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Introduction 
 
A survey for golden sun moth pupal cases was undertaken at Barton 14 Section 22 
on behalf of the Doma Group to inform preliminary documentation requested by the 
Commonwealth Department of Sustainability, Environment, Water, Population and 
Communities in response to referral decision EPBC 2012/6606. 
 
The golden sun moth is listed as critically endangered under the Environment 
Protection and Biodiversity Conservation Act (EPBC Act).  The species has two 
discrete life stages, being the larval stage which is spent underground and lasts for 
one to three years and the adult stage, typically lasting one to four days (Ref. 1).  
Transect based counts of adults and searches for empty pupal cases have been 
suggested as standard monitoring protocols for the golden sun moth (Ref.  2). 
 
The female moth lays eggs between tillers of suitable host grasses or between tillers 
and the soil, and larvae are thought to emerge about 20 days after laying and feed 
on the bases and underground parts of the plant.  The larvae remain underground 
until the pupal stage.  Pupae emerge through tunnels to the ground surface and this 
stage takes approximately six weeks (Ref. 3).  The top third of a spent pupal case 
remains above ground, with the remainder underground.  Pupal cases are known to 
survive intact for at least 21 days after the moth has emerged and are readily 
recognisable (Ref. 4).  
 
Objectives and Methodology 
 
The objective of the survey is to determine the relative distribution of the moth across 
the area, based on the location of spent pupal cases.  The observation of pupal 
cases provides information on the locations of localised breeding sites as female 
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moths are not particularly mobile and tend to lay eggs immediately after mating (Ref. 
4). 
 
A survey for pupal cases was undertaken by two persons on 4 January 2013 in 
accordance with the EPBC Act Policy Statement 3.12 – Significant Impact 
Guidelines for the Critically Endangered Golden Sun Moth (Ref. 2).  
 
Searches were conducted within two metres on either side of straight line transects 
(i.e. up to 4 metres in total) placed parallel to the short axis of the site.  A tape 
measure was used to create ten transects positioned at ten metre intervals (see 
Figure 1).  The observers crouched low to the ground and searched in and around 
grass tussocks and intertussock spaces.  The tape measure and a GPS were used 
to identify the location of observed pupal cases.  The search is estimated to have 
sampled within approximately 40 percent of the total site area. 
 
The duration and area of each transect search varied according to the density and 
type of vegetation and the amount of thatch.  Search durations were greater in those 
areas most likely to contain golden sun moth pupal cases, i.e. native grasses, 
Chilean needle grass (Nassella neesiana) patches and areas of exposed ground, as 
well as in areas where flying male moths were consistently observed in previous 
surveys.   
 
Transect search durations averaged 20 minutes and the total survey effort was about 
6 person-hours.  
 
Results 
 
Time: 09:00 to 12:00 
Weather*: Clear blue sky, calm conditions with occasional light breeze  
Last rain: 0.4 mm on 2 January 
Temperature:  Temperature 25ºC to 31ºC 
*Observations were drawn from Canberra Airport {station 070351}. 

 
Three golden sun moth pupal cases were observed in separate locations as 
indicated in Figure 1. The descriptions of the locations are as follows: 
 
 Pupal case 1. Located within the centre of a desiccated tussock of Chilean 

needle grass, within a localised area dominated by Chilean needle grass. 

 Pupal case 2. At the base of a small kangaroo grass (Themeda triandra) plant 
amongst a mixture of native grasses and exotic annuals. 

 Pupal case 3. Located in bare ground within an area dominated by native 
grasses. 

 
The pupal cases were located in the areas where flying moth densities have 
previously been recorded in high numbers relative to other areas within the site. 
 
No pupal cases were observed in areas dominated by exotic grasses other than 
Chilean needle grass or in areas where the thatch cover was high.  
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Overall, a low rate of pupal cases was recorded in the targeted areas compared to 
the number of pupal cases reported in previous surveys (Ref. 5) and in relation to the 
number of male moths observed flying in previous surveys (Refs. 6, 7, 8, 9).  The low 
rate of pupal case detection may reflect the relatively low numbers of flying moths 
observed on the site on various dates during the 2012 flying season. 
 
Although the timing of the survey was appropriate to the objective of the study and in 
relation to the length of time pupal cases are known to persist, the cases were very 
fragile and disintegrated quickly.  
 
Conclusions 
 
The low number of pupal cases observed provides inconclusive results in relation to 
a determination of the relative distribution of moth across the area and the location of 
core breeding sites.  
 
The survey results suggest, however, that pupal case searches may not always be a 
cost effective method to determine the distribution of golden sun moths within a 
given area.  
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All lines are indicative only 

Figure 1. Location of GSM pupal cases 
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