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7. Mangroves

Figure 7.1: Mangroves at Port Clinton. (A) and (B): seedlings and young trees; (C) mature tree, showing pneumatophores.
All photos from Harbison (2008). (c) P. Harbison.

Asset

Mangroves

Description

Intertidal mangrove habitat comprising both sparse stands and dense “forests” of
a single tree species, Avicennia marina. Mangroves usually grow in muddy
substrate, but in more sandy or mixed rock and mud substrate in some parts of
the Region. Tidal creeks dissect the mangrove forest in some areas. Mangrove
trees are specially adapted to survive in tidal areas, and the mangrove forests are
regularly inundated with seawater. The abundant aerial roots of the mangroves
are a significant feature of the habitat. Many mangrove stands in NY NRM region
are backed with samphire-covered saltmarsh, and fronted by mud flats
(particularly in the west).

Examples of Main
Species

Bony Fishes
e post-larval and juvenile King George Whiting
juvenile Yellow-fin Whiting
juvenile Southern Sea Garfish
juvenile Yellow-eye Mullet
juvenile Australian Herring (Tommy Ruff) & juvenile Australian Salmon
e Congolli
e Silver Whiting
e Western Striped Grunter
e juvenile flathead species
[ ]
[ ]
[ ]

weedfishes and snakeblennies
goby species
hardyheads

Invertebrates
o foraminifera
e snails (e.g. coniwinks, littorinids, mud-creepers, topshells, whelks,
mussels, mud cockles)
e juvenile Western King Prawn
e juvenile Blue Swimmer Crab
e small grapsid crabs and pebble crabs
e barnacles
e amphipods, isopods, tanaids and other small crustaceans
e bloodworms and other polychaete worms

Marine Mammals
e Long-beaked Bottlenose Dolphin
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Coastal Birds
e Samphire Thornbill (Slender-billed Thornbill or Mangrove Thornbill)
Cormorant species (e.g. Black-faced, Pied)
Tern species (Little, Fairy, Caspian)
White-faced Heron
Great Egret
e Banded Stilt
e Oystercatchers (Sooty and Pied)
e Migratory shorebird species (e.g. species of plover, sandpiper, knot, and
many others)
e White-bellied Sea Eagle (rarely in mangroves)
e Eastern Osprey (rarely in mangroves)

Main Locations Northern and Eastern Spencer Gulf

e far northern Spencer Gulf, on the eastern side, including Winninowie
Conservation Park and Yatala Harbour Aquatic Reserve

e creeks around Port Pirie and Port Davis, in eastern Spencer Gulf.

e Port Broughton area

e Birds Islands and Warburto Point

Northern Gulf St Vincent

Sandy Point.
e Light River delta and surrounds

Description

Mangrove habitats in South Australia are made up of a single species of mangrove tree, Avicennia marina, the
Grey Mangrove, which can grow to between 2m and 5m high (Harbison 2008). The tallest trees are found in
areas which are flushed with fresh water or tidal creeks. Mangroves are specially adapted to survive in tidal
areas, and mangrove forests are regularly inundated with seawater. The root system is adapted to the daily
flushing, with shallow cable roots and anchor roots to hold the tree in the sediment, and “breathing roots”
(pneumatophores) on the top of the cable roots, to allow oxygen to reach the underground root system
(Harbison 2008). Mangrove trees have small yellow flowers in summer, and fruits which ripen in autumn. The
fruits are adapted to floating on tidal currents, to enable dispersal to other sheltered locations (Harbison
2008).

Ecological Significance of Mangroves

Like saltmarsh, mangroves are an important nearshore ecosystem, which link terrestrial and marine
environments, and they are rich in life. The mangroves in NY NRM region are often associated with a fronting
mudflat and backing saltmarsh, the latter of which is less regularly inundated by the tide. Saltmarsh areas act
as a buffer between land and mangroves, by helping to regulate salinity levels, reduce water flow, and reduce
the load of suspended sediment entering estuarine environments (Haines 1979; Connolly 1999). Ecologically,
mangroves are connected with the landward saltmarsh, and the seaward tidal channels, intertidal seagrass,
intertidal and mudflats and sandflats, and adjacent habitats below tide level. Mangrove forests in NY NRM
region play many important roles, as outlined below.

As “buffers” between the land and the sea, mangroves help to trap, bind and stabilise coastal sediments with
both their buried roots and their aerial roots (pneumatophores), and thus help to prevent coastal erosion
(Burton 1982; Butler et al. 1975; McLaren and Wiltshire 1984; Harbison and Wiltshire 1993; Harty 1994).

e Price area northwards to the head of the gulf (Clinton Conservation Park),
and around the north-eastern side of Gulf St Vincent, particularly north of
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More specifically, the mangrove sediments supply abundant nutrients to filamentous blue-green algae, which
trap the sediments and form algal mats. Carbon is fixed by the algal mats, and it has been estimated that the
productivity of these algal mats may exceed that of the mangrove plants themselves (Ward et al. 1983).
Organic carbon produced by the algal mats becomes the primary energy source for sulphate-reducing bacteria,
which produce the hydrogen sulphide that accumulates beneath the algal mats (Warren 1981). By binding the
silt and clay particles together, the algal mats help to stabilise sediments, which reduces turbidity and erosion,
and contributes to a continuous advancement of the shoreline (progradation), with the mangrove community
growing seaward (DEH 2000). The algal mats also provide a more physically stable environment for burrowing
organisms. Thus, mangroves are efficient sediment and detritus traps, and coastal mud and sand flats can
build up over time in the vicinity of mangrove stands, creating important feedings areas for birds, crustaceans
and small fishes.

Mangroves protect the coast from wave surge and storm damage, because wave energy is dissipated in the
mangrove forest. From the land side, mangroves soak up and filter freshwater run-off, including water
polluted with sediments and chemicals, and thus help to maintain the physical and chemical quality of
nearshore marine waters. Nutrients entering mangrove systems are trapped, and utilised in mangrove plant
growth, and are then recycled and redistributed through the system when the mangrove leaf litter breaks
down.

The food chain of intertidal mudflats, mangroves and associated tidal creeks is well-documented, with drifting
and decomposing plant material, and microbes as the basis. Some of the smallest life forms in the mangrove
ecosystem are bacteria (many species); blue-green algae such as Oscillatoria; tiny shelled organisms such as
foraminifera; and diatoms (microscopic algae), which are eaten by snails and other mangrove invertebrates. It
has been reported that in a single teaspoon of mangrove mud, between 10,000,000 to 1,000,000,000 bacteria
live (Waterwatch Central Adelaide, undated). There is a rich community of diatoms in the mudflat and
mangrove areas of NY NRM region, both in the mud, and on other organisms (Butler et al. 1975; Womersley
and Thomas 1976). One study (cited by West 1985 and Harty 1994) reported that one square kilometre of
mangrove forest contributes around 600 tonnes per annum of leaf litter to the “detrital food chain”. This food
chain is based on organic matter such as the leaves, bark, fruits and flowers produced by mangrove plants;
these products fall off the trees, and decompose in the mangrove mud, through the action of bacteria,
microscopic algae, and animals which break up the leaves, such as crabs. In this way, the nutrients in the
mangrove leaves are recycled and redistributed through the system. During decomposition, soluble nutrients
are leached out of the decaying leaf litter by tides and rain, and the remaining material is colonised by
microscopic fungi and bacteria (Harty 1994). What results from this organic matter break-down is detritus,
eaten by prawn and crabs. Any undigested material which is excreted by these animals is recolonised by
bacteria and fungi, and the cycle continues until all tissues of the leaves are broken down. The prawns and
crabs which eat the detritus are in turn eaten by fishes and mangrove birds (West 1985; Harty 1994).

Plants material in mangrove habitats in the NY NRM region includes not only the mangrove trees themselves,
but also small green, red and brown seaweeds which live on hard surfaces such as mangrove pnematophores
(Beanland and Woelkerling 19823), and drift seagrass which comes in on the tide and is trapped around the
roots of the mangrove trees.

One indication of the productivity in mangrove habitats is the abundance of wormes, tiny shells and other small
invertebrates which live in the mud, which is rich in organic matter. The nutrient levels of tidal mudflats are
reflected in the densities of invertebrates that thrive in the “ooze”. In some of the mangrove habitats of the
Region, such as Bird Islands area (Figure 7.2), fishers have reported annual “swarms” of blood worms, which
are ecologically important in terms of their role as food for fish and some bird species, and nutrient recycling.
This abundant food supply, combined with the shelter and protection offered by the mangroves, also provides
a refuge for larvae and small juveniles of various fish and crustacean species, which in turn provide important
food sources for the local bird fauna (Robinson et al. 1996).

Small gastropod and bivalve shells, polychaete worms (including tube worms), barnacles, shrimps, sea lice and
other small crustaceans, insects (including mosquitoes and midges and their larvae) and other small animals in
mangrove systems have important ecological roles as food sources. Large numbers of birds and crabs feed on
the invertebrates in the mudflats, along with fishes, including juveniles of larger coastal species which utilise
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seagrass and subtidal sand habitats after they move out of the mangrove nursery areas. Mosquitoes in the
mangrove area of north-eastern Gulf St Vincent are also reported to be the major pollinators of mangrove
flowers (S. Vines, pers. comm., cited by DC Mallala FAC and EcoConnect 2002). Many insects and their larvae
feed in the mangrove canopy, and leaf curling spiders (Phonognatha sp.) are also found there. Mangrove
wood provides habitats for isopod crustaceans as well as Teredo molluscs, both of which bore into the wood
(Butler et al. 1977).

©-Department of the Environment _'

Figure 7.2: Mangroves at Bird Island Conservation Park. Copyright: Department of the Environment.
Image from Australian Heritage Photographic Library.

Mangrove Distribution in NY NRM Region

Mangroves are legislatively protected in South Australia under the South Australian Management Fisheries Act
2007, and the Native Vegetation Act 1991. Many stands throughout SA are also protected in conservation
parks (under the South Australian National Parks and Wildlife Act 1972) and Aquatic Reserves (under the South
Australian Management Fisheries Act 2007) in several locations, including Yatala Harbour in the NY NRM
region.

Caton et al. (2007, cited by NR NRM Board 2009) reported a significant total coverage of 8,526 hectares of
intertidal mangrove in the NY NRM region, and only 3 hectares of mangrove forest above the high tide line (i.e.
supratidal) in this Region. Mangrove forests and associated mudflats (and sandflats, in some places) in the
NYNRM region occur in several main areas (Map 7.1), including the following, which are discussed in more
detail below.
e far northern Spencer Gulf, on the eastern side, including Winninowie Conservation Park and Yatala
Harbour Aquatic Reserve
o creeks around Port Pirie and Port Davis, in eastern Spencer Gulf. The mangroves around Port Pirie are
the most extensive in eastern Spencer Gulf
e  Port Broughton area
e Birds Islands and Warburto Point
e Along the eastern side of the NY NRM region, mangroves extend from the Price area, around the head
of the gulf (Clinton Conservation Park) southwards to Port Gawler area in north-eastern Gulf St
Vincent. Mangrove forest is up to 1km wide on either side of Price Creek, and extends around the
head of Gulf St Vincent (GSV), including Port Wakefield, in a band approximately 200m wide on the
north-western side, and more than half a kilometre wide on the north-eastern side, down to Sandy
Point. The mangrove forests fringe large tidal channels. Mangroves extend up to 2km inland in some
parts of the northern GSV area.
e inthe Middle Beach / Light River area, where mangrove forests back the sandflats and mudflats, at
the southern edge of the NY NRM region.
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In northern Spencer Gulf, the Redcliff Point to Yatala Harbour area (which included Winninowie Conservation
Park) includes substantial areas of samphire saltmarsh; sandflats both above and between the tides; intertidal
mangroves on mudflats, and tidal creeks. Tidal inundation occurs over the low-lying samphires twice daily,
while high areas are flooded two to three times per fortnight (Reilly 1991, cited by DEH 2000). Mangrove
forests border the shorelines and tidal channels on the intertidal mud and sand flats. The mangroves on the
western edge of Redcliff Point reduce sea currents and therefore help to control erosion (DEH 2000). The area
of mangroves is intersected by over 60km of tidal creeks, and Chinaman Creek is the largest tidal creek in the
reserve (DEH 2000, cited by Baker 2004).

= mangroves in
NY NRM Region

Map 7.1. Mangroves in the NY NRM region. Map modified from figure in Bryars 2006.

Winninowie Conservation Park includes 28km of the Northern Spencer Gulf coastline, and most of the reserve
is low-lying coastal plain. The reserve is characterised by a system of tidal creeks, bordered by mangrove
woodland (forest) extending into low lying temporary lakes (playas) and samphire communities. Around 95
percent of the reserve is subject to tidal inundation during king tides. Since 1980 there appears to have been
significant regeneration and colonisation within, and to the southern edge, of the mangrove woodland (DEH
2000). An extensive stand of mangroves also borders the eastern and southern shoreline of the Yatala
Harbour section of the reserve. These mangroves are contained within, and adjoin, the Yatala Harbour Aquatic
Reserve, which is south of Winninowie Conservation Park, and adjoins it (Baker 2004). Yatala Harbour Aquatic
Reserve is characterised by its extremely high spring tides, intertidal sand and mudflats, subtidal seagrass
meadows, and coarse sand and shell channel areas (lvanovici 1984). Within the Yatala Harbour Aquatic
Reserve, several conditions of mangrove woodland occur, defined as “colonising”, “die-back” and “extinct”
(DEH 2000). On the southern side of Yatala Harbour channel, crescent-shaped scours have been observed
approximately 20m-30m wide, and up to 2m deep.

South of the Yatala Harbour area, there is a mangrove stand in the Port Germein / Germein Bay area, and a
continuous stretch of mangrove forest from the Port Pirie area, through to Point Jarrold / Port Davis area.

The coastal section from the Point Jarrold area northwards to Germein Bay comprises an extensive network of
tidal creeks, such as Deep Creek, Port Davis Creek, Fisherman Creek, Seventh, Sixth, Fifth, Fourth, Third,
Second and First Creeks (some backed by swamplands), and Port Pirie River.
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The major habitats include sandflats, mudflats, tidal saltmarsh, extensive mangrove areas, and shallow
subtidal seagrass. At Port Davis Creek, Third Creek, Second Creek and First Creek, more than 75% of the
original catchment area has been cleared, and an assessment as part of the National Land and Water
Resources Audit classified all of these creeks as severely modified (Bucher and Saenger 1989; Barnett 2001).
Fisherman Creek and Port Pirie have also been classified as severely modified estuaries (Barnett 2001).

Germein Bay contains a 2m thick pile of sediments, including sand, gravel, and mud with variable amounts of
decaying seagrass leraves and fibre, coralline algae fragments, foraminifera, and small shells (Depers 1974; Hail
et al. 1984, cited by Harris and O’Brien 1998). The sand grades to mud southwards towards the port
(mangrove swamp) area. The coastal habitats adjacent to Port Pirie are predominantly the extensive intertidal
mud flats (1 to 2km wide) backed by mangrove swamps (2 to 4km wide). The dredged shipping channel follows
an ancient drainage channel which is flanked on both sides by mangrove swamps (Gostin et al. 1984).

The reported spatial area covered by the mangroves in the Port Pirie area varies markedly according to source,
and accurate figures were not available for this report. Estimates vary by an order of magnitude for the
mangrove coverage around some of the Port Pirie creeks, according to assessments reported in Bucher and
Saenger (1989), the Australian Estuaries database (1998) and the National Land and Water Resources Audit
(GeoScience Australia, 2001 - 2004). In total, the range in the calculated mangrove area extending from Port
Pirie to Port Davis is as large as 20km? (i.e. between 30km” and 50km?).

Approximately 40km south of Port Davis is the Port Broughton area, including Mundoora Arm and Fisherman
Bay, and mangrove stands occur in these areas. The wave-protected coastline adjacent to the town of Port
Broughton supports tidal flats and areas of mangrove.

Further south in eastern Spencer Gulf, on the western side of Yorke Peninsula are several more isolated areas
of mangrove, namely the Bird Islands (Figure 7.2), and Warburto Point. There are mangroves and intact
saltmarsh with samphires around the Warburto Point headland, with the mangrove stand at the south-
western end covering the largest area, and extending into the gulf, south-westerly from the point. There are
strips of bare sand, shingle deposits, and bare intertidal platform reef on the western, south-western and
southern sides. At the south-western end, there is a strip of bare intertidal sand between the intertidal reef
and the vegetated beach ridge on higher land.

Bird Islands are the remnant of a low land prominence that was submerged round 6000 years ago (Robinson et
al. 1996). The island group consists mainly of two vegetated islands and a bare reef that dries on low tide, and
the amount of island exposed varies greatly with the tide. The rock reef marks the outer limit of the shallows,
around 2.5km from the mainland (Robinson et al. 1996). There is reef platform on the western and southern
sides of West Bird Island (DEH data, 2000). Tidal deposits of sand and fine silt fringe the shallows of the inner
islets, blanketing the reef outcrops with low sand dunes and mudflats, the latter of which are regularly
inundated by tides. Mangrove stands of Avicennia marina surround the entire West Bird Island, except for the
north-western tip. There is also intact samphire (mainly the Grey Samphire Halosarcia halocnemoides) around
West Bird Island, above the tide line (Robinson et al. 1996; DTUP 2003; Commonwealth of Australia 2014), and
in the coastal area east and south-east of the Bird Islands (PIRSA, SARDI and DEH map, in Bryars 2003). The
smaller East Bird Island comprises a small central vegetated dune ridge, surrounded by samphire, and
mangrove. Patchy intertidal seagrass surrounds both West and East Bird Island, and there is a line of bare sand
running north-east to south-west of East Bird Island (DTUP 2003). Bird Islands Conservation Park, which is
listed on the Australian Heritage Register (Commonwealth of Australia 2014) was created partly for the
protection of the mangrove swamp which fringes the islands. South of Bird Islands, there are no mangrove
environments in central eastern and southern Yorke Peninsula.

Very significant expanses of mangroves occur on the eastern side of Yorke Peninsula, from the Price area
northwards to the head of the gulf, and then around the eastern side of northern Gulf St Vincent to Sandy
Point. A summary of the area is provided below, from Baker (2004) and references therein. The Price area
consists of saltmarsh both above and between the tide line (with large expanses of samphire in some areas),
with associated sand flats / mudflats; intertidal mangroves, and shallow subtidal seagrasses. There are salt
evaporation fields adjoining the system, which have ecological significance for wading birds. The area is
subject to regular inundation by seawater. There are two tidal creeks (Wills Creek and Shag Creek) which form
shallow estuaries at Mangrove Point. Mangrove forests line the coast and are dissected by numerous small
tidal channels, which provide effective drainage when the tide recedes.
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The mangrove stand is up to 2km wide in places. Adjacent to the mangrove fringe, a zone of occasional
inundation supports a samphire low shrubland of several species (see section on Saltmarsh and Samphire).
Much of the area lies below high tide level, and is therefore subjected to daily inundation (Seager,
unpublished, cited by Morelli and de Jong 1995). North of Mangrove Point, the tidal channels are lined with
seagrass. There is also bare sand forming an intertidal strip along the coast between Mangrove Point and Port
Clinton, and seagrass in the subtidal (DTUP 2003).

Wills Creek Conservation Park is considered to be the most southerly example on Yorke Peninsula of an
undisturbed, high quality mangrove community, and the unusual topographical and botanical features of the
Wills Creek area are stated to be of regional importance (Morelli and de Jong 1995). This mangrove system
contains a larger number of associated environmental types compared with some of the other conserved
mangrove areas in S.A., according to the listing for the Wills Creek area as a Wetland of National Importance
(Seager, undated, cited by Morelli and de Jong 1995).

At Port Clinton, about 8.5km north of Price on the western side of Gulf St Vincent, there is a small sandy beach,
but the remaining area is dominated by mangroves and mud flats. The coverage of mangroves in the Port
Clinton is narrower (e.g. 100m — 200m wide strip) than at Price. From Port Clinton northwards lies the Clinton
Conservation Park, which includes the entire coastal area around the head of the Gulf St Vincent, from Port
Clinton township northwards, around the head of the gulf to south of Port Wakefield township. The
conservation park encompasses the continuous coastal fringe of samphire and mud flats both intertidally and
above the tide; and intertidal mangroves with many large tidal channels (extending as far as 600m inland)
(Map 7.2). Dense seagrass occurs in the shallow subtidal in this area (DTUP 2003). The mangrove coverage is
broader on the eastern side (e.g. Port Wakefield area) than the western side, and shallow subtidal seagrass is
denser on the western side than the eastern side. The River Wakefield is the only major drainage channel in
the area, and also the only major input of fresh water into the tidal flat system of far northern GSV. There are
stranded shell and sand beach ridge deposits in the area above the water line. The hinterland consists of
alluvial fan deposits (i.e. a build-up of sediments caused by streams), incised with small creek gullies. These
creeks either fan out onto the tidal flats, depositing red clay loam and gravel on the surface, or continue across
to the sea. Above the tidal area, stranded samphire at the head of the gulf extends up to 5km inland on the
north-eastern side, and is discussed in the section on Saltmarsh and Samphire.

On the eastern side of Clinton Conservation Park, between the head of the gulf and the Port Wakefield area,
the coastal vegetation forms parallel zones, grading from sparse intertidal seagrass, to bare sand (which is
more extensive at the mouth of the River Wakefield than further north), mangroves, bands of samphire
between and above the tide line, and stranded samphire (DEH data, in DTUP 2003). Samphire species are, in
some areas, mixed with the mangroves (Butler et al. 1975), but mostly form a band above the intertidal. The
mangrove areas and bare intertidal mud and sand flats grade into intertidal Zostera and Heterozostera
seagrass, often with strapweed Posidonia seagrass in the subtidal.
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Map 7.2. Mangroves in northern Gulf St Vincent, on the eastern side of the NY NRM Region. Mangrove areas
are marked as blue polygons. Map © DEWNR.

The strip of mangrove forest which is contained within the Clinton Conservation Park continues past the edge
of the park at Port Wakefield, to the north-eastern side of Gulf St Vincent. At Sandy Point south of Port
Wakefield, there is patchy seagrass and bare sand in the intertidal area, backed by scattered mangroves and
intertidal samphire, and vegetated beach ridges. The samphire flats above the tide line are extensive in the
Sandy Point area and southwards, extending several kilometres inland. There are few mangroves south of
here, and the coastline in the vicinity of Parham (which includes a weapons testing area - the Australian
Defence Force Proof and Experimental Range) is mainly fine sand flats and saltmarsh (see section on Saltmarsh
and Samphire). Further south, in the area between Webb Beach and Thompson’s Beach, and at the outlet to
Baker’s Creek, where there is scattered growth of mangrove saplings, and evidence of a previous mangrove
stand, in the form of mangrove tree stumps scattered over the mudflats (Delta Environmental, cited by DC
Mallala F.A.C. and EcoConnect 2002). Near the south-eastern edge of the NY NRM region, the Light River
delta contains numerous small drainage channels through the near pristine mangrove area, which is up to
1.7km wide in places. The mangroves are backed by intertidal saltmarsh (between around 500m and 1.8 km
wide), and saltmarsh above the tide line extends more than 1km inland (DEH data, in DTUP 2003).

South of the Light River, in the Salt Creek and Middle Beach area, the band of mangrove and samphire narrows
towards the south, but extends to the Port Gawler area. North of Middle Beach, there are numerous drainage
channels through the mangroves. Further landward of the mangroves, there are scattered beach ridge
deposits in the Salt Creek — Middle Beach area, surrounded by samphire. Between Middle Beach and Port
Gawler, the samphire is replaced by degraded vegetated beach ridges (cheniers), fronted by intertidal sand,
mangroves and patchy seagrass. The area of mangroves and samphire widens at Port Gawler, south of the NY
NRM boundary.
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Marine Invertebrates in Mangroves

Mangroves of the NY NRM region, particularly those in northern GSV, provide important habitat for numerous
invertebrates, including juveniles of large commercially significant species such as Blue Swimmer Crabs and
Western King Prawns (Kangas and Jackson 1997, Bryars 2003), and small species such as barnacles, cockles and
snails. Mangrove habitats such as Clinton Conservation Park are significant nursery areas for juvenile Western
King Prawns (Dixon et al. 2011): Port Clinton, Port Arthur and Port Wakefield areas have been listed by Kangas
and Jackson (1997) as the most important in Gulf St Vincent, in terms of numbers of post-larval and juvenile
prawns settling into the shallows.

Many of the invertebrate species are widespread geographically, and found in large numbers on mangrove
habitats, such as Phallomedusa (Salinator) snails, mud-creepers (Zeacumantus) and small Helograpsus crabs.
Small polychaete worms, molluscs and crustaceans are abundant in the mangrove mud (e.g. in Spencer Gulf -
Ainslie et al. 1989; Hutchings 1993). The ecological significance of invertebrates in mangrove habitats is
discussed in the section above.

Table 7.1: Some of the invertebrate species which are found in mangroves of the NY NRM region (Butler et
al. 1977; Ainslie et al. 1989; Hutchings 1993; Morelli and de Jong 1995; Baker 2004; Payne and Gillanders

2009).

Common Name and
Latin Name

Representative Image

Common Name
and Latin Name

Representative Image

Diatoms, and
Foraminifera

(representative image only)

Snails e.g. Phallomedusa

(previously Salinator)
solida and P. fragilis

© S. Grove
www.molluscsoftasmania.net

Estuarine Conniwink
Bembicium auratum
and other small
littorinid snails

© D. Beechey
www.seashellsofnsw.org.au

Common Mud-Creeper

Zeacumantus
diemenensis

© S. Grove
www.molluscsoftasmania.net

Topshells e.g.
Austrocochlea
constricta

© D. Beechey
www.seashellsofnsw.org.au

Impoverished Whelk
Nassarius pauperatus

© T. Alexander
www.ausmarinverts.net



http://seashellsofnsw.org.au/Littorinidae/Images/3292.jpg
http://seashellsofnsw.org.au/Trochidae/Images/0222-1.jpg
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Common Name and

Representative Image

Common Name

Representative Image

Latin Name and Latin Name
Variable Brown Mud Cockle

Mussel Katelysia peronii

Limnoperna (previously

Xenostrobus)

inconstans

© S. Grove
www.molluscsoftasmania.net

© D. Staples, Museum Victoria.
CC Licence

juvenile Blue Swimmer
Crab Portunus armatus

Helograpsus
haswellianus and other
small grapsid crabs, such
as Brachynotus spinosus

© M. Breitfuss.
Image from www.ozcoasts.gov.au

Red-handed Shore
Crab

Parasesarma
erythodactyla

© K. Davey. Image from: Department
of the Environment’s Species Bank

Pebble crabs, such as
Bellidilia laevis

© K. Davey. Image from: Department
of the Environment’s Species Bank

juvenile Western King
Prawn Penaeus
(Melicertus)
latisulcatus

© Museum Victoria

barnacles, such as
Elminius modestus

amphipods

e.g. species in genera
Leucothoe and
Waldeckia

(representative image only)

© Nova Southeastern University

isopods (numerous
species)

tanaid crustaceans

© A. Migotto, Cifonauta
http://cifonauta.cebimar.usp.br

bloodworms

Glycera species and
other polychaete worms,
such as Ceratonereis and
Nephtys species

© NOAH NERR Collection 1995

\
T

I

© 2010 Moorea Biocode
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Fishes in Mangrove Habitats

A number of fish species utilise the shallow creeks in mangrove habitats of the NY NRM region as nursery
habitats, and others spend their entire life in such habitat, feeding and sheltering. Table 7.2 lists and depicts
some of those species, which range from the post-larvae and juveniles of commercially and recreationally
significant species such as King George Whiting and Yellow-fin Whiting, through to mangrove residents such as
gobies. Of the far northern Gulf St Vincent nursery areas for Yellow-fin Whiting, Port Arthur and Port Clinton
are particularly important. The smaller mangrove-lined embayments are especially favourable habitat for post-
larvae and juvenile of Yellow-fin Whiting (Ferguson 1999 and 2000). Mangrove forests in the northern part of
both gulfs also provide nursery area and feeding habitat for juvenile King George Whiting (also post-larvae),
West Australian Salmon, Australian Herring (Tommy Ruff), Southern Sea Garfish and Yellow-eye Mullet (Bryars
2003). Juveniles of most of the abovementioned species also utilise the Bird Islands / Warburto Point
mangrove area in eastern Spencer Gulf for feeding and sheltering.

Juveniles of wide-ranging small schooling species such as Australian Anchovy Engraulis australis are also found
in the waters adjacent to mangrove creeks around Yorke Peninsula.

Table 7.2: Fish species which are associated with mangroves of the NY NRM region (from Butler et al. 1977;
Morelli and de Jong 1995; Bryars 2003; Baker 2004 and J. Baker pers. obs. 1990-2014; Payne and Gillanders
2009).

Common Name and Representative Image Common Name and Representative Image
Latin Name Latin Name
Congolli Yellow-eye Mullet
Pseudaphritis urvillii Aldrichetta forsteri
© Australian National Fish Collection
CSIRO
juvenile Southern Sea Silver Whiting

Garfish Hyporhamphus Sillago bassensis

melanochir

S8

© D. Muirhead © Australian National Fish Collection
CSIRO

juvenile Australian
Salmon Arripis
truttaceus

juvenile Australian
Herring (Tommy Ruff)
Arripis georgianus

juvenile Yellow-fin
Whiting
Sillago schomburgkii

post-larval and juvenile
King George Whiting
Sillaginodes punctatus

© Reef Life Survv
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Table 7.2 (cont.):

Common Name and

Representative Image

Common Name and

Representative Image

Latin Name Latin Name

Smallmouth Western Striped Grunter
Hardyhead Pelates octolineatus
Atherinosoma

microstoma

juvenile Rock Flathead
/ Grass Flathead
Platycephalus
laevigatus

© J. Finn, Museum Victoria

juvenile Pseudorhombus
jenynsii

£ "'\i‘}

5,7 70
g /
7717

© J. Lewis

snakeblennies, such as
Variegated Snake
Blenny Ophiclinops
varius

© J.R. Schroeder, Smithsonian
Institution, NMNH. CC Licence.

Weedfishes
(Heteroclinus species)

© J.E. Randall, FishBase. CC Licence

Sculptured Goby
Callogobius mucosus
(also occurs in reef
areas).

© S. Speight, CC Licence

Southern Longfin Goby
Favonigobius lateralis
and other gobies, (e.g.
Bluespot Pseudogobius
olorum and Glassgoby
Gobiopterus
semivestitus)

© D. Muirhead

Marine Mammals in Mangroves
The broadly distributed Long-beaked Bottlenose Dolphin (which may be the same species as the Indian Ocean
Bottlenose Dolphin Tursiops aduncus Figure 7.2, or a close but undescribed relative) utilises nearshore habitats
throughout South Australia, including shallow bays and estuaries, and mangrove creeks around the NY NRM
region. T. aduncus dolphins feeds on a variety of prey found in shallow waters, including octopus, cuttlefish,
squid, and various fishes (Goldsworthy et al. 2011). Shallow, sheltered waters adjacent to mangroves are
often a safe and sheltered environment for mothers with calves, and such habitats thus function as nursery
areas. Bottlenose dolphin is a relatively long-lived species, and females typically become mature between
ages 7 and 12. Calves are born after a gestation period of about 12 months, and are weaned at between 3 and
8 years of age (Mann et al. 2000). Females tend to wean mid-pregnancy, and have an interval between births
of about 4 years (Mann et al. 2000). Over the years, numerous strandings of bottlenose dolphins have been
recorded in and adjacent to mangrove habitats in NY NRM region, including Port Germein, Port Pirie area and
Port Broughton in Spencer Gulf, and Port Clinton, Parham and Port Prime in northern Gulf St Vincent (South
Australian Museum data).
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© B.W. Schaller

Figure 7.2 Tursiops aduncus. Photo by B. W. Schaller, at Wikimedia Commons.

Coastal Bird Species in Mangroves

Mangroves of NY NRM provide significant feeding and/or breeding/roosting habitat for a number of coastal
bird species, including species of regional and State significance. The table below lists and depicts some of the
bird species which utilise mangroves around Yorke Peninsula and northern Gulf St Vincent (GSV). Within the
NY NRM region, the mangroves of northern GSV provide important habitat for the race rosinae of the
Samphire Thornbill (Slender-billed Thornbill or Mangrove Thornbill) Acanthiza iredalei which utilises samphire,
lignum and mangrove habitat in the area (Matthew 1994, cited by Smith 2002). The rosinae race is endemic to
the northern shores of the Gulf St Vincent (SAOA 1977, Blakers et al. 1984), and is patchily distributed, from
the Barker Inlet — Torrens Island area, around the top of the gulf, to the Price / Ardrossan area on Yorke
Peninsula (Smith 2002). There are 3 areas where populations are concentrated: Price (fewer than 1,000
individuals), Clinton Conservation Park to Sandy Point (~ 4,000), Port Prime south to Torrens Island (~ 4,000).
Specific examples of locations with mangrove habitat within NY NRM region where A. iredalei rosinae has been
recorded include Wills Creek Conservation Park and Clinton Conservation Park (used as a research site for
Samphire Thornbill), Webb Beach (near Parham), Port Prime and the Light River delta / floodplain (Matthew
1994; Smith, 2002; DEH 2009). Samphire Thornbill is classified as vulnerable under South Australian legislation,
and it is estimated that less than 10,000 of these birds exist (Garnett and Crowley 2000; Smith 2002).

The mangroves, samphires and mudflats of Clinton Conservation Park (CP) form one of NY NRM Region’s most
significant habitats for coastal bird species, particularly feeding habitat, and this area is also nationally and
internationally renowned for its importance as migratory shorebird habitat (Butler et al. 1975; Close and
McCrie 1986; Morelli and de Jong 1995; Copley 1996). In Clinton CP, around 6,000 shorebirds from 27 species
have been counted in recent years (Purnell et al. 2009). The Clinton CP area supports a large rookery of
cormorant (Phalacrocorax) species, and significant seasonal populations of migratory wading birds (see section
below). Also, the White-bellied Sea-Eagle Haliaeetus leucogaster, listed under South Australian legislation as
Endangered, has been recorded in the park (DEH 2009). The Wills Creek and Shag Creek area near Mangrove
Point in western Gulf St Vincent contains breeding colonies of four cormorant species (Black Cormorant, Little
Black Cormorant, Pied Cormorant, and Little Pied Cormorant), and that creek area is a particularly significant
breeding location for Large Pied Cormorant, with over 1000 breeding pairs recorded. The area is also a
breeding habitat for two Tern species. The area is an important habitat for up to 16 species of migratory
shorebirds; most of these visit and feed in the Price salt fields (DEH 2007; Purnell et al. 2009). Figure for bird
numbers on the Price salt fields are provided in another section of this report, on Saltmarsh and Samphire.

On the western side of Yorke Peninsula, the Bird Islands Conservation Park is a breeding area for Sooty
Oystercatcher, Pied Cormorant and Little Pied Cormorant, and also a locally significant breeding area for
ground-nesting birds such as Caspian Tern and Crested Tern (Commonwealth of Australia 2014). Itis a
regionally important area for White-faced Herons, which nest in the mangroves. More than 20 herons were
observed during a previous survey, and such relatively high numbers of this species in one locality is
considered unusual for islands in South Australia (Robinson et al. 1996). The previous listing of Bird Islands on
the Australian government’s Register of the National Estate was partly due to its role as a breeding habitat for
coastal bird species.
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Table 7.3: Some examples of bird species which utilise mangrove habitats in NY NRM Region (from Butler
1977; Robinson et al. 1996; Wilson 2000; Oliveira and Clemens 2009, cited by Dittman and Baggalley 2014;
Smith 2002; Baker 2004 and references therein; Birdlife Australia records, cited in ALA 2014). Listings under
SA National Parks and Wildlife Act, and under international migratory bird agreements, are included.

Common Name and Latin Name

Common Name and Latin Name

Black-faced Cormorant Phalacrocorax fuscescens

© J.). Harrison, C(f Lfcen_t;e

Pied Cormorant Phalacrocorax varius and
Little Pied Cormorant Phalacrocorax melanoleucos
(= Microcarbo melanoleucos)

S .

© G. Fergus, CC Licence © C. Liber, CC Licence

Fairy Tern Sterna nereis
(Endangered, under the NPW Act in SA).

- © J.J. Harrison, CC Lice}}

Little Tern Sternula albifrons
(Bonn, JAMBA, CAMBA , ROKAMBA; Endangered, under
NPW Act in SA.)

Crested Tern Thalasseus bergii
(JAMBA)

© G. Fergus, CC Licence

Caspian Tern Hydroprogne caspia (= Sterna caspia)
(JAMBA and CAMBA)

Sooty Oystercatcher Haematopus fuliginosus

© J.J. Harrison, CC Licence

Pied Oystercatcher Haematopus longirostris
(Rare, under the NPW Act in SA)

© J.J. Harrison, CC Licence



http://upload.wikimedia.org/wikipedia/commons/7/7c/Little_Pied_Cormorant_Kings_Park1_email.jpg
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http://upload.wikimedia.org/wikipedia/commons/7/72/Sterna-caspia-010.jpg
http://upload.wikimedia.org/wikipedia/commons/b/bb/Haematopus_longirostris_2.jpg

Baker, J. L. (2015) Marine Assets of Yorke Peninsula. Volume 2 of report for Natural Resources -
Northern and Yorke, South Australia

Table 7.3 (continued): Some examples of bird species which utilise mangrove habitats in NY NRM Region

Common Name and Latin Name Common Name and Latin Name

White-faced Heron Egretta novaehollandiae Great Egret Ardea modesta (Ardea alba)
(Bonn, CAMBA, and JAMBA)

: = © J.J. Harrison, CC Licence
© G. Fergus, CC Licence

Little Stint Callidris minuta (ROKAMBA) Red-capped Plover Charadrius ruficapillus

ol

- ! g S
© L. K. Yap, CC Licence © J.J. Harrison, CC Licence
Banded Stilt Cladorhynchus leucocephalus Eastern Osprey Pandion haliaetus
(Vulnerable, under NPW Act in SA) (Endangered, under NPW Act in SA)

© C. Liber, CC Licence © P. Massas, at Wikimedia Commons
White-bellied Sea Eagle Haliaeetus leucogaster Slender-billed Thornbill / Samphire Thornbill
(CAMBA; Endangered, under NPW Act in SA) Acanthiza iredalei race rosinae

(Vulnerable, under NPW Act in SA)

(image unavailable)

© Mdk572, CC Licence
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Mangrove habitats in the NY NRM, particularly the tidal wetlands in the Port Pirie area, and the mangroves of
the Clinton Conservation Park in Gulf St Vincent, also provide significant feeding habitat for migratory
shorebird species, including numerous species listed under international conventions. Most of these species
are also listed as Rare, under the National Parks and Wildlife Act in South Australia. Table 7.4 below lists some
of the migratory bird species which utilise mangroves in the Region. At the top of Spencer Gulf, the mangrove
area around Point Paterson is considered to provide important bird habitat, and a number of bird species are
protected under the Japan-Australia Migratory Bird Agreement (JAMBA) occur there.

Examples of mangrove habitats which are significant for such migratory birds include Clinton Conservation
Park. According to DEH (2005a,b, 2009), the Australasian Wader Studies Group of Birds Australia and the
World Wide Fund for Nature have reported this park to be the fifth most important site in Australia in terms of
providing habitat for migratory wading birds. Clinton supports at least 21 species of migrant shorebird which
are listed under international agreements such as JAMBA, CAMBA and/or ROKAMBA (NPWS 1995; DEH 2009;
Commonwealth Department of the Environment 2014), and the Convention on the Conservation of Migratory
Species of Wild Animals (known as the Bonn Convention) (UPEP / CMS 2013). JAMBA and CAMBA are
international agreements relating to the conservation of migratory birds, and were formed between Australia
and the Government of Japan in 1974, and the People’s Republic of China in 1986. Another international
agreement, ROKAMBA, was formed between Australia and the Republic of Korea in 2007.

Examples of listed bird species which utilise mangrove habitats within the NY NRM region include the Sharp-
tailed Sandpiper, Curlew Sandpiper, Red-necked Stint, Bar-tailed Godwit, Common Greenshank and Grey
Plover. At Clinton Conservation Park, numbers between 1981 and 1985 were in the order of 4,541 Red-necked
Stints, 3,530 Sharp-tailed Sandpipers, 2,500 Banded Stilts, 1,300 Banded Lapwings, 500 Grey Plover and 460
Common Greenshank (Wanke 1971, unpublished records; Taylor and Taylor 1977, unpublished records; Martin
1980; Watkins 1993; Morelli and de Jong 1995, cited by Baker 2004). Purnell et al. (2009) provides more recent
figures for some of these species and others, including 2,500 Banded Stilts, 200 Bar-tailed godwits, 295
Common Greenshank, 2,050 Curlew Sandpiper, and 120 Eastern Curlew.

Migratory waders also visit other locations in NY NRM which support mangrove habitats, such as Bird Islands
(eastern Spencer Gulf), and Wills Creek Conservation Park. Bird Islands Conservation Park, which is listed on
the Australian Heritage Register (Commonwealth of Australia 2014) was created mainly to protect the
breeding habitat of sea birds, including ground-nesting birds such as Crested Terns (Robinson et al. 1996).

Table 7.4: Migratory bird species of conservation significance, including species listed under JAMBA, CAMBA
and/or Bonn Convention, which visit mangrove habitats in the NY NRM Region (Smith 2002; Baker 2004 and
references therein; DEH 2009). Listings under schedules of the National Parks and Wildlife Act are also
included (E = endangered; V = Vulnerable; R = Rare).

Migratory Bird Species of Conservation | Listing under Listing under SA
Significance, which Feed at Troubridge | international agreement NPW Act 1972
Island

Ruddy Turnstone Bonn Convention, CAMBA, JAMBA, R

Arenaria interpres ROKAMBA

Wood Sandpiper Bonn Convention, CAMBA, JAMBA, R

Tringa glareola ROKAMBA

Pectoral Sandpiper Bonn Convention, JAMBA, ROKAMBA | R

Calidris melanotos

Common Sandpiper Bonn Convention, CAMBA, JAMBA, R

Actitis hypoleucos ROKAMBA

Sharp-tailed Sandpiper Bonn Convention, CAMBA, JAMBA,

Calidris acuminata ROKAMBA

Curlew Sandpiper Bonn Convention, CAMBA, JAMBA,

Calidris ferruginea ROKAMBA

Broad-billed Sandpiper Bonn Convention, CAMBA, JAMBA,

Limicola falcinellus ROKAMBA
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Table 7.4 (continued):

Migratory Bird Species of Conservation | Listing under Listing under SA
Significance, which Feed at Troubridge | international agreement NPW Act 1972
Island

Marsh Sandpiper / Little Greenshank Bonn Convention, CAMBA, JAMBA,
Tringa stagnatilis ROKAMBA

Terek Sandpiper Bonn Convention, CAMBA, JAMBA, R
Xenus cinereus ROKAMBA

Grey-tailed Tattler Bonn Convention, CAMBA, JAMBA, R
Tringa brevipes (= Heteroscelus brevipes) | ROKAMBA

Bar-tailed Godwit Bonn Convention, CAMBA, JAMBA, R
Limosa lapponica ROKAMBA

Black-tailed Godwit Bonn Convention, CAMBA, JAMBA, R
Limosa limosa ROKAMBA

Sanderling Bonn Convention, CAMBA, JAMBA, R
Calidris alba ROKAMBA

Red Knot Bonn Convention, CAMBA, JAMBA,
Calidris canutus ROKAMBA

Great Knot Bonn Convention, CAMBA, JAMBA, R
Calidris tenuirostris ROKAMBA

Ruff (Reeve) Bonn Convention, CAMBA, JAMBA, R
Philomachus pugnax ROKAMBA

Red-necked Stint Bonn Convention, CAMBA, JAMBA,
Calidris ruficollis ROKAMBA

Greater Sand Plover Bonn Convention, CAMBA, JAMBA, R
Charadrius leschenaultii ROKAMBA

Mongolian Plover (Lesser Sand Plover) Bonn Convention, CAMBA, JAMBA, R
Charadrius mongolus ROKAMBA

Pacific (or Lesser) Golden Plover Bonn Convention, CAMBA, JAMBA, R
Pluvialis fulva ROKAMBA

Grey Plover Bonn Convention, CAMBA, JAMBA,
Pluvialis squatarola ROKAMBA

Bar-tailed Godwit Bonn Convention, CAMBA, JAMBA, R
Limosa lapponica ROKAMBA

Common Greenshank Bonn Convention, CAMBA, JAMBA,
Tringa nebularia ROKAMBA

Eastern Curlew Bonn Convention, CAMBA, JAMBA, Vv
Numenius madagascariensis ROKAMBA

Whimbrel Bonn Convention, CAMBA, JAMBA, R
Numenius phaeopus ROKAMBA

Caspian Tern CAMBA, JAMBA

Sterna caspia

Little Tern Bonn Convention, CAMBA, JAMBA, E
Sternula albifrons ROKAMBA

Great Egret Bonn Convention, CAMBA, JAMBA

Ardea modesta (A. alba)

Glossy Ibis Bonn Convention, CAMBA R

Plegadis falcinellus




