
THREATENED SPECIES SCIENTIFIC COMMITTEE 

Established under the Environment Protection and Biodiversity Conservation Act 1999 

Westralunio carteri (Carter’s freshwater mussel) Conservation Advice 

The Minister approved this conservation advice and included this species in the Vulnerable category, 

effective from 15/02/2018 

Conservation Advice 

Westralunio carteri 

Carter’s freshwater mussel 

Summary of assessment 

Conservation status 

Westralunio carteri has been found to be eligible for listing in the Vulnerable category, 
as outlined in the attached assessment.  

Reason for conservation assessment by the Threatened Species Scientific Committee 

This advice follows assessment of information provided by Western Australia as part of the 
Common Assessment Method process, to systematically review species that are inconsistently 
listed under the EPBC Act and relevant state/territory legislation or lists. 

More information on the Common Assessment Method is available at: 
http://www.environment.gov.au/biodiversity/threatened/cam  

The information in this assessment has been compiled by the relevant state/territory 
government. In adopting this assessment under the EPBC Act, this document forms the 
Approved Conservation Advice for this species as required under s266B of the EPBC Act. 

Public consultation 

Notice of the proposed amendment and a consultation document was made available for public 
comment for 31 business days between 11 April 2017 and 29 May 2017. Any comments 
received that were relevant to the survival of the species were considered by the Committee as 
part of the assessment process. 

Recovery plan 

A recovery plan for this species under the EPBC Act is not recommended, because the 
Approved Conservation Advice provides sufficient direction to implement priority actions and 
mitigate against key threats. The relevant state/territory may decide to develop a plan under its 
equivalent legislation. 

Recommendations 

(i) The Committee recommends that the list referred to in section 178 of the EPBC Act be 
amended by including in the list in the Vulnerable category: 

Westralunio carteri 

(ii) The Committee recommends that there not be a recovery plan for this species. 

Threatened Species Scientific Committee 

13 September 2017 

http://www.environment.gov.au/biodiversity/threatened/cam
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Nomination summary (to be completed by nominator) 

Current conservation status 

Scientific name:  Westralunio carteri  

Common name:  Carter’s freshwater mussel 

Family name:  Hyriidae Fauna  Flora  

Nomination for:  Listing   Change of status   Delisting   

1. Is the species currently on any conservation list, either in a 
State or Territory, Australia or Internationally?  

2. Is it present in an Australian jurisdiction, but not listed? 

Provide details of the occurrence and listing 
status for each jurisdiction in the following table 

Jurisdiction 
State / Territory in 
which the species 

occurs 

Date listed or 
assessed (or 

N/A) 

Listing category i.e. 
critically endangered 

or ‘none’ 

Listing criteria i.e.  
B1ab(iii)+2ab(iii) 

International (IUCN 
Red List) 

 7/4/2014 Vulnerable A2c 

National (EPBC Act)     

State / Territory 1. WA (WC Act) 7/4/2014 Vulnerable A2c+4c 

 2.     

 3.     

Consistent with Schedule 1, item 2.7 (h) and 2.8 of the Common Assessment Method Memorandum of 
Understanding, it is confirmed that: 

 this assessment meets the standard of evidence required by the Common Assessment 
Method to document the eligibility of the species under the IUCN criteria; 

Yes  No  

Comments:  A comprehensive nomination form and associated published papers supported this nomination. 

 surveys of the species were adequate to inform the assessment; Yes  No  

Comments:  A list of survey sites, which was compiled from 1,071 records from museum specimens, survey 
respondents from www.musselwatchwa.com and survey sites from Kendrick (1976), Williams et al.  
(1991), Edward et al. (1994), Graf & Cummings (2010), Growns & Davis (1994), Storey et al. (2005, 
2009, 2010), Slack-Smith (2006), Lymbery et al. (2008), Pinder et al. (2004), Klunzinger et al. (2012, 
2014). 

 the conclusion of the assessment remains current and that any further information 
that may have become available since the assessment was completed supports or is 
consistent with the conclusion of the assessment. 

Yes  No  

Comments:  The assessment outcome was based on the reduction, and projected continued reduction, in EOO, 
but also would have a corresponding reduction in AOO and extent or quality of habitat.  The cause 
of this reduction is known and understood, and has not ceased and not likely to be reversible. 



Page 3 of 7 

 

Nominated national conservation status: category and criteria   

Presumed extinct (EX)  Critically endangered (CR)  Endangered (EN)  Vulnerable (VU)  

None (least concern)   Data Deficient   Conservation Dependent    

What are the IUCN Red List criteria 
that support the recommended 
conservation status category? 

Vulnerable A2c+4c 

Eligibility against the IUCN Red List criteria (A, B, C, D and E) 

Provide justification for the nominated conservation status; is the species eligible or ineligible for listing against the 
five criteria. For delisting, provide details for why the species no longer meets the requirements of the current 
conservation status.  

A.  Population size reduction 

(evidence of decline) 

 (A2c) EOO has declined by 49% (from the historic distribution 
of 44 895 km2 to a current distribution of 22, 584km2 using the 
minimum convex polygon alpha hull method) in less than three 
generations (58 to 87 years, which is the period that the main 
effect of secondary salinization of the waterways of the south 
west affecting this species occurred, i.e. between 1950s to 
1970s).  

 (A2c) Species distribution modelling suggests that decline in 
EOO is due principally to a decline in quality of habitat due to 
secondary salinisation, seasonal water availability and total 
nitrogen concentration, the effects of which are expected to 
continue into the future. 

 It meets criteria for Vulnerable under A2c.  

 WA TSSC: The issues around the decline in river quality in 
southwestern WA are understood. There is still a relatively 
large EOO even though there has been a decline, so it is 
assumed that the species has some level of tolerance to 
changing conditions. The TSSC recommended that criteria A4c 
is also applicable as the cause of the reduction may not have 
ceased as evidenced by the continuing decline in the quality of 
the SW rivers habitat. The EOO (and also corresponding AOO 
and habitat quality) has thus declined in the past and is 
projected or suspected will continue to decline in the future. 

 Meets Vulnerable A2c+4c. 

B.  Geographic range 

(EOO and AOO, number of 
locations and evidence of decline) 

 AOO has not been determined.  

 EOO is 22,584 km2 (i.e. >20,000 km2) 

 Does not meet criteria 

C.  Small population size and decline 

(population size, distribution and 
evidence of decline) 

 Exact population size is unknown.  

 No information to assess 

D.  Very small or restricted population 

(population size) 

 Exact population size is unknown.  

 No information to assess 
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E.  Quantitative analysis 

(statistical probability of extinction) 

 No information to assess 

Summary of assessment information  

EOO 22,584 km2 AOO Unknown Generation 
length 

19.5-29 years 

No. locations >10 based on 
separate 
waterways 

Severely fragmented Yes   No     Unknown   

No. subpopulations Unknown No. mature individuals  Unknown 

Percentage global population within Australia 100% 

Percentage population decline over 10 years or 3 generations 49% 

Threats (detail how the species is being impacted) 

Threat 

(describe the threat and how it impacts on the 
species. Specify if the threat is past, current or 
potential) 

Extent 

(give details of impact on whole 
species or specific subpopulations) 

Impact 

(what is the level of threat to 
the conservation of the 
species) 

Refer to section 4.3 of the nomination form for 
details of threats summarised below. 

  

Salinity 

Moore, Avon, Blackwood, 
Murray, Williams, Upper Warren, 
Upper Kent, Frankland, Bow and 
Lower Canning Rivers 

Severe-Catastrophic 

Water extraction, dehydration and heat stress 
Throughout range, particularly in 
regulated rivers 

Severe-Catastrophic 

Climate change – reduction in seasonal water 
availability 

Throughout range, particularly in 
regulated rivers 

Severe 

Habitat loss Throughout range Moderate-Severe 

Nutrient pollution Throughout range Severe 

Loss of suitable host species Throughout range Moderate-Catastrophic 

Cattle trampling Rural catchments Moderate 

Predation by pigs Rural catchments Moderate 

Management and Recovery  

Is there a Recovery Plan (RP) or Conservation Management Plan operational for the 
species?  

Yes  No  

List all relevant recovery or management plans (including draft, in-preparation, out-of-date, national and 
State/Territory recovery plans, recovery plans for other species or ecological communities, or other management 
plans that may benefit or be relevant to the nominated species). 

 Recovery plans and recovery teams for freshwater fish and crayfish may also benefit this species (e.g. 
Western Trout Minnow; Dunsborough burrowing crayfish, Margaret River burrowing crayfish and Walpole 
burrowing crayfish; Margaret River hairy marron).  

 Freshwater management and recovery programs may also benefit this species, particularly those targeting 
salinity and nutrient pollution (e.g. Natural Diversity Recovery Catchment Program, State Salinity Action Plan, 
The Salinity Strategy, Swan Canning River Protection Strategy, Healthy Rivers Action Plan) 
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List current management or research actions, if any, that are being undertaken that benefit the conservation of the 
species. 

 A PhD projects is currently researching the salinity tolerance of the species. 

 Management of water ways that the species occurs in (see above regarding recovery/management programs 
that may benefit the species). 

List further recommended management or research actions, if any, that would benefit the conservation of the 
species. Please ensure that this section addresses all identified threats. 

 Quantification of populations and recruitment success (or factors limiting recruitment success) 

 Quantification of juvenile habitat requirements 

 Analysis of dietary requirements 

 Toxicology testing - environmental tolerance limits (dissolved oxygen and temperature) 

 Determination of whether other introduced fish can support the species’ life cycle 

 Analysis of population genetics 

 Captive breeding program 

 Ongoing management of water ways (incl. habitat protection and cattle exclusion) 

 Feral pig management 
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Summary of subpopulation information (detailed information to be provided in the relevant sections of the form) 

Location Land tenure Survey information: 
Date of survey and 
No. mature 
individuals 

AOO Site / habitat Condition Threats  

(note if past, present or future) 

Specific management actions 

Patchily distributed 
in freshwater 
streams, rivers, 
reservoirs and lakes 
within 50-100km of 
the coast, from 
Gingin Brook south 
to Kent River, 
Goodga River and 
Waychinicup River. 

Various Presence/absence 
noted most 
recently between 
2010-2015 

Unknown Various. 

 

Many catchments have 
become saline or are high 
in nutrients, which have led 
to mass mortality events in 
recent years. 

Salinity (past, present and 
future) 

Water extraction, dehydration 
and heat stress (present and 
future) 

Climate change (future) 

Nutrient pollution (present and 
future) 

Cattle trampling (past, present 
and future) 

Predation by pigs (present and 
future) 

Maintain freshwater flow and 
groundwater discharge. 

Avoid clearing riparian 
vegetation and forested areas 
within catchments. 

Maintain shading riparian 
vegetation and revegetate 
where necessary. 

Avoid unnecessary water 
extraction and/or mitigate 
impacts during rapid 
drawdowns within reservoirs. 

Reduce nutrient runoff and 
intercept nutrients before they 
enter the waterways.  

Fence cattle out of waterways. 

Eradicate feral pigs. 

 



 

 

 
 

Form to nominate a Western Australian species for listing as 

threatened, change of category or delisting 2014. 
 

 

The purpose of this nomination form is to bring your nomination to the attention of the 
Western Australian Threatened Species Scientific Committee (TSSC) for its consideration 
and subsequent advice to the Minister for Environment, who makes the final decision on 
changes to the threatened species lists. Please read through both the guidelines and the 
nomination form to familiarise yourself with the information required before filling out the 
nomination form. 

 
The assessment of the conservation status is according to IUCN red list category and 
criteria, and whilst it is a State listing process, the TSSC will consider the status of 
Western Australian species throughout their total natural range in Australia, and where 
appropriate (eg, for species that do not breed in Australia), their range and status outside 
Australia. Therefore, information provided in the nomination should include information 
on populations outside WA where applicable. 

 
Note, this nomination form applies to both flora and fauna species, and hence some 
questions or options may not be applicable to the nominated species – for these 
questions, type “N/A”. 

 
Nominators should refer to: 

 
DPaW Nomination Guidelines 

IUCN (2001). IUCN Red List Categories and Criteria Version 3.1 (IUCN, Gland, Switzerland)  IUCN  
(2011).  Guidelines for  using  the IUCN  Red  List  Categories  and  Criteria.  Version  9.0  
(September 2011). www.iucnredlist.org 
 

 

Nominations should be submitted (preferably in electronic format) to: 
 

 

Species and Communities Branch 
Department of Parks and Wildlife 
Locked Bag 104 
BENTLEY DC WA 6983 
 
Telephone: (08) 9334 0455 

Email: tssc@dpaw.wa.gov.au 

TSSC meetings are usually held near the end of the first quarter of the calendar year. 
The closing date for nominations for TSSC meetings is the last Friday of January that 
year. 
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NOTICE: Incomplete forms may result in delays in assessment, or rejection of the 
nomination.  DPaW staff can advise you on how to fill out the form and may be able to 
supply additional, unpublished information. 

 
SECTION 1. NOMINATION 
1.1. Nomination for: 

Flora Fauna as: Threatened / DRF Change of category Delisting 

1.2. Scientific Name 
This name will be used to identify the species on all official documentation. Use the approved 
name used by the Western Australian Museum or Herbarium, if possible. 

Westralunio carteri  Iredale, 1934 

1.3. Common Name 
If the species has a generally accepted common name, please show it here. 

Carter’s Freshwater Mussel 

1.4. Family Name 

Hyriidae 

1.5. Current Conservation Status. If none, type ‘None’. 

 IUCN Red List Category 
e.g. Vulnerable 

IUCN Red List Criteria 
e.g. B1ab(iv); D1 

International IUCN Red List Least Concern  

National EPBC Act 1999   

State of Western Australia   

State of WA Priority 1 2 3 4   x 5 

1.6. Nominated Conservation Status. 

 IUCN Red List Category 
e.g. Vulnerable 

IUCN Red List Criteria 
e.g. B1ab(iv);D1 

State of Western Australia Vulnerable A2c 

State of WA Priority 1 2 3 4 5 

Is the species listed as ‘Threatened’ in any other Australian State or Territory? If Yes, list 
these States and/or Territories and the status for each. 

No  x Yes Details:  (endemic to South West Coast Drainage Division and found nowhere else) 

1.7. Reasons for the Nomination. 
Briefly  summarise  the  reasons  for  the  nomination  in  dot  points.  Please  include  details 
relevant to the IUCN Category and each Criteria. 

Extent of Occurrence has declined by 49% in less than three generations  

Species distribution modelling suggests that the decline in EOO is due principally to secondary salinisation, 

seasonal water availability and total nitrogen concentration, the effects of which are expected to continue into 

the future. 
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SECTION 2. SPECIES 

2.1. Taxonomy. 
Describe the taxonomic history, using references, and describe the key distinguishing 
features that can be used to separate this taxon from closely related taxa. Include details of 
the type specimen, changes in taxonomy, scientific names and common names used for the 
species. 

Kingdom:  Animalia 

Phylum:    Mollusca 

Class:         Bivalvia 

Order:        Unionida 

Family:       Hyriidae 

Genus:       Westralunio 

Species:      carteri 

Conventionally accepted Binomial name:  Westralunio carteri Iredale, 1934   

(Iredale, 1934; McMichael & Hiscock 1958; Walker et al. 2001; Walker 2004; Walker et al. 2013) 

 
Is  this  species  conventionally  accepted?  If  no,  explain  why.  For  example,  is  there  any 
controversy about the taxonomy? For undescribed species, detail the location of voucher 
specimens (these should be numbered and held in a recognised institution and be available 
for reference purposes). 

No Yes  x 

 

Describe any known hybridisation with other species in the wild, indicating where this occurs 
and how frequently. 

 

2.2. Description 
Describe the physical appearance, habit, behaviour/dispersion and life history. Include 
anatomy or habit (e.g. size and/or weight, sex and age variation, social structure) and 
dispersion (e.g. solitary, clumped or flocks etc), and life history (eg short lived, long lived, 
geophytic, etc). 
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Physical appearance:   

Adult shells brown to brick red and sometimes almost black, usually with conspicuous erosion on umbo region 

with remainder of shell covered by periostracum with concentric lines;  

Growth rings visible in juveniles <40 mm long; 

Juveniles <20 mm distinguished from other Australian genera by w-shaped umbo sculpturing 

Adult shell length = 40-101 mm, but rarely exceeding 90 mm 

Juveniles <25 mm in length 

Larvae (‘glochidia’) length = 0.3 mm; morphology distinct – shells have larval “teeth” used for attaching to fish  

Species lacks a byssus 

When in burrowed, filter-feeding position, siphons extended, mantle and siphons have a mottled red/black 

appearance; inhalant siphon lined with papillae 

Habit: 

Patchily distributed in sandy/muddy sediments of freshwater lakes, rivers and streams with greatest densities 

associated with woody debris and overhanging riparian vegetation near stream banks and edges of lakes/dams 

Behaviour:   

Adults mostly sessile, but do move through sediments with a muscular foot, creating visual tracks; 

Juveniles much more mobile, moving in a similar fashion as a caterpillar;  

Glochidia “wink” upon release from females;  

Dispersion: 

Adults capable of moving localized distances of 7-10 m over a long period of time, but generally sessile; 

Glochidia are parasitic on fishes, which is thought to be a dispersal mechanism. 

Life History: 

Sexes are separate and hermaphroditism is rare; 

Spawning in winter (June-August); 

Fertilisation in specialized chambers of females’ gills, known as ‘marsupia’; 

Embryos brooded in marsupia to mature glochidia which are released in strings of mucus, cued by temperature 

change and daylength (late-August – December/early-January) and females baron for the remainder of the 

year; 

Glochidia attach to fish and encased in a cyst for 3-4 weeks before detaching to begin life in the sediments as 

juveniles (no change in shell length while on the fish); mortality rates in glochidia are unknown, but is thought 

to be high in juveniles due to benthic predation;  

Longevity = 36 - 52 years, possibly longer; 

Age at sexual maturity = 3 - 6 years; 

Generation length = 19.5 - 29 years (=(longevity + age at maturity)/2).  Three generations = 58 – 87 yr. 

 

Confirmed host fish species: 

Common name Scientific Name Glochidia metamorphosis?  

INTRODUCED FISHES: 

Goldfish Carassius auratus Linnaeus, 1758 No  

Eastern Gambusia Gambusia holbrooki (Girard, 1859) Yes  

One-spot Livebearer Phalloceros caudimaculatus (Hensel, 1868) Likely  

Pearl cichlid Geophagus brasiliensis (Quoy & Gaimard, 1824) Unknown  

NATIVE FISHES: 

Freshwater Cobbler Tandanus bostocki Whitley, 1944 Yes  

Western Pygmy Perch Nannoperca vittata (Castelnau, 1873) Yes  

Southwestern Goby Afurcagobius suppositus (Sauvage, 1880) Yes  

Swan River Goby Pseudogobius olorum (Sauvage, 1880) Yes  

Nightfish Bostockia porosa Castelnau, 1873 Likely  

Western Minnow Galaxias occidentalis Ogilby, 1899 Likely  

Western Hardyhead Leptatherina wallacei (Prince, Ivantsoff & Potter, 1982) Likely  

 (Kendrick 1976; Klunzinger 2012; Klunzinger et al. 2012a,b, 2013, 2014; Walker et al. 2013; Zieritz et al. 2013) 
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2.3. Distribution 
Describe the distribution of the species in Australia and, if possible, provide a map. 

Formerly found from Moore River in the north to King George Sound in the south and inland to the Avon River 

(McMichael & Hiscock 1958; WA Museum Records; Kendrick 1976) 

 

Current distribution – freshwater streams, rivers, reservoirs and lakes within 50-100 km of the coast, from 

Gingin Brook southward to the Kent River, Goodga River and Waychinicup River (Klunzinger et al. 2012c, 2014). 
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2.4. Habitat 
Describe the non-biological habitat (e.g. aspect, topography, substrate, climate) and 
biological habitat (e.g. vegetation type, associated species, sympatric species). If the species 
occurs in various habitats (e.g. for different activities such as breeding, feeding, roosting, 
dispersing, basking etc) then describe each habitat. Note if the habitat has a special defining 
characteristic. If possible  estimate the area of  habitat,  or the relative abundance of  the 
habitat, and note if a critical habitat requirement (eg breeding habitat) is restricted in its 
availability to the species. 

Non-biological habitat 

Perennial streams, rivers, lakes and reservoirs, occasionally swamps; 

Mean salinity <1.6 g/L (Salinity tolerance LD50 = 1.3 – 3.0 g/L; LD95 = 3.0 – 4.2 g/L); 

Sediments composed of sand/mud/clay which are soft enough for burrowing, but stable enough for support;  

Mean annual rainfall ≥350 mm; 

Water temperatures <30 °C; 

Mean Total Nitrogen <0.69 g/L 

(Klunzinger et al. 2014) 

Biological habitat 

IBRA Regions include Swan Coastal Plain, western Jarrah Forest and Warren Bioregion. 

Associated with riparian vegetation including Flooded Gum (Eucalyptus rudis), Meleleuca spp., Casuarina spp., 

Acacia spp., Triglochin spp., amongst many others;   

Relative abundance of adults greatest amongst submerged, exposed tree roots along river banks; 

Associated with freshwater fishes, crayfishes, frogs, waterbirds, water rats, freshwater turtles, snakes, benthic 

macro-invertebrates and aquatic macrophytes; 

W. carteri is a known food item for Water Rats (Rakali - Hydromys chrysogaster) and has been observed being 

eaten by Marron (Cherax cainii), Margaret River Hairy Marron, Purple Swamphens (Poriphyrio poriphyrio), 

Australian White Ibis (Threskiornis molucca) and Laughing Kookaburra (Dacelo novaeguineae). 

Does the (fauna) species use refuge habitat e.g. in times of fire, drought or flood? Describe 
this habitat. 

The species retreats to shallow pools or damp mud with moist leaf litter, woody debris or aquatic macrophytes 

or root mats which are well-shaded during times of drought or low water levels, but survival is limited by the 

availability of dissolved oxygen, moisture and moderate temperatures. 

(Lymbery et al., unpublished data; Walker et al. 2013) 

Is the species part of, or does it rely on, a listed threatened ecological community? Is it 
associated with any other listed threatened species? 

The species is associated with: 

Margaret River Hairy Marron (Cherax tenuimanus (Smith, 1912)) – Critically Endangered 

Western Trout Minnow (Galaxias hesperius truttaceus Valenciennes, 1846)- Endangered 

Cape Leeuwin Freshwater Snail (Austroassiminea letha Solem, Girardi, Slack-Smith & Kendall, 1982) – 

Endangered  

Western Mud Minnow (Galaxiella munda McDowall, 1978)- Vulnerable 

Balston’s Pygmy Perch (Nannatherina balstoni Regan, 1906) – Vulnerable 
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2.5. Reproduction 
Provide an overview of the breeding system. 
For fauna: Provide an overview of the breeding system and breeding success, including: 
when does it breed; what conditions are needed for breeding; are there any breeding 
behaviours that may make it vulnerable to a threatening process? 
For flora: When does the species flower and set fruit? Is the seed produced viable? What 
conditions are needed for this? What is the pollinating mechanism? If the species is capable 
of vegetative reproduction, a description of how this occurs, the conditions needed and 
when. Does the species require a disturbance regime (e.g. fire, ground disturbance) in order 
to reproduce? 

Spawning: mid- to late-winter (June-August) when flows increase with winter rains and temperatures decrease; 

Brooding in spring (August); 

Larval (glochidia) release in mid-spring to early-summer (late-August to early January) with the onset of 

warming temperatures and decreased flows.   

Glochida attach to fish and live as parasites for 3-4 weeks while undergoing metamorphosis to the juvenile 

form, then detach from the fish to begin life in the sediments.   

 

Fertilisation is approximately 90% successful in areas with relatively dense colonies (20-100 adults/m
2
), 

although females are known to abort immature glochidia when disturbed or during periods of physiological 

stress (e.g. low dissolved oxygen).  Glochidia are short-lived (less than a week) unless they find a suitable host 

fish. 

(Klunzinger 2012; Klunzinger et al. 2012a, 2013) 

2.6. Population dynamics 
Provide details on ages of sexual maturity, extent of breeding success, life expectancy and 
natural mortality. Describe population structure (presence of juveniles/seedlings, mature and 
senescing individuals). Estimate generation length. 

Age at sexual maturity: 3-6 years 

Extent of breeding success: usually successful breeding (Klunzinger 2012), but glochidia and juveniles are 

vulnerable to fish immunity and predation by benthic macroinvertebrates in similar species from the Murray-

Darling Basin (Walker 1981); 

Life expectancy: at least 36-52 years, but variable with growing conditions; 

Juveniles require specific micro-habitats (Klunzinger & Boulton, unpublished data) 

Questions 2.7 and 2.8 apply to fauna nominations only 

2.7. Feeding 
Summarise food items or sources and timing/availability. 

The diet of this species has not been studied, but it is generally known to be a filter-feeder. 

Briefly describe feeding behaviours, including those that may make the species vulnerable to 
threatening processes. 

As a benthic filter-feeder, the species is likely to be vulnerable to pollution, such as heavy metals, which may 

have lethal or sub-lethal effects.  Deformed shells were found in the Helena River in 2010, but the causes are 

unknown.  Hypoxic or anoxic conditions from nutrient pollution could potentially cause abortion of brooding 

embryos or adult mortality.  (Walker et al. 2013) 

2.8. Movements 
Describe any relevant  daily or seasonal pattern of movement for the species, including 
relevant arrival/departure dates if migratory. Provide details of home range/territories. 

The species is relatively sessile and movement is usually localised to a 2-3 m radius, although some individuals 

have been found to move up to 7-10 m away from a release point over the course of a year (Lymbery et al., 

unpublished data). 
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SECTION 3. INTERNATIONAL CONTEXT 
For species that are distributed both in Australia and in other countries. 

3.1. Distribution 
Describe the global distribution. 

The species is only found in south-western Australia. 

Provide an overview of the global population size, trends, threats and security of the species 
outside of Australia. 

Population size: 

 

Exact population size is unknown, but the metapopulation only exists in south-western Australia.   

 

Trends: 

 

The species is in decline with mass mortality events having occurred as recently as 2010 in the Canning River, 

Helena River and observed widespread recent death (within the last 5 years) in the main channel of the 

Blackwood, Murray and Warren Rivers.  The species has completely disappeared from salinized catchments 

since the 1950s-1970s and further declines have been observed since the 1990s (Moore, Swan-Avon, Murray, 

upper Collie, Blackwood, upper Warren, Bow, upper Kent, Frankland Rivers). 

 

Threats: 

 

Primary - salinity and loss of suitable habitat (i.e. perennial supply of freshwater <2.0 ppt) 

 

Secondary - localised habitat destruction, physical death or predation caused by introduced ungulates (e.g. 

cattle and pigs) or human activity and nutrient pollution resulting in low dissolved oxygen and high ammonia 

concentrations.   

 

Loss of suitable host fishes for the completion of the species’ life cycle may have long-term impacts (e.g. 

Goldfish are non-hosts and Pearl Cichlid are voracious benthic predators which may threaten to ingest juvenile 

W. carteri).   

 

Other threats may include those listed for other Australian species (see Walker et al. 2013; Jones & Byrne 

2013). 

 

The species is the only member of its genus in Australia and, pending further study, quite possibly the only 

member of the genus in the world, confined to south-western Australia (N.B. examination of Westralunio spp. 

from New Guinea suggests they are Velesunio spp., but collection of fresh specimens and genetic analysis is 

necessary to investigate further). 

Explain the relationship between the Australian population and the global population. What 
percentage of the global population occurs in Australia? Is the Australian population distinct, 
geographically separate or does part, or all, of the population move in/out of Australia’s 
jurisdiction? Do global threats affect the Australian population? 

100% of the global population occurs in south-western Australia. 

SECTION 4. CONSERVATION STATUS AND MANAGEMENT 
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Conservation status and management information is required for the national extent of the species, however, 
greater detail is expected for the WA occurrences. If the taxon is considered to be endemic to Western 
Australia, please provide supporting evidence. 

 
4.1. Population 
What is the total national/State population size in terms of number of mature individuals? Has 
the number of individuals been counted, or is this an estimate? Provide details of the 
method of determining the number of individuals. Are there other useful measures of 
population size and what  are they? Or if these are unavailable,  provide an estimate of 
abundance (e.g. scarce, locally abundant etc). 

 
Note: The term ‘population’ is used in a specific sense in the Red List Criteria that is different to its common 
biological usage. Population is here defined as the total number of mature individuals of the taxon. In the 
case of taxa obligately dependent on other taxa for all or part of their life cycles, biologically appropriate 
values for the host taxon should be used. (IUCN 2001) 

The population size is unknown, but where the species is found, the species can be locally abundant, but 

patchily distributed within rivers, streams, reservoirs and lakes, usually confined to the edges or specific 

habitats that are also conducive to freshwater fishes. 

How many subpopulations or locations do you consider the species occurs in and why? 
 
Note: ‘Subpopulations’ are defined as geographically or otherwise distinct groups in the population between 
which there is little demographic or genetic exchange (typically one successful migrant individual or gamete per 
year or less). ‘Locations’ are defined as a geographically or ecologically distinct area in which a single 
threatening event can rapidly affect all individuals of the taxon present. The size of the location depends on the 
area covered by the threatening event and may include part of one or many subpopulations. Where a taxon is 
affected by more than one threatening event, location should be defined by considering the most serious 
plausible threat. (IUCN 2001) Refer to Red List Guidelines 9.0 

The number of ‘subpopulations’ has not been determined.  Genetic analysis is required and the precise 

definition of ‘location’ needs to be discussed and determined for this and other species of aquatic fauna. 

Provide locations of: captive/propagated occurrences or ex situ collections; recent re- 
introductions or introductions to the wild; and sites for proposed re-introductions or 
introductions. Have these sites been identified in recovery plans? 

The species has not been bred in captivity.  Anecdotal accounts indicate that some individuals from now 

extirpated populations may still exist in small farm dams. 

For flora, and where applicable, for fauna, detail the location, land tenure, estimated number 
of individuals, area of occupancy, and condition of site for each known date, location or 
occurrence. More specific detail is expected for WA occurrences for taxa that are not 
endemic to WA. 

  

What is the total area of occupancy (in km2) for the species; explain how it was calculated 
and datasets used. If an accurate estimate is unavailable, provide a range of values or a 
minimum or maximum area estimate. Where separate breeding habitat is applicable, if 
possible, also provide area of breeding habitat. 

AOO is impossible to determine without more accurate measures of habitat morphometry (e.g. stream 

geometry). 

What is the extent of occurrence (in km2) for the species; explain how it was calculated and 
datasets used. If an accurate estimate is unavailable, provide a range of values or a minimum 
or maximum area estimate. 
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Historic EOO = 44,895 km
2 

Current EOO =22,584 km
2 

 

Methods:  Historic and current presence records were mapped as vector data in ArcGIS™ Desktop 10 using the 

GCS_GDA_1994 coordinate system (GeoScience Australia, 2003). Extent of occurrence was determined by 

constructing minimum convex polygons (α-hulls) in ArcGIS™ Desktop 10, following IUCN guidelines. Two α-hulls 

were constructed from species distributions: one was drawn for historic EOO and another for the current EOO. 

The areas of the resulting polygons were determined using the feature properties tool and summed to provide 

a total area. Thus, the percentage change between the α-hulls estimated the temporal change in EOO.  

(Klunzinger 2012; Klunzinger et al. 2014; IUCN, 2013) 

 
Identify important occurrences necessary for the long-term survival and recovery of the 
species? This may include: key breeding populations, those near the edge of the range of the 
species or those needed to maintain genetic diversity. 

Specimens have been obtained for genetic study, but analysis cannot proceed without funding.  Analysis will be 

undertaken at the WA Museum Molecular Analysis Laboratory when funding becomes available to cover 

processing costs. 

Is the distribution of the species severely fragmented? Why? 

The distribution of the species is fragmented, but severity has not been determined.   

Is the taxon subject to extreme fluctuations? If so, provide evidence. 

Unknown. 

Has there been any known decline in the species within WA or nationally, or is this likely in 
the future? – provide details in relation to the elements detailed below, including how the 
decline has been measured or inferred. Is there a presumption of continuing decline? If so, 
provide details of the decline and how it relates to the specific Red List Categories and 
Criteria version 3.1. 
 
Note: A continuing decline is a recent, current or projected future decline (which may be smooth, irregular or 
sporadic) which is liable to continue unless remedial measures are taken. Fluctuations will not normally 
count as continuing declines, but an observed decline should not be considered as a fluctuation unless there 
is evidence for this. (IUCN 2001) Refer to Red List Guidelines 9.0 

 Has there been a decline in the size of the population (number of mature individuals)? 

Yes, as inferred from EOO below. 

- can the rate of population size reduction be determined over the last 10 years or 3 
generations (whichever is the longer)? If so, state whether the determination is based on 
quantitative data (observed), estimated (provide data and calculations), inferred or 
suspected. 



Threatened Species Nomination Form 

11
1 

 

 

Yes.  Seventy seven sites where W. carteri was historically present were able to be resampled, and the species 

had disappeared from 34% of these sites. The estimated current EOO of the species is 22,584 km
2
, a reduction 

of 49% from its estimated historical EOO of 44,895 km
2
. It is now absent from 275,518 km

2
 in the South West 

Coast Drainage Division. 

 

Decline is measured as: 

% Change = [(Historic EOO – Current EOO) ÷ Historic EOO] x 100  

                   = [(44,895 – 22,584) ÷ 44,895] x 100 

                   = (22,311 ÷ 44,895) x 100 

                   = 49.695% 

 
    α-hulls showing EOO’s for:  A = Absence; H = historically present and now absent; P = presence. 

 

  
a) Current distribution – circles = W. carteri present, triangles = W. carteri absent;  

b) Historic (pre-1992) distribution – circles = W. carteri still present, squares = W. carteri now absent 

 

(from Klunzinger et al. 2014)  

- can the rate of population size reduction be estimated for the next 10 years or 3 
generations and in any 10 year or 3 generation period (up to a maximum of 100 years into 
the future)? If so, state how the reduction is estimated (provide data and calculations), 
inferred or suspected. 
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Mayer et al. (2005) predicted continued stream salinity increases in catchments affected by salinisation 

processes.  Population size reduction will be determined primarily by salinities which may exceed the maximum 

salinity threshold of the species (2-3 ppt) and reduction in flows or increased extraction could lead to 

extirpation if not managed appropriately.   

 

Vulnerable populations include the lower Canning River, lower Collie River, lower Blackwood River, lower 

Warren River 

Has  there  been  a  decline  in  the  number  of  locations,  extent  of  occurrence  or  area  of 
occupancy? 

Yes.  EOO has declined by 49% in less than 3 generations.  

Has there been a decline in the area or quality of habitat? 

Yes. 

4.2. Survey effort 
Describe the methods to conduct surveys. For example, season, time of day, weather 
conditions; length, intensity and pattern of search effort (including where species not 
encountered); any limitations and expert requirements. 

From Klunzinger et al. (2014):   
“Two databases of W. carteri occurrence were compiled: 1) a historical (pre-1992) database of 255 presence-

only records from museum specimens and unpublished sources; 2) a current (post-1992) database of 816 

records of presence or absence determined from site visits, each consisting of 10-20 minutes of visual and 

tactile searching, unpublished data and returns from a survey website (www.musselwatchwa.com). Seventy 

seven sites from the current database were able to be matched with records of mussel presence from the 

historical database. All sites were within the South West Coast Drainage Division of Western Australia, which 

covers 326,000 km
2
 and includes 19 river basins (AWRC, 1976).” 

 

Provide details on the distinctiveness and detectability of the species, or the distinctiveness 
of its habitat, that would assist survey success. 

The species is only found in freshwater (< 1.6 g/L mean salinity) and only in soft sand/mud/clay/silt, but 

occasionally gravel sediments.  Individuals can be seen from the water surface if visibility allows and burrowing 

tracks are often observed in sediments.  When visibility is poor, individuals can be located by hand-probing 

sediments and can also be located using a clam rake or set of geological sieves dragged through the sediments.  

Where the species is present, empty shells can also be seen littering the stream banks or sediments.  The 

species is most abundant amongst submerged tree root complexes, along the edges of stream banks and 

amongst woody debris/leaf litter out of direct streamflow or on the leeward side of logs in faster-flowing riffle 

zones. 

Has the species been reasonably well surveyed? Provide an overview of surveys to date 
(include surveys of known occurrences and surveys for additional occurrences) and the 
likelihood of its current known distribution and/or population size being its actual distribution 
and/or population size. Include comments on potential habitat and surveys that were 
conducted, but where the species was not present/found. 

Yes.  Attached is a list of survey sites, which was compiled from 1,071 records from museum specimens, survey 

respondents from www.musselwatchwa.com and survey sites from Kendrick (1976), Williams et al. (1991), 

Edward et al. (1994), Graf & Cummings (2010), Growns & Davis (1994), Storey et al. (2005, 2009, 2010), Slack-

Smith (2006), Lymbery et al. (2008), Pinder et al. (2004), Klunzinger et al. (2013, 2014). 

4.3. Threats 
Identify past, current and future threats indicating whether they are actual or potential. For 
each threat describe: 
a). how and where they impact this species 
b). what the effect of the threat(s) has been so far (indicate whether it is known or suspected 
c). present supporting information/research 
d). does it only affect certain populations? 
e). what is its expected effect in the future (is there supporting research/information; is the 
threat only suspected; does it only affect certain populations?). 
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If possible, provide information threats for each current occurrence/location: 
Location Past threats Current threats Potential threats Management requirements (see 

section 4.4) 

Moore River,  

Avon River, 

Blackwood River, 

Murray River, 

Williams River,  

Upper Warren River, 

Upper Kent River, 

Frankland River,  

Bow River,  

Lower Canning River  

Salinity Salinity Salinity Maintain freshwater flow within 

tributaries that are still fresh enough to 

conserve genetic diversity (pending 

study).  Many are fed by groundwater 

discharge, so hydrology should be 

maintained.  Maintain freshwater flows 

to lower reaches of otherwise salinized 

rivers (e.g. Lower Kent and Lower 

Warren Rivers and Lower Collie River) – 

avoid clearing the forested areas within 

these catchments in order to maintain 

hydrological cycle. 

Throughout range, 

especially in 

regulated rivers 

 Water 

extraction; 

Dehydration; 

heat stress 

Water extraction; 

climate change 

Maintain shading riparian vegetation, 

ensuring plant recruitment is occurring 

and revegetate where necessary; avoid 

clearing along waterways; maintain 

environmental flows; avoid 

unnecessary water extraction and/or 

mitigate impacts during rapid 

drawdowns within reservoirs (e.g. 

translocation of stranded individuals to 

suitable habitat).  

Throughout range  Nutrient 

pollution 

Nutrient pollution Reduce nutrient runoff; fence cattle out 

of waterways; utilize nutrient-stripping 

technologies to intercept nutrients 

before they enter the waterways, while 

ensuring nutrient balance is maintained 

to provide adequate food. 

In rural catchments Cattle 

trampling 

Cattle tramping Cattle trampling Fence cattle out of waterways. 

  Predation by pigs Predation by pigs Eradicate feral pigs. 

(See Walker et al. 2013 for others) 
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Identify and explain why additional biological characteristics particular to the species are 
threatening to its survival (e.g. low genetic diversity). Identify and explain any models 
addressing the survival of the species. 

 See above mapped distribution model and Klunzinger et al. 2014. 

4.4. Management 
Identify key management documentation for the species e.g. recovery plans, conservation 
plans, threat abatement plans etc. 

No management plans have been written for the species. 

Does this species benefit from the management of another species or community? Explain. 

Yes.  Managing freshwater ecosystems and management programs designed for the conservation of threatened 

freshwater fishes and crayfishes may also benefit this species as it is dependent on freshwater fishes for dispersal 

and requires similar habitats and environmental conditions to other freshwater fauna. 

How well is the species represented in conservation reserves or covenanted land? Which of 
these are actively managed for this species? Provide details. 

The species is represented in conservation reserves, although none are managed specifically for the species. 

Are there any management or research recommendations that will assist in the conservation of 
the species? Provide details. 

Yes.  Quantification of populations and recruitment success (or factors limiting recruitment success), 

quantification of juvenile habitat requirements, analysis of dietary requirements, toxicology testing, 

environmental tolerance limits (dissolved oxygen and temperature), determination of whether other introduced 

fishes can support the life cycle of the mussel, analysis of population genetics, captive breeding, and other 

research will do much to advance the knowledge necessary to inform effective conservation management.  

4.5. Other 
Is there any additional information that is relevant to consideration of the conservation status of 
this species? 

Yes.  Initial genetic analyses suggest a second species/subspecies, but further investigation is required. 

SECTION 5. NOMINATOR 
Nominator(s) name(s)  

Organisation(s)  

Address(s)  

Telephone number(s)  

Email(s) 

Date 28 January, 2014 

If the nomination has been refereed or reviewed by experts, provide their names and contact 
details. 

 SECTION 6. REFERENCES 
What references or sources did you use to prepare your nomination? Include written material, 
electronic sources and verbal information. Include full references, address of web pages and 
the names and contact details of authorities with whom you had verbal communications. 
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