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Advice to the Minister for Sustainability, Environment, Water, Population and 
Communities from the Threatened Species Scientific Committee (the Committee) 

on amendment to the list of Threatened Species under the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

 

1. Reason for Conservation Assessment by the Committee 

This advice follows assessment of information gathered through the Commonwealth’s 
partnership with Western Australia, which is aimed at systematically reviewing species that are 
inconsistently listed under the EPBC Act and relevant state legislation/lists. 

Synemon gratiosa (graceful sun moth) was delisted from the threatened category under the 
Western Australian Wildlife Conservation Act 1950 on 6 November 2012. It is now included in a 
non-legislative category of P4 (near threatened) on the Western Australian Priority Fauna List. It 
was listed as endangered under the EPBC Act in 2009. The Committee provides the following 
assessment of the appropriateness of the species’ deletion from the EPBC Act list of threatened 
species. 

 

Synemon gratiosa (graceful sun moth) 

 

2. Summary of Species Details 

Taxonomy Conventionally accepted as Synemon gratiosa Westwood, J.O. 
1877. 

State/Territory Listing 
Status 

Included in a non legislative category as ‘near threatened’ on 
the Western Australian Priority Fauna List. 

Description The graceful sun moth is a medium-sized diurnal flying sun 
moth that is similar in appearance to a butterfly (WAISS, 1993). 
It has a wingspan of 25–35 mm with females generally larger 
than males. The upper surface of the forewings is dark grey, 
whereas the upper surface of the hind wings and the entire 
underside of all the wings are bright orange, with some dark 
grey markings. From the 2010–11 survey data it appears that 
both males and females found inland are usually darker and 
smaller than the coastal specimens (WA DEC, 2012). 

Distribution The graceful sun moth is found only in south-west Western 
Australia, along a narrow strip of approximately 630 km in length 
of coastal habitat, from Kalbarri south to Binningup (WA DEC, 
2012). 

Extensive surveys between 2009 and 2012 found new 
subpopulations located in coastal heathland associated with 
Lomandra maritima (a perennial reed plant), a species closely 
related to the original host plant L. hermaphrodita. Lomandra 
maritima is locally abundant in coastal vegetation between 
Binningup and Shark Bay, and the discovery of the new host 
plant led to additional habitat and subpopulations of the graceful 
sun moth being recorded. Mitchondrial DNA data have 
confirmed that the moths found on each of these host plants are 
the same species (WA DEC 2012). During 2010 and 2011 
surveys, additional new subpopulations were also located in 
banksia woodland. The number of locations and habitat areas 
occurring within conservation reserves has also increased (WA 
DEC, 2012). 

The species has been found on 85 sites across 55 locations. 
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Tenures are: freehold (37 sites); Crown reserves (24); land 
vested under the CALM Act managed by Western Australian 
Department of Environment and Conservation (20); unallocated 
Crown land (3); Crown lease (1). Freehold sites make up 
around 52% of the total confirmed area of occupancy of 
18.5 km2 (confirmed area of occupancy is calculated based on 
each record of a graceful sun moth with a 100 m radius buffer). 
Most of the larger areas of habitat where the graceful sun moth 
is known to occur are in the Swan Region north of Perth, with 
many of these areas on freehold land (WA DEC, 2012). 

Subpopulations of graceful sun moth are typically small, and 
consist of colonies centred on patches of suitable host plants. 
The extent of individual colonies range from <1 ha to several 
hectares, and in large sites many contiguous colonies may 
occur. Within individual colonies the density of adults is typically 
extremely low. Standard transect counts at over 60 sites 
recorded 0.1–16 graceful sun moth adults/hr, at an average 
3.4/hr (WA DEC, 2012). 

Relevant 
Biology/Ecology 

The graceful sun moth is known from two general vegetation 
types: open areas of herbland, heathland and shrubland on 
secondary Quindalup dunes containing Lomandra maritima and 
banksia woodland with L. hermaphrodita (WA DEC, 2012). 

The graceful sun moth flies between mid-February and late 
March each year, with the majority of sightings in late February 
and early March. The flight time varies slightly between years, 
probably as a result of local weather conditions. It also varies 
with latitude, with adults emerging earlier in the south of the 
species’ range (WA DEC, 2012). 

There is little information on the biology and ecology of sun-
moths (Common and Edwards, 1981; Douglas, 2003), but the 
following general life history has been documented. Adult sun 
moths are thought to live for approximately 4–10 days, 
depending on the species (Douglas and Marriott, 2003). All 
species are active during daylight, and many will not fly except 
in bright sunshine. The adults of some sun moth species 
(including the graceful sun moth) have reduced mouthparts and 
do not feed, relying on nutrients stored during the larval stage to 
sustain them through their short adult lives (Common and 
Edwards, 1981; Douglas, 2003). 

Female sun moths mate and commence egg-laying soon after 
emergence from the pupal stage, depositing eggs beneath the 
soil, at or near the base of their larval host plants. After 
hatching, the larvae tunnel within or beside the roots, rhizomes 
or basal leaves of the host plant on which they feed (Common 
and Edwards, 1981; Douglas, 2003). 

It is not known how long sun moths take to complete their life 
cycles, but a similar species, Synemon magnifica, is known to 
take two to three years to complete development, and S. jcaria, 
the closest relative of the graceful sun moth, may have a two-
year life-cycle (Common and Edwards, 1981; ED Edwards ANIC 
pers. comm., cited in WA DEC 2012; MR Williams, AAE 
Williams and N Willers WA DEC, pers. obs., cited in WA DEC, 
2012). Results from a 2011 survey suggest that the graceful sun 
moth may also take two or more years to complete 
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development. For species that take two years to develop, there 
may be two separate ‘cohorts’ within the population. These may 
constitute completely independent populations, although it is 
thought that some individuals may develop in one or three years 
and so maintain the genetic link between cohorts (WA DEC, 
2012). 

Dispersion is limited and adults are rarely found outside a 
breeding colony, and have never been observed outside of 
natural bushland. Dispersal across unsuitable habitat is 
extremely uncommon. Female moths range up to 200 m in 
search of host plants. Male graceful sun moths are territorial, 
establishing small territories (leks) that are about 20 m2 in 
extent. The territories are always in open areas – in remnant 
bushland the leks are often along tracks and fire breaks. Like 
many butterflies, the males may also seek out hilltops or the 
ridges of dunes. When disturbed, males will fly away but rarely 
leave the lek vicinity (WA DEC, 2012). 

Fecundity of the graceful sun moth is exceptionally low, with 
females producing about 30 large eggs (WA DEC, 2012). In 
comparison, the critically endangered S. plana is thought to 
produce 100–150 eggs (Clarke and O’Dwyer, 2000). During the 
adult phase, the moths mate and the females then spend most 
of their time laying eggs. Males are usually encountered more 
frequently during surveys, although the sex ratio is usually 1:1. 
After mating, female graceful sun moths generally avoid males 
and will usually be found in the breeding areas where Lomandra 
food plants occur (WA DEC, 2012). 

Typically, it is the requirements of the immature stages that 
define habitat quality for insects, and the importance of host 
plant density for butterflies and day-flying moths has been 
widely demonstrated (Dennis, 2004; Dennis et al., 2006; 
Williams, 2011). The graceful sun moth has an obligate 
dependence on suitable host plants for breeding, therefore the 
distribution of the host plant determines the potential habitat of 
the graceful sun moth. It is unlikely to be associated with other 
host plants as other sun moth species are consistently 
associated with either one or occasionally two host plant 
species (Douglas, 2003). 

The graceful sun moth has been recorded in coastal sites with 
average Lomandra maritima density ranging from 5.8–30% 
cover. In these sites L. maritima may form a dominant herbland. 
In comparison, L. hermaphrodita is very widespread but is never 
a dominant component of the community. It is found across a 
range of vegetation communities (banksia woodland, jarrah 
woodland, tuart woodland etc.) but in low numbers and biomass 
compared to L. maritima (Bishop et al., 2010). The graceful sun 
moth has been recorded in sites with L. hermaphrodita density 
ranging from 0.18–0.75 plants/m² (WA DEC, 2012) 

Threats 

Known 

 

The main identified threats to the graceful sun moth are clearing 
of habitat for urban, rural and industrial development, 
particularly in the greater Perth to Peel urban area (Yanchep to 
Dawesville), and inappropriate management of habitat. Several 
previously occupied sites are known to have been lost because 
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of land clearing. Several large, uncleared sites where the  

 graceful sun moth has been recorded in the past are no longer 
occupied (e.g. Kings Park, Bold Park, Whiteman Park and 
Neerabup), and it is thought that past management practices 
(inappropriate fire regimes, weed invasion and grazing) have 
contributed to these local extinctions (WA DEC, 2012). 

Potential A potential threat to the graceful sun moth is over-grazing. A 
survey of Lomandra hermaphrodita on 13 banksia woodland 
sites around the proposed Roe Highway extension found that in 
two sites (Thomson Lake Nature Reserve and Harry Waring 
Marsupial Reserve), L. hermaphrodita was extremely scarce or 
absent, respectively. This is thought to be due to selective 
grazing by herbivores. Similarly L. maritima is heavily grazed by 
kangaroos wherever they occur. However, while 
L. hermaphrodita at Yalgorup National Park was heavily grazed 
by kangaroos, this grazing did not appear to have resulted in 
death of plants, and graceful sun moth numbers in this area 
remain high (WA DEC, 2012). 

Other potential threats are habitat degradation from dieback 
caused by Phytophthora cinnamomi (specifically within banksia 
woodland habitat), inappropriate fire regimes, recreational use 
of off-road vehicles, and weed invasion. These have the 
potential to reduce the number and density of food plants for 
egg laying and larvae, or change the structure of vegetation 
reducing the breeding success of adult moths (WA DEC, 2012). 

The species is geographically restricted to a thin strip of coastal 
Holocene dune systems which could make it susceptible to 
future threats by a rise in sea level leading to significant and 
widespread erosion or loss of coastal dunes (WA DEC, 2012). 

 
3. Public Consultation 

 
Notice of the proposed amendment was made available for public comment for 30 business 
days. Two comments were received and have been considered by the Committee. 
 
4. How judged by the Committee in relation to the EPBC Act criteria and Regulations 
 
Criterion 1: It has undergone, is suspected to have undergone or is likely to undergo in the 

immediate future a very severe, severe or substantial reduction in numbers 

For this criterion to be met, the population size of this species must have been observed, 
estimated, inferred or suspected to have declined by at least 30% over the last ten years or 
three generations of the species (whichever is the longer), with this threshold value (30%) linked 
specifically in the Act to threats that may not have ceased or may not be reversible. 

Not eligible 

Criterion element Evidence 

Reduction in numbers Not Substantial – Surveys undertaken between 2009 and 2012 
discovered additional populations of graceful sun moth. These 
new populations greatly extended the known range and 
population size of the species, and include several large areas 
of habitat secured in conservation reserves. Much of the newly 
identified habitat is also located away from the areas currently 
exposed to significant development pressure. 
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Estimates of area of occupancy (confirmed and potential) were 
multiplied by regional indices of abundance to provide an 
overall index of abundance for the species. Projected rates of 
clearing within these regions were used to calculate the 
projected population loss within the next 10 years (WA DEC, 
2012). Given that the graceful sun moth takes approximately 
2–3 years to complete its life-cycle, under this criterion the 
appropriate timeframe over which to examine population 
decline is 10 years. 

The mean estimated projected decline, based on expected 
levels of habitat loss, is 18% (WA DEC, 2012). Further 
independent statistical analysis showed that the species is 
unlikely (p<0.05) to have a decline of 30%, the indicative level 
of decline to be eligible for listing as vulnerable. The presence 
of the species in several large habitat patches dispersed over a 
wide area away from the principal threats to the species, gives 
the Committee additional confidence that the species will 
persist in nature and is not threatened with extinction. 

However, the Committee notes that on the advice of the 
Western Australian Threatened Species Scientific Committee, 
using the same evidence as in this assessment, the graceful 
sun moth has been designated a priority 4 species by the 
Western Australian government. Priority 4 designation is for 
species considered close to qualifying for Vulnerable status 
and in this case is accompanied by an undertaking by WA 
DEC to monitor the status of the species for the next five 
years, with detailed monitoring for the next two years, to 
ensure that the projected decline will not exceed 30%. The 
Committee will also examine those data with a view to 
reviewing the status of the graceful sun moth if a future decline 
that may meet the listing criteria is indicated. 

The Committee judges that the species is not likely to undergo 
a substantial reduction in numbers. Therefore, the species has 
been demonstrated to have not met the required elements of 
Criterion 1, and is not eligible for listing in any category under 
this criterion. 

 
Criterion 2: Its geographic distribution is precarious for the survival of the species and is very 

restricted, restricted or limited 
 
For this criterion to be met, this species’ extent of occurrence must be less than 20 000 km2 
and/or its area of occupancy must be less than 2000 km2, its geographic distribution must be 
precarious for its survival based on two of the following: 1. severe fragmentation or known to 
exist at a limited location; 2. a continuing decline observed, inferred or projected based on the 
degree of threat operating on the species; and/or, 3. extreme fluctuations in abundance or 
distribution. 

Not eligible 

Criterion element Evidence 

Geographic distribution 

AND 

Restricted – The species’ confirmed area of occupancy is 
18.5 km2. Soil mapping from 2007, and aerial photography 
from 2009 and 2011, indicated a total area of potential habitat 
of 163.6 km2. Follow-up ground-truthing surveys undertaken in 
2012 showed that 79% of areas identified as potential habitat 
were actually occupied by the graceful sun moth, therefore 
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129.2 km2 of this would be expected to be occupied (WA DEC, 
2012). If added to the confirmed area of occupancy of 18.5 km2 
the total area of occupancy (confirmed and potential) is 
147.7 km2, which meets the threshold for endangered of less 
than 500 km2.The species’ current extent of occurrence is 
approximately 5000 km2. 

Geographic distribution 
precarious 

No – Severe fragmentation, as required under this criterion, is 
deemed to occur when most of the species’ individuals are 
found in small and relatively isolated subpopulations (in certain 
circumstances this may be inferred from habitat information). 
These small subpopulations may go extinct, with a reduced 
probability of recolonisation (IUCN, 2001). 

The large majority of the total area of occupancy of the 
graceful sun moth is in large continuous habitat patches north 
of the Perth metropolitan area. This habitat has the capacity to 
support viable populations and so the distribution of the 
graceful sun moth is currently not considered to be severely 
fragmented. The minimum viable habitat patch for the graceful 
sun moth is unknown, but it appears that remnants >10 ha in 
coastal heathland habitat may be viable in the long term (WA 
DEC, 2012). It is estimated that currently 94% of the coastal 
heathland habitat is in patches >10 ha (88% of both coastal 
heathland and banksia woodland habitats). 

This criterion could still be met if the species was subject to 
continuing decline and extreme fluctuations in abundance or 
distribution. It was demonstrated at Criterion 1 that a continued 
decline is expected, but there are no data to suggest extreme 
fluctuations in this species. 

The Committee judges that the species’ geographic distribution 
is restricted but is not precarious for its survival. Therefore, as 
the species has been demonstrated to have not met the 
relevant elements of Criterion 2, it is not eligible for listing in 
any category under this criterion. 

 
Criterion 3: The estimated total number of mature individuals is very low, low or limited; 

and either 
 

(a) evidence suggests that the number will continue to decline at a very high, 
high or substantial rate; or 

(b) the number is likely to continue to decline and its geographic distribution is 
precarious for its survival 

 
For this criterion to be met, the estimated number of mature individuals of this species must be 
less than 10 000, and the rate of continuing decline is at least 10% in 10 years or three 
generations, or there is a continued decline and the geographic distribution is precarious, having 
regard to the degree of threat operating on the species. 

Not eligible 

Criterion element Evidence 

Total no. of mature 
individuals 

 

No – While the available data do not allow for an absolute 
number of mature individuals to be calculated, it possible to 
generate a rudimentary estimate of the minimum number of 
adults. Based on walking speed during transects, width of 
transects, proportional area coverage of surveys, and the 
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AND 

 

occupancy of potential habitat (WA DEC, 2012), the 
Committee estimates the minimum total number of mature 
individuals to be approximately 20 000, substantially higher 
than the minimum indicative threshold under this criterion. 

Rate of continued decline Yes – As noted in Criterion 1, the mean estimate of projected 
decline is appropriately reported as 18% (WA DEC, 2012). 
This rate of decline is greater than the indicative threshold of 
10% for listing as vulnerable under this criterion. 

Therefore, as the species has been demonstrated to have not 
met the required elements of Criterion 3, it is not eligible for 
listing in any category under this criterion. 

OR 

Total no. of mature 
individuals 

AND 

No – At least 20 000, as above 

Continued decline likely 

AND 

Yes – As noted in Criterion 1, a decline of approximately 18% 
over the next 10 years is projected. 

Geographic distribution 
precarious 

No – As noted in Criterion 2, the Committee judges that the 
species’ geographic distribution is restricted but is not 
precarious for its survival. 

Therefore, as the species has been demonstrated to have not 
met the required elements of Criterion 3, it is not eligible for 
listing in any category under this criterion. 

 
Criterion 4: The estimated total number of mature individuals is extremely low, very low or 

low. 
 
For this criterion to be met, the estimated total number of mature individuals must be less than 
1000. 

Not eligible 

Criterion element Evidence 

Total no. of mature 
individuals 

As described in Criterion 3, the minimum estimated number of 
mature individuals in likely to be approximately 20 000.  

Therefore, as the species has been demonstrated to have not 
met the required element of Criterion 4, it is not eligible for 
listing in any category under this criterion. 

 
Criterion 5: Probability of extinction in the wild that is at least 

(a) 50% in the immediate future; or 
(b) 20% in the near future; or 
(c) 10% in the medium-term future 
 

For this criterion to be met, the probability of extinction in the wild must be at least 10% in the 
medium-term future (within 100 years). 

Not eligible 

Criterion element Evidence 

Probability of extinction in There has been no formal modelling of the probability of 
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the wild extinction of this species. 

 

 

5. Recommendations 

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

 
Synemon gratiosa 

 

 

Threatened Species Scientific Committee 

07 March 2013 
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