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1 Introduction 

1.1 Background 

In August 2025, Ecology Australia was commissioned by Mornington Peninsula Shire Council to 

investigate vegetation dieback within a wildlife enclosure at The Briars Wildlife Sanctuary, Mount 

Martha. This area is referred to hereon as the ‘study area’.  

Mornington Peninsula Shire Council identified a significant vegetation dieback event within the study 

area, particularly affecting Austral bracken Pteridium esculentum subsp. esculentum. Council advised the 

dieback began to gradually spread across the higher elevation points of the study area since the initial 

signs of dieback in early summer 2024. By late summer to early autumn 2025, dieback of Austral 

bracken was prevalent across the entire study area. Subsequent regeneration of Austral bracken fronds 

was first observed in mid-winter 2025. 

Austral bracken is a very resilient species, capable of regenerating from spores or vegetatively via an 

extensive and hardy rhizome network (Karjalainen 2013). The rhizome system can form large clonal 

colonies, with an abundance of carbohydrate reserves and frond buds which can remain dormant for 

over 10 years. The fronds themselves generally only survive for one to two years and are susceptible to 

environmental stressors such as frost, fire and mechanical damage. However, the rhizome network 

allows colonies to persist with an enormous regenerative potential.  

The preservation of the sanctuary and its unique flora and fauna is highly valued, and therefore an 

assessment of the potential cause of vegetation dieback has been requested. This assessment compared 

areas affected and unaffected by dieback to determine the possible cause of the decline in health of 

vegetation within the study area.  

1.2 Project Objectives 

The objectives of the investigation are to: 

• map the extent of vegetation die-back within the study area. 

• identify causes of the die-back (if possible). 

• recommend any other testing that could be undertaken to detect the cause, if the cause 

cannot be determined from the current assessment. 

• recommend management actions as appropriate to alleviate die-back in affected areas and 

prevent the die-back from spreading further. 

1.3 Study area 

The study area is located approximately 50 km south-east of the Melbourne CBD and encompasses a 90-

hectare wildlife enclosure within The Briars Park in Mount Martha, on the Mornington Peninsula (Figure 

1). The study area falls within the Gippsland Plain Bioregion.  
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The entire sanctuary (including the study area) is enclosed within a 2 m-high predator-proof fence. 

Public access is provided via gates that prevent animal escape, with a network of walking tracks present 

throughout the study area.  

The study area contains populations of black-tailed wallaby Wallabia bicolor, eastern grey kangaroo 

Macropus giganteus, common brush-tail possum Trichosurus vulpecula and various other wild native 

and non-native fauna species. A population of southern brown bandicoots Isoodon obesulus was 

released in the study area in 2024, marking the reintroduction of this species onto the Mornington 

Peninsula. 

Fenced exclusion plots have been previously established in scattered locations across the study area at 

different times. The exclusion plots were variously designed to examine the effects of macropod grazing 

and bandicoot digging activity within the sanctuary.  
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Figure 1 The Briars Wildlife Sanctuary study area, Mount Martha (Mornington Peninsula). 
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2 Methods 

2.1 Desktop review 

Prior to undertaking the site assessment, Ecology Australia undertook a desktop review to evaluate the 

following background information: 

• Information provided by the Mornington Peninsula Shire Council representative regarding site 

condition and land management changes that coincide with the observed dieback 

• Modelled Ecological Vegetation Classes (EVCs) from The Department of Energy, Environment 

and Climate Action’s (DEECAs) NatureKit (DEECA 2025a) 

• Flora and terrestrial fauna records within 10 km of the study area held in the Victorian 
Biodiversity Atlas (VBA) online database (DEECA 2025b) 

2.2 Site assessment 

A team of two botanists conducted a two-day site assessment on 5 and 6 August 2025. This site 

assessment involved: 

• mapping the general extent of vegetation dieback (categorised into low, moderate, high or 

very high severity category areas). 

• identifying and documenting plant species that did and didn’t exhibit signs of dieback. 

• documenting visible signs of herbivory, trampling and any other noteworthy details. 

• documenting any observed landscape factors that differed between affected and unaffected 

areas/species (e.g. observable signs of differences in site topography/hydrology or other 

environmental stressors between affected and unaffected areas). 

• taking representative photographs of areas affected and unaffected by vegetation dieback 

and any other noteworthy site features. 

Additionally, 15 permanent 5 x 5 metre vegetation quadrats were established across the study 

area, including paired quadrats where possible. Twelve paired quadrats were established such that 

one quadrat in each of the six pairs was positioned within an exclusion plot or outside the 

sanctuary and the other was established nearby within the sanctuary in a similar vegetation type, 

where dieback of Austral bracken was evident. The remaining three quadrats included an 

additional quadrat outside the sanctuary and two quadrats in riparian areas within the sanctuary 

with no living or dead Austral bracken present. Data collected within each quadrat included: 

• Projective tree canopy cover 

• An inventory of all flora species (including living and dead plants) 

• Projective foliage covers for each species (including separate cover estimates for living 

and dead material of woody species) 

• Condition of individuals of each woody species and Austral bracken fronds (i.e. healthy 

or showing signs of dieback) 
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• Cover of bare ground, water, bryophytes, litter and logs 

• Covers of animal scats and diggings 

• Notes on visible signs of herbivory or trampling (categorised into low, moderate or high 

severity of disturbance) and any other noteworthy details 

• A photograph of the vegetation taken from the south-east corner of the quadrat. 

Soil samples were taken from areas exhibiting vegetation dieback as well as from areas that were 

unaffected.  The samples were taken to a laboratory (Test Needs in Campbellfield) to be tested for the 

presence of pathogens/pests and other soil contaminants. Three of each of the following soil tests were 

conducted: 

• Phytophthora 

• Armillaria root rot 

• Soil Chemistry/Nutrition Analysis (includes pH, EC, organic carbon, nitrate, ammonium, 

phosphorus, potassium, sulphur, calcium, magnesium, sodium, aluminium, CEC, micronutrients, 

and texture). 

Each soil sample consisted of taking and consolidating six sub-samples from within a 20 x 20 m quadrat. 

Soil chemistry/nutrition testing consisted of taking samples from three locations, including one within 

the sanctuary and in an area heavily affected by Austral bracken dieback; one from within an exclusion 

plot within the sanctuary; and one outside of the sanctuary in an area unaffected by Austral bracken 

dieback (Figure 2). Samples to be tested for the presence of Phytophthora and Armillaria (and various 

other plant pathogens) were taken such that two samples were taken within areas heavily affected by 

Austral bracken dieback within the sanctuary and one was taken from within an exclusion plot with no 

visible signs of Austral bracken dieback (Figure 2).  

During the site assessments, appropriate hygiene measures were taken to minimise the risk of 

transporting pathogens from affected areas into unaffected areas, such as cleaning footwear and 

treating footwear with appropriate chemicals before moving from affected areas into unaffected areas. 
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Figure 2 Quadrat and soil sampling locations within the study area. 
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2.3 Plant names 

Plant names in this report follow those names published in the VBA database (DEECA 2025b). An 

asterisk (*) denotes species that are exotic to Victoria. 

2.4 Limitations 

Fieldwork was undertaken in winter, which can present challenges when trying to identify species that 

are not in flower or are annual or geophytic plants that tend to be in a state of dormancy at this time. 

Therefore, it is possible that further flora species were present in the quadrats assessed within the study 

area. The number and cover estimates for species recorded within quadrats in this report reflect only 

those plants that were visible during the assessment and should not be regarded as absolute estimates.   
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3 Results 

3.1 Study area description 

A large portion of the study area consisted of Grassy Woodland (EVC 175) and Damp Sands Herb-rich 

Woodland (EVC 3). These areas were dominated by coast manna-gum Eucalyptus viminalis subsp. 

pryoriana, with scattered narrow-leaf peppermint Eucalyptus radiata subsp. radiata. There was a large 

shrub layer ranging from open to very dense in some areas. Typical species present included hedge 

wattle Acacia paradoxa, sweet bursaria Bursaria spinosa, black wattle Acacia mearnsii and cherry ballart 

Exocarpos cupressiformis. The small to medium shrub layer was absent across much of the study area. 

Austral bracken Pteridium esculentum subsp. esculentum dominated the understorey across much of the 

site (except poorly-drained areas) and was in very poor health at the time of survey. A very high cover of 

organic litter was present in areas where dense Austral bracken occurred.  

The ground layer was largely dominated by weeping grass Microlaena stipoides var. stipoides and a 

variety of introduced grass species, including sweet vernal-grass, fescue Vulpia spp. and panic veldt-

grass Ehrharta erecta. Scattered patches of spiny-headed mat-rush Lomandra longifolia subsp. longifolia 

and tussock grass Poa spp. were also present in some areas. Native herb diversity across the study area 

was generally low and consisted of species such as grassland wood-sorrel Oxalis perennans, hairy 

speedwell Veronica calycina, groundsel Senecio spp. and sun orchid Thelymitra spp. 

The southern and eastern sections of the study area consisted of a chain of wetlands connected by 

Balcombe Creek. The vegetation within these areas comprised treeless Swamp Scrub (EVC 53) and 

Swampy Riparian Woodland (EVC 83) with a scattered overstorey of swamp gum Eucalyptus ovata. Both 

EVCs were dominated by dense thickets of the large shrub swamp paperbark Melaleuca ericifolia. The 

understorey in these areas was highly modified with sparse patches of tall sedge Carex appressa, 

weeping grass Microlaena stipoides var. stipoides, various rush species Juncus spp. and common 

tussock-grass Poa labillardierei var. labillardierei. A low cover of native herbs was also present, including 

species such as kidney-weed Dichondra repens, hairy pennywort Hydrocotyle hirta, shrubby fireweed 

Senecio minimus and sea celery Apium prostratum. 

A number of the previously established exclusion plots had been breached by macropods at the time of 

the survey, with damaged fences and/or grazing evident. 

3.2 Extent and severity of vegetation dieback 

Vegetation dieback within the study area was most noticeable in the ground fern Austral bracken. A 

decline in the health of eucalypts and shrub species was also observed as well as a general lack of 

understorey species diversity across the study area.  

Austral bracken Pteridium esculentum 

Austral bracken dominated the understorey across much of the study area (aside from poorly-drained 

areas) and varied in density across the study area (Figure 10). However, almost all mature fronds of this 

species had died back at the time of the survey. Generally, the only living mature fronds found within 

the study area were growing within several exclusion plots (Figure 3). Sparse healthy fronds were 

beginning to emerge across the study area at the time of the survey, both inside and outside the 

exclusion plots. In contrast, healthy mature stands of Austral bracken were identified just outside the 
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north-western corner of the fenced sanctuary (Figure 4). Dieback in this area appeared to be limited to 

natural seasonal senescence of mature fronds. Evidence of herbivory and mechanical damage of Austral 

bracken (Figure 5; Figure 6), most likely from macropod activity, was prevalent across areas within the 

fenced study area, aside from in a number of exclusion plots where the fences appeared intact.  

 

 

Figure 3 Photo comparison of vegetation within and outside fenced exclusion plots within the 

study area, taken near Quadrat 4. 
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Figure 4 Photo comparison of vegetation both within (top photo; orientated east) and outside 

(lower photo; orientated west) the fenced study area, taken near Quadrat 3.  
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Figure 5 Evidence of herbivory on Austral bracken by macropods within the study area, The 

Briars Wildlife Sanctuary, Mount Martha.  

 

Figure 6 Swamp wallaby browsing on Austral bracken within the study area. 
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Eucalypt species 

Coast manna-gum and narrow-leaf peppermint were the two dominant eucalypt species found across 

the drier slopes of the study area. Many of these eucalypts within the study area, including several large 

old individuals, appeared to have recently died or were in poor health, with branch defoliation prevalent 

(Figure 7). The number of trees exhibiting declines in health were well beyond that of expected natural 

senescence rates. In contrast, stands of eucalypts of the same species just outside the sanctuary 

(between Harrop Road Drain and the fenceline of the sanctuary) appeared healthy with a noticeably 

lower proportion of dead/unhealthy individuals.  

 

 

Figure 7 Defoliation of coast manna-gum within the fenced study area, The Briars Wildlife 

Sanctuary, Mount Martha. Photos taken near Quadrat 11. 

 



Council Meeting Attachments   16 September 2025 

3.1  (Cont.)   Attachment 3 
 

 

Mornington Peninsula Shire Council   41 
 

  

Vegetation Dieback Investigation at The Briars Wildlife Sanctuary, Mount Martha  

 

Draft 1 © 2025 ECOLOGY AUSTRALIA PTY LTD and MORNINGTON PENINSULA SHIRE COUNCIL  18 

Woody shrubs 

Shrubs within the study area were largely limited to mature large individuals including hedge wattle, 

sweet bursaria, black wattle and cherry ballart. These species are all categorised as medium shrubs 

(between 1m and 5 m in height) or large shrubs/understorey trees (greater than 5 m in height; DSE 

2004). The individuals of these species growing within the study area were all well above 1 m in height. 

There was a general lack of recruits of these species, as well as small shrubs species (between 20 cm and 

1 m) and prostrate shrub species (less than 20 cm). Under unmodified conditions, a variety of subshrubs 

in the pea (Fabaceae) and heath (Ericaceae) family would be expected to occur within the open 

woodland vegetation types present.  

The mature medium to large shrubs/understorey trees within the study area were often observed to be 

in poor health. Many of the lower branches below c. 1 m in height were missing (likely browsed) and 

some dieback of branches was evident, with yellowing leaves prevalent. Furthermore, gnawing of bark 

(up to c. 1 m in height) by macropods was common across the study area, particularly on sweet bursaria 

and cherry ballart plants (Figure 8). Ring-barking of these species by macropods was common, often 

resulting in a decline in foliage health or tree death (Figure 9).  

 

  

Figure 8 Gnawing of cherry ballart bark by macropods within the study area 
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Figure 9 Gnawing of sweet bursaria bark by macropods within the study area 
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Figure 10 Cover of dead bracken ramets observed across the study area.  
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3.3 Quadrat data 

A total of 73 flora species were recorded in quadrats within the study area. Of these, 45 were native and 

28 were exotic. A full inventory of flora species found across quadrats is presented in Appendix 1 and 

photos taken of each quadrat are displayed in Appendix 2. 

Species richness was generally higher in quadrats within exclusion plots or outside the sanctuary 

compared to those within the sanctuary and not in exclusion plots. Greater numbers of native species 

(compared with exotic species) were most commonly responsible for increased species richness in these 

quadrats. Two quadrats within exclusion plots (Q9 and Q12) had a lower species richness compared with 

their counterparts. However, this was largely attributable to lower exotic species richness.  

 

Figure 11 Number of native and exotic species within each paired quadrat. Bars outlined in red 

represent quadrats in areas unaffected by dieback. 

 

The proportional abundance of native understorey species (excluding Austral bracken) was generally 
higher in quadrats unaffected by Austral bracken dieback (i.e. within exclusion plots or outside of the 
sanctuary). No native understorey species (other than Austral bracken) were recorded in Q4, which was 
inside an exclusion plot. However, a very high cover (80%) of living Austral bracken fronds was recorded 
in this quadrat. Paired quadrats Q12 and Q13 contained a very similar (low) proportional abundance of 
native species. A high proportional abundance of substrate (bare ground, leaf litter and logs) was found 
in every quadrat surveyed. 
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Figure 12 Proportional abundances of native understorey species (excluding Austral bracken), 

exotic species and substrate (bare ground, leaf litter and logs) within each paired 

quadrat. Bars outlined in red represent quadrats in areas unaffected by dieback. 

 

The proportional abundance of living Austral bracken fronds was substantially higher in quadrats within 
exclusion plots or outside the sanctuary compared with quadrats inside the sanctuary and outside of 
exclusion plots. Of those quadrats within exclusion plots/outside of the sanctuary, Q2 and Q12 had the 
lowest proportional abundance of living fronds, while Q4 had a very high proportional abundance of 
living fronds. 

 

Figure 13 Proportional abundance of living and dead Austral bracken fronds within each paired 

quadrat. Bars outlined in red represent quadrats in areas unaffected by dieback. 
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4 Discussion 

The findings of this assessment suggest that macropod herbivory is likely to be the key cause of the 

investigated dieback event. The strongest evidence for this is:  

• the extensive Austral bracken dieback and signs of intense macropod browsing within the 

fenced study area, versus  

• the lack of visible dieback (beyond levels of expected natural seasonal dieback) and signs of 

macropod browsing activity within intact exclusion plots and outside the fenced sanctuary.  

It is known that macropod browsing can improve species diversity by maintaining a level of disturbance 

which prevents dominant species from outcompeting others, therefore promoting a wider variety of 

species to persist. However, unmanaged populations of macropods can exceed the environment’s 

carrying capacity and lead to overgrazing, reducing the diversity and cover of flora species (Dexter et al. 

2013; Mills et al. 2020). The higher species richness and abundance of understorey plant species within 

exclusion plots as well as in analogous vegetation types just outside of the sanctuary (where some level 

of macropod grazing was still evident) suggests that the macropod population within the study area has 

likely become over-abundant and has exceeded the carrying capacity of the sanctuary.  A lack of 

predators or other population control measures within the fenced sanctuary is the likely underlying 

driver of herbivore overabundance within the sanctuary.  

The exceeded carrying capacity of macropods within the study area is further supported by the general 

lack of small shrub, grass and herb diversity noted across the study area and the severe reduction in the 

height and foliage density of graminoids present. While gnawing on bark by macropods may be used to 

supplement their diet, the extensive gnawing on cherry ballart and sweet bursaria shrubs within the 

study area is atypical and is likely an indication of a lack of available grass and herb fodder within the 

sanctuary. While swamp wallabies may tolerate the consumption of Austral bracken, this fern is 

relatively toxic and unpalatable to macropods (Dexter et al. 2013), and therefore does not typically 

constitute a significant portion of their diet. Ecology Australia are in the process of completing 

macropod population surveys within the sanctuary. Early results of these surveys identified unusually 

high, recent macropod mortality within the sanctuary. This could be due to Austral bracken poisoning, 

starvation or a combination of these factors. However, other causes such as animal disease are also 

possible and cannot be discounted based on this assessment. 

The impacts of macropod browsing on Austral bracken (i.e. dieback) and other vegetation within the 

study area have likely been exacerbated by recent dry conditions. The first observable signs of Austral 

bracken dieback coincided with Victoria’s driest Summer since 2013-2014 (BoM 2025). This was then 

followed by the driest Autumn since 2008. Low rainfall in these seasons is likely to have reduced the 

overall biomass of grass and herb species available for consumption by over-abundant macropods 

within the study area. This likely drove a shift in the diet of swamp wallabies to include a higher 

proportion of more unpalatable species such as Austral bracken, as well as bark from cherry ballart and 

sweet bursaria shrubs. Austral bracken is likely to have a low tolerance to browsing, due to the high 

toxicity and unpalatable nature of fronds which deter most animals. Therefore, increased browsing 

pressure on this species is likely to have resulted in the mass dieback event observed.  

It is expected that as the biomass of annual grasses increases in spring, Austral bracken will regenerate 

from resilient rhizome networks. However, the over-abundant macropod population within the 
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sanctuary will likely continue to have detrimental effects on the survivability of flora species and the 

health of macropods, if left unmanaged.  

The low native species diversity in one of the exclusion plot quadrats (Q4) is likely due to the over-

abundance of healthy Austral bracken within this quadrat. As advised by Mornington Peninsula Shire 

Council, Austral bracken has been removed in some quadrats and burned in others to promote species 

diversity, while no intervention has been reported in Q4 since its establishment. The lack of disturbance 

in Q4 has likely allowed Austral bracken to dominate, shading out and outcompeting native understorey 

species. The lack of difference in native understorey species richness and abundance between paired 

quadrats Q12 and Q13 is likely due to the exclusion plot at Q12 having been breached by macropods at 

some stage. This was evident by the visible browsing on Austral bracken fronds within this quadrat. 

While Q9 (within an exclusion plot) had a slightly lower native species diversity than just outside of the 

exclusion plot in Q10, it had a substantially higher proportional cover of native species compared with 

exotic species and substrate cover. Furthermore, this quadrat was limited in size due to the smaller size 

of the exclusion plot (approximately 2 x 3 m rather than 5 x 5 m).  

Soil testing results suggest soil pathogens (i.e. Phtophthora, Armilaria, Pythium and Fursarium) are 

unlikely to be responsible for the dieback event. The lower pH and higher aluminium toxicity levels 

within the fenced sanctuary are likely attributable to an increase in decaying organic matter, causing 

acidification of the soil which in turn can convert inactive aluminium into a soluble form (Rout et al. 

2001). Therefore, high aluminium toxicity in the soil is likely a symptom of vegetation dieback, rather 

than a cause.  

The decline in the health of eucalypt species within the study area is most likely attributable to browsing 

by possums, rather than plant pathogens or insects. The crowns of affected individuals were often 

substantially lost, with only foliage on the extremities of branches remaining. As suggested in Carr et al. 

(2014), this is likely the result of these branches being too small to support the possum’s weight, 

therefore making feeding difficult.   
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5 Recommendations 

It is recommended that Mornington Peninsula Shire Council immediately identify then implement as 

soon as practicable appropriate measures to manage macropod populations within the fenced 

sanctuary. Possible strategies could include the culling and/or translocation of animals. This may also 

present an opportunity to work with Traditional Owners by facilitating opportunities for macropod 

harvesting as part of traditional and cultural practices. Fertility control could also be considered as part 

of a longer-term strategy to manage macropod populations within the sanctuary.  

Due to the lack of natural predators within the fenced sanctuary, ongoing monitoring and management 

of macropod populations will be required to keep populations within ecologically sustainable limits. 

Continued monitoring of vegetation (particularly within quadrats established during this assessment) is 

advised to gauge the success of macropod management measures and the subsequent recovery of 

native flora. If adequate recruitment of native species is not observed following macropod 

management, supplemental plantings may be required to restore flora species diversity across the 

sanctuary.  

A number of exclusion plots within the sanctuary were noted to have been breached at the time of the 

site assessment, with damage to fences observed. These exclusion plots provide valuable data for 

understanding macropod grazing pressure and its impacts on vegetation communities within the 

sanctuary. It is therefore highly recommended that the fences for these exclusion plot are promptly 

repaired and maintained. 
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7 Glossary 

Biodiversity The variety of all life-forms, plants, animals, fungi, protists (including algae) and 
bacteria, their encoded genes, and the ecosystems of which they form a part 

Bioregion Defined geographical regions of Australia with similar climatic and geophysical 
characteristics, and which generally contain a suite of distinct ecosystems and 
species 

CaLP Act Victorian Catchment and Land Protection Act 1994 

Conservation 
status 

Categorisation of the threat risk to biological assets (plant and animal species, EVCs 
or plant communities) at a defined scale (e.g. national, state), as determined by 
specific criteria 

Ecological 
Vegetation Class 
(EVC) 

A vegetation classification described through a combination of its floristic 
composition, life form and ecological characteristics, and its association with 
particular environmental attributes.  EVCs may include one or more floristic 
communities that occur across a biogeographic range, and have similar habitat and 
ecological processes operating 

EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999 

Exotic  Plants, animals, fungi and other organisms that have been introduced (deliberately 
or accidentally) to Australia or a given area after European settlement 

Exotic vegetation Vegetation comprised wholly or substantially of exotic species 

FFG Act Victorian Flora and Fauna Guarantee Act 1988 

Floristic Of or pertaining to plant species, i.e. flora 

GIS Geographic Information System. A digital platform for creating, analysing and 
viewing maps and other spatially referenced data 

Indigenous Plant and animal species native to the geographic area of interest 

Indigenous 
vegetation 

Vegetation native to the geographic area of interest 

Introduced Deliberately or accidentally brought to Australia or part of Australia, usually by 
human agency 

Life form An abbreviated description of the habit, growth form and longevity of a plant 
species (e.g. tree, shrub, vine, annual, submerged aquatic) 

Native species Species occurring naturally in Australia as part of the pre-European flora or fauna 

Vegetation 
community 

Term for interacting plant populations forming vegetation. A vegetation 
community in formal classifications may have characteristic plant species, 
composition and structure 
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Appendix 2 Quadrat photos (all taken from the south-east corner of each quadrat) 

 

 

 

 

 

Quadrat 1 Quadrat 2 

  

Quadrat 3 Quadrat 4 

  

Quadrat 5 Quadrat 6 
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Quadrat 7 Quadrat 8 

  

Quadrat 9 Quadrat 10 

  

Quadrat 11 Quadrat 12 
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Quadrat 13 Quadrat 14 

  

Quadrat 15  
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