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Approved Conservation Advice  
(s266B of the Environment Protection and Biodiversity Conservation Act 1999) 

Approved Conservation Advice for 
Thrombolite (microbial) community of coastal freshwater lakes of the Swan Coastal 

Plain (Lake Richmond) 

This Conservation Advice has been developed based on the best available information at the 
time this Conservation Advice was approved; this includes existing plans, records or 
management prescriptions for this species. 

Description 
The “Thrombolite (microbial) community of coastal freshwater lakes of the Swan Coastal 
Plain (Lake Richmond)” is a complex association of micro-organisms that aggregate in rock-
like formations in the littoral zone of Lake Richmond. Thrombolite communities are 
dominated by cyanobacteria (“blue-green algae”) and other photosynthetic prokaryotes, such 
as purple sulphur bacteria, and include eukaryotic microalgae (e.g. diatoms) and both 
chemoautotrophic and chemoheterotrophic microbes (i.e. true bacteria) (Moore, 1991; ESSS, 
2000). Thrombolites have a clotted internal organisation (in contrast, stromatolites have a 
laminated organisation) and unlike other known occurrences of thrombolites, this ecological 
community appears to be adapted to fresh water. The Lake Richmond thrombolite formations 
are probably formed by precipitation of aragonite, a form of calcium carbonate, during growth 
and metabolic activity within the community microenvironment (Moore, 1993). The survival 
and growth of the community is dependent upon light and a continuing supply of fresh water 
rich in calcium, bicarbonate and carbonate (ESSS, 2000). 

Lake Richmond is a perennial freshwater lake with a maximum depth of 15 m. The water 
body covers about 40 ha and is elevated about 1 m above sea level. It was isolated from the 
sea during the last 4000 years when part of the marine portion of Cockburn Sound filled in 
(Kenneally et al., 1987). The thrombolitic zone is up to 15m wide and has a lithified carbonate 
crust. The best developed thrombolite formations occur on the eastern side of the lake. The 
lake margin consists of bare flats up to 70 m wide, bordered by several metres of sedgeland 
dominated by Baumea juncea, Scirpus validus, and Typha orientalis. The sedge zone abuts a 
low coastal dune sequence aligned approximately north-west/south-east. The dunes are up to 
4 m high, consist of calcareous sands of aeolian origin (Gozzard, 1983) and support low 
coastal scrub dominated by Acacia cyclops and A. saligna, with a shrub layer that includes 
Adriana quadripartita, Gahnia trifida, Olearia axillaris, Scirpus nodosus, and Acanthocarpus 
preissii (Australian Heritage Database, 2008). Lake Richmond is an important summer refuge 
for waterfowl (Australian Heritage Database, 2008). A number of migratory bird species 
listed in the JAMBA, CAMBA, and ROKAMBA agreements have also been recorded at the 
lake (English et al., 2003). 

Conservation Status 
The “Thrombolite (microbial) community of coastal freshwater lakes of the Swan Coastal 
Plain (Lake Richmond)” is listed as endangered. This ecological community is eligible for 
listing as endangered under the Environment Protection and Biodiversity Conservation Act 
1999 (Cwlth) (EPBC Act) as, in 2000, the Minister considered the Endangered Species 
Scientific Subcommittee's (ESSS) advice under section 189 of the EPBC Act and amended 
the list under section 184 to include the “Thrombolite (microbial) community of coastal 
freshwater lakes of the Swan Coastal Plain (Lake Richmond)”. The ESSS determined that this 
species met Criterion 2 (d and e) of their eligibility criteria (ESSS, 2000). It has been assessed 
by the WA Threatened Ecological Communities Advisory Committee as critically endangered 
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(ESSS, 2000). Lake Richmond is listed on the Register of the National Estate as “Lake 
Richmond Area” (Australian Heritage Database, 2008).  

Distribution 
The ecological community is confined to approximately 3 ha of relict foredune plain on 
Holocene sands at Lake Richmond, about 1 km south of Rockingham on the southern Swan 
Coastal Plain, Western Australia. This assemblage of microorganisms is not known to have 
occurred anywhere but at Lake Richmond (ESSS, 2000). Lake Richmond is protected by 
Rockingham Regional Park (DEC, 2008). The distribution of this ecological community 
overlaps with the “Sedgelands in Holocene dune swales of the Southern Swan Coastal Plain” 
EPBC Act-listed ecological community.  

This ecological community occurs entirely within the Swan (Western Australia) Natural 
Resource Management Region. 

Threats 
The main identified threats to the ecological community include urban development; 
increased public use of the lake that may result in trampling of thrombolites; and increased 
nutrient input from a major drain to the lake, which may cause epiphytic and planktonic 
blooms that could smother thrombolites (ESSS, 2000). 

The main potential threats to the ecological community include changes to ground water 
pattern through increased extraction and draw-down; intrusion of salt water into Lake 
Richmond (the thrombolite communities are unlikely to survive major increases in salinity); 
and the construction of a road to Garden Island along the southern edge of Lake Richmond. 
The proposed highway would destroy about half a hectare (about 17% of the total area) of the 
thrombolite community and could threaten other parts of the community by increasing 
sediment inputs during construction (ESSS, 2000).  

Research Priorities 
Research priorities that would inform future regional and local priority actions include: 
• Design and implement a monitoring program or, if appropriate, support and enhance 

existing programs. 
• Determine thrombolite tolerance to salinity, sedimentation, and other threatening 

processes. 

Regional and Local Priority Actions 

The following priority recovery and threat abatement actions can be done to support the 
recovery of this ecological community. 

Habitat Loss, Disturbance and Modification 
• Monitor the ecological community to identify key threats. 
• Monitor the progress of recovery, including the effectiveness of management actions and 

the need to adapt them if necessary. 
• Ensure urban development, road construction, widening and maintenance activities (or 

other infrastructure or development activities) involving substrate or vegetation 
disturbance in or near to areas where the ecological community occurs do not adversely 
impact on the community. 

• Manage any changes to hydrology which may result in changes to the water table levels, 
increased run off, increased salinity, eutrophication, pollution, or sediment. 

• Manage any disruptions to water flows. 
• Control access routes to suitably constrain public access on public land. 
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• Control and manage access on private land. 
• Minimise adverse impacts on the community from land use at adjoining sites. 
• Manage and minimise public use of the lake that results in trampling of thrombolites.  
• Ensure that town planning, and urban and regional planning by local and state government 

departments includes measures to protect the ecological community by appropriately 
addressing known threats.    

• Investigate formal conservation arrangements, management agreements and covenants on 
private land, and for crown and private land investigate inclusion in reserve tenure if 
possible. 

Conservation Information 
• Raise awareness of the ecological community within the local community through groups 

such as the Kwinana Mandurah Rockingham Branch of the Western Australian 
Naturalists’ Club and the Naragebup Rockingham Regional Environment Centre. 

This list does not necessarily encompass all actions that may be of benefit to this ecological 
community, but highlights those that are considered to be of highest priority at the time of 
preparing the conservation advice.  

Existing Plans/Management Prescriptions that are Relevant to the Species 

• Thrombolite Community of Coastal Freshwater Lakes (Lake Richmond), Interim 
Recovery Plan 2003–2008 (English et al., 2003),  

• Sedgelands in Holocene Dune Swales, Draft Interim Recovery Plan, No. 110 (Walker et 
al., 1997). Includes recommendations for protection of vegetation adjoining Lake 
Richmond thrombolite communities, and 

• Rockingham Conservation Reserves Management Plan (Goodale, 1996). 

These prescriptions were current at the time of publishing; please refer to the relevant 
agency’s website for any updated versions.  

 

Information Sources: 
Australian Heritage Database 2008, Lake Richmond Area, Rockingham WA, Australia, viewed 8 May 2008, 
<http://www.environment.gov.au/cgi-bin/ahdb/search.pl?mode=place_detail;place_id=17279>. 

Department of Environment and Conservation (DEC) 2008, Naturebase Park Finder, Rockingham Regional 
Park, viewed 8 May 2008, <http://www.naturebase.net/component/ 
option,com_hotproperty/task,view/id,159/Itemid,755/>. 

Endangered Species Scientific Subcommittee (ESSS) 2000, Thrombolite (microbial) community of coastal 
freshwater lakes of the Swan Coastal Plain (Lake Richmond), viewed 8 May 2008, 
<http://www.environment.gov.au/biodiversity/threatened/communities/thrombolites.html>. 

English, V, Blyth, J, Goodale, A, Goodale, B, Moore, L, Mitchell, D, Loughton, B, Tucker, J, Halse, S & 
King, S 2003, Thrombolite Community of Coastal Freshwater Lakes (Lake Richmond), Interim Recovery Plan 
2003-2008, Department of Conservation & Land Management, WA, Interim Recovery Plan No 122. 

Goodale, B 1996, Rockingham Conservation Reserves Management Plan. Lake Richmond Conservation 
Reserve, Karnup Nature Reserve, Baldivis Nature Reserve, Report for Rockingham City Council and 
Kwinana/Rockingham/Mandurah Naturalists' Club (Inc.). 

Gozzard, JR 1983, Rockingham Part Sheet 2033 II and 2033 III, Environmental Geology Series, Geological 
Survey of Western Australia, Department of Minerals and Energy, Perth. 

Kenneally, KF, Dell, J, Hussey, BJM & Johnson, DP 1987, ‘A Survey of Lake Richmond, Western Australia’, 
The Naturalists News, January/February. 

Moore, L 1991, ‘Lake Clifton - An internationally significant wetland in need of management’, Land and Water 
Research News, Issue No 8, pp. 37–41. 

Thrombolite (microbial) community of coastal freshwater lakes of the Swan Coastal Plain (Lake Richmond) 
Conservation Advice - Page 3 of 4  

http://www.environment.gov.au/cgi-bin/ahdb/search.pl?mode=place_detail;place_id=17279
http://www.environment.gov.au/biodiversity/threatened/communities/thrombolites.html


This Conservation Advice was approved by the Minister / Delegate of the Minister on: 
1/10/2008 

Moore, L 1993, The Modern Thrombolites of Lake Clifton South Western Australia, Unpublished PhD thesis, 
University of Western Australia. 

Walker, B, Blyth, J, Briggs, A, English, V, Davis, J, Gibson, N, Tucker, J, Shams, R, Gale, I, Jennings, P & 
Elliot, I 1997, Sedgelands in Holocene Dune Swales, Draft Interim Recovery Plan, Department of Conservation 
and Land Management, viewed 8 May 2008, <http://www.naturebase.net/pdf/plants_animals/ 
threatened_species/irps/sedgelands_irp110.pdf>. 

Thrombolite (microbial) community of coastal freshwater lakes of the Swan Coastal Plain (Lake Richmond) 
Conservation Advice - Page 4 of 4  


	Description
	Conservation Status
	Distribution
	Threats
	Habitat Loss, Disturbance and Modification
	Conservation Information

	Information Sources:

