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Introduction

1

Eco Logical Australia Pty Ltd was commissioned to undertake Golden Sun Moth (Synemon plana)
surveys and habitat assessments at three sites - One Tree Hill, Kinleyside and Throsby – in Gungahlin,
ACT. The project aims to provide information on the distribution of Golden Sun Moths (hereafter
referred to as GSM) which may be used to inform future planning for Gungahlin.
This report details the methods and results of GSM surveys and habitat assessments undertaken
across the three sites.
1.1

S T UD Y AR E A

The study area includes three sites in the northern part of the ACT, within close proximity to the NSW
border (see Figure 1).The three sites are:
•

One Tree Hill (386 ha) is the western most of the three sites and is located along a ridge line to
the north of the township of Hall.

•

Kinleyside (227 ha) is located to the north-east of Hall, and sits adjacent to the eastern
boundary of One Tree Hill.

•

Throsby (396 ha) is the eastern-most site surveyed. The site is located on Horse Park Drive
opposite the suburb of Harrison.

The sites are predominantly grassland or grassy woodland. The current primary land use is light grazing
by sheep and/or cattle for agricultural purposes.
1.2

S T UD Y AI M S

The aims of the study were to:
•

undertake GSM surveys in suitable habitat within One Tree Hill, Kinleyside and Throsby sites
during the 2010/2011 GSM emergence season;

•

provide an assessment of potential GSM habitat across each site; and

•

provide a map showing the location of GSM and results of the habitat assessment.

GSM surveys were conducted in accordance with the Survey Guidelines for Golden Sun Moth (TAMS
2010).
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Figure 1: Location of the three study sites within the regional context.
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1.3

G OL D E N SU N MO TH B AC KG RO U ND

The Golden Sun Moth (Synemon plana, hereafter referred to as GSM), is an inhabitant of native
temperate grasslands in south-eastern Australia. It is a day flying moth of moderate size with a
wingspan of around 3 cm.
1.3.1

Habitat and Ecology

Suitable habitats for GSM include native temperate grasslands (including derived grasslands) and open
grassy woodlands where the ground layer is dominated by wallaby grass (Austrodanthonia spp.)
(DECCW 2010, SEWPAC 2010, ACT Government 1998). Suitable habitat is also typically associated
with other grasses such as spear grasses (Austrostipa spp.) or kangaroo grass (Themeda australis)
(DECCW 2010). While the species was previously thought to favour areas with a high proportion of
wallaby grass (>40%) (O’Dwyer & Attiwill, 1999), recent studies have shown a broader tolerance for
other species compositions, including degraded grasslands dominated by the exotic Chilean
Needlegrass (Nassella neesiana) and lightly grazed paddocks (SEWPAC 2010, Richter et al 2009).
Slightly sloping sites, particularly those with a northerly aspect, are thought to be a preferred site
characteristic, although a number of populations are known from flat areas (SEWPAC 2010).
Adult GSM are short-lived, living 1-4 days after emergence. Adult moths emerge continuously
throughout the flying season, which typically lasts 6-8 weeks over late spring/early summer. They are
active in the hottest part of sunny days and are less likely to fly on days that are wet, overcast or very
windy. Male moths spend their entire adult life flying about 1 m above the grassland in search of
females who rarely fly, even when disturbed (DECCW 2010, SEWPAC 2010). Males will not fly more
than 100 m from suitable habitat, and thus populations separated by distances greater than 200 m can
be considered isolated (DECCW 2010, SEWPAC 2010).
Grasslands dominated by wallaby grasses and other suitable species are typically low and open. The
bare ground between tussocks is thought to be an important microhabitat feature for GSM as it is
typically these areas in which females are observed displaying to attract males (DECCW 2010,
SEWPAC 2010). Density and quality of wallaby grass is thought to be important to the GSM. Females
lay eggs within clumps of wallaby grass, and larvae are thought to feed exclusively on the roots
(DECCW 2010, SEWPAC 2010).
1.3.2

Distribution

Historically, the distribution of GSM corresponded with native temperate grasslands across southeastern Australia. Expansion of agriculture and development across much of this area has reduced
these native temperate grasslands to less than 1% of their original extent. In the ACT, approximately
5% of the pre-1750 distribution of grasslands remains. As a result, remaining GSM populations are
highly reduced and fragmented (SEWPAC 2010).
GSM are known to occur at only 125 sites (post-1990) of which 32 occur in the ACT. Of the 32
populations in the ACT, 7 are wholly protected in reserves. The ACT populations exist in native
grasslands with a high proportion of wallaby grass (Austrodanthonia spp.) at elevations generally
between 480-720 m above sea level (SEWPAC 2010). The species has recently been recorded at
Forde and Mulligan’s Flat Nature Reserve (nearby to the Throsby site) following the preparation of
referrals to the Commonwealth environment department (SEWPAC 2010).
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1.3.3

Legislation

The Golden Sun Moth is listed as endangered under the ACT Nature Conservation Act 1980 (NC Act)
and NSW Threatened Species Conservation Act 1995 (TSC Act) and critically endangered under the
Commonwealth Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act).
All three acts have legislative obligations for actions that may impact on GSM or their habitat.
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Methodology

2

This section describes the methodology used to undertake GSM surveys and habitat assessments at
each site.
Field investigations were carried out between late November 2010 and late January 2011. On most
survey days, an observation of GSM flying was conducted at a nearby reference site (South Lawson).
2.1

G OL D E N SU N MO TH S UR V E YS

In accordance with the project brief, two methods were used to survey for GSM at different sites.
Random meander traverses were conducted at One Tree Hill and Kinleyside, while Throsby was
surveyed using the 100 m transects. Surveys occurred across areas of potential habitat, as determined
by interpretation of aerial photography followed by ground truthing during an initial site reconnaissance.
Areas of potential habitat were considered to be:
•

areas with a low level of tree cover representative of native temperate grassland or significant
grassy patches within a box-gum woodland matrix; and

•

where either Austrodanthonia spp. or Austrostipa spp. were present as the dominant grassland
species.

Both survey methods are outlined in the Survey Guidelines for Golden Sun Moth (TAMS 2010), and are
detailed in Section 2.1.1 and 2.1.2 below.
In accordance with the Guidelines, GSM surveys were only undertaken in the following weather
conditions:
•

Warm to hot day (above 20oC by 10 am).

•

Surveys undertaken during the warmest part of the day (between 10 am and 2 pm).

•

Clear or mostly cloudless sky.

•

Still or relatively still wind conditions.

•

At least 2 days since rain.

A measure of abundance (population size) was obtained by comparing the number of moths found
against a pilot study of GSM in the ACT by Richter et al (2009). The abundance values used are as
follows:
•

Low = 1-20 individuals

•

Medium = 21-50 individuals

•

High = 51-100

•

Very High = 100+
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2.1.1

Random Meander Traverse

Surveys for GSM at One Tree Hill and Kinleyside consisted of random meander traverses through
areas of potential habitat. This meandering traverse involved walking across the entire site so that all
likely habitats were surveyed for flying GSM. Walking facilitates ‘flushing’ moths into flight to improve
the chance of detecting the species (TAMS 2010).
According to the guidelines, in order to determine presence or absence of GSM at a site, surveys
should be repeated on at least 4 days (unless moths are detected earlier) that have suitable flying
conditions and that are spread over at least a week. To provide qualitative abundance where GSM have
been recorded, the survey should be repeated on 3 days that have suitable flying conditions and that
are spread over at least a week (TAMS 2010).
After the initial site reconnaissance, surveys were conducted in areas of potential habitat. Each site was
surveyed three times under appropriate weather conditions and any individuals recorded on site were
positively identified and their location recorded using GPS. The number of individuals sighted at each
location was also recorded.
2.1.2

Transect Survey

Surveys were undertaken at Throsby using the walked transect methodology (TAMS 2010). Using this
technique, areas of the site were surveyed by walking 100 m transects, with transects spaced 100 m
apart. All moths recorded within 30 m of each side of the transect line were recorded. A GPS was used
to plot the location of each transect.
This method was slightly modified during initial surveys in the northern section of the site where
transects, while 100 m long, were only approximately 50 m apart. Closer transects were undertaken as
unusually tall and dense Austrostipa grass inhibited visibility, making it difficult to observe GSM 30 m
either side of the transect line.
According to the guidelines, if moths are present at the site, the survey should be repeated on at least 3
days that have suitable flying conditions and are spread over at least a week. However, if moths are not
detected, a fourth day of either transect or meandering search is required to provide an adequate
survey effort to establish that moths are either absent or occur at a density too low to be detected with
the survey method (TAMS 2010).
An initial site reconnaissance was conducted to determine areas of potential habitat across the site.
However, due to unsuitable weather conditions during much of the GSM flight season, surveys were
only possible across approximately one third of the Throsby site, with no repetitions undertaken within
these areas. During these surveys, any individuals recorded along each transect were positively
identified and counted.
2.1.3

Survey Timing

GSM surveys should be undertaken during the emergence season, which in the ACT is usually October
to December (TAMS 2010). However, the atypical cool, wet weather experienced during spring 2010
(discussed further in the Results section) is likely to have resulted in a delayed emergence and the
extension of emergence into January 2011.
A reference site at South Lawson (a site with known GSM populations) was monitored throughout the
project to determine the likely 2010/2011 emergence season in the ACT. GSM surveys for this project
began in late November, when moths were observed flying at this reference site in Lawson, and
continued until late January.
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2.2

H AB I T AT CO ND I TI ON AS S E S S M E N T

Across each of the three sites, areas confirmed as potential habitat during the site reconnaissance were
assessed to determine the condition of GSM habitat.
The habitat condition assessment was based on observation of the relative abundance of key habitat
factors including:
•

Abundance of Austrodanthonia spp., Austrostipa scabra and A. bigeniculata.

•

General flora species diversity and abundance.

•

Native to exotic species ratios including abundance of exotic and native species.

•

Presence of invasive species (annual and perennial).

•

Site characteristics e.g. woodland or derived grassland, tree cover, aspect and elevation. Foot
slopes and north-east facing areas are known to provide good habitat conditions.

•

Level of site disturbance – characterised by sensitive flora species and the observation of
disturbance such as rabbit warrens, sheep camps and hoof marks.

The sites surveyed (incorporating the above habitat assessments) were qualitatively classified into
areas of the following habitat quality:
•

Low Quality: These areas consistently contained little habitat of value to GSM. These areas
are characterised by a low proportion of Austrodanthonia spp. and Austrostipa spp. (<20%), in
comparison to other species. These areas are often dominated by exotic species or native
species which do not provide potential habitat.

•

Low-Moderate Quality: These areas are characterised by patchy habitat quality which varies
from low to moderate. They have moderate levels of weed invasion and the proportion of
suitable native species tends to vary (20-50%) at a small scale.

•

Moderate Quality: These areas are characterised by habitat of consistent quality, with some
weed invasion (both annuals and perennials). The percentage cover of suitable native species
tends to be up to 70%.

•

Moderate-High Quality: These areas are composed of habitat which varies in quality between
high and moderate and may include some areas of weed invasion. These areas are
characterised by around 80% coverage of suitable native species.

•

High Quality: This classification describes areas of consistently high quality habitat with a
greater than 80% dominance of suitable native species with a particularly high dominance of
Austrodanthonia spp. These areas may still include some areas of weed invasion, however,
exotic species compose less than 10% of the floral biodiversity.

Due to the extensive areas of habitat across a site and small-scale variation within any one area, it
should be recognised that the habitat condition assessment occurred at a broad scale and is indicative
of quality only. Where considerable variation in habitat quality was noted within an area, an intermediate
classification was recorded e.g. Low-Moderate or Moderate-High. However, the broad habitat
classifications may not reflect small-scale variation within an area.
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3

Results
3.1

S UR V E Y TI M ING AN D W E AT H E R CON DI TI ON S

While GSM surveys on each day were conducted in suitable weather conditions as per the Survey
Guidelines for Golden Sun Moth (TAMS 2010), it should be noted that the weather conditions
experienced during the broader survey period were atypical due to the prevalence of a La Niña event
across the Southern Hemisphere. La Niña events are typified by above average rainfall in the eastern
part of Australia over the spring and summer period and in 2010 produced the wettest spring on record
in Australia (Bureau of Meteorology 2010). Table 1 compares long term averages with weather
conditions experienced in the ACT during the 2010/2011 GSM emergence season.

Table 1: Comparison of weather conditions experienced during the 2010/2011 GSM emergence
season against long term averages.
o

Period

Rainfall (mm)

Maximum Temperature ( C)

Long term Average, November

58.7

23.5

November 2010

119.4

22.5

Long Term Average, December

46.1

26.3

December 2010

198.4

25.0

Long Term Average January

59.8

28.5

January 2011

54.0

28.8

Data source: Australian Government, Bureau of Meteorology Long term averages and Daily observations, www.bom.gov.au

This period of extensive rain and cool temperatures limited the number of available survey days across
all three sites. Table 2 provides a summary of weather conditions on the day of GSM surveys. All
survey days met the weather conditions of the survey guidelines.
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Table 2: Weather conditions during GSM surveys.
Site Surveyed

Daily Maximum
Temperature

Wind Conditions

rd

One Tree Hill

25.6

NW 30km/h

23 December 2010

rd

One Tree Hill

28.1

ENE 46km/h

25th January

One Tree Hill

31.5

WNW 35km/h

24th November 2010

Kinleyside

27.2

NNW 39km/h

13th December 2010

Kinleyside

24.5

E 41km/h

24th January 2011

Kinleyside

30.6

NW 48 km/h

th

Throsby

28.3

NNW 44km/h

th

Throsby

34.0

WNW 41km/h

Survey Date
23 November 2010

15 December 2010
27 January 2011

Historically, the recorded emergence season for GSM in the ACT is October to December. The cool wet
weather experienced during spring 2010 is likely to have resulted in a delayed emergence, and the
extension of emergence into January 2011. GSM were observed flying from late November through to
early January at South Lawson (reference site) with anecdotal evidence suggesting that the peak period
of activity occurred around late December.
While a low number of moths were observed at South Lawson on November 24, moths were not
recorded at any of the three study sites until December. It was noted that in late November,
Austrodanthonia spp. were yet to flower across substantial areas of the study sites, possibly
contributing to a delay in emergence at these sites.
3.2
3.2.1

O N E TR E E HIL L
Habitat Condition Assessment

A moderate level of native and exotic species diversity was recorded at One Tree Hill. Habitat across
the site was patchy, with the abundance of Austrodanthonia spp., Austrostipa spp. and Themeda
australis varying considerably between areas. The site generally contained a low abundance of
Austrodanthonia spp. (wallaby grass). However, potential GSM habitat was identified in areas that were
dominated by native species where wallaby grass prevailed alongside Austrostipa scabra. Other typical
native species included Vittadinia spp., Yellow Buttons (Chrysocephalum apiculatum), Blue Bells
(Wahlenbergia sp.), and Mat Rush (Lomandra filiformis). Exotic species of note that were recorded on
site include Chilean Needlegrass (Nassella neesiana) and Patterson’s Curse (Echium plantagineum).
One Tree Hill has a ridge line traversing the site from north to south. Large portions of the site at the
eastern base of the ridge line were dominated by dense Themeda australis (>90%). These areas, while
dominated by native species, have been categorised in Figure 2 as areas of low quality habitat. The
slopes of the ridge line are steep, particularly on the eastern side and provide limited potential habitat
for the species.
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The site contained one relatively small area of high quality potential GSM habitat, and some areas of
moderate and moderate-high quality potential habitat (see Figure 2). The area of high quality habitat
was located in a small valley between two hills which forms a component of the ridgeline that traverses
the site. This provided sheltered conditions and had a slight easterly slope across most of the area
making for ideal flying conditions. Similarly, the area of moderate-high quality habitat in the northern
section of the site had a slight easterly slope. However, this patch was located at the top of the
dominant ridge line and tended to have stronger winds. Between these two areas was a patch of
moderate habitat composed of slopes and valleys and tended to be dominated by Austrostipa scabra.
3.2.2

GSM Surveys

Random meander traverses were conducted across all areas of potential GSM habitat on three
separate days.
GSM were recorded at One Tree Hill on one of the three survey dates (see Table 3 and Figure 2). GSM
were recorded in two areas along the central ridge line, separated by approximately 1 km. These two
areas are likely to comprise distinct populations.

Table 3: Results of GSM surveys at One Tree Hill.
Survey Date
rd

23 November 2010

Number of Moths
Observed

Abundance

Location of Moths

Nil

n/a

n/a
Northern population.

13

Low

23rd December 2010

North-eastern section of
the property, in an area
of moderate-high
quality habitat.
Southern Population.

th

25 January 2011

22

Medium

Central section of the
property in an area of
high quality habitat.

Nil

n/a

n/a

The northern population was recorded at an altitude of 803 m, and is therefore one of the highest
recorded occurrences of the species across its range. This population occurred in an exposed area
dominated by Austrodanthonia spp. on a relatively flat part of the ridgeline. The population had a low
abundance of individuals within a patch of moderate-high quality habitat roughly 10 ha in size.
The southern population occurred within a patch of high quality habitat of approximately 11 ha. The
population is of medium size and is currently split by an access road that traverses the property. The
access road does not appear to impede movement of the moths as moths were observed crossing the
road corridor.
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Due to the atypical weather conditions during this survey period, a precautionary approach should be
used when making determinations about presence/absence of GSM across the site.
3.3

KI NL E YS I DE

3.3.1

Habitat Condition Assessment

Random meander traverses were conducted across all areas of potential GSM habitat on three
separate days.
The Kinleyside site is dominated by large patches of good quality box-gum grassy woodland with
patches of native grasslands and derived grasslands. The grassland areas are dominated by
Austrostipa spp. and Austrodanthonia spp. and generally provide moderate to high habitat GSM quality.
Much of the site is covered by box-gum woodland which does not represent potential GSM habitat.
The site had a high level of species diversity including a number of sensitive species such as Yellow
Buttons (Chrysocephalum apiculatum), and the Nodding Chocolate Lily (Dichopogon fimbriatus). The
majority of potential GSM habitat across the site was classified as moderate to high quality, with some
areas of low habitat quality (see Figure 2). Weed invasion, particularly Hypochaeris spp., Hypericum
perforatum (St John’s Wort) and Onopordum acanthium (Scotch Thistle) reduced the quality of habitat
in some areas.
An extensive area of moderate-high quality habitat dominated (80%) by Austrodanthonia spp. occurs
along the western boundary of the site and bordered by the main access road to the property. The
habitat quality decreases towards the west where the dominance of Themeda australis increases to
90% coverage at the base of the One Tree Hill ridge line.
3.3.2

GSM Surveys

GSM were recorded in low abundance in one part of the Kinleyside site. Three individuals were located
in an area of moderate-high quality habitat in the western section of the site (refer to Figure 2).The
sightings were within 200m of each other and are likely to constitute a continuous population.
Due to the atypical weather conditions during this survey period, a precautionary approach should be
used when making determinations about presence/absence of GSM across the site.

Table 4: Results of GSM surveys at Kinleyside.
Survey Date

Number of Moths
Observed

Abundance

Location of Moths

24th November 2010

Nil

n/a

n/a

3

Low

Western section of the
site, in an area of
moderate-high quality.

Nil

n/a

n/a

13th December 2010

24th January 2011
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Figure 2: One Tree Hill and Kinleyside GSM survey and habitat condition assessment results.
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3.4
3.4.1

T HRO S B Y
Habitat Condition Assessment

The Throsby site is dominated by extensive areas of moderate to high quality native grassland and
derived grassland, particularly in the southern and northern portions of the site (see Figure 3). These
areas were dominated by Austrostipa bigeniculata and Austrostipa scabra in the upper layer of the
understorey with Austrodanthonia spp. often occurring in large patches in a lower understorey layer.
These sites often contained greater than 90% native understorey coverage. Small patches of box-gum
woodland and scattered trees occur across the site.
Areas of the site that were classified as low-moderate habitat quality contained large patches of exotic
Scotch Thistle (Onopordum acanthium) and Saffron Thistle (Carthamus lanatus). These areas, and to a
lesser extent the areas classified as moderate, had a lower proportion of native species combined with
a higher abundance of exotic annuals and grasses such as Modiola caroliniana, Phalaris sp. and
Eragrostis sp. Areas close to Horse Park Drive often had a higher proportion of exotic species.
Sheep grazing was present across the majority of the southern part of the site. As a result, some areas
experienced localised disturbance due to sheep camps. These areas were often located under large
Eucalypts with Scotch Thistle and other exotic species present. There were other areas of weed
invasion recorded on site including small patches of St John’s Wort, Phalaris aquatica and Holcus
lanatus
3.4.2

GSM Surveys

Areas of Throsby that were surveyed for GSM are shown in Figure 3. Approximately one third of the site
was surveyed for GSM, however no repeat surveys were undertaken.
The northern section of the site recorded 49 GSM in an area dominated by Austrostipa bigeniculata and
Austrodanthonia spp. All sightings were within an area of high quality native grassland or derived native
grassland.
Given the distance between the northern and southern GSM records, the records are likely to represent
two separate populations. The area covered by the northern sightings may represent one continuous
population or a number of discrete populations. Further surveys during future emergence seasons will
be required to ascertain whether GSM are present across the full extent of this high quality habitat area.
The southern population recorded 3 individuals in an area identified as high quality habitat. However,
the site was surveyed late in the season and it is considered likely that the population would have been
more abundant and extensive during the peak period of activity.
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Table 5: Results of GSM surveys at Throsby.
Survey Date

th

15 December 2010

th

27 January 2011

Number of Moths
Observed

Abundance

Location of Moths

49

Moderate

Northern portion of the
site in an area of high
quality habitat.

Low

Central part of the site
in an area of high
quality habitat.

3

Given the limitations on survey effort due to weather conditions, further surveys will be required in future
emergence seasons to determine the presence/absence of GSM across the whole of the Throsby site.
Given the extent of moderate to high quality habitat across much of the site, and the considerable
number of moths recorded in high quality habitat in the northern section of the site, a precautionary
approach would suggest that GSM may be present across a more extensive part of the Throsby site
than the current limited surveys imply.
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Figure 3: Throsby GSM survey locations and results, and habitat condition assessment results.
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Conclusion and Recommendations

4

4.1

IN T E R PR E T AT I ON AN D SU M M AR Y O F R E S UL TS

The two key outcomes of these surveys include:
•

complete GSM habitat assessment and mapping across each of the three sites; and

•

confirmed presence of GSM at each site.

However, as discussed in section 3.1, the 2010/2011 GSM emergence season experienced atypical
weather conditions. This limited the number of suitable survey days throughout the emergence season,
and may have influenced the abundance and extent of moths present during suitable survey days.
While GSM were recorded at each of the three sites, there were no records within some areas of
moderate to high potential habitat. Enough suitable survey days were not available to conduct all four
repeat surveys required at each site to confirm presence or absence within these areas in accordance
with the guidelines. As such, it may not be appropriate to conclude that these areas of suitable habitat
do not support GSM. That is, failure to detect GSM under these circumstances is not necessarily
indicative of absence where suitable habitat is present.
A summary of the findings and recommendations for each site is provided below.
4.2

O N E TR E E HIL L

Three of the four required repeat surveys were conducted across the One Tree Hill site. Thirty-five (35)
individuals were recorded in areas of high to moderate-high quality grassland within two relatively
distinct habitat patches.
No GSM were recorded within the area of moderate quality habitat towards the middle of the site or
within the area of moderate-high quality habitat to the south of the site.
Additional survey of these two habitat areas is recommended to confirm absence of GSM.
4.3

KI NL E YS I DE

Three of the four required repeat surveys were conducted across the Kinleyside site. Three (3)
individuals were recorded in an area of moderate-high quality grassland habitat. This area forms part of
an extensive patch of moderate-high quality habitat along the western boundary of the site and
bordered by the main access road to the property.
No GSM were recorded within areas of moderate to high quality habitat in the central portion of the site.
Additional survey of these habitat areas, and the southern portion of the extensive patch of moderatehigh quality habitat along the western boundary of the site, is recommended to confirm absence of
GSM.
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4.4

T HRO S B Y

Approximately one third of the Throsby site was surveyed for GSM, however no repeat surveys were
undertaken. Forty-nine (49) individuals were recorded in two areas of high quality grassland habitat, and
moderate to high quality habitat was recorded extensively across the site (see Figure 3).
Due to the atypical weather conditions during the emergence season and the fact that targeted GSM
surveys did not occur in considerable areas of potential habitat (particularly areas of high and moderatehigh quality habitat) across the site during the 2010/2011 emergence season, the survey effort is not
considered adequate in determining the likely extent of GSM across the site. It is considered likely that
GSM are more widespread and abundant across the Throsby site than the sightings suggest.
It is recommended that further surveys be undertaken over the 2011/2012 emergence season to assist
in determining the extent of populations across the Throsby site.
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