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Executive summary 

This is the final report for the consultancy Survey for Golden Sun Moth which is part of the Lachlan 
Catchment Management Authority’s Native Grasslands Recovery for Greater Landscape Resilience 
Project. 

The Golden Sun Moth (Synemon plana) is listed as critically endangered in the Environment 
Protection and Biodiversity Conservation (EPBC) Act 1999. At the commencement of this project, the 
New South Wales Wildlife Atlas contained records of the Golden Sun Moth from 14 locations in the 
upper Lachlan Catchment, with no officially listed locations on private land (Reardon pers comm 
2013). 

The objectives of this project were: 

1. Increase the area of private land surveyed for the Golden Sun Moth in the upper Lachlan

Catchment.

2. Develop a field survey protocol that can be used to determine if the Golden Sun Moth is present

on private land, predict sites favoured by the species and identify management regimes that

favour the species.

3. Provide recommendations regarding sites and management regimes to guide investment

decisions for the conservation of the Golden Sun Moth on private land in the upper Lachlan

Catchment.

Survey methods 

In consultation with experts, we developed a survey protocol for the Golden Sun Moth to meet our 

objectives. Two surveyors recorded the presence or absence of the Golden Sun Moth in 10m x 50m 

belt transects randomly located at each site (paddock). Each transect was surveyed for a fixed period 

(3 min). Surveys were conducted only when temperatures exceeded 20°C and there was little to no 

wind. 

The following habitat data were collected at each transect: % cover by plant species, % cover of bare 

ground, % cover of cryptogams, % cover of tussock bases and biomass (tonnes per ha). We also 

recorded the following management data at each site in a semi-structured interview with 

landholders: dry sheep equivalents per hectare (DSE per ha), how often the paddock was rested 

from grazing in the previous 12 months, fertiliser history and cultivation history. 

Results 

A total 83 transects on 23 properties were surveyed in the upper Lachlan Catchment from late 

November to December 2012. The Golden Sun Moth was recorded in 26 transects on 11 properties. 

A separate spreadsheet containing details for all locations has been provided to the Lachlan CMA. 

A statistical model we fitted to the survey data indicated that the Golden Sun Moth is most likely to 

be found in paddocks within the upper Lachlan CMA that are dominated by wallaby grasses 

(Austrodanthonia spp.), where a tussock structure is maintained, where there is a high cover of bare 

ground between tussocks and the site is managed with a low average DSE per ha. These results are 

consistent with the known habitat requirements for this species. 
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The amount of rest from grazing that a paddock received (per year) and biomass (tonnes per ha) 

were not statistically significant predictors for the presence of Golden Sun Moth in the upper 

Lachlan Catchment. 

Which sites are likely to support the Golden Sun Moth 

Investments to conserve Golden Sun Moth habitat on private land in the upper Lachlan Catchment 

should prioritise sites that have, or have potential to support, a high cover of wallaby grasses 

(Austrodanthonia spp.), a moderate basal area of tussock grasses and bare ground between 

tussocks. 

These variables can be readily measured using the step-point method and therefore, in conjunction 

with the model provided in an Excel spreadsheet provided with this report, can be used by CMA staff 

to predict the suitability of a site for the Golden Sun Moth, or by landholders to monitor the 

suitability of a paddock for this species. 

Given the limited dispersal abilities of the Golden Sun Moth, actions that increase the continuity of 

habitat for this species across the upper Lachlan Catchment are recommended. Building connectivity 

around, and between, known strongholds for this species should be a priority. 

Management at sites supporting the Golden Sun Moth 

Our results indicated that livestock grazing at sites managed for the Golden Sun Moth should be 

maintained at, or below, an average of three DSE per ha, which is consistent with the level of grazing 

recommended by the New South Wales Department of Primary Industries for high quality native 

pastures (NSW DPI 2013). At average habitat conditions observed in this study, reducing the level of 

grazing from the average observed in the study area (12 DSE per ha) to the level recommended by 

the New South Wales Department of Primary Industries for high quality native pastures (3 DSE per 

ha), increased the predicted probability of occurrence of the Golden Sun Moth in the study area by 

an average of 22%. 

We found no evidence that rotational grazing afforded any advantage for the Golden Sun Moth. 

Conversely, crash grazing that resulted in a high average DSE per ha had a negative effect on the 

species. However, as a precautionary measure, grazing could be excluded during the period when 

the Golden Sun Moth emerges and reproduces (November to January). We found no evidence that 

grazing by sheep, cattle or horses had a differential impact on the species. 

Management actions that maintain or increase the cover of wallaby grasses (Austrodanthonia spp.) 

and bare ground between tussocks are an important management action for the Golden Sun Moth 

on private land. While we did not find evidence for any effect of fertiliser application on the 

presence of the Golden Sun Moth, data we collected on fertiliser history were not reliable. As a 

precautionary measure we therefore recommend that additional applications of fertiliser should not 

occur on sites managed for the Golden Sun Moth to reduce the likelihood for spread of exotic 

grasses or increased grass cover. 
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Introduction 

The Golden Sun Moth, Synemon plana Walker (Lepidoptera: Castniidae) is a diurnal species of moth 

that inhabits natural temperate grasslands in south-eastern Australia (Zborowski and Edwards 2007). 

The species is nationally listed as critically endangered throughout its natural range (DEWHA 2009). 

This is primarily because the Golden Sun Moth is typically found in small, isolated patches of 

remnant natural grassland (O'Dwyer and Attiwill 2000) or within native pastures (Brown, et al. 

2012), and is unable to disperse through large areas of unsuitable habitat to colonise previously 

occupied habitat (O'Dwyer and Attiwill 1999). Genetic studies by Clarke and O’Dwyer (2000) and 

Clarke and Whyte (2003) indicate that the species once had a more continuous distribution in south-

eastern Australia, but this former range has been extensively fragmented with the loss of habitat 

associated with intensive agriculture and urban expansion (Kirkpatrick  et al 1995). 

Current knowledge of the habitat requirements of the Golden Sun Moth suggest that the soil 

dwelling larvae feed on the roots of native C3 grasses within the genera Austrodanthonia (wallaby 

grasses) and Austrostipa (speargrasses) (Brown, et al. 2012;Clarke 1999;O'Dwyer and Attiwill 

1999;SMEC 2012). A more recent finding has been observations that larvae have apparently adapted 

their diet to the exotic weed Nassella neesiana (Chilean Needle Grass) (Gilmore et al 2008 in SMEC 

2012). However, this is not considered to be an important food species as numerous previous 

studies have most strongly associated the presence of the Golden Sun Moth with high cover of 

native C3 grasses, Austrodanthonia spp. in particular (DSEWPaC 2012;O'Dwyer and Attiwill 1999) and 

a switch in larvae diet does not necessarily mean that all populations across the species range have 

the ability to also switch (Braby and Dunford 2006). Many aspects of its biology, especially its feeding 

habits, are not yet well understood although it is thought that the larvae feed on these grasses for 

up to two years before emerging as adults for between one or two  days (Clarke and Whyte 2003). 

Much of the survey effort for the Golden Sun Moth has focused on determining its presence or 

absence in areas proposed for development rather than quantifying habitat preferences or 

management requirements (e.g. Hogg 2010;SMEC 2012). More detailed research into the habitat of 

this species has concentrated most strongly on large grasslands on public reserves where Golden 

Sun Moth populations are known to be persisting, or are considered likely to be persisting. Very little 

published work has addressed how land management practices on private land may influence site 

occupancy by the Golden Sun Moth, despite this being potentially a key threat to the species. 

Current understanding of the Golden Sun Moth habitat requirements suggests there may be large, 

undiscovered populations of the species on agricultural land that has had minimal pasture 

improvement and support grasslands dominated by Austrodanthonia spp. (Clarke 1999). 
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Austrodanthonia spp. is a dominant component of native pastures as they are relatively palatable 

and have been shown to thrive under reasonably heavy stocking rates (Garden, et al. 2000). What is 

not known, however, is how different grazing regimes may alter Golden Sun Moth habitat. Here we 

aim to quantify relationships between pasture composition, structure and management and the 

presence of the Golden Sun Moth.  

Methods 

Study site 

This study was undertaken in the upper Lachlan Catchment, within the South West Slopes Bioregion 

(DSEWPAC 2013) in the State of New South Wales, south-eastern Australia (see Appendix 1). The 

upper Lachlan River catchment is characterised by a matrix of agricultural land with remnants of box 

gum grassy woodlands, temperate native grasslands and more contiguous dry forest on exposed 

ridges. Livestock grazing (sheep, beef cattle) and cultivation are the dominant land uses in the region 

(Sherren, et al. 2012). Annual precipitation is between 600 and 850mm. 

Golden Sun Moth survey 

A total of 83 belt transects were measured across 27 paddocks (23 properties) identified through 

expressions of interest by landholders or by approaching landholders directly. Each belt transect was 

50m long and 10m wide. A total of 3-6 transects were placed randomly within individual paddocks 

with the number of transects roughly proportional to the area of each paddock. During the summer 

of 2012, two observers familiar with the Golden Sun Moth recorded the presence or absence of the 

Golden Sun Moth by walking each transect for no longer than three minutes on a single relatively 

calm day when the temperature was ≥20 degrees Celcius, which are the conditions in which 

emergence and flight are most likely to occur (Brown, et al. 2012). 

Habitat variables 

Habitat data were recorded at each transect using the point intercept method for individual species 

cover estimates and native species richness estimates (White, et al. 2012) (Table 1) and rising plate 

meter readings to estimate biomass along at each transect (Stockdale 1984) (Table 1).  
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Table 1: Habitat Variable Collection Methods 

Variable Definition 

Cover by Species (% Cover) The presence or absence of each ground cover 
species at a single point every 1m along a 50m 
transect was recorded.  The total number of 
presences for each species was summed and 
reported as a percentage out of 50 points. 

Ground Stratum (% Cover) The presence or absence of each ground cover 
type including bare ground, leaf litter, cryptogam 
and rock at a single point every 1m along a 50m 
transect was recorded.  The total number of 
presences was summed and reported as a 
percentage out of 50 points. 

Tussock basal area (% Cover) The presence or absence of tussock bases was 
recorded at a single point every 1m along a 50m 
transect.  The total number of presences was 
summed and reported as a percentage out of 50 
points. 

Number of Native Species (Richness) Each ground cover species intercepted over 50 
points was recorded and summed. 

Biomass (tonnes ha-1) A rising plate meter reading was taken every 5 
meters along a 50m transect, the readings were 
summed and divided by the number points (10) 
(See Stockdale 1984). This value was then 
converted to tonnes of dry matter ha-1 using 
calibration data (unpublished data: Kay, 2012). 

Management variables 

Semi-structured interviews were conducted with landholders in order to determine the 

management history of each site. Landholders were asked what type of livestock were being grazed 

on the site surveyed, how many head of livestock had been grazed on the site in the last 12 months, 

the size of the paddock and the number of days the paddock was rested from grazing in the last 12 

months. From this information we derived a measure of grazing intensity as DSE ha-1 using 

conversion tables (Attwood 1997; Goodburn 2009). It is important to note that DSE ha-1 in our study 

reflects a single grazing event at the paddock scale, not the farm scale. It was assumed that our 

measure of grazing intensity at the time of survey was representative of the management of that 

particular paddock from year to year. Fertiliser histories were difficult to obtain accurately across 

sites due to a lack of records. Therefore, fertiliser history was represented using a simple categorical 

variable with two levels (<15 years and >15 year). 

Exploratory analyses 
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Exploratory analyses were undertaken to gain an understanding of the distribution and variation 

within each potential explanatory variable (Table 1). We found that only one of our continuous 

variables (DSE ha-1) had a highly skewed distribution. Twelve outlying observations corresponded 

where graziers were implementing crash grazing (where high numbers of livestock were grazed in 

small areas for short periods of time). We therefore log10 transformed this variable in order to give it 

a more homogenous distribution for modelling. Given the large spread of data within this variable, 

however, we decided it was appropriate to present two regression models. The first, a model with all 

observations of DSE ha-1 included and a second, alternative model, with all observations above 100 

DSE ha-1 excluded. 

Statistical analyses 

A matrix of correlations using Pearsons correlation coefficient (r) was constructed in order to identify 

all pairs of explanatory variables that we highly correlated. No high level of correlation (r >0.6) was 

identified, meaning all of the above variables (table 1) were suitable for regression analyses. 

In order to account for the nested sampling design in our study (i.e., multiple transects in single 

paddocks) we conducted regression analyses using Generalised Linear Mixed-effects Models 

(GLMM’s). GLMM’s allow exploration of conventional fixed effects and how they relate to site 

occupancy, as while accounting for inherent correlation caused by random (paddock level) effects. 

We used the function glmer in the R statistical package implemented through the lme4 library in R 

with a logit link (R Core Development Team 2010). Conventional information criterion selection for a 

model of best fit (i.e. AIC) is an unreliable form of model selection for GLMM’s (Bolker, et al. 2009). 

Therefore, model selection was based on a conventional backward exclusion of non-significant 

(p>0.05) explanatory variables in the model. All predictions were made from the full model, except 

for a prediction of DSE ha-1, which was made to compare DSE ha-1 results between a model with all 

observations (full model) and a model with outlying DSE ha-1 values excluded (alternative model). 

Results 

We sampled 83 transects from 27 paddocks. The Golden Sun Moth was present on 31.3% of the 83 

transects and 47% of the 27 paddocks that were surveyed. 

Summary statistics for continuous explanatory variables are described in table 2. 
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Table 2: Summary statistics for all potential explanatory variables 

Variable Mean Range (lower – upper) 

% Exotic annual plant cover 40.4 0-100

%Exotic Perennial Plant Cover 6.7 0-52

% Austrodanthonia spp. Cover 34 0-82

%Austrostipa spp. Cover 3.5 0-20

%Bare Ground Cover 10.6 0-42

%Tussock base cover 7.8 1-20

Biomass (tonnes ha-1) 3.4 1.5-7.1 

Native Plant Species Richness 
(Count) 

5 0-13

DSE ha-1 36.1 0-277

Days rested from grazing in the 
last 12 months 

237 0-365

For fertiliser history, the first level (less than 15 years since fertiliser) had 44 observations (16 with 

Golden Sun Moth and 28 without Golden Sun Moth). The second level (greater than 15 years since 

fertiliser) had 38 observations (10 with Golden Sun Moth and 28 without Golden Sun Moth). 
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Factors affecting site occupancy by the Golden Sun Moth 

Our full logistic regression model (GLMM) included four significant explanatory variables (Table 3). 

Our selected model indicated that there was a higher probability of finding the Golden Sun Moth 

where: (1) grazing intensity was low (Figure 1); (2) there were higher amounts of bare ground (Figure 

2); (3) where there was a more pronounced tussock structure (Figure 2); and (4) where the cover of 

Austrodanthonia spp. was higher (Figure 2). 

Table 3:  Selected GLMM with all significant explanatory variables, their standard error and p values. 

Estimate Standard Error P 

Intercept -4.686 1.72 0.0064 

Average DSE/ha (log10) -2.265 0.88 0.01 

% Bare Ground 0.125 0.04 0.005 
% Large Tussocks Bases 0.191 0.10 0.06 

% Austrodanthonia spp. 
Cover 

0.068 0.03 0.03 

Our alternative regression model where outliers of grazing intensity (DSE ha-1 >100) were removed 

confirmed that the negative relationship between Golden Sun Moth occupancy and grazing intensity 

is a negative effect regardless of outliers in the data (est= -7.580±2.56(SE) p=0.004) (Figure 1). 

Figure 1 – The effect of grazing (±s.e.m) on the probability of Golden Sun Moth occurrence across 

the upper Lachlan Catchment. These predictions were made with other explanatory variables held at 

their mean values. The lighter (grey) line represents predicted probabilities where 12 large 

observations of DSE ha-1 in the last grazing event were removed. The black line is the full model 

where all observations of DSE ha-1 were included. 
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Figure 2 – The effects of habitat variables (±s.e.m.) on the probability of Golden Sun Moth 

occurrence across the upper Lachlan Catchment. All predictions were made with other significant 

explanatory variables held at their mean values.  

The predicted effects of habitat and grazing on the occurrence of the Golden Sun Moth 

With all other model terms held at their mean values, the likelihood of occurrence of the Golden Sun 

Moth was predicted to increase, on average, by 7.1% with every 10% increase in Austrodanthonia 

cover, by 3.4% with every 10% increase in the basal cover of tussock grasses, by 3.7% with every 10% 

increase in bare ground and by 4.8% with every unit reduction in average DSE ha-1. 

Discussion 

Our primary objective in this study was to determine what factors may influence the occupancy of 

the Golden Sun Moth on private land managed for livestock grazing. We predicted that the cover of 

wallaby grasses (Austrodanthonia spp.) and structural attributes such as the amount of large 

tussocks and inter-tussock bare ground are important habitat features for the Golden Sun Moth. Our 

results indicate that there was a negative relationship between grazing intensity at the paddock 

scale and the presence of the Golden Sun Moth. Here we discuss each of these variables. 

Grassland composition 

Austrodanthonia spp. are the primary host plant of Golden Sun Moth larvae (Douglas 2004). 

Although a 40% threshold of Austrodanthonia cover for Golden Sun Moth habitat suggested by 

O’Dwyer and Attiwill (1999) has been disputed (see Bradbury and Dunford 2006), our results support 

this prediction and show that higher levels of Austrodanthonia are important provided a tussock 

structure and inter-tussock bare ground is maintained (Figure 2). Our results showed no significant 

effect of the cover of exotic perennial (pasture) grasses, which is not surprising as they were a minor 
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component of the grasslands that we targeted for survey. Therefore, it is difficult for us to make 

inference on the interaction between exotic pasture grasses and Austrodanthonia cover. However, 

in a published attempt at restoring the habitat of the Golden Sun Moth, O’Dwyer and Attiwill (2000) 

found that, in order to increase the cover of wallaby grass, management of weeds (mainly 

competitive exotic perennial grasses) is required alongside plantings. This is also consistent with 

management aimed at maintaining inter-tussock bare ground (DEWHA 2009). 

Grassland structure 

While our model predicted an increase in the probability of Golden Sun Moth occurrence with 

higher covers of wallaby grasses (Austrodanthonia spp.), increasing cover of wallaby grasses alone 

on grazing land is unlikely to increase habitat quality for the Golden Sun Moth. Our results suggest 

that tussock structures are important to the Golden Sun Moth. McIntyre and Tongway (2005) found 

that native grasslands will lose their tussock structure under heavy grazing due to the selective 

grazing of more palatable regrowth. While wallaby grasses are highly grazing tolerant, they still have 

the ability to change tiller direction under heavy grazing which may reduce their tussock structure 

(Waters, et al. 2009). This may explain why the Golden Sun Moth was less likely to be found in 

largely Austrodanthonia dominant pastures with higher grazing pressures. It is likely that the Golden 

Sun Moth prefers a tussock structured habitat with bare ground between tussocks for a variety of 

reasons: (1) tussocks may provide cover from predators (McIntyre 2005), (2) because species from 

the Synemon (sun moth) genus have very long retractable ovipositors in which they use to deposit 

their eggs underground, or at the base of tussocks (Douglas 1999) and (3) because females need to 

be visible to patrolling males (Brown, et al. 2012;Clarke 1999).  

Inter-tussock bare ground 

In addition to the composition of grassland and tussock structure, we found a significant (p>0.05) 

positive relationship between cover and the presence of the Golden Sun Moth. Bare ground 

between tussocks is an important feature for the Golden Sun Moth because pupation occurs below 

the ground. Surface litter and other obstructions therefore may cause damage to the moth as it 

emerges (Douglas 2004). The specific effects of grazing on soil invertebrate fauna remains relatively 

understudied, suffice to say that there are notable changes in assemblages between areas grazed by 

domestic hoofed animals and areas that are not (Bromham, et al. 1999). It is postulated that higher 

grazing pressures, especially associated with crash grazing, may cause soil disturbances that are 

detrimental to Golden Sun Moth larvae (for example pugging and crust breakage) (Drewry 2006). 

This may be why we found crash grazed sites were unlikely to support the Golden Sun Moth.  
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Maintaining Golden Sun Moth habitat 

Of the three management variables that we collected for this study (time since fertiliser, days rest 

from grazing and DSE ha-1), only grazing intensity (DSE ha-1) was significantly (negatively) associated 

with the presence of the Golden Sun Moth. Of most interest was that there was no significant 

relationship between the amount of rest a paddock receives each year, and the presence or absence 

of the Golden Sun Moth. Our model predictions also showed that, with all other variables fixed at 

their mean, a reduction in grazing from 12 DSEha-1 (the average DSE ha-1 observed on sites we 

sampled) to the New South Wales Department of Primary Industries (DPI) recommended carrying 

capacity for high quality native pastures (3 DSE ha-1) (NSW DPI 2013) increased the predicted 

probability of Golden Sun Moth occurrence by 22%. These results suggest that continuous grazing at 

low intensities may be an acceptable management tool. However, such grazing management should 

also be considered in light of broader grasslands conservation objectives and the lifecycle of the 

Golden Sun Moth. Set stocking may encourage livestock to preferentially graze more palatable inter-

tussock species leading to a reduction in plant species richness (Clarke 2003;Garden, et al. 

2000;McIntyre, et al. 2003). It is also unknown how grazing during the Golden Sun Moth emergence 

season affects newly hatched larvae or mortality of ground-dwelling females (Douglas 2004). Given 

these uncertainties, we recommend ongoing monitoring of wallaby grass cover, bare ground cover 

and the cover of tussock basal area alongside any changes to grazing. 

Sampling considerations for future surveys 

In order to balance the dual goals of maximising the likelihood of detecting the Golden Sun Moth 

and gaining sufficient replication of management treatments we made three tradeoffs in our 

sampling design. First, we concentrated survey efforts on sites that current literature indicated to be 

most likely to suitable habitat for the Golden Sun Moth. For example, it is understood that the 

Golden Sun Moth occupies habitat with high covers of native C3 grasses (Braby and Dunford 

2006;Clarke 1999;Clarke and Whyte 2003;Gibson and New 2007;O'Dwyer and Attiwill 1999;O'Dwyer 

and Attiwill 2000;SMEC 2012). Therefore, landholders that were contacted to participate in this 

study were engaged by the Lachlan Catchment Management Authority (LCMA) through a native 

grasslands conservation project. These landholders had all expressed an interest in native grasslands 

or pastures on their properties. We therefore established sites on as many of these properties as 

time and practicalities would allow during the Golden Sun Moth emergence season in 2012/2013. 

Our second trade off was determining whether a site was truly not occupied by the Golden Sun 

Moth. It is recommended (DSEWPaC 2012) that each site is visited at least four times in at least bi-
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weekly intervals on appropriate survey days (days with temperatures above 20°C with no to very 

light winds and between the hours of 10:00 and 15:00). Sites can only be considered unoccupied if 

these survey rules are followed (Gibson and New 2007). Such guidelines prohibit gaining sufficient 

replication of sites across the landscape as the season of Golden Sun Moth emergence is often very 

short (November to Early January in the region) and the number of suitable days for survey within a 

given season can be few (Brown, et al. 2012). Therefore we restricted our surveys to a single site 

visit on the most suitable days for the Golden Sun Moth to emerge (>20°C by 10am with average 

wind speeds ≤15km/hr). Despite these limitations, we were able to identify significant associations 

between the occurrence of the Golden Sun Moth and habitat and management features that may 

aid in the conservation of this species on private land. 

Conclusion 

Our objective was to identify how habitat and land management affect the occurrence of Golden 

Sun Moth on land managed for livestock grazing. We predicted that the cover of Austrodanthonia 

spp., the basal cover of grass tussocks, the cover of bare ground and grazing intensity are the most 

important variables influencing the presence of the Golden Sun Moth on land managed for livestock 

grazing. Monitoring of populations should also occur alongside information on year-to-year grazing, 

the cover of wallaby grasses, the cover of grass tussocks and the cover of bare ground in order to 

refine these findings and for more informed adaptive management of Golden Sun Moth populations 

on private land. Grazing timing should also consider other native grassland conservation objectives 

with pasture values. 
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Appendix 1 

Map of the study region: 

From: 

http://www.environment.nsw.gov.au/resources/nature/NSWSouthWesternSlopesMapsLocation.pdf 
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Appendix 2 

Attached as electronic files are the following: 

1. An excel spread sheet with geocodes for each transect surveyed for the Golden Sun Moth

(sheet name “geocode”) 

2. An excel spread sheet with all field measurements of vegetation

(sheet name “field_data”) 

3. An excel spread sheet tool setup for the use of CMA staff

(sheet name “prediction tool”) 

Note that item 3 allows staff to estimate the probability of Golden Sun Moth Presence using our 

statistical model at any site provided that they can supply information on: 

- % Austrodanthonia spp. cover (using point intercept method)

- % Bare Ground Cover (using the point intercept method)

- % cover of large tussock bases (using the step intercept method)

- DSE/ha-1 over the last 12 months in the paddock of interest

Note that predicted values are modelled estimates only 
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GSM NEWSLETTER no. 1 

12 November 2008 

Welcome to our first newsletter, and thank you for your enthusiasm for 
the Golden Sun Moth counters project. We hope it will be rewarding and 
interesting experience for all. 

In this newsletter there is information about the GSM sites and counters, 
maps for your sites, contact details, what to do with completed 
recording sheets, and practice sessions this coming weekend on 
counting and recording moths and pupal cases. A flow diagram of the 
steps for starting up your monitoring is on page 3. 

SITES AND COUNTERS 
A list of all GSM sites, arranged by the area in Canberra where they are 
situated, is provided with this email.  Please check to make sure that you have 
been correctly registered you for the site(s) you want to monitor. 

AND IF YOU HAVE NOT ALREADY DONE SO, PLEASE SIGN UP FOR A 
SITE. Please would you see if you can identify a site(s) you would like to 
monitor and let me and Anett know. We can then let you have your map. Any 
questions about the sites should be directed to Anett. 

MAPS 
Anett has produced maps showing the placement of plots for many of the 
sites for which people have signed up. If there is a map of your site, it is 
attached or enclosed. The others will come after Anett’s return to Canberra at 
the weekend.  

PRACTICE SESSIONS 
Anett will be at the following sites this coming weekend to demonstrate pupal 
case and moth recognition, counting and recording.   

Saturday, 15 November:
1. 10am – 11am at York Park, Barton (bounded by John McEwen

Crescent, Sydney Avenue and National Circuit)
2. 11:30am - 12:30pm at Dudley Street, Yarralumla
3. 1:30pm - 2:30pm at Umbagong Park, Latham or Dunlop Grassland off

Binns Street, Fraser – check with Anett on Saturday to find out which
(0401 233 801).

Sunday, 16 November:
1. 12 noon – 1pm at York Park (bounded by John McEwen Crescent,

Sydney Avenue and National Circuit)
2. 1:30pm - 2:30pm at the grassland bounded by Anzac Parade

Constitution Avenue, Creswell Street, etc. Access from Constitution
Avenue.



CONTACT INFORMATION 

Name Phone Mobile email 
Anett Richter 6201 2937 0401 233 801 

Unavailable 12-14 
November incl. 

a.richter@student.canberra.edu.au

Sarah Hnatiuk 6251 2228 0424 263 565 hnatiuk1@cyberone.com.au 
Geoff Robertson 6241 4065 0403 221 117 geoffrobertson@iprimus.com.au 

Contact information for others involved with moth counting is in the list of the 
sites. 

WHAT TO DO WITH COMPLETED RECORDING SHEETS 
Anett will pick up your completed recording sheets from you. Alternatively, you 
can mail them to Anett Richter, Institute of Applied Ecology, University of 
Canberra, ACT 2601 or drop them off at her lab. 

Female 
Golden 

Sun Moth. 
Photo: 
Fabian 

Douglas. 

Female Golden Sun Moth – photo by Fabian Douglas 

For more information on the sun moth: 
• http://www.environment.gov.au/cgi-

bin/sprat/public/publicspecies.pl?taxon_id=25234 – has lots of photos
(including of Anett!) 

• http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/profile.asp
x?id=10791

Compiled by S.Hnatiuk 

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=25234
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=25234
http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/profile.aspx?id=10791
http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/profile.aspx?id=10791


FLOW DIAGRAM FOR FIRST STEPS IN MONITORING 
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GSM NEWSLETTER no. 2 

21 November 2008 

Where are we at now?: There are 41 people counting moths at around 36 sites. 
Geoff, Anett and Sarah have been contacting the moth counters to see how they are 
going and if they need any help. One or two sites have been finished. Many sites 
have now been set up and the vegetation surveys are underway. This seems to be 
the biggest task. Some people are still to start, but their sites should be largely set up 
by the end of next week. Ten people were able to attend the practice session last 
weekend. 

Please tell us how we might improve on how we do things. As the Golden Sun 
Moth Project is a pilot project, we are looking at how we might improve our 
procedures and communications, if we are to do this again. 

Revised vegetation record sheet. This is a message for those of you who have not 
yet done your vegetation survey. If you have already done your vegetation survey, 
you need read no further.  

As part of our efforts to improve on our processes, Anett has modified the vegetation 
record sheet to clarify the recording process and reduce the amount of writing you 
have to do. Please use this record sheet at your site if you have not already 
done the vegetation survey. It is on pages 2-3 of this newsletter and also attached 
as a separate document for those of you receiving the newsletter by email. 

Photos of pupal cases. Some of you who have yet to see a 
pupal case have asked for photos of them. These photos, 
taken by Dana, are of cases protruding from the ground and a 
case that has been dug out, showing the dirt-covered part of 
the case from below the ground.  

Golden Sun Moth Photo Contest 2008. We’re searching for the most impressive 
photo of the “Sun Moth Count”!!!! Send us your favourite photo which shows us not 
only the Golden Sun Moth, but also fieldwork, grasslands or anything you decide to 
capture on photo! Regardless of whether you are a professional or an amateur, we’re 
looking forward to seeing all your interesting photos! Please send your photo to: 
Anett.Richter@canberra.edu.au. 

The award for the best photo will take place at our last evaluation workshop at the 
beginning of January 2009. The Photo Contest Prize Winner will receive a field 
guide, “Butterflies of Australia”. 

Compiled by S. Hnatiuk 

mailto:Anett.Richter@canberra.edu.au


VEGETATION RECORD SHEET 

Your Name Date Monitoring Site 

List All Plant Species and Code Abundance:      
1 plant (R), 1-5 plants (+), 6-15 plants (2a), 16-30 
plants (2b), 31-40 plants (3a), >40 plants (4a) 

Record % Bare Ground: <1%, 1-5%, 
>5-10%, >10-20%, >20-40%, >40%

Record % Litter+ Lichen: <1%, 1-5%, >5-10%, 
>10-20%, >20-40%, >40%

Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6 Plot 7 Plot 8 Plot 9 Plot 10 Plot 11 Plot 12 

% Bare ground 

% Litter + Lichen 

All Plant Species 



Plant Species Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6 Plot 7 Plot 8 Plot 9 Plot 10 Plot 11 Plot 12 

Please record Basal Cover at each plot for the following species that are expected to be found in relation to Golden Sun Moths: 
 <1%, 1-10%, >10-25%, >25-40%, >40-65%, >65% 

Grass species Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6 Plot 7 Plot 8 Plot 9 Plot 10 Plot 11 Plot 12 
Bothriochloa 

macra 

Austrostipa scabra 
Austrostipa 
bigeniculata 

Austrodanthonia 
species 

Themeda australis 

Nassella neesiana 
Nassella 

trichotoma 
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GSM NEWSLETTER no. 3 

28 November 2008 

HOW ARE WE GOING?  The recent cool, damp weather and prospect of more 
of it into next week has been frustrating for moth counters, especially those who 
are keen to press ahead. There is no need to wait for temperatures to reach
25oC before you do your counts; some moths will be flying at lower 
temperatures although they will be fewer than when it is hotter. Information from 
cooler days is still useful as Anett can relate the numbers counted to information 
about weather conditions from the Bureau of Meteorology. However, if there is 
snow on the Brindabellas and/or the wind blows your hat off, don’t count! 

It would be good if we could finish our four moth and pupal counts by the end of December, 
so Anett can get started on analysing the data. However, if that is not possible, please finish
your count by mid January. Anett says she has never seen moths flying in January but in the 
past others have. Late records would therefore be useful in helping to confirm if this is a continuing 
change in Sun Moth behaviour. 

THE DEADLINE FOR GETTING YOUR RECORD SHEETS TO ANETT IS 
31 DECEMBER IF AT ALL POSSIBLE. 

IF YOU CANNOT COMPLETE ALL YOUR COUNTS BY THEN, CONTINUE INTO JANUARY 
AND HAVE YOUR RECORDS TO ANETT BY 15 JANUARY. 

Please mail or deliver your records to Anett. Alternatively, she will come to you and pick 
them up. Her contact details are: 

Institute for Applied Ecology, University of Canberra, ACT 2601 
Phone  6201 2937 or 0401 233 801 

Email  Anett.Richter@canberra.edu.au

GOLDEN SUN MOTH WEBSITE. Sylvio has very nearly completed the website for the project and 
has put it up on the internet. You can see it at http://aerg.canberra.edu.au/teams/osborne/moth-
count/.

ABORIGINAL LAND CLAIM ON BELCONNEN NAVAL STATION HALTS DESTRUCTION OF 
GOLDEN SUN MOTH HABITAT. From ABC Radio National comes the news that a local Ngambri 
man, Shane Mortimer, has lodged a Land Rights Claim over two areas of the Naval Station with 
the Prime Minister’s office. He says that his main concern is about caring for country, rather than 
claiming ownership. 

Go to: http://www.abc.net.au/rural/telegraph/content/2006/s2430142.htm. You can listen to it or 
download it.

REMINDER ABOUT THE GOLDEN SUN MOTH PHOTO CONTEST. Send us 
your favourite photo which shows us not only the Golden Sun Moth, but also 
fieldwork, grasslands or anything you decide to capture on photo! Regardless 
of whether you are a professional or an amateur, we’re looking forward to 
seeing all your interesting photos! Please send your photo to: 
Anett.Richter@canberra.edu.au, and the award for the best photo, a copy of 
Butterflies of Australia, will be made at our evaluation workshop in early 2009.  

Photos by Anett Richter 
Newsletter compiled by S. Hnatiuk 

http://aerg.canberra.edu.au/teams/osborne/moth-count/
http://aerg.canberra.edu.au/teams/osborne/moth-count/
http://www.abc.net.au/rural/telegraph/content/2006/s2430142.htm
mailto:Anett.Richter@canberra.edu.au
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