and public land areas has been occurring
between the private owners of this land, land managers (including Council, Second Nature Conservancy,
Landscapes Boards etc) and Goolwa Coastcare Grop for many years. Continued funding support, especially to
continue to resource and matching funding/in-kind arrangement in place involving the landowner and bushcare
contractor are needed to support this partnership approach.

Targeted interventions for threatened/rare plant species and communities, including weed control and
reintroductions and translocations of rare plants. Engagement and collaboration with private landowners of high
value remnant vegetation communities and opportunities for increased protection from weed incursion and potential
future development.

Increase suitable habitat for coastal butterfly populations through planting of host plants (includingOxalis perennans
and Poa spp.) to increase habitat suitability for local introductions.

Off-leash dog areas coincide with Hooded Plover nesting areas and there is a critical need to increase beach user
awareness regarding off-leash dogs and beach nesting and shore birds. Community education and compliance
strategies require implementation. There is also opportunity to educate the local community and beach users on the
importance of protecting the breeding sites, including that locations of breeding sites can changewithin and
between a nesting season.

Determine the Pipi wildcatch requirement for shorebirds and continue monitoring of commercial and recreational
fishing areas to ensure bag limits maintain adequate food supplies for wild populations.

This cell is important for coastal raptors and ongoingmonitoring, and management is critical to minimise visitor
disturbance and to support habitat condition for raptor populations. Investigate opportunities to support and
implement the recovery plan for Eastern Osprey and Whitebellied-bellied Sea-Eagles (2022). Monita, maintain and
improve the quality of vegetation for the provision of wildlife habitat for priority species.
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As part of the Coastal Dune and Clifftop Vegetation Surveys (1995-1997) (Opperman 1999), longerm monitoring
sites were established across South Australia and the Southern Fleurieu region to assess the structure and
composition of coastal dune and clifftop plant communities, and their relationships to regional am environmental
factors. Given that nearly 30 years have passed since these surveys were undertaken, there is strong potential for
shifts in geographical range and changes in species composition dwe to the long-term impacts of climate change.
The Survey of Remnant Vegetation of the Southern Fleurieu Peninsulainvolved biological surveys conducted
between 1987 and 1991 to establish baseline data on remnant vegetation and swamps in the region south of
Adelaide, South Australia.

During the development of this plan, and through the assessment of flora and fauna (both native and introduced)
species lists available via the Biological Database of South Australia (BDBSA), significant gaps were identified
between recorded species and known species distributions within cells. To address these data deficiencies and
improve the accuracy of long-term ecological records, both above foundational vegetation survey projects should be
repeated and incorporated into an ongoing monitoring program. Fauna assessments across cells to establish
population baselines, update existing records and species distribution, particularly of underrepresented groups
(reptiles and invertebrates) should be undertaken.

4 B

Shingleback (Tiliqua rugosa) are often seen in coastal environments but seldom recorded in databases (M Stokes)

There are opportunities for collaboration between partners, such as National Parks, Marine Parks, First Nations,
landscape boards, volunteer groups, community and naturebased tourism operators for monitoring of seabirds,
coastal raptors, marine mammals ad other wildlife

Supporting community volunteer, First Nations and private landowner efforts to undertake priority restoration and
conservation work in this cell. Strengthening partnerships with adjoining landowners, volunteer organisations,
researchers, and the wider comnunity to foster collaboration and long-term management benefits for biodiversity
protection and restoration.

Opportunity to work with nature-based tourism operators to strengthen education and stewardship of local coastal
environments and their associated plant and animal communities. Continue to includenformation on Hooded Plover
management in permitting for major community events.

There is opportunity for forward planning with stormwater management and infrastructure to allow for environmental
flows and vegetation connectivity while supporting flood protection. Investigate improved stormwater and flood
mitigation strategies while maintaining integrity of the dune system (WSUD)Support initiatives to collect and reuse
stormwater (e.g. Alexandrina Council’s Stormwater Detention and Retention Standards). Undertake development of
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stormwater management plan forMiddleton and surrounding coastal areas to manage potential eutrophication and
sediment impacts entering watercourses and the marine environment. Consider a wetland system at the rear of the
dunes (cell F3), providing connectivity with areas east of Beach Road (natal flows).

Western et al (2019) recommended that the stormwater at Chapman Road end of cell be detained or retained within
the existing swale (council reserve between housing and rear of dune). A wetland could be created (retained), or a
detention system where water is detained within the swale and then let out to the shore at a slower rate to minimise
eutrophication and sediment impacts entering watercourses and the marine environment.

Collaborate with the SA Climate Ready Coasts program to enhance, resource, and implement coastal management
initiatives and accelerate coastal hazard adaptation planning across South Australia. This program supports the
development and delivery of Coastal Hazard Adaptation Plans (CHAPSs), led by the Local Government Association
(LGA) of South Australia in partnership with the SA Coast Protection Board, the Department for Environment and
Water, the Adelaide Coastal Councils Network, and the SA Coastal CoundglAlliance.

Nearshore Habitats

Biological surveys of the soft bottom/ bare sand habitat are required to better understand habitat values and compile
meaningful species lists for the cell. For example, Rowling et al. (2010) documented 21 epifauna species from a series
of benthic beam trawls on soft bottom/ sandy habitat offshore from the surf beach adjacent to the south lagoon of

The Coorong.

Climate change threats on coastal biodiversity (see BMT 2025)
Potential Climate Change Threats

Cell F5 includes cliffs, beach and dunes. The dunes support native vegetation of importance for flora and fauna, the
beach is an important nesting area for birds and the intertidal areas support infauna orwhich birds feed.

Biodiversity Assets potentially vulnerable to climate change in this cell include:
1 Coastal dunes and vegetation

Intertidal ecosystems

Native vegetation

Nesting area for birds

Coastal cliffs
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These ecosystems may be particularly vulnerable to the direct impacts of climate change, including sea level rise,
coastal erosion, increased drought, higher temperatures and more intense storms.

Over time, increasing aridity will slow natural recovery from damage to dune vegetation. Rising sea levels will see
increased storm damage to foredunes; Bruun Rule calculations of beach recession could be compromised by active
littoral drift values here, However, recession of the order 10— 20 m over 50 years could be likely, given current IPCC
forecasts. Changes in wave climate which increase the long period swell component would increase the likelihood of
foredune damage. Where dunes are eroded in front o aeolianite cliffs, these will be undermined at varied rates,
depending on their local composition (Caton et al 2007).

The %in-100 ARI storm event would significantly impact the beach and dune, especially in the southern areas. High
tides 1m greater than today would also routinely impact the dunes and the areas behind the dunes. Routine tidal
action 1m higher than presentwill cause the dune escarpment to recede. The extent of the recession is unknown,
but modelling in other areas indicates that the esplanade road would come underimpact within the years 2050}
2100 (Western et al., 2019).

In the context of a high energy sand dominated beach, it is unlikely that protecting the base of the cliffs will be viable
in the second half of this century. Therefore, a managed retreat strategy should be employed. This does not mean

er monitor and adapt to the recession when it begins to occur. While a cliff collapse is unlikely, if
the dunes eroded away in a storm event, and this was followed by another storm event, direct impact could occur to
the base of the cliffs. Over the longerterm, it is also expected that routine action will impact the base of the cliffs
(Western et al., 2019).

Erosion modelling suggests that in the second half of this century these sand dunes may have eroded away, and
erosion will be impacting urban settlement in this region. Note: Thearea behind the dunes is not flooded by sea
water in this scenario. However, if the dune system broke down in SF4, then flooding is possible (Western et al.,
2019).
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