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Executive Summary 

SMEC Australia Pty Ltd and Alison Rowell, Biologist and Environmental Consultant, prepared this 
monitoring report on behalf of Parks and Conservation Service (PCS), Environment and Planning 
Directorate, ACT Government. 

This report presents the findings of a Golden Sun Moth Synemon plana (GSM) survey and habitat 
mapping conducted at West Macgregor Offset Nature Reserve during the 2017/18 flying moth 
season. 

The key outcomes of GSM population monitoring were: 
• GSM were recorded at moderate to high activity levels across the whole site 
• The highest GSM activity levels were recorded on the low-lying flats of Ginninderra Creek 
• No GSM pupae cases were observed. 
• Three incidental observations of female GSM were recorded adjacent to Ginninderra Creek in 

the north-east of the site. 

The key outcomes of GSM habitat mapping were: 
• The site supports 29.2 ha of GSM habitat, comprising: 

− 21.2 ha of medium quality GSM habitat 
− 6.4 ha of CNG dominated GSM habitat, comprising the low-lying flats of Ginninderra 

Creek 
− 0.9 ha of low quality GSM habitat 
− 0.7 ha of high quality GSM habitat located in the north-west of the site. 

• The entire site was heavily grazed with the majority of the area supporting low to medium 
biomass. 

• A small patch (ca 4 m²) of Marsilea costulifera (a Nardoo, considered rare in the ACT) was 
found in a damp depression west of the south arm of Ginninderra Creek. 

A review of GSM survey results in relation to previous survey data and the habitat mapping 
indicated: 

• Per km of transect surveyed, the number of moths recorded in 2017 (i.e. 276 GSM/km) was 
more than tenfold the number of moths recorded in 2009 (i.e. 21 GSM/km), although this 
does not take survey time into account. 

• GSM were recorded in all areas identified as potential GSM habitat, except the area of low 
quality high biomass habitat, which was not adequately sampled by the transects. 

• High density populations of GSM clearly had a strong association with CNG dominated GSM 
habitat located along the low-lying flats of Ginninderra Creek. 
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Disclaimer 

This report is confidential and is provided solely for the purposes of Golden Sun Moth population 
monitoring and habitat assessment 2017. This report is provided pursuant to a Consultancy 
Agreement between SMEC Australia Pty Limited (“SMEC”) and the ACT Government Parks and 
Conservation Service under which SMEC undertook to perform a specific and limited task for the ACT 
Government Parks and Conservation Service. This report is strictly limited to the matters stated in it 
and subject to the various assumptions, qualifications and limitations in it and does not apply by 
implication to other matters. SMEC makes no representation that the scope, assumptions, 
qualifications and exclusions set out in this report will be suitable or sufficient for other purposes nor 
that the content of the report covers all matters which you may regard as material for your purposes. 

This report must be read as a whole. The executive summary is not a substitute for this. Any 
subsequent report must be read in conjunction with this report. 

The report supersedes all previous draft or interim reports, whether written or presented orally, 
before the date of this report. This report has not and will not be updated for events or transactions 
occurring after the date of the report or any other matters which might have a material effect on its 
contents or which come to light after the date of the report. SMEC is not obliged to inform you of any 
such event, transaction or matter nor to update the report for anything that occurs, or of which 
SMEC becomes aware, after the date of this report. 

Unless expressly agreed otherwise in writing, SMEC does not accept a duty of care or any other legal 
responsibility whatsoever in relation to this report, or any related enquiries, advice or other work, 
nor does SMEC make any representation in connection with this report, to any person other than the 
ACT Government Parks and Conservation Service. Any other person who receives a draft or a copy of 
this report (or any part of it) or discusses it (or any part of it) or any related matter with SMEC, does 
so on the basis that he or she acknowledges and accepts that he or she may not rely on this report 
nor on any related information or advice given by SMEC for any purpose whatsoever.  
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1. Introduction 

 Background 
SMEC Australia Pty Ltd (SMEC) and Alison Rowell, Biologist and Environmental Consultant, prepared 
this report on behalf of the Parks and Conservation Service (PCS), Environment and Planning 
Directorate, ACT Government as one component of the contract ’North Canberra Golden Sun Moth 
Population Monitoring and Habitat Mapping 2017/1’”. SMEC was engaged to monitor Golden Sun 
Moth (GSM) populations at six sites and to map GSM habitat at nine sites in and adjacent to the ACT. 
These sites have been, or are proposed as, offsets for development of GSM habitat. 

The GSM is listed as critically endangered under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) and listed as endangered under the ACT Nature Conservation Act 
2014 (NC Act). In the ACT region, GSM occur in an area about 100 km long and 30 km wide, extending 
from the Queanbeyan district in the south-east to the Boorowa area in the north-west (ACT 
Government 2017). In the ACT, the species is known to occur at approximately 78 lowland grassland 
and derived grassland sites in and adjacent to the city of Canberra. 

GSM population monitoring and habitat mapping was required at the following sites: 
• Jarramlee Offset Nature Reserve (Jarramlee) 

• Kinlyside Offset Nature Reserve (Kinlyside) 

• Throsby North Offset (Throsby North) 

• Yass Valley Lot 2 Offset (Yass Valley Lot 2) 

• West MacGregor Offset Nature Reserve (West MacGregor) 

• Woolshed Creek (Woolshed Creek). 

In addition, habitat mapping was required at the following offset sites: 
• Jerrabomberra East (Jerrabomberra East) 

• Throsby East Offset (Throsby East) 

• West Majura (West Majura). 

This report relates to GSM population monitoring and habitat mapping conducted at West Macgregor. 

 Survey Site 
The West Macgregor Offset Nature Reserve (West Macgregor) is a 37 ha nature reserve located on the 
north western boundary of the ACT adjacent to Macgregor and Dunlop (Figure 1). West Macgregor 
was established as an offset for adverse development impacts at Macgregor West 2 Estate, ACT on 
natural temperate grassland, box-gum woodland and golden sun moth under the EPBC Act (EPBC 
2010/5520). An offset area management plan was prepared in 2011, which requires management 
actions including research into the replacement of Chilean needle grass with native grasses in GSM 
habitat areas, and periodic monitoring of GSM activity and habitat quality (Hogg 2011). 

The site supports exotic and mixed grassland, small patches of natural temperate grassland, and a 
large area of riparian Chilean needle grass (Nassella neesiana). 

Results were analysed with reference to the following previous surveys: 

• Biosis Research. 2010. Monitoring Study for Golden Sun Moth Synemon plana: Macgregor 
West, Macgregor and Dunlop. Biosis Research Pty Ltd, Canberra, ACT. 
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• Rowell, A. 2015. Riverview Project: Ginninderra Drive Extension Golden Sun Moth and 
Ecological Surveys. Report to Umwelt (Australia) Pty Ltd) by Alison Rowell, Biologist and 
Environmental Consultant, Canberra, ACT. 

The previous GSM surveys at this site were not conducted using the monitoring transects used in this 
report and are therefore not directly comparable to current monitoring results. Similarly, no previous 
detailed mapping of GSM habitat was provided, precluding any comparison of mapping with previous 
results. 

 Objectives 
This report presents the findings of GSM surveys and habitat mapping conducted during November 
and December 2017 at West Macgregor. The purpose of this monitoring is to inform management to 
provide the ACT Government with information to determine whether corrective actions are triggered 
in the future. 

The GSM population survey objective was to determine GSM distribution and abundance in West 
Macgregor in 2017. The 2017 GSM surveys at West Macgregor inform the baseline levels of GSM for 
this site. 

The objective of habitat mapping conducted at West Macgregor was to determine the extent and 
condition of GSM habitat in West Macgregor in 2017. The data collated would assist long term 
monitoring and inform future management decisions by determining a baseline level of the extent 
and/or quality of the GSM habitat including natural temperate grassland. 
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Figure 1. West Macgregor offset boundary and GSM monitoring transects.
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2. Methods 

 GSM Surveys 

2.1.1. Regional GSM Information 
ACT researchers and consultants shared information regarding the timing and location of GSM 
sightings, particularly at the start of the flying season, via email on a weekly basis during the GSM 
flying season. The start of the GSM flying season was confirmed using known reference sites in the ACT 
and based on information from other consultants in the ACT, and Conservation Research, ACT 
Government (CR). 

2.1.2. Survey conditions 
GSM surveys were conducted in accordance with the ACT Golden Sun Moth Survey Guidelines (ACT 
Government 2016), modified to record summaries of the number of male moths at 25 m intervals as 
specified in the brief. Three surveys were undertaken at least one week apart on days with suitable 
weather conditions, specifically: 

• warm to hot days (above 20oC by 10am) 

• warmest part of the day (between 10am – 2pm) 

• clear, mostly cloudless sky 

• still or relatively still wind conditions 

• no less than two days since rain (>1 mm) or an unusually cold night. 

During the second survey, transects were walked in reverse order to counter time-of-day effects. 

2.1.3. Flying moth surveys 
The existing transects and transect segments at West Macgregor were walked by ecologists 
experienced in GSM surveys. A moderately slow walking pace of approximately 2 minutes per 100 m 
(i.e. 30 s per 25 m) was employed for consistent recording along the transects and between sites. All 
male GSM flying within 25 m of the transect were recorded.  

The following transect survey data was recorded in the Population Transect datasheet (Appendix H to 
the RFQ): 

• Reserve name 

• Date 

• Number of days since rain 

• Survey number 

• Transect 

• Transect segment 

• Transect Start GPS coordinates 

• Each 25 m Transect segment start time 

• Each 25 m Transect segment end time 

• Each 100 m Transect segment start time 
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• Each 100 m Transect segment end time 

• Temperature at start of each 100 m transect segment 

• Cloud cover at start of each 100 m transect segment (i.e. none, low (scattered <30% cloud), 
moderate (patchy 40-70% cloud), high (>70% cloud cover)) 

• Wind speed at start of each 100 m transect segment (i.e. none, low (slight breeze), moderate 
(light wind), high (strong gusts or constant high wind)) 

• Number of male GSM observed along each 25 m transect segment 

• Number of male GSM observed along each 100 m transect segment (this would be compiled 
following surveys based on the 25 segment transects). 

Data was recorded in Excel in the format specified in the survey brief. 

2.1.4. Incidental observations 
Incidental observations on the site were recorded along with the details specified in the Incidental 
Observations datasheet (Attachment I to the RFQ). 

Incidental observations include: 
• Pupae cases observed during or independently of transect surveys 

• Female moths observed during or independently of transect surveys 

• Significant observations of male moths observed independently of transect surveys. Note that 
incidental observations of male flying moths were not recorded during transect surveys, due to 
time constraints. 

Incidental observations were recorded with the following data (where recorded) in the format 
specified in the survey brief: 

• Reserve name 

• Date 

• Survey number 

• Observation GPS coordinates 

• Closest transect to the observation 

• Closest transect segment to the observation 

• Time of observation 

• Temperature at time of observation 

• Cloud cover at time of observation (i.e. none, low (scattered <30% cloud), moderate (patchy 
40-70% cloud), high (>70% cloud cover)) 

• Wind speed at time of observation (i.e. none, low (slight breeze), moderate (light wind), high 
(strong gusts or constant high wind)) 

• Number of GSM observed 

• Type of GSM observation (i.e. males, females, pupae). 

 GSM Habitat Monitoring and Mapping 
The habitat assessment scope comprised two components: 

• Mapping habitat condition classes 



Report for 
Golden Sun Moth population monitoring and habitat assessment 2017 | West Macgregor Golden Sun Moth monitoring 

report 2017 | ACT Government – Environment and Planning | 3002620 
SMEC Australia | Page 4 

• Habitat monitoring transects. 

2.2.1. Habitat mapping 
The following criteria for classifying GSM habitat were followed in this survey. Alison Rowell developed 
this approach to provide a repeatable approach, which can be used across multiple sites in the ACT by 
different users. Four condition classes of GSM habitat were defined based on relatively stable habitat 
features such as density of larval food plants, weed cover and physical characteristics such as soil type, 
slope and aspect.  

• HIGH quality GSM habitat  

− Primary NTG or native pasture dominated by native larval food plants (i.e. 
Rytidosperma sp. and/or Austrostipa sp.), with low weed cover and some bare ground. 

• MEDIUM quality GSM habitat 

− Primary or secondary grassland, with a moderate component of Rytidosperma sp. 
and/or Austrostipa sp., and/or moderate weed cover. 

or 
− Native-dominated grassland with a high component of Rytidosperma sp. and/or 

Austrostipa sp., but less than High quality habitat because of one or more of the 
following conditions: 

 On a steep slope or hill top 

 On a south or east-facing slope 

 Soil very shallow and/or stony, rock outcrops present 

 Secondary grassland or contains scattered trees. 

• LOW quality GSM habitat 

− Larval food plants (Rytidosperma sp., Austrostipa sp. and/or Chilean needle grass) are 
a minor component of the ground layer, growing sparsely or in patches among 
unsuitable vegetation such as: 

 Exotic species (excluding Chilean needle grass) 

 Native C4 grasses (such as Themeda triandra.) 

 Other unsuitable native ground cover (e.g. Poa labillardieri, rushes / sedges) 

 Trees, shrubs, regeneration, plantings. 

• CNG (Chilean needle grass) dominated GSM habitat 

− Grassland dominated by Chilean needle grass. 

Across the sites surveyed, several different types of grassland were put into the medium and low 
habitat classes, with the differences often resulting from past land uses. Areas classified as high quality 
habitat were generally less disturbed grasslands, and often the critically endangered Natural 
Temperate Grassland community. Grasslands which have not been ploughed, heavily grazed or 
pasture-improved tend to retain cryptogams, bare ground and native forbs, contain fewer exotic 
species, and have lower and more stable biomass. They also retain the shorter species of 
Rytidosperma (R. carphoides, R. auriculatum, R. laeve), while more disturbed grasslands contain more 
robust ‘native pasture’ species such as R. caespitosum and Austrostipa bigeniculata. Where relevant to 
management, differences were recorded. 

Biomass was not included as a component of GSM habitat measurement due to the high variability in 
response to short term management measures or seasonal conditions. While an important feature of 
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GSM habitat condition, this makes it unsuitable for monitoring long-term change. Biomass was 
mapped as a separate overlay independent of the underlying habitat quality.  

General characteristics of biomass classes were: 
• Low biomass: tussocks up to 10 cm high, bare ground common between tussocks, litter layer 

sparse. 

• Medium biomass: tussocks up to 20 cm high, little bare ground between tussocks, litter 
common but not continuous. 

• High biomass: tussocks greater than 20 cm high and closely spaced, little or no bare ground, 
litter layer continuous and thatchy, often including subterranean clover. 

For all condition classes, the ideal biomass condition for each site would be low to medium, i.e. most 
areas without dense thatch or tall dense tussock grasses over 10 cm high. 

This approach provides information on the habitat quality and current management needs on the 
same map, without giving undue importance to what may be temporary changes in apparent quality. It 
should also avoid having greatly differing habitat quality maps for a site from year to year, which could 
be confusing viewed together, or misleading about underlying habitat quality if only one year’s 
mapping was viewed. 

Habitat mapping was undertaken through review of aerial photographs, followed by a detailed site 
walk-over to identify habitat zone boundaries. 

2.2.2. Habitat monitoring 
One, 100-point habitat transect was established in each identified habitat zone, i.e. a maximum of 
three (4 when Chilean needle grass was present) transects at each site. Transects were 100 metres, 
except where a habitat zone was less than 100 m across, in which case 100 points were sampled on a 
50 m transect. Data was collected according to the GSM Habitat Transect datasheet (Attachment L to 
the RFQ), specifically recording the presence of GSM larvae food plants at each point on the transect. 
The following data was collected for each transect: 

• Reserve name 

• Date 

• Habitat Zone 

• Transect 

• Transect co-ordinates (start and end point) 

• Dominant feature present at each point: 

− Cryptogams 

− Bare Earth 

− Rock 

− Litter / Dead Vegetation 

− Chilean Needle Grass 

− Serrated Tussock 

− Annual Exotic Grass 

− Perennial Exotic Grass 

− Exotic Broadleaf 

− Rytidosperma sp. 
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− Austrostipa sp. 

− Other Perennial Native Grass 

− Other native plants. 

Notes were made of other relevant habitat characteristics, including soil types, grazing type and 
pressure, fire, slashing, erosion, site damage, pupal case locations, presence of trees / shrubs, etc. 

Reference photographs were taken of each transect using the method in the Draft ACT Golden Sun 
Moth Monitoring Plan (Attachment D to the RFQ). 
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3. Results 

 GSM Surveys 

3.1.1. Regional GSM Information 
The first report of GSM during the 2017/18 season was of 100 males at Jerrabomberra East Grasslands 
on the 2 November. By the second week of November (i.e. 6 – 12), GSM were flying at several sites in 
the ACT. 

3.1.2. Survey conditions 
Surveys were conducted on 23 November, 7 December and 11 December during warm, sunny to partly 
cloudy conditions (Table 1). The second survey (i.e. 7 December) was conducted under windier 
conditions than are typically considered appropriate for GSM flying moth surveys; however, high 
numbers of moths were confirmed flying at West Macgregor Offset Nature Reserve, and, following 
discussion with PCS, it was determined that it was acceptable to conduct a survey. 

Table 1. Survey dates and weather conditions GSM surveys at West Macgregor. 

Survey 
No. Date Survey 

Time 

Temperature 
during surveys 
(ºC) 

Weather conditions 
Min and max 
temperature 
(ºC) 

Cloud 
cover Last rain 

1 23 Nov 
2017 

1157-
1316 

22.0 – 26.0 Partly cloudy, light 
to moderate wind 
(5-20 km/hr) 

12.2 – 27.0 10-40% 19 Nov 
(0.4 mm) 

2 7 Dec 
2017 

1024-
1136 

22.0 – 23.0 Sunny, moderate 
wind (20-30 km/hr) 

8.7 – 26.7 0-15% 6 Dec 
(5.2 mm) 

3 11 Dec 
2017 

1115-
1227 

25.0 – 28.0 Partly cloudy, 
moderate wind (15-
25 km/hr) 

12.0 – 29.7 10-30% 8 Dec 
(6.2 mm) 

3.1.3. Flying moth surveys 
Moderate overall levels, in accordance with Hogg 2010, of GSM activity were recorded at West 
Macgregor during the 2017 survey period (i.e. Total GSM = 2400, Average GSM = 800; Average 
GSM/Min = 8.9; Table 2). GSM abundance was moderate in the first and second surveys, and high in 
the third survey. A total of 451 GSM was recorded on 23 November, 714 GSM were recorded on 
7 December and 1,235 GSM were recorded on 11 December (Table 2). These increasing totals are 
reflected in the number of GSM recorded per minute of survey effort (GSM/min; 5.4, 8.7, and 
15.4 GSM/min in surveys one, two, and three respectively), with total GSM recorded increasing with 
GSM/min in each survey (Table 2). Across surveys, transects 1, 2, 3, and 9 had the highest GSM/min. 
Between surveys, GSM/min varied, e.g. 3-42 GSM/min were recorded in surveys at transect 2. The 
second survey was conducted one day after 5.2 mm rainfall, and with consistent moderate wind (20-
30 km/hr; Table 1), but this did not appear to adversely affect GSM activity at the site. 

GSM were recorded in all transects throughout the site, with records absent from only five 25 m 
segments across the site (Figure 2). Abundance was highest in the northern and eastern transects 
(Figure 2). The highest abundances were consistently recorded on transect 9, which is the lowest lying 
section of the site, and extends alongside Ginninderra Creek (Table 2, Figure 3). The lowest total and 
average abundances were recorded in the southern section of the site, which is hilly with high weed 
levels (Figure 2; Figure 3). A complete list of GSM flying moth records is provided in Appendix A. 
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3.1.4. Incidental observations 
Incidental observations of female GSM were not recorded during flying moth transect surveys. Three 
female GSM were recorded incidentally at West Macgregor during the habitat assessment (Figure 4). 
Incidental records of flying male GSM were also recorded during habitat assessment. Flying males 
were predominantly recorded on the flats along Ginninderra Creek, with some incidental flying male 
records across the northern section of the site during habitat mapping (Figure 4). A full list of 
incidental observations is presented in Appendix B. 
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Table 2. Results summary for flying moth surveys conducted at West Macgregor. 

Transect # 
S1 
Time 
(mins) 

S1 
GSM 

S1 
GSM/min 

S2 
Time 
(mins) 

S2 
GSM 

S2 
GSM/min 

S3 
Time 
(mins) 

S3 
GSM 

S3 
GSM/min 

Total 
GSM 

Average 
GSM 

Average 
GSM/min 

1 2 26 13.0 4 30 7.5 5 97 19.4 153 51.0 13.3 

2 2 84 42.0 3 9 3.0 3 39 13.0 132 44.0 19.3 

3 2 40 20.0 2 15 7.5 2 46 23.0 101 33.7 16.8 

4 20 51 2.6 13 28 2.2 18 134 7.4 213 71.0 4.1 

5 13 8 0.6 10 13 1.3 10 26 2.6 47 15.7 1.5 

6 13 24 1.9 13 44 3.4 12 47 3.9 115 38.3 3.1 

7 3 12 4.0 9 35 3.9 5 41 8.2 88 29.3 5.4 

8 4 20 5.0 3 7 2.3 1 16 16.0 43 14.3 7.8 

9 16 118 7.4 20 517 25.9 16 692 43.3 1,327 442.3 25.5 

10 9 68 7.6 5 16 3.2 8 97 12.1 181 60.3 7.6 

WHOLE SITE 84 451 5.4 82 714 8.7 80 1235 15.4 2400 800 9.8 
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Figure 2. Total GSM observations at West Macgregor.
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Figure 3. Average GSM observations at West Macgregor.
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Figure 4. Incidental GSM observations at West Macgregor.
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 GSM Habitat Monitoring and Mapping 
The distribution of habitat condition classes is shown in Figure 5, and the extent of each habitat class is 
shown in Table 3. Habitat transect data for each habitat zone is presented in Table 4. Habitat transect 
data is presented in Appendix C. Transect photographs are presented in Appendix D. 

The damper flat areas beside the creek were dominated by Chilean needle grass and other exotic 
perennial grasses, and the two paddocks on the hill in the southwest of the site contained a degraded 
Austrostipa grassland, which has probably had applications of superphosphate and a history of grazing. 
The smaller paddock in the north contained tree plantings and a more diverse and less weedy mixed 
native grassland. Few native forbs were seen outside the northern paddock. 

Table 3. Mapped GSM habitat area at West Macgregor Offset. 

GSM Habitat Classification 2017 Surveyed Area 
(ha) 

Low Quality GSM Habitat 0.9 

Medium Quality GSM Habitat 21.2 

High Quality GSM Habitat 0.7 

CNG dominated GSM Habitat 6.4 

Not GSM Habitat 7.6 

Total 36.8 

The small area of high quality habitat differed from the other native-dominated areas in having higher 
cover of and more Rytidosperma species, higher cover of other native grasses, lower biomass, less 
litter, some cryptogams and very little Chilean needle grass. 

Austrostipa bigeniculata mostly dominated the large area of medium quality habitat, with low native 
species diversity, moderate weed cover, medium to high biomass and dense litter also present. The 
medium quality habitat close to the tree plantings differed in having lower biomass, litter and weed 
cover, but was more fragmented and shaded. 

The area of low quality habitat had higher biomass, and a higher cover and diversity of exotic grasses 
and broad-leaved weeds. 

Areas dominated by Chilean needle grass had low biomass and some bare ground due to grazing over 
summer, and little seeding was occurring. 

 



Report for 
Golden Sun Moth population monitoring and habitat assessment 2017 | West Macgregor Golden Sun Moth monitoring report 2017 | ACT Government – Environment and 

Planning | 3002620 
SMEC Australia | Page 14 

Table 4. Habitat transects at West Macgregor 

Transect/ 
QUALITY Crypt Bare Rock Litter CNG Serrated 

Tussock 

Annual 
Exotic 
Grass 

Perennial 
Exotic 
Grass 

Exotic 
Broadleaf Wallaby Stipa 

Perennial 
Native 
Grass 

Other 
Native NOTES 

2/HIGH 3 8 0 19 0 0 8 7 3 4 13 35 0 3 spp Rytidosperma, 
Bothriochloa. Biomass 
medium. Foot of 
slope. Pale grey/brown 
clay. 

3/ 
MEDIUM 

0 0 0 30 8 0 7 12 3 1 25 14 0 Tall Austrostipa native 
grassland. Flat hill top. 
Biomass medium to 
high. 

4/LOW 0 1 0 25 4 0 9 10 16 1 19 14 1 Dense weedy 
Austrostipa grassland 
on E slope. Photo at 
50m mark, more 
representative. 

1/CNG 0 8 0 27 48 0 1 7 7 0 2 0 0 Slashed and grazed. 
Biomass very low. 
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Figure 5. GSM habitat mapping at West Macgregor.
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4. Discussion 

 Habitat Mapping 
No previous habitat mapping at West MacGregor was available for comparison with the 2017 survey. 

 GSM Observations in Relation to Habitat Mapping 
GSM were recorded across the whole site at West Macgregor, including areas of low quality, medium 
quality, high quality and CNG dominated GSM habitat (Figure 6). The highest average GSM 
abundances were recorded in the area of CNG dominated GSM habitat in the low lying flats of 
Ginninderra Creek, and the area of high quality GSM habitat in the northwest of the site. All areas of 
the site were mapped as low or medium biomass, and hence suitable for GSM, with the exception of 
one high biomass area (Figure 5), which was not represented in the flying moth transects. 

 Comparison of GSM Observations with Previous Surveys 
It is not possible to directly compare the 2017 monitoring results with previous GSM surveys at West 
MacGregor, as different survey methods, transect locations and transect lengths have been used. 
Data from two previous studies, i.e. Biosis (2010) and Rowell (2015), have provided an indication of 
GSM abundance and distribution across the site. Survey results from each year are summarised in 
Table 5. 

Table 5. Site-wide summary of GSM observations (2010-2017). 

Year (reference) Total GSM GSM/min GSM/km 

2009 (Biosis 2010) 415 N/A 21 

2014 (Rowell 2015) 1064 2.8 111 

2017 2400 10.8 276 

Biosis Research (2010) recorded 415 GSM along 19.4 km of transects at West Macgregor in 2009, 
with highest counts along the Ginninderra Creek flats, which is consistent with the spatial patterns 
found in this survey. Per km of transect surveyed, the number of moths recorded in 2017 (i.e. 
276 GSM/km) was more than tenfold the number of moths recorded in 2009 (i.e. 21 GSM/km), 
although this does not take survey time into account. 

Lower GSM activity in 2009 may reflect weather conditions, seasonality, and the lack of repetition of 
surveys in that year. 2009 was the last year of the big drought, a very hot dry summer during which 
high moth numbers were recorded and multiple new GSM sites discovered. In 2009, the GSM season 
finished early. West MacGregor was surveyed once (4 December 2009), which was late in the 2009 
flying season, likely accounting for the lower numbers. 

During the 2014 flying season, Rowell (2015) recorded 1064 flying males in 8 hrs of survey (i.e. 2.2 
GSM/min) over 4 days, recording approximately 110.6 GSM/km. The detection rate during the 
current survey was consequently more than four times that recorded in 2014. Distribution and 
hotspots were similar to those recorded during this survey, with moderate to high numbers of flying 
males observed in areas dominated by Chilean needle grass along Ginninderra Creek, and lower 
numbers observed in the native grassland areas. 

Both Biosis Research (2010) and Rowell (2015) recorded pupae cases in Macgregor West, providing 
evidence of breeding in the site. No pupae case searches were conducted as part of the 2017 
monitoring, but the high numbers of flying male moths, and the incidental records of females at this 
site confirm that West Macgregor has a successful GSM breeding population. 
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 Management Observations 
The condition of different parts of this site probably reflects the management history of the four 
paddocks; the reserve fencing, gates and watering points have been adjusted to allow similar 
vegetation to be managed as units. Cattle were grazing all parts of the site in summer 2018. 

The creek flats appear to have had more grazing than the other paddocks this season, which appears 
to be suppressing seeding of the Chilean needle grass and reducing its biomass to levels that favour 
GSM basking, mating and egg-laying. Grazing may help to control the spread of Phalaris and Tall 
Fescue beyond the damper areas. Grazing also appears to be useful in the native-dominated areas, 
with the cattle grazing more intensively in the degraded grasslands where biomass was higher. 

African Lovegrass (Eragrostis curvula) and St John’s Wort (Hypericum perforatum) occurred in 
patches across the site. Some control of Sweetbriar has been undertaken, and spray drift had 
affected some native grassland in the south-west paddock. The south-west paddocks, in particular, 
contained scattered Blackberry patches, and Cotoneaster and Hawthorn were common beside the 
creek and on both sides of the tree plantations. 

 Other Observations 
A small patch (ca 4 m²) of Marsilea costulifera (a Nardoo) was found in a damp depression west of 
the south arm of Ginninderra Creek (species location removed). This wetland species is rare in the 
ACT, and the depression was heavily pugged by cattle. Some grazing may be compatible with the 
survival of this plant if it reduces the cover of competing species. 

 Evaluation of Survey Methods 
In 2017 GSM flying moth surveys were conducted using a more detailed transect method, where 
flying moth numbers were recorded every 25 m rather than every 100 m, as had been done in 
previous GSM surveys at other sites. This method increases the amount of time required to complete 
surveys due to substantial additional recording time. The 25 m method appears to provide greater 
resolution of where GSM flying activity is focussed, and provides some additional resolution 
regarding areas where no GSM habitat is present (Figure 6). It is unclear how informative this 
resolution really is, given the mobility of flying male moths and their tendency to fly over shorter 
vegetation rather than areas where females are necessarily present. The potential risk of double 
counting is also increased, due to the need to stop and record data more regularly rather than 
moving at a more consistent pace. Using 100 m transects appears to provide similar levels of 
information. 

To evaluate the effectiveness of any increases in resolution, this method would need to be trialled in 
conjunction with a detailed survey for pupae cases or female GSM. In the absence of this data; 
however, the additional resolution provided by using 25 m transect segments may be of limited 
informative value and has the potential to be misleading if used to assess likely breeding hot-spots. 
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Figure 6. Average GSM observations at 25 m intervals with GSM habitat mapping at West Macgregor.
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5. Conclusion 

The key outcomes of GSM population monitoring were: 
• GSM were recorded at moderate to high activity levels across the whole site 
• The highest GSM activity levels were recorded on the low-lying flats of Ginninderra Creek 
• No GSM pupae cases were observed 
• Three incidental observations of female GSM were recorded adjacent to Ginninderra Creek in 

the north-east of the site. 

The key outcomes of GSM habitat mapping were: 
• The site supports 29.2 ha of GSM habitat, comprising: 

− 21.2 ha of medium quality GSM habitat 
− 6.4 ha of CNG dominated GSM habitat, comprising the low-lying flats of Ginninderra 

Creek 
− 0.9 ha of low quality GSM habitat 
− 0.7 ha of high quality GSM habitat located in the north-west of the site. 

• The entire site was heavily grazed with the majority of the area supporting low to medium 
biomass. 

• A small patch (ca 4 m²) of Marsilea costulifera (a Nardoo, considered rare in the ACT) was 
found in a damp depression west of the south arm of Ginninderra Creek. 

A review of GSM survey results in relation to previous survey data and the habitat mapping 
indicated: 

• Per km of transect surveyed, the number of moths recorded in 2017 (i.e. 276 GSM/km) was 
more than tenfold the number of moths recorded in 2009 (i.e. 21 GSM/km); although, this 
does not take survey time into account. 

• GSM were recorded in all areas identified as potential GSM habitat, except the area of low 
quality, high biomass habitat, which was not adequately sampled by the transects. 

• All surveys confirmed that high density populations of GSM were strongly associated with 
CNG dominated GSM habitat located along the low-lying flats of Ginninderra Creek, and with 
lower numbers present throughout native pasture areas. 
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Appendices 

 GSM Transect Data 
Refer to “Appendix A - Attachment H - GSM Transect Data - West Macgregor.xlsx” 

 Incidental GSM Data 
Refer to “Appendix B - Attachment I - Incidental GSM Data - West Macgregor.xlsx” 

 Habitat Transect Data 
Refer to “Appendix C - Attachment L - Habitat Transect Data - West Macgregor.xlsx” 
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 Habitat Transect Photographs 

 

Plate 1. Vegetation transect 1 

 

 
Plate 2. Birds-eye view of 0-1 m of vegetation transect 1. 
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Plate 3. Vegetation transect 2 

 

 
Plate 4. Birds-eye view of 0-1 m of vegetation transect 2. 
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Plate 5. Vegetation transect 3. 

 

 

Plate 6.Birds-eye view of 0-1 m of vegetation transect 3. 
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Plate 7. Vegetation transect 4. 

 

 

Plate 8. Birds-eye view of 0-1 m of vegetation transect 4. 
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