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Top; Bells Swamp in October 2011 

Centre; The rare Small Monkey-flower (Mimulus prostratus) 
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1.0 INTRODUCTION 

1.1 Project Scope 

The Mid-Loddon Sub-Catchment Management Group has identified the need for a management 

plan for the Parks Victoria Managed Bells Swamp (Bridgewater-Maldon Rd, Bridgewater) as 

well as the adjoining private paddocks (2 landholders) which form part of the swamp.   

 

The main objectives of this project were: 

– To research and compile all available local landscape and wetland knowledge; 

– To complete a field survey to describe the current condition of the wetland; and  

– To provide future management recommendations for priority management zones that seek 

to enhance and sustain the natural values of Bells Swamp 

 

The following management plan comprises three main sections; a description of existing 

vegetation and conditions, a discussion of management issues and management guidelines, and 

the prioritisation of management actions and recommendations for their implementation.  
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1.2 Study Area 

Bells Swamp is a large intermittent wetland that lies within the Loddon River Catchment area 

and is located approximately 14 kilometres north of Maldon on the Bridgewater-Maldon Road.  

The extent of the wetland is approximately 40 hectares; it is estimated to be 1000m long from 

north to south and 500m wide east to west (Dyson, 2010).  The wetland is dissected by 

Bridgewater – Maldon Road and Brooms Lane with Eastville Road abutting it on the eastern 

edge (see Figure 1).  Eddington is located to the west, Maldon to the south-east, Baringhup to the 

south. The Loddon River flows west of the site heading in a north westerly direction from 

Baringhup to Eddington then to Laanecoorie Reservoir to the north-west of Bells Swamp.  

Bradford Creek is to the north. 

 

. 
Figure 1 Bells Swamp (Google Maps) Figure 2 Bells Swamp Location Map (DSE, 2011) 

 

 

 

 

 

 

Bells Swamp NRC is set within a rural area. The wetland is reserved and managed under the 

provisions of the Crown Land (Reserves) Act 1978 for nature conservation. In addition, the site is 

managed in accordance with overarching management objectives derived from State Government 

accepted former Land Conservation Council recommendations and Parks Victoria policies and 

guidelines for the management of parks and reserves, and the Code of Practice for Fire 

Management on Public Land (DSE, 2006). 
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1.3 Landscape context, geomorphology and soils 

Bells swamp straddles the interface between the unconsolidated alluvial sediments (sand and clay 

layers of the Riverine plains in the east and a weathered shale/sandstone bedrock rise in the west 

(Dyson, 2010) (Figure 3Figure 1).  The Riverine Plain sediments are deposited within a large 

buried valley (estimated 100m deep) that was once the main trunk of the Loddon River.  As with 

many of the large river systems in the eastern area of northern Victoria, erosion of the once 

mountainous uplands eventually filled the former channels with sand and clay forming alluvial 

fans across the Loddon plains (Dyson, 2010).   

 

The original Loddon River flowed north through Baringhup/Baringhup West, north to Eastville 

then north west to the Laanecoorie Reservoir (Dyson, 2010). All that remains aboveground is a 

broad flat area that is today’s floodplain to the east of Bells Swamp. Below ground however lies 

the Loddon River Deep Lead where groundwater from the upland valleys drains out to the 

riverine plains. The boulder filled trench of the old river lies buried about 800 metres east of the 

wetland in a valley bounded by outcropping bedrock of the Blue Hills in the south and east, and 

the low bedrock rises to the immediate west (Dyson, 2010).  Phil Dyson (2010) suggests that 

Bells Swamp may in fact be a residual section of one of the streams of the former Loddon 

alluvial fan.  Further evidence that Bells Swamp is very old is the presence of a lunette (see area 

marked Q1 on Figure 4Figure 1) on the eastern side which may date from between 15,000 and 

25,000 years ago (Dyson, 2010).   

 

 

 

 

 

 

 

 

 
Figure 3: Extract from Phil Dyson’s (2010) 

Hydrology and Geomorphology of the Bells 

Swamp 
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Figure 4  Extract from 

Phil Dyson’s (2010) 

Hydrology and 

Geomorphology of the 

Bells Swamp Area in 

North Central Victoria 
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Soils in this area of the Loddon Catchment vary a great deal in the degree of development, 

ranging from limited organic matter accumulation at the surface to soils with well-developed 

horizonation (distinct layers) including a bleached A2 horizon and some structural development.  

Older soils buried beneath more recent alluvial deposits also occur. Colours range from greys to 

browns (Schoknecht, 1988). 

 
Dark Purple (Om-1) indicates marine sediments from 

the Ordivitian period.  Monotonous sequence including 

thinly bedded shale, slate and sandstone.  
Metamorphism (m) in aureoles around granitic rocks 

 

Pink (Qv) Igneous extrusive from the Piolecene period.  
Olivine Basalt with alkaline derivatives; limburgite, 

scoria, minor tuff and sand.  Minor trachytes 

(Babbington Hill) 
 

Yellow (Qs) sedimentary alluvial sediments from 

Pleistocene-Piolecene epoch.  Clay, silt, sand, gravel; 
surface with numerous levee traces, soil often red-

brown.  Minor inclusions of lunette deposits. 

(Schoknecht, 1998) 

Figure 5 Soil map of the area around 

Bells Swamp (Schoknecht, 1988) 

 

1.4  

1.5  

1.6 Hydrogeology and Groundwater 

Bells Swamp receives only local runoff during rainfall events from the east and the west of the 

local area and is not connected to the regional drainage network (Dyson, 2010).  The wetland was 

dry during the period of below average rainfall from 1996 to 2009 and has more recently (late 

2010) flooded and was still in excess of one meter deep in November 2012. Catchment hydrology 

of the site has been significantly altered since European occupation by the clearing of native 

vegetation in the catchment and the construction of the roads.  

 

It is believed that there is little groundwater interaction between Bells Swamp with either the 

localised and highly saline groundwater (15000-30000µS/cm
-1

) in the fractured rock to the west 

of the site or with the deep lead aquifer 800m to the east (Dyson, 2010).  If the local saline 

groundwater did influence the wetland it is likely that salt indicator plant species would be more 

evident. The deep lead aquifer is too deep to influence the hydrology of Bells Swamp (ranging 

between from between 39-41 m below the surface) (Dyson, 2010).   

 

There is also little evidence to suggest that the wetland recharges the deep lead aquifer.  It has 

been suggested that persistence of the floodwaters within the wetland may be due to a natural 

clay membrane, which is a common phenomenon (Dyson, 2010).  Dyson (2010) emphasises the 

importance of protecting this clay liner from any excavation work as it would have the potential 

to significantly affect the hydrology of Bells Swamp. 
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1.7 Protecting Indigenous Culture at Bells Swamp 

The traditional owners of Bells Swamp are the Dja Dja Wurung people.  Rivers, wetlands and 

their associated lunettes were the most valuable places to the Indigenous community for their 

productiveness.  Given the suggested age of Bells Swamp it is likely that the wetland and its 

lunette would have provided food and shelter from floods for local aboriginal people and like 

many other lunettes this one may be rich with aboriginal artefacts  (Dyson, 2010). 

 

Well watered riparian and flooplain areas were the first to be occupied by the European settlers.  

‘In 1840 the first company of white men crossed the Loddon River and took up land near the 

current township of Laanecoorie for a sheep run. Many of the Dja Dja Wurung lived along the 

banks of the river at this point’ (Cain’s observations cited in NCCMA, 2006). 

 

By the mid 1840s, virtually all the Dja Dja Wurrung's traditional lands had been occupiedf by 

squatters (Willis.E, 2005). There are many areas of significance to Indigenous people in the 

North Central region.  The connection can be traditional or contemporary (or both) as the land 

continues to inform Indigenous identity and community today.    

 

Wetland and riparian sites often tend to have a high incidence of Indigenous artefacts including 

scar trees, mounds, middens, rock wells, artefact scatters, trade and travel routes and sites of 

ceremonial and spiritual significance e.g. sacred sites –burial sites and birthing sites (NCCMA, 

2006). 
 

Before undertaking works it is important to be aware of the relative legislation. Bells Swamp has been 

identified as an area of Cultural Heritage Sensitivity (see Figure 6). In order to protect these significant 

areas of cultural sensitivity, Aboriginal Affairs Victoria require that should any high impact works be 

undertaken at Bells Swamp then a Cultural Heritage Management Plan must be prepared (Aboriginal 

Affairs Victoria, 2010).   High risk activities include activities relating to; earth works deeper than 60cm, 

mechanical digging, construction of a bike or walking track, or the construction of dams or other 

waterway constructions. 

 
It is recommended to consult with a member of the local Registered Aboriginal Party (RAP), who 

may be able to assist in the preparation of a Cultural Heritage Plan or site inspections.  The RAP 

for the Loddon Catchment is the Dja Dja Wurrung Clans Aboriginal Corporation.  Due to the 

potential significance of Bells Swamp even if high impact activities are not proposed it is best 

practice to prepare a Voluntary Cultural Heritage Management Plan or contact a Registered 

Aboriginal Party to discuss any proposed works. 

 

The Aboriginal Heritage Act 2006 also requires that the discovery of Aboriginal cultural heritage 

places or objects on any public or private land in Victoria be reported to Aboriginal Affairs 

Victoria (Aboriginal Affairs 

Victoria, 2010).  
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Figure 7 Areas of Cultural Heritage Sensitivity (highlighted in green)  (Aboriginal Affairs Victoria, 2010) 
 

1.8 Other Legislative Requirements 

Works or activities to be undertaken on the bed or banks of a waterway require a Works on 

Waterways permit. These works include waterway restoration works, vegetation removal, erosion 

control works, bed and bank stabilisation works, revegetation of bed or banks.   

Works on Waterways permits are issued by the North Central Catchment Management Authority 

(NCCMA, 2010). 
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2.0 METHODOLOGY 

2.1 Literature and Database Review 

Preliminary to the field survey, the following information sources were reviewed to provide an 

overview of potential biodiversity values of the study area: 

 

Flora and vegetation information sources: 

 DSE (2005) Advisory List of Rare or Threatened Plants in Victoria – 2005. Victorian 

Department of Sustainability and Environment, East Melbourne, Victoria  

 DSE (2011) 2005 and pre-1750 (pre European settlement) Ecological Vegetation Class 

mapping, Biodiversity Interactive Maps Website 

 DSE (2009) Victorian Flora Database The State of Victoria, Department of Sustainability 

and Environment (accessed via the ‘Flora Information System’, [2011, September] - © 

Viridans Biological Database). The contribution of the Royal Botanic Gardens is 

acknowledged  

 DSE (2010) Ecological Vegetation Classes by Bioregion – Victorian Riverina 
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Fauna information sources:  

 DSE (2007) Advisory List of Rare or Threatened Vertebrate Fauna in Victoria - 2007. 

Victorian Department of Sustainability and Environment, East Melbourne Victoria 

 DSE (2009b) Victorian Fauna Database The State of Victoria, Department of 

Sustainability and Environment (accessed via the ‘Flora Information System’, [2010, 

January] - © Viridans Biological Database).  

2.2 Field Survey 

In consideration of the findings from the review of historical data and site relevant literature, a 

field survey was undertaken to record flora and fauna species present, determine vegetation 

communities (Ecological Vegetation Classes (EVCs)) and identify habitat types supported by the 

study area. Vegetation was categorised, and the condition of native vegetation was assessed.  

 

The site was traversed on foot over three days spread across January, March and October 2011 to 

record flora and fauna species present. The field survey was conducted by experienced ecologists 

(Damien Cook and Elaine Bayes), and information was electronically recorded. This data was 

geographically referenced with a handheld GPS. Remnant native vegetation supported by the site 

was identified and assigned to EVCs with consideration to predictive vegetation mapping 

undertaken by the Department of Sustainability and Environment (DSE, 2010b) and EVC 

benchmarks for the Riverina Bioregion (DSE 2009c).  

 

The presence or potential occurrence of threatened flora and fauna, as listed under the 

Environment Protection and Biodiversity Conservation (EPBC) Act 1999, Flora and Fauna 

Guarantee (FFG) Act 1988 and the DSE rare or threatened species advisory lists, was determined 

through the field survey, and a review of relevant literature and databases (including Victorian 

Flora and Fauna State Databases).  
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2.3 Plant Taxonomy 

Plant taxonomy in this plan follows the Flora Information System (Department of Sustainability 

and Environment, East Melbourne, Victoria), with consideration to the Census of Victoria 

Vascular Plants (Walsh and Stajic, 2007). 

 

2.4 Limitations 

Due to the cryptic nature and seasonal growth cycles of certain plants, ecological surveys are 

often unable to detect all species present at a particular site. Ecological surveys can also be 

limited by issues with technology and project constraints including short survey timeframes. It is 

recommended that further flora and fauna surveys be conducted at Bells Swamp as water levels 

recede to more completely document the biodiversity of the area.  
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3.0 VEGETATION OF BELLS SWAMP NATURE CONSERVATION 

RESERVE 

3.1 Ecological Vegetation Classes (EVCs) 

Red Gum Swamp (EVC 292) 

 
Photograph 1 Red Gum Swamp (EVC 292) at Bells Swamp 

 

Red Gum Swamp (EVC 292) is the dominant EVC at Bells Swamp. Red Gum Swamp in the 

study area is dominated by an open canopy of Eucalyptus camaldulensis (River Red Gum). Some 

areas fringing the swamp have an open to moderately dense shrub layer of Muehlenbeckia 

florulenta (Tangled Lignum). The composition of the ground layer varies according to the 

swamps bathymetry and time since inundation. When fully inundated few ground layer species 

occur in the water, which is up to 1.5 meters deep. Species which may be abundant in the wetland 

as water levels recede include Eleocharis acuta (Common Spike-rush), Amphibromus fluitans 

(Graceful Swamp Wallaby-grass), Ottelia ovalifolia (Swamp Lily) and Potamogeton cheesemanii 

(Red Pondweed). 

 

On the fringes of the wetland plant species diversity is generally higher, where species including 

Rytidosperma duttoniana (Brown-backed Wallaby-grass), Carex inversa (Knob Sedge), Mimulus 

prostratus (Small Monkey-flower), Goodenia gracilis (Slender Goodenia), Goodenia heteromera 

(Spreading Goodenia), Lobeila pratioides (Poison Lobelia), Lobeila concolor (Poison Pratia)  

and Carex bichenoviana (Plains Sedge) can be locally abundant. 

 

 

The cover and diversity of weed species present in this EVC is also largely determined by time 

since inundation. Prolonged inundation reduces weed cover to very low levels; however after a 

period of drying weed species can become abundant. These weeds include *Lolium rigidum 
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(Wimmera Rye-grass), *Lophopyrum ponticum (Tall Wheat-grass), *Phalaris aquatica 

(Toowoomba Canary-grass), *Avena fatua (Wild Oat), * Bromus hordeaceus subsp. hordeaceus 

(Soft Brome) and *Cirsium vulgare (Spear Thistle). 
 

 
Photograph 2 Duma florulenta (Tangled Lignum) in flower 
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Plains Woodland (EVC 803) 

  

Photograph 3 Plains Woodland on the Bridgewater Maldon Rd 
 

Plains Woodland occurs on the fringe of the swamp to the north along Eastville Rd and to the 

south along the Bridgewater – Maldon Rd. It has a canopy of Eucalyptus microcarpa (Grey Box) 

and an open shrub layer of Acacia acinacea (Gold Dust Wattle) and Acacia pycnantha (Golden 

Wattle). The ground layer is composed of low-growing shrubs, grasses and herbs including 

Eutaxia microphylla var. microphylla (Common Eutaxia), Rytidosperma setaceum (Bristly 

Wallaby-grass), and Austrostipa scabra subsp. falcata (Rough Spear-grass).  
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 Grassy Woodland (EVC 175) 

 
Photograph 4 Remnant Grassy Woodland (EVC 175) on Farrels Rd 

 

This EVC has an open canopy of Eucalyptus microcarpa (Grey Box) and Eucalyptus 

camaldulensis (River Red Gum).  

 

The field-layer is dominated by tussock grasses including Austrostipa bigeniculata (Kneed 

Spear-grass), Austrostipa scabra subsp. falcata (Rough Spear-grass), Rytidosperma setaceum 

(Bristly Wallaby-grass), Rytidosperma caespitosum (Common Wallaby-grass), Aristida behriana 

(Brush Wire-grass), Chloris truncata (Windmill Grass), and Anthosachne scabra (hairy form) 

(Common Wheat-grass). 

 

Associated species include small shrubs such as Pimelea curviflora s.l. (Curved Rice-flower) and 

broad-leaved herbs including Haloragis aspera (Rough Raspwort), Convolvulus erubescens spp. 

agg. (Pink Bindweed), Acaena echinata (Sheep’s Burr), Maireana enchylaenoides (Wingles 

Bluebush), Einadia nutans subsp. nutans (Nodding Saltbush) and Oxalis perennans (Grassland 
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Woodsorrel). Common weeds of this EVCs include *Phalaris aquatica (Toowoomba Canary-

grass) and *Hypochoeris radicata (Rough Cat’s Ear).  
 

 
Table 1 Ecological Vegetation Classes (EVCs) supported by Bells Swamp (NCCMA, 2007) 

 

EVC 

No. 
Ecological Vegetation Class Bioregional Conservation Status 

292 Red Gum Swamp Vulnerable 

175 Grassy Woodland Endangered 

803 Plains Woodland  Endangered 
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Figure 8 Distribution of pre-1750 and 2005 Ecological Vegetation Classes (EVCs) at Bells Swamp Nature 

Conservation Reserve 
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3.2 Indigenous Flora Species 

One hundred and seven vascular flora species were recorded in the study area (see Appendix 1, 

for the full species list). Of the recorded flora species 73 (approximately 68 percent) were 

indigenous.  

3.3 Significant, Rare and Threatened Flora Species and Communities  

Seven flora species listed on the Department of Sustainability and Environment’s 2011 Advisory 

List of Rare and Threatened Flora were recorded during the assessment (DSE, 2011) (Table 4, 

below). Of these species two are listed under the EPBC Act 1999. Vegetation on private land in 

Bells Swamp south of Brooms Road meets the criteria of a very high quality example of a 

Seasonal Herbaceous Wetland of the Temperate Lowland Plains, a community listed as critically 

endangered on the EPBC Act 1999, and as such should be recognised as a Matter of National 

Environmental Significance under that Act. Overall Bells Swamp is of national ecological 

significance. 

 

Table 2 Rare and threatened flora species recorded at Bells Swamp 

F
F

G
 

E
P

B
C

 

V
R

O
T

S
 

Scientific Name Common Name 
Population 

Size 

   V  
Amphibromus fluitans 

Graceful Swamp 

Wallaby-grass 
100 to 1,000 

  r 
Callitriche umbonata 

Winged Water-

starwort 
1,000 to 10,000 

  r 
Gratiola pumilio Dwarf Brooklime 100 to 1,000 

  k 
Isolepis australiensis Inland Club-sedge <100 

  k 
Isotoma tridens Hypsela <100 

    r 
Mimulus prostratus Small Monkey-flower 100 to 1,000 

 V v 
Myriophyllum porcatum Ridged Water Milfoil 1,000 to 10,000 

 

Key: 
 

EPBC  Status under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

FFG  Status under the Flora and Fauna Guarantee Act 1988 (FFG Act) 

VROT  Conservation Status in Victoria 

e Endangered in Victoria: rare or at risk  of disappearing from the wild state if present land use and other casual factors 

continue to operate 

k Poorly known and suspected, but not definitely known to belong to the one of the categories Presumed extinct, 

Endangered, Vulnerable or Rare in Victoria  

L  Listed as threatened 

r  Rare in Victoria but not considered otherwise threatened - there are relatively few known populations or the taxon is 

restricted to a relatively small area 

v Vulnerable in Victoria; rare, not presently Endangered but likely to become so soon due to continued depletion of; taxa 

where populations are so low that recovery from a local natural disturbance is doubtful 

V Vulnerable in Australia: not presently endangered but at risk of disappearing from the wild over a longer period (20 to 

50 years) through continued depletion 
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Photograph 5 The nationally vulnerable Amphibromus fluitans (Graceful Swamp Wallaby-grass) 
 

V Amphibromus fluitans (Graceful Swamp Wallaby-grass) 

This spreading, perennial grass is regarded as vulnerable. Its habitat consists of relatively fertile 

swamps on lowland plains. At Bells Swamp it occurs in the deeper central zone of the Red Gum 

Swamp EVC. 

 

 
Photograph 6 The rare Callitriche umbonata (Winged Water-starwort), whole plant on left, fruit 

on right 
 

r Callitriche umbonata (Winged Water-starwort) 

This annual or short-lived perennial aquatic herb is considered rare in Victoria. Bells Swamp 

supports a large population of this species, which is mainly confined to the section of the swamp 

on private land to the south of Brooms Lane. 
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Photograph 7 The rare Gratiola pumilio (Dwarf Brooklime) 

 

r Gratiola pumilio (Dwarf Brooklime) 

This small annual herb germinates on the drying mud of wetlands and is considered rare in 

Victoria. The population of this species at Bells Swamp is mainly confined to the section of the 

swamp on private land to the south of Brooms Lane, with some plants occurring on private land 

to the west of Eastville Road. 
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Photograph 8 The poorly known Isotoma tridens (Hypsela) 

 

k Isotoma tridens (Hypsela) 

This low-growing perennial herb is considered poorly known in Victoria. The population of this 

species at Bells Swamp is confined to the section of the swamp on public land to the north of 

Brooms Lane. 
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Photograph 9 The rare Mimulus prostratus (Small Monkey-flower) 

r Mimulus prostratus (Small Monkey-flower) 

This low-growing perennial herb is considered rare in Victoria. The population of this species at 

Bells Swamp is geographically isolated, occurring much further south and east than other 

populations in the state. 
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Photograph 10 The nationally vulnerable Myriophyllum porcatum (Ridged Water Milfoil) 

 

Vv Myriophyllum porcatum (Ridged Water Milfoil) 

This annual or short-lived perennial aquatic herb is considered vulnerable both nationally and in 

Victoria. Bells Swamp supports one of the largest known populations of this species (Damien 

Cook pers obs), which is mainly confined to the section of the swamp on private land to the south 

of Brooms Lane. 
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3.4 Introduced Flora  

A total of 34 exotic species have been recorded at Bells Swamp. When the swamp is full most 

weed cover is drowned out and weeds are restricted to the wetland/terrestrial margin. No truly 

aquatic weeds have been recorded in the study area, probably due to the fact that wetland remains 

dry for prolonged periods.  

 

Weed control within the wetland is currently only an issue through dry phases. Weeds that should 

be eliminated from the swamp include *Rosa rubiginosa (Sweet Briar), *Genista monspessulana 

(Montpellier Broom), *Asparagus asparagoides (Bridal Creeper), * Lophopyrum ponticum  (Tall 

Wheat-grass), *Marrubium vulgare  (Horehound) and *Phalaris aquatic (Toowoomba Canary-

grass). As water levels in the swamp recede regeneration of weed species should be monitored 

and control measures instigated to ensure they do not colonize large areas of the swamp.
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3.4.1 Wetland Condition Assessment 

The condition of Bells Swamp was assessed using the Index of Wetland Condition methodology 

(DSE 2010) on 5
th

 of January 2011. 

 

The following scores were recorded; 

 

Sub-index Score Condition 

Wetland catchment 2.5 Very poor 

Physical form 19 Excellent 

Hydrology 20 Excellent 

Water properties 10 Moderate 

Soils 20 Excellent 

Biota 16 Good 

 

The wetland catchment score at Bells Swamp is very poor because the wetland does not have a 

buffer of native vegetation to protect it from agricultural run-off and is surrounded by private 

land used for high intensity cropping. This could be improved by planting or allowing the 

regeneration of a buffer of indigenous vegetation around the perimeter of the wetland. 

 

The physical form score is excellent as there has been no reduction in the wetland area since the 

time of European occupation. The construction of dams and roads through the swamp have 

altered its bathymetry, however these cover less than 10% of the wetland area.  

 

The hydrology score is excellent as there is nothing to obstruct the natural flow of water into the 

wetland from the surrounding catchment and no water is extracted from the wetland. The 

construction of roads through the wetland has effectively divided it into separate hydrological 

units. However, as the wetland is generally filled by intense rainfall events in the local catchment 

this has not altered the seasonality, frequency and duration of flooding in the wetland. 

 

The water properties score is moderate as there is no indication that the salinity of the wetland 

has increased, however the is a high likelihood that nutrient-rich run-off flows into the wetland 

from the surrounding cropping land. The soil score is excellent as there is little evidence of soil 

disturbance in the wetland.  

 

The biota score for Bells Swamp is good. All of the lifeforms expected to occur in the Red Gum 

Swamp EVC are present at Bells Swamp, however the cover of some lifeforms were at lower 

than benchmark cover at the time of the assessment. Weed cover was generally low, and the 

proportion of high threat weeds was very low. There were no indications of altered ecological 

processes such as dense thickets of Red Gum saplings or large drowned Red Gums. The majority 

of Red Gums in the swamp are healthy. As is obvious from the aerial photograph the density of 

the Red Gum canopy has been thinned from its original condition across about half of the swamp. 

 

A follow-up IWC assessment was conducted on the 19
th

 of October 2015 when the swamp was 

dry. On this occasion the biota score of the wetland was 11, indicating the wetland had gone from 
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good to poor condition over the past 5 years. This drop in condition can be explained by the high 

weed cover of terrestrial weeds which colonize the swamp as it dries out. 
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Photograph 21 Quadrat 1, Bells Swamp March 2004 

 

 
Photograph 32 Quadrat 1, Bells Swamp October 2011 
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Photograph 43 Quadrat 2, Bells Swamp November 2013 

 

 
Photograph 54 Quadrat 2, Bells Swamp, October 2015 
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4.0 FAUNA OF BELLS SWAMP  

4.1 Habitat Types  

Bells Swamp provides a number of different habitat types in which native fauna either forage for 

food, shelter or nest. The habitat types present in the swamp vary in structure and extent 

depending upon whether the swamp is dry, fully inundated or receding. Permanent and temporary 

habitats provided by the swamp include areas of open water when flooded, dense areas Lignum 

shrub land,  densely vegetated shallows supporting sedges and aquatic plants, muddy shorelines, 

large old Eucalyptus camaldulensis (River Red Gum) trees containing many hollows and fringing 

drier grassy woodlands.  

 

Ducks, coots, grebes and cormorants all forage in open water and many of these species will also 

rest, perch or nest in living trees or dead stumps and logs. Dense patches of Lignum provide 

habitat for secretive wetland birds which require thick cover, including Little Grassbird, 

Australian Reed-Warbler and Australian Spotted Crake. Well vegetated shallows provide 

productive hunting grounds for larger wading birds such as Egrets, Herons and Spoonbills and 

support a high abundance of frogs. Muddy shorelines are the main foraging habitat of Black-

tailed Native Hen and Black-fronted Dotterel. Large, old River Red Gums support a large number 

and diversity of hollows, providing valuable nesting or roosting habitat for many ducks, parrots, 

owls, bats and possums. Fringing grassy woodlands provide habitat for woodland birds and 

reptiles such as the Olive Legless Lizard. 
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4.2 Fauna diversity 

Ninety-three species of vertebrate fauna have been recorded in the study area, including 3 

mammals (one of which is introduced), 79 birds, 4 reptiles, 5 frogs and 2 fish (see Appendix 3). 

This is a high diversity of native fauna for an area that is essentially isolated from other large 

patches of native vegetation. The diversity of mammals, particularly bats, is probably much 

higher and further surveys are recommended for bats, reptiles and frogs. 

 

 
Photograph 15 Australian Spotted Crake (Porzana fluminea) 
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Photograph 16 Olive Legless Lizard (Delma inornata) 

 

4.3 Significant and threatened fauna species 

Ten species of rare or threatened fauna have been recorded at Bells Swamp. Of these species 

Musk Duck and Brown Treecreeper have been recorded as breeding at the swamp. Due to the 

high diversity of threatened species present and its importance as breeding habitat Bells 

Swamp is considered to be of high significance for water bird conservation. 
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Table 1. Threatened fauna species occurring at Bells Swamp 

FFG STATUS Common Name Scientific Name 

 v Australasian Shoveler   Anas rhynchotus 

 nt Brown Treecreeper Climacteris picumnus 

L v Eastern Great Egret   Ardea modesta 

 v Hardhead   Aythya australis 

L cr Intermediate Egret   Ardea intermedia 

L e Little Egret Egretta garzetta nigripes 

 v Musk Duck Biziura lobata 

 nt Nankeen Night Heron Nycticorax caledonicus   

 n Pied Cormorant Phalacrocorax varius 

 v Royal Spoonbill   Platalea regia 

 

Status under the Flora and Fauna Guarantee Act 1988 (FFG) 

The aforementioned fauna have been listed as threatened in accordance with Section 10 of the 

Flora and Fauna Guarantee Act 1988 and in recent amendments contained in the Victorian 

Government Gazette G 21, p. 1072, published on 27 May 2010.  

 Listed (L) Listed as threatened 

 

Conservation Status in Victoria  (DSE, 2007) 

 Critically Endangered (cr) 

 Endangered (en) 

 Vulnerable (vu) 

 Near Threatened (nt) 

 Data Deficient (dd) 
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Photograph 17 Royal Spoonbill (Platalea regia)  
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Photograph 18 The vulnerable Eastern Great egret (Ardea modesta) 

 
  



 

 

    

 

 

DRAFT Native Vegetation Management Plan: Bells Swamp NCR, December 2015       Page 38 

5.0 THREATENING PROCESSES AND MANAGEMENT ISSUES  

Five core threatening processes are currently affecting the ecological integrity of Bells Swamp. 

These processes are weed invasion, eutrophication, impacts of the roads constructed within the 

wetland, firewood collection and pest animals.  These processes and issues are discussed in the 

succeeding sections (see Sections 5.1 through 5.7).   

 

4.1 Weed Invasion 

One of the greatest challenges in ensuring the ongoing survival of the native vegetation within 

the swamp will be the effective control and management of weeds. Certain weed species if left 

unchecked have the potential to displace indigenous vegetation and alter vegetation structure, 

particularly if excessive levels of nutrients enter the wetland. Effective control of weeds requires 

integrated management, including physical removal, careful spot spraying and the prevention of 

eutrophication. Currently the cover of high threat weeds in the wetland is very low, and this level 

can be maintained as long as any new infestations of weeds are detected early. 

 

4.2 Eutrophication 

Eutrophication is the excessive build up nutrients within an ecosystem, particularly nitrogen and 

phosphorus. Eutrophication of wetlands or waterways occurs when the rate of nutrient addition 

exceeds the rate of removal. Impacts of this process can include algal blooms, anoxia in water 

and sediments, increased growth of weeds and the production of toxic compounds; which may all 

lead to decreased biodiversity. Potential sources of excess nutrients within Bells Swamp include 

the run-off of fertiliser and breakdown components of herbicides such as Glyphosate from 

surrounding cropped areas.  

 



 

 

    

 

 

DRAFT Native Vegetation Management Plan: Bells Swamp NCR, December 2015       Page 39 

 
Photograph 19 Cropping adjacent to the northern edge of Bells Swamp 

 

Vegetated buffers can assist in the removal of nutrients from surface run-off. The effectiveness of 

vegetated buffers in determined largely by their width. Ideally they should be 50 meters wide, 

however narrower buffers can provide a useful function. A list is provided in Appendix 3 for 

species suitable for use in re-vegetated buffers around Bells Swamp. 
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4.3 Pest Animals 

Key pest animal species present in the area of Bells Swamp are the Red Fox (Vulpes vulpes) and 

the European rabbit (Oryctolagus cuniculus). The Red Fox is an opportunistic predator of many 

species including rabbits, native mammals, birds, reptiles and invertebrates. Ground nesting and 

foraging birds such as Stubble Quail and Latham’s Snipe are especially at risk from fox 

predation. Rabbits cause damage to native vegetation by selectively grazing palatable species and 

by preventing the regeneration of trees and shrubs. Due to the heavy nature of the soil in the 

reserve, and the fact that the site is prone to inundation, rabbits have a relatively minor impact 

and are generally restricted to the fringes of the swamp. 

 

There are a number of techniques available for rabbit and fox control (such as warren destruction, 

baiting, trapping or biological control). Best results are often achieved through a combination of 

these strategies.  

 

It would be virtually impossible to completely eradicate foxes from the area of the swamp due to 

the density of foxes in the surrounding landscape that would quickly re-colonize the area once 

resident animals were destroyed. Strategic control of foxes within the swamp should therefore be 

focused during spring and summer, when foxes are most likely to have a heavy impact on 

breeding or uncommon migratory birds.  

 

The management of pest animals in and around Bells Swamp Conservation Reserve should be 

undertaken in co-operation with adjacent land holders and other relevant agencies so that a 

coordinated approach to the problem can be formulated and implemented. 

 

4.4 Impact of the roads constructed within the wetland  

The construction of roads within Bells Swamp has essentially divided the wetland into separate 

hydrological units. In large flood events, in which water flows over the artificial levees made by 

the roads, this does not affect the filling of the wetland. It does however affect the movement of 

water within the wetland. 

 

Having a major road passing through a significant wetland has detrimental effects on the 

wetlands biota. Vehicles travelling along the roads kill a significant number of wildlife, 

particularly ground-foraging birds such as the Purple Swamphen and frogs. Untreated road run-

off which flows straight into the wetland also contains toxicants such as unburnt fuel and heavy 

metals. 

4.5 Firewood Collection 

One of the most significant attributes of Bells Swamp from a conservation perspective is the 

number, size and age of veteran River Red Gums it supports. These large old trees provide a 

significant habitat component as they contain tree hollows of a variety of sizes suitable for 

hollow dwelling and nesting fauna including ducks, parrots, owls, bats and possums, as well as 

providing large quantities of nectar for insects and birds such as honeyeaters and lorikeets. Dead 

River Red Gums and the branches, bark and leaf litter produced by living trees are all important 

habitat components for native animals, providing food and shelter for invertebrates and ground 

dwelling fauna such as reptiles and frogs. 
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These important habitat components are degraded by the cutting down of live trees and the 

removal of timber from the swamp. There has been a great deal of unauthorised firewood 

collection at Bells Swamp in the past, the evidence of which can be seen in chainsaw marked 

stumps and the lack of large logs on the swamp floor. Clear signage explaining the habitat 

importance of fallen timber and the fact that firewood collection is not permitted at Bells Swamp 

may reduce further habitat degradation. 
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5.0 VEGETATION MANAGEMENT STRATEGY  

Conservation management goals, a strategy for the allocation of management resources, and 

guidelines for weed control, re-vegetating buffers, and monitoring and evaluation, are provided in 

the succeeding sections.   

 

5.1 Conservation Management Goals 

 

Specific management goals for Bells Swamp include: 

1. Protect and enhance the diversity and structure of indigenous plant communities 

2. Maintain and/or increase populations of indigenous plant species 

3. Maintain and improve habitat of native fauna 

4. Prevention of weed invasion and reduction in the cover and diversity of weed species 

5. Reduce the impact of feral animals 

6. Limit the impact of human use, including firewood collection, on the swamp’s values 

7. Minimisation of off-site impacts, namely nutrient pollution, on the Reserve’s ecological 

values 

 

5.2 Strategy for Allocation of Management Resources 

Three guiding principles; protect, enhance and restore, underpin conservation management. It is 

recommended that these principles be applied concurrently with prioritising management of the 

Reserve.  

The re-vegetation of buffers and weed control are the primary management actions required. 

Weed control efforts will likely result in a gain to vegetation quality through regeneration where 

soil seed banks persist. Strategic revegetation works will provide multiple benefits when 

undertaken in conjunction with weed control; including suppression of weed infestations through 

competition, the creation of buffers and improvement of landscape connectivity.  

 

5.3 Weed Control Guidelines 

5.3.1 Weed management objectives and priorities 

Pest plants are one of the greatest threats to native vegetation in Bells Swamp. While some of the 

weed species recorded in the swamp are not highly invasive, many have the potential to spread 

through the site, threatening the integrity of indigenous flora and fauna communities and survival 

of particular species. The proposed objective for weed management is to eradicate high threat 

environmental weeds, maintain the current low cover of weed populations and prevent the 

establishment of new species of high threat weeds. 

 

5.3.2 Recommended weed management actions 

A number of general principles should be applied when conducting weed control works within 

the study area (see Box 1, below). 

 

Box 1 General weed control principles 
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5.4 Regeneration and Revegetation  

Within the objective of protecting biodiversity, regeneration is generally given a higher priority 

than revegetation. Regeneration promotes the restoration of vegetation communities through the 

natural cyclic processes related to species and population maintenance and renewal, hence likely 

to produce a greater gain in vegetation condition. It is also considered the preferable strategy for 

re-establishing indigenous vegetation as it is more cost effective. The facilitation of regeneration 

requires the application of appropriate management actions such as weed control that protects 

indigenous germinants and exclusion or control of herbivory by pest species or grazing animals 

such as sheep using appropriate fencing. 

Critical to the successful establishment of revegetation is site preparation.  Comprehensive weed 

control prior to planting is a long term investment where the result is a low cost and less intensive 

post planting maintenance program.  

 

5.4.1 Plant selection and zonation 

Plant selection should be from local provenance species suitable to the site specific conditions. 

Buffer planting configurations should aim to restore an open woodland structure, with a well 

spaced eucalypt canopy and moderately dense shrub layer. Species selected must be appropriate 

to zone where they are to be established, either from the Plains Woodland or Grassy Woodland 

EVC. 

 

 

  

– Prioritise weed control works in more intact patches of indigenous vegetation 

– Prioritise weed control of high threat weeds followed by medium and low threat 

weeds. 

– Treat readily accessible infestations first where possible. 

– Re-treat any regenerating or colonising individuals in subsequent seasons and years 

until the target species are eradicated. 

– Ensure weed control is undertaken by experienced practitioners with good plant 

identification skills  

– Ensure herbicides use is in accordance with recommendations in the Material Safety 

Data sheets and label instructions. 

– Undertake weed control works whilst the plant is actively growing but before seed-set 

to ensure effective control of the species. Aim to treat the weed at the ‘weakest point in 

its lifecycle’. 

– Prevent off-target damage through careful herbicide application and selection of the 

appropriate product for the situation such as Glyphosate-based herbicides in aquatic 

and flood zones. 

– Revegetate bare areas following weed control works 
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5.5 Community Use and Participation 

Friends and volunteers are very important assets to the conservation of remnant vegetation as 

they foster community support. Interested groups such as landcare groups, field naturalists, 

schools, local bird observers and conservation groups make valuable contributions to 

management projects. Provision of information and interpretation material will help establish 

ownership and hence stewardship. Stewardship by the community provides both potential to 

protect flora and fauna habitat values while reducing management problems such as firewood 

collection. This information would contribute to a broader community understanding of the 

Reserve’s natural values and management objectives. 

 

Landowners adjacent to Bells Swamp should be encouraged to preserve native vegetation and 

fauna via the implementation of a range of protection mechanism and incentives. Appropriate 

community involvement should be encouraged in accordance with Bush Tender, Good 

Neighbour, Landcare and Land for Wildlife programs on adjacent private land. 
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5.6 Monitoring and Evaluation Guidelines 

This current management plan is designed to be used within an adaptive management framework 

wherein outcomes from past management actions inform future management strategies. An 

adaptive management approach involves the monitoring and reporting of management works to 

evaluate works undertaken and to guide the development of future management actions. 

Monitoring and reporting is essential to ensure that management aims such as the prevention of 

weed invasion, the maintenance of rare species populations and the protection and enhancement 

of the diversity and structure of indigenous plant communities are being achieved. The proposed 

components of the vegetation monitoring methodology are presented in Box 3, below.  

 

Box 2 Recommended vegetation monitoring methodology 

 

– Vegetation condition assessment: Repeat sampling of 4 permanent vegetation 

monitoring quadrats every 5 years or after flood events. Data collected should include floristic 

species composition, cover and abundance; vegetation health and percentage weed cover.  

– Weed surveys:  Bi-annual assessment to determine weed cover, triggering a control 

program to ensure less than ten percent weed cover and less than one percent cover of high 

threat weeds.  

– Photo-point monitoring:  Repeat monitoring at established photo points 

– Wetland Condition Assessment:  Repeat index of Wetland Condition Assessment 

every five years  

– Monitoring impact of pest animal populations  
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6.0 RECOMMENDATIONS  

 

Overall recommended priority management actions for Bells Swamp can be summarised as 

follows: 

 

1. Continue to monitor vegetation composition and condition 

 

2. Eradicate or control high threat transforming weeds 

 

3. Control pest animals, particularly foxes, in co-operation with adjacent land holders 

 

4. Revegetate buffers around the fringe of the wetland to protect it from agricultural run-off 

 

5. Create corridors of native vegetation to link Bells Swamp with other significant remnants 

of native vegetation, including the riparian vegetation along the Loddon River to the west 

of the swamp. 

 

6. Promote community education to advocate stewardship of the biodiversity values of the 

area. In particular aim to reduce the incidence of illegal firewood collection 
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Appendix 1 Vascular Plant Species at Bells Swamp 

FERNS AND ALLIES 
 Marsileaceae 
           Marsilea drummondii   Common Nardoo 
            Pilularia novae-hollandiae    Austral Pilwort 

                      

MONOCOTYLEDONS 
 Alismataceae 
           Damasonium minus   Star Fruit  

 Asparagaceae 
         * Asparagus asparagoides   Bridal Creeper # 

 Cyperaceae 
           Carex bichenoviana   Plains Sedge 
           Carex inversa   Knob Sedge 

           Eleocharis acuta   Common Spike-sedge 

                    k  Isolepis australiensis                                                                          Inland Club-sedge 

 Hydrocharitaceae 
           Ottelia ovalifolia subsp. ovalifolia   Swamp Lily  

 Iridaceae 
         * Romulea rosea   Onion Grass 

 Juncaceae 
           Juncus amabilis   Hollow Rush 

           Juncus flavidus   Yellow Rush 

           Juncus radula   Hoary Rush # 
           Juncus semisolidus   Plains Rush 

           Juncus subsecundus   Finger Rush 

 Poaceae 
     V     Amphibromus fluitans   River Swamp Wallaby-grass 

           Amphibromus nervosus   Common Swamp Wallaby-grass 
           Rytidosperma caespitosum   Common Wallaby-grass 

           Rytidosperma duttoniana   Brown-backed Wallaby-grass 

           Rytidosperma erianthum   Hill Wallaby-grass 
           Rytidosperma setaceum   Bristly Wallaby-grass 

           Austrostipa bigeniculata   Kneed Spear-grass 

           Austrostipa densiflora   Dense Spear-grass 

           Austrostipa scabra subsp. falcata   Rough Spear-grass 

         * Avena fatua   Wild Oat 

         * Avena sativa   Oat 
         * Bromus catharticus   Prairie Grass 

         * Bromus diandrus   Great Brome 

         * Bromus hordeaceus subsp. hordeaceus   Soft Brome 
           Chloris truncata   Windmill Grass 

                         Anthosachne scaber var. scaber                                                                Common Wheat-grass 

         * Hordeum glaucum   Northern Barley-grass 
           Lachnagrostis filiformis var. 1 Common Blown-grass 

         * Lolium rigidum   Wimmera Rye-grass 

         * Lophopyrum ponticum   Tall Wheat-grass 
         * Phalaris aquatica   Toowoomba Canary-grass 

         * Triticum aestivum   Wheat 

           Whalleya proluta Rigid Panic 
 

 Potamogetonaceae 
           Lepilaena australis  Austral Watermat  

           Potamogeton cheesemanii  Red Pondweed  

 

DICOTYLEDONS 
 Amaranthaceae 
           Alternanthera denticulata s.l. Lesser Joyweed 

 Apiaceae 
           Hydrocotyle sibthorpioides   Shining Pennywort # 

 Asteraceae 
         * Arctotheca calendula   Cape Weed 

           Centipeda cunninghamii   Common Sneezeweed 
         * Cirsium vulgare   Spear Thistle 

         * Cynara cardunculus  Artichoke Thistle 

                        Euchiton involucratus  ss                                                                  Star Cudweed 
                        Euchiton sphaericus                                                                          Annual Cudweed 

         * Helminthotheca echioides   Ox-tongue 
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         * Lactuca serriola   Prickly Lettuce 

         * Onopordum acanthium subsp. acanthium   Scotch Thistle 

           Pseudognaphalium luteoalbum   Jersey Cudweed 

           Senecio quadridentatus   Cottony Fireweed 
           Senecio runcinifolius   Tall Fireweed 

         * Silybum marianum   Variegated Thistle 

         * Sonchus asper s.l.   Rough Sow-thistle 
         * Sonchus oleraceus   Common Sow-thistle 

           Vittadinia gracilis Woolly New Holland Daisy 
           Xerochrysum viscosum Shiny Everlasting 

 Brassicaceae 
         * Lepidium africanum   Common Peppercress 

     Callitrichaceae 
        r   Callitriche umbonata   Winged Water-starwort 

 Campanulaceae 
           Isotoma fluviatilis subsp. australis   Swamp Isotome # 

                  k     Isotoma tridens                                                                                  Hypsela     
           Lobelia concolor   Poison Pratia 

           Lobelia pratioides   Poison Lobelia 

 Chenopodiaceae 
           Einadia nutans subsp. nutans Nodding Saltbush 
           Chenopodium pumilio   Clammy Goosefoot 

 Crassulaceae 
           Crassula decumbens var. decumbens Spreading Crassula 

           Crassula sieberiana s.l. Sieber Crassula 

      Elatinaceae 
           Elatine gratioloides   Waterwort 

 Fabaceae 
           Daviesia leptophylla   Narrow-leaf Bitter-pea # 

           Eutaxia microphylla var. microphylla  Common Eutaxia 
         * Genista monspessulana   Montpellier Broom 

         * Trifolium angustifolium var. angustifolium   Narrow-leaf Clover 

         * Trifolium arvense var. arvense   Hare’s-foot Clover 
         * Trifolium campestre var. campestre   Hop Clover 

 Goodeniaceae 
           Goodenia gracilis  Slender Goodenia 

           Goodenia heteromera  Spreading Goodenia 

 Haloragaceae 
           Haloragis aspera  Rough Raspwort 
           Myriophyllum crispatum   Upright Water-milfoil  

           Myriophyllum papilosum   Robust Water-milfoil  

           Vv         Myriophyllum porcatum                                                                   Ridged Water-milfoil 
           Myriophyllum simulans   Amphibious Water-milfoil  

           Myriophyllum verrucosum   Red Water-milfoil  

 

 Lamiaceae 
         * Marrubium vulgare   Horehound 

           Mentha saturoides Creeping Mint 

         * Salvia verbenaca   Wild Sage 

 Lythraceae 
           Lythrum hyssopifolia Small Loosestrife 

 Mimosaceae 
           Acacia acinacea   Gold-dust Wattle 
           Acacia pycnantha   Golden Wattle 

           Acacia verniciflua   Varnish Wattle # 

 Myrtaceae 
           Eucalyptus camaldulensis   River Red-gum 

           Eucalyptus microcarpa   Grey Box 

 Onagraceae 
           Epilobium billardierianum subsp. cinereum   Grey Willow-herb 

           Epilobium hirtigerum Hairy Willow-herb 

 Oxalidaceae 
           Oxalis perennans   Grassland Woodsorrel 

 Phrymaceae 
       r   Mimulus prostratus   Small Monkey-flower 

      Plantaginaceae 
       r   Gratiola pumilio   Dwarf Brooklime 

 Polygonaceae 
          Duma florulenta   Tangled Lignum 

http://plantnet.rbgsyd.nsw.gov.au/cgi-bin/NSWfl.pl?page=nswfl&lvl=fm&name=Callitrichaceae
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                * Acetosella vulgaris   Sheep Sorrel 

           Persicaria prostrata   Creeping Knotweed 

         * Polygonum aviculare   Creeping Knotweed 

            Rumex brownii   Slender Dock 
         * Rumex conglomeratus   Clustered Dock 

      Rubiaceae  
           Asperula conferta Common Woodruff 

      Ranunculaceae 
           Ranunculus pumilio   Ferny Small-flower Buttercup  

 Rosaceae 
         * Rosa rubiginosa   Sweet Briar 

         * Sanguisorba minor   Salad Burnet # 

 Scrophulariaceae 
          Limosella curdieana Large Mudwort 

     Solanaceae 
         * Solanum nigrum sensu Willis (1972)   Black Nightshade 

 Thymelaeaceae 
          Pimelea curviflora s.l. Curved Rice-flower 

 

 
# Data From: Flora Information System, DSE - 2007 - © Viridans Biological Databases, not recorded during this study  

 

 

Key: 

EPBC  Status under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

FFG  Status under the Flora and Fauna Guarantee Act 1988 (FFG Act) 

VROT  Conservation Status in Victoria 

e Endangered in Victoria: rare or at risk  of disappearing from the wild state if present land use and other 

casual factors continue to operate 

k Poorly known and suspected, but not definitely known to belong to the one of the categories Presumed 

extinct, Endangered, Vulnerable or Rare in Victoria  

L  Listed as threatened 

r  Rare in Victoria but not considered otherwise threatened - there are relatively few known populations or the 

taxon is restricted to a relatively small area 

R Rare in Australia: rare overall but not currently considered Endangered or vulnerable. 

v Vulnerable in Victoria; rare, not presently Endangered but likely to become so soon due to continued 

depletion of; taxa where populations are so low that recovery from a local natural disturbance is doubtful 

V Vulnerable in Australia: not presently endangered but at risk of disappearing from the wild over a longer 

period (20 to 50 years) through continued depletion 

*  Exotic flora, naturalised in Victoria (alien plants that reproduce consistently and sustain populations over 

many lifecycles without direct intervention by humans (Walsh and Stajsic, 2007)) 

# Taxon which is both indigenous and naturalised. A taxon that has extended beyond its geographical of 

distribution beyond its known or suspected original distributional range in Victoria. 

 

 

 

  

http://florabase.dpaw.wa.gov.au/browse/profile/22907
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Appendix 2: Quadrat Data 
 

Origin Scientific Name Common Name Cover 

   

Q1 Q2 Q3 Q4 

   

Feb-12 Nov-13 Dec-13 Nov-12 

   

54H 
763260/
591161

9 

54H 
763044/5

911733 

54H 
762996/5

911839 

54H 
763332/5

912019 

  Alternanthera denticulata s.l. Lesser Joyweed 1 1 1 1 

 
Amphibromus fluitans 

River Swamp 
Wallaby-grass 

 
1 3 + 

 
Amphibromus nervosus 

Veined Swamp 
Wallaby-grass 

 
1 2 1 

* Arctotheca calendula Cape weed + 
     Asperula conferta Common Woodruff + 
   

 

Austrostipa scabra subsp. 
falcata Rough Spear-grass 

   

+ 

 
Callitriche umbonata 

Winged Water-
starwort 

 
1 

    Carex bichenoviana Plains Sedge 1 
     Carex inversa Knob Sedge + 
  

1 

  Centipeda cunninghamii 
Common 
Sneezeweed 1 1 2 1 

 
Chara sp. Stonewort 

 
1 

  * Cirsium vulgare Spear Thistle 1 + 1 1 

* Conyza bonariensis Flaxleaf Fleabane 
   

1 

 

Crassula decumbens var. 
decumbens Spreading Crassula 

 
+ 

 
+ 

* Cynara cardunculus Artichoke Thistle 
   

+ 

* Cyperus eragrostis Drain Flat-sedge 1 
   

 

Damasonium minus Star Fruit 
 

1 
    Duma florulenta Tangled Lignum 3 

 
1 1 

# Dysphania pumilio Clammy Goosefoot 1 
 

2 
   Elatine gratioloides Waterwort 1 1 + 2 

  Eleocharis acuta 
Common Spike-
sedge 1 1 1 1 

  
Epilobium billardierianum 
subsp. cinereum Grey Willow-herb 1 + 

 
1 

 
Epilobium hirtigerum Hairy Willow-herb 

  

1 1 

  
Eucalyptus camaldulensis var. 
camaldulensis River Red-gum 3 1 3 2 

  Eucalyptus microcarpa Grey Box 1 
   

 

Euchiton involucratus s.s. Star Cudweed 
   

+ 

 
Euchiton sphaericus Annual Cudweed 

   

+ 
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Origin Scientific Name Common Name Cover 

  Goodenia gracilis Slender Goodenia + 
   

  Goodenia heteromera 
Spreading 
Goodenia + 

  

1 

 
Gratiola pumilio Dwarf Brooklime 

 
1 

 
1 

* Hypochoeris radiacata Rough Cat's-ear 
  

+ + 

 
Isolepis australiensis Inland Club-sedge 

   

+ 

 
Isotoma tridens Hypsela 

  

+ 
   Juncus bufonius Toad Rush + + 

 
1 

 
Juncus flavidus Golden Rush 

   

1 

 
Juncus holoschoenus Jointed Rush 

   

1 

 
Juncus semisolidus Plains Rush 

  

1 + 

 
Juncus subsecundus Finger Rush 

   

1 

 
Haloragis aspera Rough Raspwort 

   

1 

  Lachnagrostis filiformis s.s. 
Common Blown-
grass 1 + 1 1 

 
Lepilaena australis Austral Water-mat 

 
1 

  

 

Limosella curdieana Large Mudwort 
   

+ 

  Lobelia concolor Poison Pratia + 
     Lythrum hyssopifolia Small Loosestrife 1 1 1 1 

* Medicago polymorpha Burr Medic 
  

+ 
   Mentha satureioides Creeping mint + 

   

  Mimulus prostratus 
Small Monkey-
flower + 

 
+ 2 

  Myriophyllum crispatum 
Upright Water-
milfoil + 1 2 1 

 
Myriophyllum pappilosum 

Robust Water-
milfoil 

  

2 
 

 

Myriophyllum porcatum 
Ridged Water-
milfoil 

 
1 

  

 

Myriophyllum simulans 
Amphibious Water-
milfoil 

 
2 

  

 

Myriophyllum verrucosum Red Water-milfoil 
 

1 
 

+ 

 
Nitella sp. Stonewort 

 
2 

  

 

Ottelia ovalifolia subsp. 
ovalifolia Swamp Lily 

 
1 

  

  Oxalis perennans 
Grassland Wood-
sorrel 1 

   

 

Persicaria prostrata Creeping Knotweed 
  

1 1 

 
Pilularia novae-hollandiae Austral Pillwort 

 
1 

  * Polygonum aviculare Wireweed 
   

1 

 
Potamogeton cheesemanii Red Pondweed 

 
4 

  

 

Pseudognaphalium 
luteoalbum Jersey Cudweed 

 
1 1 2 

  Ranunculus pumilio var. Ferny Small-flower + 
   



 

 

    

 

 

DRAFT Native Vegetation Management Plan: Bells Swamp NCR, December 2015       Page 54 

Origin Scientific Name Common Name Cover 

pumilio Buttercup 

* Romulea rosea Onion Weed 
   

1 

  Rumex brownii Slender Dock 1 
     Rumex tenax Narrow-leaf Dock 

   

1 

 
Rytidosperma duttonianum 

Brown-back 
Wallaby-grass 

   

1 

 
Senecio quadridentatus Cottony Fireweed 

  

+ 1 

 
Senecio runcinifolius Tall Fireweed 

  

+ 1 

* Solanum nigrum Black Nightshade 
  

+ 
 * Sonchus asper Rough Sow-thistle 

   

1 

* Sonchus oleraceus 
Common Sow-
thistle + + + 

 

* Trifolium subterraneum 
Subterranean 
Clover + + 

  * Vicia sativa subsp. nigra Narrow-leaf Vetch + 
   * Vulpia bromoides Squirrel-tail Fescue 

 
1 

 
1 

       

 

Bare ground 
 

2 1 3 2 

 
Leaf Litter 

 
3 1 2 2 

 
Coarse Woody Debris 

 
1 1 1 1 

 
Water 

 
0 5 0 3 
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Appendix 3 Fauna List for Bells Swamp Nature Conservation Reserve 

 

The following fauna list was sourced from the Victorian Fauna Database, Viridans - 2011 and 

updated with field observations from January, July and October 2011.  The combined fauna list 

was then updated with the recent name changes using Christidis, L. and W.E. Boles. (2008) 

Systematics and Taxonomy of Australian Birds. CSIRO Publishing, Melbourne.  The 

conservation status of each species was then assessed using EPBC Act (1999), IUCN, FFG list 

(2010) and DSE (2007). 

 

Status 

The conservation status of the species, was determined using the following sources (criteria for 

each is in appendix): 

 the EPBC Act (1999), 

 the IUCN Red List of Threatened Species, 

 Flora and Fauna Guarantee Act 1988, Threatened List, May 2010, and  

 Vic is from Victorian Department of Sustainability and Environment (2007) Advisory List 

of Threatened Vertebrate Fauna in Victoria - 2007. Department of Sustainability and 

Environment, East Melbourne, Victoria. 

 

Status   Mammals   

EPBC FFG IUCN VIC 

 

 Common Name Scientific Name 

    Leporidae *European Rabbit Oryctolagus cuniculus   

    Muridae Water Rat Hydromys chrysogaster   

    Phalangeridae Common Brushtail Possum Trichosurus vulpecula   

Status   Birds   

    Accipitridae Black-shouldered Kite Elanus axillaris   

     Little Eagle Hieraaetus morphnoides   

     Whistling Kite Haliastur sphenurus   

    Acrocephalidae   

     Australian Reed-Warbler Acrocephalus australis 

    Halcyonidae Laughing Kookaburra Dacelo novaeguineae   

     Sacred Kingfisher Todiramphus sanctus   

   v Anatidae Australasian Shoveler Anas rhynchotis   

     Australian Shelduck Tadorna tadornoides   

     Australian Wood Duck Chenonetta jubata   

     Black Swan Cygnus atratus   

     Chestnut Teal Anas castanea 
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     Grey Teal Anas gracilis   

   v  Hardhead Aythya australis   

   v  Musk Duck Biziura lobata 

     Pacific Black Duck Anas superciliosa   

    Anhingidae Australasian Darter Anhinga novaehollandiae   

 L  V Ardeidae Eastern Great Egret Ardea modesta   

 L  CE  Intermediate Egret Ardea intermedia   

 L  E  Little Egret Egretta garzetta 

   nt  Nankeen Night Heron Nycticorax caledonicus   

     White-faced Heron Egretta novaehollandiae   

     White-necked Heron Ardea pacifica   

    Artamidae Australian Magpie Cracticus tibicen 

     Dusky Woodswallow Artamus cyanopterus   

     White-breasted Woodswallow Artamus leucorynchus 

    Cacatuidae Cockatiel Nymphicus hollandicus   

     Galah Eolophus roseicapilla   

     Little Corella Cacatua sanguinea   

     Long-billed Corella Cacatua tenuirostris   

     Sulphur-crested Cockatoo Cacatua galerita   

    Campephagidae Black-faced Cuckoo-shrike Coracina novaehollandiae   

    Charadriidae Black-fronted Dotterel Elseyornis melanops   

     Masked Lapwing Vanellus miles   

   nt Climacteridae Brown Treecreeper Climacteris picumnus 

    Columbidae Crested Pigeon Ocyphaps lophotes   

    Corcoracidae White-winged Chough Corcorax melanorhamphos 

    Corvidae Australian Raven Corvus coronoides   

     Little Raven Corvus mellori   

    Nectariniidae 

 

Mistletoebird Dicaeum hirundinaceum 

    Monarchidae Magpie-lark Grallina cyanoleuca 

     Restless Flycatcher Myiagra inquieta 

    Rhipiduridae 

 

Willie Wagtail Rhipidura leucophrys 

    Falconidae Brown Falcon Falco berigora 

     Peregrine Falcon Falco peregrinus   

    Hirundinidae Fairy Martin Petrochelidon ariel 

     Tree Martin Hirundo nigricans   

     Welcome Swallow Hirundo neoxena   

    Laridae 

 

Silver Gull Chroicocephalus 

novaehollandiae   

    Maluridae Superb Fairy-wren Malurus cyaneus 

    Pardalotidae Spotted Pardalote Pardalotus punctatus 

     Striated Pardalote Pardalotus striatus 

    Meliphagidae Red Wattlebird Anthochaera carunculata 

     White-plumed Honeyeater Lichenostomus penicillatus   

    Oriolidae Olive-backed Oriole Oriolus sagittatus 

    Pachycephalidae Crested Shrike-tit Falcunculus frontatus 
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     Grey Shrike-thrush Colluricincla harmonica 

    Acanthizidae 

 

Striated Thornbill Acanthiza lineata 

    Phalacrocoracidae Great Cormorant Phalacrocorax carbo   

     Little Black Cormorant Phalacrocorax sulcirostris   

     Little Pied Cormorant Microcarbo melanoleucos   

   nt  Pied Cormorant Phalacrocorax varius   

    Podicipedidae Australasian Grebe Tachybaptus 

novaehollandiae   
           Australasian Grebe Tachybaptus 

     Hoary-headed Grebe Poliocephalus 

poliocephalus 

    Psittacidae Eastern Rosella Platycercus eximius   

     Musk Lorikeet Glossopsitta concinna   

     Red-rumped Parrot Psephotus haematonotus   

    Rallidae Australian Spotted Crake Porzana fluminea 

     Black-tailed Native-hen Tribonyx ventralis 

     Dusky Moorhen Gallinula tenebrosa 

     Eurasian Coot Fulica atra   

     Purple Swamphen Porphyrio porphyrio   

    Recurvirostridae Black-winged Stilt Himantopus himantopus   

    Acrocephalidae Australian Reed-Warbler Acrocephalus australis 

    Megaluridae Little Grassbird Megalurus gramineus   

     Rufous Songlark Cincloramphus mathewsi 

    Threskiornithidae Australian White Ibis Threskiornis molucca   

   v  Royal Spoonbill Platalea regia   

     Straw-necked Ibis Threskiornis spinicollis   

     Yellow-billed Spoonbill Platalea flavipes   

Status   Frogs   

    Hylidae Peron's Tree Frog Litoria peronii   

    Myobatrachidae Common Froglet Crinia signifera   

     Plains Froglet Crinia parinsignifera   

     Southern Bullfrog (northern 

form 

Limnodynastes dumerilii 

dumerilii   

     Spotted Marsh Frog Limnodynastes 

tasmaniensis   
 

       

Status   Fishes   

    Galaxiidae Mountain Galaxias Galaxias olidus   

    Kuhliidae Southern Pigmy Perch Nannoperca australis   
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EPBC 1999 Criteria (Australian Government, 2009) 

Extinct (EX) A taxon is extinct when there is no reasonable doubt that the last individual of the 

taxon has died. 

Critically Endangered (CR) A taxon is critically endangered when it is facing an extremely high 

risk of extinction in the wild in the immediate future. 

Endangered (EN) A taxon is endangered when it is not critically endangered but is facing a very 

high risk of extinction in the wild in the near future. 

Vulnerable (VU) A taxon is vulnerable when it is not critically endangered or endangered but is 

facing a high risk of extinction in the wild in the medium-term future. 

Conservation Dependent (CD) A taxon is conservation dependent when it is the focus of a 

specific conservation program, the cessation of which would result in the taxon becoming 

vulnerable, endangered or critically endangered within a period of five years. 

IUCN Red Species List  (IUCN, 2011.1) 

 Extinct (EX) 

 Extinct in the wild (EW) 

 Critically Endangered (CR) 

 Endangered (EN) 

 Vulnerable (VU) 

 Near Threatened (NT) 

 Least Concern (LC) 

 Data Deficient (DD) 

 Not Evaluated (NE) 

Status under the Flora and Fauna Guarantee Act 1988 (FFG) 

The aforementioned fauna have been listed as threatened in accordance with Section 10 of the 

Flora and Fauna Guarantee Act 1988 and in recent amendments contained in the Victorian 

Government Gazette G 21, p. 1072, published on 27 May 2010.  

 Listed (L) Listed as threatened 

 Nominated (N) Nominated for listing as threatened but has not yet completed the listing process. In some 

cases, the taxon may have received a preliminary or final recommendation indicating that it is eligible or 

ineligible for listing. In other cases, the nomination might not yet have been considered. 

 Invalid or ineligible (I) Nominated but rejected for listing as threatened on the basis that the taxon was 

considered to be invalid (either undescribed or not widely accepted) or ineligible (taxon does not satisfy any 

of the primary listing criteria). 

 Delisted (D) Previously listed as threatened but subsequently removed from the Threatened List 

following nomination for delisting. 

 

Conservation Status in Victoria  (DSE, 2007) 

 Extinct (EX) 

 Regionally Extinct (RX) 

 Extinct in the Wild (WX) 

 Critically Endangered (CR) 

 Endangered (EN) 

 Vulnerable (VU) 



 

 

    

 

 

DRAFT Native Vegetation Management Plan: Bells Swamp NCR, December 2015       Page 59 

 Near Threatened (NT) 

 Data Deficient (DD) 

 Delisted (D) 
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Appendix 4 Revegetation List for creating buffers around Bells Swamp  
 
 

SPECIES COMMON NAME 

Acacia acinacea Gold-dust Wattle 

Acacia paradoxa Hedge Wattle 

Acacia pycnantha Golden Wattle 

Acacia verniciflua Varnish Wattle 

Allocasuarina luehmannii Buloke 

Austrostipa bigeniculata Kneed Spear-grass 

Austrostipa scabra var falcata Rough Spear-grass 

Bursaria spinosa Sweet Bursaria 

Chloris truncata Windmill Grass 

Duma florulenta   Tangled Lignum 

Einadia nutans subsp. nutans Nodding Saltbush 

Eucalyptus camaldulensis River Red Gum 

Eucalyptus microcarpa Grey Box 

Eutaxia microphylla var. microphylla Common Eutaxia 

Haloragis aspera Rough Raspwort 

Rytidosperma caespitosa Common Wallaby-grass 

Rytidosperma duttoniana Brown-backed Wallaby Grass 

Walwhalleya proluta Rigid Panic 
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