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Longitudinal monitoring of distribution and habitat of a Golden Sun Moth Synemon plana
(Lepidoptera: Castniidae) population north of Melbourne. Results from 2014-5 flying season

l.Summary

In 2008a study was beguio provide datan distribution and eésponse teegetation
changes of &olden Sun MothSynemon plaapopulationat a native grassland
reserve, Cooper Street Grassl&atureConservation Resen(®ababi Marning), on
thenorthern outskirts of Melbourn@& combination of iked point and transect
surveys was used to determine differences in moth occurasip®pulation density
at the reserve.

Three vegetation characters: total vegetative cover, indigenous versusexetic
and covenf five different types of grassere comparetietweera sample ofurvey
pointswhere either no mothsere presenpr where moths were plentiful in the high
emergence day from ti#908 survey

This report summarises the data on moth nenmlanchabitat undertaken in late 2014
Some comparisons with the 20@®1213and 201314 season data are made49
mothswerecounted during a survey on the"Becember 2008 which generated an
estimate of four thousand moths on the nes¢Bainbridge and North 2010The

201415 season saw a marked increase in moth records compared to recent years, with
67 moths observed on the™lRovember 2014, and 195 moths orf'ovember.

An estimated populatioof 1198mothswas calculated toebflying on the 19

NovemberThis compares to the 20113} season where ondymothsweredetected

over three separate flying da@sd an estimatel4 mothswerepresent in the reserve

on the O&6hengehdayst &6 emer g

The observations at Cooper Strégtssland were comparedthvother emergence
observations in the neighbouring suburbs north of Melbourne, using data provided
through a network of Golden Sun Moth (GSM) consultadtsboth dates where

surveys took place, moths were also observed onggewhere in the north of
Melbourne Both surveys at Cooper Street Grassland coincided with the two strongest
emergence events recorded for 2Q®4flight seasoased on numbers reported by
surveyors on thaineteerdateson whichemergences were olsgedin the north of
Melbourne. It is possible thather srong emergence events nfagve occurreat

Cooper Stredater in the season

Golden Sun moths are observed to favour areas of grassland with low bidrhass.
changes in biomass reduction processes and climatic conditions may explain the
relativelyhigh moth activity observed in this reserve during #01415 season. The
assessment of samples show that vegetation cover was considerably lower1 2014
thanin the preceding two seasons, and comparable to\2068 drought conditions
prevailed and grazing by horses had aelgentlybeenremoved.The application of a
series of ecological burnsreduction in biomass accumulation following a relatively
dry spring in 2014, together with intensive breimg by kangaroos, have contributed

to the decrease in vegetation cover.

! At the request of Friends of Merri Creek in the fD0s, nenes have been selected for some

significant biological and cultural sites along the Merri Creek by an elder of thendjeri Tribe Land

Compensation and Cultural Heritage CouncilBa b a b i Marning means O6Mothers F
Woiworrung language of the Wundjeri people, the traditional custodians of this part of the

Melbourne. As of writing, the name has yet to be gazetted or officially adopted for Cooper Street

Grassland.
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2l ntroduction

The females o6Golden Sun Mot (Synemon planeare reluctant flyers and save a
low capacity for lonedistance disperséEdwards, 1991 There is a strongnperative
that habitat be maintained at existsigesas there is little opportunity foe-
establishment of an extinct populatidue to thedragmentednature of remaining
nativegrassland patchedt may be surmised &t maintaining the habitat for this
species will also foster a subset of otheiocourringgrasslandlora and fauna.

Biomass reduction appears crucia@olden Sun MothTheGolden Sun Motthas
survived on areas of grazed native grassland around Melhanchaling areas

adjacent to Cooper Street Grasslahbhtil 2007, grazing by horses had continued

over the western half of the Quer Street Grasahd and cattle grazing had occurred
acros the site upintil the mid1990s. Ecological burning imowthe primary means

for achieving biomass reduction at Coopte&tGrassland In recent years,rgzing

by Eastern Grey Kangarobssincreased in parts of the reser@eauthor(BB)
observeda mob of over 100 kangaroos on 25/5/14, probably attracted to the regrowth
from the ecological burns in April.

Management o&olden Sun Motihabitatwould be aided by knowing;

1 the current population of moths at the site

1 location and distribution of crital areas o6Golden Sun Motlinabitat that
might warrant priority for biomass reduction, weed control and protection

1 changes in vegetation characteristics and their effeGadtlen Sun Moth
population

Data on thésolden Sun Motltould assist grassland nagers teensure they develop
amosaic of ecological burning thaill accommodate the dynamics of Belden
Sun Mothpopulation.

The moth istioughtto live from one to four yearas asubterraneatarvawhile the

adult mothsonly live from one to foudays(O'Dwyer & Attiwill, 1999). The adults

only emerge and remain readdgtectabldor a few hours under suitable weather

conditions. Thesteaturegpresent challenges for assessing moth distribution and

population. Merri Creek Management CommittR.CMC) and Friends of Merri

Creek(FoMC) have attempted to mobilise volunteers to provide the necessary spread

and simultaneity of observations needed to
relative differences in density across the resdwreng energence events.

Aims of this study include;

1 estimatethe population of the moths at this site

9 identify distribution of the moths over the grassland, iti@aar identifying
Ohpbosso,;

1 characterise the vegetation within areas of high anddoWenSun Moth
activity.

Repetition of these surveys and evaluations over several seasons is hoped to;

1 identify variation in population of the moth over years
T denti fy whether Ohotspotsd in the grass
1 correlate changes in Stmoth distributon with changes in vegetation.
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3 Study area and met hods

Cooper StreeGrasslandNature Conservation Resengain Campbellfieldon the
northernoutskirtsof Melbourne (E37.652874°, N 144.973355°smallnumbers of
Golden Sun Motbwere first observetly the author (BBjn the existing reserven
January 12004 Incidentalsightingsin subsequent yeassiggestethatmothswere
presenbn privategrazinglandwestand souttof the grassland reserv@wenty-one
hectares of this formegrazedand wasadded tahereserve in 20080 thereserve
now encompasses 52 hectares

Intensification of development in areas sumding Cooper Street Grassland
particularly since the beginning of the twetlityst century means the Sun moth
population at this site is increasingly isolated from other populatiSinge the

project began in 2008, a large Golden Sun Moth population occupying land
appoximately 1.5 km to the east hlasen destroyed to make way for the Mellmaur
wholesale Fruit and Vegetable market. Former quarry land on the intervening area,
which contained small Golden Sun Mgibpulationsjs currentlybeing developed.

3.1 Golden Sun Moth surveys
Survey methodology followetthat in Bainbridge and North 2010.

A survey grid of 32 points across flat, open parts of the grassland reserve was
established Thepointsare100 metres apart longitudinally and Ifs@tresapart
latitudinally. Thepointswerealigned with an existing 50 50m survey gd that was
originally established in thmid-1990s(andthereforealigned on thesuperseded
Australian Grid Datum 66 projectionfPermanent markers (steel pins and large
washersyereinserted into the grourat the survey grid points

Relocation othe6 h i dndagkersiook place at beginning of surveys ustBgS
devices ané metal detectoandtemporary flags were placed at these markers

Likely flying dayswere selected based tre weather foreast havinga maximum
temperature exceeding 25°C, low wind speeds anddeals of cloud cover. A final
check on the weather conditions at 9am to ensure local conditions remained suitable.
Some assistance in confirming flight days was gained through report$4@viC

staff at other nearby sitesd with notifications fronother GSM surveyors

participating in anetwork of observers convened by the Department of Environment,
Land, Water and Planning (DELWP).

Due to logistical constraintap attempt was made to engage volunteers in theysurve
of moths as had occurred in éarlseasons. However, communitgre invited to
volunteer at the vegetation assessment

Staff experienced inbserving and identifying mothassessed moth number$ao
9 points The survegtooktake place between BBD am and 1pm

Point surveys of 60 seconds duration were carried out at each poindsSdssor
only courtedmoths they could identifwithin a 25m radius of the point markéthe
distanceGolden Sun Motltan be reliably identified by an experienaduserver,
Gibsonand New 2006). This surveyor also seardiedground fofemale mothsand
thenumbers of moths observbedtween points was recorded.

A set course between pointss followed, replicating the route taken in earlier
seasons
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In the event of high numbensaking counting difficult (as occurred in 2008) a
standardised method for estimating moth numbepsiat and transects has been
developed and included as Appendix 7.4 as per recommendations of the 2010 report.

Following the survey, numbers of moth$ateng ateach point and survey were added
to a Geographimnformation System to generateas of moth abundance.

3.2 Vegetation survey

3.2.1 Quadrat survey

Vegetation survey quadratgere conducted & of the 32 moth survey poinfshese
were selected on the basif the 2008 emergence event wiiree located at moth
survey points which recordesromothsand three asurvey points which recorded
20+ moths

Vegetation assessmenirgeys took place od” December 2014s part of a

community activity organised with the Victorian National Parks Association.
Quadrats were assessed by groups of VNPA NatureWatch volunteers led by MCMC
staff skilled in plant identification.

Quadrats of 100M(10m x 10m) weréemporarily maked with stakes aligned on
cardinal directionswith the moth survey markat the south west corner of the
guadrat.

All vascular plants wereecorded over a 15 minute perio@over abundance was

then estimated for each species recorded. Where percentageras estimated to be
less than 1% it was recorded as such, with these scores lateabsimued

percentage cover score of 0.01%. Percentage cover of the following attributes was
also estimated for each quadrat:

1 rocks

1 logs

1 branches

1 litter (any deagblant matter not still attached to the plant)
1 bare ground

Aspect and slope where also estimated and a photo point was taken from the south
west corner of each quadrat.

A summary of the resulis includedin Appendix 1.

3.2.2 Reserve-wide vegetation cover estimates

A rapid assessment bfomassat all points took placthis season, replaciranearlier

attempts to makeisual estimates during moth survegsarlier seasonsvVegetation

cover was assessed at all 32 moth survey points by groups of MidtweWatch

volunteers as part of the community activity $hDiecember 2014Total vegetation

cover was assessatieach survey pointsingt he o6gol f bal,R0l2net hodd (
Morgan 201% anda broad estimate @bver was calculated using the resoltshese

assessments.
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4 Resul t s

4.1 Moth surveys

4.1.1 Emergence date characteristics

The Golden Sun Moth observer network convened by\WE and Biosis Pty. Ltd.
first reported moths flying ithenorthern suburbs of Melbourne (Epg) on 11th
November2014. Nineteenemergence events were reported across December and
Januaryat sitesn the north of MelbournéCraigieburn, Epping, Campbellfield,
SomertonGreenvaleBeveridgg. Based on maximum numbers of moths reported at
any site, he emergence on tH&" of Novembermwas thestrongest for the season
Figure 1lcompares the emergence recorded indbeper Steet Grasslandurveys
with the highesemergence reported tioe network at any site in thenh of
Melbourne(the survey on 13November recorded the highest number at any. site)
Mothswerereported flyingon 28" November and 1bDecember 2014 owever
speific numbers were not submitted to the GSM observer network.

Figure 1.suggestshatMCMC surveys coincided with two of thiaree strongest
emergence dates of the flying season.

GSM observations at North of Melbourne sites in
201415 season
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m Observations at North of Melbourne sites m Observations at Cooper St Grassland

Figure 1. GSM observationat north of Melbourne sites 2044 seasonBlue bars show total number

of moths recorded across all sites in the North of Melbodumig the 201415 flight seasonbased on

data supplied to the GSM netwofRed bars show total number of moths recorded by MCMC at

Cooper St Grassland only during that period. The figures adjacent to each bar show the actual number

of mothsrecorded. &h 6 x 6 sy mbol indicates dates where moth em
figure provided to the network.

4.1.2 Moth numbers and distribution
MCMC organised @lden Sun Mottsurveys on 13"and 19' November 2014.
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1 67 male moths were observed on th® M®vember 202 surveyi 28 moths
at 11 point surveyand 39 mothsvhile traversing 13 transects between points
1 195 male moths were observed on th& N@vember 2014 63 moths at 9
point surveys an82 mothswhile traversing 12 transects between points
1 Nofemale moths were observed on any of the surveys.

The locationof mothobservations on 3November 2014 is included as Fige
The 19" November2014observationgre shownn Figure3 anda map showing
combinedmoth observations for the 2014 seasn areincluded as Figurd.

GSM observations 13 November 2014

GSM count point survey

@ 075 (1)
O 1to10 (10)
QO oto 1 (30

GSM count between points

11010 (13)
Oto 1 (18)

0 0.15

0.3

kilometres

dQ

@ g

10 610 610 610

Figure 2. Map showing loctions of moth records ot3" November 2014
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GSM observations 19 November 2014
GSM count point survey
@ 10t75 (3)
O 1010 (6)
O oto 1 (32

GSM count between points

10t0 100 (4)
1o 10 (7)
Oto 1 (20)

0 0.15 0.3
~ kilometres

Figure 3. Map showing locations of moth recordis 19" November 2014
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GSM observations 2014-15 flight season
GSM count point survey |
@11t75 (3)
QO 1to10 (10
O oto 0 (28)

GSM count between points

~1110 100 (5)
1to 10 (11)
Oto 0 (15)

0 0.15 0.3
kilometres

C§10 610 C910

Figure 4 Map showing locations of moth records from all surveys 2061

Numbers of moths are lowdran the high recorded in 2008 lnigher tharrecorded
in surveysn 2009 2012, and 2013Thedistribution of motlsin 2014appears the

similar to the 2008 distribution vweth a po
north.
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GSM_point_survey_all_years by Totalmoth0g&

@ 75t0100 (1)
@ 0t 75 (5)
O 1to 10 (10)
O oto 0 (16)

|| GSM_transect_count_all_years by count_08

25010300 (2)
10010 250 (1)
10t0 100 (5)
1to 10 (9)
Oto 1 (14)

0 0.15 0.3
kilometres

10 610 @10

Figure 5 Map of Survey results f@olden Sun Mothobserved 18th December 2008

4.1.3 Population estimate
The following method was used to generate a crude population estimate for moths on
the flying day.
1. A contour map of moth densifcrosshe reserve was placed bgeating 50
metre buffers around points and transects that had different classes of moth

abundance (high, moderate and l@mm)the GIS generated mgpee
Appendix 2) using the results of the strongest emergence date asstg3ed (

12
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Novembey. These polygons had excisions made where points having no
moths overlapped.

2. The mapresults inapproximately3.8 ha ofthe reserve havingraoderate
densityof moths 21 ha having low density artde rest of the reserve having
negligible motnumbers

3. An average of theount for thepointswithin the zons of differentdensity
wastakenand this figure was used to generatesatimate omothsper
hectare wheréhe radius of observatiqgmoint 6 ¢ a t ¢ bguads.tL9%b ha
(25m radius aroundach point survey This method generated a density of
78 moths per hectare for the moderate densitylah@8moths per hectare for
the low density.

4. The appropriate densities weheen multiplied up by the number of hectares in
each zone.

Using this method, an estimate of approximaf&gflying males is generatdadr the
total reserve.lf the numbers of female motisapproximately the same #ee more
easily detected males, a total emergeofl192moths is reachefibr the 19™
Novemler. Thisfigure relies on a number akstedassumptions but does provide a
detter than guesswdikstimate of the totalumber of moths on theserve on this
day.

13
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4.2 Vegetation characteristics

4.2.1 Quadrat surveys

A total of 56 plant species are recordeth the 6 quadrat32 indigenous an@4
exotic

4.2.1.1 Indigenous and exotic vegetation cover
The cover of indigenous versus exotic cover for@hiadrats is compared for 2008,
2012 2013and 2014n Figure6.

Indigenous egetation cover ranged frod8 (quadrak?) to 98% (quadratC2) as a
percentage obtal vegetation cover recorded.

There was mean cover ahdigenous vegetatioas a percentage of all vegetation
classe®f 65% across all six quadratsompared to 66% in 2013 aii@% in 2008.

Of the six quadrats surveydtireehada high covenf indigenous vegetatiof*90%),
compared withwo quadrats with a high cover in 2013 dadr quadrats in 2008.

As in 2008 presence of mothdid not appear to beorrelated witha high proportion
of indigenous coveor exotic cover.

Indigenous and exotic vegetative cover, 2008

100%
90%
80%
70%
60% H % veg cover
50% indigenous
40% m % veg cover
283’ exotic
0
10%
0%
C2| E2 E4 | D5 | E7Y

D7

Cover

B.r. | Noremoval B.r. | N.r. | B.r.

Indigenous and exotic vegetation cover, 2012

100% -
90% -
80% -
70% -
602/0 1 m % veg cover
280;0 T indigenous
b -
30% - = % veg cover
20% - exotic
10% -
0% -
C2 E2 E4 ‘ D5 E7 D7

Biomass remova‘No biomass remoJal

Cover
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Indigenous and exotic vegetation cover, 2013

m % veg cover
indigenous

m % veg cover
exotic

C2 E2 E4 D5 | E7T D7

Biomass
removal

No biomass removal

Cover

Indigenous and exotic vegetation cover, 2014

m % veg cover
indigenous

m % veg cover
exotic

No removal | B.r. | No removal|

Figure 6 Proportional ®ver of exotic and indigenous vegetation

4.2.1.2 Total vegetation cover and total substrate cover

Cover of all noavegetative components: rocks, logs, branches, litter, bare ground

and water, were o mbi ned to creat e

a

6t ot al

cover was calculated by combining exotic and indigenous vegetation cover.

Figure7 (overleaf)shows the relative percentage covers of total vegetation and
total substrate across all 6 quadfar 2008, 20122013 2014

|l

In 2014 a number of trends are apparent;

o Ecological burning has effectively reduced biomass at D5 with bare
ground of greater than 60%, compared with less than 5% in 2013.

0 Biomass reduction has been dramatic at D7 (barengrincreasing
from 5% to over 70%) and marked at E7 (3% to 20%). These sites had
biomass reduction in 2013 but cover had increaapidly by the end

of 2013. It seems likely that this regrowth was highly palatable to

kangaroos thatubsequentlprefeentially grazed this cover.

15
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0 Biomass showed a slight reduction in C2 (bare ground increasing from
6-13%), while at E2 and E4 biomass remained constant.

Relative lomass cover characteristiostween sitesr 2014 had returned to

conditions that were coparable to th008 season although the C2, E2 and E4 sites
all hadsomewhahigher biomass coveg(eater tharz0% bare ground in 2008
compared with 138% in 2014) The results are consistent with the hypothesis that
overall low biomass conditions areroelated with higher moth emergence. At a finer
scale, motmumbers at individual points did neécessarily correlate with low
biomassE7 with a low biomass point had no moths and \&ih a high biomass

point having some moths recorded

In some refereres to Golden Sun Moth habitat managemeaaitionhas been made
on ecological burnings being potentially deleterious to GSM populations (eg. DSE
2004). The recording of high numbers of moths at sites where ecological burning
hadrecentlytaken plae; at D5 withless than 6 months amd D7 with bss than 18
months prior to survey, provides support tBghemon planas able to ceexist with

an ecological burning regimd-urther understanding of lifecycle and vulnerability of
early moth stages is nestibefore confidence in specifying burn regimes and timing
is possible so strict adherenceatmosaic burn patteia still prudent

Vegetation and substrate cover, 2008
100% -
90% -
80% -
04 -
28;; | m Vegetative
§ 5096 cover

o)

O 40% - B Substrate
30% cover
i ]

10% - I
0% + .
C2 E2 ‘ E4 D5 E7 D7
B.r. | Noremoval | B.r. | N.r. | B.r.
2008
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Cover

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% -

Vegetation and substrate cover, 2012

H Vegetative
cover
m Substrate
cover
E2 E4 D5 E7 D7

Biomass removal | No biomass remov

Cover

100% -
90% -
80% -
70% -~
60% -
50% -
40% -
30% -
20% -~
10% -

0% -

Vegetation and substrate cover, 2013

H Vegetative
cover

m Substrate
cover

Cc2 E2 E4 D5 E7 D7

No biomass removal Biomass
removal

2012

2013

Cover

100% -
90% -
80% -
70% -
609 -
50% -
40% -
30% -
20% -
10% -

0% -

Vegetation and substrate cover, 2014

m vegetative
cover
H substrate
cover
E2 | E4

E7 D7

No removal B.r. | Noremoval

2014
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Figure 7 Relative percentage covers of total vegetation and total substrate

4.2.1.3 Vegetation and substrate composition
Examination of species composition focused on the following five species or genera:

1 Rytidospermapecies (combined cover)
1 Austrostipaspecies (combined cover)

9 Themeda triandra
I *Nassella neesiana
9 *Nassella trichotoma

Figure8 shows the contribution of these 5 groups of @xavell agsubstratéto
overall cover in each of the 6 quadrats. Covers are calculated relative tmtesal

Cover

B.r. | Noremoval B.r. | N.r. | B.r.

Vegetation and substrate composition, 2008

Nassella trichotom
m Nassella neesiana
W Austrostipa
m Rytidosperma
B Themeda triandra
Other species

m Total Substrate

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% -

Cover

C2 E2 E4| D5 E7 D7

Biomass remov

No biomass
removal

Vegetation and substrate composition, 2012

Nassella trichotoma
m Nassella neesiana
m Austrostipa spp.
B Rytidosperma spp.
B Themeda triandra
m Other species

m Total substrate

2008

2012
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Vegetation and substrate composition, 2013

100% -
90% - ——
80% - | Nassella trichotomg
70% - —
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Figure 8: Cover including 5 groups of taxa calculated as a peragatof total cover

Trends apparent in different species and cover types included;

1 The quadrats recording high moth numbers in 20 E7and D7)showed a
decrease iThemedaovercompared to both 2008 a2613 assessments. The
decrease between 2013 and 2014 was particularly stark, with cover dropping
from 60%, 45% and 10% in 2013 to 30%, 5% and 1% in 2014 for D5, E7 and
D7 respectively.

1 *Nassellaneesianacontinued to contribute a significant amount tottital
cover in quadrats E7 and D7, both points that had a high moth count in 2008.
Nassellacover increaseth E7 from 40% to 70%betweer2013to 2014. In
contrast, in the same peribthsselladecreased in D7 from 55% to%Qcover,
suggesting it was hety grazed by Kangaroos along with othegetation
The presencef Nassellaspecies in areas of high moth activity is consistent
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with reports (Braby and Dunsford 2006) that Golden Sun Moth larvae may be

able to use this serious environmental weed asdstaff.

1 Therehasbeendaec | i ne i n the 6éother speciesbd

(primarily forbs and annual grasses) across all quadrats from 201340 20
00t her speci es0 @oendEdanderom 36 to Hreid 7 %
E7, with declines in theemaining quadrats falling between those two figures.
This consistent drop may be an artefact of seasonal variability and timing as

annual plant cover changes markedly around the survey period in response to

rainfall.

C

1 All quadrats but E4 showed a markiedrease irdotal substra® ( equi val ent

to a drop in biomass)

1 Substrate in E4emained low at 3% (5% in 2018publed alC2 and EZfrom
7 to 14% and 3 to 6 % respectivelypll three of these quadrats were in
sections not subjected to ecologicalrbng for almost 3 years (see Appendix
3).

1 Inthe D5 quadrat, where biomass was removed by ecological burning in
autumn 2014ubstrateose from 3% to 61 %vhile D7 and E7, both burnt in
autumn 2013, increased in substifaten 7 to 74%and5 to 206 respectively.
The incease in substrate in D7 and E7 appears to resultifitemsive grazing
by kangaroos of palatable regrovitiiowing rapid egrowth following
ecological burnig in 2013

1 The total cover oRytidospermapp.remainsvery low compaed to surveys
of habitat at other GSM sites whdRgtidospermapp. cover has been

domi nant (for instance 4Q0PBepointvdth Dwyer

the highesRytidospermurcover (D5) has reduced fron¥6in 2008 down to
1%in 2014. Most other qadrats were at less than 1% cover. This possibly
reflects the palatability of these species to Kangaroos.

1 Asin 2008 only very small quantities Afistrostipaspp. and Nassella
trichotomawere detected.

4.2.2 Rapid Assessment of Biomass across reserve
RapidAssessment of Biomassver at each of the 32 moth survey points was

calculatedusingt he 6 gol f bal | 6"Deeemleet2al4iFigu@ sur vey

shows the scores in thigreebroadcoverclassesuggested bivlorgan (2015).

Low biomasswvas recordedbr half of the survey points in threservancluding all

those within the2014ecological lirn zone Morgan (2015) identifies that this
categoryrequiresno furtherimmediatebiomass removalndgrazingrelief might be
warranted. Thirteen points fittedthin thed me d i u m 6 whera thiekgning of

the grass sward may be occurring aeeédsnonitoring to identify for biomass
reducti on. Only two points fit ooevert hi
evidentlyrequiring biomass reductiornthese two points are immediately outside the
firebreaks of recergcological burningctivities and have high grass and gorse
heights.

a |

h e

The north of the reserve last buimt2012largelyremairsi n t he o606 ow bi omass

category. High grazing pressure by lgarmosand low rainfallin spring of 2014
appears to have also retarded growth of Kangaroo.gfassidication of this rainfall

deficit was the abandoning of Kangaroo Grass seed collection by MCMC in summer

of 2014 owing to low seed vyield.
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Figure 9 Golf-ball index scoresissessed off” December 2014

21

































