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Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) (s266B) 

Approved Conservation Advice (including listing advice) for Posidonia australis seagrass 

meadows of the Manning-Hawkesbury ecoregion ecological community 

 

1. The Threatened Species Scientific Committee (the Committee) was established under the 

EPBC Act and has obligations to present advice to the Minister for the Environment (the 

Minister) in relation to the listing and conservation of threatened ecological communities, 

including under sections 189, 194N and 266B of the EPBC Act.  

 

2. The Committee provided its advice on the Posidonia australis seagrass meadows of the  

Manning-Hawkesbury ecoregion ecological community to the Minister as a draft of this 

approved conservation advice. In 2015, the Minister accepted the Committee’s advice, 

adopting this document as the approved conservation advice.  

 

3. The Minister amended the list of threatened ecological communities under section 184 of the 

EPBC Act to include the Posidonia australis seagrass meadows of the Manning-

Hawkesbury ecoregion ecological community in the endangered category. It is noted that 

elements of the ecological community are also listed in New South Wales as endangered 

populations under the Fisheries Management Act 1994.  

 

4. The nomination, a draft description, an outline of threats, priority conservation actions and 

proposed listing category for this ecological community were made available for expert and 

public comment for a minimum of 30 business days. The Committee and Minister had 

regard to all public and expert comment that was relevant to the consideration of the 

ecological community.  

 

5. This approved conservation advice has been developed based on the best available 

information at the time it was approved; this includes scientific literature, advice from 

consultations, existing plans, records or management prescriptions for this ecological 

community. 
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1. Description of the ecological community 

The ecological community is the assemblage of plants, animals and micro-organisms associated 

with seagrass meadows dominated by Posidonia australis occurring in the warm temperate 

Manning Shelf and Hawkesbury Shelf bioregions (IMCRA v4.0
1
) (Commonwealth of 

Australia, 2006) on the east coast of Australia. This advice follows the assessment of a public 

nomination to list the ‘Posidonia australis seagrass beds’ as a threatened ecological community 

under the EPBC Act.  

Posidonia australis is a sub-tidal meadow-forming seagrass species. Wallis Lake is the 

northern-most limit to the distribution of P. australis on the east coast of Australia. Its 

distribution then extends around the southern half of Australia to Shark Bay on the west coast. 

The distribution of P. australis encompasses significant ecological and biogeographic variation. 

For example, the nature and degree of protection from water movement varies across the 

species range with Posidonia meadows of western and southern Australia relatively exposed 

and at greater depths compared to the estuarine communities
2
 found in south-eastern Australia.  

Amongst the estuarine communities of south-eastern Australia, there are bioregional 

differences in the species associated with P. australis meadows. The following species are 

associated with P. australis meadows in the warm temperate Manning Shelf and Hawkesbury 

Shelf bioregions and not the adjacent cool temperate Batemans or Two Fold Shelf bioregions: 

Arothron hispidus (stars and stripes puffer), Batrachomoeus dubius (eastern frog fish), Birubius 

sp., Euristhmus lepturus (longtail catfish), Lucifer hanseni (ghost prawn), Lutjanus russelli 

(Moses' snapper), Paramonacanthus otisensis (dusky leather jacket), Portunus pelagicus 

(Asian blue swimming crab), Sphyraena obtusata (striped barracuda) and Vincentia conspersa 

(southern cardinal fish). 

Following consultation with experts during the assessment and taking into account ecological 

and biogeographical differences, the definition of the ecological community has been narrowed 

to the Posidonia australis dominated seagrass meadows in the warm temperate Manning Shelf 

and Hawkesbury Shelf bioregions (IMCRA v.4.0). Spalding et al. (2007) consider these two 

bioregions to be a single ecoregion based on relative homogeneous species composition and 

clear distinction from adjacent systems.  

 

1.1 Name of the ecological community  

The ecological community is named Posidonia australis seagrass meadows of the Manning-

Hawkesbury ecoregion (hereafter referred to as the ecological community). The name best 

describes the dominant species, structure and location characterising the ecological community. 

   

1.2 Location and physical environment 

The ecological community occurs mostly within the sheltered environments of permanently 

open estuaries along the warm temperate New South Wales coastline, from Wallis Lake (32°S) 

to Port Hacking (34°S). Posidonia australis dominated seagrass meadows occurring around 

islands within the geographic range are also included within the ecological community. The 

                                                 
1
 IMCRA v.4.0: Integrated Marine and Coastal Bioregionalisation of Australia Version 4.0 is the product of the 

combination of the Interim Marine and Coastal Regionalisation of Australia (IMCRA v3.3), which provided a 

marine regionalisation of inshore waters, with the National Marine Bioregionalisation (NMB) for off-shelf waters. 

In combining the two national scale marine regionalisations, IMCRA v4.0 covers Australia’s waters from the coast 

to the edge of the Exclusive Economic Zone excluding Antarctica and Heard and Macdonald Islands. The 

definition of IMCRA v3.3 bioregions is based on broadscale patterns, evident within a combination of biological 

and physical data. During the initial evaluation process, the primary biological data sets that were available across 

a large enough spatial scale were for sponges, corals, fishes and seagrasses (IMCRA, 1998). 
2
 In estuarine habitats on the east coast bands of macroalgae, Zostera and Posidonia grow at increasing depth, 

while in clearer waters of coastal lagoon areas in southern Western Australia extensive meadows of Posidonia can 

alternate with other large seagrass species, particularly Amphibolis spp.. 
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ecological community occurs wholly within the Manning Shelf and Hawkesbury Shelf IMCRA 

v4.0 bioregions (Commonwealth of Australia, 2006).  

The ecological community typically occurs in subtidal waters at depths ranging less than 1m to 

10 m on sand and silty mud substrate (Cambridge and Kuo, 1979; West, 1990). In these waters, 

salinity is close to marine levels (30-50
◦
/◦◦) (Meehan, 2001), dropping only for short periods 

following rainfall. The ecological community is absent from brackish water (i.e. hyposaline) 

conditions such as intermittently open lagoons. The ecological community is known to occur at 

the following locations: Wallis Lake; Port Stephens; Lake Macquarie; Brisbane Water; 

Hawkesbury River; Pittwater; Port Jackson (Sydney Harbour); Botany Bay; Port Hacking 

(Creese et al., 2009); and in the lee of Broughton Island (West et al., 1989). 

 

A distribution map of the ecological community is at Appendix A. 

 

1.3 Vegetation  

Posidonia australis is the foundation species for this ecological community. It is one of the 

slower growing species of seagrass and can be particularly slow to recover from damage; long 

lived, with persistent rhizomes and is meadow-forming (Cambridge and Kuo, 1979). Its fronds 

can grow to over 80 cm long and as much as 90% of the mass of the P. australis plant may be 

in the roots and rhizomes (Keough and Jenkins, 1995). 

The meadows of the ecological community occur as almost pure stands of Posidonia australis 

(monospecific meadows) or multispecies meadows dominated by P. australis (for example, 

with Zostera muelleri subsp. capricorni, Halophila ovalis). The spatial structure of the 

meadows is highly variable with meadows ranging from nearly continuous to fragmented and 

arranged into a mosaic of discrete patches. Areas of bare sand or other seagrass species that 

occupy edges, blowouts
3
 and small areas of meadows (Kirkman and Kuo, 1990) are common in 

both continuous and patchy
4
 meadows of the ecological community. In some cases, sparse 

meadows of the ecological community may have an understorey of smaller seagrass species 

(e.g. Halophila ovalis). The macrophyte, Ruppia, may also be found growing within the 

ecological community (Creese et al., 2009). 

The wide, strap-like leaves of Posidonia australis provide substrate for the establishment of a 

diverse assemblage of benthic flora, in the form of micro and macro epiphytes
5
 and a complex 

layer of periphyton
6
 (Klumpp et al., 1989; Keough and Jenkins, 1995; Carruthers et al., 2007). 

The epiphytes and some components of the periphyton can photosynthesise and contribute 

significantly to the overall primary production of the ecological community. The amount of 

cover of epiphytes on the seagrass depends largely on the nutrients available in the water – 

generally, more nutrients means more epiphytes (Keough and Jenkins, 1995). 

 

Further information on the biology and ecosystem functions of Posidonia australis can be 

found at Appendix C. 

 

                                                 
3
 A blowout is an area in a seagrass meadow denuded of seagrass through natural or anthropogenic disturbance. 

Blowouts are typically areas of instability in sediment movement, shape and size and seagrass species composition 

(Kirkman, 1985). 
4
 Patchiness in meadows often reflects processes of recovery from disturbances, natural and human induced, as 

well as the particular hydrodynamic conditions of the seagrass habitat (Duarte et al., 2006). 

5 Epiphytes are algae that grow on the seagrass fronds (Keough and Jenkins, 1995). 

6 Periphyton is a thin layer of microscopic organisms such as bacteria and single-celled plants which colonise 

exposed areas of the seagrass (Keough and Jenkins, 1995). 
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1.4 Fauna  

The ecological community provides habitat, shelter and food resources for a large diversity and 

abundance of fauna. Posidonia australis is generally considered to provide the greatest habitat 

structure of any of the seagrass species found in New South Wales (Middleton et al., 1984; Bell 

and Pollard, 1989; Creese et al., 2009). The P. australis fronds and rhizome mat provide a 

stable substratum for the establishment of animals as epifauna and infauna, which in turn 

support higher trophic level consumers (Walker et al., 1991) directly as a food source or via 

detritus formation.  

The fauna of seagrass meadows may be classified into four major groups: infauna, motile 

epifauna, sessile epifauna and epibenthic fauna. Table 1 lists the dominant taxa in these faunal 

groups. 

 
Table 1 Dominant taxa in the major faunal groups of seagrass meadows 

Infauna
7
 protozoans; bacteria; harpacticoid copepods; ostracods; nematodes; 

polychaetes; bivalves; amphipods; cumaceans; holothurians; phoronids. 

Motile epifauna
8
 protozoans; harpacticoid copepods; ostracods; nematodes; rotifers; 

amphipods; isopods; small decapods; polychaetes; gastropods; pycnogonids; 

echinoderms; nemerteans. 

Sessile epifauna
9
 hydroids; bivalves; bryozoans; sponges; ascidians; serpulid polychaetes. 

Epibenthic fauna
10

 fish; decapods; cephalopods. 

Source: Howard et al., 1989.  

 

Polychaetes, crustaceans and molluscs dominate the infauna and motile epifauna of the 

ecological community (Collett et al., 1984). These faunal groups process a significant portion 

of the primary production of the ecological community, and provide an important food resource 

for larger animals (Meehan, 2001).  Common polychaetes include: Armandia intermedia, 

Barantolla lepte, Ceratonereis mirabilis, Eunice australis, Mediomastus australiensis, 

Neanthes cricognatha, Notomastus torquatus, Onuphis sp., Prionospio aucklandica and 

Prionospio wambiri and P. yuriel. Common crustaceans include: Ampelisciphotis sp., 

Amphithoe sp., Birubius sp., Cyamus sp., Palaemon intermedius and Tethygeneia sp.. Common 

molluscs include Anadara trapezia, Mysella sp. and Wallucina assimilis.  

The majority of epibenthic fauna associated with the ecological community only use it for a 

small part of their life history, as a temporary foraging area or refuge from predation. The 

ecological community provides nursery habitat to the commercially important 

Acanthopagrus australis (yellowfin bream), A. butcherii (black bream), Mugil cephalus (sea 

mullet), Girella tricuspidata (luderick), Monacanthus chinensis (fanbelly leatherjacket), 

Meuschenia freycineti (six-spine leatherjacket) and M. trachylepis (yellowfin leatherjacket) 

(Burchmore et al., 1984; Middleton, et al., 1984; McNeill et al., 1992; West and Jones, 2001). 

The most commonly sampled fish associated with the ecological community are from the 

families Syngnathidae (including Phyllopteryx taeniolatus (common seadragon), a protected 

species under the NSW Fisheries Management Act 1994), Clupeidae, Latridae, Monacanthidae 

(leatherjackets), Gobiidae (gobies), Kyphosidae, Hemiramphidae and Mugilidae. The 

ecological community provides important foraging habitat for Manly’s population of Eudyptula 

                                                 
7
 Infauna refers to the animals living in the sediment amongst the rhizomes of the seagrass.  

8
 Motile epifauna refers to the smaller, mobile animals associated with the surface of the sediment, often amongst 

seagrass debris, or on seagrass stems or leaves. 
9
 Sessile epifauna refers to the permanently attached animals living on seagrass stems or leaves. 

10
 Epibenthic fauna refers to the larger, mobile animals which are loosely associated with seagrass meadows rather 

than with individual seagrass plants. 
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minor (little penguin) listed as endangered under the NSW Threatened Species Conservation 

Act 1995 (NSW SC, 2009). 

 

Further detail on fauna species and biology and ecosystem functions can be found at 

Appendices B and C. 

 

1.5 Key diagnostic characteristics and condition thresholds  

National listing focuses legal protection on remaining patches of the ecological community that 

are most functional, relatively natural (as described by the ‘Description’) and in relatively good 

condition. Key diagnostic characteristics and condition thresholds assist in identifying a patch 

of the threatened ecological community, determine when the EPBC Act is likely to apply to the 

ecological community and to distinguish between patches of different quality. The ecological 

community may exhibit various degrees of disturbance and degradation. This degree of 

degradation has been taken into account in developing the condition thresholds.  

 

1.5.1 Key diagnostic characteristics 

The key diagnostic characteristics presented here summarise the main features of the ecological 

community. These are intended to aid the identification of the ecological community, noting 

that a broader description is given in the other sections. Key diagnostic characteristics for 

describing the ecological community are: 

 Occurs within the Manning Shelf and Hawkesbury Shelf bioregions (IMCRA v4.0) 

from Wallis Lake (32
◦
S) to Port Hacking (34°S). 

 Occurs in shallow sub-tidal coastal waters (< 10 m) in locations with protection from 

high wave energy, typically, permanently open estuaries. 

 Consists of seagrass meadows ≥ 0.01 km
2
 (1 ha) and dominated (i.e. > 50% of total 

seagrass cover) by Posidonia australis.  

 Occurs on sand or silty-mud substrate. 

 May contain fauna species presented in Appendix B, Table B1 (including taxa that 

only occur in P. australis seagrass meadows within the Manning Shelf and 

Hawkesbury Shelf bioregions). 

 

1.5.2 Condition thresholds 

Condition classes and thresholds provide guidance for when a patch of a threatened ecological 

community retains sufficient conservation values to be considered as a Matter of National 

Environmental Significance, as defined under the EPBC Act. This means that the referral, 

assessment and compliance provisions of the EPBC Act are focussed on the most valuable 

areas of the ecological community. Very sparse patches that do not meet the condition 

thresholds will be largely excluded from national protection. However, it is recognised that 

patches that do not meet the condition thresholds may still retain important natural values and 

may be protected through State and local laws or schemes. Therefore, these patches should not 

be excluded from recovery and other management actions. Suitable recovery and management 

actions may improve these patches to the point that they may be regarded as part of the 

ecological community fully protected under the EPBC Act. With respect to the ecological 

community, management actions should, where feasible, aim to restore patches to at least meet 

the good condition thresholds outlined below. 
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Good Condition Thresholds 

 

 Meadow Size 

 
Small  

(≥0.01 – 0.1 km
2
) 

(≥ 1 ha – 10 ha) 

Moderate  

(>0.1 – 1 km
2
) 

(> 10 ha – 100 ha) 

Large  

(>1 km
2 
) 

(> 100 ha) 

Percent seagrass 

cover of total 

meadow area 

 

>50% 

 

>30% 

 

>20% 

 and and and 

Minimum shoot
11

 

density of 

Posidonia 

australis 

 

100 shoots/m
2
 

 

25 shoots/m
2
 

 

10 shoots/m
2
 

 

 

1.5.3 Further information to assist in determining the presence of the ecological community 

and significant impacts 

 

Patch definition 

A patch of the ecological community is defined as a Posidonia australis dominated seagrass 

meadow
12

. The edge of the seagrass meadow is defined as the edge of the contiguous seagrass 

cover. A patch (i.e. a meadow) may include small scale bare areas or substrate (e.g. sand) or 

small scale disturbances or low condition areas such as boat mooring and propeller scours or 

blowouts that do not fully alter the functionality of the meadow. Functionality here refers to 

ecological processes such as the movement of fauna, dispersal of plant propagules, habitat 

attributes such as refuge or nursery function, water quality protection and sediment 

stabilisation, all of which can operate at small to large scales.  

 

Survey effort and timing 

Thorough and representative on-ground surveys are essential to accurately assess the extent and 

condition of the ecological community. Identifying the ecological community and its condition 

is possible at most times of the year, however, consideration must be given to the role that 

season and disturbance history may play in an assessment. For example, the ecological 

community exhibits seasonality of growth, with maximum leaf growth occurring during the 

spring and summer. Leaf losses occur throughout the year but are usually highest in late 

summer when whole leaves are shed. West and Larkum (1979) estimated Posidonia australis 

produced three to four crops of leaves per year. Severe storms or flooding may also cause large 

loss of seagrass leaves, leaving only the rhizome layer or a few leaves. Timing of surveys 

should provide for a reasonable interval (e.g. four months) after a significant disturbance 

(natural or human-induced) to allow for regeneration of P. australis canopy to become evident, 

and be identified. If it is not possible to wait for canopy regrowth after disturbance, use 

indicators such as the presence of rhizomes, mapping, photographs and/or other records of the 

ecological community being present prior to a disturbance. 

                                                 
11

 A shoot is a structure comprising one to multiple leaves/fronds with a surrounding sheath at the base. 
12

 A seagrass meadow is a spatially contiguous area (patch) of seagrass of varying percent cover composition 

ranging from nearly continuous to fragmented (naturally and /or due to disturbance) and arranged into a mosaic of 

discrete areas of seagrass (such that areas of seagrass occur within reasonable proximity that they may act as a 

functional unit). 
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Buffer zones and light based monitoring 

Buffer zones can enhance protection of a patch by avoiding or minimising potential physical 

disturbance from surrounding land and sea uses or activities such as dredging; boating activities 

(e.g. navigation channels); new foreshore constructions (e.g. new boat ramps). While the buffer 

zone is not formally part of the ecological community, it should be taken into account when 

considering likely significant impacts during EPBC Act decision-making. 

It is recommended that an appropriately sized buffer zone be applied from the outer edge of a 

patch. The size of the buffer zone should increase with increasing intensity and likely impact of 

threat. The impact of a threat on the ecological community will vary with the activity type. 

Impacts of some activities are localised, for example, the damage caused by boat propellers and 

moorings. In circumstances of localised impacts, a buffer zone of 50 metres is encouraged.  

 

Impacts from other activities such as changes to the light climate resulting from dredging, may 

be more effectively managed by a light based management approach. Measuring 

Photosynthetically Active Radiation (PAR) at the seagrass meadow is a direct measurement of 

the light available to the seagrass, and coupled with an understanding of the local light 

requirements of seagrass, can provide a more robust way of effectively managing activities to 

ensure maintenance of seagrass health. 

 

Rehabilitation limitations 

Posidonia australis meadows in all New South Wales estuaries are likely relic communities 

from a larger meadow or meadows that grew along the coast thousands of years ago before the 

last major sea level rise (Evans et al., 2014).  It is unlikely that any of the P. australis meadows 

in New South Wales are connected through seed dispersal (Evans et al., 2014). Further, 

P. australis seedlings are rarely observed (NSW FSC, 2010) in the ecological community and 

development of a mature P. australis meadow from seedlings has not been observed (NSW 

FSC, 2010).  

The maintenance and expansion of existing Posidonia australis meadows is typically 

dependent on vegetative growth (Kuo and Kirkman, 1996). This process is extremely slow and 

there is considerable evidence that the ecological community can take decades to recover after 

major disturbance (Larkum, 1976; Larkum and West, 1990; Meehan and West, 2000). Often 

loss of the ecological community can lead to irreversible changes in the nature of the 

environment and habitat, preventing the recovery of the ecological community (Seddon, 2004).  

Significant efforts to restore the ecological community have been made, with some small scale 

successes (Meehan and West, 2000). However, timeframes for recovery are long (>20 years) 

and no effective restoration strategies on larger, ecologically significant scales (km
2
) have been 

demonstrated. Damaged Posidonia australis meadows are unlikely to re-establish naturally to 

predevelopment levels in the short term (Meehan and West, 2002). Loss of a P. australis 

meadow from an estuary in New South Wales should be considered a long term, if not 

permanent, loss from the locality. The primary strategy for achieving the conservation objective 

for this ecological community is to avoid further loss in extent for the ecological community. 

 

Area critical to the survival of the ecological community  

Areas that meet the key diagnostic characteristics and condition thresholds are considered 

critical to the survival of the ecological community. Adequate light for Posidonia australis 

photosynthesis is of critical importance to the survival of the ecological community. Therefore, 

also critical to the survival of the ecological community is the water column above the 

ecological community being of a quality adequate for photosynthesis requirements over time. 

While the available Photosynthetically Active Radiation (PAR) varies seasonally, overall PAR 

should be maintained at a level sufficient to support growth. 



9 

Additional areas such as adjoining habitats and a minimum 50 metre buffer zone, and areas that 

meet the description of the ecological community but not the condition thresholds are also 

considered important to the survival of the ecological community.  

 

Surrounding environment and other significance considerations 

In the context of actions that may have ‘significant impacts’ and require approval under the 

EPBC Act, it is important to consider the surrounding environment and seascape context of 

patches that meet the condition thresholds. The following additional indicators should be 

considered when assessing the impacts of actions or proposed actions under the EPBC Act, or 

when considering recovery, management and funding priorities for a particular meadow: 

 Large meadow and/or large area to boundary ratio – larger area/boundary ratios are less 

exposed and more resilient to edge effect disturbances. 

 Meadows with minimal evidence of disturbance. 

 Good faunal habitat as indicated by high faunal diversity or abundance, typically due to 

medium or high density seagrass cover, refuge and contribution to movement corridors. 

 Presence of listed threatened or migratory species. 

 Connectivity to other seagrass meadows or marine habitats within an estuary. In particular, a 

meadow in an important position between (or linking) other meadows/important habitats 

within an estuary including meadows dominated by other seagrass species and meadows of 

the ecological community that are below the minimum meadow size (taking into account 

that connectivity should aim to not exacerbate the incidence or spread of threats e.g. 

invasive species). 

 Minimal invasive species or locations where these can be managed easily. 

 Areas that meet the good condition thresholds where the ecological community has 

otherwise been heavily degraded. 

 At the edge of the range of the ecological community (e.g. Wallis Lake). 

 Unique variants of the ecological community (e.g. unique faunal assemblages). 

 

Geographic extent 

An estimate of the total former extent of the ecological community is not available. However, 

historical aerial photography and field observations indicate that the most significant losses of 

the ecological community occurred prior to the mid 1980s when the first comprehensive survey 

of estuarine habitats in New South Wales was undertaken by West et al., (1985). For example, 

the ecological community is estimated to have declined by 58% in Botany Bay between 1942-

1984 (Larkum and West, 1990) and 21% in Port Hacking between 1951-1999 (Meehan and 

West, 2001).  

While changes in resource use and improved management of estuarine environments have 

improved conditions for Posidonia australis growth, there is little evidence of large scale 

recovery of the ecological community (Meehan and West, 2002). Further, Evans et al. (in prep) 

have documented localised losses of the ecological community of between 8-36% in Lake 

Macquarie, Pittwater, Sydney Harbour, Botany Bay and Port Hacking.  

Based on mapping by Creese et al. (2009), the current extent of the ecological community is 

estimated to be 14 km
2 

(1400 ha). However, the real extent of the community is likely to be less 

than this given the recent estimates of localised declines (Evans, pers. comm., 2014) in the 

ecological community.  
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1.6 National context and other existing protection 

1.6.1 Ecosystem functions 

The ecological community provides important ecosystem functions: Posidonia australis 

meadows provide habitat for a diverse range of plants and animals including nursery habitat for 

many important fish and invertebrate species (including commercially harvested species); 

support estuarine foodwebs by providing a surface for the establishment of epiphytes, epifauna 

and infauna which provide an important food and detrital resource for larger invertebrates, fish 

and other foraging fauna; stabilise sediments and prevent erosion of nearshore areas by 

mitigating currents and reducing wave energy; protect water quality and sequester carbon. 

 

1.6.2 Bioregional distribution  

The ecological community occurs in the Manning Shelf and Hawkesbury Shelf IMCRA meso-

scale bioregions (Commonwealth of Australia, 2006). 

 

1.6.3 Other existing protection 

EPBC Protection 

The ecological community partially occurs in South West Arm and Cabbage Tree Basin in Port 

Hacking within the boundaries of the National Heritage listed Royal National Park.   

 

Some of the ecological community also occurs within the boundaries of 

 Towra Point Nature Reserve Ramsar site. The ecological community provides critical 

ecosystem services forming part of the ecological character of the Ramsar site. Occurrences 

of the ecological community adjacent to the mangrove and saltmarsh communities at Towra 

Point are a critical link in the food chain and help to maintain the biodiversity of the 

wetland.  

 Myall Lakes Ramsar site. The ecological community is confined to the more marine 

influenced areas around Corrie Island and the confluence of the Myall River and Port 

Stephens. The ecological community is a component of the ecological character of the 

Ramsar site and provides critical ecosystem services forming part of the ecological character 

of the Ramsar site. 
 

State Protection 

 Seagrasses are protected as Type 1 highly sensitive fish habitat under the New South Wales 

Fisheries Management Act 1994 (FM Act).  For further information refer to Fisheries NSW 

Policy and Guidelines for Fish Habitat Conservation and Management (2013 update). 

Available at: http://www.dpi.nsw.gov.au/fisheries/habitat/publications/policies,-guidelines-

and-manuals/fish-habitat-conservation 

 Posidonia australis populations in Port Hacking, Botany Bay, Sydney Harbour, Pittwater, 

Brisbane Waters and Lake Macquarie are listed under the FM Act as ‘endangered 

populations’ due to ongoing threats leading to a very high risk of extinction in the near 

future (NSW FSC, 2010). 

 The ecological community occurs within the boundaries of  

- aquatic reserves established under the FM Act (e.g. Towra Point Aquatic Reserve and 

North Harbour Aquatic Reserve); 

- Port Stephens-Great Lakes Marine Park (including Broughton Island) established under 

the New South Wales Marine Parks Act 1997; 
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- marine areas of national parks and nature reserves (e.g. Royal National Park and Towra 

Point Nature Reserve) established under the New South Wales National Parks and 

Wildlife Act 1974. 

 

 

2. Summary of threats 

The distribution of the ecological community within estuaries along a coastline hosting the 

highest density of human population in Australia and the greatest degree of coastline utilisation 

in terms of cities, harbours and industry (West, 1990), makes the ecological community 

susceptible to many environmental stresses. The key threats affecting the ecological community 

are: 

 Coastal development – The ecological community can be impacted by coastal 

development directly through removal of seagrass and indirectly through: shading 

which limits the photosynthetic capacity of the seagrass; increased runoff, 

sedimentation and pollution that decrease water and sediment quality and therefore light 

availability; and changed wave or current patterns and/or sediment stability that lead to 

erosion and burial of the seagrass. 

 Dredging - The ecological community can be impacted by dredging directly through 

physical removal at the dredge site, or smothering by sediments at the dredge disposal 

site (McMahon, 2013). Indirect impacts also occur through the generation of turbid 

plumes by sediment particles which are suspended in the water column and reduce light 

reaching the meadows; and changes to the hydrology of the area, wave or current 

patterns or sediment stability with consequent impacts on meadow integrity and water 

quality (Larkum and West, 1990; McMahon, 2013). 

 Boat mooring and other boating related activities – The ecological community favours 

sheltered conditions which are also preferred sites for boat moorings. Activities relating 

to boating and storage of boats often directly remove or damage the ecological 

community and also cause fragmentation and increase the potential for erosion of 

meadows. 

 Catchment disturbance and pollution - The ecological community is impacted by 

increased inputs from a range of pollutants associated with catchment  disturbance 

including sediment, nutrients, metals, hydrocarbons, industrial compounds and litter to 

the associated estuary (Haines and Rollason, 2010; Roper et al., 2011). 

 Climate change - Climate change is anticipated to significantly impact the ecological 

community over time as it is particularly sensitive to a wide range of environmental 

changes resulting from climate change, including changes in temperature, salinity, water 

clarity and nutrient loads and ocean acidification, sea level rise, as well as the frequency 

or severity of cyclones (Pratchett et al., 2011).  

 

Further details about threats to the ecological community can be found at Appendix D. 

 

 

3. Summary of eligibility for listing against the EPBC Act criteria 

 

Criterion 1 – Decline in geographic distribution 

There have been substantial (>30%) declines in parts of the ecological community’s range in 

the past 50 years but this does not apply generally across the ecological community. Further, 

data on pre-European extent and likely significant losses in the 19
th

 and early 20
th

 century are 

not available to undertake a complete analysis of decline in extent across the entire range of the 



12 

ecological community. Consequently, there is insufficient information to determine the 

eligibility of the ecological community for listing under any category of Criterion 1. 

 

Criterion 2 – Small geographic distribution coupled with demonstrable threat 

The ecological community has a restricted distribution based on both a small area of occupancy 

and generally small and fragmented distribution of patches. The ecological community is 

subject to a number of demonstrable and ongoing threats. In some areas (e.g. Sydney 

Metropolitan region), these threats could cause the ecological community to be lost in the 

immediate future (considered here as three generations of Posidonia australis i.e. 15 years). 

However, over its entire range, it is considered that these threats may cause the ecological 

community to be lost in the near future (considered here as five generations of P. australis i.e. 

25 years). Therefore the ecological community has been demonstrated to meet the relevant 

elements of Criterion 2 to make it eligible for listing as endangered. 

 

Criterion 3 – Loss or decline of functionally important species 

The presence of Posidonia australis is critical to the survival of the ecological community as it 

is the foundation species. No other species can provide the habitat structure required to support 

the other component species and ecosystem functions. However, there are insufficient data to 

fully assess the loss or decline of P. australis across the full extent of the ecological community 

over the last 10 years or 3 generation lengths (15 years). As such there is insufficient 

information to determine the eligibility of the ecological community for listing under any 

category of Criterion 3. 

 

Criterion 4 – Reduction in community integrity 

Posidonia australis plays a significant role in community integrity and in ecological and 

biogeochemical processes. A range of threats is operating on the ecological community causing 

loss or decline of P. australis thereby disrupting the critical role of P. australis meadows in 

maintaining community integrity. The change in integrity experienced by the ecological 

community is considered severe as indicated by degradation of the ecological community and 

its habitat (e.g. reduced water quality) that is severe. Therefore, the ecological community is 

eligible for listing as endangered under this criterion. 

 

Criterion 5 – Rate of continuing detrimental change 

At a local or regional scale there have been substantial declines in extent and integrity of the 

ecological community in the past. With increasing populations along Australia's coastline and 

with a corresponding increase in recreational usage and urban development, the increasing 

pressure on coastal resources is particularly evident in estuaries near large urban centres 

(Saenger, 1995) and many of the threats are likely to continue to cause detrimental change to 

the ecological community into the future.  However, there is insufficient information to 

determine the eligibility of the ecological community for listing under any category of 

Criterion 5. 

 

Criterion 6 – Quantitative analysis showing probability of extinction 

There are no quantitative data available to assess this ecological community under this 

criterion. As such there is insufficient information to determine the eligibility of the 

ecological community for listing under any category of Criterion 6. 

 

A detailed assessment of eligibility for listing against the EPBC Act criteria is at Appendix E. 
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4. Priority Conservation Actions 

 

4.1 Conservation objective 

The conservation objective for the ecological community is to mitigate the risk of extinction of 

the ecological community, and help recover its biodiversity and function through the 

protections provided under the Environment Protection and Biodiversity Conservation Act 

1999 and through the implementation of the following priority conservation actions. 

 

4.2 Research and monitoring 

Management and research priorities for the ecological community that would inform future 

regional and local priority actions include: 

 

High priorities: 

 Improve the reliability of indicators and predictors of seagrass ecosystem response to 

environmental change (both natural and human induced). 

 Research and monitor the impact of different styles of ‘seagrass friendly’ moorings on the 

ecological community to ensure intended performance. 

 Develop and trial appropriate and successful methods for transplanting Posidonia australis 

including demonstrating long-term success of methods and sustainable methods for sourcing 

P. australis from donor meadows. 

 

Other priorities: 

 Implement a monitoring program, including a community based seagrass monitoring 

program, to monitor: 

o The extent and condition of the ecological community, including physical damage to 

meadows, density and patchiness of meadows, epiphyte loads and growth. 

o water quality (e.g. levels of nutrients and water clarity) particularly after rainfall 

events and following weekend boating activity. 

o effectiveness of installed pollution control devices (e.g. gross pollutant traps and 

bioretention systems). 

 Investigate sediment dynamics in seagrass communities to identify the significance of 

sediment stabilisation imparted by the ecological community.  

 

4.3 Priority recovery and threat abatement actions 

 

Habitat loss, disturbance and fragmentation 

High priorities: 

 Avoid further loss and fragmentation of the ecological community. 

 Avoid dredging or disposing of dredge spoil in or near to the ecological community. Where 

dredging is unavoidable, dredge in winter not summer thereby avoiding the critical period 

when Posidonia plants are building starch stores which are used by the plant over winter 

when light is reduced by runoff from rainfall.   

  



14 

 Minimise loss and fragmentation of the ecological community through scouring from boat 

propellers, anchors and moorings by  

o relocating swing and cyclone moorings in or adjacent to the ecological community. 

Where relocation is not possible, replace swing and cyclone moorings with 

environmentally friendly moorings (e.g. screw moorings). 

o providing mooring buoys in high use areas; 

o introducing buffer zones; and 

o implementing boating restriction zones (e.g. no go, no wash or go slow zones) over 

shallow areas of the ecological community. 

 

Other priorities: 

 Identify sources of sediment inputs impacting the ecological community and appropriate 

mitigation approaches. 

 Control turbidity and sedimentation effects from dredging in the vicinity of the ecological 

community by minimising spill, overflow and leakage from the dredges and barges; 

judicious selection of dredging equipment; seasonal or tidal restrictions; use of turbidity and 

light based dredge management programme (e.g. turbidity and light (Photosynthetically 

Active Radiation (PAR)) based triggers to initiate specific management responses including 

cessation of dredging). 

 Avoid changes to hydrology in adjacent coastal regions that may result in changes to the 

natural hydrological regime influencing the ecological community, including new training 

walls and other structures that impede natural drainage and increase or decrease run-off, 

salinity, or pollution. 

 Avoid placement of new pipes and cables through the ecological community. 

 Design foreshore structures such as jetties, boat ramps and seawalls, to avoid shading or 

physically damaging the ecological community. 

 Where feasible, remove structures that are impacting on seagrass meadows particularly 

where the structure is impeding restoration of the ecological community. 

 Implement water quality management in catchments to reduce nutrient and sediment loads 

into receiving estuarine environments in which the ecological community occurs. 

 Maintain and restore native foreshore vegetation to act as a buffer zone. 

 Encourage stormwater reuse in adjacent local government areas through detention devices 

and promoting and providing incentives for installing rainwater tanks with connections to 

toilets and washing machines. 

 Do not straighten meanders in salt marsh or mangroves and in some cases return meanders 

where they have been straightened. 

 Promote opportunities for inclusion of the ecological community in any proposed reserve 

tenure or other conservation management arrangements. In particular, ensure that remnants 

that are of particularly high quality or important for connectivity are considered for inclusion 

in reserve tenure or other marine conservation measures. 
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Communication and conservation information 

High priorities: 

 Provide signage at boat ramps including information about how to reduce or avoid damaging 

the ecological community. 

 Provide information with boat and fishing licenses and to local yacht clubs fishing clubs 

about how to reduce or avoid damaging the ecological community.  

 Publish short articles in fishing magazines about the ecological community and how to 

reduce or avoid damaging it. 

 Liaise with local councils and State authorities to ensure new coastal development, forestry 

development or other activities involving substrate or vegetation disturbance do not 

adversely impact on the ecological community. 

 Liaise with planning authorities to ensure that planning takes the protection of the ecological 

community into account, with due regard to principles for long-term conservation. 

 In consultation with land and sea managers, local and state authorities and Indigenous 

groups, develop or support appropriate education programs, information products and 

signage to help the public (in particular, boat users) recognise the presence and importance 

of the ecological community, the need to manage water quality and their responsibilities 

under state and local regulations and the EPBC Act. 

Other priorities: 

 Undertake stormwater pollution education for schools, industries and local residents in 

which impacts of stormwater pollution on the ecological community and marine ecology 

more generally are defined and measures to reduce stormwater are developed. 

 Increase coordination between different government authorities to better manage the 

ecological community. 

 

4.4 Recovery Plan Recommendation 

There is no state recovery plan across the full distribution of the ecological community but 

there are existing catchment and estuary management plans and other planning documents 

relating to the recovery of ecological community (refer Appendix F). Taking into account the 

protection from EPBC listing, recovery and threat abatement priorities and actions specified in 

this conservation advice (refer pages 13-15) and the existing management and other plans, a 

recovery plan for the ecological community is not recommended at this time. 
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Appendix A  Distribution Map  
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Appendix B  List of fauna 

Table B1 is an indicative rather than comprehensive list of fauna associated with the ecological 

community with scientific names as at September 2014. Patches may not include all taxa on the 

list or may include other taxa not listed. 

 

Table B1. Faunal taxa associated with the ecological community (Sources: Young, 1981; Collett et 

al., 1984; Burchmore et al., 1984; Middleton et al., 1984; Ferrell et al., 1993; Rotherham and West, 2002.) 

Taxa Common Name 
NEMERTEA  

Nemertean sp.  

POLYCHAETA  

Armandia intermedia  

Barantolla lepte  

Carazziella hirsutiseta  

Caulleriella sp.  

Ceratonereis mirabilis  

Eunice australis  

Heteromastus filiformis  

Hyboscolex dicranochaetus  

Lumbrineris sp.  

Lysilla pacifica  

Magelona dakini  

Marphysa mullawa  

Mediomastus australiensis  

Naineres australis  

Neanthes cricognatha  

Nematonereis sp.  

Notomastus torquatus  

Onuphis sp.  

Prionospio aucklandica  

Prionospio tridentata  

Prionospio wambiri  

Prionospio yuriel  

Pseudopolydora paucibranchiata elkhorn slough spionid 

Rhinothelepus lobatus  

Scyphoproctus djiboutiensis  

Simplisetia aequisetis squirt worm 

Spio pacifica  

Syllis sp.  

MOLLUSCA  

Alaba sp.  

Anadara trapezia Sydney cockle 

Aplysia sp.  

Austrocochlea constricta common periwinkle 

Euprymna stenodactyla   

Idiosepius notoides southern pygmy squid 

Mysella sp.  

Nassarius burchardi Burchard’s dog whelk 

Macomona deltoidalis Deltoid tellen 

Velacumantus australis Australian mud whelk 

Wallucina assimilis  
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Taxa Common Name 
CRUSTACEA  

Actumnus setifer short-haired crab 

Alpheus pacificus  

Alpheus sp.  

Ampelisciphotis sp.  

Amphithoe sp.   

Birubius sp.  

Caprella sp.  

Cirripedia sp.  

Monocorophium acherusicum  

Corophium sp.   

Cymadusa sp.  

Dulichiella sp.  

Gammaropsis sp.  

Gladioferens sp.  

Halicarcinus ovatus three-pronged sea spider 

Halicarcinus sp.  

Hippolyte caradina little shrimp 

Ilyograpsus paludicola  

Latreutes  porcinus big nosed seagrass shrimp 

Lucifer hanseni ghost prawn 

Lysianassidae sp.  

Melicertus plebejus eastern king prawn 

Metapenaeus macleayi eastern school shrimp 

Mysida sp.  

Oedicerotidae sp.  

Paracorophium brisbanensis  

Paranthura sp.  

Portunus armatus Australian blue swimming crab 

Protohyale rubra  

Siriella sp.   

Tanaidae sp.  

Temora turbinata  

Tethygeneia sp.  

PISCES  

Acanthaluteres spilomelanurus bridled leatherjacket 

Acanthopagrus australis yellow fin bream 

Achoerodus viridis eastern blue groper 

Ambassis jacksoniensis Port Jackson glassfish 

Anguilla reinhardtii longfin eel 

Apogonid sp.  

Apogonichthyoides chrysurus gentle gobbleguts 

Arenigobius bifrenatus bridled goby 

Arenigobius frenatus halfbridled goby 

Arothron hispidus stars and stripes puffer 

Atherinomorus vaigiensis common hardyhead 

Atherinosoma microstoma smallmouth hardyhead 

Bathygobius krefftii Krefft’s frillgoby 
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PISCES cont.  

Batrachomoeus dubius eastern frogfish 

Brachaluteres jacksonianus southern pygmy leatherjacket 

Callogobius depressus flathead goby 

Callogobius mucosus sculptured goby 

Centropogon australis eastern fortescue 

Cheilodactylus spectabilis banded morwong 

Clupeidae  

Cnidoglanis macrocephalus estuary cobbler 

Cristiceps australis southern crested weedfish 

Enoplosus armatus old wife 

Euristhmus lepturus longtail catfish 

Favonigobius exquisitus exquisite sandgoby 

Favonigobius lateralis southern longfin goby 

Afurcagobius tamarensis Tamar goby 

Gerres subfasciatus silver biddy 

Girella tricuspidata luderick 

Gobiopterus semivestitus glassgoby 

Gymnapistes marmoratus soldier 

Haletta semifasciata blue weed-whiting 

Hippocampus whitei White’s seahorse 

Hypnos monopterygius coffin ray 

Lethrinus sp.   

Liza argentea gold spot mullet 

Lutjanus russellii Moses’ snapper 

Meuschenia freycineti  sixspine leatherjacket 

Meuschenia trachylepis yellowfin leatherjacket 

Microcanthus strigatus stripey 

Monacanthus chinensis fanbelly leatherjacket 

Mugil cephalus sea mullet 

Myxus elongatus sand mullet 

Nelusetta ayraud ocean jacket 

Neoodax balteatus little weed whiting 

Nesogobius pulchellus sailfin goby 

Paramonacanthus otisensis dusky leatherjacket 

Parupeneus spilurus blacksaddle goatfish 

Pelates quadrilineatus fourline striped grunter 

Pelates sexlineatus eastern striped grunter 

Petroscirtes fallax yellow sabretooth blenny 

Petroscirtes lupus brown sabretooth blenny 

Philypnodon grandiceps flathead gudgeon 

Platycephalus fuscus black flathead 

Pomatomus saltatrix tailor 

Prionurus sp.  

Pseudocaranx dentex silver trevally 

Pseudolabrus guentheri Gunther’s wrasse 

Redigobius macrostoma largemouth goby 
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PISCES cont.  

Rhabdosargus sarba Tarwhine 

Sardinops sagax Australian sardine 

Scobinichthys granulatus rough leatherjacket 

Scorpaena papillosa southern red scorpionfish 

Scorpis lineolata silver sweep 

Siganus fuscescens black rabbitfish 

Sillago ciliata sand whiting 

Siphamia cephalotes Wood’s siphonfish 

Sphyraena obtusata striped barracuda 

Stigmatopora argus spotted pipefish 

Stigmatopora nigra wide-bodied pipefish 

Siphamia cephalotes wood’s siphonfish 

Tetractenos hamiltoni common toadfish 

Torquigener pleurogramma weeping toadfish 

Upeneichthys lineatus bluestriped goatfish 

Upeneus tragula bartail goatfish 

Urocampus carinirostris hairy pipefish 

Vanacampus margaritifer mother-of-pearl pipefish 

Vanacampus phillipi Port Phillip pipefish 

Vincentia conspersa southern cardinal fish 
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Appendix C  Relevant biology and ecosystem functions  

Seagrasses variously play a role in supporting biodiversity, providing habitat, stabilising 

sediments, protecting water quality and sequestering carbon. Of the three dominant species of 

seagrass in south eastern Australia (Halophila ovalis, Zostera muelleri subsp. capricorni and 

Posidonia australis), P. australis is considered to provide the most structural complexity to 

seagrass habitat and play the most vital role in ecosystem processes (Middleton et al., 1984; 

Creese et al., 2009).  

 

Posidonia australis 

Distribution 

Posidonia australis is a meadow-forming seagrass distributed throughout southern Australia 

from Shark Bay (25°S) on the west coast, across southern Australia to Wallis Lake (32°S) on 

the east coast, around Bass Strait islands and along the north coast of Tasmania. On the east 

coast, it is mostly confined to estuaries. On the south and west coasts it occurs in a range of 

habitats including estuaries, exposed coastlines where reefs or islands give local protection 

from ocean swell (Carruthers et al., 2007), or at depths which sufficiently reduce wave energy 

(e.g. at the base of exposed cliffs of western Eyre Peninsula) (Shepherd and Robertson, 1989). 

Dense meadows are often monospecific, although it is frequently found with other seagrass 

species.  

 

Reproduction 

Sexual reproduction is required to maintain genetic diversity within and among meadows of the 

ecological community. It provides local gene flow through pollen transfer and regional gene 

flow through longer distance seed dispersal (Sinclair et al., pers. comm., 2014).  

 

Within the ecological community, Posidonia australis flowers infrequently and P. australis 

seedlings are rarely observed (NSW FSC, 2010). Posidonia australis meadows in Pittwater are 

the only known meadows in the ecological community to regularly flower and produce seeds 

(Sinclair et al., pers. comm., 2014). The absence or low level of natural recruitment within and 

between meadows has long term implications for turnover and natural re-establishment in 

declining or significantly damaged meadows (Sinclair et al., pers comm., 2014).  

 

Restoration 

In New South Wales, the development of large Posidonia australis meadows is thought to have 

occurred primarily through rhizomatous growth
13

 (NSW FSC, 2010). This process is extremely 

slow and it has been calculated that the existing extensive meadows of P. australis may have 

taken centuries to establish (NSW FSC, 2010). The dependence on relatively slow-growing 

rhizomes coupled with low recruitment from seed, reduces the ability of Posidonia australis 

meadows to recover after disturbance and impedes restoration (Meehan and West, 2000).  

While, Posidonia australis has been reported to recover after disturbance (Meehan and West, 

2000), the rate and success of recovery is dependent on the state of the disturbance that 

removed it originally and the number of actively spreading shoots (Wright et al., 2013). To date 

no effective restoration strategies on ecologically significant scales (km
2
) have been 

demonstrated in New South Wales estuaries.  

 

 

                                                 
13

 Posidonia australis spreads across the surface of the seafloor by extending horizontal shoots into bare areas, 

which consolidate sediment and become buried. Vertical shoots emerge through sediment, each carrying 2-4 strap-

like leaves. (NSW SC, 2010) 
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Light 

Light or Photosynthetically Active Radiation (PAR), is one of the most important 

environmental variables controlling the depth distribution and productivity of 

Posidonia australis meadows. Reductions in PAR are a major cause of seagrass loss or decline, 

the effects of which are likely to flow through to higher trophic levels.  

The light available to seagrasses (and epiphytic algae) varies greatly with the seasons and 

weather, both of which influence the intensity, wave-length, photoperiod and duration of light 

climate (Gartner et al., 2010). Consequently, seagrasses are adapted to variable light conditions 

and have evolved strategies to cope with reduction in PAR, within natural limits (Gartner et al., 

2010). However, there are many anthropogenic pressures, such as eutrophication, 

sedimentation, dredging and shading, which magnify variations in light availability.  

Typical seagrass responses to light reduction include decreases in carbohydrate content, shoot 

density, number of leaves and shoot productivity, which can lead to seagrass loss or changes in 

canopy structure (eg. thinning) (Fitzpatrick and Kirkman, 1995; Gartner et al., 2010). Algal 

epiphyte biomass is also reduced (Fitzpatrick and Kirkman, 1995). Epifauna respond to 

changes in seagrass and algal epiphyte density and therefore, the abundance and composition of 

epifauna, especially those associated with the leaves, are likely to be affected (Gartner et al., 

2010). Given the link between seagrass systems as a provider of food and habitat to secondary 

production, it could be expected that the effects of changes in seagrass, algal epiphyte biomass 

and epifaunal assemblage would flow through to higher trophic orders (Fitzpatrick and 

Kirkman, 1995; Gartner et al., 2010). 

 

Habitat 

Posidonia australis meadows function as habitat and shelter by protecting fauna from 

predation, desiccation and extreme water movements (e.g. storm waves). These attributes make 

P. australis meadows important nursery grounds in some areas for various species of fish and 

crustaceans including some of commercial importance (e.g. Girella tricuspidata (luderick), 

Monacanthus chinensis (fantail leatherjacket), Meuschenia freycineti (six-spine leatherjacket) 

and M. trachylepis (yellowfin leatherjacket)) (Middleton et al., 1984).  

Posidonia australis contributes greatly to the productivity of estuaries, particularly through the 

production of leaf material (Meehan, 2001). The leaves provide a substrate for the 

establishment of a diverse assemblage of benthic flora (epiphytes) and invertebrates (epifauna). 

Epiphytes and epifauna are grazed by a wide diversity of crustaceans and other invertebrates 

which in turn support a range of larger animals permanently or temporarily associated with the 

ecological community. Leaf material is decomposed and consumed by a rich variety of detrital 

feeders and macrofauna inhabiting P. australis meadows (Meehan, 2001). Collett et al. (1984) 

found over 300 species of polychaetes, crustaceans and molluscs inhabiting P. australis 

communities in five New South Wales estuaries including Wallis Lake, Shoal Bay (Port 

Stephens), Botany Bay and Port Hacking. This benthic macro-fauna is, in turn, consumed by 

larger animals (Meehan, 2001). Leaf material is also exported to adjacent ecosystems acting as 

important trophic links with other ecosystems (Gobert et al., 2006). 

 

Water and sediment quality protection and sediment stabilisation 

Posidonia australis meadows modify surrounding physical and geochemical conditions. The 

meadows trap and stabilise sediments thereby protecting water quality. The leaves act as baffles 

to the current which reduces current flow within the leaf canopy. As a result fine particles in the 

water column settle out and fine material already within the canopy and sediment is prevented 

from being resuspended. The binding ability of P. australis roots and rhizomes is such that 

meadows may be raised 1 metre or more above the surrounding sediment surface (Leadbitter, 
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1986). The roots and rhizomes also attenuate the reduced condition of the sediments, thereby 

avoiding the accumulation of toxic compounds, such as sulphide (Duarte, 2000).  

 

Carbon sequestration 

Seagrasses have a disproportionately large carbon storage potential relative to their global area 

(Lavery et al., 2013). Carbon in seagrass meadows consists of carbon stored in the above 

ground (plant tissue) and below ground biomasses (roots and rhizomes); and sediment, within 

organic (bacteria, microalgae, macroalgae and detritus) and inorganic (carbonates e.g. shells) 

forms (Macreadie et al., 2014).  

Posidonia australis has a particularly large capacity for carbon storage. In a recent survey of 

the sedimentary organic carbon stocks in 17 Australian seagrass habitats, P. australis had the 

highest organic carbon stocks considered (Lavery et al., 2013). The high capacity of 

P. australis meadows to store carbon is mostly to result from their high primary production, 

deeper, larger, more persistent rhizomes, characterised by forms of structural carbon more 

likely to be preserved in marine sediments and low decomposition rates in the typically oxygen 

poor soils (Fourqurean et al., 2012). By reducing near-bottom mean water velocities, the deeper 

canopy of P. australis meadows enhances the capacity of meadows to filter out particles from 

the water column and store them in soils. The resulting stability of P. australis organic carbon 

storage allows organic carbon to accumulate over long periods of time into deep deposits 

(>1m) (Fourqurean et al., 2012).   



24 

Appendix D  Description of threats 

Coastal development  

The distribution of the ecological community within estuaries along a coastline hosting the 

highest density of human population in Australia and the greatest degree of coastline utilisation 

in terms of cities, harbours and industry (West, 1990), makes the ecological community 

susceptible to many environmental stresses caused by coastal development (Meehan, 2001).  

Coastal development includes construction of ports; foreshore structures such as reclamation 

walls, moorings, jetties and boat ramps; buildings ranging from utility structures to highrise 

apartments; and infrastructure, such as pipes and cables for the transport of gas, water and 

energy. Coastal development can impact the ecological community directly through removal of 

seagrass, and indirectly through shading which limits the photosynthetic capacity of the 

seagrass leading to localised dieback of seagrasses (Kirkman, 1989; Fyfe); increased runoff, 

sedimentation and pollution that decrease water and sediment quality; and changed wave or 

current patterns and sediment stability that lead to erosion or burial of the seagrass. 

Coastal development has caused a reduction in the area and health of the ecological 

community, particularly in the Sydney metropolitan region, through port and marina 

construction and operation, intensive urbanisation and increases in recreational boating 

activities (Larkum, 1976; Shepherd et al., 1989; Larkum and West, 1990; Meehan, 2001; West, 

2011; Evans et al. in prep).  

 

Dredging   

Dredging is carried out to maintain existing ports and navigation channels, for expansion to 

allow access for larger ships and for the construction of new ports, as well as other activities 

such as land reclamation, beach nourishment, laying of pipelines and cables and sand mining.  

The ecological community can be impacted by dredging directly through physical removal of 

Posidonia australis at the dredge site, or smothering by sediments at the dredge disposal site 

(McMahon, 2013). Indirect impacts also occur through the generation of turbid plumes by 

sediment particles which are suspended in the water column and reduce light reaching the 

meadows, and changes to the hydrology of the area, wave or current patterns or sediment 

stability with consequent impacts on meadow integrity and water quality (Larkum and West, 

1990; McMahon, 2013). In the case of contaminated sediment or sediments with high contents 

of organic matter, dredging and resuspension may also lead to effects on water quality by the 

release of contaminants, an increase in nutrient concentrations and reduced dissolved oxygen in 

the water column (Erftemeijer and Lewis, 2006). 

In Botany Bay between 1942 and 1984, dredging associated with the development of a port on 

the northern side of Botany Bay contributed to major losses of the ecological community from 

the southern foreshores of Botany Bay as a result of a changed wave regime (Larkum and 

West, 1990). Dredging of the entrance was undertaken to direct wave energy away from 

berthing facilities directing the incident wave energy on to Towra Point, resulting in a 10-20% 

increase in wave height. The new wave regime caused a loss of the ecological community from 

Towra Point both directly as a consequence of mechanical disturbance and indirectly as a result 

of moving sediments smothering the seagrasses (Larkum and West, 1990). 

 

Boat mooring and other boating related activities 

Activities relating to boating and storage of boats often directly remove or damage the 

ecological community and also cause fragmentation and increase the potential for erosion of 

meadows (West, 2011).  

The ecological community favours sheltered conditions which are also preferred sites for boat 

moorings. Traditional boat moorings located in the ecological community produce circular 
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scours in the meadow as a result of the slack chain from the mooring moving through the 

seagrass with each wind direction change (Wright et al., 2013). In shallow water, boat 

propellers can remove seagrass leaves and rhizomes leaving scars in meadows (West, 2011). 

Often the scaring is restricted to narrow widths (up to 50cm), but it can be many hundreds of 

metres in length (West, 2011). 

While fragmentation and sand patches or ‘blowouts’ naturally occur in seagrass beds (Kirkman 

and Kuo, 1990), the damage from boat moorings, particularly from locally dense clusters of 

boat moorings, and boat propellers enhances and increases the rate at which fragmentation 

occurs (West, 2011).  Fragmentation across large areas of a meadow can result in sediments 

becoming mobile, individual bare sand patches combining and forming larger bare sand 

patches, deeper holes forming and ultimately leading to the entire meadow becoming unstable 

(Kirkman, 1997; West, 2011). 

Scouring by boat moorings and boat propellers is evident in 7 of the 9 estuaries in which the 

ecological community is known to occur (West, 2011). In estuaries such as Port Stephens, Lake 

Macquarie, Pittwater and Sydney Harbour, there are hundreds of moorings located in seagrass 

meadows including observable impacts on the ecological community (West, 2011). At some 

sites the damage to the ecological community is very significant (West, 2011). For example, in 

Lake Macquarie it has been estimated that 0.06 km
2
 of the ecological community has been lost 

through damage from boat moorings and contributed an additional 17.5 kilometres of exposed 

edge in what would otherwise be a naturally continuous Posidonia australis meadow (Wright 

et al., 2013). Additionally, in some mooring areas of Lake Macquarie, moorings are so closely 

spaced that the mooring scours combine to form large continuous bare patches (Wright et al., 

2013). In Sydney Harbour, Evans et al. (pers. comm., 2014), attribute localised losses of 

meadow area of up to 40% to blow-outs and destabilised sediment caused by boat moorings 

which have continued to expand since late 2009 and have shown no signs of recovery. 

The ability of Posidonia australis to recover from habitat fragmentation is considered 

extremely low given its slow rate of growth. Coupled with increasing population along 

Australia's coastline and a corresponding increase in recreational boat usage, loss and 

fragmentation resulting from boating activities is one of the most serious and ongoing threats to 

the ecological community. 

 

Catchment disturbance and pollution 

The ecological community is impacted by increased inputs from a range of pollutants 

associated with catchment  disturbance including sediment, nutrients, metals, hydrocarbons, 

industrial compounds and litter to the associated estuary (Haines and Rollason, 2010; Roper et 

al., 2011). Land cleared for agricultural, residential and industrial development is a major 

pressure in many New South Wales coastal catchments (e.g. Umwelt, 2000; Meehan, 2001; 

Manly Council 2008; Haines and Rollason, 2010). More than half the estuaries in New South 

Wales are subject to double the natural levels of sediment and nutrient inputs and around one-

third of catchments are more than 50% cleared of natural vegetation (SOE Committee, 2011). 

Exacerbating the impacts of catchment disturbance is increasing population in NSW coastal 

catchments through the associated increase in pollution loads in stormwater and sewage 

overflows, disturbance of riparian and foreshore vegetation, litter and general degradation of 

the environment (Roper et al., 2011).  

One of the most damaging pollutants to the ecological community is increased nutrients; 

primarily nitrogen and phosphorus. Excess nutrients can trigger phytoplankton blooms or 

excessive epiphyte growth, reducing the amount of light received for photosynthesis by the 

seagrass leaves and potentially smothering the ecological community (Shepherd et al., 1989; 

Kirkman, 1997). The epiphytes and dead seagrass leaves fall to the substrate beneath, are 

broken down by bacteria that use up oxygen, and this anoxic sediment gives off hydrogen 

sulphide that kills the benthic flora and the whole seagrass ecosystem may be lost (Duarte, 
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2002) with subsequent changes in habitats and the structure and function of estuarine food 

webs (Roper et al., 2011). 

Nutrient inputs are associated with catchment disturbance as well as fertiliser application, 

effluent discharges and urban stormwater. The ecological community may be impacted by 

other pollutants such as industrial chemicals from factories, including heavy metals, 

petrochemicals and toxic compounds that enter the sea via runoff and stormwater. The release 

of sewage and industrial effluents along the northern shoreline of Botany Bay, from the 1830s 

until the mid 1970s is considered to be a major factor responsible for the complete loss of the 

ecological community along the northern shoreline (Larkum and West, 1990). In Port Hacking, 

increases in sediment and nutrients from an increasing population and housing density are part 

of a range of factors that have contributed to a decline in the ecological community of 

approximately 20% (Williams and Meehan, 2004). 

 

Fishing 

Fishing by recreational and commercial fishers removes finfish and shellfish from the 

ecological community and can result in damage to seagrass meadows (e.g. removal of leaf 

biomass and rhizomes) from boats, fishing gear and people (e.g. wading through meadows and 

bait digging) (Roper et al., 2011). In NSW, commercial and recreational fishing is regulated so 

as to minimise damage to key fish habitat (including Posidonia australis). For example, where 

a particular gear type is shown to damage key fish habitat, its impact will be required to be 

ameliorated. 

 

Invasive Species 

The invasive pest alga Caulerpa taxifolia has invaded many estuaries in New South Wales. 

Recent research (Glasby, 2013) concludes that there is no evidence that C. taxifolia is driving 

the loss of native seagrasses including Posidonia australis and does not appear to be preventing 

the recovery of the native species. Rather, it is likely that parts of the ecological community 

that are already under stress from other anthropogenic disturbances might become more 

susceptible to impacts from C. taxifolia. Further, if the ecological community is removed, 

C. taxifolia will potentially colonise the area previously occupied and prevent the complete 

recovery of the ecological community (Glasby, 2013). 

 

Climate change 

Climate change is anticipated to significantly impact the ecological community over time as it 

is particularly sensitive to a wide range of environmental changes resulting from climate 

change, including changes in temperature, salinity, water clarity and nutrient loads and ocean 

acidification, sea level rise, as well as the frequency or severity of cyclones (Pratchett et al., 

2011).  

While the ecological community may be positively impacted by increases in atmospheric CO2 

which will lead to a higher proportion of dissolved CO2 in the ocean and coastal areas, 

favouring seagrass productivity (e.g. increases in seagrass biomass, in seagrass depth limits and 

an enhancement of the role of seagrass beds in carbon nutrient cycles), the ecological 

community is expected to be negatively impacted by sea level rise due to increases in water 

depth and increased turbidity of coastal waters due to erosion of coastlines or more frequent 

incidences of flooding (Poloczanska, 2006). Additionally, sea temperatures, UV radiation and 

frequency of natural disturbance regimes such as storms and cyclones are also predicted to 

change, and combined, their impacts may negate the benefits of increased CO2 availability 

(Poloczanska, 2006).  
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Appendix E Eligibility for listing against the EPBC Act Criteria 

 

Criterion 1 Decline in geographic distribution 

Changes in the extent of the ecological community are difficult to quantify due to poor 

historical data and changes in mapping techniques between surveys (NSW FSC, 2010). It is 

very likely that large-scale losses in seagrass area, including the ecological community, 

occurred in estuaries in New South Wales during the 19
th

 and 20
th

 centuries (Larkum, 1976). 

This is particularly the case in Sydney metropolitan waterways where many major dredging 

and reclamation projects were carried out to modify entrances, deepen channels and establish 

ship and ferry facilities (Larkum, 1976).  

 

At a local scale estimates of substantial decline in the ecological community have been 

recorded (Table C.1). 

 

Table C1.1 Estimates of decline in the ecological community 

Location Timeframe % decline Source 

Wallis Lake  1985-2009 26* Creese et al., 2009 

Lake Macquarie since mid 

1980s 

47 NSW DPI, unpublished 

information, cited in 

NSW FSC, 2010 

Brisbane Waters since mid 

1980s 

32 NSW DPI, unpublished 

information, cited in 

NSW FSC, 2010 

Pittwater since mid 

1980s 

12 NSW DPI, unpublished 

information, cited in 

NSW FSC, 2010 

Botany Bay 1942-1984 58 Larkum and West, 1990 

Port Hacking 1951-1999s 21 Meehan, 2001 

*This figure is derived from a comparison of two state-wide surveys of estuarine macrophytes undertaken in the 

1980s (West et al., 1985) and in the 2000s (Creese et al., 2009). Due to differences in mapping techniques between 

the two surveys, Creese et al., (2009) note that this estimated loss requires verification. 

 

Conclusion 

While there are documented substantial declines in parts of the ecological community’s range, 

data on pre-European extent and likely significant losses in the 19
th

 and early 20
th

 century are 

not available to undertake a complete analysis of decline in extent across the entire range of the 

ecological community. Consequently, there is insufficient information to determine the 

eligibility of the ecological community for listing under any category of Criterion 1.  
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Criterion 2 Small geographic distribution coupled with demonstrable threat 

This criterion aims to identify ecological communities that are geographically restricted to 

some extent. Three indicative measures apply:  

1) extent of occurrence, an estimate of the total geographic range over which the ecological 

community occurs;  

2) area of occupancy, an estimate of the area actually occupied by the ecological community 

(which generally equates with its present extent); and  

3) patch size distribution, an indicator of the degree of fragmentation of the ecological 

community.  

It is recognised that an ecological community with a distribution that is small, either naturally 

or that has become so through landscape/seascape modification, has an inherently higher risk of 

functional extinction if it continues to be subject to ongoing threats that may cause it to be lost 

in the future.  

Extent of occurrence  

The ecological community is a broad-scale ecological community that mostly occurs in 

estuaries along the New South Wales coastline in the Manning Shelf and Hawkesbury Shelf 

bioregions (IMCRA v4.0). Its extent of occurrence is approximately 6 000 km
2
 (600,000 ha) 

which represents a limited geographic distribution. 

Area of occupancy 

The ecological community mostly occupies specific estuaries. The calculated remaining area of 

occupancy for the ecological community is approximately 14 km
2
 (1400 ha) (Creese et al., 

2009) (Table C2.1), which is indicative of a restricted distribution.  
 

Table C2.1 Current area of occupancy of the ecological community (Source: Creese et al., 

2009) 

Estuary Current extent km
2
 (ha)  

Wallis Lake 2.425   (242.5) 

Port Stephens 4.097   (409.7) 

Lake Macquarie 0.991   (99.1) 

Brisbane Water 0.957   (95.7) 

Broken Bay 0.003   (3) 

Hawkesbury River 0.007   (7) 

Pittwater 1.245   (124.5) 

Port Jackson 0.104   (10.4) 

Botany Bay 3.151   (315.1) 

Port Hacking 0.633   (63.3) 

Total 13.613   (1361.3) 

 

Patch (meadow) size distribution 

While the ecological community is naturally fragmented, being restricted to estuaries and 

embayments, an analysis of patch (meadow) sizes indicates that the ecological community is 

highly fragmented with a mean patch size of approximately 0.014 km
2
 (1.4 ha) (Table C2.2) 

and median size of 0.0004 km
2 

(0.04 ha), also considered to be very restricted. Almost all 

patches (99.6%) have a size less than 1 km
2
 (100 ha).  
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Table C2.2 Patch size distribution of the ecological community 

Thresholds Size range (km
2
) No. patches % patches 

Cumulative 

% 

  

Very 

Restricted  <0.1 km
2
 (<10 ha) 913 97.6 97.6   

Restricted 

  

0.1 km
2
 – <1 km

2
  

(10 ha - <100 ha) 21 2   

99.6 

    ≥1 km
2
 (≥100 ha) 1 0.4     

    Total 935   

  

  
    

   Ongoing threats 

As outlined in Appendix C Description of Threats, the ecological community is subject to a 

range of threats that is increasing fragmentation of the community. Many of these threats will 

continue to operate, or even intensify and potentially compound each other, rather than 

diminish. An example of a significant continuing and intensified threat to the ecological 

community is boating related activities that cause the loss of Posidonia australis from the 

ecological community, leading to fragmentation of meadows. Once a meadow is fragmented, 

the seafloor sediment becomes vulnerable to erosion, potentially resulting in progressive 

erosion of the meadow. In 7 out of the 9 estuaries in which the ecological community occurs, 

scouring by boat moorings and scaring by boat propellers is evident. In Lake Macquarie, it is 

estimated that 0.06 km
2
 (6 ha) of the ecological community has been lost through damage from 

boat moorings and has contributed an additional 17.5 km of exposed edge in what would 

otherwise be a naturally continuous P. australis meadow.  

 

Given the link between seagrass systems as a provider of food and habitat to secondary 

production, it could be expected that the effects of Posidonia australis loss or changes in 

canopy structure would have flow on effects for algal epiphyte biomass, epifaunal assemblages 

and higher trophic orders. 

 

Recoverability 

The dependence on relatively slow rhizomatous growth for the maintenance and expansion of 

existing meadows and low recruitment from seed reduces the ability of Posidonia australis 

meadows to recover after disturbance and impedes restoration.  As outlined under Criterion 3: 

meadow revegetation and recovery are extremely slow; once a meadow is fragmented, the 

seafloor sediment becomes vulnerable to erosion and the site may become unsuitable for 

restoration; existing areas of the ecological community can be considered isolated populations; 

low levels of genetic diversity increase the risk of extinction; and to date, there is no evidence 

that the ecological community can be restored at a landscape scale once removed. 

 

Conclusion 

The ecological community has a restricted distribution based on both a small area of occupancy 

and generally small and fragmented distribution of patches. The ecological community is 

subject to a number of demonstrable and ongoing threats. In some areas (e.g. Sydney 

Metropolitan region), these threats, coupled with the reduced ability of the Posidonia australis 

to recover after disturbance, could cause the ecological community to be lost in the immediate 

future (considered here as three generations of Posidonia australis i.e. 15 years). However, 

over its entire range, it is considered that these threats, may cause the ecological community to 

be lost in the near future (considered here as five generations of P. australis i.e. 25 years). 

Therefore the ecological community has been demonstrated to meet the relevant elements of 

Criterion 2 to make it eligible for listing as endangered. 



30 

Criterion 3 Loss or decline of functionally important species 

Functionally important species 

Posidonia australis is the functionally important foundation species in the ecological 

community. It is a long lived, slow growing perennial, that is very good at stabilising estuarine 

sediment. Posidonia australis meadows can often be very dense and persist for decades.  They 

are considered to provide the greatest habitat structure of any of the seagrass species found in 

New South Wales (Creese et al., 2009). Posidonia australis meadows act as a nursery for many 

important fish and invertebrate species, protect water quality, mitigate currents preventing 

erosion of nearshore areas and provide a surface for the establishment of epiphytes, epifauna 

and infauna which provide an important food resource for larger invertebrates and fish.  

 

Level of decline 

The distribution of the ecological community within estuaries along coastline in Australia that 

is the most densely populated and heavily utilised (West, 1990), makes the ecological 

community susceptible to many environmental stresses such as increased nutrients and 

sediment, dredging, land reclamation and damage from recreational fishing and boating.  

 

In most of the estuaries in which the ecological community occurs, these stressors have caused 

a reduction in the area and/or health of Posidonia australis. For example, in Botany Bay, 58% 

of the once continuous meadows of P. australis have degraded into a number of fragmented 

patches, due to poor catchment management, uncontrolled effluent disposal, dredging of the 

Bay’s entrance and storm events (Larkum and West, 1990). In Port Hacking, since the 1950s 

P. australis declined 18% due to a range of human disturbances including foreshore 

development, dredging, bait digging and boating activities (Meehan, 2001). Between 2009 and 

2013, localised losses of P. australis in Sydney Harbour, Pittwater, Lake Macquarie and 

Botany Bay range 8-36%; these declines are mainly attributable to boat moorings and/or 

propeller scars (Evans et al. in prep).  

 

Restorability of the ecological community 

Maintenance and expansion of Posidonia meadows typically depends on vegetative growth 

(Kuo and Kirkman, 1996). This process is extremely slow; one estimate of the rate of 

revegetation of bare patches in southeastern Australia is 8.4 cm per decade (Meehan & West 

2000).  

 

The ability of Posidonia australis to recover from habitat fragmentation is considered 

extremely low and there is substantial evidence that the ecological community can take decades 

to recover after major disturbance (Larkum, 1976; Larkum and West, 1990; Meehan and West, 

2000). Once a meadow is fragmented, the seafloor sediment becomes vulnerable to erosion, 

potentially resulting in further seagrass decline. Often, loss of the ecological community leads 

to irreversible changes in the nature of the environment and habitat, rendering the site 

unsuitable for restoration. 

 

The slow development of individual Posidonia australis plants, the likely restricted dispersal of 

fruit and seeds and the slow expansion rate of meadows mean that existing areas of the 

ecological community are effectively isolated populations in respect to their long-term survival 

(NSW FSC, 2010). Limited genetic diversity across the P. australis meadows further reduces 

the ability of the meadows to adapt to environmental stress and recolonise locally depleted 

areas. The northern-most meadows of the ecological community have the lowest diversity and 

so are most at risk of extinction should environmental conditions significantly change (Evans et 

al., 2014). To date, there is no evidence that the ecological community can be restored at a 

landscape scale once removed. 
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Conclusion 

The presence of Posidonia australis is critical to the survival of the ecological community. No 

other species can provide the habitat structure required to support the other component species 

and ecosystem services. However, there are insufficient data to fully assess the loss or decline 

of P. australis across the full extent of the ecological community over the last 10 years or 3 

generation lengths (15 years). As such there is insufficient information to determine the 

eligibility of the ecological community for listing under any category of Criterion 3. 

 

 

Criterion 4 Reduction in community integrity 

Posidonia australis plays a significant foundation species role in community integrity and in 

ecological and biogeochemical processes. These processes include: supporting estuarine 

foodwebs by providing a surface for the establishment of epiphytes, epifauna and infauna 

(which provide an important food resource for larger invertebrates, fish and other foraging 

fauna); providing habitat for a diverse range of plants and animals including nursery habitat for 

many important fish and invertebrate species; stabilising sediments and preventing erosion of 

nearshore areas by mitigating currents and reducing wave energy; protecting water quality and 

sequestering carbon. However, all of these processes rely on P. australis meadows having an 

intact, well developed leaf canopy (Walker et al., 1989) and rhizome mat.  

 

A range of threats operates on the ecological community causing loss or decline of 

Posidonia australis thereby disrupting community integrity and ecological and biogeochemical 

processes. There are a number of mechanisms by which this disruption can occur; two of the 

key drivers of integrity reduction are discussed below.  

 

Reduction in integrity through increased fragmentation 

Fragmentation refers to the splitting up of large meadows into smaller, discrete seagrass beds or 

disconnecting meadows from each other and from other estuarine habitats. While fragmentation 

and sand patches or ‘blowouts’ naturally occur in the ecological community (Kirkman and 

Kuo, 1990), the impact of human activities has exacerbated fragmentation.  

 

Direct physical damage to the ecological community has occurred from clearing for coastal 

development, dredging, sand mining, boat moorings, boat propellers, bait gathering and 

indirectly as a result of changes to the physical environment (e.g. changed wave regimes as a 

result of foreshore construction or dredging). While changes in resource use and improved 

management of estuarine environments over the last decade have improved conditions for 

Posidonia australis growth, there is little evidence of large scale recovery (Meehan and West, 

2002). The ecological community is now highly fragmented with a mean patch size of 

0.014 km
2
 (1.4 ha) (Table C2.2) and median size of 0.0004 km

2 
(0.04 ha). Almost all patches 

(99.6%) of the ecological community have a size less than 1 km
2 

(100 ha).  

 

Fragmentation disrupts these important processes. Fragmented seagrass meadows are not likely 

to provide the same high habitat value as intact ones (Creese et al., 2009). Seagrass systems are 

a provider of food and habitat to secondary production and therefore where meadows are not 

completely lost but are impacted through reductions in the amount and structure of seagrass 

present, it follows that the effects of such changes would flow through to higher trophic orders 

(Gartner et al., 2010). Fragmentation disrupts the movement of fauna between patches of the 

ecological community and other estuarine habitats; it also disrupts the important role of 

meadows in filtering and cycling an array of nutrient, toxin and sediment inputs from the 

surrounding catchment/s.   
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Fragmentation typically results in an increase in the edge length which is vulnerable to erosion, 

leading to meadow instability. Loss of Posidonia australis from a meadow can initiate 

feedbacks such as sediment destabilisation and resuspension, that increase turbidity and reduce 

light available for photosynthesis, as discussed below. 

 

Reduction in integrity through reduced water quality 

The distribution and condition of the ecological community and the food webs it supports is 

heavily influenced by light. The light available to seagrass (and epiphytic algae) varies greatly 

with the seasons and weather, both of which influence the intensity, wave-length, photoperiod 

and duration of light climate. Consequently, seagrasses are adapted to variable light conditions 

and have evolved strategies to cope with reduction in Photosynthetically Active Radiation 

(PAR), within natural limits. However, there are many anthropogenic pressures, such as 

eutrophication, shading, sedimentation and dredging, which magnify variations in light 

availability to the ecological community. 

 

Typical seagrass responses to light reduction include decreases in carbohydrate content, shoot 

density, number of leaves and shoot productivity, which can lead to seagrass loss or changes in 

canopy structure (Fitzpatrick and Kirkman, 1995; Gartner et al., 2010). Algal epiphyte biomass 

is also reduced (Fitzpatrick and Kirkman, 1995). These changes have a consequent deleterious 

effect on the structure and productivity of the ecological community. These effects include: 

changes in the abundance and composition of epifaunal assemblages with flow on effects in 

higher trophic orders (Gartner et al., 2010); reduced capacity of P. australis meadows to baffle 

currents and wave energy with consequent impacts on sediment stability within the meadow, 

shoreline stabilisation and maintenance of water quality; and reduced capacity to sequester 

carbon (Macreadie et al., 2011). 

 

Changes in land use and the removal of vegetation in coastal catchments are good indicators of 

the pressures on water bodies associated with increased loadings of nutrients and sediments 

(DECCW, 2009). More than half the estuaries in New South Wales are subject to double the 

natural levels of sediment and nutrient inputs and around one-third of catchments are more than 

50% cleared of natural vegetation (SOE Committee, 2011). Coupled with the distribution of the 

ecological community within estuaries along coastline in Australia that is the most densely 

populated and heavily utilised (West, 1990), it may be reasonably inferred that the integrity of 

the ecological community has been significantly impacted by reduced water quality. Further, 

despite changes in resource use and improved management of estuarine environments over the 

recent past, the population of coastal New South Wales is growing at a higher rate than the state 

average, particularly around the major metropolitan areas and on the north coast (ABS, 2014) 

and with a corresponding increase in urban development (and recreational usage of waterways). 

It is therefore unlikely that pressures on the ecological community associated with reduced 

water quality will abate if current practices persist. 

 

Restorability of the ecological community 

As outlined under Criterion 3: meadow revegetation and recovery are extremely slow; once a 

meadow is fragmented, the seafloor sediment becomes vulnerable to erosion and the site may 

become unsuitable for restoration; existing areas of the ecological community can be 

considered isolated populations; low levels of genetic diversity increase the risk of extinction; 

and to date, there is no evidence that the ecological community can be restored at a landscape 

scale once removed. 
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Conclusion 

Posidonia australis plays a significant role in ecological and biogeochemical processes. A 

range of threats impact the ecological community causing loss or decline of P. australis thereby 

disrupting integrity and these processes. The change in integrity experienced by the ecological 

community is considered severe as indicated by degradation of the ecological community and 

its habitat that is severe. Therefore, the ecological community is eligible for listing as 

endangered under this criterion. 

 

 

Criterion 5 Rate of continuing detrimental change 

At a local or regional scale there have been substantial declines in extent and integrity of the 

ecological community in the past. With increasing populations along Australia's coastline and 

with a corresponding increase in recreational usage and urban development, the increasing 

pressure on coastal resources is particularly evident in estuaries near large urban centres 

(Saenger, 1995). Many of the threats are likely to continue to cause detrimental change to the 

ecological community into the future.  However, there is insufficient information to 

determine the eligibility of the ecological community for listing under any category of 

Criterion 5. 

 

 

Criterion 6 Quantitative analysis showing probably of extinction 

There are no quantitative data available to assess this ecological community under this 

criterion. As such there is insufficient information to determine the eligibility of the 

ecological community for listing under any category of Criterion 6.  
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Appendix F  Existing plans/management prescriptions  

A number of existing plans relate to management and/or recovery of the ecological community. 

These prescriptions were current at the time of publishing. Please refer to the relevant agency’s 

website for any updated versions or new information that has been published. 

 Australian and New Zealand Environment and Conservation Council, Agriculture and 

Resource Management Council of Australia and New Zealand. (2000). Australian and New 

Zealand Guidelines for Fresh and Marine Water Quality. Available at: 

http://www.environment.gov.au/water/publications/quality/australian-and-new-zealand-

guidelines-fresh-marine-water-quality-volume-1 

 Cardno (NSW/ACT) Pty Ltd. (2012). Coastal Management Plan for Brisbane Water 

Estuary. Gosford City Council. Available at: http://www.gosford.nsw.gov.au/environment-

and-waste/environmental-management-and-planning/estuaries/estuary-management-

planning 

 Fairfull, S. (2013). Fisheries NSW Policy and Guidelines for Fish Habitat Conservation and 

Management (2013 update). Available at: 

http://www.dpi.nsw.gov.au/fisheries/habitat/publications/policies,-guidelines-and-

manuals/fish-habitat-conservation 

 Great Lakes Council. (2009). Great Lakes Water Quality Improvement Plan: Wallis, Smiths 

and Myall Lakes, Forster, NSW. Available at: 

http://www.greatlakes.nsw.gov.au/Environment/Plans_and_Strategies 

 Lake Macquarie City Council. (2014). City of Lake Macquarie Environmental Sustainability 

Action Plan 2012-2023. Available at: 

http://www.lakemac.com.au/page.aspx?pid=109&vid=10&fid=147&ftype=True 

 Manly Council. (2011). Manly Cover Coastal Zone Management Plan: Final Report. 

Available at: http://www.manly.nsw.gov.au/environment/marine-and-coastal/manly-cove/ 

 Manly Council. (2008). Contarf/Bantry Bay Estuary Management Plan: Final Report. 

Available at: http://www.manly.nsw.gov.au/environment/marine-and-coastal/clontarf-

bantry-bay-estuary-management-plan/ 

 Marine Parks Authority. (2010). Port Stephens – Great Lakes Marine Park Operational Plan, 

NSW Marine Parks Authority, Sydney. 

 NSW National Parks and Wildlife Service. (2001). Towra Point Nature Reserve Plan of 

Management. 

 NSW National Parks and Wildlife Service. (2000). Royal National Park, Heathcote National 

Park and Garawarra State Recreation Area plan of management. 

 Haines, P., Fletcher, M., Rollason, V. and Coad, P. (2008). Lower Hawkesbury Estuary 

Management Plan. BMT WBM Pty Ltd.  

 Haines, P. and Rollason, V. (2010). Pittwater estuary management plan. Pittwater City 

Council. Available at: 

http://www.pittwater.nsw.gov.au/environment/water/estuaries/pittwater_estuary_manageme

nt_plan 

 Stewart, M. and Fairfull, S. (2007). Primefact 629: Seagrasses. NSW DPI, Sydney. 

Available at: http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0019/203149/seagrasses-

primefact-629.pdf 

 Sutherland Shire Council. (2007). Port Hacking Integrated Environmental Management 

Plan. Available at: www.sutherlandshire.nsw.gov.au/files/.../Port...Management_Plan.pdf 
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 Umwelt (Australia) Pty Ltd. (2009). Living on the edge – Port Stephens foreshore 

management plan. Available at: http://www.portstephens.nsw.gov.au/environment-

portstephenscd/water-quality-and-management-portstephen/1132949-port-stephens-myall-

lakes-estuary-manage 

 Umwelt (Australia) Pty Ltd. (2000). Port Stephens and Myall Lakes estuary management 

plan. Available at: http://www.portstephens.nsw.gov.au/environment-portstephenscd/water-

quality-and-management-portstephen/1132949-port-stephens-myall-lakes-estuary-manage 

 Wallis Lake Estuary Management Committee. (2005). Wallis Lake Estuary Management 

Plan. Available at: http://www.greatlakes.nsw.gov.au/Environment/Plans_and_Strategies 

 Wallis Lakes Estuary Management Committee. (2003). Wallis Lake Catchment Management 

Plan. Available at: http://www.greatlakes.nsw.gov.au/Environment/Plans_and_Strategies  
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