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1. INTRODUCTION
Vaughan Constructions Pty Ltd engaged Brett Lane and Associates Pty. Ltd. (BL&A) to
conduct targeted surveys for the EPBC Act listed Golden Sun Moth at a site located at 481
Cooper Street, Epping.
This investigation was commissioned to provide information on the occurrence of Golden
Sun Moth in the study area, as well as additional information such as distribution and
population size across the site if present.
The scope of the survey includes:
▪

Identify whether the Golden Sun Moth was present within areas of potential habitat in
the study area; and

▪

If present, identify the population size, distribution and whether female Golden Sun
Moths were present.

This report is divided into the following sections:
Section 2 details the biology of the Golden Sun Moth.
Section 3 describes the methods of the targeted survey.
Section 4 presents the results of the assessment.
Section 5 provides the conclusions of the assessment.
This investigation was undertaken by a team from BL&A, comprising Teisha Lay (Zoologist),
Emily Richardson (Zoologist), Miles Jennings (Zoologist) and Inga Kulik (Senior Ecologist &
Project Manager).
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2. SPECIES BACKGROUND
2.1.

Status and Description

The Golden Sun Moth (GSM) is listed as ‘critically endangered’ under the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act), threatened under the Flora
and Fauna Guarantee Act 1988 (FFG Act) and is listed as critically endangered in Victoria
(DSE 2013). An action plan has been prepared for this species in Victoria (No. 106) (DSE
2004).
The small diurnal GSM belongs to the family Castiniidae. The females are semi-flightless
and are relatively immobile. Dispersal appears to be low with a range of up to 100 metres
(Cook and Edwards 1993). The forewings of the male are dark brown with grey scales and
the hind wings are bronze-brown and black (Figure 1). The underside of the male is pale
grey with brown patches. The forewings of the female are brown and grey and the hind
wings are bright orange with black submarginal spots. The male has a wingspan of about
3.5 centimetres whilst the female is smaller with a wingspan of about 3 centimetres
(Common 1990).

Figure 1: Male Golden Sun Moth

2.2.

Life-cycle

The Golden Sun Moth life-cycle is characterised by two stages: larval stage and adult stage.
Larvae of GSM are thought to feed on the underground parts of wallaby grasses. The
reproductive life cycle is estimated to be 2-3 years (Common 1990). Eggs are laid between
the tillers of the food plant and the soil. The larvae remain underground and feed on the
roots of the wallaby grass. When they are ready to pupate, the larvae prepare a tunnel to
the surface through which the pupa eventually emerges (Van Praagh 2005).
Adults emerge around mid-November to mid-December to mate and lay eggs. Adult GSM
are short-lived, surviving only a few days as they lack functional mouthparts and cannot
feed (Van Praagh 2005). The females are semi-flightless and are therefore relatively
immobile (DSE 2004). Dispersal from their natal area appears to be low, travelling no
further than 100m (Cook and Edwards 1993).
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Distribution

Once wide-spread over south-eastern Australia, the Golden Sun Moth is now restricted to
fragmented populations across Victoria, NSW and ACT (DEWHA 2009). They are found in
native grassland with a good cover of wallaby grass (Austrodanthonia spp.) (Edwards
1993). More recently it has been recorded in sites that support a limited cover of wallaby
grass and even in sites dominated by exotic species, such as Chilean Needle-grass
(Nasella neesiana). It is thought that urbanisation and certain agricultural practices have
reduced the habitat and therefore increased local extinctions of this species. It is
estimated that less than 1% of the original temperate grasslands remain, and much of this
is heavily degraded by weeds and overgrazing (Specht 1981).
2.4.

Habitat

The Golden Sun Moth requires a specialised habitat of grasslands dominated by wallaby
grass. Many species of wallaby grass are low growing tussock grasses, usually separated
by bare ground. Species composition and density of the grassland are important
components to the survival of this species (Van Praagh 2004).
A critical density of wallaby grass is required because the moths lay their eggs at the base
of the wallaby grass tussocks (Edwards 1993). Previous studies indicate that the species
requires at least a 40% cover of wallaby grass for survival (O’Dwyer and Attiwill 1999),
although recent findings suggest that small populations may persist in more disturbed
habitats with less wallaby grass cover than what is considered optimal for the species.
Any disturbance to the soil is particularly destructive for these grass feeding moths. Soil
disturbance destroys the subterranean larval stages in addition to killing the native
perennial grasses that are their host plants (Douglas 2004).
2.5.

Threats

Golden Sun Moth populations have been restricted due to a number of environmental
pressures and stressors but the main threats to the species survival and viability are:
▪

Vegetation removal;

▪

Inappropriate fire regimes;

▪

Weed invasion;

▪

Overstocking;

▪

Changes to agricultural practices;

▪

Changes to vegetation structure;
and

▪

Soil compaction (DEWHA 2009).
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These threats are particularly damaging to the viability of GSM populations as limited
dispersal ability, specific vegetation and structural requirements lowers recruitment (i.e.
young unable to replace adults and increase population). Additionally, isolated distribution
and short adult life-span prevents them from adapting to changes in environmental
conditions. Impacts to this species are considered significant when they have an adverse
long-term impact on the population size. In particular, a reduction in habitat quality and
availability, fragmentation of an existing population, disruption to breeding cycles and the
introduction of non-indigenous species (flora and fauna) can have significant impacts on
the species.
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3. METHODS
3.1.

Field Methodology

To determine presence/absence, population size and distribution of GSM within the study
area, a series of transect surveys were undertaken. A total of four surveys were conducted
on the following dates:
▪

29th November 2017;

▪

12th December 2017;

▪

18th December 2017; and

▪

22nd December 2017.

Potential habitat was surveyed for GSM in accordance with the method set out in the EPBC
Act policy statement 3.12 – Significant impact guidelines for the critically endangered
golden sun moth (Synemon plana) published by the Commonwealth Government in 2009
(DEWHA 2009).
GSM are not as active on cooler days and do not fly as freely as on warm to hot days. When
undertaking surveys to prove absence of GSM from an area, surveys of a nearby reference
site that support GSM are required to determine if the species are flying on the day of the
survey.
Surveys were conducted in suitable conditions, specifically including the following.
▪

Surveys were timed to coincide with the GSM activity season, i.e. November to
January.

▪

Where practicable, surveys were undertaken during suitable weather conditions,
including the following:
o Warm to hot days (above 20°C by 10 am);
o During the warmest part of the day;
o Clear to mostly cloudless sky;
o Still or relatively still wind conditions during the survey period; and
o At least two days since rain.

▪

Surveys were undertaken when male moths were flying. This was determined by
visiting a nearby reference site known to support a population of the species on the
day of the survey of the study area. The nearest reference site to the study area
was four kilometres west of the study area, at Craigieburn Grasslands.

▪

Where practicable, surveys commenced from 10am and terminated at 3pm.

▪

Transect locations were recorded using a hand-held GPS.

▪

Surveying involved walking transects at the following spacings:
o During the first survey, transects were spaced 50 metres apart;
o During the second survey, transects were spaced 25 metres apart;
o During the third and fourth surveys, transects were spaced 10 metres apart.

▪

Surveys were approximately one week apart.
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Transects were recorded using a hand-held GPS.

The aim of the surveys was to identify GSM presence/absence, population size and
distribution. As per the guidelines, this is achieved by undertaking a total of four surveys
in areas of suitable habitat. The area of potential GSM habitat which was covered in the
transect survey is shown in Figure 2.
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Limitations

Where practicable, all efforts are made to schedule GSM field surveys in optimal weather
conditions with regular intervals between surveys. All four surveys for GSM in December
2016 were undertaken in appropriate weather conditions, when males were recorded
flying at a nearby reference site. While surveying was not undertaken at exactly weekly
intervals, the time between surveys was considered appropriate to ensure surveys were
conducted on optimal weather days.
As such, the timing of the GSM survey and the weather conditions were considered suitable
for detecting the species and estimating its abundance and distribution.
The detection of adult females is considered very difficult due to their poor flying ability
and therefore the increased likelihood that they will walk between tussock grasses, rather
than fly (DEWHA 2009). Males can only be surveyed with reasonable confidence as
searching for females has proven laborious and unreliable (Gibson and New 2007).
However, it is assumed that GSM have an equal sex ratio (Gibson 2006), as is the case for
many other similar invertebrates.
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4. RESULTS
4.1.

Existing Information

The VBA contains an abundance of records (over 1000) of the species occur in the wider
search region, with the latest record from 2011. The majority of records are confined to
large patches of native grasslands, namely north-west adjacent to the site along Cooper
Street, Epping.
4.2.

Habitat Assessment

During the targeted survey for GSM, transects were located at appropriate spacings within
all areas of potential GSM habitat, as depicted in Figure 2.
Although the grassland in the study area is considered sub-optimal habitat for Golden Sun
Moth, there is still potential for the species to exist as the species is also known to occur
in grasslands dominated by weed species, especially Lobed Needle-grass, which is spread
throughout the site.
The dominant flora species in areas of suitable GSM habitat included Lobed Needle-grass,
Phalaris, Wallaby grasses, Serrated Tussock and Sweet Briar. Sites considered suitable to
support GSM comprised bare ground cover and a low cover of organic litter. A
representative photo of the Golden Sun Moth habitat in the study area is shown below.
4.3.

Survey results

All surveys were conducted in optimal weather conditions for detecting flying moths as is
evidenced by moths being present on reference sites on all of the four survey days. The
Reference site surveyed prior to the surveying the study area, was Craigieburn Grasslands,
O’Herns Road, Epping. GSM were detected here during all survey days.
However, no Golden Sun Moth was detected in the study area. Results from the survey are
presented in Table 1.
Table 1: Survey results
Date

Transect
separation
distance
(m)

No. of
surveyers

Cloud
cover
(%)

Wind
strength

Wind
direction

Survey
Start
time

Survey
End
time

Temp
range
(°C)

GSM
at site

GSM
at Ref
Site

29/11/
2017

50

1

10

Gentle

N

11:35

13:10

37.443.1

No

Yes

25

2

15

Gentle

SE

11:00

12:15

No

Yes

10

4

20

None

11:30

12:30

No

Yes

10

3

10

Gentle

11:03

11:57

No

Yes

12/12/
2017
18/12/
2017
22/12/
2017

NE

24.927.7
3235.8
24.8
–
27.2
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5. CONCLUSIONS
The current investigation did not detect Golden Sun Moth, despite four surveys undertaken
in correct climatic conditions, a thorough coverage of the survey area (50 metres to 10
metres spaced transects) and evidence of Golden Sun Moth flying at reference site on the
same day.
5.1.

Significant impact assessment for Golden Sun Moth

To determine whether the proposed action at the study area would result in a significant
impact, an assessment was conducted against the Significant impact guidelines for the
critically endangered golden sun moth (Synemon plana) EPBC Policy statement 3.12
(DEWHA 2009a). This guideline document states that there is a real chance or possibility
that that an action would have a significant impact on the Golden Sun Moth if the action
resulted in the loss, degradation or fragmentation of GSM habitat. Further impact
thresholds are provided based on the area of impact compared to the overall area of GSM
habitat recorded. Area impact thresholds are as follows:
▪

For large or contiguous areas of GSM habitat (>10 hectares in area), an action
would be considered as having a significant impact if the action resulted in the loss,
degradation or fragmentation of >0.5 hectares of GSM habitat.

▪

For small or fragmented areas of GSM habitat (<10 hectares in area), an action
would be considered as having a significant impact if the action resulted in the loss,
degradation or fragmentation of any area of GSM habitat.

▪

For areas of GSM habitat that provide connectivity between other areas of GSM
habitat, an action would be considered as having a significant impact if the action
resulted in the fragmentation of a population (i.e. through the introduction of a
barrier to dispersal).

All of the surveyed grassland patches were dominated by wallaby or spear grass, which
provides potential habitat for Golden Sun Moth. Given the limited connectivity to other
native grassland areas and the evidence of disturbance through weed invasion, the
potential Golden Sun Moth habitat at the study area was considered to be moderate
habitat quality for Golden Sun Moth.
Based on the results of this targeted survey, it is considered unlikely that a population of
Golden Sun Moth are resident at the study area. It is not expected GSM would occur in the
study area regularly and as such, there are no implications in regards to Golden Sun Moth.
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