Southern Fleurieu Coastal Action Plan

Fisherman Bay Headland (Camp Kondili)
to Knights Beach (Port Elliot) (Kaindjeinuwald)

including Pullen Island (Witung)

Overview

Despite covering a small geographic area,
this cell supports a large variety of coastal
habitats, including coastal dunes, cliffs,
headlands, pocket beaches, an offshore
island and rocky shores. Remnant patches of
flora remain in some habitats, with conceted
efforts from land managers and community
groups being undertaken to reconnect and
restore many of these areas through
targeted weed control and revegetation. A
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Cell detall

This cell extends from Fisherman Beach headland approximately 1.5km to Knights Beach. It also includes Crockery
Bay, Commodore Point, Horseshoe Bayl adies Beach, Freeman’s Knob, Rocky Bay, Green Bay and Pullen Island.
This cell is in the Alexandrina Council local government area.

Tenure, Land Use and Values

Crown Land coastal reserves (managed by Council) at the two large headlands are visually dominating. Substantial
areas of privately owned residential land, with a large Councitmanaged caravan park. The popular tourist area with
beachfront Café/Restaurant,playground, jetty, Surf Life Saving Club, Bowling Club, walking trails, car parking and
viewing points on headlands. Includes three pocket beaches (Crockery Bay, Ladies Beach and Green Bay).

Pullen Island, offshore of Horseshoe Bay, was declared a closed area to protect birds il1948 andwas proclaimed a
Fauna Conservation Reserve in 1967 (Telfer and Milne 2016). In 1972 the island became a Conservation Park under
the National Parks and Wildlife Act. In 2012 the island and the waters surrounding this cell were included in

Encounter Marine Park as part of the Encounter Bay Sanctuary Zone (see Fig 8.1) and are managed by National Parks
(DEW).

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

The SteamRanger railway corridor occupies a linear area of the northern boundary of this cell and is Crown Land
(Minister Environment and Conservation).

High scenic amenity values are associated with headlands, providing elevated high quality coastal views to
Horseshoe Bay, Freeman’s Knob and Pullen Island. European heritage values rate highly in this cell, through
shipwrecks and a variety of buildings and remains linked to former uses of the area, which have maritime
connections. A heavily used safe swimming beach and grassed reserve at Horseshoe Bay. Fishg, recreational
surfing, diving, snorkelling, walking. The area is Alexandrina Council's most populatourist beach/area. Horseshoe
Bay also contains a historic breakwater, which was constructed between 1853 and 1855 to provide a safe harbour
and jetty for docking ships, although the port was abandoned in 1866. By the turn of the century, Port Elliot had
become a ‘resort’ town and remains the most popular holiday destination in Alexandrina to this day.

The beaches are important habitatand fishing areas for species such asSchool Whiting (Sillago bassensis)
Mulloway (Argyrosomus japonicus)and Yelloweye Mullet (Aldrichetta forsteri) (Bryars 2013).

Several coastal community groups working on the coastal slopes of Horseshoe Bay, Freeman’s Knob and Green Bay
have undertaken a range of conservation and restoration activities across this cell, including extensive weed control
and revegetation, significantly increasing habitats and species diversity values. Friends 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 gecies within the cell.

Landforms

Horseshoe Bay is a small, semicircular, southeast facing bay, wedged in between the prominent 30m high granite
headland of Commodore Point and Freeman’s Knob (pictured below). The bay is protected by Pullen Island, granite
reefs and a stone groyne at its western end. Once a major port with a working jetty, the bay is now a prime
recreation beach. Semicircular sand beach of Horseshoe Bay, facing SE, protected by large composite granite
headlands of Commodore Point and Freeman’s Knob.

Western et al (2019) describes aitcrops of Encounter Bay Granite dominaing the cell, forming headlands, islands,
and reefs. This resistant granite strongly influences wave orientation, shaping sandy embayments such as
Horseshoe Bay and Crockery Bay. Green Bay has been progressively eroded where waves and weathering
exploited natural weaknesses in the granite.

The Encounter Bay region- Port Elliot geological monument (reference 1330) occupies nearly the entire cell and
displays Semaphore Sand Member and Encounter Bay Granite. The cell also has two State Heritage places listed as
the Port Elliot Breakwater & Quary (reference 14092), which are significant as relics of the extensive public works
undertaken by the South Australian Government to establish Port Elliot as the seaport for the River Murray trade.
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Knights Beach, Green Bay, Freemans Knob, Horseshoe Bay, Commodore Point and The Sisters rocks
(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 Ramindijeri 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.

This cell contains a range of culturally significant landscape features, including important sites and traditional
camping grounds such as Camp Kondili, located between Fisherman and Crockery Bays. Toahaking areas and
midden deposits found throughout the area reflect ongoing cultural connection and long-term occupation. Several
rock formations are associated with Dreaming stories, including Pungari Rock (Seal Ancestor), Keli Ruwi (Dingo
Ancestor), and Witung (Pullen Island). One of the last remaining sprg sites, located inland from the cell boundary,
aligns with a traditional trade route used by Clans. This route illustrates the enduring relationships between
neighbouring clan groups and the exchange of locally sourced materials such as stone tools, food and other cultural
items. A significant ceremonial site is also located within the area, positioned above the beach at the eastern end of
Horseshoe Bay.

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
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this story, serving as both 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 shares how Ngurunderi came upon Pungari, the ancestral seal, resting on the
rocks. When Ngurunderi cast his spear, Pungari transformed into stone with his presence still felt today at the site of
the blowhole. This areais also known as a place where Ngurunderi paused to rest, shaping freshwater springs along
the shoreline. Upon hearing signs of his wives nearby, he rose to follow their tracks, leaving behind his woven
fishnet in the sea, which formed Witung (Pullen Islad).

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 3220). They may not be used or adapted by any other parties without consent.

Terrestrial biodiversity
Whole cell

The cell contains a variety of coastal habitats, including coastal dunes, cliffs, headlands, pocket beaches, offshore
island and rocky shores. This variety of habitats support wide diversity of species, each occupying their own niche
environments. Many areas are pressured by invasive weeds and garden escapes (particularly the coastal cliffs,
including Freemans Knob).

There are conservation values for remnant vegetation communities (and individual species) across this cell, including
threatened communities and flora, rarity within South Australia, and endemic plant communities (more than 50% of
such communities found inthe Southern Fleurieu region).

Species of conservation significance recorded in this cell include Hopbush Wattle (Acacia dodonaeifolia), Weeping
Myall (Acacia pendula), Leafy Twigrush (Cladium procerum), Fringed Pseudanthus Pseudanthus micranthus), Wiry
Dock (Rumex dumosug and Butterfly Spyridium Spyridium coactilifolium).

Freshwater inputs to Crockery Bay are provided through Crockery Creek and support limited riparian and freshwater
dependent flora species.

The headlands support coastal cliff and heathland vegetation species, including locally valuable species such as
Cushion Fanflower Scaevola crassifolia), Sticky Goodenia (Goodenia varia), Thyme Riceflower Pimelea serpyllifolia
ssp. serpyllifolia), Coast Logania (Logania crassifolia),Muntries (Kunzea pomifera),Coast TussockGrass (Poa
poiformis var. poiformis) and Southern Seaheath (Frankenia pauciflora var. gunnii), with several remnant patches
including Knights, Green Bay and Commodore Reserve.
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Coastal heathland is very low growing on Knights Cliffsincluding Cushion Fanflower Scaevola crassifolia) an
Sticky Goodenia (Goodenia varia) (C Jackson)

Commodore Headland and Pullen Island inbackground (R Lewis)
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Green Bayand Freeman’s Knob have had a significant amount of restoration work from volunteers. Thevolunteers
have undertaken extensive weed control work and many revegetation programs to protect and improve Common
Boobialla (Myoporum insulare) remnants. Green Bay to Commodore Reserve is highly degraded and limited remnant
vegetation persist. However, recent volunteer efforts to undertake weed control and revegetate Green Bay and
Freeman's Knob has seen significant improvement in species diversity. A small populadin of Coast Blown-grass
(Lachnagrostis billardierei ssp. billardierei) which is regionally rare is located at Freeman’s Knob. Efforts to increase
the size of this patch and inclusion in other coastal revegetation projects should be encouraged.

Green Bay pocket beach with tall coastal slopes that have had extensive revegetation and walking trail (C Jackson)
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Horseshoe Bay, Ladies Beach, Freemans Knob, Rocky Bay and Green Bay (Coast Protection Board, March 2024)

Commodore Reserve has a remnant Coast SaltbushAtriplex cinerea) community. Efforts to protect these plants
have been made in the past by moving fence lines to accommodate the plants, rather than pruning.

Pullen Island vegetation is restricted to a small patch on the north eastern portion, and consists of several weed
species including New Zealand Mirror-bush (Coprosma repens),African Boxthorn (Lycium ferocissimum) Tree
Mallow (Malva arborea) Shrubland with small amounts of the native shrub Common BoobiallaNlyoporum insulare)
(Telfer and Milne, 2016).

Butterfly species of conservation concern known to exist within the cell include Mottled Grass Skipper Anisynta
cynone cynone), along with 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 within the region 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 state Endangered Fairy Tern(Sternula nereis) the state vulnerable Blackchinned Honeyeater (Melithreptus
gularis), and the state rare Pacific Reef HeronKgretta sacra sacra) Common Sandpiper (Actitus hypoleucos), Kelp
Gull (Larus dominicanus)Sooty Oystercatcher Haematopus fuliginosus fuliginosus), White-bellied Sea Eagle
(Haliaeetus leucogaster)) and Australasian Ganne{Morus serrator) have been recorded or observed in this cell.
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Black-faced Cormorant (Phalacrocorax fuscescens) (M David)

Shorebirds and coastal seabirds are sighted in this cellincluding the White-bellied Sea Eagle Haliaeetus
leucogaster), Eastern Osprey Pandion haliaetus cristatus), Little Black Cormorant Phalacrocorax sulcirostris), Black
faced Cormorant Phalacrocorax fuscescens), Pacific Gull Larus pacificus georgii), Silver Gull Chroicocephalus
novaehollandiae) and Kelp Gull(Larus dominicanus). Pullen Island provides suitable roosting and nesting habitats for
multiple species, including Sooty Oystercatchers Haematopus fuliginosus fuliginosus), Blackfaced Cormorant
(Phalacrocorax fuscescens), Greater Crested Tern (Thalasseus bergii cristatus), Little Penguin Eudyptula minor),
Silver Gull(Chroicocephalus novaehollandiae) and Feral Pigeon (Columba livia) (Telfer and Milne 2016)Irregular
sightings of a range of pelagic birds are also reported in thisand adjacent cells, including albatrosses, petrels,
albatrosses, petrels, shearwaters and gannets.

Multiple Cormorant species and other shorebird and seabird species are found on Pullen Island (M Turner)
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Seagrass wrack (also known as Beach cast wrack) found regularly on these beaches has an important ecological
function recycling nutrients back to coastal waters as well as protection and stabilisation of theshoreline and coastal
dunes by acting as a trap that binds drifting sands and reduces sand erosion during winter (PIRSA 2014). Beach
wrack also provides 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 cast wrack collection within Encounter Marine Park is prohibited in all zones
except general managed use zones. Thaefore, no removal of beach wrack is permitted in this cell or the Encounter
Bay area.

Vegetation Communities

Knights cliff/ Headlands
Coastal Cliff Low Shrublands Hummock Grasslands & Very Low Open Woodlands

Cushion Fanflower Gcaevola crassifolia) ++ Sticky Goodenia (Goodenia varia) +/- Thyme Riceflower Pimelea
serpyllifolia ssp. serpyllifolia) +/- Coast Logania (Logania crassifolia) low shrubland over Coast Tussockgrass fPoa
poiformis var. poiformis)+/- Southern Seaheath (Frankenia pauciflora var. gunnii)

Coastal dunes
Coast Daisy-bush (Olearia axillaris) + Coast Beard-heath (Leucopogon parviflorus) Shrubland

Coastal slopes behind dunes

Drooping Sheoak (Allocasuarina verticillata) Low Woodland over an open grassy and herbaceous understorey of
Hard Matrush (Lomandra multiflora ssp. dura) +Scented Mat-rush (Lomandra effusa) +Wallaby Grass(Rytidosperma
spp.) +Spear Grass(Austrostipa spp.).

Pullen Island
*African Boxthorn Lycium ferocissimum) +Common Boobialla (Myoporum insulare)tall shrubland over *Tree Mallow
(Malva arborea) + *Blowfly Bush Rhamnus alaternus)

Nearshore Habitats

This cell forms part of the Encounter Marine Park. Most of the marine areas of cell F6 are within a Sanctuary Zone
(SZ6) (Fisherman Bay to Commodore Point), whilgarts of the cell are within a Habitat Protection Zone (HPZ7)
(Horseshoe Bay to Knights Beach) These areas include part of the nursery grounds for the endangered Southern
Right Whaleand is part of the designated Encounter Bay Whale Nursery Protection Areafrom the Murray Mouth to
The Bluff Victor Harbor. A Special Purpose Area (SPALO) allowsfor Rod and Line fishing only from the shore within
the Sanctuary Zone (SZ6).

Inshore limestone reef, grading to low profile reef offshore (Caton et al 2007).

Bryars (2013) describes this cell aglominated by patchy/continuous low profile reef and bare sand (including the
beach within Horseshoe Bay), with some continuous sparse seagrass in Horseshoe Bay (Figure 8.1).

The seagrass in Horseshoe Bay was reported by Haig et al. (2006) to beHeterozostera nigricaulis and H.
polychlamys, but it apparently represents the only known occurrence of H. tasmanica in South Australia (Bailey et al.
2012). Subtidal reefs in the Encounter Bay region are typically composed of granite or limestone with a cover of
macroalgae and sessile invertebrates (e.g. Turner et al. 2007, DEH 2008, Baker et al. 2009Brook and Bryars 2014,
Brook et al. 2020, Brock et al. 2023). Artificial reefs occurwithin the cell in the form of a jetty and breakwater at Port
Elliot. The inshore bare sand within Horseshoe Bay is characterised by a steep reflective beach system with medium
to coarse sand (Short 2001).

No recognised estuaries occur in this cell.

Bryars (2013) notes the cell is regionally significant due to the reef, seagrass and beach (bare sand) habitats, and that
the unique seagrass meadow within Horseshoe Bay is particularly significant.
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Rough bullseye (Pempheris klunzingeri)(SBryars)

Surveys of the subtidal reefs at Pullen Island and other locations within the cell have found a high diversity of fishes,
invertebrates and macroalgae (Haig et al. 2006, Turner et al. 2007, Brook and Bryars 2014). The cell lies inside the
Encounter Bay regon, which is a known ‘hot-spot’ for macroalgal species diversity (see Baker and Gurgel 2010).

The reef ecosystem baseline study (Brook et al. 2020) and current study by Broclket al. (2023) assessing the trends
in the condition of rocky reef ecosystems of the greater Adelaide and Fleurieu Peninsula region, found that the
overall status of rocky reefs was stable or improving, based on several key indicators of condition (e.g. fish and
macroinvertebrate species richness, community structure, large fish biomass, macroalgae percentage cover, and
reef thermal index). The Encounter subregion (cells F#12)indicate that macroinvertebrate and fish species richness,
large fish biomass and the percentage cover of canopyforming algae has remained stable or is increasing at these
sites (Brocket al. 2023). Marine species in the Encounter subregion include 52 bony fish, three shark and ray, 41
species of marine invertebrate, and seven species of crustacean (Brock et al. 2023).
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Zebrafish (Girellazebra) (M Katz)

Pullen Island and Port Elliot reef are two of eightsites used in the previous reef baseline study (Brook et al 2020) but
repeat RLS sampling at the sites is required to be included in any future trend analysisCurrent reef biodiversity data
(2012-2020) for Pullen Island and Port Elliot reef sites list 31 species of fish, and 41 invertebrate species (Brock et al.
2023, Edgar and StuartSmith (2014), Edgar et al. (2020), Edgar and Barrett (2012)).

The SA Coast Protection Board (CPBBeach Profile Survey Programwas first established in 1977 along the Fleurieu
Peninsula to monitor and evaluate changes in beach and seabed level, with a network of over 600 profiles
maintained across the state. Profilesare usually established perpendicular to the shoreline and may extend 1 to 10km
offshore. Erosion hotspots are monitored annually to identify risks to natural assets and infrastructure. Profiles are
also used to monitor a range of coastal ecosystems and&ndforms, including saltmarsh and mangroves, seagrass,
sand dunes and cliff profiles, and provide a rare and longterm dataset that informs evidence-based decision making
and for coastal adaptation planning. The program utilises a range of terrestrial anchydrographic survey techniques
involving high precision GPS equipment and, at some locations, photogrammetry surveys using drones.

Horseshoe Bay has one historical beach profile monitoring site (615002), which has been monitored since 1975 by
the Coast Unit, DEW, with annual funding from the CPB. In 2014, profile 615016 was established by the Coast Unit,
DEW to support the Seagrass Cadition Monitoring Program, in conjunction with SARDI Aquatic Sciences, with
funding from the former AMLR NRM Board, now Green Adelaide and Landscapes Hills and Fleurieu.
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Threats
Whole cell

Development pressure is very high in this area, leading to urban infill and expansion, and placing pressure on all
coastal resources, including public land. While a coastal reserve has been retained, it is relatively narrow and, as a
result, development pressure threats are high. Increasing visitation, including mountain bike, walker and whale
watching pressure on Commodore Headland (Port Elliot is a key tourism destination). With increased visitor and
residential pressure, as well as ongoing erosion impacs, a master planhas been completed in 2024 by Alexandrina
Council for Port Ellia. The Masterplan did not include Horseshoe Bay as further investigation of the potential erosion
risk for build and natural assets is required.

Areas of erosion leading to cliff instability exist within the cell and often align with areas of weed incursion from
coastal weed species, introduced plants and garden escapes, as a result of soil disturbanceGarden encroachments
and deliberate planting of invasive garden plants are occurring by local residents. Garden escapes, such as Gazania
and succulents from local residences, threaten coastal biodiversity by degrading condition and habitat values.

Gazanias at Green Bay. Substantial weed control and revegetation efforts from the coastal community group and
land managers has transformed this area in the last decade (see image above) (B Doyle, 2008)
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The following red alert weeds are found within this cell: Bridal creeper @sparagus asparagoides), Gazania(Gazania
linearis), African Boxthorn (Lycium ferocissimum)Boneseed (Chrysanthemoides monilifera ssp. Monilifera),Coast
Tea-tree (Gaudium laevigatum), Golden Wreath Wattle (Acacia saligna), Sea Spurge (Euphorbia paralias),False
Caper (Euphorbia terracina), Madeira Vine (Anredera cordifolia), Asparagus Fern Asparagus aethiopicus),
Horehound (Marrubium vulgare), Myrtle-leaf Milkwort (Polygala myrtifolia), White Weeping Broom Retama raetam),
Blowfly Bush Rhamnus alaternus),Sweet Briar Rosa rubiginosa), Tamarisk (Tamarix ramosissima),Broad-leaf Aloe
(Aloe maculata), Marram Grass Ammophila arenaria), Cape Weed @Arctotheca calendula), White Arctotis (Arctotis
stoechadifolia), Onion Weed (Asphodelus fistulosus),Kikuyu (Cenchrus clandestinus),Green Poisonberry (Cestrum
parqui), Old Man's Beard Clematis flammula), Cotoneaster (Cotoneaster pannosus),Drain Flatsedge (Cyperus
eragrostis), Trailing African Daisy Dimorphotheca fruticose), Cape Marigold @imorphotheca pluvialis), Rodondo
Creeper (Drosanthemum candens), Freesia reesia leichtlinii), Pyramid Tree (agunaria patersonii), Sealavender
(Limonium companyonis),Sicilian Sealavender (Limonium hyblaeum), Tree Mallow Malva arborea), Bracelet Honey-
myrtle (Melaleuca armillaris ssp. armillaris),Angled Iceplant (Mesembryanthemum aitonis), Common Iceplant
(Mesembryanthemum crystallinum),Olive (Olea europaea ssp. europaea), Star Of Africa Ornithogalum arabicum),
Purple Broom Polygala virgata), Pigface Ruschia tumidula),Pincushion Sixalix atropurpurea), Sparaxis Sparaxis
bulbifera), Rattail Grass(Sporobolus africanus),Buffalo Grass Stenotaphrum secundatum), Soursob (Oxalis pes
caprae), Marguerite Daisy (Argyranthemum frutescens ssp.)New Zealand Mirror-bush (Coprosma repens),Black
Flag (Ferraria crispa subsp. crispa), Perennial Veldt Grass(Ehrharta calycina),Aleppo (Pinus halepensis) and other
Pines (Pinusspp.).

Invasive succulents, such asTree Aloe and Broadleaf Aloe (Aloe arborescens and A. maculata), Sicilian Sea-
lavender (Limonium hyblaeum) and Aleppo Pine (Pinus halepensis), are a key weed issue at Freemans Knob and
Commodore Point, due to previous deliberate planting and maintenance by community members. Populations of
Tree Mallow (Malva arborea), Sea Spurge and False CapefEuphorbia paralias and E. terracina), Coast Teatree
(Gaudium laevigatum) and introduced Acacia species Acacia cyclops and A. saligna) at Horseshoe Bay across
Commaodore Point and Crockery Bay require management and removal. These weedare a key threat to bushland,
impacting habitat values by outcompeting native vegetation and harbouring pest animals such as rabbits.

Large stands of Aleppo Pine (Pinus halepensis) are considered a weed species within coastal areas
however they also provide a valuable feed source for Yellow-tailed Black Cockatoo (Zanda funerea whiteae)
so any removal needs to consider alternate food sources for this species. (R Lewis)
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Erosion at Horseshoe Bay and Knights Beach impacts coastal geomorphology and biodiversity, with no retreat zones
available. Dune fencing at Horseshoe Bay has been replaced for short term protection, with revegetation of local
species to assist with bank sabilisation. There is a need to consider coastal biodiversity impacts when addressing
erosion management and adaptation measures. Informal access tracks degrade local habitats and can be
consolidated and managed through strategic plantings and other on-ground strategies.

Tracks and viewing platform on Commodore Headland (R Lewis)

Pullen Island threats include weed invasions, predation or habitat loss from pest species, and recreational activities
such as boating/ kayaking and swimmer visitation. Telfer and Milne (2016) note three weed species of concern,
including Tree Mallow (Malva arborea), New Zealand Mirrorbush (Coprosma repens) and African Boxthorn(Lycium
ferocissium), and large numbers of introduced Common Starling $turnus vulgaris) and Feral Pigeon Columba livia)
breed and or roost on Pullen Island. Introduced bird species are forming large colonies that may be competing with
native species and present a disease spread risk. Control of these species is difficult and may be achieved indirectly
by eradicating invasive woody plants.
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Feral pigeons (Columba livia) on Pullen Island roost and breed forming large colonies that move between the
islands and mainland areas. (C Axford)

Pullen Island with woody weeds that are slowly spreading and harbouring feral birds (C Axford)
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