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1. INTRODUCTION
The North Central Catchment Management Authority engaged Australian Ecosystems in partnership
with the Murray Darling Freshwater Research Centre (MDFRC) to investigate the potential ecological
implications of using a small anabranch off Gunbower Creek as a flood outlet, in the northwest end of
Gunbower Forest. The project is part of a larger Living Murray funded program to supply
environmental water to the floodplain system and is highly likely to have a positive effect on the
associated ecosystems.

The current investigation focuses on ecological values around Chinamans Bend on Gunbower Creek
(see Figure 1), as modelling and anecdotal evidence suggest this is where flood water naturally flow
out of the forest. The investigation was initially general in nature and only considered the short-term
impacts of the proposed project as the location and design of the outlet are still in the planning
stages. Although subsequent to the field survey, it has been suggested the extent of works required
for the flood outlet is little more than erosion control (i.e. rock walling) and eucalypt sapling removal
along the anabranch off Gunbower Creek at Chinamans Bend (Pam Beattie pers comm). In
summary, the investigation includes a review of existing information and relevant biodiversity
conservation legislation, a field assessment and a report on the findings.

The current report succeeds the Gunbower Forest outlet ecological investigation discussion paper
which reported on a review of existing flora and fauna literature, databases and mapping, and
relevant federal, state and local biodiversity conservation regulations and legislations. Included in the
current report are the results of the field assessment and recommendations to avoid and minimise
impacts to species and areas of conservation significance. Water quality observations and the results
of the aquatic fauna survey as conducted by the Murray Darling Freshwater Research Centre
(MDFRC) are summarised in the main document, and included in their entirety as an Appendix.

1.1.

Study area Description

The Gunbower Forest outlet investigation study area is located in the north-west end of the 20,000ha
floodplain forest, between the Victorian towns of Cohuna and Koondrook on the River Murray.
Specifically the study focused on public land within one kilometre of and down stream from
Chinamans Bend on Gunbower Creek (refer to Figure 1). Post the field survey attention has been
drawn to the small anabranch running south-east off Gunbower Creek, at Chinamans Bend, which
has been identified as the main outflow waterway associated with flooding in the north-west end of
the forest (Pam Beattie pers comm).
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Chinamans Bend occurs within the Murray Fans Bioregion, and the North Central Catchment
Management Authority region. It lies within the Gannawarra Local Government Area. Importantly,
Chinamans Bend occurs within Gunbower Forest, a RAMSAR wetland of international significance.
Land within this area is largely forested, with some historical clearing and a range of forestry and
recreation vehicle tracks. It includes Gunbower Creek, a small portion of the River Murray (unlikely to
be impacted), an anabranch and two small dry wetland systems. The waterway systems cut deeply
through the alluvial sediments common to floodplains on the River Murray, and hence have steep
sometimes eroding banks.
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2.

METHODOLOGY

The following section describes the information sources and the methodology applied to assess flora
and fauna habitat within the study area.
2.1.

Existing Information

Existing information regarding flora, fauna, native vegetation, and relevant biodiversity conservation
legislation and regulations that was reviewed as part of the discussion paper is listed below.

Flora and Vegetation Information sources
• Victorian Flora Information System (Viridans, 2007a) search, for plants (including threatened
species) previously recorded within a radius of 20 km from the study area
• Extant and pre-1750 (pre-European settlement) Ecological Vegetation Classes (EVCs) mapping
(DSE 2009) for indicative distribution of vegetation types
• Murray Fan bioregion EVC benchmarks for standardised vegetation type descriptions (DSE
2009b)
• Environment Protection and Biodiversity Conservation Act (1999) Protected Matters Search Tool
(DEH, 2009) for a list of nationally threatened flora with suitable habitat in the immediate area
• Advisory List of Rare or Threatened Plants in Victoria – 2005 (DSE, 2005) for species state
status
• Australian Ecosystems' Gunbower Forest wetland and floodplain vegetation data for floristic
background

Fauna and Habitat Information sources
• Victorian Fauna Database (Viridans, 2007b) search, for animals (including threatened species)
previously recorded within a radius of 20 km from the study area
• Environment Protection and Biodiversity Conservation Act (1999) Protected Matters Search Tool
(DEH, 2009) that provided a list of nationally threatened fauna with suitable habitat in the
immediate area
• Advisory List of Threatened Vertebrate Fauna in Victoria (DSE, 2003) for species state status
• Australian Ecosystems' Gunbower Forest incidental fauna data for zoological background
• Monitoring Frog Responses to Flooding in Gunbower Forest – September monitoring report
(Ward, 2008) for frog species likely to occur in the study area
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• Murray Darling Freshwater Research Centre's Gunbower Forest fish data for zoological
background

General Gunbower Forest and Wetland Information sources
• Barham East (T7726-4-2) Biomap (DSE, 2005a) to list and locate rare and threatened species
recorded in the forest
• Gunbower Forest Ramsar Study area (DSE, 2003a) as general background
• Wetland Management Report (Sainty and Associates, 2006) for general wetland background
• Flora and Fauna of Gunbower Island Northern, Victoria (Land and Forest Division, 1989) for a
historic perspective on flora and fauna
• Flora and Fauna Assessment – Little Gunbower Creek and Wattles Regulator (SKM, 2005) to
highlight ecological issues previously identified in nearby areas of the forest

Regulatory Information sources
• Environment Protection and Biodiversity Conservation Act web study area
(www.environment.gov.au/epbc)
• Victorian Legislation and Parliamentary Documents (www.legislation.vic.gov.au)
• Rural Law online – a guide to law for rural Victorians (www.rurallaw.org.au)
• The Department of Sustainability and Environment (DSE) Planning system online
(www.dse.vic.gov.au)
• DSE > Conservation and the Environment > Legislation (www.dse.vic.gov.au)
• The Department of Primary Industry (DPI) – declared noxious weeds (www.new.dpi.vic.gov.au)
• Victoria's Native Vegetation management - a Framework For Action, State of Victoria,
Department of Natural Resources and Environment, Victoria (DSE, 2002)
• Environment and Planning law in Victoria (EDO, 2004)

2.2.

Field Methodology

Following a review of the flora and fauna information (listed above), the study area was surveyed on
foot between May 5th and 10th 2009 by a team from Australian Ecosystems (Kate Bennetts and
Damien Cook) and a team from the Murray Darling Freshwater Research Centre (Clayton Sharpe
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and technician). Plant and animal species (aquatic and terrestrial), habitat and extant vegetation
(EVCs) were recorded, and the condition of the native vegetation and habitat assessed. Flora species
observed are presented in Appendix 1, and fauna species recorded in study area and surrounding
local area are presented in Appendix 2.
Plant taxonomy in this report follows the state governments Flora Information System standards
(unpublished DSE database), with consideration to the Census of Victoria Vascular Plants (Walsh
and Stajsic, 2007). Fauna taxonomy used throughout this report follows the DSE's Atlas of Victorian
Wildlife standards (Viridans, 2007b).
The following sections expand on the approach employed for each of the threatened species survey,
vegetation categorisation and assessments, habitat assessments and aquatic fauna survey.

2.2.1.

Threatened Species

The presence or potential presence of threatened flora and fauna in the study area was determined
through a field survey, review of threatened species lists (state flora and fauna databases and EPBC
Act protected matters list) and mapping (Biomap, DSE, 2005a). The likelihood of these species
persisting on, or frequenting the study area, was established based on the vegetation/habitat present
in the study area, its condition and the habitat preference of the species.
Targeted threatened species searches were not undertaken in the study area.

2.2.2.

Vegetation Categorisation

Vegetation was categorised based on the following DSE guidelines (DES, 2006):
Scattered trees - canopy trees within an area where more than 75% of the total understorey
plant cover is weeds or non-native plants and the overall canopy cover (i.e. three or more) of
trees is less than 20%
Remnant patch - an area of vegetation, with or without trees, where less than 75% of the total
understorey plant cover is weeds or non-indigenous plants (bare ground is not included). That
is at least 25% of the understorey cover is native; or
A group (i.e. three or more) of trees where the tree canopy cover is at least 20%.
Degraded treeless vegetation - vegetation that is not scattered trees or a remnant patch or a
wetland; or
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A remnant patch that is dominated by species that are unlikely to have originally dominated
the study area.
(page10, Native Vegetation – guide for assessment of referred planning permit applications,
DSE 2007f).

2.2.3.

Vegetation Condition Assessment

Representative areas of native vegetation were assessed in the field as 'remnant patches' using the
DSE's vegetation and habitat quality assessment methodology - Habitat Hectare (DSE, 2004). This
method quantitatively measures the quality of vegetation based on the study area conditions (large
trees, tree canopy, weed cover, understorey plant number and cover, plant recruitment, litter and
logs) and landscape context (patch size, distance to significant patches of remnant vegetation and
neighbouring remnant vegetation). Condition scores are calculated in reference to the applicable EVC
benchmark. The combined study area condition and landscape context scores are based on a 0 to
100 (or 0.0 to 1.0) scale. Habitat Hectare Assessments for the study area are presented in Appendix
3, and the relevant EVC Benchmarks against which vegetation quality was measured, are presented
in Appendix 4.
Indigenous trees with a diameter at breast height (DBH) of 80cm or more were counted within a
discrete area to provide an average density of large old trees.

2.2.4.

Terrestrial Fauna Survey

Techniques used for the detection of terrestrial fauna included:
-

Active searching of appropriate habitats (logs, tree hollows, tussocks, deep litter etc) and food
plants (i.e. fruit and/or nectar bearing) for mammals, birds, reptiles, frogs and butterflies

-

Dawn and dusk bird surveys

-

Evening and pre-dawn spot lighting of habitats in the study area where nocturnal mammal,
birds, frogs and reptiles were likely to occur

-

Targeted survey for rare and threatened species based on their habitat preference i.e. around
large old trees for squirrel gliders and carpet pythons, Hairy Carpet Weed (Glinus lotoides) for
Spotted Grass-blue butterflies and mistletoes for other butterflies
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2.2.5.

Terrestrial Fauna Habitat Assessment

The quality of fauna habitat was assessed in comparison to intact forms of the study area's habitat
type(s) and in consideration of features such as:
-

Condition and extent of remnant vegetation

-

Mature trees with hollows

-

Vegetation structure (plant lifeforms) - as typical of the vegetation type

-

Ground logs

-

Connectivity to surrounding native vegetation/habitat

-

Modification from the pre-European condition

-

Evidence of predator species

Incidental recordings of fauna species in the study area also informed the assessment of the habitat
quality.
Fauna habitat quality categories referenced in the current document are defined as follows:
High quality habitat consists of intact remnant vegetation with a appropriate diversity and density of
mature trees, vegetation structure, and logs - as consistent with the vegetation type; connected or
nearby to other remnant vegetation; unmodified or regenerated sufficiently from any such event; and
has little evidence of predator species.
Moderate quality habitat has the majority of the attributes of high quality habitat but often in a
somewhat degraded state due to modification.
Low quality habitat has often been significantly modified from its intact condition and therefore at best
has some of the attributes of high quality habitat but in a degraded state.

2.2.6.

Aquatic Fauna Survey

The study area for the aquatic fauna survey was limited to the Gunbower Creek approximately one
kilometre downstream from the Koondrook Weir, incorporating Chinamans Bend, to the confluence of
the Gunbower Creek and the Murray River at Koondrook, a distance of approximately five river
kilometres. Sixteen sites were sampled for fish between the 8th and 10th of May 2009, with sites
spaced approximately 300 m apart. At each site, a back-pack electrofisher (LR 24 Smith Root®) was
utilised for 550 seconds power on time, enabling the operator and the netter to fish approximately 50
linear metres of the stream bed. At most sites the entire width of the stream, including all available
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habitat was sampled, which together with low turbidity levels, enabled a thorough examination of all
fish species present at most survey sites.

For those sites at which electrofishing was limited by depth and stream width, two large and two small
fyke nets were deployed to enhance the encounter rate with fish. Large fyke nets (LFN) had a central
wing (8 m x 0.65 m) attached to the first supporting hoop (∅ = 0.55 m) with a mesh entry (0.32 m,
stretched), and stretched mesh size of 28 mm. Small fyke nets (SFN) had dual wings (each 2.5 m x
1.2 m), with a first supporting hoop (∅ = 0.4 m) fitted with a square entry (0.15 m x 0.15 m) covered
by a plastic grid with rigid square openings (0.05 m x 0.05 m). SFNs had a stretched mesh size of 2
mm.
Fyke nets were set in the afternoon and collected the following morning (approximately 19hrs soak
time) prior to the commencement of electrofishing at each netted site. Fish identifications followed
Lintermans (2007). All carp gudgeons were identified to genus level only (i.e. Hypseleotris spp.)
owing to the current taxonomic uncertainty at the species level (Bertozzi et al. 2000).
Further methodological details are presented in the Gunbower Forest Outflow: Aquatic Fauna

Investigation, Clayton Sharpe, Murray Darling Freshwater Research Centre (refer to Appendix 5).

2.3.

Limitations

Ecological surveys are often unable to detect all species present on a study area, due to the cryptic
nature and seasonal growth cycles of certain species. The aim of the current project was to assess
vegetation condition (based on the Habitat Hectare approach), fauna presence and habitat values,
and the potential for threatened species - to inform the Gunbower Forest outlet design and location.
The field work for the current project was carried out in late autumn (May 2009), following a number
of years of exceptionally low rainfall and limited flooding. Such conditions potentially influenced the
understorey scores and detection of threatened species. Further surveying across different seasons
or over a longer time period – particularly in spring and post flood - would most likely allow the
detection of additional species. Similarly, such conditions have potentially influenced the abundance
of aquatic fauna, where prolonged periods of low or no flow have produced barriers to their passage.
The low water level at the time of sampling would have also influenced survey results.
Without a specific outlet design and location to survey it was not possible to assess the exact impact
of the Gunbower Forest outlet, and hence the terrestrial survey aimed to provide a general overview
of the study area. It is therefore possible threatened species and habitat features unique to the future
Gunbower Forest Outlet Flora and Fauna Investigation, July 2009
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outlet construction footprint were not observed. Similarly, the area for the aquatic fauna survey was
limited to that most likely to be affected by the proposed outlet, and hence the survey was limited to
the Gunbower Creek approximately one kilometre downstream from the Koondrook Weir,
incorporating Chinamans Bend, to the confluence of the Gunbower Creek and the Murray River at
Koondrook, a distance of approximately five river kilometres.
It should also be noted that comparison of the aquatic fauna survey results is limited to that with
recent surveys in other floodplains, as an appropriate dataset for this site (Chinamans Bend,
Gunbower Creek) does not exist.
Notwithstanding the above constraints, flora and fauna species and habitat were recorded and the
required data was collected as accurately as possible to meet the project scope and produce
meaningful results. Wherever appropriate, a precautionary approach has been applied in the
discussion of implications. That is, where insufficient evidence is available for the occurrence or
likelihood of occurrence of a species, it is assumed that the species could be in an area of suitable
habitat, and the implications under legislation and policy are considered accordingly.
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3.

RESULTS

This section describes the flora, fauna and vegetation recorded during the field investigation and in
reference to the review of existing information. Flora and fauna are considered separately and
species lists are provided in Appendices 1 and 2 respectively.
3.1.

Flora and Vegetation

Section 3.1 describes the vegetation, beginning with the flora species including rare and threatened
plants that potentially occur on the site, followed by the Ecological Vegetation Classes.

3.1.1.

Flora Species

Based on a review of the Victorian Flora Database (Viridans, 2007a), a survey of species present,
and an assessment of the habitat on site, the site supports a diverse range of flora species. In
previous field surveys conducted between 2006 and 2009, Australian Ecosystems has recorded
some 350 flora species in the wider area of Gunbower Forest (refer to Appendix 1). 42 flora species
were recorded during the current study at the proposed outlet site at Chinamans Bend (refer to
Appendix 3).
The Victorian State Flora Database, Protected Matters Search Tool and previous surveys undertaken
by Australian Ecosystems identified 42 rare and threatened flora species as having previously been
recorded, or for which suitable habitat is predicted to occur, within a 20km radius of Chinamans Bend
Gunbower Creek (Viridans, 2007a) (DEH, 2009) (refer to Table 1). The field survey conducted as part
of the current study revealed that of these 42 species, suitable habitat still exists on site for 32
species. Three of these species only - Branching Groundsel (Senecio cunninghamii var.

cunninghamii), Floodplain Fireweed (Senecio campylocarpus) and Fuzzy New Holland Daisy
(Vittadinia cuneata var. hirsuta) - were recorded in the study area, and although not listed as having
occurred in the forest, the vulnerable Pale Flax-lily (Dianella sp. aff. longifolia (Riverina) (identification
to be confirmed)) was also observed along the Gunbower Creek. The locations of these threatened
species are as mapped in Figure 21.
Branching Groundsel and Floodplain Fireweed are small to medium sized herbs in the daisy family
(refer to Photographs 1 and 2). Branching Groundsel was recorded along Gunbower Creek, and a
small number of Floodplain Fireweed plants (<5 plants) were recorded along a tributary off the
Gunbower Creek at Chinamans Bend. The Riverina form of the Pale Flax-lily is robust tufting lily with

1

Note the Fuzzy New Holland Daisy (Vittadinia cuneata var. hirsuta) was scattered through out the study area

especially in the less inundated Riverine Grassy Woodland (EVC 295) vegetation
Gunbower Forest Outlet Flora and Fauna Investigation, July 2009
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blue flowers and fruit (refer to Photograph 3). The small population (approximately 10 plants) of the
Pale Flax-lily was found either side of the unnamed track that runs east of Gunbower Creek on
Chinamans Bend and another individual was observed on the west side of the creek near an old
metal and glass dump inside Chinamans Bend. The hirsute (fine haired) variety of the Fuzzy New
Holland Daisy is a small shrub with purple daisy flowers that occurs in the more open vegetation in
Gunbower Forest, namely the Riverine Grassy Woodland (see descriptions below). All four species
are listed on the DSE rare and threatened advisory list but are not protected legislatively.

Further to this, any of the other 29 rare or threatened flora species for which suitable habitat occurs in
the study area may occur. It is possible they were not detected due to survey season and the
preliminary and hence general over-view nature of the current investigation.

Photograph 1: Branching Groundsel
(Senecio cunninghamii var. cunninghamii)
near Chinamans Bend on Gunbower Creek,
May 2009
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Photograph 2: Floodplain
Fireweed (Senecio

campylocarpus) near Chinamans
Bend on Gunbower Creek, May
2009

Photograph 3: Pale Flax-lily (Dianella sp. aff.

longifolia (Riverina)) on Gunbower Creek,
May 2009 (identification to be confirmed)
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Table 1: Rare and threatened flora species previously recorded or for which suitable habitat potentially occurs within 20km of the Gunbower Forest
study area
Suitable
VROTS

EPBC

FFG

Status

f
k
V
v

Scientific Name

Common Name

Allocasuarina luehmannii

Buloke

Woodlands on non-calcareous soils.

No

Alternanthera nodiflora

Common Joyweed

Murray River floodplain

Yes

Amphibromus fluitans

River Swamp Wallaby-grass

Wetlands, permanent swamps

Yes

Buloke Mistletoe

Western Victoria, preferred host Allocasuarina luehmannii

No

Amyema linophylla subsp.
orientale
Asperula gemella

Twin-leaf Bedstraw

k

Atriplex lindleyi subsp. lindleyi

Flat-top Saltbush

Atriplex pseudocampanulata

Mealy Saltbush

k

Habitat in
study area

r

r#

Preferred Habitat

Atriplex vesicaria subsp.
macrocystidia

Bladder Saltbush

Moist riparian sites along the Murray, generally down
stream of Kerang
Heavier soils on the Murray River floodplain in the northwest
Heavier soils fringes lakes and rivers on the Murray River
floodplain down stream of Cohuna
Flat saline or gypseous plains in the far north-west of the
state

Yes
Yes
Yes
No

V

Austrostipa metatorsi

Grows in sandy areas of the Murray Valley

No

E

Austrostipa wakoolica

Grows on floodplains of the Murray River tributaries

Yes
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f

V

Suitable
VROTS

EPBC

FFG

Status
Scientific Name

Common Name

Preferred Habitat

Habitat in
study area

r

Brachyscome readeri

Reader's Daisy

Areas subject to inundation in the north and south-west

Yes

v

Callitriche cyclocarpa

Western Water-starwort

Damp or swamp habitats

Yes

Chiefly on alluvial loam or clay soils, often associated with
r

Eucalyptus camaldulensis along the River Murray and its

Yes

Calotis cuneifolia

Blue Burr-daisy

r

Cardamine moirensis

Riverina Bitter-cress

Seasonally wet areas in the north and north-west

Yes

r

Elachanthus glaber

Smooth Elachanth

Gypsum rich, sometimes saline, flats in the far north west

No

k

Eleocharis pallens

Pale Spike-sedge

Seasonally wet areas usually on clayey soils

Yes

v

Eragrostis australasica

Cane Grass

Clay pans and shallow lakes in the north-west

No

Spreading Emu-bush

Woodlands along the Murray River north-west of Kerang

Yes

r
r
v

Eremophila divaricata subsp.
divaricata
Glossostigma cleistanthum
Halosarcia pergranulata subsp.
divaricata

Small-flower Mud-mat

floodplains

Temporary pools in granite outcrops, clayey soils on the
Murray floodplain and margins of sub-alpine bogs

Yes

Blackseed Glasswort

Margins of salt lakes and marshes, in the Sea Lake region

No

k

Lepidium fasciculatum

Bundled Peppercress

Mostly in heavy clay depression in the north-west

Yes

k

Lepidium hyssopifolium

Basalt Peppercress

Basalt Plains

No
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Status
FFG

EPBC

VROTS

Suitable

f

E

e

V

E

Common Name

Preferred Habitat

Habitat in
study area

Lepidium monoplocoides

Winged Peppercress

k

Lepidium papillosum

Warty Peppercress

k

Lepidium pseudohyssopifolium

Native Peppercress

Heavy soils, mostly from the floodplains along the Murray.

Yes

k

Lotus australis

Austral Trefoil

Mostly in near coastal areas in grassland and open forests

Yes

v

Maireana cheelii

Chariot Wheels

Uncommon, usually on heavier soils with Atriplex vesicaria

No

r

Minuria integerrima

Smooth Minuria

Heavy clay and silts on the floodplains of the Murray River

Yes

r

Myoporum montanum

Water bush

Mallee and riparian woodlands and also rocky gorges

Yes

r

Najas tenuifolia

Water Nymph

v

Nymphoides crenata

Wavy Marshwort

lagoons, irrigation channels and depressions

Yes

r

Rorippa eustylis

Dwarf Bitter-cress

Swamps and floodplains near the Murray River

Yes

Dark Roly-poly

Areas fringing the Murray, and near Boort and Bendigo

Yes

Heavy winter wet clay soils

Yes

k
f

Scientific Name

Sclerolaena muricata var.
semiglabra

e

Senecio behrianus

Stiff Groundsel

r

Senecio campylocarpus

Floodplain Fireweed

r

Senecio cunninghamii var.
cunninghamii

Gunbower Forest Outlet Flora and Fauna Investigation, July 2009

Branching Groundsel

Heavy soils near lakes and water courses in north-west
Generally on heavy soils near lakes, rivers and streams in
the north-west

Still or slow moving fresh or slightly brackish water of
billabongs and tributaries of the Murray River

Loam to clay soils in forest and woodland, usually
seasonally inundated areas
Heavy, sometimes winter-wet soils, dry rocky soils, common
on embankments and escarpments.

Yes
Yes

Yes

Yes
Yes
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Suitable
VROTS

EPBC

FFG

Status

v

f
f

V

Scientific Name

Common Name

Preferred Habitat

Habitat in
study area

Senecio productus subsp.
productus

Riverina Groundsel

Heavy, grey clay soils, from the edge of a billabong in
drying mud, and from chenopod shrubland.

Yes

v

Sida intricata

Twiggy Sida

Open areas on heavy loam or clay soils in the north-west

Yes

k

Stemodia glabella s.s.

Smooth Blue-rod

Clay soils on the banks or floodplain of the Murray

Yes

e

Swainsona phacoides

Dwarf Swainson-pea

e

Swainsona murrayana

Slender Darling-pea

r

Vittadinia cuneata var. hirsuta

Fuzzy New Holland Daisy

Seasonally inundated sites along the Murray downstream of
Echuca
Often grows with Maireana species on heavy soils,
especially in depressions
Grows in a variety of habitats, natural and disturbed

Yes
Yes
Yes

*Information sourced from Walsh and Entwisle (1994-9), Viridans (2007a), DEH (2009) and PlantNet - NSW Flora online
Status (DSE 2005, pp. 4 - 5)
E - Endangered in Australia: A taxon is endangered when it is not critically endangered but is facing a high risk of extinction in the wild in the medium-term future.
V – Vulnerable in Australia: 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.
e - Endangered in Victoria: at risk of disappearing from the wild state if present land use and other causal factors continue to operate.
v - Vulnerable in Victoria: not presently endangered but likely to become so soon due to continued depletion; occurring mainly on study areas likely to experience changes in land-use which would threaten the survival of
the plant in the wild; or, taxa whose total population is so small that the likelihood of recovery from disturbance, including localised natural events such as drought, fire or landslip, is doubtful.
r - Rare in Victoria: rare but not considered otherwise threatened - there are relatively few known populations or the taxon is restricted to a relatively small area.
k - Poorly Known in Victoria: poorly known and suspected, but not definitely known, to belong to one of the above categories (x, e, v or r) within Victoria. At present, accurate distribution information is inadequate.
f – Listed as threatened on the Victorian Flora and Fauna Guarantee Act 1988 (FFG).
# - Widely planted native species
Gunbower Forest Outlet Flora and Fauna Investigation, July 2009
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3.1.2.

Vegetation

The area immediately around the site is mapped as supporting Sedgy Riverine Forest (EVC 816)
(along the Murray River), Grassy Riverine Forest (EVC 106), and a small patch of Floodway Pond
Herbland/ Riverine Swamp Forest Complex (EVC 945) pre-1750 (DSE, 2009). A narrow stretch of
Spike Sedge Wetland (EVC 819) occurs to the south west, and expansive stretches of Riverine
Grassy Woodland (EVC295) occur to the west. Riverine Swamp Forest (EVC 814) is also mapped as
occurring to the west of the study area (refer to Figure 3).
Extant DSE mapping suggests that while these EVCs are still supported by the site, much of the
Riverine Grassy Woodland (295) to the west has contracted with urban development (refer to Figure
4). The field survey for the current study confirmed that Riverine Swamp Forest (EVC 814), Sedgy
Riverine Forest (EVC 816), Grassy Riverine Forest (EVC 106), Riverine Grassy Woodland (EVC 295)
are still supported by the site, and revealed that additionally, Riverine Swampy Woodland (EVC 815)
and Drainage-line Aggregate (EVC 168) occurred on the site.
A brief description of the native vegetation within the broader study area follows. The quality of each
EVC has been assessed using the Habitat Hectare Methodology (refer to Table 2). The entire study
area is of very high overall conservation significance, according to Native Vegetation Management
Framework criteria, as it is within a Ramsar site (DNRE, 2002).

Gunbower Forest Outlet Flora and Fauna Investigation, July 2009
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Figure 3: Pre 1750 Ecological Vegetation Classes, Chinaman's Bend

* Refer to page 2 for legend
details
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Figure 4: 2005 Ecological Vegetation Classes, Chinaman's Bend
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details

0

120

240

360

480 m.

Disclaimer: This map is a snapshot generated from Victorian Government data. This material may be of assistance to you but the State of Victoria does not guarantee that the publication is without flaw of any kind or is wholly appropriate for
your particular purposes and therefore disclaims all liability for error, loss or damage which may arise from reliance upon it. All persons accessing this information should make appropriate enquiries to assess the currency of the data.

Biodiversity Interactive Map

(c) The State of Victoria Department of Sustainability and Environment 2009

Map Scale 1:13,307

Produced on Fri Jun 05 13:46:55 EST 2009
Page 1 of 2

Biodiversity Interactive Map

Produced on Fri Jun 05 13:46:55 EST 2009
Page 2 of 2

Australian Ecosystems

Sedgy Riverine Forest (EVC 816) is eucalypt forest with an understorey dominated by larger sedges.
This EVC typically occurs on heavy soils (heavy clay) which become wet in winter, and the
understorey composition is indicative of at least occasional flooding, and tolerance of gaps between
floods (DSE, 2009a). Within the study site, this EVC runs alongside the Murray River (refer to
Photograph 4) and hence supported a high number of large old trees relative to other vegetation
types in the study area. The tree canopy of the EVC is characterised by River Red Gums (Eucalyptus

camaldulensis). Tree canopy cover was consistent with the EVC benchmark of 30%. The large tufted
graminoid Poong'ort (Carex tereticaulis) that is representative of this vegetation type was recorded on
site. The medium shrubs Pale-fruit Ballart (Exocarpos strictus) and Silver Wattle (Acacia dealbata)
and the medium herb Fireweed (Senecio quadridentatus) typical of this vegetation type were also
recorded on site. The vegetation type had been invaded by a range of high and low threat weeds (i.e.
Olives (*Olea europaea), Briars Rose (*Rosa rubiginosa), Kurrajong (Brachychiton populneus subsp.

populneus), and Panic Veldt-grass (*Ehrharta erecta), as is common along the river. Sedgy Riverine
Forest is depleted in the bioregion, and as the vegetation in the study area was assessed with a
habitat hectare score of 60 out of 100, (refer to Table 2).

Photograph 4: Sedgy Riverine Forest along the Murray River in the study area

Gunbower Forest Outlet Flora and Fauna Investigation, July 2009
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Table 2: Habitat Hectare score for the remnant vegetation on the Gunbower Forest outlet study area
Vegetation Unit

HZ1

HZ2

HZ3

HZ4

HZ5

HZ6

815

SRF 816

GRF 106

RGW 295

RSF 814

DlA 168

10

3

8

4

3

10

10

5

4

5

3

3

5

5

Understorey

25

10

10

15

5

5

10

Lack of Weeds

15

11

11

11

11

11

15

Recruitment

10

0

5

5

5

5

5

Organic Matter

5

3

3

5

2

3

3

Logs

5

5

0

5

0

5

5

Patch Size

10

8

8

8

8

8

8

Neighbourhood

10

6

6

6

6

6

6

Distance to Core

5

4

4

4

4

4

4

100

54

60

66

47

62

71

Depleted

Depleted

Depleted

Vulnerable

Depleted

Endangered

Medium

High

High

High

High

Very High

Medium

Medium

Medium

Medium

Medium

High

Other Site Attribute

Very

Very

Very

Rating #

High

High

High

Very High

Very High

Very High

Overall Conservation

Very

Very

Very

Significance (highest)

High

High

High

Very High

Very High

Very High

RSW
EVC Number
Score out of
Large Trees

Condition

Landscape

Site Condition

Tree Canopy
Cover

Total Habitat Score

Conservation Significance ^

EVC Conservation Status
Conservation Status x
Habitat Score
Threatened Species
Rating

* Refer to Table 5 from the Native Vegetation Management Framework (DNRE, 2002)
# Ramsar site
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Riverine Swamp Forest (EVC 814) is open eucalypt forest characterised by River Red Gum
(Eucalyptus camaldulensis), with an understorey dominated by obligate wetland species. Riverine
Swamp Forest occupies low-lying areas subject to reasonably regular flooding (DSE, 2009a). Tree
canopy cover was consistent with the EVC benchmark of 30%, as was the number of large old trees
in the area assessed, yet the understorey was species poor due to the dry conditions. River Blue-bell
(Wahlenbergia fluminalis) was one of the few herbs representative of this vegetation type that was
recorded. This vegetation type was relatively weed-free. Riverine Swamp Forest is also depleted in
the bioregion and was assigned an average habitat hectare score of 62 (refer to Table 2).

Photograph 5: Riverine Swamp Forest in the study area

Gunbower Forest Outlet Flora and Fauna Investigation, July 2009
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Grassy Riverine Forest (EVC 106) is River Red Gum (Eucalyptus camaldulensis) forest with a ground
layer dominated by graminoids, namely Warrego Summer-grass (Paspalidium jubiflorum). This EVC
typically occurs on the floodplain of major rivers, in a slightly elevated position where floods are less
frequent (DSE, 2009a). Few herbs were present in the EVC (refer to Photograph 5) due to seasonal
and climatic conditions; species recorded were the River blue-bell (Wahlenbergia fluminalis), Golden
Everlasting (Xerochrysum bracteatum) and Fireweed (Senecio quadridentatus). Grassy Riverine
Forest typically has an organic litter cover of 40%, and this was consistent with observations on site.
This vegetation type was relatively weed-free. Logs were present on site. Along with the other key
EVCs in the forest Grassy Riverine Forest is depleted bioregionally, and was considered to have an
average habitat hectare score of 66 (refer to Table 2).

Photograph 6: Grassy Riverine Forest in the study area
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Riverine Grassy Woodland (EVC 295) is eucalypt dominated woodland with a ground-layer
dominated by graminoids and sometimes light shrubby or chenopod shrubs. This EVC typically
occurs in a slightly elevated position where floods are rare (DSE, 2009a). Ground flora species
indicative of the EVC in the forest included Fuzzy New Holland Daisy (Vittadinia cuneata var.

cuneata), Wallaby-grasses (Austrodanthonia spp) and Bluebush (Maireana spp). This vegetation type
was relatively weed-free. Riverine Grassy Woodland has an elevated bioregional conservation
significance of vulnerable, yet was recorded with an on average lower habitat hectare score of 47.

Photograph 7: Riverine Grassy Woodland in the study area
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Riverine Swamp Woodland (EVC 815) is eucalypt woodland with a grassy to sedgy herbaceous
ground layer, with a lower density of small trees than many of the surrounding forest vegetation types.
This EVC typically occupies areas subject to shallow inundation, from higher-level flooding (DSE,
2009a). The canopy of this vegetation type on site is characterised by River Red Gum (Eucalyptus

camaldulensis). Understorey species suggestive of this EVC in its dry phase observed included
Golden Everlasting (Xerochrysum bracteatum), Knob Sedge (Carex inversa) and Finger Rush

(Juncus subsecundus). The average habitat hectare score for this EVC in the study area was 54 and
its bioregional conservation significance is vulnerable.

Photograph 8: Riverine Swamp Woodland in the study area

In addition to the above described vegetation, the Gunbower Creek anabranch at Chinamans Bend
supported a different array of flora more typical of Drainage-line Aggregate (EVC 168). Drainage-line
Aggregate vegetation as the name suggest is a River Red-gum (Eucalyptus camaldulensis)
dominated woodland with herb and sedge based understorey that occurs along ephemeral to
intermittent waterways (DSE, 2009a). Understorey species recorded in this vegetation type included
rushes and sedges such as Hollow Rush (Juncus amabilis), Tussock Rush (Juncus aridicola), Hollow
Sedge (Carex tereticaulis), Leafy Flat-sedge (Cyperus lucidus), Spiny Mud-grass (Pseudoraphis

Gunbower Forest Outlet Flora and Fauna Investigation, July 2009
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spinescens), and herb like Water Pepper (Persicaria hydropiper), Creeping Knotweed (Persicaria
prostrata), Lesser Joyweed (Alternanthera denticulata), River Bluebell (Wahlenbergia fluminalis),
Cotton Fireweed (Senecio quadridentatus) and the rare Fireweed (Senecio campylocarpus). Pale-fruit
Ballart (Exocarpos strictus) was the only shrub observed. Drainage-line Aggregate is endangered in
the bioregion, and the vegetation in the study area was assessed with the highest average habitat
hectare score of 71 out of 100, (refer to Table 2).

Photograph 9: Drainage-line Aggregate vegetation along Gunbower Creek anabranch at Chinamans
Bend
The extent of the Drainage-line Aggregate vegetation appeared to be limited to where recent irrigation
and other waters had washed up to along the anabranch. The anabranch was not assessed in detail
beyond this point, but is likely to support little more than bare ground, coarse woody debris and a low
cover of opportunistic species such as Common Everlasting (Xerochrysum bracteatum) and Nodding

Gunbower Forest Outlet Flora and Fauna Investigation, July 2009
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Saltbush (Einadia nutans ssp nutans), interspersed with patches of River Red-gum saplings. It is
these areas which may be impacted by the proposed outlet project and associated erosion control
and flow enhancement works.

In summary the native vegetation within the Gunbower Forest outlet study area was 'assessable'
under the Native Vegetation Management Framework (DNRE, 2002) and typically of relatively high
quality (habitat hectare scores between 47 and 71 out of a 100). Having said that, it was clear the
vegetation has had a long history of disturbance, namely logging, fire wood collection, recreation, and
weed invasion. Areas close to the River Murray, the Koondrook township and vehicle tracks the most
disturbed. The impact of logging, the prolonged dry conditions and lack of effective flooding was also
apparent throughout the study area.
Given the small area potentially disturbed by the proposed outlet project along the Gunbower Creek
anabranch, the flooding associated with the proposed outlet project is likely to have a greater positive
impact than negative.

Gunbower Forest Outlet Flora and Fauna Investigation, July 2009
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3.2.

Fauna

Based on a review of the Victorian Fauna Database (Viridans, 2007b), a survey of species present,
and an assessment of the habitat on site, the site supports a range of native birds, reptiles, mammals,
fish, and frogs.
The following section lists fauna species that occurred or are likely to occur in the broader study area
and describes the fauna habitat present. Results of the aquatic fauna survey are in summary form
(refer to Appendix 5 Gunbower Forest Outflow: Aquatic Fauna Investigation, Clayton Sharpe, Murray

Darling Freshwater Research Centre, for comprehensive results and discussion).
3.2.1.

Rare and Threatened Fauna Species likely to occur in the Study Area

The Victorian Fauna Database and Protected Matters Search Tool identified 53 rare, threatened and
EPBC Act listed migratory fauna species as having been recorded, or for which suitable habitat is
predicted to occur, in close proximity (<10km) of Chinamans Bend (Viridans, 2007b) (DEH, 2009)
(refer to Table 3). Of the migratory species, four species are EPBC Act listed migratory terrestrial
species, four species wetland migratory, and one species marine migratory. The field survey
conducted as part of the current study revealed that of the 53 fauna species, suitable habitat exists on
site for 41 species, with possible habitat for a further 6 species. Of these, four FFG Act (1988) listed
species, the Carpet Python (Morelia spilota metcalfei), Murray Spiny Crayfish (Euastacus armatus),
Murray-Darling Rainbowfish (Melanotaenia fluviatilis), and Fly-specked Hardyhead (Craterocephalus

stercusmuscarum fulvus) were recorded during the current study.
The scat of a Carpet Python (Morelia spilota metcalfei) was found at the base of a large old tree.
Carpet Pythons are largely arboreal and live in the hollows of large trees such as River Red Gums,
and thus the woodland habitat alongside the creek provides suitable habitat for this species. The
exoskeleton of a large Murray Spiny Crayfish (Euastacus armatus) was found along the creek, which
together with the wetlands proves suitable for this freshwater species that prefers cool water habitats.
The two small bodied native fish species, Murray-Darling Rainbowfish (Melanotaenia fluviatilis) and
Fly-specked Hardyhead (Craterocephalus stercusmuscarum fulvus) were sampled via electro-fishing.
Two other species, the Azure Kingfisher (Alcedo azurea), and Brown Treecreeper (Climacteris

picumnus victoriae), that are listed as near threatened on the DSE advisory list of rare and threatened
species, were also recorded during the current study, although these species are not protected
legislatively.

Gunbower Forest Outlet Flora and Fauna Investigation, July 2009

Page 35

Australian Ecosystems

Further to this, any of the other 35 rare, threatened or migratory fauna species for which suitable
habitat exists in the study, or any of the 6 species for which possible habitat exists in the area, may
occur. It is possible they were not present at the time of the survey, or not detected due to survey
season and the preliminary and hence general over-view nature of the current investigation.
The Growling Grass Frog (Litoria reniformis) is listed on the national EPBC Act (1999) as Vulnerable,
threatened on the state's FFG Act (1988), and endangered on the DSE rare and threatened fauna
advisory list (DSE, 2003). Core habitat for the species includes permanent wetlands and waterways
with aquatic and fringing vegetation, supplemented by seasonally inundated sites. This species may
potentially occur along Gunbower Creek in the study area. Further surveying for the species at an
appropriate time (November to December) is recommended, along with ensuring the proposed outlet
project minimises any potential impacts on this species.
The Creek and scattered wetlands also provide suitable habitat for a range of other listed species
including Australian Painted Snipe (Rostratula australis), Brown Quail (Coturnix ypsilophora), Cattle
Egret (Ardea ibis), Eastern Great Egret (Ardea modesta), Latham's Snipe (Gallinago hardwickii),
Royal Spoonbill (Platalea regia) and the Nankeen Night Heron (Nycticorax caledonicus).
Woodland and aerial habitats over the study area provide habitat for the Fork-tailed Swift (Apus

pacificus), Rainbow Beeeater (Merops ornatus) and White-throated Needletail (Hirundapus
caudacutus).

Photograph 10: Carpet Python

(Morelia spilota metcalfei) from
Mt Hope, 30 km south of
Gunbower Island
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Table 3: Rare and threatened fauna species previously recorded or for which suitable habitat potentially occurs within 10km of the Gunbower Forest

f

f

MV

Preferred Habitat

Apostlebird

Struthidea cinerea

Corcoracidae

Woodland

Yes *

e

Australasian Bittern

Botaurus poiciloptilus

Ardeidae

Well vegetated wetland

Yes

c

Australian Painted Snipe

Rostratula australis

Rostratulidae

Well vegetated wetlands

Possible

n

Azure Kingfisher

Alcedo azurea

Alcedinidae

Waterways and open wetlands

Yes *

e

Barking Owl

Ninox connivens

Strigidae

Woodland

Yes *

n

Bearded Dragon

Pogona barbata

Agamidae

Woodland

Yes *

Melithreptus gularis

Meliphagidae

Woodland

Yes *

n

Black-chinned
Honeyeater

n

Black-eared Cuckoo

Chrysococcyx osculans

Cuculidae

Woodland

Yes *

f

e

Blue-billed Duck

Oxyura australis

Anatidae

Waterways and deep, open wetlands

No

f

d

Broad-shelled Turtle

Macrochelodina expansa

Chelidae

Waterways and open wetlands

Yes

f

e

Brown Toadlet

Pseudophryne bibronis

Myobatrachidae
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Family Name

Observed

study area

Scientific Name

f
f

habitat in

Common Name

Suitable

VROTS

EPBC

FFG

Status

current visit

study area

Yes

Yes *
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f

Preferred Habitat

n

Brown Quail

Coturnix ypsilophora

Phasianidae

Dense grassy or sedgy vegetation

Yes

n

Brown Treecreeper

Climacteridae

Woodland

Yes

e

Bush-Stone Curlew

Burhinus grallarius

Burhinidae

Woodland

Yes *

Cattle Egret

Ardea ibis

Ardeidae

Creek and wetlands

Yes *

M

Climacteris picumnus
victoriae

f

e

Carpet Python

Morelia spilota metcalfei

Boidae

Woodland

Yes *

f

v

Diamond Firetail

Stagonopleura guttata

Passeridae

Woodland

Yes *

Ardea alba

Ardeidae

Well vegetated wetland

Yes *

Vespertilionidae

Woodland and mallee vegetation

Possible

Atherinidae

Waterways

Yes

f

M

v

Eastern Great Egret

f

V

v

Eastern Long-eared Bat

d

Fly-specked Hardyhead

f
M
f

c

Nyctophilus timoriensis
(South-eastern form)
Craterocephalus
stercusmuscarum fulvus

Fork-tailed Swift

Apus pacificus

Apodidae

Woodland and aerial

Yes

Giant Bullfrog

Limnodynastes interioris

Myobatrachidae

Intermittently flooded wetland

Possible *
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Waterways and open wetlands;
v

Golden Perch

Macquaria ambigua

Percichthyidae

Large woody debris and riparian

Yes *

vegetation
e

Grey-crowned Babbler

Pomatostomus temporalis

Pomatostomidae

Woodland

Yes *

e

Growling Grass Frog

Litoria raniformis

Hylidae

Well vegetated wetland

Yes *

f

n

Hooded Robin

Melanodryas cucullata

Petroicidae

Woodland

Yes *

f

c

Intermediate Egret

Ardea intermedia

Ardeidae

Well vegetated wetland

Yes *

v

Lace Goanna

Varanus varius

Varanidae

Woodland

Yes *

n

Latham's Snipe

Gallinago hardwickii

Scolopacidae

Wetland and flooded grasslands

Possible

f

e

Little Bittern

Ixobrychus minutus

Ardeidae

Well vegetated wetland

Yes *

f

e

Little Egret

Egretta garzetta

Ardeidae

Well vegetated wetland

Yes *

e

Macquarie Perch

Macquaria australasica

Percichthyidae

Waterways

No

f
f

V

M

f

E

Gunbower Forest Outlet Flora and Fauna Investigation, July 2009

Page 39

during

Preferred Habitat

Observed

Family Name

study area

Scientific Name

habitat in

Common Name

Suitable

VROTS

EPBC

FFG

Status

current visit

Australian Ecosystems

Waterways and open wetlands;
f

V

e

Murray Cod

Maccullochella peelii peelii

Percichthyidae

Large woody debris and riparian

Yes *

vegetation
f
f

d
V

f

f

V

Rainbowfish

Melanotaenia fluviatilis

Melanotaeniidae

Waterways and wetlands

Yes

c

Murray Hardyhead

Craterocephalus fluviatilis

Atherinidae

Waterways

No

d

Murray Spiny Cray

Euastacus armatus

Parastacidae

Waterways and open wetlands

Yes *

v

Musk Duck

Biziura lobata

Anatidae

Waterways and deep, open wetlands

No

n

Nankeen Night Heron

Nycticorax caledonicus

Ardeidae

Waterways and open wetlands

Yes *

n

Pied Cormorant

Phalacrocorax varius

Phalacrocoracidae

Waterways and open wetlands

Yes *

c

Plains-wanderer

Pedionomus torquatus

Pedionomidae

Open grasslands

No

Rainbow Bee-eater

Merops ornatus

Meropidae

Woodland and aerial

Yes *

Red-chested Button-quail

Turnix pyrrhothorax

Turnicidae

Woodland

Yes

M
f

Murray Darling

v

Gunbower Forest Outlet Flora and Fauna Investigation, July 2009

Yes #

Yes

Page 40

Family Name

Preferred Habitat

Regent Honeyeater

Anthochaera phrygia

Meliphagidae

Woodland – flowering Eucalypts

Possible

v

Royal Spoonbill

Platalea regia

Threskiornithidae

Waterways and open wetlands

Yes *

f

c

Silver Perch

Bidyanus bidyanus

Terapontidae

Waterways

Yes

f

e

Squirrel Glider

Petaurus norfolcensis

Petauridae

Woodland

Yes *

Suitable

Scientific Name

f

V

e

Superb Parrot

Polytelis swainsonii

Psittacidae

Woodland

Yes *

f

E

e

Swift Parrot

Lathamus discolor

Psittacidae

Woodland – flowering Eucalypts

Possible

n

Whiskered Tern

Chlidonias hybridus

Laridae

Waterways and open wetlands

Yes

v

White-bellied Sea-Eagle

Haliaeetus leucogaster

Accipitridae

Waterways and open wetlands

Yes *

White-throated Needletail

Hirundapus caudacutus

Apodidae

Woodland and aerial

Yes *

n

Woodland Blind Snake

Ramphotyphlops proximus

Typhlopidae

Black Box Woodland

No

e

Spotted Grass Blue

Zizeeria karsandra

Lycenidae

Drying wetland

Yes

f

M
M

during

c

Common Name

Observed

VROTS

ME

study area

EPBC

f

habitat in

FFG

Status

current visit

Australian Ecosystems

Information sourced from Viridians (2007b) and DEH (2009)
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# denotes

sampled during current study via electro-fishing

^ Scats observed during current visit
* recorded in the wider Gunbower Forest during previous visits (2006 – 2009) by Australian Ecosystems
Note, the distinction between ‘ suitable habitat’

and ‘ possible suitable habitat’ ; where it was not highly likely, yet still possible that a species may occur, the

precautionary principle was applied, and a ‘ possible’

habitat value was assigned.

Status
C - Critically Endangered in Australia
E – Endangered in Australia
c – Critically Endangered in Victoria
e – Endangered in Victoria
V – Vulnerable in Australia
v – Vulnerable in Victoria
n – Near Threatened in Victoria
f- Listed as threatened on the Victorian Flora and Fauna Guarantee Act 1988 (FFG)
d – Data deficient
M – Migratory species listed in Australia
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3.2.2.

Terrestrial Fauna Species Recorded in the Study Area

Including the six rare and threatened fauna species described in Section 3.2.1, a total of 91 fauna
species were recorded during the current study. A range of woodland bird species were recorded at
the site including White-browed Babbler (Pomatostomus superciliosus) (refer to Photograph 11),
Gilbert’ s Whistler (Pachycephala inornata), Golden Whistler (Pachycephala pectoralis), Crested
Shrike-tit (Falcunculus frontatus), Buff-rumped Thorn-bill (Acanthiza reguloides), Brown Tree Creeper
(Climacteris picumnus victoriae), Jack Winter (Microeca fascinans), White-plumbed Honey-eater
(Lichenostomus penicillatus), Flame Robin (Petroica phoenicea), Eastern Rosella (Platycercus

eximius), and Long-billed Corella (Cacatua tenuirostris).
Spot-lighting in the evening and in the two hours before dawn revealed the presence a range of
nocturnal woodland species including Australian Owl-let Nightjar (Aegotheles cristatus), Southern
Boobook (Ninox novaeseelandiae), Pacific Barn Owl (Tyto javanica), and Tawny Frogmouth
(Podargus strigoides). Nocturnal mammals observed included Sugar Glider (Petaurus breviceps),
Common Brushtail Possum (Trichosurus vulpecula) and White-striped Free-tailed Bat (Tadarida

australis).
Reptiles observed in woodland habitat along the creek included Common Long-necked Turtle
(Chelodina longicollis), Red-bellied Black Snake (Pseudechis porphyriacus), Garden Skink

(Lampropholis guichenoti), Boulenger's Skink (Morethia boulengeri) and Carnabey's Wall Skink
(Cryptoblepharus carnabyi) (refer to Photograph 12). The scat of a Carpet Python (Morelia spilota

metcalfei) was found at the base of a large tree (refer to Photograph 10).
Wetland birds observed along Gunbower Creek included Azure Kingfisher (Alcedo azurea), Whitefaced Heron (Egretta novaehollandiae), Purple Swamphen (Porphyrio porphyrio), Pacific Black Duck
(Anas superciliosa), Little Pied Cormorant (Microcarbo melanoleucos) and Black Swan (Cygnus

atratus).
Frogs observed or heard calling along the creek included Spotted Marsh Frog (Limnodynastes

tasmaniensisi), Plains Froglet (Crinia parinsignifera) and the Common Froglet (Crinia signifera). The
exoskeleton of a large specimen of the Murray Spiny Crayfish (Euastacus armatus) was also found
along the creek.
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Photograph 11: Carnabeys Tree Skink (Cryptoblepharus carnabyi), Gunbower Forest

Photograph 12: White-browed Babbler (Pomatostomus superciliosus), Gunbower Forest
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3.2.3.

Aquatic Fauna Species Recorded in the Study Area

A total of 314 fish from six native and four exotic species were captured during the field survey (refer
to Appendix 5). The most common and ubiquitous species were the carp gudgeons (Hypseleotris
spp.). The dominance of this species suggests the assessed section of Gunbower Creek had a
relatively restricted fish fauna typical of Murray River floodplain and wetland ecosystems – based on
other floodplain ecosystems with similar catch patterns and fish assemblages.
No large-bodied native fish species at any stage of their life history were encountered during the
current study. This is not surprising given the barriers (e.g. water regulators/weirs) obstructing fish
passage throughout this reach of the Gunbower Creek, and the low water level at the time of
sampling. These conditions are however suitable for small bodied fish, particularly Carp Gudgeons
(Hypseleotris spp.), Mosquito Fish (Gambusia holbrooki), hardyheads (Craterocephalu spp.) and
smelt (Retropinna spp.). During times of high flow (i.e. releases from the Koondrook Weir) or higher
Murray River levels which raise the water level within the study area, it could be reasonably expected
that species occupying the Murray River would move into this section of the Gunbower Creek
(downstream of Koondrook Weir). The large amount of large woody debris and aquatic vegetation
present within the study area could benefit large bodied native species such as Golden Perch
(Macquaria ambigua) and Murray Cod (Maccullochella peelii peelii) if they occupied, even
temporarily, this area of the Gunbower Creek.
Murray Cod and Golden Perch, and potentially the Trout Cod (Maccullochella macquariensis) that
exist in the region may temporarily occupy the current study area but are unlikely to remain when
water levels drop to that observed at the time of the current study. Anabranch systems of the Murray
River are considered excellent habitat for native fish, as has been observed in elsewhere in the
Gunbower Creek upstream of the Koondrook weir (Richardson et al. 2005; Rehwinkel and Sharpe,
2008).

Further, the FFG listed Murray Rainbowfish (Melanotaenia fluviatilis) and Fly-specked

Hardyhead (Craterocephalus stercusmuscarum fulvus) encountered during the current study may
also benefit from any improvement to the current flow regime of this reach of the Gunbower Creek
result of outfall into the Gunbower Creek for the same reasons as identified above.

3.2.4.

Habitat Values

The proposed Gunbower Forest outlet study area supports a diversity of habitats including forest
(riparian and floodplain), woodland, dis-climax grassland (in the cleared area east of Koondrook) and
semi-permanent pools and shallower riffles along Gunbower Creek.
Forests and Woodlands along Gunbower Creek were dominated by a canopy of River Red Gums
(some of which are large and old), patches of smaller trees and shrubs such as Silver Wattle and
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Pale-fruited Ballart with under-stories composed of native grasses and sedges or exotic species. This
habitat provides foraging and breeding opportunities for terrestrial and arboreal mammals, reptiles,
frogs, and a wide range of birds. Large old trees were scattered throughout the study area (although
at lower densities in areas logged intensively) within this habitat, providing roosting, shelter and
nesting opportunities for arboreal animals such as the Carpet Python, Sugar Gliders, Common Brushtailed Possum, Parrots, Owls and Bats. The study area is considered to support high quality
examples of this habitat type as it supports many mature trees supporting hollows, some logs, has
reasonable structural and floristic diversity and covers a fairly large area that is contiguous with
similar habitats across Gunbower Island.
The grassland area, although not natural, provides some habitat values for species which forage in
open areas such as raptors and is therefore considered to be of moderate quality. Grey-crowned
Babblers have been observed in this area in the past.
The site offers aquatic habitat in the form of semi-permanent pools and shallower riffles (<1m) along
Gunbower Creek. In the study area this habitat is considered to be of high quality as it supports many
logs, has reasonable structural and floristic diversity and covers a considerable area that is
contiguous with similar habitats along Gunbower Creek and the Murray River. All water quality results
from the current study were within ANZECC guidelines for Australian lowland rivers (ANZECC, 2000).
Turbidity was low during the study period and all other parameters could be considered good and
were within the range tolerated by all native fish species within the study region (refer to Appendix 5).
Two depressions in the floodplain forest were also identified in the EVC mapping, which may provide
habitat post flooding. These areas were in generally poor condition, as suggested by the invasion of
bioindicator flora species indicative of prolonged dry conditions, and provide minimal habitat in the
current state.
It is recommended that the proposed impact area is surveyed in greater detail once the final outlet
design and location is determined. Any such survey of the terrestrial vegetation should be conducted
during spring to maximise the likelihood of observing annual flora species.
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4.

CONCLUSION

The Gunbower Creek outlet study area supports a diversity of native flora, fauna, habitat and
vegetation. Some of which is protected under State and Commonwealth legislation and regulations.
A review of existing information and assessment of the study area identified the following ecological
values:
→

Ramsar listed wetland and floodplain habitat

→

Four FFG Act listed fauna species

→

Two DSE listed fauna species

→

Suitable habitat for another 41 potential rare and threatened fauna species listed on federal
and state legislation and/or DSE advisory lists, including 9 EPBC Act listed migratory species

→

Four DSE listed flora species

→

Suitable habitat for another 32 potential rare and threatened flora species listed on federal and
state legislation and/or DSE advisory lists

→

Intact native vegetation of very high overall conservation significance vegetation

Any impact to such values will potentially invoke the following biodiversity conservation legislations
and regulations, as documented in detail in the Discussion Paper: Ecological Investigation of the

Gunbower Forest outlet (Australian Ecosystems 2009):
→

Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth)

→

Environmental Effects Act 1978 (Victorian)

→

Planning and Environment Act 1987 (Victorian)

→

Flora and Fauna Guarantee Act 1988 (Victorian)

→

Catchment and Land Protection Act 1994 (Victorian)

→

Conservation Forests and Land Act 1987 (Victorian)

→

Water Act 1989 (Victorian)

→

Fisheries Act 1995 (Victorian)
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Specific recommendations to address the above legislations and regulations were listed in the
discussion paper (refer to Appendix 6). The key recommendations from these were:
¾ Where possible, avoid impacting on rare, threatened and migratory flora and fauna, their
habitat and native vegetation through careful design, location and construction of works
associated with the outlet project
¾ Initiate discussions re the Gunbower Forest outlet proposal with the local planning authority
(Gannawarra Shire Council and Department of Sustainability and Environment – specifically
the regional Biodiversity, Land and Fire and Public Land Services managers) to determine an
effective way in which to address planning requirements
¾ Submit an EPBC Act referral to the DEH to determine if works associated with the proposed
Gunbower Forest Outlet are a 'controlled action' and hence requiring formal assessment and
approval. Additional actions will be required if the project is deemed as having a 'significant
impact' on matters of national significance
¾ Identify potential noxious weeds or pest animals that may establish as a result of the
construction and prepare a management plan to mitigate against the risk of establishment.

Given the area potentially impacted by the outlet project – the unnamed Gunbower Creek anabranch
at Chinamans Bend –

was identified post field work for the current investigation, it is further

recommended that the specific impact area is surveyed in detail. Any such survey of the terrestrial
vegetation should be conducted during spring to maximise the likelihood of observing annual flora
species.
Similarly, following determination of the final outlet requirements and location, further consideration
must also be given to aquatic habitat. Preliminary findings from the aquatic fauna survey suggest
flooding the Gunbower Forest could be expected to benefit native fish by providing them with
intermittently access to preferential habitats (large woody debris and riparian vegetation: Saddlier et

al., 2008). However, it should be noted that unnaturally high levels of sedimentation and removal of
large woody debris in the waterways must be avoid, prior or post any associated works, to limit
detrimentally affecting the native fish and their habitat. Further, fish passage past any waterway
based structure must be carefully considered.
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In summary, the potential impact of the Gunbower Forest outlet project is likely to be minimal if the
extent of works is limited to minor erosion control and sapling removal along the Gunbower Creek
anabranch at Chinamans Bend - as suggested. Notwithstanding this such activities would potentially
impact on DSE listed flora species and require a permit to remove native vegetation under the
Victorian Native Vegetation Management Framework. Disruption to local fauna (terrestrial and
aquatic), their associate habitat and the larger Ramsar listed ecosystem is unlikely to be significant. It
should be possible to minimise any such impacts with careful planning and construction.
Gunbower Forest has evolved with and depends on regular flooding. Therefore any work aimed at reinstating all or part of the natural flooding regime is likely to have significant ecological benefits.
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APPENDIX 1
Flora species recorded in the Chinamans Bend study area in Gunbower Forest,May 2009
Status

*

Species

Common Name

Acacia dealbata

Silver Wattle

Acacia salicina

Willow Wattle

Alternanthera denticulata

Lesser Joyweed

Amphibromus nervosus

Common Swamp Wallabygrass

Atriplex leptocarpa

Slender-fruit Saltbush

Atriplex semibaccata

Berry Saltbush

Austrodanthonia duttoniana

Brown-back Wallaby-grass

Austrodanthonia racemosa var. racemosa

Slender Wallaby-grass

Austrodanthonia setacea

Bristly Wallaby-grass

Carex bichenoviana

Plains Sedge

Carex inversa

Knob Sedge

Carex tereticaulis

Hollow Sedge

Centipeda cunninghamii

Common Sneezeweed

Chenopodium pumilio

Clammy Goosefoot

Cyperus lucidus

Leafy Flat-sedge

Eclipta platyglossa

Yellow Twin-heads

Einadia nutans ssp. nutans

Nodding Saltbush

Enchylaena tomentosa var. tomentosa

Ruby Saltbush

Eucalyptus camaldulensis

River Red-gum

Exocarpos strictus

Pale-fruit Ballart

Geranium solanderi

Austral Cranesbill

Juncus amabilis

Hollow Rush

Juncus aridicola

Tussock Rush

Juncus subsecundus

Finger Rush

Maireana brevifolia

Short-leaf Bluebush

Maireana decalvans

Black Cotton-bush

Oxalis perennans

Grassland Wood-sorrel

Paspalidium jubiflorum

Warrego Summer-grass

Persicaria hydropiper

Water Pepper

Persicaria prostrata

Creeping Knotweed

Pseudoraphis spinescens

Spiny Mud-grass

Rhagodia spinescens

Hedge Saltbush
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Status

r

Species

Common Name

Rumex tenax

Narrow-leaf Dock

Salsola tragus ssp. tragus

Prickly Saltwort

Senecio campylocarpus

Fireweed

Senecio quadridentatus

Cotton Fireweed

Typha spp.

Bulrush

Vittadinia cuneata

Fuzzy New Holland Daisy

Vittadinia cuneata var. cuneata

Fuzzy New Holland Daisy

Vittadinia cuneata var. hirsuta

Fuzzy New Holland Daisy

Wahlenbergia fluminalis

River Bluebell

Xerochrysum bracteatum

Golden Everlasting

Flora Conservation Status in Victoria (DSE 2005):
E – Endangered in Australia. 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.
e – Endangered in Victoria. A taxon is Endangered when the best available evidence indicates that it meets
any of the criteria A to E for Endangered (see Species Survival Commission 2001), and it is therefore
considered to be facing a very high risk of extinction in the wild.
V – Vulnerable in Australia. 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.
v – Vulnerable in Victoria. A taxon is Vulnerable when the best available evidence indicates that it meets any
of the criteria A to E for Vulnerable (see Species Survival Commission 2001), and it is therefore considered to
be facing a high risk of extinction in the wild.
k – Poorly known in Victoria. A taxon is poorly known when it is suspected, but definitely not known, to belong
to one of the above categories (e, v, or r) nor is extinct within Victoria.
f - Listed as threatened on the Victorian Flora and Fauna Guarantee Act 1988 (FFG).
* - Exotic
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APPENDIX 2
Fauna species recorded within the study area by Australian Ecosystems and MDFRC during May
2009
Status

n

n

*

Faunal group

Common Name

Scientific Name

Family Name

bird

Australasian Darter

Anhinga novaehollandiae

Anhingidae

bird

Australian Magpie

Gymnorhina tibicen

Artamidae

bird

Australian Owlet-nightjar

Aegotheles cristatus

Aegothelidae

bird

Australian Pelican

Pelecanus conspicillatus

Pelecanidae

bird

Australian Raven

Corvus coronoides

Corvidae

bird

Azure Kingfisher

Alcedo azurea

Alcedinidae

bird

Black Swan

Cygnus atratus

Anatidae

bird

Black-faced Cuckoo-shrike

Coracina novaehollandiae

Campephagidae

bird

Black-fronted Dotterel

Elseyornis melanops

Charadriidae

bird

Brown Treecreeper

bird

Buff-rumped Thornbill

Acanthiza reguloides

Pardalotidae

bird

Common Blackbird

Turdus merula

Muscicapidae

bird

Common Bronzewing

Phaps chalcoptera

Columbidae

bird

Crested Pigeon

Ocyphaps lophotes

Columbidae

bird

Crested Shrike-tit

Falcunculus frontatus

Pachycephalidae

bird

Dusky Moorhen

Gallinula tenebrosa

Rallidae

bird

Dusky Woodswallow

Artamus cyanopterus

Artamidae

bird

Eastern Rosella

Platycercus eximius

Psittacidae

bird

Fan-tailed Cuckoo

Cacomantis flabelliformis

Cuculidae

bird

Flame Robin

Petroica phoenicea

Petroicidae

bird

Galah

Eolophus roseicapilla

Cacatuidae

bird

Gilbert's Whistler

Pachycephala inornata

Pachycephalidae

bird

Golden Whistler

Pachycephala pectoralis

Pachycephalidae

bird

Grey Fantail

Rhipidura albiscarpa

Dicruridae

bird

Grey Shrike-thrush

Colluricincla harmonica

Pachycephalidae

bird

Grey Teal

Anas gracilis

Anatidae

bird

Jacky Winter

Microeca fascinans

Petroicidae

bird

Laughing Kookaburra

Dacelo novaeguineae

Alcedinidae

bird

Little Pied Cormorant

Microcarbo melanoleucos

Phalacrocoracidae

bird

Little Raven

Corvus mellori

Corvidae

bird

Long-billed Corella

Cacatua tenuirostris

Cacatuidae
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Status

Faunal group

Common Name

Scientific Name

Family Name

bird

Magpie-lark

Grallina cyanoleuca

Dicruridae

bird

Masked Lapwing

Vanellus miles

Charadriidae

bird

Noisy Miner

Manorina melanocephala

Meliphagidae

bird

Pacific Barn Owl

Tyto javanica

Tytonidae

bird

Pacific Black Duck

Anas superciliosa

Anatidae

bird

Peaceful Dove

Geopelia striata

Columbidae

bird

Pied Butcherbird

Cracticus nigrogularis

Artamidae

bird

Pied Currawong

Strepera graculina

Artamidae

bird

Purple Swamphen

Porphyrio porphyrio

Rallidae

bird

Red-browed Finch

Neochmia temporalis

Passeridae

bird

Red-rumped Parrot

Psephotus haematonotus

Psittacidae

bird

Silvereye

Zosterops lateralis

Zosteropidae

bird

Southern Boobook

Ninox novaeseelandiae

Strigidae

bird

Spotted Pardalote

Pardalotus punctatus

Pardalotidae

bird

Striated Pardalote

Pardalotus striatus

Pardalotidae

bird

Sulphur-crested Cockatoo

Cacatua galerita

Cacatuidae

bird

Superb Fairy-wren

Malurus cyaneus

Maluridae

bird

Tawny Frogmouth

Podargus strigoides

Podargidae

bird

Wedge-tailed Eagle

Aquila audax

Accipitridae

bird

Weebill

Smicrornis brevirostris

Pardalotidae

bird

Welcome Swallow

Hirundo neoxena

Hirundinidae

bird

Whistling Kite

Haliastur sphenurus

Accipitridae

bird

White-browed Babbler

Pomatostomus superciliosus

Pomatostomidae

bird

White-browed Scrubwren

Sericornis frontalis

Pardalotidae

bird

White-faced Heron

Egretta novaehollandiae

Ardeidae

bird

White-plumed Honeyeater

Lichenostomus penicillatus

Meliphagidae

bird

White-winged Chough

Corcorax melanorhamphos

Corcoracidae

bird

Willie Wagtail

Rhipidura leucophrys

Dicruridae

bird

Wood Duck

Chenonetta jubata

Anatidae

bird

Yellow Rosella

bird

Yellow-rumped Thornbill

Acanthiza chrysorrhoa

Pardalotidae

mammal

White-striped Freetail Bat

Tadarida australis

Molossidae

mammal

Common Brushtail Possum

Trichosurus vulpecula

Phalangeridae

mammal

Eastern Grey Kangaroo

Macropus giganteus

Macropodidae

*

mammal

European Rabbit

Oryctolagus cuniculus

Leporidae

*

mammal

Pig (feral)

Sus scrofa

Suidae
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Status

Faunal group

Common Name

Scientific Name

Family Name

*

mammal

Red Fox

Vulpes vulpes

Canidae

mammal

Sugar Glider

Petaurus breviceps

Petauridae

reptile

Boulenger's Skink

Morethia boulengeri

Scincidae

reptile

Carnaby's Wall Skink

Cryptoblepharus carnabyi

Scincidae

reptile

Carpet Python

Morelia spilota metcalfei

Boidae

reptile

Common Long-necked Turtle

Chelodina longicollis

Chelidae

reptile

Garden Skink

Lampropholis guichenoti

Scincidae

reptile

Red-bellied Black Snake

Pseudechis porphyriacus

Elapidae

frog

Common Froglet

Crinia signifera

Myobatrachidae

frog

Plains Froglet

Crinia parinsignifera

Myobatrachidae

frog

Spotted Marsh Frog NCR

fish

Australian Smelt #

Retropinna samoni

Retropinnidae

fish

Bony Herring #

Nematalosa erebi

Clupeidae

fish

Carp Gudgeon #

Hypseleotris spp.

Eleotrididae

fish

Common Carp #

Cyprinus carpio

Cyprinidae

fish

Eastern Gambusia #

Gambusia holbrooki

Poecilidae

fish

Flat-headed Gudgeon #

Philypnodon grandiceps

Eleotrididae

*

fish

Goldfish #

Carassius auratus

Cyprinidae

fd

fish

Murray-Darling Rainbowfish #

Melanotaenia fluviatilis

Melanotaenidae

*

fish

Oriental weatherloach #

Misgurnus anguillicaudatus

Cobitidae

fd

fish

Fly-specked hardyhead #

butterfly

Common Brown

Heteronympha merope

Nymphalidae

butterfly

Meadow Argus

Junonia villida

Nymphalidae

crustacean

Murray Spiny Cray

Euastacus armatus

Parastacidae

fe

*

fd
# denotes

Limnodynastes tasmaniensis
NCR

Craterocephalus
stercusmuscarum fulvus

Myobatrachidae

Atherinidae

fish sampled during the current study via electro-fishing
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Status (DSE 2003, pp. 5 - 7):
c - Critically Endangered in Victoria. A taxon is Critically Endangered when the best available evidence indicates
that it meets any of the criteria A to E for Critically Endangered (see Species Survival Commission 2001), and it
is therefore considered to be facing an extremely high risk of extinction in the wild.
E – Endangered in Australia. 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.
e – Endangered in Victoria. A taxon is Endangered when the best available evidence indicates that it meets any
of the criteria A to E for Endangered (see Species Survival Commission 2001), and it is therefore considered to
be facing a very high risk of extinction in the wild.
V – Vulnerable in Australia. 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.
v – Vulnerable in Victoria. A taxon is Vulnerable when the best available evidence indicates that it meets any of
the criteria A to E for Vulnerable (see Species Survival Commission 2001), and it is therefore considered to be
facing a high risk of extinction in the wild.
n – Near Threatened in Victoria. A taxon is Near Threatened when it has been evaluated against the criteria but
does not qualify for Critically Endangered, Endangered or Vulnerable now, but is close to qualifying for or is likely
to qualify for a threatened category in the near future.
d - Data Deficient. A taxon is Data Deficient when there is inadequate information to make a direct, or indirect,
assessment of its risk of extinction based on its distribution and/or population status.
f - Listed as threatened on the Victorian Flora and Fauna Guarantee Act 1988 (FFG).
* - exotic
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APPENDIX 3
Habitat Hectare Lifeform for Gunbower Forest outlet study area
Site: Gunbower Forest outlet study area

Date: 5 May 2009

EVC: Riverine Swamp Woodland (815)

Recorder: K. Bennetts

Habitat zone: one

Bioregion: Murray Fans

LIFE FORMS

Woody

Shrubs

Herbs

Graminoids

IT

MS

SS

PS

LH

MH

SH

LTG

MTG

MNG

Benchmark # sp.

1

NA

NA

NA

2

3

1

1

2

3

Site # sp.

1

0

3

0

0

3

0

Benchmark % cover

5

5

10

5

5

10

20

Total site % cover

+

0

2

0

0

2

0

Austrodanthonia setacea

+

+

Carex inversa

1

Chenopodium pumilio

+

Einadia nutans ssp. nutans

5

Enchylaena tomentosa var. tomentosa

2

Eucalyptus camaldulensis

1

Exocarpos strictus

2

Juncus subsecundus

+

Paspalidium jubiflorum

1

Senecio quadridentatus
Vittadinia cuneata
Xerochrysum bracteatum
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Site: Gunbower Forest outlet study area

Date: 5 May 2009

EVC: Sedgy Riverine Forest (816)

Recorder: K. Bennetts

Habitat zone: two

Bioregion: Murray Fans
Woody

Shrubs

LIFE FORMS

IT

T

Benchmark # sp.

1

2

Site # sp.

1

2

Benchmark % cover

5

10

Total site % cover

1

2

Acacia dealbata

1

Acacia salicina

1

MS
2
22

SS
4
2

Herbs

Graminoids

MH

SH

LTG

MTG

MNG

2

2

1

2

2

1

1

1

6

0

5

5

50

10

10

1

1

1

5

0

+
2

+

Austrodanthonia duttoniana

+

Austrodanthonia racemosa var. racemosa

+

Carex ?bichenoviana

+

Carex inversa

+

Carex tereticaulis
Eucalyptus camaldulensis
Exocarpos strictus

1
+

+
20

1

Geranium solanderi

+

Juncus subsecundus

2

Paspalidium jubiflorum

+

Senecio quadridentatus
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Site: Gunbower Forest outlet study area

Date: 5 May 2009

EVC: Grassy Riverine Forest (106)

Recorder: K. Bennetts

Habitat zone: three

Bioregion: Murray Fans

LIFE FORMS

Woody
IT

T

Benchmark # sp.

1

1

Site # sp.

1

0

Benchmark % cover

5

10

Total site % cover

+

0

Shrubs
MS

SS
3

1

2

Herbs
PS
2
12

Einadia nutans ssp. nutans

10

Enchylaena tomentosa var. tomentosa

2

Eucalyptus camaldulensis
Exocarpos strictus

+

LH

MH

2

3

1

3

10

10

5

6

+
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BF

3

3

NA

1
25

+

10

x
10

10
5

10
1
1
+

Wahlenbergia fluminalis
Bryophytes/Lichens

MNG

+

Senecio quadridentatus

Xerochrysum bracteatum

1

MTG

+

Paspalidium jubiflorum

Vittadinia cuneata

SH

+

Oxalis perennans
Rhagodia spinescens

Graminoids

+
5

5
5
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Site: Gunbower Forest outlet study area

Date: 5 May 2009

EVC: Riverine Grassy Woodland (295)

Recorder: K. Bennetts

Habitat zone: four

Bioregion: Murray Fans

LIFE FORM

Woody
IT

Benchmark # sp.

1

Site # sp.

1

Benchmark % cover

5

Total site % cover

1

Shrubs

MS

SS

Herbs

PS

4
1

3

7

10
1

2

Atriplex leptocarpa

11

Graminoids

LH

MH

SH

LTG

MTG

MNG

4

2

5

1

5

2

0

1

0

0

4

0

10

10

10

1

20

5

0

+

0

0

5

0

BF
NA

1

x
10

1

10

1

Austrodanthonia duttoniana

2

Austrodanthonia racemosa var. racemosa

5

Carex inversa

+

Einadia nutans ssp. nutans

5

Enchylaena tomentosa var. tomentosa

1

Eucalyptus camaldulensis

TTG

1

Exocarpos strictus

1
1

Juncus subsecundus
Maireana brevifolia

+
+

Maireana decalvans

1

Paspalidium jubiflorum
Salsola tragus ssp. tragus

+
1

1

Senecio quadridentatus
Vittadinia cuneata var. cuneata
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Site: Gunbower Forest outlet study area

Date: 5 May 2009

EVC: Riverine Grassy Woodland (295)

Recorder: K. Bennetts

Habitat zone: four

Bioregion: Murray Fans

LIFE FORM

Woody
IT

Vittadinia cuneata var. hirsuta
Bryophytes/lichens
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MS

Shrubs
SS

Herbs

PS

LH

MH

Graminoids
SH

LTG

MTG

MNG

TTG

BF

1
10
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Site: Gunbower Forest outlet study area

Date: 5 May 2009

EVC: Riverine Swampy Forest (814)

Recorder: K.Bennetts

Habitat zone: five

Bioregion: Murray Fans

LIFE FORM

Woody
IT

Benchmark # sp.

1

Site # sp.

1

Benchmark % cover

5

Total site % cover

5

Shrubs
MS
2
3

SS
1
+

Herbs
PS
2
2

LH

MH

2

6

0

0

5

15

0

0

Graminoids
SH
1
+

Amphibromus nervosus
1

Einadia nutans ssp. nutans

1

Exocarpos strictus

MTG

MNG

1

1

2

0

3

0

5

5

30

0

2

0

+

Atriplex semibaccata
Eucalyptus camaldulensis

LNG

5

1

+

2

Juncus subsecundus

+

Paspalidium jubiflorum

1

Wahlenbergia fluminalis
Xerochrysum bracteatum
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Site: Gunbower Forest outlet study area

Date: 5 May 2009

EVC: Drainage-line Aggregate (EVC 168)

Recorder: K.Bennetts

Habitat zone: six

Bioregion: Murray Fans

LIFE FORM

Woody LF

Shrubs

Herbs

Graminoids

IT

UT

MS

SS

LH

MH

SH

LNG

LTG

MTG

MNG

BF

Benchmark # sp.

1

1

2

3

2

9

3

2

NA

16

3

NA

Site # sp.

1

0

2

0

1

10

2

4

1

6

1

NA

Benchmark % cover

5

5

5

5

5

15

5

10

NA

35

5

0

Total site % cover

1

0

2

0

20

15

1

2

1

20

2

10

1

1

Alternanthera denticulata
Carex inversa

1

Carex tereticaulis

1

Centipeda cunninghamii

+
+

Cyperus lucidus

Eclipta platyglossa

+

Einadia nutans ssp. nutans

1

Eucalyptus camaldulensis
Exocarpos strictus

1

1

+
2

Juncus amabilis

1

5

Juncus aridicola

1

5

Paspalidium jubiflorum

1

1

Persicaria hydropiper
Persicaria prostrata
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Site: Gunbower Forest outlet study area

Date: 5 May 2009

EVC: Drainage-line Aggregate (EVC 168)

Recorder: K.Bennetts

Habitat zone: six

Bioregion: Murray Fans

LIFE FORM

Woody LF
IT

UT

Shrubs
MS

SS

Herbs
LH

MH

Graminoids
SH

LNG

LTG

Pseudoraphis spinescens

MNG

BF

2

Rumex tenax

1

Senecio campylocarpus

+

Senecio quadridentatus

2

Typha spp.

1

Wahlenbergia fluminalis

1

Xerochrysum bracteatum

1
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APPENDIX 4
Ecological Vegetation Class Benchmarks
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EVC/Bioregion Benchmark for Vegetation Quality Assessment

Murray Fans bioregion
EVC 106: Grassy Riverine Forest
Description:
Occurs on the floodplain of major rivers, in a slightly elevated position where floods are infrequent, on deposited silts and
sands, forming fertile alluvial soils. River Red Gum forest to 25 m tall with a groundlayer dominated by graminoids. Occasional
tall shrubs present.

Large trees:
Species

DBH(cm)

Eucalyptus spp.

90 cm

#/ha

20 / ha

Tree Canopy Cover:
%cover
Character Species

Common Name

Eucalyptus camaldulensis

30%

Understorey:
Life form

Immature Canopy Tree
Understorey Tree or Large Shrub
Large Herb
Medium Herb
Medium to Small Tufted Graminoid
Medium to Tiny Non-tufted Graminoid
Bryophytes/Lichens

River Red-gum

#Spp
1
2
3
3
3
na

Total understorey projective foliage cover
LF Code
T
LH
LH
MH
MH
MTG
MNG

%Cover
5%
10%
10%
10%
25%
10%
10%

LF code
IT
T
LH
MH
MTG
MNG
BL

75%

Species typical of at least part of EVC range
Acacia stenophylla
Wahlenbergia fluminalis
Senecio quadridentatus
Goodenia fascicularis
Eclipta platyglossa
Setaria jubiflora
Eleocharis acuta

Common Name

Eumong
River Bluebell
Cotton Fireweed
Silky Goodenia
Yellow Twin-heads
Warrego Summer-grass
Common Spike-sedge

Recruitment:
Continuous

Organic Litter:
40 % cover

Logs:

30 m/0.1 ha.

Weediness:
LF Code
LH
LH
LH
MH
MH
MH
MH
MTG
MNG

Typical Weed Species

Lactuca serriola
Sonchus oleraceus
Centaurea melitensis
Hypochoeris glabra
Trifolium arvense var. arvense
Reichardia tingitana
Phyla canescens
Vulpia bromoides
Bromus rubens

Ecological Vegetation Class bioregion benchmark

Common Name

Prickly Lettuce
Common Sow-thistle
Malta Thistle
Smooth Cat's-ear
Hare's-foot Clover
False Sow-thistle
Fog-fruit
Squirrel-tail Fescue
Red Brome

Invasive

high
high
high
high
high
high
high
high
high

Impact

low
low
low
low
low
low
high
low
low

EVC/Bioregion Benchmark for Vegetation Quality Assessment

Murray Fans bioregion
EVC 295: Riverine Grassy Woodland
Description:
Occurs on the floodplain of major rivers, in a slightly elevated position where floods are rare, on deposited silts and sands,
forming fertile alluvial soils. River Red Gum woodland to 20 m tall with a groundlayer dominated by graminoids and sometimes
lightly shrubby or with chenopod shrubs.

Large trees:
Species

Eucalyptus spp.

DBH(cm)

#/ha

80 cm

15 / ha

Tree Canopy Cover:
%cover
Character Species

Common Name

Eucalyptus camaldulensis
Eucalyptus largiflorens

20%

Understorey:
Life form
Immature Canopy Tree
Small Shrub
Large Herb
Medium Herb
Small or Prostrate Herb
Large Tufted Graminoid
Medium to Small Tufted Graminoid
Medium to Tiny Non-tufted Graminoid
Bryophytes/Lichens

River Red-gum
Black Box

#Spp

%Cover

LF code

4
4
2
5
1
5
2
na

5%
10%
10
10%
10%
1%
20%
5%
10%

IT
SS
LH
MH
SH
LTG
MTG
MNG
BL

Total understorey projective foliage cover
LF Code
SS
SS
SS
SS
LH
LH
LH
MH
MH
MH
MH
MTG
MTG
MTG
MTG

Species typical of at least part of EVC range
Sclerolaena muricata var. villosa
Enchylaena tomentosa var. tomentosa
Maireana decalvans
Chenopodium curvispicatum
Wahlenbergia fuminalis
Rumex brownii
Senecio quadridentatus
Einadia nutans ssp. nutans
Atriplex semibaccata
Atriplex eardleyae
Sida corrugata
Austrodanthonia setacea
Austrostipa scabra
Carex inversa
Juncus subsecundus

Recruitment:
Continuous

Organic Litter:
10 % cover

Logs:
20 m/0.1 ha.

Ecological Vegetation Class bioregion benchmark

75%
Common Name
Grey Roly-poly
Ruby Saltbush
Black Cotton-bush
Cottony Saltbush
River Bluebell
Slender Dock
Cotton Fireweed
Nodding Saltbush
Berry Saltbush
Small Saltbush
Variable Sida
Bristly Wallaby-grass
Rough Spear-grass
Knob Sedge
Finger Rush

EVC 295: Riverine Grassy Woodland – Murray Fans bioregion

Weediness:
LF Code
MTG
MTG
MNG

Typical Weed Species

Bromus hordaceus ssp. hordaceus
Critesion murinum ssp. leporinum
Bromus rubens

Common Name

Invasive

Impact

Soft Brome
Wall Barley-grass
Red Brome

high
high
high

high
high
high
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EVC/Bioregion Benchmark for Vegetation Quality Assessment

Murray Fans bioregion
EVC 814: Riverine Swamp Forest
Description:
Open eucalypt forest to 25 m tall with understorey dominated by obligate wetland species (or opportunistic annuals during
sustained dry periods) and can range from closed sedgeland or herbland to grassy-herbaceous or extremely sparse and with
cover primarily leaf-litter, black water or exposed alluvium. Occupies low-lying areas subject to reasonably regular flooding,
typically flood-prone lower river terraces and low-lying areas adjacent to floodways through or within riverine forest.

Large trees:
Species

Eucalyptus spp.

DBH(cm)

#/ha

90 cm

20 / ha

Tree Canopy Cover:
%cover
Character Species

Common Name

Eucalyptus camaldulensis

30%

Understorey:
Life form
Immature Canopy Tree
Large Herb
Medium Herb
Large Non-tufted Graminoid
Medium to Small Tufted Graminoid
Medium to Tiny Non-tufted Graminoid

River Red-gum

#Spp

%Cover

LF code

2
6
1
1
2

5%
5%
15%
5%
5%
30%

IT
LH
MH
LNG
MTG
MNG

Total understorey projective foliage cover
LF Code
LH
LH
MH
MH
MH
MH
LNG
MTG
MNG
MNG

65%

Species typical of at least part of EVC range
Wahlenbergia fluminalis
Senecio quadridentatus
Alternanthera denticulata s.l.
Ranunculus inundatus
Ranunculus pumilio var. pumilio
Centipeda cunninghamii
Phragmites australis
Lachnagrostis filiformis
Eleocharis acuta
Cynodon dactylon var. pulchellus

Common Name

River Bluebell
Cotton Fireweed
Lesser Joyweed
River Buttercup
Fan-leaf Buttercup
Common Sneezeweed
Common Reed
Common Blown Grass
Common Spike-sedge
Native Couch

Recruitment:
Continuous

Organic Litter:
20 % cover

Logs:
20 m/0.1 ha.

Weediness:
LF Code
MH

Typical Weed Species
Phyla canescens

Ecological Vegetation Class bioregion benchmark

Common Name

Invasive

Impact

Fog-fruit

high

high

EVC/Bioregion Benchmark for Vegetation Quality Assessment

Murray Fans bioregion
EVC 815: Riverine Swampy Woodland
Description:
Eucalypt woodland to 15 m tall above a grassy to sedgy – herbaceous ground layer, with species indicative of periodic waterlogging. Occupies areas subject to shallow inundation only from higher-level flooding on riverine flood plain. Soils are typically
heavy, cracking mottled grey-brown clays/clay-loams and water-retentive, often with a gilgai profile which can be wet during
winter.

Large trees:
Species

DBH(cm)

Eucalyptus camaldulensis
Eucalyptus largiflorens

70 cm
50 cm

#/ha

15 / ha

Tree Canopy Cover:
%cover
Character Species

Common Name

Eucalyptus camaldulensis
Eucalyptus largiflorens

20%

River Red-gum
Black Box

Understorey:
Life form

#Spp

Immature Canopy Tree
Large Herb
Medium Herb
Small or Prostrate Herb
Large Tufted Graminoid
Medium to Small Tufted Graminoid
Medium to Tiny Non-tufted Graminoid

2
3
1
3
2
3

Total understorey projective foliage cover
LF Code

Species typical of at least part of EVC range
Wahlenbergia fluminalis
Brachyscome basaltica var. gracilis
Marsilea drummondii
Lobelia concolor
Amphibromus nervosus
Carex tereticaulis
Austrodanthonia duttoniana
Eleocharis acuta
Eleocharis pusilla

LH
LH
MH
SH
LTG
LTG
MTG
MNG
MNG

%Cover
5%
5%
10%
5%
10%
10%
20%

LF code
IT
LH
MH
SH
LTG
MTG
MNG

65%
Common Name

River Bluebell
Woodland Swamp-daisy
Common Nardoo
Poison Pratia
Common Swamp Wallaby-grass
Rush Sedge
Brown-back Wallaby-grass
Common Spike-sedge
Small Spike-sedge

Recruitment:

Episodic/Flood. Desirable period between disturbances is 5 years.

Organic Litter:
10% cover

Logs:

10 m/0.1 ha.

Weediness:
LF Code Typical Weed Species
LH
MH
LNG
MTG
MTG
MTG

Cirsium vulgare
Hypochoeris radicata
Avena fatua
Vulpia bromoides
Critesion hystrix
Briza minor

Common Name

Spear Thistle
Cat's Ear
Wild Oat
Squirrel-tail Fescue
Mediterranean Barley-grass
Lesser Quaking-grass

Ecological Vegetation Class bioregion benchmark

Invasive

high
high
high
high
high
high

Impact

high
low
low
low
low
low

EVC/Bioregion Benchmark for Vegetation Quality Assessment

Murray Fans bioregion
EVC 816: Sedgy Riverine Forest
Description:
Eucalypt forest to 25 m tall with understorey dominated by larger sedges. Understorey composition indicative of at least
occasional shallow flooding and a tolerance of gaps between floods of several years. Typically on heavy soils which can
become wet in winter. Sedgy Riverine Forest has some floristic affinities to Red Gum Swamp. It is considered to occupy areas
infrequently flooded and in which flood duration may be short, for example, higher ground surrounding the box ridges or
occurring along the river levee in a position remote from the channels from which the forest first floods. These areas are
therefore the last to flood and the first from which floods quickly recede. Soils are typically heavy clays. The major
understorey species Carex tereticaulis is intolerant of total immersion (at least in turbid water).

Large trees:
Species

DBH(cm)

Eucalyptus spp.

80 cm

#/ha

20 / ha

Tree Canopy Cover:
%cover
Character Species

Common Name

Eucalyptus camaldulensis

30%

Understorey:
Life form

Immature Canopy Tree
Medium Shrub
Medium Herb
Small or Prostrate Herb
Large Tufted Graminoid
Medium to Small Tufted Graminoid
Medium to Tiny Non-tufted Graminoid

River Red-gum

#Spp
1
2
2
1
2
2

Total understorey projective foliage cover
LF Code
MS
LH
LH
LH
MH
SH
SH
LTG
MTG
MTG
MNG
MNG

Species typical of at least part of EVC range
Exocarpos strictus
Wahlenbergia fluminalis
Senecio quadridentatus
Brachyscome basaltica var. gracilis
Marsilea drummondii
Lobelia concolor
Chamaesyce drummondii
Carex tereticaulis
Setaria jubiflora
Lachnagrostis filiformis
Eleocharis acuta
Eleocahris pusilla

Recruitment:
Episodic/Flood. Desirable period between disturbances is 10 years.

Organic Litter:
10 % cover

Logs:
20 m/0.1 ha.

Ecological Vegetation Class bioregion benchmark

%Cover
5%
10%
5%
5%
50%
10%
10%

LF code
IT
T
MH
SH
LTG
MTG
MNG

90%
Common Name

Pale-fruit Ballart
River Bluebell
Cotton Fireweed
Woodland Swamp-daisy
Common Nardoo
Poison Pratia
Flat Spurge
Rush Sedge
Warrego Summer-grass
Common Blown Grass
Common Spike-sedge
Small Spike-sedge

EVC 816: Sedgy Riverine Forest - Murray Fans bioregion

Weediness:
LF Code
LH
LH
LH
LH

Typical Weed Species
Lactuca serriola
Aster subulatus
Helminthotheca echioides
Cirsium vulgare

Common Name
Prickly Lettuce
Aster Weed
Prickly Ox-tongue
Spear Thistle

Invasive

high
high
high
high

Impact

low
low
low
high
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Gunbower Forest Outflow: Aquatic Fauna Investigation of the Gunbower Creek at Chinamans Bend
and the area of influence of the proposed Gunbower Forest Outfall
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Background
Gunbower Island is situated on the River Murray in Northern Victoria, covering 19,450 ha. It is a
floodplain ecosystem that relies on flooding to maintain its ecological communities in a healthy
condition. Under the Living Murray Initiative an investigation is currently underway to examine how
water can be delivered to the Upper Gunbower Forest and flow through to drought stressed floodplain
areas. It has been identified that the majority of water delivered via proposed large scale management
intervention options will outfall into Gunbower Creek at Chinamen’s Bend. As such, an investigation
is also underway to design a structure for the control of the outfall of environmental water released
into Gunbower Forest to Gunbower Creek and the Murray River.
The aim of the current investigation was to survey the aquatic fauna present in the Gunbower Creek at
Chinamans Bend around the proposed area of impact via construction of the Gunbower Forrest outfall
structure and to report upon the composition of the fish community and the relative abundance of
species occurring within the proposed affected area.
Five surveys of fish fauna have occurred across Gunbower Island previously, recording 16 species of
fish, including eleven native and five exotic species (Table 1.1). Previous surveys have sampled up to
23 sites across Gunbower Island; including up to seven sites within the Gunbower Creek, seven
lagoon sites associated with the Gunbower Creek and seven wetland sites (including Yarran and Little
Gunbower Creek (Douglas and Shirley 1996; Douglas et al 1998; Richardson et al. 2005; PirVic
2007; Rehwinkel and Sharpe 2008). No surveys have been previously conducted within the current
study area.
Douglas et al. (1998) concluded that the Gunbower Creek fish community was dominated by large
exotic species and that the smaller populations of large native species were maintained mostly by
stocking of hatchery sourced fish and did not therefore represent viable populations (Douglas et al.
1998). Douglas et al. (1998) did not survey within the current area of interest. Similarly, Richardson
et al. (2005) suggested that large bodied native fish present across Gunbower Island had not naturally
recruited in years preceding their study. Richardson et al. (2005) encountered significantly greater
numbers of fish in wetlands (13 879 fish) compared to creek sites (1762 fish) across Gunbower Island,
attributing this to large numbers of small-bodied species, particularly carp gudgeons (Hypseleotris
spp.) and Mosquito fish (Gambusia holbrooki) collected from wetlands. Of the exotic species
captured by Richardson et al. (2005), all goldfish, weatherloach and redfin, 94% of total common carp
and more than 99% of gambusia were from wetlands. The most recent survey of the Gunbower Island
fish community (Rehwinkel and Sharpe 2008) found similar results in relation to the distribution,
abundance and ratios of native to exotic species across Gunbower Island as to that observed by
Richardson (2005) and PIRVIC (2007), with the exception of the presence of Tandanus catfish
(Tandanus tandanus) in two lagoon sites, and trout cod (Maccullochella macquariensis) at one
Gunbower Creek site.
To date, aquatic surveys have occurred at only one site adjacent to the area of interest for the present
study, within the Gunbower Creek below Koondrook Weir (Richardson et al. 2005). Richardson et al
(2005) set two large and two small fyke nets over one night during June 2005, recording 68 carp
gudgeon (Hypseleotris spp.), 3 Australian smelt (Retropinna semoni), 2 golden perch (Macquaria
ambigua), and 1 common carp (Cyprinus carpio) adjacent, although not within the area examined in
the current study.
The current project examined the fish community at 16 sites within the Gunbower Creek inside a 1km
radius of the proposed affected area of the proposed Gunbower Forrest outfall (Figure 1). The focus
of this investigation was to identify fish species present and examine their relative abundance in the
proposed affected area.

Table 1.1. Fish species previously encountered across Gunbower Island (Rehwinkel and Sharpe 2008;
PirVic 2007; Richardson et al. 2005; Douglas et al 1998; Douglas and Shirley 1996).

Native Species

Common Name

Craterocephalus stercusmuscarum

Fly-specked Hardyhead

Retropinna semoni

Australian smelt

Hypseleotris spp.

Carp gudgeon (Group)

Melanotaenia fluviatilis

Crimson-spotted rainbowfish

Tandanus tandanus

Freshwater Catfish

Philypnodon grandiceps

Flathead Gudgeon

Philypnodon species

Dwarf Flathead Gudgeon

Bidyanus bidyanus

Silver perch

Maccullochella peelii peelii

Murray cod

Maccullochella macquariensis

Trout cod

Macquaria ambigua

Golden perch

Exotic Species

Common Name

Cyprinus carpio

Common Carp

Misgurnus anguillicaudatus

Oriental Weather Loach

Carrassius auratus

Goldfish

Perca fluviatilis

European perch 'redfin'

Gambusia Holbrooki

Eastern Gambusia

Methods
Sixteen sites were sampled for fish between the 8th and 10th of May 2009 within the proposed affected
area or area of interest for this study (Figure 1).
The study area was limited to the Gunbower Creek approximately one kilometre downstream from the
Koondrook Weir, incorporating Chinamans Bend, to the confluence of the Gunbower Creek and the
Murray River at Koondrook, a distance of approximately five river kilometres. Sixteen sites were
selected in order to sample the fish community present within the study area (Figure 1). Sites were
spaced approximately 300 m apart (Table 2 for site coordinates; Figure 2 for aerial image). At each
site, a back-pack electrofisher (LR 24 Smith Root®) was utilised for 550seconds power on time,
enabling the operator and the netter to fish approximately 50 linear metres of the stream bed.
Generally, the entire width of the stream, including all available habitat was sampled at each site,
which together with low turbidity levels, enabled a thorough examination of all fish species present at
most survey sites. For those sites at which electrofishing was limited by depth and stream width
(GB6, GB7 and GB13), two large and two small fyke nets were deployed to enhance the encounter
rate with fish. Large fyke nets (LFN) had a central wing (8 m x 0.65 m) attached to the first
supporting hoop (∅ = 0.55 m) with a mesh entry (0.32 m, stretched), and stretched mesh size of 28
mm. Small fyke nets (SFN) had dual wings (each 2.5 m x 1.2 m), with a first supporting hoop (∅ =
0.4 m) fitted with a square entry (0.15 m x 0.15 m) covered by a plastic grid with rigid square
openings (0.05 m x 0.05 m). SFNs had a stretched mesh size of 2 mm. Fyke nets were set in the
afternoon and collected the following morning (approximately 19hrs soak time) prior to the
commencement of electrofishing at each netted site. Fish identifications followed Lintermans (2007).
All carp gudgeons were identified to genus level only (i.e. Hypseleotris spp.) owing to the current
taxonomic uncertainty at the species level (Bertozzi et al. 2000). All native fish were released and
non-native fish were euthanized following ACEC guidelines
At each site sampled for fish, water quality measurements of dissolved oxygen, pH, turbidity,
electrical conductivity and temperature were measured using a Horiba U-10 multiprobe at both the
surface and near the bottom of the water body. Digital photographs of each site were taken and are
presented as Appendix A. AUSRIVAS habitat assessments were conducted at nine sites (Sites
GB1,2,3; GB6,7,8; GB13,14,15). Habitat assessments were collected for the purpose of benchmarking
and were not analysed here. Habitat assessments are presented as Appendix B.

Murray River

Gunbower

Figure 1. Aerial view of the Gunbower Creek downstream of Koondrook Weir showing the location of
study sites situated within the proposed affected area. The area of greatest likely impact result of the
Gunbower Forrest Outfall Structure is situated between sites GB5 and GB8. Yellow lines indicate the
study area boundary.

Table 2. Site number and coordinates of electrofished and netted sites within the Gunbower Creek.
Location datum WGS 84. Site location within the proposed affected area of the Gunbower Forrest
Outfall, sequential from upstream to downstream (i.e. Koondrook Weir Îconfluence of Gunbower
Creek and Murray River at Koondrook.

Site Number

Location

Gunbower Creek 1

S35 39.314 E144 07.865

Gunbower Creek 2

S35 39.081 E144 08.213

Gunbower Creek 3

S35 39.021 E144 08.031

Gunbower Creek 4

S35 38.725 E144 07.972

Gunbower Creek 5

S35 38.585 E144 08.048

Gunbower Creek 6

S35 38.565 E144 08.161

Gunbower Creek 7

S35 38.524 E144 08.033

Gunbower Creek 8

S35 39.070 E144 08.379

Gunbower Creek 9

S35 39.500 E144 08.031

Gunbower Creek 10

S35 39.523 E144 08.159

Gunbower Creek 11

S35 39.385 E144 08.187

Gunbower Creek 12

S35 39.292 E144 08.436

Gunbower Creek 13

S35 39.312 E144 08.474

Gunbower Creek 14

S35 39.323 E144 08.529

Gunbower Creek 15

S35 39.250 E144 08.528

Gunbower Creek 16

S35 39.115 E144 08.509

Results and Discussion
Water Quality
pH, Dissolved Oxygen (mg\l), Turbidity (NTU), Temperature (oC), and Electrical Conductivity
(µS\cm) were recorded at the sixteen fish survey sites within the survey area (Table 3).

Table 3. Water quality parameters recorded at sixteen sites within the Gunbower Creek during the
present study.
pH
Mean
Standard
Deviation

7.53

DO
(mg/l)
7.41

Turb
(NTU)
43.18

0.280237

1.184083

8.084708

Temp

EC

(oC)

(µS\cm)
12.86

59.37

1.412666

1.454877

All water quality results from the present study were within ANZECC guidelines for Australian
lowland rivers (ANZECC 2000). Turbidity was low during the study period, enhancing the capture
rate of fish via electro-fishing. All other parameters could be considered good and were within the
range tolerated by all native fish species within the study region.
A total of 319 fish from six native and four exotic species were captured during this investigation
(Table 4.). The most common and ubiquitous species were the carp gudgeons which dominated the
catch at each site. Two species of native fish surveyed are listed as threatened under the Victorian
Flora and Fauna Guarantee (FFG) Act (1988); the Murray-Darling rainbowfish (Melanotaenia
fluviatilis) and the fly-specked hardyhead (Craterocephalus stercusmuscarum fulvus). No other
native species surveyed here is currently listed in the FFG Act. No species of native fish surveyed
here are listed under the Commonwealth Environmental Protection and Conservation Act (1999).

Table 4. Fish species sampled within the proposed affected area of the Gunbower Creek result
of the Gunbower Forrest outfall and their Conservation Status under relevant legislative Acts
(Victorian FFG Act 1988; Commonwealth EPBC 1999).
Common name
EXOTIC Species
Goldfish
Common carp
Mosquito fish
Oriental weatherloach
NATIVE Species
Murray-Darling rainbowfish
Bony herring
Flat headed gudgeon
Australian smelt
Fly-specked hardyhead
Carp gudgeon

Scientific name
Carasius auratus
Cyprinus carpio
Gambusia holbrooki
Misgurnus anguillicaudatus
Melanotaenia fluviatilis
Nematalosa erebi
Phylipnodon grandiceps
Retropinna samoni
Craterocephalus stercusmuscarum fulvus
Hypseleotris spp

Total
number

FFG

21
9
26
2
6
1
6
6
7
230

Threatened

Threatened

EPBC

This survey was an initial assessment of fish fauna on in the Gunbower Creek downstream of the
Koondrook Weir in the area proposed to be affected by the Gunbower Forrest outfall structrue.
Unfortunately, an appropriate data set for comparison of species composition and relative abundances
at this site does not exist. However, recent surveys in other floodplain systems have reported similar
catch patterns. King et al. (2004) surveyed the nearby Barmah–Millewa Forest and found that fish
assemblages were strongly dominated by carp gudgeons and Australian smelt, and that flyspecked
hardyhead were also abundant. Ellis and Meredith (2005) surveyed two wetland systems adjacent to
the River Murray downstream of Mildura and found that carp gudgeons were clearly the most
abundant species followed by flyspecked hardyhead; Australian smelt and flathead gudgeon were
present but less abundant. Sharpe et al. (2003) surveyed Cardross Lakes and found similar relative
abundances of carp gudgeon, mosquito fish, fly-specked hardyhead and flathead gudgeon to the
present survey. This section of the Gunbower Creek can therefore be considered to have a relatively
restricted fish fauna typical of Murray River floodplain and wetland systems.
No large-bodied native fish species at any stage of their life history were encountered during the
present study. This is not surprising given the barriers obstructing fish passage throughout this reach
of the Gunbower Creek and the low water level at the time of sampling. Barriers to passage observed
here are due primarily to prolonged periods of low or no flow; extensive log jams and sandbars and
generally very shallow available habitats (<1m). These condition are however suitable for small
bodied fish, particularly carp gudgeons, mosquito fish, hardyheads and smelt. During times of high
flow (i.e. releases from the Koondrook Weir) or higher Murray River levels which raise the water
level within the study area, it could be reasonably expected that species occupying the Murray River
would move into this section of the Gunbower Creek (downstream of Koondrook Weir). As the
images in Appendix A demonstrate, the large amount of large woody debris and aquatic vegetation
present within the study area could benefit large bodied native species such as golden perch and
Murray cod if they occupied, even temporarily, this area of the Gunbower Creek. Richardson et al.
(2005) encountered one golden perch in the Gunbower Creek adjacent to the current study area but
none were found there during the current investigation, indicating that this species has occupied the
area previously. Murray cod and golden perch, and potentially the trout cod (Maccullochella
macquariensis) that exist in the region may temporarily occupy the current study area but are unlikely
to remain when water levels drop to that observed at the time of the current study. Anabranch
systems of the Murray River are considered excellent habitat for native fish, as has been observed in
elsewhere in the Gunbower Creek upstream of the Koondrook weir (Richardson et al. 2005;
Rehwinkel and Sharpe 2008). Further, the FFG listed Murray rainbowfish and fly-specked hardyhead
encountered during the present investigation may also benefit from any improvement to the current
flow regime of this reach of the Gunbower Creek result of outfall into the Gunbower Creek for the
same reasons as identified above. As such, the proposed management option of flooding the
Gunbower Forrest, with outfall to the Gunbower Creek at Chinamans Bend at the current study area
could be expected to intermittently benefit native fish by providing them with access to habitats
known to be preferential to them (large woody debris and riparian vegetation: Saddlier et al. 2008)
during periods of elevated water level. It should be noted however than increased sedimentation and
the removal of large woody debris within the Gunbower Creek must be minimised during and
following construction of a Gunbower Forrest Outfall structure to avoid detrimentally affecting the
present habitat condition for native fish in this reach of the Gunbower Creek. Further, fish passage
past any outfall structure must be carefully considered.
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Appendix A
Gunbower Creek FFIA MDFRC Fish survey sites images by site: corresponds to Figure 2.
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1.1.
1.1.1.

Commonwealth Legislation
Environment Protection and Biodiversity Conservation Act 1999

The federal Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) lists matters
of national conservation significance including:
-

Ramsar wetlands

-

Threatened flora, fauna and ecological communities

-

World heritage values

-

Migratory species

-

Nuclear actions

-

Commonwealth marine areas

-

National Heritage Places

Any significant impacts to these matters of national environmental significance are considered
'Controlled Actions' and require assessment and approval by the Environment Minister and
Department of Environment and Heritage (DEH) under the EPBC Act. Proposals involving the
Commonwealth and Commonwealth land also come under the Act.

Matters of national conservation significance relevant to Gunbower Forest and the current proposal are
briefly discussed below, along with a definition of significant impacts on such.

Ramsar Wetlands
Ramsar sites are wetlands recognised as of international importance. An approval under the EPBC Act
is required for any action occurring within a Ramsar wetland that will have or is likely to have a
significant impact on the ecological character of the wetland, specifically if:
-

areas of the wetland are to be destroyed or substantially modified

-

a substantial or measurable change in the hydrological regime of the wetland will result, i.e.
change to the volume, timing duration and frequency of ground and surface water flows to and
within the wetland

-

the habitat or lifecycle of native species, including invertebrate fauna and fish species
dependant on the wetland is affected

-

a substantial and measurable change in the water quality of the wetland occurs

-

an invasive species that is harmful to the ecological character of the wetland establishes, or an
existing invasive species is spread within the wetland

EXTERT - Gunbower Forest Outfet Ecological Investigation, May 2009
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Threatened Species
EPBC Act listed threatened flora and fauna includes species which are vulnerable, endangered,
critically endangered and extinct on a national scale. A referral to DEH is required if an action is likely
to have a significant impact on a critically endangered or endangered species and results in:
-

long term decrease in the size of the population

-

reduction in the area of species' occupancy

-

fragmentation of an existing population

-

an adverse affect on habitat critical to the survival of the species

-

disruption of the population breeding cycle

-

modification, destruction, isolation or a decrease the availability or quality of habitat to the
extent that the species is likely to decline

-

harmful invasive species establishing in the species habitat

-

introduce diseases which may cause the species to decline

-

interference of the species' recovery

An EPBC Act referral is also required if an action is likely to have a significant impact on a vulnerable
species and result in:
-

long term decrease in the size of an import population of the species

-

reduction in the area of occupancy for an important population

-

fragmentation an existing important population

-

an adverse affect on habitat critical to the survival of the species

-

disruption of the breeding cycle of an important population

-

modification, destruction, isolation or a decrease the availability or quality of habitat to the
extent that the species is likely to decline

-

harmful invasive species establishing in the species habitat

-

introduce diseases which may cause the species to decline

-

interference of the species' recovery

EXTERT- Gunbower Forest Outfet Ecological Investigation, May 2009
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Threatened Ecological Communities
Nationally listed ecological communities include unique and naturally occurring flora and fauna
associations which are facing an extremely high or high risk of extinction in the wild, and are hence
categorised as critically endangered, endangered or vulnerable. Any action that will have, or is likely to
have a significant impact on a critically endangered or endangered ecological community, requires an
EPBC Act referral, specifically if it:
-

reduces the extent of an ecological community

-

fragments or increases fragmentation of an ecological community

-

adversely affects habitat critical to the survival of an ecological community

-

modifies or destroys abiotic (non-living) factors (such as water, nutrients, or soil) necessary for
an ecological community's survival, including reduction of groundwater levels, or substantial
alteration of surface water drainage patterns

-

causes a substantial change in the species composition of an ecological community, including
causing a decline or loss of functionally important species

-

causes a substantial reduction in the quality or integrity of an occurrence of an ecological
community including, but not limited to:
• assisting invasive species, that are harmful to the listed ecological community, to
become established, or
• causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants
into the ecological community which kill or inhibit the growth of species in the
ecological community

-

interferes with the recovery of an ecological community

Migratory Species
Migratory species travel between two or more countries to complete part of their annual and/or
lifecycle and include birds, mammals and reptiles (turtles). An action will require approval under the
EPBC Act if it has, will have, or is likely to have a significant impact on a listed migratory species,
which results in a:
-

substantial modification destruction or isolation of an area of important habitat for a migratory
species (including by fragmenting, altering fire regimes, altering nutrient cycles or altering
hydrological cycles)

EXTERT- Gunbower Forest Outfet Ecological Investigation, May 2009
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-

an invasive species that is harmful to the migratory species establishing in an area of important
habitat for the migratory species

-

serious disruption to the lifecycle (breeding, feeding, migration or resting behaviour) of an
ecologically significant proportion of the population of a migratory species

Note where a migratory species is also listed as a threatened species, the criteria relating to
threatened species apply.

Potential Implications
The current proposal will require further consideration of matters of national conservation significance,
as Gunbower Forest was listed as a Ramsar site in 1982 in recognition of its role in maintaining
regional biodiversity, and the number and diversity of waterbirds supported by the forest in flood (DSE,
2003a). Furthermore the following two threatened and seven migratory fauna species, four threatened
flora species, and three threatened ecological communities, have been recorded and/or their habitat is
predicted to occur within 10km of the study area (DEH, 2009).

Nationally Threatened Fauna
-

Regent Honeyeater (Xnthochaera phrygia ) - Endangered

-

Murray Cod (Maccullochella peelii peelii ) - Vulnerable

-

Cattle Egret (Ardea ibis ) - Migratory

-

Fork-tailed Swift (Apus pacificus ) - Migratory

-

Great Egret (Ardea alba ) - Migratory

-

Latham's Snipe (Gallinago hardwickii ) - Migratory

-

Painted Snipe (Rostratula benghalensis s. lat ) - Migratory

-

White-bellied Sea-Eagle (Haliaeetus leucogaster ) - Migratory

-

White-throated Needletail (Hirundapus caudacutus ) - Migratory

Nationally Threatened Flora
-

Winged Peppercress (Lepidium monoplocoides) - Endangered

-

Stiff Groundsel (Senecio behrianus) - Endangered

-

River Swamp Wallaby-grass (Amphibromus fluitans) - Vulnerable

-

Western Water-starwort (Callitriche cyclocarpa) - Vulnerable

Nationally Threatened Ecological Communities
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-

Buloke Woodlands of the Riverina and Murray-Darling Depression Bioregions Endangered

-

Weeping Myall Woodlands - Endangered

-

White Box-Yellow Box-Blakely's Red Gum Grassy Woodland and Derived Native
Grassland - Critically Endangered

The proposed outlet structure is therefore likely, to some degree, impact on matters of national
conservation significance and hence, requires an EPBC Act referral. Although, it is acknowledged that
the overarching project - providing environmental flow to larger areas of the forest - will almost
certainly enhance the ecological health of the floodplain forest.

Recommended Actions
¾ Conduct a targeted ecological survey to determine the likelihood of any EPBC Act listed
threatened and migratory species and/or ecological communities occurring in the study area
¾ Avoid impacting EPBC Act listed threatened and migratory species through careful design and
construction of the outlet structure, where possible
¾ Determine if the Gunbower Forest outlet project will have a 'significant impact' (important,
notable, or of consequence, having regard to their context or intensity) on the Ramsar site and
any EPBC Act listed species, ecological communities and the Ramsar wetland
¾ Submit an EPBC Act referral to the DEH to determine if works associated with the proposed
Gunbower Forest Outlet are a 'controlled action' and hence requiring formal assessment and
approval. Additional actions will be required if the project is deemed as having a 'significant
impact' on matters of national significance

Timeframes
-

Detailed flora and fauna surveying should be conducted in spring and preferably post flooding

-

The Environment Minister has 20 business days (provided that sufficient information is
provided in the referral) to make a decision on the project's EPBC Act referral

-

If the project is determined as a 'controlled action' a detailed assessment of the impacts on
matters of national significance will be required, that will also be subject to public assessment.
There is no information on the length of this process.
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1.2.

Victorian State Legislation

1.2.1.

Environmental Effects Act 1978

The Victorian Environmental Effects Act 1978 establishes a system for assessing the consequences of
proposed developments on the surrounding environment. It requires the preparation of an
Environmental Effects Statement for any proposed public works projects.
Environmental effects requiring assessment and potentially an Environmental Effects Statement under
the Act according to the Ministerial Guidelines (DSE, 2006) include:
•

Potential clearing of 10ha or more of native vegetation that is, or is likely to be of very high
conservation significance (as defined in accordance with Appendix 3 of Victoria's Native
Vegetation Management Framework)

•

Potential long-term change to the ecological character of a wetland listed under the RAMSAR
convention or in 'A Directory of Important Wetlands in Australia'

•

A combination of any two of the following:
-

Potential clearing of 10ha or more of native vegetation

-

Matter listed under the Flora and Fauna Guarantee Act 1998 (FFG Act)

-

Potential extensive or major effects on landscape values of regional importance,
especially where recognised by a planning scheme overlay or within or adjoining land
reserved under the National Parks Act 1975

-

Potential extensive or major effects on Aboriginal cultural heritage

Potential Implications
The majority of the study area is mapped as supporting assessable native vegetation including one
Ecological Vegetation Class (EVC) of very high Conservation Significance (refer to Appendix two) –
the bioregionally vulnerable Riverine Grassy Woodland (EVC 295). Furthermore a range of flora and
fauna species listed under the FFG Act have been recorded in and surrounding the study area (refer to
Appendix two). According to the above guidelines, an Environmental Effects Statement would be
required if 10ha or more of this vegetation is to be cleared, and one or more of the FFG Act listed
species was found in the construction area.
It is assumed the positive benefits associated flooding the River Red Gum (Eucalyptus camaldulensis)
dominated sections of the forest will not create a long-term negative change to the ecological character
of the ecosystems nor have a negative effect on the landscape values. Having said that, these factors
should be re-assessed once the outlet design has been established.
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Recommended Actions
¾ Determine the area and condition of native vegetation, in particular the Riverine Grassy
Woodland, potentially impacted by the proposed development
¾ Conduct a targeted flora and fauna survey of the study area to determine the likelihood of any
FFG Act listed threatened species occurring there
¾ Avoid impacting high conservation significance Riverine Grassy Woodland (EVC 295)
vegetation and FFG Act listed threatened species through careful design and construction of
the outlet structure, where possible
¾ If Gunbower Forest outlet project triggers one more of the above environmental effects criteria
write to the Minister for Planning seeking a determination as to whether an Environment Effects
Statement (EES) is required, and/or of any project conditions

Timeframes
-

Detailed flora and fauna surveying should be conducted in spring and preferably post flooding

-

The Minister for Planning (or Department of Planning and Community Development (DPCD)
acting on behalf of the minister) will determine if an EES is required within 20 business days

-

The EES scope must be open to public input for at least 15 business days, prior to developing
the EES

-

The CMA would then be required to establish a study program and consultation plan based on
the scoping requirements, with respect to a project specific Technical Reference Group created
to advise the DPCD

-

Draft the EES

-

The final EES is to be released for public comment for between 20 and 30 business days

-

The Minister may appoint an inquiry to evaluate the environmental effects and in response to
the public comment

-

1.2.2.

The final assessment of the EES by the Minister will be provided within 25 business days

Planning and Environment Act 1987

The Planning and Environment Act 1987 establishes a planning framework for the use, development
and protection of land in Victoria through the Victorian Planning Provisions (VPP). The provisions set
out state-wide reference documents for the creation, amendment and application of local municipal
planning schemes, and stipulate actions that require a planning permit. Under the Act the VVP and
planning schemes also have specific control measures for the protection of native vegetation namely
through Clause 52.17 (native vegetation) and the Native Vegetation Management Framework (refer to
Section 3.4.1).
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Potential Implications
The Gunbower Forest outlet study area is zoned as a Public Conservation and Resource (PCRZ) in
the Gannawarra municipality planning scheme and has a Land Subject to Inundation overlay (LSIO)
over the floodplain and Environmental Significance - Schedule 1 overlay (ESO1) along Gunbower
Creek (DSE, 2009b).

A planning permit will be required through the Gannawarra Shire Council for the Gunbower Forest
outlet project under the LSIO, as the CMA and the project are not included in the scheduled
exemptions (44.04-1). A permit would also be needed for the removal of native vegetation unless the
project is deemed to meet the following exemption listed in the Particular Provision – Clause 52.17-6:

The native vegetation is to be removed, destroyed or lopped to enable the construction
of a Utility installation in accordance with a code(s) of practice approved by Secretary of
the Department of Sustainability and Environment, incorporated into this scheme and
listed in the Schedule to this Clause.

Public authorities are exempt from submitting a planning permit under the ESO1, where proposed
works are to regulate the flow of water in a water course, regulate flooding or construct or redirect a
watercourse (point 3.0 in ESO schedule 1). The CMA would also be exempt from submitting a permit
under the PCRZ if the project is assessed as 'conducted by or on behalf of a public land manager or
Parks Victoria under the relevant provisions of the Local Government Act 1989, the Reference Areas

Act 1978, the National Parks Act 1975, the Fisheries Act 1995, the Wildlife Act 1975, the Forest Act
1958, the Water Industry Act 1994, the Water Act 1989, the Marine Act 1988, the Port of Melbourne
Authority Act 1958 or the Crown Land (Reserves) Act 1978'' (Particular Provision – Clause 36.03-1).

Recommended Actions
¾ Avoid and minimise impacts to native vegetation through careful design and construction of the
outlet structure where possible
¾ Initiate discussions re the Gunbower Forest outlet proposal with the local planning authority
(Gannawarra Shire Council and Department of Sustainability and Environment – specifically
the regional Public Land Services managers)
¾ Assess the confirmed construction footprint and draft a Net Gain report for submission to
council with the planning permit application
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¾ Lodge a planning permit application for undertaking works in a Public Conservation and
Resource zone, which is covered by Land Subject to Inundation overlay (LSIO) and will require
removal of native vegetation

Timeframes
-

Initiate discussions with Department of Sustainability and Environment's regional Public Land
Services as soon as possible

-

Detailed flora and fauna surveying should be conducted in spring and preferably post flooding

-

Net Gain report can be drafted in one to two months

-

Any planning permit referred to the DSE must be processed within 28 days, providing all
necessary information is included in the original submission

1.2.3.

Flora and Fauna Guarantee Act 1988

The Flora and Fauna Guarantee Act 1988 (FFG Act) provides a legal and administrative framework
that promotes the conservation of Victoria's native animals, plants and ecosystems. The Act facilitates
the listing of threatened species and communities, protected flora, and threatening process, as well as
their management. The FFG Act is referenced in the State Planning Policy Framework, contained in
each local planning scheme, and hence the local planning authority is likely to consider the FFG Act's
objectives when making decisions regarding changes in land use.

Potential Implications
Information reviewed for the current project identified thirteen fauna and five flora species listed as
threatened under the FFG Act (Viridans 2007a and 2007b) which have been recorded in and/or nearby
(<10km) the Gunbower Forest outlet study area (listed on the following page).

Fauna species listed on the FFG Act
-

Apostlebird (Struthidea cinerea)

-

Australasian Bittern (Botaurus poiciloptilus)

-

Regent Honeyeater (Xnthochaera phrygia)

-

White-bellied Sea-Eagle (Haliaeetus leucogaster)

-

Bush Stone-curlew (Burhinus grallarius)

-

Diamond Firetail (Stagonopleura guttata)

-

Eastern Great Egret (Ardea modesta)

-

Grey-crowned Babbler (Pomatostomus temporalis)

-

Intermediate Egret (Ardea intermedia)
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-

Broad-shelled Turtle (Macrochelodina expansa)

-

Brown Toadlet (Pseudophryne bibronii)

-

Murray Cod (Maccullochella peelii peelii)

-

Silver Perch (Bidyanus bidyanus)

Flora species listed on the FFG Act
-

Buloke (Allocasuarina luehmannii)

-

Western Water-starwort (Callitriche cyclocarpa)

-

Winged Peppercress (Lepidium monoplocoides)

-

Stiff Groundsel (Senecio behrianus)

-

Dwarf Swainson-pea (Swainsona phacoides)

Any project impacting on one or more of these species on public land would require a permit from the
Department of Sustainability and Environment under the FFG Act. A permit would also be required to
remove Protected Flora species (i.e. native daisies (Asteraceae spp.), wattles (Acacia spp.), Emubushes (Eremophila spp.) etc) from the study area.

In addition to threatened species, the Gunbower Forest outlet project could potentially trigger a number
of FFG Act listed threatening processes, including:
-

Alternation of natural flow of rivers and streams

-

Alternation of natural temperature regimes of rivers and streams

-

Degradation of native riparian vegetation along Victorian rivers and streams

-

Increase in sediment input into Victorian rivers and streams due to human activities

-

Invasion of native vegetation by 'environmental weeds'

-

Loss of coarse woody debris from Victorian native forests and woodlands

-

Loss of hollow bearing trees from Victorian native forests

-

Prevention of passage of aquatic biota as a result of the presence of in-stream structures

Recommended Actions
¾ Conduct a targeted survey of the study area for threatened species, and habitat suitable for
threatened species and protected flora
¾ Avoid impacting on threatened species, habitat suitable for threatened species and protected
flora, and triggering threatening process through careful design and construction of the outlet
structure where possible
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¾ Confirm the Gunbower Forest outlet study area is not subject to an Interim Conservation Order
under the FFG Act
¾ If a FFG Act issue is triggered in the Gunbower Forest outlet project, initiate discussions with
DSE early in the planning phase re FFG Act listed species potentially impacted and threatening
process triggered, as the planning authorities must have regard for the requirements of the
FFG Act in determining whether or not to grant a planning permit and hence the project may be
referred to the DSE
¾ If necessary, apply for a permit to take or move threatened and protected flora

Timeframes
-

Detailed flora and fauna surveying should be conducted in spring and preferably post flooding

-

Initiate discussions re the Gunbower Forest outlet proposal with the local planning authority
(Gannawarra Shire Council and Department of Sustainability and Environment – specifically
the regional Biodiversity Services managers)

-

There is no specified timeframe for processing a permit application under the FFG Act,
although having said that providing all necessary information at the outset will minimise delays

1.2.4.

Catchment and Land Protection Act 1994

The state Catchment and Land Protection Act 1994 (CaLP Act) addresses environmental management
on a catchment scale to enhance long-term land productivity and conservation of the environment by
establishing a system of controls on noxious weeds and pest animals.

Potential Implications
It is highly likely that the Gunbower Forest outlet study area supports noxious weeds, and there is also
reasonable potential for the construction of the structure to introduce such species.

Recommended Actions
¾ Identify any listed noxious weeds or pest animals present in Gunbower Forest outlet study area
and take appropriate steps to control or eradicate them.
¾ Identify potential threats of listed noxious weeds or pest animals that may establish as a result
of the construction and prepare a management plan to mitigate against the risk of
establishment.
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Timeframe
-

Detailed flora surveying to identify noxious and other weed species should be conducted during
spring

1.2.5.

Conservation Forests and Land Act 1987

The purpose of the Victorian Conservation Forests and Land Act 1987 is to consolidate the
administrative and financial management and enforcement provisions of forest, soil, vermin and
noxious weeds.

Potential Implications
Public authorities must submit a plan of works prior to the commencement of works on crown land,
(including national parks as defined in the Victorian National Parks Act 1975) for works which involve
the construction of dams, weirs, or other structures, in or across waterways which potentially interfere
with the passage of fish, or the quality of aquatic habitat.

Recommended Actions
¾ Conduct a survey of fish species and associated habitat in sections of Gunbower Creek
potentially impacted by the proposed Gunbower Forest outlet to determine the impacts on such
¾ Determine if the Gunbower Forest outlet project will impact on any 'critical habitat' under the
FFG Act
¾ Avoid impacting on fish species, their habitat and movement along waterways through careful
design and construction of the outlet structure where possible
¾ Submit a plan of works to the relevant authority.

Timeframe
-

Detailed aquatic fauna and habitat surveying should be conducted whilst waterways in the
study area support water

-

There is no specified timeframe for processing a works plan, having said that provision of all
necessary information at the outset will minimise delays
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1.2.6.

Water Act 1989

The state Water Act 1989 governs the protection and enhancement of the environmental qualities of
waterways and their in-stream uses, amongst other responsibilities. The Act requires that new dams,
weirs and erosion-control structures in or across watercourses that may interfere with the movement of
fish along waterways and with the quality of the aquatic habitat, must be licensed.

The Act also requires an 'authority that has a waterway management district' to review (on behalf of
the Minister for Water) and carry out works to improve the environmental values and health of water
ecosystems, including their biodiversity, ecological functions, quality of water and other uses that
depend on environmental condition.

Potential Implications
The Gunbower Forest outlet project will invoke the Water Act 1989 given the project's aim of regulating
floodwater movement off the island into Gunbower Creek via a constructed structure. Although without
an understanding of the outlet design, it is difficult to determine the full impact on the waterways in the
study area.

Recommended Actions
¾ Conduct a survey of the aquatic habitat and species it supports in the study area
¾ Avoid impacting on fish species, their habitat and movement along waterways through careful
design and construction of the outlet structure where possible
¾ Determine if the CMA are required to apply for a licence to conduct works on a waterway with
the Minister of Water

Timeframe
-

Detailed aquatic fauna and habitat surveying should be conducted whilst waterways in the
study area support water

-

There is no specified timeframe for processing of works licence applications; it could be
assumed that the process is relatively straight forward given the CMA is a water management
authority
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1.2.7.

Fisheries Act 1995

One of the purposes of the Victorian Fisheries Act 1995 is to facilitate the regulation, management and
conservation of fisheries and aquatic habitats, although the act is largely concerned with fish
harvesting and fishing licences. In reference to threatened species the act defers to the state FFG Act.

Potential Implications
The Gunbower Forest outlet project is likely to both have a short-term impact on the riparian habitat in
Gunbower Creek around Chinaman's Bend, influence fish movement in and out the forest when in
flood, and potentially impact on threatened species.

Recommended Actions
¾ Conduct a survey of the aquatic habitat and species it supports in the study area
¾ Avoid impacting on fish species, their habitat and movement along waterways through careful
design and construction of the outlet structure where possible
¾ Follow recommended actions under the FFG Act for any state threatened species

Timeframe
-

Detailed aquatic fauna and habitat surveying should be conducted whilst waterways in the
study area support water

1.3.

1.3.1.

Victorian State Policies

Native Vegetation Management Framework 2002

The Native Vegetation Management Framework (NVMF) is an incorporated document in the Victorian
Planning Provisions and part of all local government planning schemes. The NVMF is consistent with,
and aids the implementation of State's Net Gain goal.

Net Gain is defined as the "outcome for native vegetation and habitat where overall gains are greater

than overall losses and where individual losses are avoided where possible" (DNRE, 2002). The three
step approach to achieving a Net Gain, as outlined in the NVMF, is as follows:
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1. Adverse impacts on native vegetation should be avoided, particularly
removal of vegetation.
2. Where impacts cannot be avoided, impacts should be minimised through
planning and design considerations with input from relevant experts.
3. Appropriate offsets (or Net Gain Targets) need to be identified to
compensate for native vegetation removal.
Net Gain assessments apply the Habitat Hectare methodology - a standardised approach to quantify
the quality of native vegetation over a specific area (DNRE, 2002).

Potential Implications
The proposed Gunbower Forest outlet study area is mapped as supporting bioregionally vulnerable
and depleted remnant vegetation (refer to Appendix two) in a Ramsar site and potentially supports
nationally and state listed threatened species, flora and fauna listed on the DSE's rare and threatened
species advisory lists and numerous large old habitat trees. Hence the project is likely to impact on
vegetation of high to very high conservation significance under the NVMF. Planning permit applications
for the removal of very high conservation significance vegetation are 'not permitted unless exceptional
circumstances apply (i.e. impacts are an unavoidable part of a development project, with approval of
the Minister for Environment and Conservation (or delegate) based on consideration of environmental,
social and economic values from a statewide perspective)' (page 54, DNRE, 2002) and for high
conservation significance vegetation are 'generally not permitted' (page 54, DNRE, 2002).
According to the NVMF, if some clearing is permitted the following offset requirements must be met:

NVMF offsets criteria for Very High Conservation Significance vegetation (pages 54-55, DNRE, 2002):
• Net Outcome - Net gain (i.e. at least 2 x the calculated loss in habitat hectares)
• Formal Agreement to Achieve and Secure Offset Requirements to achieve offsets must be
identified in the associated management agreement &/or the permit condition for the clearing and
project conditions. Gains must be of an on-going and secure nature. Once achieved the offset
must be maintained and the relevant planning authorities must retain adequate and readily
accessible records of agreed offset arrangements
• Like-for-like:
–

Gains must be within the same vegetation/ habitat type

–

Gains must have a similar or more effective ecological function and land protection
function as impacted by the loss

–

The proposed offset vegetation must be at least 90% of the quality of the vegetation lost
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–

The proportion of revegetation included in the offset (in habitat hectares) is limited to
10%

• Large Old Tree Objective for Offset - For every large tree removed, eight other large trees are to
be permanently protected and forty new trees are to be recruited
• Vicinity - Gains must be within the same bioregion, priority landscape zone as the loss where
considered appropriate by the planning authority
• Timing - Offsets to be initiated prior to the loss occurs

NVMF offsets criteria for High Conservation Significance vegetation (pages 54-55, DNRE, 2002):
• Net Outcome - Net gain (i.e. at least 1.5 x the calculated loss in habitat hectares)
• Formal Agreement to Achieve and Secure Offset Requirements to achieve offsets must be
identified in the associated management agreement &/or the permit condition for the clearing and
project conditions. Gains must be of an on-going and secure nature. Once achieved the offset
must be maintained and the relevant planning authorities must retain adequate and readily
accessible records of agreed offset arrangements
• Like-for-like
–

Gains must be within the same vegetation/ habitat type OR a very high significance
vegetation / habitat in the same bioregion

–

Gains must have a similar or more effective ecological function OR land protection
function as impacted by the loss

–

The proposed offset vegetation must be at least 75% of the quality of the vegetation lost

–

The proportion of revegetation included in the offset (in habitat hectares) is limited to
25%

• Large Old Tree Objective for Offset - For every large tree removed, four other large trees are to be
permanently protected and twenty new trees are to be recruited
• Vicinity - Gains must be within the same bioregion as the loss
• Timing - Offsets to be initiated as son as possible after loss occurs but no more than 1 year
(seasonal requirements to be considered)
Furthermore as part of the approval process, the organisation which maintains the Ramsar wetland
registry must be contacted and invited to make a submission (DSE, 2007).

Recommended Actions
¾ Conduct a preliminary survey of native vegetation in the Gunbower Forest outlet study area to
determine options for avoiding and minimising impacts on native vegetation and threatened
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species, and assess the likelihood of any flora and fauna species listed on federal, state or
DSE rare and threatened species advisory lists
¾ Avoid impacting on native vegetation, threatened species and associated habitat through
careful design and construction of the outlet structure where possible
¾ Initiate discussions re the Gunbower Forest outlet proposal with the local planning authority
(Gannawarra Shire Council and Department of Sustainability and Environment – specifically
the regional Biodiversity, Land and Fire and Public Land Services managers)
¾ Map and assess the quality (Habitat hectare) of native vegetation within the proposed
Gunbower Forest outlet project area and document results in a Net Gain report for submission
with the planning permit
¾ Determine any offset requirements to compensate for the loss of native vegetation in the
project area
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CONCLUSION
The Gunbower Forest outlet study area (Chinaman's Bend on Gunbower Creek) potentially supports
high to very high conservation significance Ecological Vegetation Class; nationally, state and regionally
threatened flora and fauna; international migratory birds; and legislatively listed noxious weeds. The
study area is also covered by Environmental Significance and Land Subject to Inundation overlays in
the Gannawarra planning scheme and is located in an internationally recognised Ramsar wetland.

Construction of an outlet structure in this area will trigger a number of biodiversity conservation
legislations and regulations if it requires native vegetation removal, impacts on the threatened species,
encourages weeds, hinders fish movement, and alters waterways.

The approval process for such projects can be complicated and time consuming, as it involves multiple
government entities. It is hence recommended the CMA initiate discussions with the regional DSE
managers for Biodiversity, Land and Fire and Public Services regarding the project as early as
possible to resolve any major hindrances and identify a suitable outcome.
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