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Sites of Faunal and Habitat Significance in North
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Volume 1—Introduction And Overview
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Volume 1 has been printed to allow easy access to an overview of the study and an explanation of how the
information has been presented. All six volumes are available on the accompanying CD. All information
concerning the sites of significance can be accessed viathis CD, asis explained in the User’ s Guide on page
XXii.
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Site
Site
Site
Site
Site
Site
Site

86.
87.
88.
89.
90.
101.
102.
103.
104.

Chadds Creek

Hewitts Road

Deep Creek—Running Creek

La Trobe Downs-Doctors Gully Creek
Stewart Ponds Creek

Arthurs Creek—Chadds Creek Headwaters
Running Creek Headwaters

Diamond Creek Headwaters

Steels Creek—Watsons Creek Headwaters

Shire of Yarra Ranges

Site
Site

62.
81.

Y ering Gorge-Y ering Flats
Watsons Creek—Y arra Ridge

Site 104. Steds Creek—Watsons Creek Headwaters

City of Manningham (bordering sections)

Site
Site
Site
Site
Site
Site
Site

32.
33.
34.
35.
57.
58.
59.

Bolin Billabong Bulleen

Banyule Flats-Warringal Swamplands

Bonds Road-Birrarung Park—\Westerfolds Park

Lower Eltham Park—Wingrove Park—Thomsons
Pettys-Sweeneys—Paddles-M orrisons-Glynns

Pound Bend—Fourth Hill-The Common-Black Flat
Jumping Creek—Stane Brag-Y arra Brae—Bend of 1dands

City of Moreland (bordering sections)

Site

6.

Heidelberg Road to Normanby Avenue
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Abbreviations

Melbourne Water

Arthur Rylah Ingtitute for Environmental Research.

China/Australia Migratory Bird Agreement for the protection of migratory birds and
their environment.

Department of Industry, Technology and Resources

Environment Protection Authority.

Grester Melbourne.

International Union for the Conservation of Nature.

Japan/Australia Migratory Bird Agreement for the protection of migratory birds and
their environment.

Land Conservation Council of Victoria.

Ministry for Planning and Environment.

Melbourne Parks & Waterways

North East Melbourne

Department of Natural Resources and Environment (including the National Parks
Service—NPS); formerly Department of Conservation and Natural Resources
(CNR); Department of Conservation and Environment (DCE); and Department of
Conservation, Forests and Lands (CFL).

Convention of wetlands of international importance, especially as waterfow! habitat
Royal Australasian Ornithologists Union.

South East Melbourne

Upper YarraValley and Dandenong Ranges

Western Melbourne

NOTE: National Parks Service and Melbourne Parks & Waterways were amalgamated in December 1996. Al
reference and discussion isto pre-amalgamation.
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USER GUIDE

Making the amount of detailed information contained in this large report easily accessible to all its potential
users has been greatly assisted by interactive multi-media technology. The CD Rom disk in the back pocket
of this volume contains everything necessary for usersto find their way quickly to the sections of most
interest to themselves. It also includes an electronic version of this volume. The user-friendly Acrobat
program chosen to present the report carries with it a comprehensive Help function. The guidelines below are
specific to this report and will help you get started.

The User Guide explains how to get started with using the report, how the information in the maps and
text has been structured, and ways of navigating through the extensive information available.

Volume 1 outlines the background to the report, describes the geographic areas within NEM, details the
methods used in the fieldwork, explains the organisation of and rationale for the sites of significance and puts
the case for strategic habitat links and hydrological management strategies for the region. The bibliography is
attached to this volume.

All the sites of significance are listed and cross-referenced according to significance rating and shire or
municipality.

A printed version of the entire report is held by Nillumbik Shire Council. Copies of volume 1 and
extracts from the balance of the report are available.

GETTING STARTED

When you first access the CD, double click on the Read M e file according to your computer type. The
Read M e file has information on how to install the Acrobat Reader software necessary for using the CD-
ROM. After you have successfully installed the Acrobat Reader software, open the file called HOME.PDF.
The Acrobat Reader application will launch and you will be presented with the opening screen of the CD-
ROM. The key words at the bottom of the home page are linked to the text and maps that make up the
report. Follow the links on this screen to the sections which interest you.

Take note of the cursor’ s appearance while using the Acrobat Reader application. A link will be indicated
by the cursor changing from a hand to a pointing finger. This indicates that clicking will send you to another
section of the CD-ROM. For example try clicking on ‘ Table of Contents' on the home page. Thiswill bring
up afull listing of the contents of the written part of the report. Using the cursor,click on any heading. The
detailed information on the selected topic will then be displayed.

Browsing

The CD-ROM has been designed so that you can access the information in a number of ways. Thefirst is
simply browsing asif it were a printed book. In this case, you would simply use the Table of Contents as
your starting point, and once within the body of the work, use the Next Page and Previous Page
buttons to navigate. The first page of every document has alink back to the Home Page, the Table of
Contents Page and the Maps Page. Use the Fir st Page button on the toolbar to get there quickly.

Browsing with Maps

Another way to access the information on the CD-ROM is to browse using the Maps as your guide. From
the Maps Page, you are able to click and go to more detailed maps. From these maps, it is possible to click
on the site names to access text information regarding the chosen site.
For example if you are interested in a site in the Nillumbik Lowland Hills you follow these steps.
1 from the Home Page click on ‘maps —this will take you to a summary map of the study area showing
the location of each biophysical zone
2 click on the name ‘Nillumbik Lowland Hills
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3 the next map provides more detail, including the boundaries and the names of each site of
significance—click on the site that interests you
4 you will see awritten description of that site. Y ou can now search for information using the Acrobat
Search facility.
Acrobat offers many other ways to navigate within and between maps. Refer to the online Help function
for assistance.

All regions and site information can be accessed directly from the maps.

Searching for Information

Most users will have more specific interests and it is for these that the Search function was created. Click on
the icon showing binocularsin front of a page and you will be presented with a dialogue box. Type in akey
word and click on search. Y ou will be shown alist of al the files containing your item of interest.

example: you typed dieback:
—you are presented with alist of files and the message found 11 out of 29 documents
—you can click on each of these in turn and be taken to the relevant file where all referencesto ‘dieback’ are
highlighted
—however you are interested mainly in the Plenty Gorge
—Within the search dialogue box you check the box pr oximity then type ‘ dieback’ and ‘ Plenty Gorge

—this time your choices are 7 from 29 documents.
Y ou can refine the search even further by adding extra key words; consult the online help for further detail.

While reading through the sections you have chosen you will find other cross references—e.g. ‘see also
site 64’ you can move to the relevant place by typing ‘site 64" in the search box. Within the file for that site
you can search for your particular interest using the Find button (the binoculars without a page behind
them). Any chosen section can be printed out and retained.

Tools and buttons

The Online Help will explain the use of all the tools and buttons in the tool bar and how to make the most
effective use of the program.

KEY INFORMATION PATHWAYS

Theinformation in the report has been structured into six main volumes. Volume 1 provides an overview and
volumes 2 to 6 describe in detail findings relevant to each of the 104 sites of significance. These are collected
under five biophysical zones.

Volume 2: Volcanic Plains (Sites 1-24)

Volume 3: Alluvial Plains (Sites 25-39)

Volume 4: Lowland Hills (Sites 40-78)

Volume 5: Ipland Hills (Sites 79-94)

Volume 6: Ranges (Sites 95-104)

Within each site description, sites are ranked into three levels of significance for habitat and fauna. Site
analysis of biological criteriais presented under Habitat and Faunal Significance. This follows the criteriafor
selection of sites (Volume 1 Chapter 7). These include species rarity, diversity, representativeness and
population density. There are numerous sub-criteria for fauna. Sites are further ranked into Categories (1-3)
based on the number of criteria they possess (1 attaining most, 2 attaining some and 3 attaining one). The
significance levels with examples of their qualifying criteriainclude:
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Very High—National: high diversity of habitat reference stands, particularly threatened habitats; one of
the most viable (natural and intact) and least disturbed stands of athreatened habitat in Victoria; population or
species significant in an Australian context such as an endangered species or an extensive population of a
vulnerable species

High—State: ERAs or CCAs (see Regional Habitat Link Strategy in Volume 1); high species or
regionally significant species diversity or population density; habitat reference stand; population or species
significant in a Victorian context (Vulnerable or an extensive population of a Rare species)

M edium—Regional: stand of relatively intact and extensive or otherwise viable habitat; moderate species
or regionally significant species diversity or population density; population or species significant in a Greater
Melbourne context (Victorian Rare or regionally threatened species); Strategic Habitat Link.

Plant community descriptions are provided in the table of habitat types (Appendix 1.1). Fauna species
conservation status, distribution and habitat is provided in the summary of fauna (Appendix 1.3).

Reference grids. These are topographic one minute latitude X longitude grids (2.2 km2) in which data
were recorded. They are based on the 1:100 000 NATMAP topographic series. Example. 40P = North East
Melbourne (NEM) reference grid located at latitude 37° 37' south times longitude 145° 06' east. Grids are
grouped within sites. The number refers to site 40 (Y arrambat—M orang Wetlands), which coversthree 1' grids
(402, 40b, 40°). These are shown on the Sites of Significance maps. Grids provide an area entity to survey
and record species, habitat and assemblage parameters such as distribution. They enable quantum analysis of
biological significance according to the criteriafor selection of sites (Volume 1 Chapter 7).

Flora and fauna significance

Valuein this study should be understood as value to conservation. Rarity and abundance are based on
empirical evidence—what they have been observed to have been. Intactness is a more subjective measure of
condition in relation to others in a comparative frame of reference. Assessment is a combination of rarity,
intactness and risk. Aspects of greatest rarity or risk are ‘valued' highest.

Habitat listings

Habitats are of four conservation status categories: threatened, disjunct, depleted or secure (see Volume 1
Chapter 9). The numbers 1 to 31 refer to vegetation communities listed in the table of habitat types
(Appendix 1.1). For example, 10 is gully woodland. The decimal number refers to habitat types (generally
sub-communities and landforms). For example, 10.1 is Manna Gum (creek) gully woodland. This cross-
references to habitat descriptions of biophysical zones (introductions to Volumes 2—6) and listings under
Habitat Significance and Faunain the site descriptions.

Stand viability/distribution: quality assessments of stand viability are made under Habitat Significance
in the site descriptions. Stand distribution is provided by reference grids under the habitat descriptions of
biophysical zones. There are four quality assessment categories:

a reference stand: one of the most viable and intact stands representative of its habitat known in GM

b relatively intact and extensive stand or lesser stand that supports a rare or threatened species or
significant population

c partially intact or small stand

d degraded, remnant or establishing stand

Faunal listings

Assessment follows the key classification criteria for selection of sites (Volume 1 Chapter 7). Listings
follow the taxonomic order provided in the summary of fauna (Appendix 1.3). The pathway is through a dual
lettering system. The first letter refers to the criterialevel. These are:

B RARITY: Rareor Threatened Fauna

C DIVERSITY:: SpeciesAssemblage Richness
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D REPRESENTATIVENESS: Faunal Assemblages
E REPRESENTATIVENESS: Regionally Significant Species
F POPULATION DENSITY: Viability and Abundance

The second letter provides the sub-criteria parameter. For example, Ba refers to occurrence of Victorian
endangered species, Cb refers to diversity of waterbirds, Df refers to representativeness of butterfly
assemblages, Ec refers to representativeness of regionally vulnerable species and Fg refers to population
density of rare/restricted colonia fauna.

Victorian rare or threatened species (Criterion B). The conservation status of species at risk in Victoria
follows NRE (1996) for plants and CNR (1995) for animals. This provides a statewide context for
significance of site occurrences of species. Three levels are applied: endangered; vulnerable and rare; depleted,
insufficiently known or potentially threatened. These are referred to as VROT species with endangered and
vulnerable being threatened.

Regionally significant species (Criterion E). The conservation status of plant and animal species at risk
in the Greater Melbourne and Port Phillip Catchment (GM) was determined from extensive review of their
distribution, abundance and rarity. This provides aregional context for significance of site occurrences of
species. Five levels are applied: regionally endangered (R1), regionally vulnerable (R2), regionally rare (R3),
regionally depleted (R4) and regionaly restricted (R5).

Landforms and other physical parameters: these are discussed under zone introductions and management
unit and site descriptions.
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SUMMARY

This report identifies and describes 104 sites of faunal and habitat significance in North East Melbourne
(NEM), one of four geographic regions which comprise Greater Melbourne.

North East Melbourne has both a diverse and compact physical environment. It occupies an area of
1000 km2 and in comparison to much larger surveyed regions of Victoria (e.g. East Gippsland) contains an
equivalent faunal diversity. This high diversity is dueto:

» theextensive tracts of volcanic and alluvial plains which support grassland and woodland habitats and a
high diversity of wetland habitats;

* anintervening band of dry and valley sclerophyll forest habitatsin the foothills; and

» the proximity of extensive areas of uncleared wet and damp sclerophyll forest habitatsin the Great

Dividing Range.

Underlying these variations in habitat are differing geologies, altitudes and a dramatic rainfall/climatic
gradient, the extremities of which range from 600—-1200 mm mean annual rainfall over a distance of about
20 km from Craigieburn to Mt Disappointment.

Aim

The study purpose was the pursuit of information and increased understanding of ecological management
practices that best enhance flora and fauna conservation. The study premise is that scientific knowledge is
necessary for implementing sound conservation management. The report provides a strategic overview of the
conservation values of floraand fauna of North East Melbourne. This involves scientific evaluation of nature
conservation values to complement land-use planning and devel opment decisions. The study is intended to
provide a guide to subsequent more specific and detailed investigations required for particular proposals or
management plans.

Background

The survey period spanned eleven years. Zoological survey was undertaken mainly from 1986 to 1993.
Vegetation community and rare or threstened plant species survey has been undertaken since 1993.
Companion botanical studies to the fauna study are planned (see the Habitats of North East Melbournein
Appendix 1.1).

Preparation of texts was undertaken from late 1991 to early 1997 and evolved through several editorial
stages. Each was a stepping stone to weld new concepts and improve systematic presentation. During the
final stage, from September 1996 to April 1997, layout and information pathways were set up for CD ROM
and analyses and descriptions of flora and habitats were integrated with fauna. The study is original and
innovative in the degree and scope of scientific research and the level of application for management,
planning and interactive media.

Ecological fields are constantly changing due largely to impact from the human environment. As the
survey unfolded and new information was added to the data analysis, a clearer picture emerged of the local
conservation status of species. Several have become rarer (e.g. Swift Parrot) while others have become more
common (e.g. Rainbow Lorikeet). Almost 50 000 faunal species records and 30 000 flora species records
were gathered and analysed. There are other smaller data sets including reference grids and plant communities.
The immense scope of information presented and the dynamic nature of systems make it inevitable that some
inconsistencies will appear in the report. Any anomalies will be corrected in a second edition.
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HOW THE INFORMATION IS PRESENTED

A considerable range of information is provided and cross-linked. The reader should refer to the information
summariesin Volume 1, the Digitised Maps (on CD) and the User Guide in this volume for help in finding
information of particular interest.

Maps

These show the sites of faunal significance, sites of habitat significance and regional habitat links. They
provide awindow to information on biological significance. The maps have been digitised for interactive use
in the CD ROM version of the report. At the scale of presentation, the accuracy of linesis general. There are
unsurveyed areas of potential significance which are not shown in sites of significance. These are provided on
the maps against a dotted background in a management unit. It should not be assumed that these areas are of
low significance.

Tables and appendixes

The two main tables provided are the habitat types of North East Melbourne (Appendix 1.1) and the summary
of fauna recorded from North East Melbourne (Appendix 1.3). These are building blocks to information layers
of the report. Other appendices attached to Volumes 2 and 4 discuss some specific management issuesin
greater detail than is offered by the general layout of sites.

Sites of significance

The level of significance has been assigned to sites based on the satisfaction of a series of criteriarelating to
the rareness and threatened status of species and habitats, the relative population size, viability and diversity.

There are 104 sites. These provide analysis and discussion of site specific information on habitats, species
and conservation management (Volumes 2—-6). Each of the volumes describes a biophysical zone: volcanic
plains, aluvial plains, lowland hills, upland hills and ranges. At the beginning of each volume, summaries
of key biological attributes and detailed information on habitats and the physical environment including
landformsis presented. Sites are grouped into management units within each volume. These provide
additional descriptive information applicableto local catchment management.

Significant species

Certain species that naturally occur in NEM are of particular concern. These are listed below with their
conservation status in Victoria, based on the classification of Baker-Gabb (1991). Vagrant species are not
included in this analysis.

Four species are endangered, seven species are vulnerable, twenty species are rare, nine species are
insufficiently known and four species are known to form restricted colonial breeding or roosting sites (See
Appendix 1.1).

Five rare or threatened species of fish and atortoise have been introduced.

Rare or threatened species in Victoriawhose range or population in terms of survey sightingsin NEM
constitutes >50% of that for GM include: Lewin’s Rail, Blue-billed Duck, Grey Goshawk, Barking Owl,
Masked Owl, Sooty Owl, Red-tailed Black-Cockatoo, Swift Parrot, Regent Honeyeater, Spot-tailed Quoll,
Brush-tailed Phascogale, Common Dunnart, Eastern Horseshoe-Bat, Common Bent-wing Bat, Large-footed
Myotis, Eastern Broad-nosed Bat, Mountain Dragon, Tree Goanna, Glossy Grass Skink, Tasmanian Mudfish,
Australian Grayling, Rare White-spot Skipper, Genoveva Azure, Small Ant-blue, Large Ant-blue, Eltham
Copper, Y ellow-spot Jewel, Ictinus Blue and Icilius Blue.

Habitats should be protected for all species that are regionally threatened, rare or restricted and the major
threatening processes that are contributing to their decline need to be addressed.
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Volume 1 Regional overview

This provides background information on physical environment, habitats, study methodology, site
assessment criteria, conservation strategies and bibliography.

Habitat Link and Hydrological Strategies

The central philosophy of these strategies is to preserve and enhance indigenous species and communities.
They provide an overview to conservation management issues. Thisis best achieved through improvement of
habitat links and protection of waterways.

KEY FINDINGS AND RECOMMENDATIONS

The most common deficiencies identified for areas outside the publicly owned biological reserve system were
continued decline of grassands and grassy woodlands, degradation of waterways and severance of habitat links.

The key recommendations of the study are:

» protection of Victorian Rare or Threatened Species and habitat reference stands;

» continuation of effective conservation management in the biological reserves of North East Melbourne;

» incorporation of the Craigieburn Grassland and its nationally significant flora and fauna assemblages into
abiological reserve (sites 10 and 12);

» incorporation of the Y ering Backswamp into a biological reserve (site 62);

» establishment of the Y arra—Kinglake Nature Conservation Link (sites 63, 64 and 79-81);

» preservation of the unique flora and landforms of the Plenty Gorge (sites 16 and 40-43)

» protection of ecosystems, notably Ecological Reference Areas (ERAS) and particularly rainforest and wet
forest of Plenty River headwaters and heaths and heathy woodland of Broad Gully in Kinglake National
Park;

» protection of threatened species/habitats, notably Critical Conservation Areas (CCAs) and particularly
endangered species for which NEM is critical for survival, such as the Southern Lined Earless Dragon,
Small Ant-blue Butterfly, Eltham Copper Butterfly and Charming, Crimson and Rosella Spider-orchids;

e progressive enhancement of Strategic Habitat Links.

Environmental threats to flora and fauna in North East Melbourne

These fall into five main groups:

1 Habitat fragmentation: loss of habitat links due to clearing of native vegetation for agricultural/urban
land; eucalyptus dieback;

2 Habitat quality decline: from poor catchment management; water pollution and eutrophication
(particularly blue-green algae) and stream salination, nutrification and siltation; contaminants in
residential and farmland runoff and industrial effluent that include heavy metals, pesticides and
herbicides; riverbank erosion/degradation and gully/hill-slope erosion due to vegetation removal by
rabbits, land clearing and livestock grazing; native substrate removal (particularly rocks);

3 Urban/human disturbance: residential development impact (including domestic pets, particularly cats
and dogs); recreational activity pressure including horseriding; fire;
4 Declining native species populations. caused by active extinction processes resulting from habitat

loss, alteration or disturbance and ecosystem imbalance in bushland refugias (e.g. domination of
edge/fragmentation species such as Bell Miners over bushland species such as foliage insectivores)

5 Alien species impact: weed competition and rabbit grazing of native flora; fox predation of native
fauna and the spread of berries of woody weeds; cat predation of native fauna; European Wasp predation
of insects; resource competitors or predators of native fauna. The latter includes Common Mynas,
Common Starlings and Honey Bees for tree hollows, Blackbirds, rabbits and Black Rats on the ground
and Brown Trout, European Carp, Goldfish, Roach and Mosquito Fish in waterways.
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Conservation management measures for flora and fauna in North East
Melbourne
Recommended conservation management measures fall into ten main groups:
1 Survey and map flora and fauna communities, their rarity and intactness on private and public land;
identify operative threatening processes and necessary conservation measures.
2 Devise environmental management plans to conserve and enhance rare or threatened or otherwise

significant flora and fauna species and stands of vegetation; assess management risks and conduct
ongoing research and monitoring programs to provide feedback on management efficiency or identify
information gaps (e.g. invertebrate studies).

3 Design regional conservation strategies for habitat links and stream protection; implement government
nature conservation policies (eg. Flora and Fauna Guarantee to protect threatened species,
international migratory bird agreements etc.).

4 Enhance habitat links to ameliorate the effects of habitat fragmentation and improve faunal corridors.

5 Revegetate native flora communities by propagation/planting of indigenous species and natural
regeneration.

6 Establish conservation parks and biological reservesand instigate rare or threatened plant protection
programs.

7 Conserve other significant bushland on private land: assess habitation (including domestic pet) effects;

provide environmental impact assessments for development proposals that conflict with biological
values; formulate measures to protect indigenous habitat including rock substrates on the volcanic
plains and reverse the advance of rural tree decline.

8 Undertake land and stream protection works: weed, vermin, erosion, salination and pollution control;
monitor instream water quality; fence streams and gullies from livestock grazing; improve urban and
rural land-uses to reduce the levels of contaminated water output into streams; construct hard-rubbish
traps and sediment/nutrient settling ponds at urban pollution point sources.

9 Promote community education and involvement in land protection, nature conservation and
environmental interpretation programs such as LandCare, Land for Wildlife and friends support groups.

10  Obtain adequate resources and funding for 1-9; coordinate labour resourcesin the local community and
financial resources at local, state and federal government levels; rectify threatening processes by
implementing local (e.g. tree planting, weed eradication) and regional conservation programs (e.g.
salination control, threatened species recovery plans).

NEXT STEPS

This report is a first edition. Until the end of 1997, readers are invited to forward comments on
inconsistencies or errors in content to Nillumbik Shire Council for incorporation into future editions.
Feedback on further multi-media applications is particularly welcomed. It is planned that proofing and final
editing will be completed for a second edition in 1998. This could also include summaries for each volume of
threatening processes and conservation measures and a common and scientific name plant list.

Fundamental to this study is that the fauna survey data be entered into aregional information system.
Subject to funding, the raw data will be made available as an addendum (Volume 7) to the second edition.
Thisinformation is vital for management bodies and conservation groups. Funding is also needed for a
complete flora survey of NEM.

The 1986 to 1996 survey database closed with the summer of 1996-97. A new survey period has begun.
Follow-up survey and analysis should be provided in areview in five to ten years time. Readers are invited to
forward updates on management and species records to the Nillumbik Shire Council for incorporation into the
review.

Cam Beardsell, 4 April 1997
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CHAPTER 1
| NTRODUCTION

Thisreport isthe result of an initiative, by the North East Regional Organisation of Councils (NEROC) and
the National Estate, to identify sites of faunal and faunal habitat significance in North East Melbourne
(NEM). A steering committee composed of representatives from the five councils of NEROC and from the
Department of Natural Resources and Environment (NRE, then CNR) was set up to coordinate the study.

Most of the original native vegetation of Greater Melbourne (GM—see Maps 1 and 2), has been cleared or
substantially modified since European settlement. Over recent decades there have been rapid land-use changes
associated with expanding urban and industrial development and intensification of agricultural practices (e.g.
subdivision of broad-acre farmsinto small farmlets). This has escalated the rate of decline and fragmentation
in the range and diversity of faunal species and their habitats.

Within the urban area over 98% of the land has already been lost to development and much of that
remaining is of diminishing biological value. Until recently, scant regard has been given to nature
conservation in the urban area. Because extensive surveys of the distribution of fauna and studies to identify
sites of significance have never before been conducted in Victoria' s urban growth areas or in grasslands and
grassy woodlands (the vast majority of both occurring on private land), new methodologies have been
developed for field survey and analysis and for site selection criteria. They are based on the rarity, diversity,
and representativeness of the fauna and on the intactness, extent and connectivity of their habitats.

Faunal significance isthe ‘value’ placed upon wildlife species and populations, and their habitats. There
has been a growing consensus, as reflected in Victorian legislation (e.g. Wildlife Act 1975, National Parks
Act 1975, Flora and Fauna Guarantee Act 1988) that wildlife populations should be conserved. The
underlying premise to recommendations arising from this study is that fauna and faunal habitat values should
be maintained and enhanced wherever possible.

The fauna of each site of significance was identified after intensive field surveys, searches of literature and
museum records, incorporation of data from the Atlas of Victorian Wildlife (NRE) and interviews with local
naturalists. The purpose of this report is to provide accurate and comprehensive information about sites of
faunal significance and the species of native terrestrial vertebrates (including the Platypus and Water Rat) that
require conservation management. Thisinformation will assist planners in state and local government
agencies and landownersin ng future land-use and devel opment.

OBJECTIVES

The objectives of the study were to:

» undertake a broad-scale survey for birds, mammals, reptiles, frogs and freshwater fish in all sizeable stands
(usualy >50 haand in the outer section of NEM) and smaller stands (usually in the urban area) of natural
habitat and artificial landforms supporting native flora and fauna species in the North East Melbourne
Study Area (see Map 1 for location; Maps 2 & 3 areinside the back cover));

* identify the fauna and faunal habitats and assess the faunal and habitat significance of sites on anational,
state and regional level using defined selection criteria (see Chapter 7)

* identify habitat links and propose aregional habitat link strategy so as to maintain faunal movements and
site connectivity (see Chapter 11)
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2 Sites of Faunal and Habitat Significance in North East Melbourne

Map 1The Location of the Study Area in North East Melbourne
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* identify faunathat are threatened in the state or threatened, rare or restricted within GM and NEM (these
are listed under each site);

» identify processes threatening fauna and faunal habitats (see individual sites and also Chapter 8; and

» outline conservation measures for fauna and faunal habitats (seeindividua sites).

SPECIES FOUND

Populations of 322 species of native terrestrial vertebrates, 14 species of native freshwater fish and 55 species
of native butterflies (excluding 8 species of non-breeding inland vagrants or self-introduced migrants) were
recorded in NEM during the survey period (1986-96). Each species has its own distribution, abundance and
habitat requirements. In some instances these are not well understood. It should not be inferred that areas not
identified have no faunal significance. Likewise, it should not be inferred that a particular block within a site
(however high the potential) will contain all of the faunal values of the larger site. Loss or deterioration of
habitat, or loss of connectivity in the block may fragment or reduce the viability of faunal populations
within the site (e.g. by the loss of a key habitat component or link).

STUDY AREA

North East Melbourne lies between the Hume Freeway, the Y arra River (and areas of contiguous public land
to the south) and the Great Dividing Range (Figure 1). The eastern boundary is marked by the Watsons Creek
catchment boundary (Y arra Ridge). It contains all of the cities of Banyule, Darebin and Whittlesea and the
shire of Nillumbik and bordering sections of the cities of Boroondara, Hume, Moreland and Y arra and the
shires of Mitchell and Y arra Ranges.

© 1997 Nillumbik Shire Council




Home Screen

CHAPTER 2
PHYSICAL FEATURES OF NORTH EAST MELBOURNE

PHYSIOGRAPHY AND LANDFORMS

North East Melbourne is contained in the Eastern Uplands physiographic region (Hills 1975). The Western
Volcanic Plains begin at Moonee Ponds Creek about 10 km to the west of NEM. Along with Port Phillip
Bay, they form the Port Phillip Sunkland and are part of the central lowlands geomorphic region of the
southern lowlands (L CC 1985). According to Hills (1975), the Eastern Uplandsin NEM is composed of two
physiographic units (Kinglake Plateau and Nillumbik Terrain). Usage of the term ‘Nillumbik Terrain’ is now
open to question. Within this study it is replaced by plains and hills and the term ‘Kinglake Plateau’ is
replaced by ranges.

The plains are composed of volcanic and aluvial plains. The hills are composed of lowland and upland
hills. These and the ranges discretely separate on the basis of biotic and physical characteristics and general
management issues. To integrate specific management issues with physical and biotic features, these have
been further subdivided into twelve biophysical zones (see Maps 1 and 2 and Chapter 3).

The lowlands of NEM rise gently northwards from low-lying coastal alluvial plains and volcanic plains
near Melbourne. The gradient increases and the topography becomes undulating as volcanic cones and
outcropping sedimentary and granitic hills appear on the landscape at 160 m to 200 m elevation (aline from
Craigieburn through Woodstock to Whittlesea). This line marks the boundary between the lowlands and
uplands. The major streams enter deep gorges as they descend from the upland hills and plains to the lowland
hills and plains of NEM. Extensive alluvial plains at Yan Y ean lie upstream of the Plenty Gorge on the
Plenty River. The upland volcanic plains of Merri Creek rise steadily northwards to about 300 m at the foot
of the Great Dividing Range near Wallan, on the northern perimeter of NEM.

The lowland alluvial plains rise to between 40 m and 80 m elevation (a line between La Trobe
University and Eltham). The rising foothills to the north-east are at first gently rounded, but become more
steeply dissected at about 200 m (a line from Doreen through Smiths Gully to Christmas Hills). Thisline
marks the boundary between the lowlands and uplands. The watercourses change their morphology from fast-
moving mountain streams to meandering coastal streams. Extensive aluvial plains at Yarra Glen lie
upstream of the Y ering and Warrandyte gorges on the Yarra River. The upland hills rise further until they
approach the foot of the ranges at about 300 m elevation. The ranges contain the mountain slopes and
plateaus of the Great Dividing Range and rise from 300 m to 794 m elevation at Mt Disappointment, on the
northern perimeter of NEM.

Eastern Uplands

This region comprises two physiographic units, the ranges (300-794 m elevation) and the plains/hills (5—
300 m elevation). The ranges occur along the Great Dividing Range. The plaing/hills (previously referred to
as the Nillumbik Terrain) are a maturely dissected land surface of relatively low relief stretching from the
southern escarpment of the Kinglake Ranges to the Dandenong Ranges and then to Port Phillip Bay. The
unit forms a shelf lying between the Great Dividing Range and the basin containing the volcanic plains to
the west of Melbourne and drowned lower parts of the lava plains which became Port Phillip Bay, part of the
Port Phillip Sunkland (Hills 1975).

The physiographic boundary between the Port Phillip Sunkland of Western Melbourne and the
plains/hills of NEM is approximately along the Old Sydney Road in aline from Pretty Sally to Gellibrand
Hill and south along Moonee Ponds Creek to the top of Port Phillip Bay. The uplifted and undulating hills
of NEM occur east of the Plenty River and north of the Y arra Fault. These hills were formerly known as the
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Y arra Plateau. East and south of the Y arra Plateau/Y arra Fault, alow-lying area covering the flats between
Y arraGlen and Healesville and from the foot of Mt Dandenong between Croydon and Bayswater to Frankston
was known as the Croydon Sunkland. Thisis a downfaulted section of the old Nillumbik Terrain. To the
south of this, in aline between Mt Dandenong and Frankston, lies the Gippsland Coastal Plains.

The Ranges

The ranges consist of two biophysical zones (see Chapter 3), the Kinglake Ranges and Hume Ranges of the
Great Dividing Range. The Kinglake Ranges contain the headwaters of the Diamond, Arthurs, Watsons and
Steels creeks. The Hume Ranges contain the headwaters of the Plenty River East and West Branches (and
tributaries including Bruces and Scrubby creeks) and part of the headwaters of Merri Creek.

The Hills and Plains

These comprise lowland hills (ridgelines <200 m elevation), upland hills (ridgelines >200 m elevation),
volcanic plains and alluvial plains. In this study the hills and plains have been subdivided into ten
biophysical zones: Nillumbik Upland Hills and Plenty Upland Hills; Plenty Lowland Hills, Yarra Lowland
Hills and Nillumbik Lowland Hills; Yarra Alluvial Plains and Plenty Alluvial Plains; and Merri Upland
Volcanic Plains, Merri Lowland Volcanic Plains and Plenty Lowland Volcanic Plains.

The division between the lowland and upland hills is based on a combination of biotic features and
physical features such as elevation. The biota of the upland hills has more features in common with the
ranges than the plains. The biota of the lowland hills has more features in common with the plains than the
ranges.

GEOLOGY AND GEOMORPHOLOGY

The hills and ranges of NEM are composed of older, Palaeozoic Era (i.e. Silurian and Devonian) sedimentary
and granitic rock types. The landscape of the plains is composed of younger, Cainozoic Era(i.e. Tertiary and
Quaternary) basalt and sedimentary rock types. The hills are predominantly Silurian Period (446 to 416
million years BP") and the ranges are predominantly Devonian Period (416 to 367 million years BP). Mt
Disappointment, Quarry Hill and smaller granitic outcrops arose from igneous intrusion in the upper
Devonian Period (about 380 million years BP).

During the Devonian and Silurian Periods the ranges and hills of NEM were part of a marine sedimentary
basin. The ranges were uplifted during the Cretaceous Period (140 to 65 million years BP). The hills were
uplifted and subsequently worn down by erosion in alater period (believed to be within the last 2 million
years—Quaternary Period). The uplifting of the ranges established the major drainage systems. The uplifting
of the hills established the present position of these systems. The land surface features of the hills are lower
and younger than the ranges. The Newer Vol canics occupy the central, low-lying section of the plains of
Melbourne and have separated the eastern section in NEM from the western section around Sunbury in
Western Melbourne. Sedimentary hills outcropping the vol canic plains between Craigieburn and Donnybrook
(e.g. Summer Hill and Woody Hill) and the sedimentary exposuresin the deeply incised sections of the Merri
Creek gorge at Barry Road illustrate this formation.

Complex folding of the hills has led to their undulating character and a local diversity of Silurian
sedimentary rock types and landforms. There is a strong north—south pattern of ridges and valleys which gives
adiverse east—west cross-section of landforms and geol ogical/soil types. The folding has also produced a
regular pattern of syncline and anticline formation. Where anticlines occur on the ridges the younger
overlying sandstone has usually been eroded away to expose the older underlying siltstone and mudstone.
When the ridges contain synclines, the sandstone has usually remained. The different geological types often
support different soil and vegetation types.

Y ounger landscape units in the lowlands of NEM include small sand-plain outcrops of early Tertiary
(about 50 million years BP) river aluvium. These usually accompany minor occurrences of late Tertiary (5
to 2 million years BP) Older Volcanics (e.g. Kangaroo Ground hill). Late Tertiary alluvium stranded coastal
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sand-crests from a marine transgression occur at Heidelberg. Non-marine sand ridges occur on the Y arra Fault
at Yering. These are Quaternary high level deposits from drainage systems and swamps of the Yarra River.

Lava flows covered the plains and low hills to the north and west of Melbourne from the end of the
Tertiary and through the Quaternary Periods, 5 to 1 million years BP (Rosengren 1986). The Port Phillip
Sunkland subsided relatively recently, between 2 million and 1 million years BP in the early Quaternary
Period. This formed Port Phillip Bay and the surrounding coastal plains. The origin of late Quaternary to
Recent depositional surfaces are alluvia (streams), lacustrine (swamps), aeolian (wind), fluvia (water) and
colluvia (deposition on lower slopes from higher slopes resulting from gravitational and water movement).

For further information refer to the Melbourne 1:250 000 geological map sheet. Generalisationsin type
have been made (like the soils). The maps are highly useful and correlate well with ecological distributions
(e.g. in the hills, box—stringybark woodland dominated by Red Box with wallaby-grass and low shrub
understorey occurs on Silurian mudstone while that dominated by Y ellow Box with Kangaroo Grass and tall
shrub understorey occurs on Silurian sandstone). The types take on afar higher diversity than described. The
maps are equally generalised and usually do not show localised occurrences. Summarised landform and
geological descriptions are provided at the beginnings of Volumes 2 to 6.

SOILS

The soil classification system used in the description of each biophysica zone has been adapted from
Northcote (1962), Jeffery (1981), LCC (1985) and MMBW (1985). The distribution of soils correlates with
geology and landforms. In combination with rainfall and elevation, these correlate with flora and fauna
distributions and biophysical zone boundaries. Knowledge of soils proved essential for predicting search areas
for reptiles. Observations of soil types were from artificial exposures created by earthworks such as mines,
road cuttings and dam excavations and from natural exposures such as creek banks and gullies. The soils of
the ranges and hills are sedimentary or less often, granitic in origin. Those of the plains are derived from
Quaternary basalt and Recent sedimentary deposits. Soil characterisation was often difficult, and inter-grades
were frequently encountered, particularly between gradational and duplex types in the hillsand the deep
gradational soils in the ranges which often have a‘uniform’ character. The types take on a higher diversity
than described.

Uniform soils are those with profiles exhibiting little texture change with depth. Gradational soils exhibit
no sharp changes in texture, but gradually become more clayey with depth. Duplex soils are those exhibiting
a sudden change in texture at about 30 cm depth between the A (topsoil) and B (subsoil) horizons, the subsoil
being much more clayey than the topsoil. The colour of duplex soils refers to the dominant clays of the
subsoil horizon. Summarised soil descriptions are provided at the beginnings of Volumes 2 to 6.

HYDROLOGY

Watercourses
The Yarra River rises in the Upper Y arra Ranges to the east of Warburton. The other five major drainage
systems of NEM risein the Kinglake and Hume Ranges. Two systems are perennia (Y arraand Plenty rivers)
as they have extensive, high-rainfall highland catchments. The others are narrow, shallow and intermittent
(Merri Creek, Darebin Creek, Diamond-Arthurs Creek and Watsons Creek) as they rise in lower rainfall
areas. A few ephemeral creeksrisingin local, low-rainfall catchments of the volcanic plains (notably Darebin
Creek and Edgars Creek) are interspersed across the plains. The Yarra River downstream of the Diamond
Creek is slow-moving, containing steep banks and deep (>8 m) pools with silt substrates. Extensive terraces
occur along the broad floodplain. The laterally meandering course of the river is actively forming an
abandoned system of shallow, ox-bow billabongs and back swamps. These are inundated during floods, but
cut off from the mainstream during normal and low flow periods. Upstream of the Diamond Creek, the Yarra
River is swift flowing and entrenching, containing cliffs, islands and rapids.

Less than 20% of the Plenty River catchment is forested, with the magjority being upstream of
Toorourrong Reservoir (McKenzie & O’ Connor 1989). This area affords the most pristine river conditionsin
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NEM (e.g. native riparian vegetation, clear flowing water and a substrate of cobble, sand, gravel and 1ogs).
Downstream of the reservoir the river forms extensive floodplains with slow-flowing water. The floodplains
form cleared farmland and are degraded. Sections of the stream are almost totally lacking in native riparian or
instream vegetation, apart from remnant stands of paperbark.

Major watercourses on the volcanic plains have been displaced to follow lava flow boundaries while
minor streams have been heavily disrupted. The Plenty River has been displaced in an easterly direction and
the gorge section flows along the boundary of the volcanic plains and sedimentary foothills. Its former course
was near that of the present Darebin Creek. The watercourses on the volcanic plains have cut deeply incised
gorges along their mid-reaches where they rapidly descend from the uplands to the lowland coastal plains (see
Physiography and Landformsin this chapter). The gorges contain a series of slow-moving, deep-water pools
(up to 6 m deep) and sections of shallow runs supporting riffles and rapids which carry fast-moving water
after runoff rains. The meandering lower (urban) sections upstream of the Y arra River are characterised by
slower moving water and deep pools. These are highly degraded, supporting predominantly alien vegetation.

Waterbodies

Most of the swampsin NEM are associated with the floodplains of the middle and lower reaches of the major
drainage systems. These areas lie along the Plenty River between Yan Y ean and Glenvale and in the Lower
Y arra between Heidelberg and Templestowe and Middle Y arra upstream and downstream of Y ering Gorge. The
headwaters of the Plenty River form part of Melbourne' s water catchments and have been dammed for water
storages (Y an Y ean and Toorourrong reservoirs). The headwaters of Wallaby Creek has been diverted from the
northern side of the divide into Toorourrong Reservoir. There is an extensive shallow freshwater marsh where
the Plenty River enters Toorourrong Reservoir. The floodplain of the Plenty River East Branch at theinlet to
the reservoir has formed a silt delta which contains numerous small islands surrounded by meandering
anabranches of theriver.

Freshwater meadows are normally inundated for less than four months of the year and are lessthan 0.3 m
deep when full (Corrick 1982). These wetlands are the most common type remaining on the plains of NEM
but most have been heavily modified. Shallow freshwater marshes are normally inundated for six to twelve
months of the year and support an average depth not exceeding 1 m when full. Deep freshwater marshes are
normally permanent and support an average depth exceeding 1 m when full. No natural deep freshwater
marshes remain in NEM. Permanent shallow (<3 m) open water in the form of artificial impoundments,
farm dams and quarries is the major waterbody type in NEM. Permanent deep (>3 m) open water occurs at
Sugarloaf, Yan Y ean and Toorourrong Reservairs.

One natural shallow freshwater marsh exceeding 2 ha remains in NEM (Banyule Swamp). Four
significant semi-natural (containing raised levee banks) shallow freshwater marshes are Towts Swamp
Glenvale, Dunnetts Road Swamp Yan Y ean, O’ Herns Road Swamp Craigieburn and Wilton Vale Marsh in
Plenty Gorge Park. The former two occur along the floodplain of the middle Plenty River. During floods a
large body of water backs up from the head of the Plenty Gorge, inundating the marshes. An extensive
shallow freshwater marsh system formerly occurred around the junction of Bruces Creek, Plenty River West
Branch and Scrubby Creek near Whittlesea. Similarly, an extensive marsh system occurred on the Y ering
Flats of the Middle Y arra, upstream of Y ering Gorge.

Hernes Swamp near Wallan is a freshwater meadow which arose from lava flows blocking several drainage
lines. It liesin an extensive low-lying alluvial/volcanic plain which is land-locked by lines of hillsto the
east and west and the ranges to the north. Before being drained, the swamp would have been an extensive
shallow freshwater marsh. Freshwater meadows in depressions at stony rise aprons and gilgais are usually
shallow and fill irregularly. A freshwater meadow in the Edgars Creek headwaters formed in a hot spring
thermal crater depression. The Spring Street Beveridge Swamp is a permanent freshwater meadow fed from
groundwater springs.

CLIMATE
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Tertiary uplift of the Otway and Brisbane Ranges has placed the western volcanic plains of GM under a
‘winter rainshadow’ zone by blocking prevailing south-westerly rain-laden winds (LCC 1985). This
rainshadow zone extends into the western section of NEM on the Merri Plains and seasonal rainfall is
uniformly distributed in this area. This gives the Merri Plains an affinity with coastal plain and inland
tableland areas of eastern Victoria and south-eastern New South Wales. The low mean annual rainfall of the
rainshadow area also provides climatic, floristic and faunal affinities with north-western Victoria (Emison et
al. 1987, Bennett et al. 1990).

The Kilmore Gap in the Great Dividing Range and the Western Vol canic Plains rainshadow influences the
low rainfall pattern of the Merri Upland and Lowland Volcanic Plains, Plenty Lowland Volcanic Plains and
western sections of the Plenty Lowland Hills such as the Plenty Gorge.

The wet ranges and lower rainfall foothills contain a dominating winter rainfall pattern. The mean annual
rainfall range in NEM is from 600 mm at Craigieburn to over 1300 mm at the top of the Great Divide
between Mount Disappointment and Kinglake West (local rainfall estimates and Bureau of Meteorology data).
The mean monthly rainfall at bureau stations relevant to NEM is provided in Table 2.1.

Rainfall in the north of NEM increases sharply with elevation on approach to the Great Dividing Range
and receives a pronounced winter-dominated distribution pattern. These mountains force moisture-bearing
winds to rise, causing late summer thunderstorms to deposit rain in the Nillumbik Hills. These rainfall
episodes produce major water runoff (e.g. February 1976 when 150 mm fell in 12 hours at Y arrambat). In
the hills and ranges the wettest months are in spring and early summer (September to December) and often
receive steady soaking rains. On the plains autumn and winter (March to July) have low rainfall due to the
effects of the rainshadow, giving a uniform pattern of rainfall distribution. Throughout NEM, June and
January are the driest months.

At Yan Yean the longest period of drought over the last 30 years was from January 1967 to March 1968
when 13 out of 15 consecutive months received |less than their mean monthly rainfall. From February 1982
to February 1983, 12 out of 13 consecutive months received less than their mean monthly rainfall. The
longest wet period was from January 1978 to January 1979 when 12 out of 13 consecutive months received
higher than their mean rainfall. Heavy or prolonged rainfall episodes have usually led to flooding or swamp
inundations. At Yan Yean, from 1960 to 1990 there were 19 months in which more than 100 mm of rain
fell. A pronounced seasonal heavy rainfall/flooding pattern has emerged showing that the bulk of these
months were during the spring and summer (e.g. eight spring months, seven summer months, four autumn
months and nil winter months). There may be longer term cyclical trends of wet and dry periods. For
instance, the decade of the 1960s received significantly below mean rainfall, that of the 1970s received
significantly above mean rainfall and that of the 1980s received normal rainfall.

Table 2.1 Mean monthly rainfall (mm) data relevant to North East
Melbourne (to 1990)

Station | Elevatio|Lat°S [Long " E|Jdan |Feb |[Mar | Apr May Jun | Jdul Aug |Sep |Oct Nov |Dec |Totd

n

(m)
Arthurs 130 37°34' | 145°12' | 46.00] 42.00 | 67.00 | 46.00 |66.00 |66.00 |53.00 |58.00]83.00 | 67.00 |58.00 | 57.00 | 709.00
Ck
G’ sbroug 60 37°42' | 145°06' |52.00] 46.00 | 59.00 | 63.00 |53.00 |56.00 |54.00 |53.00]60.00 | 70.00 | 57.00 | 62.00 | 685.00
h
Kinglake 550 37°31' | 145°20' | 73.00] 76.00 | 83.00 | 104.00 | 108.00 | 114.0 | 110.0 | 112.0] 108.0 | 119.0 | 105.0 | 96.00 | 1208.0

0 0 0 0 0 0 0

Melbourn 20 37°48' | 144°57 | 48.00] 48.00 | 54.00 | 58.00 |56.00 |52.00 | 49.00 |49.00]59.00 | 69.00 |59.00 | 58.00 | 659.00
e
Toorr'ong| 220 37°28' | 145°09' | 55.00] 56.00 | 70.00 | 64.00 |68.00 |68.00 |65.00 | 71.00] 76.00 | 84.00 | 67.00 | 65.00 | 809.00
Wallan 320 37°24' | 144°58' | 43.00 48.00 | 50.00 | 55.00 |59.00 |62.00 |54.00 |61.00|65.00 | 68.00 | 57.00 | 52.00 | 674.00
YanYean | 200 37°33' | 145°07' | 46.00| 46.00 | 50.00 [ 56.00 |56.00 |53.00 |50.00 |56.00|62.00 | 70.00 | 59.00 | 54.00 | 658.00
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From 1960 to 1990, there were six years where annual rainfall was 20% or more below the mean (e.g.
1967, 1979, 1982 and 1984, with 1967 and 1982). These were drought years throughout NEM The longest
periods of successive drier than mean years were from 1967 to 1969 (inclusive) and 1979 to 1982 (inclusive).
Most swampsin NEM were dry during these years. From 1960 to 1990, there were four years where annual
rainfall was 20% or more above the mean (e.g. 1964, 1970, 1973 and 1978). The longest period of
successive wetter than mean years was from 1973 to 1975 (inclusive). Most swamps in NEM were inundated
during these years.

Therainfall pattern of the 1990s (so far) has departed from those established over the past three decades.
The years have mostly been of above average rainfall. there is a developing trend for rainfall periods of
extraordinary winter—spring maxima and summer—autumn minimawithin given years. For example ‘ drought’
autumn 1991 followed by ‘flood” winter—spring and ‘flood’ winter—spring 1996 followed by ‘drought’
summer 1996/97. It is possible that these trends are an early indicator of the future effects of ‘ greenhouse’.

There are few rain stations on the volcanic plains of North East Melbourne. The isohyet contours of
rainfall maps are extrapolated lines and do not necessarily show local patterns. Records kept by farmers
between Craigieburn, Wollert and Kalkallo suggest that the mean annual rainfall in that areais 50 mm lower
than maps indicate (i.e. 600—-620 mm per annum). Local rainshadow areas of the foothills and ranges can
also have substantially lower than expected readings (e.g. Dunmoochin at Cottles Bridge with 625 mm and
Mt Everard in Kinglake NP with 700 mm despite being at 500 m elevation).

The monthly maximum, minimum and mean temperatures for the City of Melbourne are provided in
Table 2.2. On the plains the trend is for an increase in maximum and minimum temperature extremes with
distance from the coast. In the hills and ranges the trend is for a decrease in maximum and minimum
temperatures with elevation. The mean number of frosts per annum increases with elevation in the ranges and
distance from the coast on the plains.

Table 2.2 Bureau of Meteorology monthly maximum, minimum and mean
temperature values ( °C) for Melbourne (1880-1990)

Month Y ear

Jan |Feb |[Ma [Apr |May [Jdun |Jul Aug |Sep |[Oct [Nov |Dec |Mean
Mean Month Max |25.80(25.60]23.70|20.10{16.40]13.80|13.20|14.80(17.20/19.50|21.90] 24.20|19.70
Mean Month Min 113.80(14.10|12.70/10.40(8.20 |6.70 |5.60 |[6.30 |7.60 |9.10 |10.70|12.50]9.80
Mean 19.80(19.80(18.20(15.20{12.30{10.20]9.40 |10.60|/12.30|14.30(16.30|18.30(14.70

#% Max+Min

" Before the Present
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CHAPTER 3

PHYSICAL ZONES OF NORTH EAST MELBOURNE

VOLUME 2—VOLCANIC PLAINS (VP)

Merri Upland Volcanic Plains (MUVP)
This biophysical zone contains farmland catchments of the upper Merri Creek from Donnybrook to Wallan
East.

Past land-use included pastoral and townships. Present land-use includes pastoral, farmlets, townships and
rock extraction.

The native vegetation cover is fragmented.

The most significant faunal species/populations are the Red-chested Button-quail, Little Button-quail,
Plains-wanderer, Australasian Bittern, Latham’s Snipe, Spotted Harrier, Swamp Harrier, Inland Broad-nosed
Bat, Southern Lined Earless Dragon, Striped Legless Lizard, Plains Froglet and Common Spadefoot Toad.

Threatened plants include Curly Sedge, Small Golden Moths, Swollen Swamp Wallaby-grass, Barren
Cane Grass, Swamp Everlasting, Swamp Groundsel, Small Pepper-cress and Tough Scurf-pea.

The most significant habitats are riparian scrub, cliff/escarpment shrubland, stony knoll grassland, plains
grasslands and seasonal wetlands (particularly Hernes Swamp and Kalkallo Common).

Of particular note are the faunal rarity, abundance and diversity (particularly quail, birds of prey, lizards
and waterbirds) and habitat rarity, abundance and diversity.

Key areas and physical features for biota are Merri Creek and its surrounds at Bald Hill, North Eastern
Railway Reserve, Hernes Swamp and Kakallo Common/Cemetery.

There are five sites of significance: one national, one state and three regional for fauna and two very high,
two high and one medium for habitat.

Merri Lowland Volcanic Plains (MLVP)
This biophysical zone contains farmland and urban catchments of the middle and lower Merri Creek and
Edgars Creek.

Past land use included pastoral and township. Present land use includes pastoral (in the north), farmlets,
townships, urban (in the south), rock extraction and recreation (e.g. Edwards lake).

The native vegetation cover is extensive in the north and highly fragmented in the south.

The most significant faunal species/populations are the Brown Quail, Red-chested Button-quail, Little
Button-quail, Plains Wanderer, Banded Lapwing, Latham’s Snhipe, Spotted Harrier, Swamp Harrier, Black
Kite, Black Falcon, Budgerigar, Striated Fieldwren, Diamond Firetail, Zebra Finch, Fat-tailed Dunnart,
Southern Lined Earless Dragon, Striped Legless Lizard and Red-bellied Black Snake

Threatened plants include the Curly Sedge, Matted Flax-lily, Swollen Swamp Wallaby-grass, Tough
Scurf-pea Swamp Plantain and Small Milkwort.

The most significant habitats are grassy woodland, cliff escarpment shrubland, riparian scrub, stony knoll
grassland (particularly Craigieburn Grassland), plains grassland, drainage line herbfield and seasonal wetlands
(particularly O’ Herns Road Wetlands).
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Of particular note are the faunal rarity, abundance and diversity (particularly quail, birds of prey, reptiles
and waterbirds) and habitat rarity, abundance and diversity, a volcanic plains ecological reference area, and
volcanic plains strategic habitat link (particularly Merri Creek).

Key areas and physical features for biota are Merri Creek and surrounds, Craigieburn Grassland, O’ Herns
Road Wetlands, Cooper Street Grassland, Hendon Park and Bunker Hill Swamp/Boonderoo.

There are nine sites of significance: one national, five state and three regional for fauna and three very
high, five high and one medium for habitat.

Plenty Lowland Volcanic Plains (PLVP)
This biophysical zone contains farmland catchments of the middle and lower Darebin Creek and middle Plenty
River and its tributaries, including Barber Creek.

Past land-use included pastoral and townships. Present land-use includes pastoral, farmlets, urban (in
south), rock extraction and recreation (e.g. horse riding).

The native vegetation cover is extensive in north and highly fragmented in the south.

The most significant faunal species/populations are the Red-chested Button-quail, Crested Pigeon,
Latham’s Snipe, Brolga, Masked Owl, Barking Owl, Purple-crowned Lorikeet, Long-billed Corella, Little
Corella, Blue-winged Parrot, Rufous Songlark, White-browed Woodswallow, Inland Broad-nosed Bat,
Southern and Eastern Freetail Bats.

Threatened plants include the Curly Sedge, Matted Flax-lily and Tough Scurf-pea.

The most significant habitats are River Red Gum plains woodland and stony knoll grassiand.

Of particular note are the faunal rarity and diversity (particularly Fenwick/Darebin Creek for bats, owls
and parrots), and habitat rarity and abundance; River Red Gum critical conservation area; and strategic habitat
link between the upland hills, alluvial plains and volcanic plains and lowland volcanic plains and hills
(particularly Plenty River and River Red Gum belt between Y an Y ean and Woodstock).

Key areas and physical features for biota are the Fenwick and middle Darebin Creek woodlands/grasslands.
Others localised occurrences include Epping Cemetery, rock walls/stony knolls, Quarry Hill, Bundoora Park
and Darebin Parklands.

There are 10 sites of significance: 1 state and 9 regional for faunaand 1 very high 1 high and 8 medium
for habitat.

VOLUME 3—ALLUVIAL PLAINS (AP)

Yarra Lowland Alluvial Plains (YLAP)
This biophysical zone contains urban catchments of the lower Y arra River from Hawthorn to Eltham South
and the lower reaches of its tributaries including the Koonung Creek, Diamond Creek and Plenty River.

Past land-use was pastoral, orchards, market gardening and township/urban. Present land-use includes
YarraValey Park, urban and recreation (e.g. Y arrakayaking and fishing).

The native vegetation cover is highly fragmented.

The most significant faunal species/populations are the Baillon’s Crake, Lewin’s Rail, Little Bittern,
Australasian Bittern, Latham’s Snipe, Nankeen Night Heron, Barking Owl, Swift Parrot, Regent Honeyeater,
Eastern Broad-nosed Bat, Southern Freetail Bat, Peron’s Tree Frog, Pouched Lamprey, Short-headed Lamprey,
Australian Grayling, Tasmanian Mudfish, Spotted Galaxias, Common Galaxias, Broad-finned Gal axias and
Eltham Copper butterfly.

Threatened plantsinclude the Spotted Duckweed and Matted Flax-lily.

The most significant habitats are grassy woodland, floodplain riparian woodland, box—ironbark (Y ellow
Gum at YarraBend Park), swamp scrub and seasonal wetland.

Of particular note are the faunal (particularly waterbird) rarity, abundance (primarily parrots and fish) and
diversity and habitat rarity, abundance and diversity (both for grassy woodland at La Trobe University and
Simpson Barracks); and strategic habitat link between the lowland hills and lowland aluvial plains (Diamond
Creek/YarraRiver).
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12 Sites of Faunal and Habitat Significance in North East Melbourne

Key areas and physical features for biotaare Yarra Valley Park including Bolin Billabong and Westerfolds
Park, Banyule Wetlands, Lower Eltham Park, La Trobe University/Gresswell Forest, Yarra River, lower
Plenty River and lower Diamond Creek.

There are 11 sites of significance: four state and seven regional for fauna and two high, eight medium and
one unassessed for habitat.

Plenty Upland Alluvial Plains (PUAP)
This biophysical zone contains farmland catchments of the middle Plenty River and lower reaches of its
tributaries including Bruces Creek and Scrubby Creek.

Past land-use was pastoral and townships. Present land-use includes farmlet settlement, urban/township
and recreation (e.g. horseriding).

The native vegetation cover is highly fragmented.

The most significant faunal species/populations are the Baillon’s Crake, Lewin’s Rail, Little Bittern,
Australasian Bittern, Sharp-tailed Sandpiper, Latham’s Snipe, Painted Snipe, Blue-billed Duck, Australasian
Shoveler, Glossy Grass Skink, Peron’s Tree Frog, Plains Froglet, Common Galaxias and Southern Pigmy
Perch.

There are no known occurrences of threatened plant species.

The most significant habitats are riverine forest, River Red Gum grassy woodland, swamp scrub, Rush
Sedge seasonal wetland and Many-fruit Tassel permanent wetland.

Of particular note are the faunal (particularly of waterbirds and parrots) rarity, abundance and diversity and
habitat rarity; the riverine forest and red gum marshland critical conservation areas; and strategic habitat link
between the upland hills and lowland volcanic plains (Plenty River Merndato Yan Y ean).

Key areas and physical features for biota are Towts Swamp, Dunnetts Road Swamp, Staglianos Lake,
Mornmoot Lake, Brennans Forest/lower Barber Creek and Plenty River.

There are four sites of significance: three state and one regional for fauna and two high and two medium
for habitat.

VOLUME 4—LOWLAND HILLS (LH)

Plenty Lowland Hills (PLH)
This biophysical zone contains farmland, bushland and urban catchments of the lower Plenty River from
Y alambie to Mernda and the lower Diamond Creek from Eltham to Wattle Glen.

Past land-use was pastoral, townships, orchards, firewood and mining. Present land-use includes Plenty
Gorge Park, bushblock and farmlet settlement and outdoor education and recreation (e.g. horse riding and
Y arrambat golf course) in the north; urban in the south and encroaching in the north.

Native vegetation cover is fragmented in the north and highly fragmented in the south.

The most significant faunal species/populations are the Blue-billed Duck, Barking Owl, Swift Parrot,
Painted Honeyeater, Black-chinned Honeyeater, Regent Honeyeater, Yellow-tufted Honeyeater, Platypus,
Large-footed Myotis (bat), Common Bent-wing Bat, Eastern Broad-nosed Bat, Flat-headed Gudgeon and
Eltham Copper, Ictinus Blue and Genoveva Azure butterflies.

The most significant habitats are gully woodland, escarpment woodland, Blakely’s Red Gum and River
Red Gum (volcanic plain) grassy woodlands, box—stringybark woodland, box—ironbark woodland (Y ellow
Gum and Red Ironbark), Hill Manna Gum sand-plain woodland, floodplain riparian woodland, riparian scrub
cliff/escarpment shrubland and seasona wetland..

Threatened plants include the Spotted Duckweed, Matted Flax-lily, Charming Spider-orchid, Wine-lip
Spider-orchid and Clover Glycine. The zone a so supports some of the most extensive known populations of
the rare Emerald Greenhood.

Of particular note is the faunal (including butterfly) rarity, abundance and diversity, habitat rarity and
diversity (Plenty Gorge) and the St Helena orchid flora, the Yarrambat—-Morang and Plenty—Janefield
ecologica reference areas and Blakely’ s Red Gum and Eltham Copper critical conservation aress.
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Thereisastrategic habitat link between the upland hills and lowland alluvia plains (the Diamond Creek).

Key areas and physical features for biota are Plenty Gorge/Plenty Gorge Park (particularly Y arrambat
Ironbarks/Smugglers Gully, Plenty River, Morang Wetlands, Purvis Gully and Plenty—Janefield Yellow
Gums). Diamond Creek (particularly from Eltham North to Diamond Creek), Blakely’s Red Gum area east of
Diamond Creek, Ironbark Road Reserve, Y andell Reserve and Eltham Copper Butterfly Reserves.

There are 14 sites of significance: two national, four state and eight regional for fauna and three very high,
five high and six medium for habitat.

Yarra Lowland Hills (YLH)

This biophysical zone contains farmland, bushland and urban catchments of the middie Y arra River between
Nillumbik South and Y arra Glen and the lower reaches of its tributaries including the Watsons, Mullum
Mullum and Brushy creeks.

Past land-use included pastoral, townships, orchards, firewood and mining. Present land-use includes the
Warrandyte State Park, YarraValley Park (upstream of Diamond Creek), bushblock and farmlet settlement, as
well as urban/township and outdoor education and recreation (e.g. park information centres and trails) in the
west and the Warrandyte State Park, bushblock and farmlet settlement, water supply, environmental living,
pastoral and outdoor education and recreation (e.g. Clifford Park activity centre, horse riding and Yara
kayaking and fishing) in the east.

The native vegetation cover is fragmented in the west, extensive to the north of the Y arra upstream of
Watsons Creek, and highly fragmented south of the Y arra east of Brushy Creek.

The most significant faunal species/populations are the Baillon's Crake, Barking Owl, Powerful Owl,
Swift Parrot, Azure Kingfisher, Regent Honeyeater, Little Friarbird, Platypus, Brush-tailed Phascogale,
Common Bent-wing Bat, Large-footed Myotis, Glossy Grass Skink, Lesueur's Tree Frog, Broad-finned
Galaxias, Freshwater Blackfish, Large Ant-blue butterfly and Y ellow-spot Jewel butterfly.

Threatened plants include the Spotted Duckweed, Wine-lip Spider-orchid, Rosella Spider-orchid, Leafy
Greenhood and Clover Glycine. The zone also supports the most extensive known populations of the
potentially threatened Bearded Greenhood and Billy Buttons (Craspedia sp. hova).

The most significant habitats are riparian and species-rich foothill forests, box—stringybark woodland,
gully woodland, Red Ironbark escarpment, Y ellow Box—Candlebark grassy woodland riparian scrub/swamp
scrub, cliff/escarpment shrubland and seasonal and permanent wetland.

Of particular note are the faunal rarity, abundance and diversity, habitat rarity and abundance, Y arra—
Y ellow Box grassy woodland and Warrandyte Gorge ecological reference areas, the box—stringybark woodland,
foothills streamway and riverine floodplain critical conservation areas, and the strategic habitat links between
the upland hills and lowland aluvial plains (primarily the Y arra River and Watsons Creek).

Key areas and physical features for biota are the Yarra Valley Park including Pettys Wetland, Morrisons
and Glynns, Yarra River, Yering and Warrandyte Gorges, Watsons Creek, Warrandyte SP, Professors Hill
Flora Reserve, Kalbar Road Reserve, Pound Bend Tunnel, Round the Bend Cooperative, Y ering Backswamp
and the Maroondah Aqueduct.

There are 11 sites of significance: five state and six regional for fauna and three very high, five high and
three medium for habitat.

Nillumbik Lowland Hills (NLH)
This biophysical zone contains farmland and bushland catchments of the middle Diamond Creek, lower
Arthurs Creek and Long Gully Creek (tributary of the Watsons Creek).

Past land-use included pastoral, townships, orchards, firewood and mining. Present land-use includes
bushland reserves, bushblock and farmlet settlement, townships, urban from Wattle Glen to Hurstbridge and
recregtion.

Native vegetation cover is fragmented.
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14 Sites of Faunal and Habitat Significance in North East Melbourne

The most significant faunal species/populations are the Masked Owl, Barking Owl, Regent Honeyeater,
Common Dunnart, Brush-tailed Phascogale, Mountain Galaxias, Freshwater Blackfish and Y ellow-spot Jewel
butterfly.

Threatened plants species include the Matted Flax-lily, Charming Spider-orchid, Crimson Spider-orchid,
Wine-lip Spider-orchid, Rosella Spider-orchid and Clover Glycine. The zone also supports some of the most
extensive known populations of potentially threatened Bearded Greenhood.

The most significant habitats are riparian and herb-rich foothill forests, gully woodland, box—stringybark
woodland, box—ironbark woodland (Red Ironbark) and Y ellow Box—Candlebark grassy woodland.

Of particular note are faunal rarity, abundance and diversity. The Charming Spider-orchid, Wine-lip
Spider-orchid, Rosella Spider-orchid-Red Ironbark critical conservation areas and the strategic habitat links
between the upland and lowland hills (primarily Long Gully Creek and Diamond Creek).

Key areas and physical features for biota are Dunmoochin and Pittles Paddock, Diamond Creek, Arthurs
Creek, Long Gully and Boomers Reserve, Koos Reserve, Red Shirt Gully Creek, Haleys Gully Road Red
Ironbarks and Temple Ridge/Orchid Track.

There are 14 sites of significance: six state and eight regional for fauna and four very high, four high and
six medium for habitat.

VOLUME 5—UPLAND HILLS (UH)

Nillumbik Upland Hills (NUH)
This biophysical zone contains farmland and bushland catchments of the upper Arthurs Creek, Diamond
Creek (and tributaries including the Smiths Gully Creek and Y ow Y ow Creek) and Watsons Creek.

Past land-use included pastoral, townships, orchards, firewood and mining. Present land-use includes
bushland reserves, bushblock and farmlet settlement, townships, orchards and recreation (e.g. St Andrews
market grounds and Rob Roy hill climb).

The native vegetation cover is fragmented west of the Diamond Creek and extensive to the east.

The most significant faunal species/populations are the Barking Owl, Powerful Owl, Painted Honeyeater,
Brush-tailed Phascogale, Common Dunnart, Common Bent-wing Bat, Eastern Horseshoe-bat and Tree
Goanna.

Threatened plants include the Wine-lip Spider-orchid and Rosella Spider-orchid.

The most significant habitats are herb-rich foothill forest, gully woodland and box—stringybark woodland
(Red Box).

Of particular note are the faunal and habitat rarity, abundance and diversity, the foothills ecologica
reference area, and the strategic habitat links between the ranges and lowland hills (primarily the Diamond
Creek, Smiths Gully Creek, Watsons Creek and One Tree Hill).

Key areas and physical features for biota are One Tree Hill, Diamond Creek, Watsons Creek, Smiths
Gully Creek, Yow Yow Creek and Chadds Creek.

There are nine sites of significance: five state and four regional for fauna and one very high, five high and
three medium for habitat.

Plenty Upland Hills (PUH)

This biophysical zone contains bushland catchments of Y an Y ean Reservoir and bushland and farmland
catchments of the upper reaches of tributaries of the Plenty River including the Bruces Creek and the western
tributaries of Arthurs Creek.

Past land-use included pastoral, water supply, townships, orchards and firewood. Present land-use includes
pastoral, water supply, bushblock and farmlet settlement, townships, orchards and recreation (e.g. Yan Y ean
Reservair picnic area).

The native vegetation cover is highly fragmented apart from the sections adjoining the ranges including
the Yan Y ean Reservoir catchment, which are extensive.
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The most significant faunal species/populations (mostly at Yan Y ean Reservair) are the Peaceful Dove,
Blue-billed Duck, Swift Parrot, Rainbow Bee-eater, Brown Treecreeper, Regent Honeyeater and Large-footed
Myotis.

Threatened plantsinclude the Matted Flax-lily, Purple Diuris, Basalt Plain Leek-orchid, Large-fruit
Groundsel, Hypselaand Clover Glycine (each at Yan Y ean Reservair).

The most significant habitats are herb-rich foothill forests, heathy forest; grassy woodland ecological
reference area (Y ellow Box—Candlebark and Snow Gum), and box—stringybark woodland (Y ellow Box and
Long-leaf Box) each at Yan Y ean Reservoir.

Of particular note at Yan Y ean Reservoir are the faunal rarity, abundance and diversity (particularly of
waterfowl) and the strategic habitat link between the ranges and lowland hillg/plains, as well as habitat rarity
and abundance and orchid rarity and diversity.

Key areaand physical featuresfor biotaare Yan Y ean Reservoir catchment.

There are seven sites of significance: two state and five regional for fauna and two very high and five
medium for habitat.

VOLUME 6—RANGES (R)

Hume Ranges (HR)
This biophysical zone contains mountain forest catchments of the Plenty River, Bruces Creek and Scrubby
Creek headwaters.

Past land-use: pastoral (foothills), townships, timber harvesting and water reserves. Present land-use:
townships, water reserves, timber harvesting, bushblock and farmlet settlement, bushland and recreation (e.g.
Whittlesea golf course and Toorourrong Reservoir picnic ared).

The native vegetation cover is extensive except at the margin of the cleared plateau and softwood
plantations at Kinglake West and in the foothills at Humevale.

The most significant faunal species/populations are the Lewin’s Rail, Baillon’s Crake, Little Bittern,
Blue-billed Duck, Grey Goshawk, Sooty Owl, Barking Owl, Powerful Owl, Superb Lyrebird, Eastern
Whipbird, Pilotbird, Satin Bowerbird, Platypus, Brush-tailed Phascogale, Dusky Antechinus, Greater Glider,
Eastern False Pipistrelle, Mountain Dragon, Spencer’s Skink, Mountain Galaxias, Freshwater Blackfish and
Mountain Skipper and Victorian Hair-streak butterflies.

Threatened plantsinclude the Austral Moonwort and Fairy Lanterns. Significant plant speciesinclude the
Creegping Grevillea and Butterfly Orchid.

The most significant habitats are cool temperate rainforest/fern galleries and wet sclerophyll, damp
riparian, damp sclerophyll, riparian, herb-rich foothill (Messmate and Red Stringybark) and heathy forest at
the Plenty River headwaters and seasonal wetland at Toorourrong Reservair.

Of particular note are the faunal, habitat and orchid rarity, abundance and diversity; wet mountain forest
ecological reference areas; and strategic habitat links between the ranges and upland hills.

Key areas and physical features for biota are Mt Disappointment, Plenty River, Bruces Creek, Scrubby
Creek, Joey Creek, Jack Creek and Toorourrong Reservoir.

There are six sites of significance: five state and one regional for fauna and one very high, three high and
two medium for habitat.

Kinglake Ranges (KR)

This biophysical zone contains mountain forest catchments of Arthurs Creek (including the Running and
Chadds creeks), Diamond Creek (including Broad Gully), Watsons Creek and Steels Creek (including the
Jehosaphat and Full and Plenty creeks).

Past |and-use included townships, orchards, vegetable growing, timber harvesting and water supply.
Present land-use includes townships, Kinglake National Park, bushblock and farmlet settlement, orchards,
vegetable growing, bushland and outdoor recreation and education (e.g. park information centres, walking
trails and picnic areas, particularly Masons Falls).
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The native vegetation cover is extensive except at the margin on the cleared section of the Kinglake
Plateau and the Arthurs Creek valley at Strathewen and Steels Creek valley at Steels Creek.

The most significant faunal species/populations are the Sooty Owl, Barking Owl, Powerful Owl, Red-
tailed Black-Cockatoo, White-throated Nightjar, Superb Lyrebird, Southern Emu-wren, Eastern Whipbird,
Lewin’s Honeyeater, Spot-tailed Quoll, Brush-tailed Phascogale, White-footed Dunnart, Southern Brown
Bandicoot, Eastern Pygmy-possum, Yellow-bellied Glider, Red-necked Wallaby, Eastern Horseshoe-bat,
Common Bent-wing Bat, Tree Goanna, Mountain Dragon, Black Rock Skink, Metallic Skink, Spencer’s
Skink, Mountain Galaxias, Broad-finned Galaxias, Anderson’s Skipper, Mountain Spotted Skipper, Eliena
Skipper, Genoveva Azure, Large Ant-blue, Small Ant-blue, Bright Copper, Y ellow-spot Jewel, Victorian
Hair-streak and Blotched Blue butterflies.

Threatened plants include the Crimson Spider-orchid and Green Leek-orchid. Other significant plant
species include the Netted Brake, Summer Spider-orchid, Butterfly Orchid, Cliff Cudweed, Tangled
Pseudanthus, Swamp Bush-pea and Creeping Grevillea.

The most significant habitats are wet sclerophyll forest/cool temperate fern galleries (particularly
Jehosaphat Gully), damp riparian forest, damp sclerophyll forest, riparian forest, heathy forest, herb-rich
foothill forests (Messmate and Red Stringybark), gully woodland, heathy woodland, upland scrub (Bald Spur
and Mt Everard) and wet heath (Broad Gully).

Of particular note are the fauna (particularly birds, mammals and butterflies); habitat, plant and orchid
rarity, abundance and diversity; mountain heath ecological reference area (particularly the heathland flora of
Broad Gully); and strategic habitat links between the ranges and upland hills.

Key areas and physical features for biota are Kinglake NP, Diamond Creek headwaters, Broad Gully/Mt
Beggary/Mt Everard, Arthurs/Chadds Creeks headwaters, Bald Spur, Masons Falls dijunct cliff community,
Running Creek/Reservoir, Jehosaphat Gully/Creek, Watsons Creek and Yara Glen-Mt Slide Road
Mine/Fully and Plenty Creek.

There are four sites of significance: three state and one national for fauna and two very high and two high
for habitat.

© 1997 Nillumbik Shire Council



Home Screen

CHAPTER 4
FIELD SURVEY , D ATABASE AND ANALYSIS

FIELD SURVEY

Selecting sites for data collection

Topographical maps (1:25 000) of NEM were used to identify all large areas (>100 ha) of native vegetation
and topographic features. After field examination of these, smaller stands and remnants of native vegetation
were examined, including roadside verges and strips of vegetation along watercourses. Wetlands, including
farm dams, identified from maps and aerial photographs were visited. Geological, geomorphological and
human-made features likely to provide specialist habitat were also examined (e.g. tunnels, mineshafts, sewage
treatment plants).

Survey techniques

Extensive searches were undertaken to identify the range and distribution of faunal habitats and distinctive
geological features (e.g. cliffs and gorges) and human-made features (e.g. mineshafts and dams). Preliminary
lists were compiled of fauna and flora from each major habitat type.

Availability of access combined with local knowledge played a part in the selection of sites. Specific
surveys were conducted (e.g. timed herpetofauna searches for the Striped Legless Lizard and Earless Dragon)
in small homogeneous patches of natural habitat such as grasdand remnants, which often yield high
population density and low diversity of faunal species. At trapsites and other point localities selected for
intensive survey, lists and counts were made of all observed vertebrate species. Physical features including
landform, elevation and geological and soil types were a so recorded.

The structure and floristics of each habitat were documented at each site. These are summarised under the
habitat descriptions at the beginning of each biophysical region (Volumes 2 to 6).

The survey technigues outlined below for birds, mammals, reptiles and amphibians were those used
throughout GM. They follow standard vertebrate survey techniques as described in Norris et al. (1983),
Emison et al. (1984), Yugovic et al. (1990) and Schulz et al. (1991). Field survey and trapping was
conducted under Scientific Research Permit and with permission from land managers or landowners. Field
work in NEM was conducted between January 1986 and December 1996.

Reference grids

Areas selected for systematic survey were within 1' latitude x 1' longitude grids (approximately 2.2 km?)
based on the 1: 100 000 NATMAP topographic series. This grid size normally enabled data to be exclusive
to aparticular site. The selected grids contained optimal and representative habitat within the site and were
normally intensively surveyed by mammal trapping, spotlighting and extensive or specific searches for
avifauna, herpetofauna and plants. Reference grids provide the base level for data storage, and analysis and
interpretation of the study. They are shown on maps 2 and 3 (back pocket). For an example of their use see
the User’s Guide at the beginning of this volume.

Birds

Bird survey depends on being in the right place at the right time. Active searches for birds were conducted at
all sites. Estimates of bird numbers were taken at each data collection point. Complete counts of waterbirds
were made at specific wetlands. Sites containing cyclic flowering eucalypts which attracted threatened nectar-
feeding birds such as the Regent Honeyeater and Swift Parrot were visited during two flowering cycles.
Unless otherwise stated, all sites were visited during spring and autumn and at least once at night using a
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hand-held spotlight. Play-back tapes were used to achieve a broader overview of the distribution of the
Masked Owl and Sooty Owl. Some night spotlighting from vehicles was conducted for the location of
Plains-wanderers. Indirect signs, such as nests, feathers, regurgitated pellets (owls) and the characteristic probe
marks and footprints of species such as Latham’s Snipe and species of crakes and rails were recorded.

Despite the database being open for ten years, new site records of birds frequently come to hand
(particularly of waterbirds from developing wetlands). Some birdlists for sites are aready out-of-date. The fact
that no period of prolonged drought (such as 1982/83) occurred meant that severa inland species were
infrequently recorded. These may be locally common in the next drought.

Seasonal bird census
(see Chapter 5 for further explanation and individual site reports for results and discussion)
Standardised point or strip counts were conducted in the following habitats:

Valley October census (focus on migratory tree canopy insectivores) over consecutive days
forest/gully and years. Repeatable 20-minute/2 ha plot counts of avifaunain a series of Yellow
woodland Box—Candlebark valley forest and various gully woodland area and connectivity

(Yellow Box) classes. The plots were established as |ong-term reference and monitoring points to

provide amodel for the effectiveness of habitat links as faunal corridors and the
adequacy of habitat patches to maintain faunal populations (habitat connectivity).
Grassy woodland October census (focus on foliage insectivores and parrots) over consecutive days and
(River Red Gum)  years. Repeatable 5-minute/0.5 ha plot counts of avifaunain a series of tree density
and connectivity classes of River Red Gum. The rates of invertebrate and mammal
leaf damage were measured. The plots were established as long-term reference and
monitoring points to provide a model for dieback control and habitat connectivity.

Box—ironbark June/Jduly census of nectivores (honeyeaters and lorikeets) from repeatable 20-
woodland minute/2 ha plot counts. Measurements of nectar/flower production were made at
(Red Ironbark/ the peak of the Red Ironbark flowering season. Unpublished field data of annual
Yellow Gum) counts conducted between 1977 and 1991 and full daylight reference tree counts of

nectar feeders were reviewed. The plots were established as long-term reference and
monitoring points to provide amodel for dieback control and habitat connectivity
and data on raising the viahility of these stands for nectar feeders. Habitat
requirements and relationships between winter flowering eucalypts and nectar-
feeding birds were assessed.

Mammals

Trapping for ground and arboreal mammals was undertaken at most sites in the foothills and ranges using
Elliott type A aluminium traps and small (30 x 25 x 25 cm) or large wire cage traps (90 x 30 x 30 cm)
baited with a mixture of peanut butter, rolled oats and honey. Baits of sardines or scorched rabbit were set in
large wire cage traps in attempts to catch Tiger Quolls. Traps were laid on the ground in groups of 10-20
along lines, each trap spaced at 5 to 10 m intervals and in tree branches up to 7 m above ground. Traps were
left in position for one to three days and checked daily. Short lengths of PV C pipe lined with strips of
double-sided adhesive tape (hair tubes) were occasionally laid in areas accessible to the public, where traps
were considered at risk from interference. Mammalian hair samples were analysed.

Active searching for mammals included observations of flushed or active individuals and road-killed
specimens. Rocks, logs and other ground material were examined as were the stomach contents of road-killed
predators (e.g. snakes). Some skeletal material in predator scats and owl pellets was analysed. Indirect
techniques included identifying burrows, scats, tracks, feed sites (e.g. Water Rat) and runways (e.g. Swamp
Rat).

Presence of the Platypus and Water Rat was determined by:

 dusk watches for activity on deep still sections of watercourses or wetlands;
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« day walks along streams. Most sections of all major streams were covered at least once. The Yarra
River was surveyed by canoe in December 1988;

 searching watercourses and wetland banks for burrows; those of the Platypus are usually just above the
water level, amongst vegetation or atangle of tree roots. Large wire cage traps baited with sardines
were set along banks for Water Rats;

 searching mudflats for tracks and the characteristic scats of Water Rats;

e locating Water Rat feeding table sites on logs, tree stumps and rock platforms. These contain

fragments of food remains such as invertebrate exoskel etons, fish scales, feathers, hair and bones; and

« incidental observations while electrofishing and netting.

Dunnarts are difficult to catch in conventional traps and were detected by searching under rocks, logs,
sheets of iron and other materials during the day. The Fat-tailed Dunnart constructs characteristic grass nests
and simple tunnel structures beneath rocks; exoskeletons of invertebrate prey being usually present. It is
most readily located under loose basalt rocks in winter. Few individuals were found under rocks when
temperatures rose above 30°C in summer and autumn as they then tend to move into soil cracks. The
population density of the Fat-tailed Dunnart on the Craigieburn Grassland was estimated by spotlighting
from avehicle.

A survey of almost 2000 bat trap-nights was undertaken in the fauna study of GM. Approximately 50%
of the effort was undertaken in NEM. Trapping was conducted along tracks and watercourses, at dams and
waterbodies where tree cover and overhanging branches create flight paths, and at entrancesto caves or
tunnels. Bats were trapped using modified harp traps, monofilament mistnets and triplines placed across
waterbodies. Because bats are most active during the warmer months of October to April, trapping effort was
largely confined to warm still nights. In general, most surveying of bats at wetlands and woodlands was
conducted on private land and that in forests was on public land. Tunnels, overhangs and cliff faces, the
undersides of bridges and major bank erosion areas along watercourses were searched for roosting Large-footed
Myotis and Common Bent-wing Bats. Ceilings, shingles and corrugated iron in old buildings were also
examined for bats or signs of their occupation such as scats.

Arboreal mammals were observed by using spotlights (50 w) with portable 12 volt batteries; 10 x 40
power binoculars being used to assist identification. Stagwatching involved observing hollows and spoutsin
large trees (particularly Mountain Grey Gums in the ranges) supporting ample tree-hollows from full daylight
to 30 minutes after dark. Playback tapes were used to elicit responses from Y ellow-bellied Glidersin the
ranges.

Reptiles and amphibians

Pitfall traplines usually consisted of 5-10 deep buckets placed at 5 m intervals along a fly-wire drift fence.
Traps were open for 5-20 days and were checked daily. Trapped animals were identified and the breeding
condition was noted. All animals were released at the point of capture.

L ocating most reptiles and amphibians involved active searching including timed herpetofauna surveys.
Damp microhabitats in or under rocks and fallen logs and amongst ground litter were inspected for sheltering
amphibians. Dry microhabitats such as logs, rocks, dead clumps of grass and dumped rubbish (particularly
corrugated iron and abandoned car debris) were searched for reptiles. Basalt cliff crevices aong creeks on the
volcanic plains were searched for Marbled Geckos, skinks, dragons and frogs. Searches under decorticating
bark and by spotlight were also made for the nocturnal gecko. Rocky outcrops and logs and piles of rubbish
along watercourses were surveyed from a distance (20-50 m) through binoculars for active or basking reptiles
and tortoises, in particular the Southern Lined Earless Dragon and Cunningham’s Skink. Nearly 2500 km
and 1500 hours of a systematic walking and rock-rolling survey of watercourses and nearby rocky grassland
areas on the volcanic plains of GM during the 1986 to 1996 survey period failed to locate any Earless
Dragons. Ten to 15-minute watches at vantage points in localities showing the best potential habitat (about
30) detected single dragons on five occasions

Herpetofauna sampling is affected by the season of survey. In summer and autumn the basaltic soils are
characteristically dry, some are deeply cracked. Rather than sheltering under rocks or other ground debris,
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animals tend to shelter in grass tussocks or move underground into the cracks. The dry winter of 1988, when
amajority of the species sheltered under rocks, was a successful period for locating herpetofauna, particularly
the Striped Legless Lizard.

Active and calling frogs were located at night at waterbodies and watercourses. Search efforts largely
followed periods of heavy or prolonged rainfall, which, along with favourable temperatures, act as atrigger
for amphibian activity. Searches were conducted along watercourses, in cracks and crevices in cliffs and rock
outcrops and under debris both in and out of the water.

Freshwater fish

Between 1988 and 1992, CNR (now NRE) Freshwater Fish Management Branch conducted an electrofishing
survey of the major tributaries of the Yarra River occurring in NEM. Fifty-two electrofishing sites were
sampled in each of the major streams and some waterbodies. The lower, middle and upper reaches of streams
were sampled. This study was used for the rationale and application of the North East Melbourne Regional
Hydrological Strategy.

Sites were selected to give a variety of stream conditions and habitats and to provide accessibility for
electrofishing. The sites will become permanent reference points for environmental and scientific monitoring
and research. Techniques follow those outlined in McKenzie and O’ Connor (1989). Along streams and in the
shallows of waterbodies, a Smith-Root 7.5 GPP model electrofisher or Smith-Root backpack model 12
electrofisher was used. The output of the units was 100 to 1000 volts DC and 4 to 40 amps at a conductivity
rate of 10 to 10 000 microseimens. The sample time usually was between 30 and 60 minutes, covering up
to 200 m of stream.

Fyke and/or mesh nets were set overnight in deeper water. These were attended in ‘ Platypus waters' . The
mesh nets were 25 m long with a 2.5 m drop and stretched mesh sizes of 25, 50, 75 or 100 mm. The fyke
nets had a stretched mesh size of 25 mm and a single central wing.

Fish were measured to the nearest 1 mm (total length or cauda fork length for Roach), weighed,
identified and counted. When large numbers of fish were encountered an estimate of population size was
made.

The biota of stream ecosystems can be influenced by four primary variables: water quality, flow regime,
nutrient sources and habitat structure and their interactions (Koehn & O’ Connor 1990). Changes to any of
these variables will alter the stream ecosystem structure and function. Native aquatic ecosystems contain a
complexity of biological, physical and chemical interactions and are generally sensitive to habitat degradation
and pollution. At each sample site, water temperature, conductivity and turbidity readings were taken and
stream width and depth and length of sample were recorded. Salinity readings were taken in Arthurs, Diamond
and Watsons creeks. An assessment of instream habitat and riparian vegetation was made at each site.

Water temperature, salinity (in parts per thousand) and conductivity (measured in microseimens) were
recorded with aY Sl 33 S.C.T. meter. Salinity is a measure of the total concentration of dissolved inorganic
material in water. Water is regarded as saline when concentrations exceed 3 ppt. Conductivity and turbidity
levels provide an environmental measure of the degree of disturbance in the catchment caused by human
settlement. An estimate of the water turbidity was made. Turbidity is the degree of suspended matter in the
water (estimated by the amount of light penetration) and provides an environmental measure of water quality
and changes in the pattern of runoff from processes such as land clearing and over-grazing by livestock.

Instruments to measure flow rate accurately were unavailable. The flow rate was measured by a
standardised time (10 seconds) estimate of the riffle depth and width (area of water) and velocity. The flow rate
isthe conversion of area and velocity to volume per unit time. The standardised approach alows a
comparison between the sites. Visual assessments of the substrate and bank type and condition, erosion and
weed invasion were also recorded at each sample. The cover and abundance of instream, bank and frontage
vegetation types and dominant plant species were recorded.

In July 1992, two work experience students from Deakin University conducted water quality assessments
at each of the 18 electrofishing sites in Arthurs Creek, Diamond Creek and Watsons Creek in the Shire of
Eltham (Humphries & Raymond unpub. report). The students recorded each of the physical parameters
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described during the eectrofishing survey and two additional parameters (pH and dissolved oxygen, expressed
in parts per million). At five sites, chemical analyses were undertaken. These included tests for phosphates
and nitrates (a measure of the by-products of human settlement), Calcium and the metals, Copper and Zinc.
E. coli bacteria counts were not conducted as the analysisis not a cost-efficient exercise. An analysis of the
E. coli and organochlorines (pesticides and insecticides) for each of the 18 sites would be desirable and would
complement the biological and physical dataset already gained.

Butterflies
Standardised seasonal butterfly surveys were undertaken in approximately 30 sites (predominantly in the hills
and ranges). Lists were recorded at one minute grid level.

DATABASE

Fauna
Over 100 000 faunal species records were obtained in GM during the survey period (1986 to 1996). These
records were collected on approximately 4000 field data sheets (localities).

Data from other sources

Records from the Museum of Victoria and the Atlas of Victorian Wildlife (ARIER) have been incorporated.
Similarly, data were extracted from the literature including journal articles and management plans on areas
within NEM. Interviews with local residents provided valuable supplementary data, particularly on birds,
mammals and fish. An extensive body of field data and ecological information was obtained from wildlife
research scientists and field naturalists (see Acknowledgments). Those who had spent extensive time over
several years compiling fauna lists of specific areas within the study area provided critical information.
Anecdotal information was gathered from farmers, local residents and quail and duck shooters. This provided
data that could not otherwise have been obtained during this study (see Acknowledgments).

Data storage

The fauna data collected during the NEROC study was donated to the Atlas of Victorian Wildlife database
(ARIER). The Atlas records the fauna and their abundances at point localities or at broader resolutions (e.g. 2'
latitude x 2' longitude grid system). It provides distribution maps and lists of vertebrate fauna. Around
50 000 records from approximately 2500 field data sheets collected in NEM were entered on the Atlas. This
database is equal in size to that existing on the NRE Atlas of Victorian Wildlife collected from all previous
biological surveysin Victoriafor all time. It isthe most systematic and comprehensive database ever
collected in Victoria

Nomenclature

The nomenclature for birds follows the RAOU (1995), for mammals Menkhorst (1995), for reptiles and
amphibians Cogger (1996), for freshwater fish Koehn and O’ Connor (1990) and for butterflies Common and
Waterhouse (1981). The common names follow the Atlas of Victorian Wildlife. Scientific names of all
species of mammals, birds, reptiles and amphibians are given in Appendix 1.2.

DATA ANALYSIS

Underlying propositions

a Viablefree-ranging populations of every scientifically recognised taxonomic entity (usually species but
sometimes subspecies or forms) within NEM should be conserved.
This conservation should be accomplished as efficiently as possible.

¢ Land-use changes and the consequent changes in wildlife populations are continuing in the study area. The
data used in the analysis was based on recent (post-1986) empirical evidence. Populations of these species
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currently utilise the sites and with proper management should continue to do so. The analysisis based on

the recorded presence of each species at each locality.
Many birds utilising sites within GM range widely across Australia and beyond. Sites should not be
treated in isolation; they may play a part in the life cycle of nomadic, migratory or wide-ranging species of
birds. Species may depend on these sites during critical periods of their annual or life cycles, or as drought
refuges when their norma habitats elsewhere diminish. Adeguate conservation depends on appropriate
management policies that incorporate species requirements over all their range and habitat. Many waterbird
species that range beyond Australia are covered by international treaties (e.g. JAMBA and CAMBA) that are
designed to protect the birds and their habitats in different countries to ensure their long-term survival. Some
species that have restricted breeding sites (e.g. Pied Cormorant at Lake Borrie on the Werribee Sewage Farm,
see Schulz et al. 1991) feed widely over GM and beyond. Their survival depends not only on the preservation
of breeding sites but also on the maintenance of feeding grounds. Similarly, some threatened migratory or
nomadic bird species which breed outside GM (e.g. Freckled Duck, Orange-bellied Parrot, Swift Parrot and
Regent Honeyeater) depend on it for food resources. Regional, state-wide and national management strategies
are needed for such species to ensure their survival and ultimate recovery.
To systematically analyse the data, GM was divided into agrid system of 2' latitude x 2' longitude grids (a
2' grid is approximately 9 km? in area). The distribution of each species (excluding fish and exceptions
below) was quantified by the number of 2' x 2' grids in which it had been recently (post-1986) and reliably
recorded. Eight hundred 2' gridsin GM were entered with data during the survey.
Species that have specialised biological requirements or that are regarded as threatened in Victoriawere
given priority in the analysis. These include:
» gpecies regarded as endangered or vulnerable using IUCN classifications in Australia (following
CONCOM in prep.) or Victoria (following CNR 1995); and

» gpeciesthat have specialised biological requirements or restricted colonial breeding or roosting sites.
For these species the distribution ranking was determined by the localities of communal sites and all
such sites were ‘required’. Sites of communally breeding species that use transitory human-made
facilities (e.g. Silver Gulls breeding in rubbish tips) and have ample natural breeding sitesin the GM
are not included in the analysis.

Speciesnot included in the analysis were:

 native vagrants (birds) or escapeesin GM; and

« introduced species, including Canis familiaris (treated asferal dogs).
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CHAPTER 5
BIRD CENSUS METHODS

VALLEY FOREST/GULLY WOODLAND BIRD CENSUS

Ten 20-minute/2 ha counts were conducted in October 1989 and 1990 in a number of adjacent valley
forest/gully woodland sites. The results are discussed in individual sites 65-67, 69, and 75—78 all in the
Nillumbik Lowland Hills (NLH).

PLENTY VALLEY RIVER RED GUM BIRD CENSUS

Discussion

Foliage loss caused by native insect species has been frequently implicated in the cause of rural tree-dieback
in Australia (Kile 1981). The objective of the census was to determine the abundance and distribution of
insectivorous birds in differing tree density classes of River Red Gums and the level of their effect on
controlling populations of leaf defoliating insects. The ability of existing stands to support populations of
insectivorous birds and the dynamics of foliage insect popul ations were assessed.

Forest species are those dependent on intact, extensive and connected stands of forest or woodland
vegetation. They inhabit fragmented stands in reduced numbers and are normally absent from highly
fragmented stands. Woodland species are those occurring at highest density in intact, extensive and connected
stands of woodland vegetation. They inhabit fragmented stands in reduced numbers and highly fragmented
stands, urban parks and treed farmland in low numbers. Shrubland species are those inhabiting shrub layer
vegetation under forests and woodlands. They inhabit fragmented standsin reduced numbers and highly
fragmented stands, urban parks and farmland in low numbers. Fragmentation and farmland species are those
which inhabit highly fragmented forest and woodland stands such as urban parks and treed farmland in larger
numbers. They also inhabit fragmented stands and enter the margins of unfragmented stands.

Methods

An insectivorous bird census study was conducted in October 1988 and 1989 in the Plenty Valley between

Yan Y ean and Woodstock. The study consisted of 20 plotsin four tree density classes of River Red Gums

(forest, woodland, open woodland and treed farmland). The open woodland class was divided into two further

categories, unfragmented and fragmented. The unfragmented plots were in the middle of the largest and most

intact stands available while the fragmented plots were at the edge of these stands. The five River Red Gum

classeswere:

1 forest: fragmented stands of <10 hawith more than 40 trees/ha;

2 woodland: fragmented stands of <50 hawith 20-39 trees’ha;

3 open woodland: unfragmented stands exceeding 100 ha with 10-19 trees/lha—plots contained in interior
habitat;

4 open woodland: fragmented stands of <50 hawith 10-19 treessha—plots contained in peripheral habitat;
ad

5 treed farmland; fragmented stands of <10 haand 10 treesha.

Each class consisted of four plots censused over five daysin the last week of October in two consecutive
years (1988 and 1989). The census period coincided with the breeding season for most species (when
detectability is relatively high). A total of 40 census counts was made in each class. All birds seen or heard in
the census plots were recorded during 5-minute counts over a 1 haplot. This plot was determined by
measuring a circle of 55 m radius from a central, permanent reference tree. Bird counts of all plots alternated
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between morning (7—11 am) and evening (4—7 pm) of consecutive days. All trees within the plot with DBH
exceeding 20 cm were counted.

To quantify invertebrate leaf damage, 10 leaves were randomly collected from the mid-canopy of the
central reference tree at each plot. The area of damage on each leaf was then visually estimated. Sap-sucking
by psyllids (Cardiaspina spp. and Hyalaspina sp.) and skeletonising of green leaf tissue by Gum-leaf
Skeletonisers (Uraba lugens) on River Red Gum leaves is characteristic and the amount of leaf damage caused
by each was scored. The study revealed that the proportion of damage attributable to these increased with
decreased tree density and stand size (accounting for about 90% of leaf damage caused by insects in healthy
stands and almost all damagein dieback stands).

Damage by leaf chewing and cutting insects such as Christmas beetles (Anoplagnathus spp.), sawfly
larvae (Perga spp.), chrysomelid beetles (Paropsis spp.) and weevils (various genera) was measured by
estimating the area of eaten leaf, but individual damage attributable to these could not be separated. The
proportion of damage attributable to this group of insects increased with tree density and stand size, but was
still relatively small compared to the damage caused by the sap-suckers and skeletonisers. Chrysomelids and
weevils are collectively referred to as leaf beetles.

All plots have been set up as permanent reference points to enable scientific monitoring of effects
resulting from habitat or climatic change. The census was conducted over a two-year period to enable
stetistical analysis, offsetting the inherent variability and unpredictability of single season surveys. Similar
to Ford (1981) and Ford and Bell (1982) it was found that foliage insectivore species diversity (the number of
different species present) and species density (the populations of each species present) declined with both
decreased tree density and increased degree of fragmentation of the study plots. Data summaries of the River
Red Gum bird census are presented in Table 5.1.

Decreased tree density

Astree cover isreduced by land clearing the environment becomes less suitable for remnant native species of
flora and fauna because of stress from increased exposure to climatic extremes (e.g. high winds and
temperatures caused by loss of canopy cover and shade) and the effects of environmental perturbations (Kile
1981, Heatwole & Lowman 1988). The Plenty Valley census study found that with declining tree density,
selective guilds of species were eliminated, particularly free density-dependent insectivores (forest species)
such as the Spotted Pardalote. In healthy stands of River Red Gum not only is the diversity of foliage
insectivores important but it is critical that each speciesis present in substantial numbers. Results of the
census showed that the species diversity and density of foliage birds in plots of forest and unfragmented plots
of open woodland was significantly higher than those severely affected by leaf defoliation and dieback on treed
farmland (Table 5.1).

The richness and density of foliage insectivores declined with decreased tree density. Insect leaf damage,
foliage cover loss and tree crown dieback were found to be inversely proportional to tree density. The rate of
damage increased dramatically when tree density decreased below acritical level of 10 trees per hectare.

The populations of woodland foliage insectivores (e.g. Striated Pardal otes and White-plumed Honeyeaters)
also decreased markedly with decreasing tree density (Table 5.1). These were found to be the only canopy
insectivores in treed farmland and, alone, were unable to contain defoliating insect populations. Striated
Pardal otes, which nest in tree-hollows, have a higher potential reproductive output than foliage nesting
species through lower rates of parasitism from cuckoos and nestling predation and higher average clutch size
and output per brood (Woinarski 1989). This advantage and hence the ability to exploit seasonal insect
population outbreaks may not be realised if either the food resources in times of food shortage between these
outbreaks or the availability of nest sitesin tree hollows becomes limited (through tree thinning and stand
fragmentation).

Table 5.1 Plenty Valley River Red Gum bird census summary
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Habitat Plot Tree Ins/vore % Leaf Ins/vore Spotted N. Miner Stand
category number  density  diversity damage density Pard. density area
/ha /ha /ha /ha density (ha)
Forest 3 65 15 6 22.0 3.6 0.6 <10
(fragmented) 4 40 13 7 19.0 2.4 0.8 <10
27 53 14 2 26.0 4.2 0.0 <10
28 48 12 2 20.0 1.6 0.0 <10
Woodland 1 22 9 18 12.6 0.0 6.4 <50
(fragmented) 2 24 6 16 10.8 0.0 34 <50
5 21 4 21 11.2 0.0 3.6 <50
6 20 8 12 12.0 0.2 2.8 <50
Open woodland 23 14 11 10 17.0 0.8 0.8 100+
(unfragmented) 24 13 12 9 16.4 0.6 0.8 100+
25 12 11 15.6 0.4 1.2 100+
26 11 9 10 13.2 0.2 1.4 100+
Open woodland 12 13 4 35 6.7 0.0 3.0 <50
(fragmented) 13 12 4 25 8.2 0.0 2.6 <50
16 13 5 29 8.8 0.0 1.8 <50
17 14 4 30 9.1 0.0 3.4 <50
Treed farmland 10 2 3 69 2.2 0.0 0.0 <10
11 3 3 75 1.2 0.0 0.0 <10
20 3 4 79 3.4 0.0 0.0 <10
21 3 4 75 3.2 0.0 0.0 <10

Decreased stand area (increased stand fragmentation)

Data from unfragmented and fragmented open woodland census plots was compared (Table 5.1). The richness
and density of foliage insectivores declined proportionally with increasing stand fragmentation. Similar to the
effect of decreasing density of the tree stratum (from forest, woodland, open woodland to treed farmland),
insect leaf damage and tree crown dieback was directly proportional to the degree of stand fragmentation.

Habitat link connectivity and utility

Forest (tree density-dependent) foliage insectivores inhabit stands of River Red Gum forest, woodland and
openwoodland which contain adequate areas of internal habitat to support their feeding and breeding
territories. Defoliation caused by insect damage in the unfragmented stands was about one-third the rate of
damage in fragmented stands of open woodland. Several single sightings of transient forest insectivores were
made in the fragmented woodland plots (plots 5 and 6) along the Old Whittlesea Railway reserve (strip about
30 m wide). The strip acted as an important avifauna corridor. During revegetation programs, habitat links
need to be sufficiently diverse (floristically and structurally) and wide (ideally 100 m or more) to convey
forest species.

Narrow habitat links or fragmented and thinned stands provide ideal habitat for Noisy Miners. The high
rate of leaf damage in these stands was apparently due to lower numbers of foliage insectivores and higher
numbers of Noisy Miners. Noisy Miners have benefited from woodland fragmentation as they more
successfully maintain territories when these contain clumps of trees surrounded by open space. They defend
territories aggressively against other foliage insectivores and, in the absence of other foliage birds, fail to
control psyllids and other foliage insects (see Loyn 1985). These insects play a crucial role in the dieback
cycle (see Chapter 8, Widespread Threatening Processes).

The prey items of foliage birds
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Key speciesin maintaining control of psyllidsinclude the Spotted and Striated Pardal otes (Woinarski 1985)
and White-plumed Honeyeater (Wykes 1985). During the River Red Gum bird census both pardal otes occurred
at highest density in forest and unfragmented stands of open woodland (Table 5.1). The Old Whittlesea
Railway plots of fragmented woodland supported mainly transitory Spotted Pardal otes, although a small
breeding population was located near plot 6 in the banks of Barbers Creek.

The Spotted Pardal ote was observed feeding almost exclusively on psyllid larvae, which it extracts from
under the insect’ s starchy excrement, built into an encrusted exoskeleton (lerp) on the River Red Gum leaves.
The pardalote’ s occurrence was almost exclusive to the Noisy Miner (Table 5.1). The miners were also
observed feeding on psyllids but, in contrast to the Spotted Pardalote, mainly took the lerp, leaving the insect
lying beneath unharmed. Plots containing the most Spotted Pardal otes, Striated Pardal otes and White-plumed
Honeyeaters and least Noisy Miners had the lowest frequency of leaf damage.

Different bird species usually select differing insect prey and occupy different feeding niches as a means of
cohabitation (e.g. Gilmore 1985, Loyn 1985, Recher & Holmes 1985). Predator and prey abundances and
feeding activity patterns constantly fluctuate. Healthy stands of River Red Gums with broad food and feeding
niche diversity support the broadest foliage bird diversity. Other important foliage birds observed in the
forest, woodland and unfragmented open woodland plots included the Musk, Purple-crowned and Little
lorikeets, Eastern Rosella, Fan-tailed Cuckoo, Shining Bronze-Cuckoo, Tree Martin, Rufous Whistler, Grey
Shrike-thrush, Black-faced Cuckoo-shrike, Crested Shrike-tit, Striated Thornbill, White-winged Triller,
Rufous Songlark, Dusky Woodswallow and Olive-backed Oriole.

All, with the exception of the parrots and possibly the martin, feed on Gum-leaf Skeletoniser larvae.
Invertebrates gleaned from the leaves by the lorikeets, rosella and Crested Shrike-tit were composed of
psyllids, scale-insects (Eriococcus spp.) and the larvae of gall-forming wasps. The Tree Martin predominantly
fed on flying insects, particularly moths (including adult skeletonisers). The thornbill fed mainly on psyllids
and leaf beetles (weevils and chrysomelids). The whistler, triller and shrike-thrush took alarge proportion of
leaf beetles. The cuckoo-shrike took sawfly larvae (Perga sp.) and adult moths and |eaf beetles. Crested
Shrike-tits also occasionally took |leaf beetles. Sacred Kingfishers and Dusky Woodswallows frequently took
flying moths and beetles, particularly leaf defoliating scarabs. Red Wattlebirds were the only species observed
taking adult Mottled Cup Moths (Doratifera vulnerans).

Other beneficial fauna

The River Red Gum area supports several beneficial ground-feeding birds. Pallid Cuckoos were observed
taking larvae of the Dark-spotted Tiger Moth (Spilosoma canescens) from pasture grasses. Y ellow-rumped
Thornbills spent much time taking small insects from grasses. The Australian White and Straw-necked Ibis
and Australian Magpies were observed feeding in pasture on grasshoppers, worms and the underground larvae
of Christmas beetles and Pasture Grub Beetles (Aphodius tasmania€). Long-billed Corellas were frequently
seen digging for Common Onion-grass corms (aweed of poor pastures). Cockchafer beetle larvae were fed to
their young during spring.

Bats are predators of nocturnal insects, many of which are not preyed upon by birds. Many of these
species (particularly moths) have larval stages which defoliate leaves. The Freetail Bats occur amost
exclusively in River Red Gumsin Greater Melbourne. They also participate in gleaning psyllids from leaves
(author pers. obs.). Bats, along with the lorikeets, rosella, kingfisher, martin, woodswallow and corella, nest
in tree hollows. Long-term reduction of hollows in mature trees due to tree death may locally eliminate these
beneficial species.

River Red Gum bird census—conclusions

Tree decline and dieback caused by insect leaf defoliation was found to be directly caused by declinein
populations of foliage birds arising from tree clearing. When the foraging and breeding habitat of these birds
becomes critically limited certain groups of invertebrates (notably insect foliage feeders) under favourable
climatic conditions are able to build up populations to epidemic proportions which greatly exceed their food
supplies (Morgan & Bungey 1981, Ford 1985). As dieback proceeds, conditions are provided which promote
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harmful leaf defoliating insects (e.g. psyllids and skeletonisers) and discourage the foliage birds that regulate
their populations. The level of foliage insect predation is diminished. These insects can then multiply and
consume more leaves and dieback and tree death proceeds in an accelerating spiral known as a positive
feedback condition (Heatwole & Lowman 1988).

Clearing decreases the number of nest sites for foliage birds and increases their exposure to predation from
birds of prey and introduced mammals (Heatwole & Lowman 1988). Small foliage birds consume more
insects as a proportion of their body weight than do larger birds. Studies by Hugh Ford and co-workersin
northern New South Wales have shown that once flight distances between canopies increased beyond a certain
critical distance and cover within canopies was opened up to below acritical level it became energetically
uneconomic for small, density-dependent foliage gleaners such as the Spotted Pardal ote to remain (Sandy
Gilmore pers. comm.).

The Plenty Valley census study found that where trees had been cleared to densities of fewer than 10 per
hectare (heavily cleared treed farmland plots) most density-dependent foliage species were absent and the rate
of insect leaf damage was high. Any regulating influence that foliage birds may have had over the abundance
of insect leaf defoliators was lost. Ground feeding birds adapted to exposed conditions in pastoral
environments were dominant at these plots. These included the native Noisy Miner and the introduced
Common Starling and Common Myna. These species exclude smaller, less aggressive species by out-
competing them for limited resources such as food supplies or nest hollows.

In NEM the Spotted Pardal ote breeds mainly among forest and shrubland in burrows in creek banks, earth-
mounds and hill-slopes. Breeding has been observed only occasionally among the River Red Gums on the
Plenty Volcanic Plains. Streams in this area generally lack adequate tree and tall shrub cover as a result of
clearing and livestock grazing. Stock trampling has led to slumping and excessive weed growth on the stream
banks. The loss of breeding and feeding habitat through tree clearing and stand fragmentation has greatly
reduced the population of resident Spotted Pardal otes in the River Red Gum area.

In thinned or fragmented stands on farmland or remnants in urban aress the Spotted Pardalote is
predominantly a non-breeding winter visitor. The construction of barrel-drains has depleted or eliminated its
breeding habitat along creek banksin urban areas. The Plenty Valley census study found that large, mobile
flocks of pardal otes were present in the fragmented stands of forest and unfragmented stands of open woodland
during late spring. They seldom entered fragmented stands and never entered treed farmland. Small breeding
popul ations were located along the creeks but most of the pardal ote popul ation was non-breeding.
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RED IRONBARK AND YELLOW GUM BIRD CENSUS

In North East Melbourne, most stands of Red Ironbark were felled by miners between 1855 and 1890.
Ironbarks occur in auriferous country and the timber was used for poppet heads and timber shoring in mine
shafts and furnaces at steel foundries. Red Ironbark was also sought for sleepers and posts and was selectively
logged or cleared over the following 70 years. Over the last two decadesin NEM these rates have declined but
most remaining stands are near settlement or in the path of proposed settlement. Over this period there has
been noticeable decline in the vigour of Red Ironbarks due to the long-term cumul ative effect of stress caused
by tree thinning and stand fragmentation.

Leaf defoliation caused by high population levels of Gum-leaf Skeletonisers and psyllids has occurred (see
River Red Gum Bird Census for discussion of cause and effect). Despite apparent food availability,
populations of forest-dependent insectivorous birds (particularly cuckoos, Striated Thornbills and Spotted
Pardal otes) controlling these insects have declined. Thisis due to loss of breeding/foraging habitat (both
understorey and canopy foliage) and competition with birds adapted to forest fragmentation.

Stand fragmentation and thinning by clearing and urban encroachment and degradation by livestock
grazing, weed invasion and earthworks have caused a decline in the health of Red Ironbark box—ironbark
forests and woodlandsin NEM. Red Ironbarks in fragmented stands have irregular and lower rates of blossom
production and reduced nectar flows. Severe insect defoliation and dieback has been observed and stands
support fewer foliage insectivores. Some stands support large populations of edge-inhabiting species such as
Noisy Miners which compete aggressively and exclude insectivores and nectivores. This provides inadequate
leaf area for photosynthesis and reduces the rates of food production, growth and flowering (Heatwole &
Lowman 1988). Repeated defoliation exhausts the reserves of stored food (starch) in the roots. If the tree runs
low in these storesiit is unable to produce adequate leaves and, in extreme circumstances, will die.

Flowering and nectar secretion largely depend on the physiological state of the plant (Huber 1956). Trees
under stress such as that caused by continual leaf defoliation by insects have depressed rates of flower and
nectar production. As aresult, the populations of several species of avian nectivores of Red Ironbark have
declined substantially and the period between visitations of several nhomadic and migratory species has
broadened. Some of these specieswill not enter small, fragmented stands of bushland.

In NEM, much of the Y ellow Gum box—ironbark woodland, like the Red Ironbark, is on private land and
subject to increased pressure from housing development. Across the state most Y ellow Gum woodlands are
degraded by agriculture or utilised for hardwood production. As aresult, stands have become thinned or
fragmented and the understoreys have been invaded by weeds. Many of these stands are composed of stressed,
senescing trees in farmland and towns or are immature regrowth. They support large populations of edge-
inhabiting birds.

In stands that have been substantially modified, the environmental cues (e.g. rainfall, temperature and
time of day) which regulate natural nectar secretion rhythms, appear to have been thrown out of balance. In
both Red Ironbarks and Y ellow Gums, bud initiation occurs during an active growth phase in spring. Heavy
initiation occurs in wet years. Under optimal conditions (governed by rainfall and temperature) buds take six
to nine months to develop and usually another 12 months before they can flower. A single branch of a
Y ellow Gum (and more often the whole tree) can flower every second year. Red Ironbarks have a more
complex inter-relationship with their environment. Flowering is depressed for two years and gradualy
increases over subsequent years until seasonal conditions become optimal and prolific flowering occurs as a
response.

Flower development beyond the bud stage is also promoted by heavy rainfall between late winter and early
summer at the time of amajor foliage growth phase. The longer the period of rainfall the more extensive the
development (e.g. 1975/76). If thisis followed by dry and sunny conditions in late summer—autumn (as
experienced during droughts) large accumulations of starch (photosynthates) occur in the roots. Hydrolysis of
starch into sugarsis required immediately prior to flowering for nectar to be produced (Brimblecombe 1946).
For prolific flowering to occur in Red Ironbarks there needs to be two successive years of optimal conditions.

In summary the requirement is:
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e Year 1; high winter/spring rainfall (extensive leaf growth and bud initiation) and dry summer
(extensive starch accumulation).

e Year 2; high winter/spring rainfall (extensive production of leaves and developing flowers), dry
summer (high rate of photosynthesis and starch accumulation) and cool, wet late autumn (prolific
flower production and nectar flow).

Prolific flowering/nectar production requires cool, sunny and dry conditions over late summer—early
autumn which inhibit foliage growth and maximise the rate of photosynthesis (e.g. 1977, 1984, 1988). Rain
and low temperatures in late May/early June, prior to main flowering and then afew sunny and warm daysin
late June ‘top-up’ flowering/nectar production (e.g. 1977). Heavy rains and warm temperatures in late
summer-early autumn cause a new growth phase, burning up starch accumulations as they are remobilised
into sugars and causing loss of flowering/nectar production (Porter 1978). This process also occurs if
extensive insect defoliation occurs in summer—autumn. In fragmented stands there are positive feedback
conditions. These occur when heavy rain in spring and autumn enabling foliage growth, leads to skeletoniser
outbreaks, and dry, warm summers enabling food production lead to psyllid outbreaks. Thisis the scenario
behind the loss of flowering/nectar production at Haleys Gully Road Hurstbridge.

Ecological studies of honeyeaters have found that co-occurring, congeneric species avoid competition by
altering their foraging behaviour and partitioning their use of critical habitat resources (e.g. Recher 1971,
1981), Keast (1968b), Ford and Paton (1976, 1977 and 1982) and Pyke (1980, 1983). Each closely related
species within each genus differsin afundamental aspect in its feeding ecology (e.g. foraging behaviour and
site or food preference). Many species of honeyeaters and lorikeets are nomadic or migratory and may move
long distances in the pursuit of nectar and pollen (Keast 1968a). The three groups of small and medium-sized
honeyeaters are the Melithreptids, Phylidonyrids and Lichenostomids. The Melithreptid and Phylidonyrids are
nectar-dependent (at least for the times of the year when nectar is freely available). At these times they are
limited by the distribution of nectar and may range widely in their searches for it. The Phylidonyrids take
insects predominantly by hawking them from the air after sallies from a vantage point or while moving over
flowers. When feeding on insects the three species (Crescent, New Holland and Tawny-crowned Honeyeaters)
occupy different vegetation types and strata.

Within the Méelithreptids, the White-naped and Brown-headed Honeyeaters forage in differing tree strata for
nectar and insects, the latter taken almost exclusively by gleaning from foliage, branches and flowers (Recher
1981). The Lichenostomids are predominantly insectivorous and may be limited by the abundance of insects
rather than nectar (Pyke 1983). Insects are more random and limited in distribution than nectar. When similar-
size members of the Lichenostomid group co-occur (e.g. White-eared, Fuscous and Yelow-tufted
Honeyeaters), they partition the vegetation strata vertically and have widely differing foraging strategies and
diets (Ford & Paton 1976). The sedentary Lichenostomids (e.g. White-plumed Honeyeater) are generally more
territorial and aggressive, particularly when food is scarce. As aresult, they have become more specialised in
their insectivory, relying heavily on leaf psyllids and scale insects. A few members of the group are strongly
nectar-dependent and as a consequence move nomadically (e.g. Regent Honeyester).

Honeyeater census methods

A long-term census study of avian nectivores has been conducted in 2 ha plots amongst a stand of Red
Ironbark box—ironbark woodland (12.1) at Haleys Gully Road Hurstbridge and in the Long Creek headwaters
at Smiths Gully, a mixed stand of Red Ironbark—Y ellow Gum box—ironbark woodland (12.2) in the Plenty
Gorge at Y arrambat and a stand of Y ellow Gum box—ironbark woodland (12.3) at Plenty. Annual bird counts
were conducted from 1977 to 1991. Nectar secretion and blossom production rates and the number of treesin
flower were also recorded.

The aim of the study was to assess the stand characteristics which determine the rates of usage, foraging
behaviours, feeding patterns and degree of interspecific competition occurring amongst nectivorous birds.
Declining rates in nectar and flower production, tree vigour and nectivore usage were detected at each census
plot. Populationsin al three honeyeater groups declined dramatically at Hurstbridge. Declines in the
populations of Melithreptids and Meliphagids occurred at Y arrambat while a decline in the lorikeets and
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increase in Swift Parrots occurred at Plenty. The populations of edge-inhabiting species such as miners,
wattlebirds and the White-plumed Honeyeater increased at each plot.

Annual 20-minute counts of nectivores (honeyeaters and nectar feeding parrots and lorikeets) were madein
June at each plot. The times of the Red Ironbark counts were 0900 to 0920 hours at Smiths Gully, 0940 to
1000 hours at Hurstbridge and 1020 to 1040 hours at Y arrambat. Y ellow Gum counts at Plenty were made
four to six weeks later, in late July, at 1000 hours. The number of Red Ironbarks and/or Y ellow Gums
exceeding 30 cm in diameter that contained at least 1000 blossoms were counted each year. A large and
vigorous Red Ironbark reference tree at Smiths Gully and Hurstbridge, a 'Y ellow Gum at Plenty and a Red
Ironbark and Y ellow Gum at Y arrambat, was selected in each plot.

Nectar secretion and blossom rates of these trees were recorded. Nectar was extracted from the nectary of
10 flowers through a 1 ml glass microcapillary. The rate of nectar production for the 10 flowers was
averaged. The flowers were on amid-level branch in direct sunlight and were netted the previous afternoon to
prevent nectivore entry. The rate of leaf damage caused by invertebrates was assessed during each census. To
quantify invertebrate leaf damage 10 leaves were randomly collected from the mid-canopy of the reference tree
at each plot. The area of damage on each leaf was then visually scored in 10 percentiles. Foliage oss was
measured by scoring the projected canopy cover from O (full crowned canopy) to 10 (completely dead). The
dieback/epicormic growth rate of five mature trees in the census plot was scored from 0 to 10. Each year all
these data were then averaged for afinal determination of mean tree vigour in each plot.

Full daylight counts of nectivores and measurements of nectar production were conducted at each reference
tree (the largest tree occurring in its respective stand) in 1977. This was a prolific flowering year and each tree
was in full flower. Each was selected on the basis that it attracted large numbers of birds. All nectar-feeding
honeyeaters and parrots in the tree were counted over a 5-minute period at 30-minute intervals throughout the
day. The rate of nectar production was measured at the end of each count, using the previously described
methods.

Results

(see Red Ironbark nectarfauna census under site 40 (Y arrambat) and Y ellow Gum nectarfauna census under site
42 Plenty—Janefield for further discussion)

Weather conditions govern the rates of nectar production of plants (Huber 1956). This then governs the rates
of usage by nectar feeders. Nectar sugars are a product of photosynthesis (e.g. Shuel 1955). The sugar content
and amount of nectar fluctuates according to temperature and wind (Huber 1956). Nectar quickly evaporatesin
the nectary in high winds or temperatures. The study was run under uniform and optimum conditions. Counts
were conducted on days that were sunny and calm, with a daily maximum temperature of approximately
15°C.

Prolific flowering and nectar flow in the district was found to occur at intervals of fiveto six yearsin the
Red Ironbarks and two to three yearsin the Y ellow Gums. These years are more erratic for Red Ironbarks than
for Yellow Gums and include 1977, 1983 and 1988. In intervening (poor) years the nectar/flowering rates
decreased. The years 1992-96 since the conclusion of the study have each seen poor flowering. The year
following a heavy year, rates were down by 20% and in subsequent years they approximately halved. This
variability in rates greatly affects the movements of honeyeaters, possibly altering the migratory patterns of
some (Keast 1968a). For example, in prolific years the Y ellow-faced Honeyeater overwinters instead of
moving north and the Fuscous and Black-chinned Honeyeaters arrive from the inland. These years attract large
numbers of birds. Comparisons were made of data from prolific years and poor years within and between
census plots.

Both the Red Ironbark and Y ellow Gum are winter flowering and provide abundant sources of sugar
(nectar) and less abundant (though relatively high for the district and season) sources of protein (insects) for
birds. Pollination of both tree speciesislargely dependent on birds as insect activity at thistime of year is
reduced. Many of the smaller honeyeaters (e.g. Melithreptids) consume large quantities of nectar because they
burn up relatively higher amounts of energy than the larger honeyeaters. Both eucalypt species produce heavy
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nectar flows (compared with summer flowering speciesin the district which rely more on insect pollination)
and as a consequence attract large numbers of nectivorous birds.

Full daylight counts of nectivores and measurements of nectar production were conducted in 1977. A
relationship between nectar secretion and the pollination strategies of eucaypts has previously been
determined by Ibrahim and Salim (1962). The present study revealed that the daily nectar secretion cycle of
Red Ironbarks and Y ellow Gums had pronounced and differing endogenous rhythms. These are geared to the
periods of intense feeding activity of small nectivorous birds, particularly the Méelithreptid honeyeaters. In the
mixed stand at Y arrambat, Red Ironbarks have a mid-morning peak (0900—1030 hours) in nectar production
and nectivore usage. Y ellow Gums produce nectar at a constant rate through the day, but mainly attracted
nectivores during the mid to late afternoon.

During the morning peak of Red Ironbarks, as well as there being more species of honeyeaters present,
the number of individuals of some species (particularly the Melithreptids, White-naped Honeyeater and
Brown-headed Honeyeater) increase sharply. These two species are highly mobile and are able to switch to
alternative food sources and arrive suddenly as it becomes available and depart just as quickly when it
becomes depleted (Ford & Paton 1977, Recher 1981). They are able to exploit patchy or periodic food
resources by recognising these cyclic peaks, which improves their foraging efficiency. Cyclic and precisely
timed daily nectar peaks increase the chance of visitation by nectivores and hence the chance of pollination of
the trees. In years when abundant blossom is present on the Y ellow Gums, when in association with Red
Ironbarks at Y arrambat, the net accumulation of nectar in the blossom nectaries stimulate a late afternoon
feeding foray of all the nectivores. The nectaries of Red Ironbarks become dry at thistime of day.
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RESULTS OF HABITAT AND FAUNAL ASSESSMENT

HABITATS

The habitat classification given at the beginning of each volume was derived from extensive field survey.
With few exceptions (see below), the nomenclature for the habitat classification system follows the
vegetation communities and sub-communities described for the Melbourne Area by Cheal et al. (in prep.),
SGAP (1991) and Robinson (1992).

The wetland classification follows that of Schulz et al. (1991), which was adapted from Corrick (1982)
and Norman and Corrick (1988). The wetland habitat types have been broadly grouped as permanent wetland
and seasonal wetland.

Appendix 1.1 (which isfolded into the pocket at the back of the present volume) presents a summary of
the habitat types occurring in NEM, along with their conservation statusin Victoria, Greater Melbourne and
North East Melbourne, their distribution, major landform, geological and soil types and their rainfall and
elevation range. On the back of this summary is a discussion of the 29 plant communities.

The Victorian conservation status of habitatsis categorised under the system devised by Frood and Calder
(1987). Four conservation categories of plant dominance associations (vegetation types in this report) and
alliances (habitats in this report) were devised. In order of highest to lowest risk these are:

Category 1:  Conservation measures urgently required, particularly refugias. Category 1 habitats are

regarded as threatened in Greater Melbourne and generally regarded as threatened in Victoria;

Category 2:  Further conservation measures in high need;

Category 3:  Conservation measures required;

Category 4. Additional features requiring conservation measures.

Habitatsin GM are placed into four categories. In order of highest to lowest risk these are:

1 Threatened: a habitat that has been eliminated or degraded in over 75% of its natural range in GM.
Threatened habitats of the lowlands largely contain a grassland-dominated field layer and occupy soils
of higher nutrient status and moisture level. They have been selectively cleared for settlement and
agriculture and are poorly represented in the biological reserve system;

2 Depleted: ahabitat that has been eliminated or degraded in 50% to 75% of its natural rangein GM. It
isinadequately represented in the biological reserve system;

3 Digunct: astand of habitat separated either naturally or through clearing by a distance considered to
exceed that required for genetic contact, apart from through chance events. Stands are usually small and
often support remnant populations which convey important biogeographic information. Many habitats
that are disjunct, while rare, are not threatened; often the topographic feature making them rare has
preserved them (e.g. river cliff);

4 Secure: ahabitat still occurring in over 75% of its natural range in GM and contained in substantially
intact condition in over 50% of this range. It is adequately represented in the biological reserve
system.

Common names of plants follow the Flora 1996 (NRE florainformation system) which has been adapted
from Willis (1970 and 1972). Scientific names follow Ross (1990), and are used where no common nameis
available for a species (e.g. recently described plants).

A total of 71 habitat types has been identified. Conservation measures are urgently required at the State
level for 20 of these, and further conservation measures are in high need for another four. There are 51 habitat
types considered threatened or disjunct in Greater Melbourne, 12 are depleted, and only seven are considered
secure. In terms of reservation statusin NEM, 29 are inadequately reserved, and of these 24 face high threats.
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Such figures indicate that much greater efforts are required to ensure the long-term viability of these habitat
types and the fauna that inhabit them.

Habitat significance

Assessing habitat significance is a departure from traditional methods of assessing botanical significance.
This has been devel oped specifically for the NEROC study. No comparable survey and assessment has been
conducted previously in Victoria. Within the context of Greater Melbourne (GM), the occurrence of habitats,
plant species and other botanical featuresis classified as being of Very High, High or Medium significance.

Very High
Includes multiple reference stands or areas supporting an endangered or multiple vulnerable species, very high
species diversity or other botanical attributes potentially of national significance.

High
Includes one reference stand or areas supporting a vulnerable or multiple rare species, high species diversity or
other botanical attributes potentially of state significance.

Medium
Includes relatively intact and extensive stands and some partially intact or small stands or areas supporting
rare species, medium species diversity or other botanical attributes potentially of regiona significance.

There are three conservation status categories designated within each level of habitat significance:
Categories 1, 2 and 3 from highest to lowest importance. As a rule of thumb, Very High, Category 1
supports most if not all of the above mentioned attributes, Category 2 supports some and Category 3
supports one.

Qualitative assessments of stand naturalness consist of four levels: reference stands; relatively intact and
extensive stands; partially intact or small stands; and remnant, degraded or establishing stands. Reference
stands are defined as one of the most intact (and often most extensive) stands of a habitat known to remainin
NEM. Distributions shown under habitat at the beginning of Volumes 2—6 are based on topographic 1'
latitude X 1' longitude grids.

Rare or threatened plantsin Victoria (VROTS) following NRE (1996) are listed. ‘ Threatened’ is equivalent
to endangered or vulnerable taxa. Species entered under ‘rare’ also include those listed as depleted, poorly
known or potentially threatened in Victoria

Flora/habitat values generally equivalent to state or higher botanical significance are discussed under
critical assemblages or populations. Those of regional or sometimes lower significance are discussed under
notable features.

The habitats of North East Melbourne

The critical series of sites of significance identified in the NEROC study are proposed as Ecologica Reference
Areas, Critical Conservation Areas and Strategic Habitat Links. A companion flora, vegetation community
and botanical significance study of these areas is being conducted. Thisis planned to be produced as an
ecological monograph series of seven volumes. Volume 1: Flora, Vegetation Community Survey and Sites
of Botanical Significance of Plenty Gorge Park is currently being prepared (Beardsell, in prep.). This contains
detailed methodology, community descriptions, sites of botanical significance, management, rare or
threatened plant texts and floralists.

A summary of results of the flora/vegetation community survey has been provided under habitat
significance for each site in this report.

V egetation communities and sub-communities for regional studies of the Melbourne area have been
described by several authors (e.g. LCC 1991, Robinson 1992, SGAP 1993 and Cheal et al. unpub.).
Communities have also been described by other authorsin local flora studies and management plans for areas
including Plenty Gorge Park (Carr et a. 1991), Merri Creek (Frood 1992), Dunmoochin (Ecological
Horticulture in prep.) and Kinglake NP (CNR 1996). Over the last decade vegetation classification
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terminology has undergone major revision. The NRE Flora Survey Branch has determined Ecological
Vegetation Classes (EVCs) for central Victoria. The levels are broader than communities and are designed for
broad-scal e vegetation mapping exercises.

Where applicable, community nomenclature follows the EVC system. Several modifications and
additional localised communities were recognised during intensive field surveys of NEM. The status of
‘habitat’ in this study isloosely referable to that of sub-community in flora studies. However, it has been
redefined to correlate with landform and faunal species distribution. This has involved lumping some floristic
sub-communities (e.g. plains grassland). Seventy-one habitats within 29 plant communities are recognised in
NEM (Appendix 1.1). Several are new for the study area and some are of minor natural occurrence or have
been reduced to refugial stands by land settlement.

The classification was determined by hand-sorting field data into natural groupings. Floristic and structural
information was important for determining communities while landform and biogeographic (plant and
animal) indicator species were important for determining habitats. Plant common name nomenclature and
conservation status follows NRE (1996) and Walsh and Entwisle (1994 and 1996). See Appendix 1.1 for a
detailed account.

FAUNA

Over 50 000 fauna records were obtained in NEM over the period from 1986 to 1996.

The fauna comprised 322 species of native non-marine terrestrial vertebrate species including 230 birds
(71% of the state bird fauna), 42 mammals (60% of the state mammal fauna), 36 reptiles (33% of the state
reptile fauna) and 14 frogs (47% of the state frog fauna). Twenty-two species are established aliens. A full list
of speciesis provided in Appendix 1.3, together with information on their conservation status, distribution
and the habitat types in which they are found.

Seven native bird species recorded from 1970 to 1986 are considered vagrant to NEM.

The watercourses and waterbodies of NEM (including the Y arra River to downstream of Dights Falls)
contain 14 species of native freshwater fish and a further 12 introduced species (four native to other parts of
Victoriaand eight native to other parts of the world). The water of the Y arra River system upstream of the
falls contains more introduced species than native species (11 and 10 species respectively).
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Threatened fauna in Victoria

Populations of vertebrate species that naturally occur in NEM have declined substantially across the state.
These are listed below with their conservation status in Victoria, based on the classification of CNR (1995).
Vagrant species are not included in this analysis.

Four species are endangered, seven species are vulnerabletwenty species are rare, nine species are
insufficiently known and four species are known to form restricted colonial breeding or roosting sites (See
Appendix 1.1).

Five rare or threatened species of fish and atortoise have been introduced.

The conservation status of butterflies follows Douglas (1995: three endangered, three vulnerable, two
insufficiently known and two rare species were recorded in NEM.

CNR (1995) lists the Swift Parrot as endangered in Victoria. About 30 observations were made in NEM
during the 198696 survey. Most were prior to 1993, when the species was listed vulnerable; only three
observations were from 1993-1996. The total population and rate of sightings near Melbourne have declined
significantly. In most areas where Swift Parrots were frequently observed prior to 1993, they have become
rare or absent. The assessment criteria of sites is based on the significance of the parrot at the time of
sighting. Contemporary sightings should be treated with the significance applied to nomadic/migratory
endangered species such as the Regent Honeyeater.

Rare or threatened speciesin Victoria whose range or population in terms of survey sightingsin NEM
constitutes >50% of that for GM include: Lewin's Rail, Blue-billed Duck, Grey Goshawk, Barking Owl,
Masked Owl, Sooty Owl, Red-tailed Black-Cockatoo, Swift Parrot, Regent Honeyeater, Spot-tailed Quoll,
Brush-tailed Phascogale, Common Dunnart, Eastern Horseshoe-Bat, Common Bent-wing Bat, Large-footed
Myatis, Eastern Broad-nosed Bat, Mountain Dragon, Tree Goanna, Glossy Grass Skink, Tasmanian Mudfish,
Australian Grayling, Rare White-spot Skipper, Genoveva Azure, Small Ant-blue, Large Ant-blue, Eltham
Copper, Y ellow-spot Jewel, Ictinus Blue and Icilius Blue.

Regionally significant fauna in Greater Melbourne

Species that have a threatened conservation status in Australia or Victoria have been identified and given
special consideration (see Criteriafor Selecting Sites, Chapter 7). The database was reviewed and the
conservation status of speciesin NEM was assessed (Appendix 1.2). Regionally threatened, rare or restricted
species, the latter including those that have been substantially depleted or that have a naturally limited range
in GM, have no statutory recognition in the context of their conservation status in Victoria. Populations of
these speciesin GM have one or both of the following attributes:

« adeclining range or declining populations within their present range;

e occupation of a habitat type(s) that is under-represented in the reserve system and/or subject to
degrading land-use (i.e. threatened or depleted), particularly when in localised populations or habitat
refugia.

The ‘threatening processes’ to these species include:

 habitat destruction, modification or fragmentation;

* predation by introduced animals;

< competition with introduced species and/or other native species;

 pollution or chemical poisoning; and

* human interference.

Regionally significant speciesinclude all of the Victorian threatened fauna and other species whose range
has been substantially depleted or is naturally limited in GM. Regionally endangered species occur in 1-9 (<
1%) surveyed gridsin GM; regionally vulnerable species largely occupy threatened or disjunct habitats and
occur in 10-39 (1-5%) surveyed grids in GM. Regionally rare species that largely occupy non-threatened
habitats occur in 10-39 (1-5%) surveyed gridsin GM; regionally depleted species largely occupy threatened
or digunct habitats and occur in 40-79 (5-10%) surveyed gridsin GM. Regionally restricted species largely
occupy non-threatened habitats and occur in 40-79 (5-10%) surveyed gridsin GM. Regionally endangered or
vulnerable species have been substantially depleted or eliminated from over 75% of their natural range (or
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have a naturally limited range) in GM. Regionally depleted species have been substantially depleted or
eliminated from between 50% and 75% of their natural range (or have a naturally limited range) in GM.
Regionally rare or restricted species are still considered secure in over 50% of their range (or have anaturally
limited range) in GM.

Extinct birds in North East Melbourne since Settlement

Emu (1850s), Bush Stone-curlew (1940s; widespread; vagrant seen at St Andrews in 1993); Australian
Bustard (no record; likely on aluvial plains mid-1800s); Magpie Goose (no record; likely on aluvial plains
mid-1800s); Cape Barren Goose (ceased visiting NEM on an annual basis after the 1950s;, vagrants
occasionally seen such asin 1982 at Doreen); Turquoise Parrot (no historical literature record for GM, but a
possibility as its range contracted in Victoria in the nineteenth century due to land clearing; aroad-kill
vagrant was taken at St Andrews north in 1986); Superb Parrot (1940s; Wollert and Y arra Bend); Grey-
crowned Babbler (1940s; Wallert and Plenty Gorge); White-browed Babbler (probably once present in areas
such as the Plenty Gorge; last seen in GM at Gellibrand Hill in 1986); Blue-faced Honeyeater (last seen
1975; Epping North); and Mgjor Mitchell Cockatoo (last seen 1983; Quarry Hill). Some of these entries are
based on literature from elsewhere in GM.

Extinct mammals in North East Melbourne since settlement

Eastern Quoll (1940s, widespread); Eastern Bared Bandicoot (1930s; Craigieburn and Plenty Gorge);
Southern Brown Bandicoot (present in Kinglake NP; likely originally present at Yering Flatsin the Yarra
Lowland Hills but became extinct in the Nineteenth Century); Long-nosed Potoroo (no records; unconfirmed
reports indicate its presence in the ranges); Rufous Bettong (no record; possibly in foothillsin mid-1800s);
Tasmanian Bettong (historical record from Wallan in Menkhorst 1995; probably widespread in grasslands and
grassy woodland on volcanic and alluvial plainsin 1840s); Broad-toothed Rat (no record; not trapped but
possibly occurring in ranges); White-footed Rabbit-rat (no record; likely on volcanic plainsin 1840s); Plains
Rat (no record; likely on volcanic plainsin 1840s); and Squirrel Glider (no record; may occur in foothills).
Apart from the first two, all are based on literature from elsewherein GM.

No reptile or frog species are known to be extinct in NEM, though the Southern Lined Earless Dragon is
apparently near extinction. It is considered that the rare Swamp Skink would have been likely to have
occurred along the Yarra River. It may persist at Y ering Backswamp. Pitfall trapping should be conducted at
this locality.
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CHAPTER 7

SELECTING THE SITES OF SIGNIFICANCE

CRITERIA FOR SELECTING SITES

The context of Greater Melbourne (GM)

Victoria supports 400 native (marine and non-marine) bird, 71 native non-marine mammal, 105 native non-
marine reptile and 32 native frog species. In GM (an area of 10 000 km?2 or 5% of Victoria), 335 [XX]
native bird species (84% of the Victorian fauna), 48 native non-marine mammal species (68% of the
Victorian fauna) and 53 native non-marine reptile and frog species (38% of the Victorian fauna) have been
recorded. GM contains the most diverse assemblage of birds and mammals for any other comparably sized
region within the state. In a state-wide context, the diversity of threatened (CONCOM in prep., CNR 1995)
native faunathat occursin GM is relatively high and most areas supporting intact or extensive stands of
native habitat are of high significance. In addition, GM contains the most compact and diverse system of
threatened habitatsin Victoria

The context of North East Melbourne (NEM)
Faunal survey using a uniform methodology has been completed for each of the regions of GM (see
Mansergh et al. 1989, Schulz et al. 1991, Brereton et al. in prep.). See Fauna Chapter 6.

Coverage and search effort

Approaches to identifying ‘sites of significance’ vary widely, depending substantially on the type of
feature/fauna being considered and the amount of quantitative data that has been gathered. In the NEROC
study a systematic and standardised coverage and search effort was conducted in the representative habitat types
in each site. All terrestrial vertebrate groups were sampled as evenly and thoroughly as possible and most
sites were surveyed extensively and intensively (see Survey Techniques in Chapter 3). Most sites contain at
least one 1' latitude x 1' longitude grid (1' grid) in which mammal trapping and at least eight hours search
Spread over two or more seasons was conducted for each vertebrate group. Extensive plant, habitat,
invertebrate and physical information was also gathered. Each of these grids has received a sufficiently high
coverage and search effort to enable a comparative analysis within NEM and to other parts of GM and
Victoria. The end result of this survey effort, it is hoped, is tenable strategies and sustainable
recommendations.

A comprehensive key to the assessment of significance criteria was developed for the field survey
methodology of the NEROC study. This key bases value assessments of the biological significance of asite
on the significant animal and plant groups identified. These groups were then intensively and extensively
surveyed and researched. It is stated in the key if an assemblage was insufficiently surveyed to assess a
significance value. The NEROC report establishes the standards for the best possible scenario for habitat and
fauna conservation. Thisinformation is presented for plannersto consider in future land-use decisions. The
philosophy of the report is to raise awareness of potential conflicts so that land-use and management
decisions can be formulated with safeguards for natural ecosystems. Awareness can resolve many possible
conflicts which, if overlooked, could often become unresolvable problems.
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Ethics and conservation

In this study the sites and key fauna/flora groups were surveyed intensively and at an optimal time of year.
As aresult many species were recorded which can be overlooked in fast-track surveys (e.g. orchids and
butterflies). Many recent assessments of sites of significance near Melbourne have been based on fast track
survey under inadequate funding and unrealistic timelines. This resulted in information and species being
overlooked, sites being determined with lower significance, habitat being destroyed and critical conservation
and planning considerations being avoided. Survey data was not of an appropriate standard to determine the
likely critical values or assess their indicative significance. In many instances ‘ value judgements’ were based
on cursory survey (often under sub-optimal operating conditions such as poor timing). If key values of an
areaare likely to be species such as butterflies or orchids, effective research and survey is essential. Survey
for orchids or butterflies requires several weeksfield effort spread over six to 12 months.

In most instances the presentations failed to acknowledge existing biological values and failed to assess
the potential for these values to decline as aresult of the proposal. Downgrading the significance circumvents
the requirement for appropriate conservation safeguards, follow-up rehabilitation and acceptance of
responsibility for environmental damage. The presentations lack the data to establish a tenable assessment
criteria. Many reflect a negative and ambiguous assessment, usually to the effect that the site has an ‘ apparent
lack of values'. Seldom is this placed in a context of how comprehensively or competently these ‘values
were surveyed. They lack a concluding statement that surveys for likely significant flora and fauna
assemblages (e.g. threatened species, bats, butterflies) were not undertaken and that these values were
unassessed. Conflict invariably arises as the indicative biological values cometo light. Thisis seldom in the
best interest of conservation or development.

Development and conservation both win when solid biologica research accompanies a tenable
environmental impact assessment. Incremental loss of bushland refugias to development and associated
disturbance is occurring throughout the urban/bushland interface of NEM. The bushland fauna is being
displaced by urban fauna and the refugias are becoming small, degraded, disturbed and highly fragmented.
Eucalyptus dieback is widespread in these areas and their diminishing biological values are documented
throughout this report. These issues must be fully addressed.

The philosophy of proceeding with development in significant or sensitive areas is comparable to mining
under the foundations of a bridge. However, the philosophy looks after *assets’ such as bridges that cost
money to build or replace (hence of social significance or of economic value). They are preserved and
maintained because they are ‘needed’ . The philosophy apparently places alower value on things that come
free (the flora and fauna, the forests, the water etc.). The NEROC report aims to encourage an understanding
that society needs natural ecosystems as much as it needs bridges.

Criteria for assessing sites of biological significance

Biological significance can be defined, approached or derived in different ways. Looking back from today’s
standards of species rarity and representativeness would determine most ‘sites’ in Australiato be nationally
significant at the time of European contact. They more than likely supported species that are now extinct or
endangered or other values now regarded as highly significant. The few areasthat are substantially intact today
have retained this significance and most of the others have declined relative to their ability to withstand the
impact of threatening processes.

Looking forward using contact standards would probably determine most of today’s ‘sites’ in Australiaas
being of low significance on account of the widespread and broadscal e extinction and depletion of species that
has occurred over the 200 years. Extinct and endangered species, most other indigenous species and other
values now regarded as highly significant, were more widespread and common. As these species and values
fell to widespread threatening processes, the few sites retaining them became more significant relative to
those that did not.

A synthesis of both approaches was used in determining the sites of significance. There is a paradox in
that some sites on the settled hills and plains contain both the most threastened species and the most
threatening processes. Some (such as the Plenty Gorge Y arrambat—Morang Wetlands) which have been
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subjected to disturbance and modification by humans, still support the highest faunal significance rankings.
Sites of national or very high significance are those which have coped best with these threatening processes
over the long haul. However, these sites and their threatened species call awarning for protection and active
management as both are approaching the fine line between gaining significance by virtue of rarity and losing
significance due to elimination of these species and values.

A further problem is that the most threatened species occur in the most threatened habitats. The
threatening processes operating on these species/habitats are numerous, incremental and widespread, usually
state-wide and often nation-wide. As an example, the nation-wide status of the Regent Honeyeater has
declined alarmingly over the last decade and it has become one of the two most threatened faunal species
occurring in NEM. Consequently, the faunal significance of the Plenty Gorge Y arrambat—M orang Wetlands
site has risen from state to national despite declines in the rate of Regent Honeyeater visitations, overall
fauna populations and habitat quantity and quality. Similarly, the Merri Creek-Bad Hill site was not
nationally significant in the recent past and probably will not be in the near future (particularly given the
likelihood of ongoing poor management). At the moment, as long as the Earless Dragon survives, it is
national. Sites with endangered species such as the Regent Honeyeater and Earless Dragon that still rank
highly in most other aspects of faunal significance (e.g. Plenty Gorge Y arrambat—M orang Wetlands) are
consequently the most important to conserve and protect.

This study isthefirst of its type to survey, assess and integrate the significance of the fauna and habitat
of aregion. A key assessment criteria system of the biological values of sites has been developed so that a
rational allocation of resources and management can be made. The habitat significance of all blocks within
the study area was assessed following a key assessment criteria system of the biological values.

The assessments are indicative of the rate or integrity of measured and defined biological parametersin the
context of their known distribution and conservation status. They are theoretically independent of land-use
(e.g. reserve or open space, residential land or farmland) and land ownership (e.g. public or private).

As aresult of extensive modification of the landscape associated with European settlement it should be
inferred that all remaining native vegetation and wildlife habitat in Victoria (but more acutely the remnant
vegetation of the lowlands) can be considered significant for the conservation of indigenous flora and fauna.
There are many pressures and demands placed on these remnants and the resources available for their
management. It has become necessary to establish priorities for the protection and management of
particularly significant values.

Accepted criteriafor ng biological significance generally address:

1 Species and community rarity

2 Species and community richness

3 Representativeness of type

4 Population density and abundance

5 Scientific and educational value

These criteria follow the principle objectives of nature conservation: maintenance of populations,
assemblages and species of native plants and animal's; maintenance of the genetic resources they contain;
maintenance of ecological communities and the interactions they comprise; and function of natural
environmental and evolutionary processes within ecosystems. These have been adapted into the criteria used
in this report (except for scientific and educational value, which appears in the site discussions).

HABITAT SIGNIFICANCE CRITERIA

The Flora Section of the Department of Conservation and Natural Resources (DCE 1990) developed the
following criteria for assessing significance, this was modelled on the current approach adopted by the
Australian Heritage Commission for the Register of the National Estate, . They have been adapted for this
survey.

1 Rarity
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Criterion 1: Importance for rare or threatened flora, vegetation community or other natural biotic
phenomena

Conservation status of vascular plantsin an Australian context is currently determined by reference to Briggs
and Leigh (1988). Statusin a Victorian context is by reference to Flora (1994): Victorian Flora Species List
(October 1994 edition); Flora Section, Conservation and Natural Resources. Statusin the regional (Greater
Melbourne) context is determined through personal records, examination of the CNR Flora Information
System Port Phillip database (Cheal et al., unpub.) and reference to the database collated by Cliff Beauglehole
during the Melbourne Study Areafield survey (Beauglehole 1983; including personal communications with
that author).

2 Richness and diversity

Criterion 2: Importance in exhibiting unusual richness or diversity of indigenous flora

The most commonly quantified and standardised assessment is per medium of vegetation quadrats. High plant
diversity generally corresponds with high habitat diversity or heterogeneity. Thisis most pronounced in areas
displaying strong physiographic gradients such as major stream valleys. Those such asthe YarraValley also
serve as abuffer from the effect of land settlement and environmental degradation.

3 Representativeness

Criterion 3: Importance in demonstrating the principal characteristics of the range of indigenous
vegetation communities

In this study representativeness will frequently apply under Ecological Reference Areas and Critical

Conservation Areas (Chapter 9). To be of very high habitat significance for representativeness the range,

characteristics, variation and ecological amplitude of plant species or assemblagesin a site is one of the

broadest within its biophysical typein GM.

Representativeness can be quantified by uniform area surveys. The study area was divided into grids of 1'
latitude x 1' longitude (area of approximately 2.2 square kilometres). This grid size is small enough to be
exclusive to alocal area but large enough to represent virtually the full range of local habitats. Assemblages
of significant species represent the range of variation within vegetation communities. A systematic survey
effort of these species was conducted over the grids. Diversity classes used in this study were derived from
state-wide habitat and plant assemblage surveys conducted by the author. The classes enable regional
comparisons between sites and a Victorian overview for the very high significance sites.

4 Population density and abundance

Criterion 4a: Importance in demonstrating existing ecological processes or natural systems

Criterion 4b: Importance in maintaining existing ecological processes at the regional to national
scale

In this study, population abundance is reviewed under connectivity (see also Strategic Habitat Linksin
Chapter 11). Viability is an assessment of the extent (size) and intactness (naturalness) of a stand of
vegetation or population of a species. Intactnessis essentially an inverse measure of disturbance, either biotic
(e.g. livestock grazing and weed invasion) or physical (e.g. drainage earthworks and vegetation clearing).
Disturbance can be both direct (e.g. land clearing) or indirect (e.g. weed and vermin invasion), internal or
external and current or potential. Intactnessis a direct measure of vulnerability to disturbance (i.e. intact areas
arein danger of losing more significant values through disturbance than degraded areas).

For habitats the criterion assesses both the extent over a given area and the intactness of integral structural
and floristic components. Other factors such as rarity being equal, an extensive and intact stand has a more
important role in the conservation of natural ecosystems (i.e. higher significance) than one that is not. In this
study the most extensive and intact stands of threatened, depleted or disjunct habitats in NEM, or most
significant populations of arare or threatened speciesin Victoria, are largely contained within proposed
Ecological Reference Areas or Critical Conservation Areas (Chapter 9). Population integrity and viability is
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also assessed on other superlative features such as maturity, age and size class, vegetation succession or fire
and land-use history.

To be of very high habitat significance for population integrity and viability a site supports one of the
finest examples of pre-European settlement habitats within its biophysical type in Australia. Likewise, state
significance occurs in the context of Victoria and regional significance occurs in the context of Greater
Melbourne (GM). Biophysical types recognised in GM include marine (offshore and coastal), streams,
aluvia floodplains, volcanic plains, natural waterbodies, foothills or ranges.

In areas meseting very high habitat significance, ateration and disturbance from humans has not
significantly reduced the range of evolutionary potential amongst species. These stands are amongst the most
natural and least disturbed by human activities compared to other occurrences within the biophysical typein
Australia (and a corresponding context for areas of state and regional significance as preceding paragraph). In
nationally significant areas, they may also provide unique or specific and essential habitat for a plant or
animal species or assemblage in the context of Australia. Thisincludes feeding and breeding sites and
migration routes for relatively large populations of wildlife that are rare or threatened nationally (e.g. Swift
Parrot). They may also provide habitat at a critical stage of their life cycle (Schulz et al. 1991).

5 Scientific and educational value

Criterion 5a: Importance for information contributing to wider understanding of natural history,
by virtue of their use as research sites, significant Type localities, educational areas
and reference or benchmark sites

Criterion 5b: Importance in demonstrating the evol ution of indigenous flora and/or fauna

In this study scientific and educational value are reviewed under Critical Conservation Areas and Ecological

Reference Areas (see also Criterion 1),.

FAUNAL SIGNIFICANCE CRITERIA

The key to the faunal significance assessment, which is presented in summary for each site, follows the same
principles and criteria parameters as the habitat significance assessment. Areas of native vegetation not
covered by a‘site of significance’ are still important and should be retained wherever possible. In some
instances they are unassessed because they were unable to be surveyed. Subspecies are included wherever the
word ‘species’ isread in the following criteria

Sites are classified as National, State or Regional in terms of faunal significance based on the criteria (e.g.
B) and sub-criteria (e.g. b) discussed below. The assessment classes of faunal significance in thisreport are
based on hand analysis of data (in excess of 100 000 records) systematically collected during the regional
fauna surveys of GM (survey period 1986-1996). See Appendix 1.2 for a summary of the information given
below.

National

The occurrence of an attribute contributes substantially to its conservation in Australia. These sites contain
very high natural heritage values and it would be desirable on faunal conservation grounds if they were
protected under Commonwealth government legidation.

State

The occurrence of an attribute contributes substantially to its conservation in Victoria but not necessarily
Australia. These sites contain high natural heritage and conservation values and it would be desirable on
faunal conservation groundsif they were protected under Victorian government legislative controls.

Regional

The occurrence of an attribute contributes substantially to its conservation in Greater Melbourne but not
necessarily Victoria. The region in this study is defined as Greater Melbourne (GM) of which North East
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Melbourne (NEM) is one of four study areas. These sites contain medium natural heritage and conservation
values and it would be desirable on faunal conservation groundsif they were protected under local government
conservation controls.
Sites are further ranked into one of three sub-criteria categories within their level of faunal significance.
Category 1 (> 25% of the sub-criteria):
4 or more national sub-criteria
9 or more state sub-criteria
12 or more regional sub-criteria
Category 2 (15% to 25% of the sub-criteria):
2-3 nationa sub-criteria
5-8 state sub-criteria
7-11 regional sub-criteria
Category 3 (< 15% of the sub-criteria):
1 national sub-criterion
1-4 state sub-criteria
1-6 regional sub-criteria

A. CITED ZOOLOGICAL SIGNIFICANCE
a. Cited zoologica significance within the survey period by an accredited authority/study

B. RARITY: Rare or Threatened Fauna

These species are listed or proposed for listing (to be inferred in any relevant following criteria) by an
accredited authority in Australia/Victoria. Unless otherwise stated for birds and fish, this only includes
resident or breeding populations or repeated feeding or roosting observations of migratory/nomadic speciesin
natural habitat. A 1' grid supports:
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a. Endangered fauna. Specieslisted as endangered in Austraia/Victoria.

National: 1 specieslistedin Australia

State: 1 specieslisted in Victoria

Regional: singlesighting of a nomadic/migratory specieslisted in Australiaor Victoria

b. Vulnerable fauna. Specieslisted as vulnerablein Australia/Victoria.
National: 2 specieslistedin Australia

State: 1 specieslisted in Australia
Regional: 1 specieslisted in Victoriaor a single sighting of a migratory/nomadic bird or fish species
listed in Australia

C. Rare fauna. Species listed as rare, potentially threatened, insufficiently known or indeterminate in
Australiaor Victoria (National not applicable).

State: 4 or more species (or breeding observations of two species).

Regional: from 1to 3 species.

d. Extinct fauna. Species presumed extinct in Victoria or threatened in Victoria and presumed extinct
in NEM.

C. DIVERSITY: Species/Assemblage Richness—point census/trapping
Popul ation census or trapping sites based on Australian Mapping Grid 100 m reference points are the most
accurate expression of integral diversity as the survey effort was standardised. Area searches were usually
conducted within two hours to over 5-20 ha. Selected points were determined by the place or time of optimal
detectability of species and assemblages (e.g. factors influencing movement and behaviour patterns such as
climate, food availability, breeding season/availability). The diversity classes were derived from regional
fauna surveys of Greater Melbourne. Once the classes were established, they were extrapolated to provide a
State and National context (insufficient data were available to access the latter for many of the sub-criteria).
Before a site was surveyed intensively, an orientation survey determined the parameters present which
qualified (or likely qualified) for the significance criteria. Survey effort in a site was hence proportional to the
diversity of its qualifying parameters. This avoids the significance (or lack of significance) of a site reflecting
survey effort (or lack of survey effort) rather than inherent richness (or lack of richness). Time and resources
prevented the survey of most non-qualifying parameters. A repeatable, single season, standardised and
intensive arealtime search, census (<5 replicates and 8 hours total) or trapping, netting or electrofishing effort
was conducted. A 1' grid supports:

a. International migratory waders. Area search for species including Latham’s Snipe protected
under international treaties such as JAMBA and CHAMBA; Schulz et al. (1991). These are spring—summer
migrants from breeding grounds in the northern hemisphere. The Double-banded Plover is an autumn—winter
migrant from New Zealand. While not protected under treaty, it isincluded asit has a relatively small total
population and the wetlands of southern Australia are considered critical for the speciesin aglobal context.
National: from 10to 14 species

State: from 5to 9 species

Regional: from 2to 4 species

b. Waterbirds. Areasearch on given day (non-passerines).

National: 40 or more species

State: from 30 to 39 species (or over 50 species in the 1986-1996 survey period)
Regional: from 20 to 29 species (or 3049 species in the 1986-1996 survey period)

c. Breeding seabirds. Areasearch. (Not applicable to NEM.)
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National: 15 or more species
State: from 7 to 14 species
Regional: from4to 6 species

d. Breeding waterfowl. Area search including grebes and Eurasian Coot.
National: 14 or more species

State: from 8 to 13 species (55-100% of this fauna of GM)
Regional: from 4 to 7 species (30-50% of this fauna of GM)

e. Honeyeaters. Census and area search excluding miners and wattlebirds in a stand of threatened, digunct
or depleted habitat. Peak flowering Red Ironbark/Y ellow Gum box—ironbark woodland are the only habitatsin
GM that attain diversity parameters significant at the state or higher level. These stands are benchmarks for
nectarfauna conservation in GM.

National: 13 or more species (> 65% of the honeyeater fauna of GM)

State: 9-12 species (45-65% of the honeyeater fauna of GM)

Regional: from 5 to 8 species (25-45% of the honeyeater fauna of GM)

f. Breeding migratory insectivores. Census and area search for breeding or suspected breeding
forest/woodland birds in a stand of threatened or depleted habitat. Stands of grassy woodland, gully woodland,
or riparian forest habitats supporting this diversity of foliage birds usually have minimal rates of eucalyptus
dieback and are benchmarks for fragmentation fauna studiesin GM.

State: more than 12 species (> 45% of this fauna of GM)

Regional: from 7 to 11 species (30-45% of this fauna of GM)

g. Breeding parrots. Census and area search in a stand of threatened habitat. River Red Gum grassy
woodland/floodplain riparian woodland, Y ellow Box—Candlebark grassy woodland and Manna Gum riparian
forest are the only habitatsin GM that attain diversity parameters significant at the state level. These stands
are benchmarks for the conservation of hollow-dependent faunain GM.

State: more than 8 species (> 45% of the indigenous parrot fauna of GM)

Regional: from5to 7 species (30-45% of the indigenous parrot fauna of GM)

h. Bats. Trapping survey of two or more consecutive or concurrent trap-nights. Stands containing diversity
parameters significant at the state level are usually dominated by mature trees containing ample hollows.
These are benchmarks for the conservation of hollow-dependent faunain GM.

State: more than 8 species (> 45% of the insectivorous bat fauna of GM)

Regional: from4to 7 species (25-40% of the insectivorous bat fauna of GM)

i. Arboreal mammals. Spotlighting/trapping survey.
State: more than 7 species (> 66% of the arboreal mammal fauna of GM)
Regional: from 4 to 6 species (40-66% of the arboreal mammal fauna of GM)

j. Ground mammals. Areasearch and trapping survey.

State: more than 9 species (> 50% of the ground mammal fauna of GM)
Regional: from 5 to 8 species (30-50% of the ground mammal fauna of GM)
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k. Frogs. Evening count and day area search. Wetlands containing diversity parameters significant at the
state level are bio-indicators of wetland integrity and benchmarks for amphibian conservation in GM.

State: more than 10 species (> 60% of the amphibian fauna of GM)

Regional: from 6to 9 species (30-60% of the amphibian fauna of GM)

I. Reptiles. Area search and trapping survey. Threatened grassland and riparian habitats containing
diversity parameters significant at the state level are benchmarks for herpetofauna conservation in GM.

State: more than 11 species (> 30% of the reptile fauna of GM)

Regional: from 6 to 10 species (15-30% of the reptilian fauna of GM)

m. Freshwater fish. Electrofishing or netting survey.
State: more than 5 native species (> 15% of the freshwater fauna of Victoria)
Regional: from 2 to 4 native species (10-25% of the freshwater fauna of GM)

n. Other fauna. Assemblages or breeding observations of other faunal groups where datais available.

D. REPRESENTATIVENESS: Faunal Assemblages—reference grid survey

Representativeness is reviewed under criterion D and E (refer to Reference Grid Survey in Survey Methods).
To quaify, a site represents the range, characteristics, variation and ecological amplitude of faunal
communities, species or assemblages within a biophysical type. The representativeness of the fauna is
assessed on species richness and rarity components. The three faunal diversity classes (regional, state and
national; insufficient data were available to assess the latter for many of the sub-criteria) were determined
from a hand analysis of field data sheets recorded during the fauna survey of GM. These correspond to the
range of the 50-80, 8095 and >95 percentiles of each sub-criteriaacrossal 2' gridsin GM.

A 1' grid supports:

a. All native vertebrate fauna (to be cited national, the site contains one of the most diverse faunal
assemblages known within a biophysical type in Victoria)

National: over 200 native species (includes >15 mammal and reptile species)

State: from 150 to 200 native species (includes >10 mammal/reptile species)

Regional: from 70 to 149 species (includes >5 mammal/reptile species)

b. Native birds. Adapted from Lane et al. (1984); Schulz et al. (1991).
National: morethan 150 native species (>38% of the native avifauna of Victoria)
State: from 110 to 149 native species (33-45% of the native avifauna of GM)
Regional: from 50 to 109 native species (15-33% of the native avifauna of GM)

C. Native mammals
State: more than 22 native species (>45% of the mammal fauna of GM)
Regional: from 7 to 21 native species (15-45% of the native mammal fauna of GM)

d. Herpetofauna
State: more than 25 reptile & frog species (>45% of the herpetofauna of Victoria)
Regional: from9to 24 reptile & frog species (15-45% of the herpetofauna of GM)

e. Freshwater fish. During the electrofishing survey of NEM and until the recent installation of a
fish-way at Dights Falls, there were only nine native species recorded in the Y arra system upstream. There
was little chance of any upstream point survey being able to achieve State significance for freshwater fish
diversity.

State: more than 6 native species (>15% of the freshwater fauna of Victoria)
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Regional: from 3to 5 native species (15-30% of the freshwater fauna of GM)

f. Butterflies
State: more than 32 species (>25% of the butterfly fauna of Victoria)
Regional: from 15 to 31 species (20-40% of the butterfly fauna of GM)

E. REPRESENTATIVENESS: Significant Species—reference grid survey
A 1' grid supports:

a. GM critical fauna (R1-R4 species). These are regionally significant species whose statusin
the Greater Melbourne and Port Phillip Catchment islisted as R1, R2, R3 or R4 (see below and Appendix
1). State representativeness parameters indicate that the faunal assemblage is one of the finest examples
within its biophysical typein GM.

State: 26 or more species

Regional: 15to 25 species

b. Regionally endangered fauna (R1 species). Species recorded from 1-9 (<1%) of surveyed 2'
gridsin GM. For freshwater fish, R1 species include those recorded from 1-5 (<10%) of the electrofish sites
in NEM. The magjority of these species largely occupy threatened or disjunct habitats and are in danger of
regional extinction in GM. These have been eliminated from over 50% of their rangein GM or populations
are declining and fragmented in over 75% of their remaining range in GM. Excludes vagrants, hon-breeding
migratory or released native species that are threatened elsewhere in Victoria (e.g. Murray Cod, Murray River
Tortoise) which have been listed as R3.

State: 4 or more species

Regional: from 1to 3 species

C. Regionally vulnerable fauna (R2 species). Specieslargely occupying threatened or disjunct
habitats, recorded from 10-39 (1-5%) of surveyed two minute gridsin GM. For freshwater fish, R2 species
include those recorded from 6-10 (10-20%) of the electrofish sites in NEM. These species have been
eliminated from over 50% of their range in GM or populations are declining and fragmented in over 75% of
their remaining range in GM.

State: 6 or more species

Regional: from1to5 species

d. Regionally rare fauna (R3 species). Species largely occupying non-threatened habitats and
recorded from 10 to 39 (1-5%) of surveyed 2' gridsin GM. For freshwater fish, R3 species include those
recorded from 6-10 (10-20%) of the electrofish sitesin NEM. These species are often naturally uncommon
or localised but are still considered secure in over 50% of their former range. The category also includes
vagrant or irruptive migratory species that do not normally breed in GM. It also includes several species
which are nominally R1 on apparent distribution and habitat but for various reasons (e.g. difficult to
detect/trap, utilising artificial habitats) they are apparently more common or widespread than data indicate or
have been less severely affected by land settlement.

State: 8 or more species

Regional: from 1to 7 species

e. Regionally depleted fauna (R4 species). Specieslargely occupying threatened or digunct
habitats, recorded from 40 to 79 (5-10%) of surveyed two minute gridsin GM. For freshwater fish, R4
speciesinclude those recorded from 11 to 20 (20-40%) of the electrofish sitesin NEM.

State: 12 or more species

Regional: from2to 11 species or breeding populations of one or more
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f. Regionally restricted fauna (R5 species). Species largely occupying non-threatened habitats
and recorded from 40 to 79 (5-10%) of surveyed two minute gridsin GM. For freshwater fish, R5 species
include those recorded from 11 to 20 (20-40%) of the electrofish sitesin NEM.

Regional: 8 or more species or breeding populations of 4 or more

g. Nesting birds of prey/parrots. The Wedge-tailed Eagle or regionally endangered, vulnerable, rare,
depleted or restricted (R1-R5) hirds of prey including the Swamp Harrier, Spotted Harrier, Black Kite, Little
Eagle, Whistling Kite, Australian Hobby, Peregrine Falcon, Black Falcon, Grey Goshawk, Collared
Sparrowhawk, Barking Owl, Powerful Owl, Sooty Owl or Masked Owl. The Y ellow-tailed Black-Cockatoo
and Gang-gang Cockatoo, Purple-crowned Lorikeet or regionally endangered, rare, depleted or restricted (R1-
R5) parrots including the Rainbow L orikeet, Little Lorikeet, Little Corella, Long-billed Corella, Cockatiel,
Australian King-Parrot, Blue-winged Parrot or Budgerigar.

State: 3 or more species

Regional: from 1to 2 species

F.  POPULATION DENSITY: Viability and Abundance—point census

The integrity or viability of afaunal population is assessed on species density and abundance components.
Population census or trapping sites were based on Australian Mapping Grid 100 m reference points (see
Diversity; Criterion C). Area counts were usually conducted over 5-20 ha. This criterion is most relevant to
populations of freshwater fish, sedentary hollow or substrate dependent mammals, reptiles and amphibians
and to nesting sites or important feeding areas of colonial or migratory birds. Many of these fauna have
narrow ecological amplitudes and their life cycles (or part of) may depend on particular seral or mature stages
of vegetation. They are consequently naturally restricted or declining in range. Each of these faunais proneto
elimination through habitat fragmentation, predation or human-induced disturbance.

There is an incomplete state-wide database on fauna density counts and comparative anaysis is
unavailable. The following density classes were adapted from the regional fauna surveys of GM. Insufficient
data were available to access National significance for most of the sub-criteria. A population count from a
repeatable, single season, standardised and intensive arealtime search, bird census or trapping effort was
conducted. A 1' grid supports:

a. International migratory birds. Areacount for speciesincluding Latham’s Snipe protected under

international treaties such as JAMBA and CHAMBA; adapted from Lane et al. (1984); Schulz et al. (1991).

National: from 1000 to 3000 waders (or from 10 000 to 20 000 occupying a larger contiguous area) or
250 to 500 Latham'’s Snipe or aroosting or feeding aggregation of 5000 to 10 000 other
migratory birds

State: from 100 to 1000 waders or 30 to 249 Latham’s Snipe or aroosting or feeding aggregation of
500 to 5000 other migratory birds

Regional: from 10 to 99 waders or 3 to 29 Latham’s Snipe or aroosting or feeding aggregation of 100 to
499 other migratory birds
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b. Rareor threatened fauna. Census/trapping/area count of an endangered, vulnerable (notably flocks

of Swift Parrots or schools of Australian Grayling), rare, potentially threatened, insufficiently known or

indeterminate speciesin Australiaor Victoria.

National: 5 or more of an Australian endangered species or over 100 of an Australian vulnerable species

State: 5 or more of a Victorian endangered species or 10 to 99 of avulnerable species or over 100 of a
rare, potentialy threatened, insufficiently known or indeterminate species

Regional: 5to9 of an vulnerable speciesor 5to 99 of arare, potentially threatened, insufficiently known
or indeterminate species

c. Waterfowl. Areacount including grebes and coot.
State: from 500 to 5000
Regional: from 100 to 500

d. Breeding seabirds. Areacount excluding gulls and terns (sub-criterion not applicable to NEM).
National: more than 5000 birds

State: from 500 to 5000 birds

Regional: from 100 to 499

e. Honeyeaters. Census and area count excluding wattlebirds and minersin a stand of threatened or
depleted habitat.

National: 1000 or more honeyeaters

State: 300 to 999 honeyeaters or 100 or more lorikeets

Regional: from 50 to 299 honeyeaters or 20 to 99 lorikeets

f. Frogs. Evening count and day area search excluding the Common Froglet and Spotted Marsh Frog at
asingle wetland or wetland complex.

State: over 50 of four or more species or 300 to 3000 of two species

Regional: over 50 of three species or 100 to 299 of two species

g. Rare/restricted colonial fauna. Areacount. A breeding or roosting colony or feeding aggregation

of rare or insufficiently known cave-dwelling bats or restricted colonial birds (e.g. Darter and Nankeen Night

Heron but excluding seabirds and international migratory waders) or other colonial species (e.g. Cattle Egret,

ibis and cormorants but excluding Silver Gulls and passage birds such as needletails).

State: 50 to 2000 cave-dwelling bats or breeding restricted colonial birds or 1000 or more non-
breeding restricted colonial birds or other colonia fauna

Regional: 10 to 49 cave-dwelling bats or breeding restricted colonial birds or 100 to 1000 non-breeding
restricted colonial birds or other colonial fauna

h.  Other fauna. Relating to significant populations of native species not included previously; adapted
from Schulz et al. (1991). This sub-criterion includes butterflies where datais available.

State: from 5% to 10% of the known Victorian population of a species

Regional: from 1% to 5% of the known Victorian population of a species

i Bat trapping rate. Trapping survey. Single trap capture or trap-night average (divide the total
capture by the number of traps set) of bats. Must be more than four trapped species and if the trapping effort
exceeded one night, these were consecutive or concurrent.

State: single capture exceeding 60 bats or trap-night average of > 30 bats

Regional: single capture of 30 to 59 bats or trap-night average of 10 to 29 bats

j- Electrofishing rate. Electrofishing or netting survey of two or more species of native fish.
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State: return of more than 500 native fish
Regional: return of 30 to 500 native fish

k. Regionally endangered fauna (R1 species). Census/trapping/area count excluding Fabg.
State: 20 or more or highest known population density in GM
Regional: 5-19animals

l. Regionally vulnerable fauna (R2 species). Census/trapping/area count excluding Fabg
State: 70 or more or highest known population density in GM
Regional: 569 animals

m. Regionally rare fauna (R3 species). Census/trapping/area count excluding Fabg,
State: 100 or more or highest known population density in GM
Regional: 5-99animals

n. Regionally depleted fauna (R4 species). Census/trapping/area count excluding Fabg
Regional: 10 or more or asignificant population in the context of other survey reportsin GM

0. Regionally restricted fauna (R5 species). Censug/trapping/area count excluding Fabg
Regional: 20 or moreor asignificant population in the context of other survey reportsin GM

Outlook
The key conservation measures which would improve and the key threatening processes which would
diminish the faunal or habitat significance of the site are reviewed.

DELINEATION OF SITE BOUNDARIES

The site boundaries are based on native vegetation cover determined by field survey and the most recent
available 1:25 000 series maps and aerial photos. The masters of these maps are lodged with the Shire of
Nillumbik. Sites have been mapped at a scale of 1:50 000 for presentation in this report.

Site boundaries reflect the habitat requirements of the faunal assemblages they support. The typically
uneven distribution of species within a site is due to a combination of factors such as landform, geology,
geomorphology, soil, elevation, rainfall, vegetation and land-use. Site boundaries have been drawn on the
basis of high pointsin faunal diversity, distribution of rare or threatened species, or other features of faunal
significance. These are distinguished on the basis of identified critical habitat (e.g. rocky outcrops and
presence of intact native flora assemblages) and impact of habitat threatening processes. They have been
defined by landmarks such as mountain peaks and bridges. Site boundaries were determined to provide
sufficient areas of habitat for the long-term viability of fauna and usually include several habitats (e.g.
wetlands and adjacent woodland and grasdand).

The breeding and other specific habitat requirements needed to support viable populations of most native
faunal species and assemblages remain ill-defined. Little is known on the status and ecology of some species
in NEM. For example, the Plains-wanderer inhabits broad-acre tracts of volcanic plains grazing land. It is
likely to utilise denser stands of grassland (e.g. during droughts). The required habitat combination is
unknown. Site boundaries catering for these species have been drawn to maximise their habitat area.

Precise boundaries were determined after examination of 1:25 000 and 1:50 000 topographic series maps.
Geological and land tenure maps and aerial photographs (vegetation) and the following features were taken
into consideration.

. Topography. Ridgelines, water catchments and other definable physical boundaries.

. Fragility of habitat. Habitats sensitive to disturbance require adequate buffer areas to protect the

integrity of the faunal species and communities.
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. Proximity to large areas of natural habitat. These areas provide the capability for replenishment of
faunain smaller areas that may be otherwise unable to sustain a diverse faunal complement.
. Quality, quantity and connectivity of available habitat.

. Natural boundaries of discrete areas of available habitat. Sites are as homogeneous as possible with
respect to landform (e.g. marshland systems), geology, soil, elevation, rainfall and vegetation.

. Land tenure and land-use. Site boundaries are frequently public land boundaries and take into
account both internal and external land-use.

. Population estimates derived from bird censusing. This was used to determine the function of

internal and external faunal corridors and habitat links, the viability and degree of fragmentation of
habitat patches and the extent of habitat required for the conservation of threatened species.
. Provision for change in distribution and abundance of species. Changes in vegetation succession
and habitat diversity (particularly under changing land management) occur over time.
Sites larger than a 1' grid include adjacent areas that may contain additional fauna species to those recorded
in the selected grid. These are included in the ‘overall’ diversity of faunal speciesfor the site.

SITE DESCRIPTIONS

One hundred and four sites of faunal and habitat significance have been identified in NEM and descriptions of
these are contained in Volumes 2 to 6. There were 6 national, 44 state and 56 regional sites of faunal
significance (refer to Introduction and Maps 2 & 3).

Terminology and Format

The most significant sites contain extensive or intact and diverse (both floristically and structurally) stands of
natural vegetation and threatened habitats and species. Sites yielding high faunal species diversity generally
contain an overlap of differing landform, geological, soil and vegetation types.

The 104 sites are presented across 5 biophysical regions and 12 biophysical zones in 40 management
units. Zones and management units appear in order of biogeographical relationship within the biophysical
regions (see Chapter 3). The biophysical regions are:

. Volcanic Plains—L owland and Upland (vol 2)

. Alluvial Plains—L owland and Upland (vol 3)
. Hills—L owland (vol 4)

. Hills—Upland (vol 5)

. Ranges (vol 6)
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REGION

Name and Code

Site directory

Habitats. Summary including distribution and quality assessment across the region.
Geological and landform/soil types. Summary including distribution across the region.

MANAGEMENT UNIT

Name and Code

A management unit contains one or more adjacent sites of significance which have physical and biotic
features and land-use in common. Related biophysical zones are contained within particular physiographic
regions (i.e. aluvia plains, volcanic plains, hills, or ranges). Biophysical zone boundaries generally conform
to vegetation, faunal, geological and regional catchment boundaries. Management unit boundaries within
biophysical zones generally conform to land-use and landform (e.g. local catchment) boundaries. Management
issues for one site effect outcomes in other sites within that unit and are generally applicable throughout the
unit. Broad management issues flow across all units within the biophysical zone. The site boundaries are
based on intensive faunal and habitat survey and biological analysis. The site boundaries also serve as
management boundaries for LandCare or Friends groups. Integration between groups in neighbouring sites
within aunit is essential as this larger area contains a homogeneity of land-use patterns, general interests,
biological values and management issues.

Map Reference: Name of 1:100 000 map sheet and Australian Mapping Grid Reference (AMG) is
supplied. Map references are given for the mid-point of key habitat patches or landmarks within the site. Map
references for units based on watercourses and catchments are supplied from the downstream to upstream
points, and for railway reserves from the nearest to farthest point from Melbourne.

L ocation/Size: The unit is generally defined by the boundaries. These are usually ridges, streams, and
occasionally roads. The approximate size of the unit is given in hectares.

Municipality: The city(s) or shire(s) in which the unit occurs.

Description: Land-use and general description.

Physical Features

L andforms: The mgjor types (including wetlands) are summarised.

Hydrology: A description of the streams and waterbodies. Waterbody and watercourse categories and sub-
categories follow Norman and Corrick (1988). These have been used by Schulz et al. (1991) who have
described the wetlands of the Coastal and Western Volcanic Plains of Western Melbourne.

Rainfall: The mean annual rainfall range in mm.

SITE NUMBER AND NAME

Map Reference: Name of 1:100 000 map sheet and Australian Mapping Grid Reference (AMG) is
supplied. Map references are given for the mid-point of key habitat patches or landmarks within the site. Map
references for sites based on watercourses and catchments are supplied from the downstream to upstream
points, and for railway reserves from the nearest to farthest point from Melbourne. The 1' |atitude by 1'
longitude grids which occur internally and exclusively to the site are listed. Grids along mutual boundaries of
sites were nominated to only one of the sites to avoid data repetition in the printouts.

L ocation/Size: Where appropriate, the distance from a prominent and named feature on the map sheet is
provided. The approximate size of the site is given in hectares.

Municipality: The city(s) or shire(s) in which the site occurs.

Land Tenure/Use: Whether private or public land. For the purposes of the present survey, public land
includes land owned or leased by the Commonwealth, state and local governments. For public land alisting
of the controlling management agencies is provided; authorities and instrumentalities such as Vic Roads, V
Line and Melbourne Water are only listed where they own/manage significant habitat (e.g. road, rail and
aqueduct reserves). A brief description is given of the type of land-use.
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L andforms: The major types (including wetlands) are listed.
Natural Heritage Value

L andscape. Thisis not discussed for every site, only where it is known and believed to be the most, or one
of the most significant of itstypein aregional or higher context.

Scientific and Educational Values
Thisis not discussed for every site, only where it is known and believed to be significant in aregional or
higher context.

Invertebrates. Thisisonly presented as anecdotal information on personal observations and some personal
communications. It should not be used for comparative purposes as the literature on the subject has not
been reviewed. Invertebrate survey is strongly recommended.

TYPE locality. A TYPE locality of aplant or animal species or subspecies.

Scientific reference. It contains a scientific reference point (e.g. census plot or electrofishing site) or a
study site of afaunal species or assemblage contributing to a wider understanding of natural history,
conservation, scientific or ecological knowledge (e.g. forms a key population and study site of arare or
threatened speciesin Victoria, etc.).

Habitat Significance

Assessment of the site’s significance and category (conservation status) and a list of any reference or
relatively intact stands of particular vegetation communities, keyed to the description at the beginning of each
volume (physiographic region). Features of critical assemblages or populations (e.g. Strategic Habitat Links,
Ecologica Reference Areas) are discussed.

Faunal Significance
For ease of reference this information has been summarised in a boxed key for each site. Links between these
keys and more detailed information allow the reader to move easily from one to the other. The significance
rating (e.g. National, State and Regional) and Category (e.g. 1, 2, and 3) were assigned following the criteria
discussed in Chapter 7 and summarised in Appendix 1.5.

The criteriafor selection of significance is noted in italic letters preceding the listing.

The key to the selection criteriais presented. A summary of the rarity, abundance and diversity of species
and assemblages within each surveyed group of native vertebrate species (and butterflies) is presented in the

key.

Fauna

Faunal descriptions for the site. Relevant annotations of key species or assemblages are given for each site.
Detailed descriptions usually only appear once for a particular species in the report. Where a speciesis listed
for asite, but not annotated, the reader should refer to other broadly similar sites where it occurs and has been
discussed (usually cross-referenced).
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Management

Threatening Processes. A description of major human modifications and an account of the extent (if

substantial) of the main activities and influences that have caused a decline in the fauna and faunal
habitat values of the site. Widespread threatening processes are described in this volume and links are
provided from their listing under particular sites. This section also includes comments on devel opments
within or adjacent to the site that may have an important influence on faunal values. Where relevant
these arelinked to more detailed descriptions under other sites within the management unit and
biophysical zone and to discussions under the Regional Conservation Strategies of Volume 1.

Conservation Measures. These are aimed at maintaining and ultimately improving genetic diversity,

ecological processes and specific and essential habitat. Suggested management guidelines that would
maintain or raise fauna and faunal habitat values of the site are provided, but are by no means exhaustive
at the site level. For further information the reader should refer to other sites occurring within the

management unit and biophysical zone and to discussions under the Regional Conservation Strategies of
Volume 1.

Planning Recommendations. Theseare provided only for sites with special requirements, such as those

forming part of arecommended Ecological Reference Area (see Chapter 9).
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CHAPTER 8
WIDESPREAD THREATENING P ROCESSES

DIEBACK

Many factors can apparently lead to eucalyptus dieback. Most arise from land management practices that
cause increased levels of stress to native vegetation. They include soil pathogens spread by earthworks,
alteration of soil drainage patterns, intensive livestock grazing (nutrient enrichment and soil compaction),
land cultivation and cropping and habitat loss and fragmentation of bushland by clearing. The latter is
considered the most critical. Foliage loss caused by native insect species is the most frequent cause of rural
tree-dieback in Australia. Tree speciesin NEM most affected include River Red Gum, Swamp Gum, Y ellow
Box, Narrow-leaf Peppermint and Red Ironbark.

Tree decline and dieback caused by insect defoliation has been found to be directly caused by declining
populations of foliage birds. When the foraging and breeding habitat of these birds becomes critically limited
by tree clearing, foliage insects under favourable climatic conditions are able to build up populations to
epidemic proportions which greatly exceed food supplies. As dieback proceeds, conditions are provided
promoting the insects and discouraging the foliage birds that regulate their populations. The level of foliage
insect predation is diminished. The insects multiply and consume more leaves and dieback proceedsin an
accelerating spiral known as a positive feedback condition. Without adequate protective habitat management
and restoration this may culminate in heavy tree mortalities.

The dieback cycle in narrow habitat links or fragmented and thinned stands is enhanced by Noisy Miners
or Bell Miners. Both native miner species have increased in numbers and expanded in range in response to the
fragmentation of forest habitat caused by clearing, livestock grazing, fires and land subdivision. Concomitant
with this increase has been a decline in foliage canopy insectivores (e.g. pardalotes) and an increase in rates of
leaf damage. Both species of miners competitively exclude these birds and contribute to eucalyptus dieback.
Miners exploit fragmentation as they can more successfully maintain territories when surrounded by open
space. They keep other foliage insectivores out by aggressive territorial defence and alone fail to control
psyllids and other foliage insects.

Land settlement and River Red Gum dieback

(See also Appendix 2.2)

Areas of River Red Gum grassy woodland in southern Victoria form prime sheep and cattle grazing land.
These woodlands once extended from Yan Yean to south of Dandenong and characterised much of
Melbourne's early natural and pastoral environment. Much of this area has been cleared or severely modified
by urban development. Remnant stands of mature River Red Gum on farmland at the northern periphery of
Melbourne and in the outer northern suburbs are now undergoing chronic and continual leaf defoliation and
dieback. Thisis most prevalent and severe where land-use practices have been most intense.

Long-term stress from the effects of modified land-uses has caused severe loss in the vigour of remnant
stands. Stress-inducing processes include tree clearing; draining and damming of wetlands (altering the
hydrological cycle and water table); grazing by livestock, rabbits and hares (causing loss of seedling
regeneration, soil compaction and phosphate enrichment); land cultivation and cropping; and the application
of fertilisers, insecticides and herbicides. These have led to severe environmental degradation such as water
pollution, soil salination, weed invasion and leaf defoliation. These processes each contribute to progressive
branch-tip and tree-crown dieback and ultimately, the death of trees (Podger 1981). Weed invasion has
displaced understorey species and associated host-specific invertebrate fauna (V aughan 1988). Restoration and
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replanting of River Red Gum habitats in rural parts of North East Melbourne need to become a high priority
of the Greening Australia and LandCare projects.

Stands of River Red Gum in the Plenty Lowland Volcanic Plains (see Volume 2) were in an area
proposed for urban development in the ‘ Plenty Growth Corridor’ (MPE 1989). Proposed subdivision had the
capacity to eliminate stands, reduce the density of trees and increase the level of disturbance to wildlife.
Already many stands composed of senescing treesin ‘pastured’ paddocks where the density of River Red
Gums had been reduced were in obvious ill-health and premature decline (e.g. from insect damage). Some of
these stands contained ‘ scar trees’ made by Aborigines before contact with European settlement. The age of
the mature trees was well in excess of 200 years and often exceeded 500 years. Little re-establishment of
River Red Gums or other native tree and shrub species has taken place during the 150 years of rura
settlement in the district.

The role of leaf insects in the dieback cycle

The high rate of leaf damage in River Red Gums on treed farmland was caused primarily by the larvae of
psyllids (sap-suckers) and Gum-leaf Skeletonisers (leaf eaters). Populations of these are promoted during
periods of high environmental stress or climatic extremes. In dry, hot summer weather at the end of the
spring foliage growth spurt, photosynthesis mobilises sugars in the phloem tissue and starch accumulatesin
the roots. At thistime, leaf damage from psyllids (sap-suckers) becomes apparent. Psyllid activity starts as
early as October in dry years.

Heavy late summer rains cause a second foliage growth spurt. A dry, warm period following in early
autumn provides optimal conditions for psyllid growth and reproduction, enabling a high proportion of
second generation nymphs to develop to maturity. At this time many of the important migratory foliage
birds which partially control the early summer outbreak are not present. The ensuing psyllid outbreak is
usually more severe and extensive leaf damage and protein breakdown occurs. This releases more nitrogen
into the phloem tissue which then becomes availabl e to the sap-suckers. As psyllid nymphs feed and grow
the leaf tissue around them discolours and leaf senescence and fall accelerates. Intense summer droughts and
the conditions prevailing in urban areas and on farmland, place trees under constant stress. Trees under these
conditions have arelatively high rate of soluble nitrogen which favours the sap-suckers (White 1971, Morgan
& Bungey 1981). During psyllid outbreaks, trees turn from green to red to brown in a matter of weeks asif a
fire had swept through their crowns (White 1971).

If insects severely defoliate atree there is inadequate leaf arearemaining for photosynthesis and food
production (Heatwole & Lowman 1988). After several cycles of defoliation, reserves of stored food (starch) in
the roots run down and the tree is less able to produce new leaves and roots. Severe crown dieback occurs and
trees may die. During dry summers, which are optimal for psyllids, the loss of water due to the sap-suckers,
in combination with long-term loss of root production, causes severe water stress. In droughts the trees die.
The frequency of cycles appears to be shortening and insect outbreaks and severe leaf damage are occurring in
about two years out of every three. In some urban areas, such as near the Plenty River bridge at Lower
Plenty, trees are being continually attacked and the entire stand isin poor health.

Psyllid and Gum-leaf Skeletoniser populations and those of many other leaf defoliating insects fluctuate
seasonally and usually operate sequentially (Morgan & Bungey 1981). Cycles of severe mature leaf
defoliation by psyllids are followed by intervening periods of partial new foliage recovery. Damage to this
foliage by adult Christmas beetles and larvae/adult chrysomelid beetles also peaks during late spring and
summer. The Christmas beetles, whose larvae feed on grass roots, have benefited from the increased amount
of food resulting from the conversion of the native grasslands to alien pastures (Heatwole & Lowman 1988).
The adults are then able to concentrate on the reduced number of eucalypts left after clearing. Application of
fertilisers and increased livestock grazing density causes soil enrichment and compaction, which may change
the soil moisture regime. This creates conditions of stress on the trees which favour the insect defoliators.

Gum-leaf Skeletoniser outbreaks occur in wet years (i.e. during foliage growth spurts and favourable
climatic conditions for reproductive activity of the moth). The most severe damage caused by skeletonisers
occurs in late winter—spring. The larvae favour new foliage on stressed trees previously attacked by psyllids.
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In optimal years when spring and late summer rains enable two growth spurtsin the River Red Gums, the
skeletonisers have two outbreaks, building up population levels to epidemic proportions. Skeletonisers are
particularly prevalent in the mid and lower tree strata. The absence of adequate shrub layers (and shrub layer
birds) in stands of River Red Gum make the highly palatable leaves of saplings prone to skeletoniser attack.

Thereisapossible link between changing climatic conditions under ‘ greenhouse’ and the escalating rates
of eucalyptus dieback occurring throughout south-eastern Australia (Henry Nix pers. comm.).

Relationship of cover loss and habitat modification with dieback

Census studies of insectivorous birds in the River Red Gum woodlands found that there was a direct
relationship between the extent of cover loss and modification of the original vegetation with the severity of
dieback (Beardsell 1989; chapter 5).

It was found that stand thinning and fragmentation had decreased or locally eliminated popul ations of
many beneficial insectivorous forest-dependent birds such as the Spotted Pardalote and had increased
populations of species harmful to tree health such as the Noisy Miner. Astree density or stand areais reduced
by clearing, the diversity of beneficial forest-dependent foliage birds decreases and the rates of leaf defoliation
and tree crown dieback increase. In stands severely affected by leaf defoliation, forest foliage insectivores were
virtually absent. In treed farmlands, any regulating influence that foliage birds may have over the abundance
of insect leaf defoliatorsislost.

Loss of shrub layer increases the rate of eucalyptus leaf damage

Lower rates of sapling defoliation were observed in roadside sections amongst woodland containing a native
grassland understorey. Elimination or depletion of the native understorey habitat (i.e. shrubs, herbs and
eucalypt saplings) has also led to a progressive decline in richness and density of beneficial insectivorous
shrub layer birds.

Dominance of aggressive native and alien birds with urban growth

Linear habitat links or fragmented and thinned stands are largely occupied by open space and forest edge
inhabiting species (e.g. Noisy Miners). Disturbance and loss of habitat from urban growth and inadequate
management of remnant bushland can decrease the total area of stands and increase the degree of internal
fragmentation. This renders a disproportionately high ‘edge’ to ‘interior’ habitat area ratio which lowers
biological values and raises the level of management requirement. Habitat patches adjacent to areas dominated
by human activity are subjected to high levels of disturbance (Taylor 1987). This produces a situation where
the whole patch is perpetually disturbed and so becomes, in effect, entirely like an ‘edge’ in its pattern of
disturbance. Fauna assemblagesin disturbed ‘edges’ are not ecologically equivalent to those found in natural
successions within ‘interior’ vegetation. Perpetual disturbance prevents faunal succession beyond early,
colonising stages and favours aggressive alien ‘ open space’ species such as the Common Myna and Common
Starling.

LOGGING

Loss of hollow dependent species

Old-growth forest is dominated by trees which have reached maximum vertical and horizontal expansion and
provide large, hollow-dependent arboreal fauna such as the Greater Glider (important prey of the Sooty Owl).
Clearfelling of 2040 ha coupes on cutting-cycle rotations of less than 80 years can locally eliminate them.
Thisimpact is unlikely to be mitigated by environmental prescriptions placed on logging such as stream
retention strips of old-growth forest or the retention of stag trees in coupes. In practice, some of these
prescriptions are not followed. Stream retention strips are usually incinerated by post-harvesting operations or
may collapse on exposure to wind (Smith & Lindemayer 1988).

The hydrological cycle and logging
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Logging of mountain catchment forests affects the water quality and hydrological cycle. Initially thereis
increased turbidity and sedimentation caused by rapid runoff from the logging areas. As the forests regenerate
through early and middle successions (upwards of 80 years) the water is used up by tree growth and its entry
into streams declines. Rotational harvesting causes permanent reductions in stream flows. In many cases the
combined effects of these processes have changed second and third order streams from perennia to
intermittent. This has restricted the breeding and feeding opportunities of native fish.

FRESHWATER WETLAND HABITAT LOSS AND DEGRADATION

Over half the original extent of wetland habitat in Victoria has been permanently lost through reclamation for
agriculture and other developments. A significant proportion of the remainder has been altered to such a
degree that it is no longer suitable for at least some species of waterbirds (Cowling 1973). From a study of
wetlands between Port Phillip Bay and Mt Emu Creek in the Western Volcanic Plains (Corrick 1982) it was
found that, since European settlement, 34% of the original area of freshwater wetland has been lost. Shallow
freshwater marshes have been the most affected wetland type with 79% being eliminated (of which probably
50% occurred in offstream sections of floodplains), followed by deep freshwater marshes (66%). Much of the
remaining freshwater marsh and almost all of the freshwater meadow habitat has been substantially modified
or degraded. Only 1% of freshwater meadows and 5% of shallow freshwater marshes were found to be
contained in biological reserves.

STREAM DEGRADATION

(See also Chapter 10 Regional Hydrological Strategy)

Pollution and poor water quality

Water pollution is defined as a significant and del eterious change in the natural character of water resulting
from the addition of material or heat by humans (Cadwallader & Backhouse 1983). The main documented
causes of stream pollution are toxic effluent from urban wastewater runoff and sewage and industrial
discharge. Surface and ground water has been polluted by industrial toxins including heavy metals,
polychlorinated biphenyls, hydrocarbons and radioactive wastes. These are dumped or indirectly seep (from
storage tanks and tips) into waterways. The phosphates and nitrates associated with sewage effluent and urban
wastewater, in combination with industrial discharges, are causing loss of biological diversity in marine
ecosystems. Since all things interconnect, this is having severe ramifications in the commercial fisheries. A
further contributing factor of unknown and diffused magnitude, but with potentially greater level of conflict,
arises from poor farm management practices. These have led to stream siltation, water turbidity and salinity
and excessive accumulations of nutrients such as nitrates, phosphates and fertilisers and toxins such as
herbicides and pesticides. The increase in water turbidity in streams through land-use induced erosion is
estimated to be five times the level produced by natural erosion in streams prior to land settlement. This has
turned formerly productive clear water streams into turbid drains lacking in essential life support systems.
These processes each lower the water quality and the capability of effective aguatic ecosystem function and
raise the level of stress encountered by species.

The availability of water and fertile soils along streams sustains small farms with high livestock rates and
intensive agricultural production such as orchards (e.g. along Arthurs Creek). High levels of phosphorous and
nitrogen enter the streams from the paddocks. In settled areas streams are subjected to high recreational use
and disturbance. Streams, quarries, gullies and mine shafts have traditionally been dumping grounds for
rubbish and domestic and industrial effluent. Heavy nutrient loads in combination with loss of summer water
flow due to damming and irrigation and high temperatures, cause static poolsin the mid-reaches of the Plenty
River at Yan Y ean and above Whittlesea to undergo eutrophication (high nutrient/low oxygen conditions—
see below).

Creek improvement schemes—flood mitigation and flow regulation
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These are physical modifications of streams which hasten stream bed and bank erosion, often enhanced by
rabbit or livestock activity. There have been flood mitigation works in the urban reaches of most streams,
particularly Diamond Creek. In the lower Diamond Creek in the townships of Eltham and Diamond Creek
and along the Plenty River at Whittlesea these works have involved de-snagging, and clearing away riparian
vegetation (both native species such as Woolly Tea-tree and alien species such as willows) and logs.
Retarding basins and weirs have been developed along several streams, including the Y arra.

Removing substrate debris equates directly to loss of Freshwater Blackfish breeding habitat and cover,
while removing riparian vegetation equates to loss of feeding and high water breeding habitat for galaxias.
This vegetation is necessary for bank stabilisation and clear water. Standing trees likely to fall into streams
are also removed. These form potentia habitat for blackfish as well as current habitat for hollow-using birds,
bats and arboreal mammals. Where streams were straightened to facilitate flow (e.g. Diamond Creek at Chute
Street) the stream with alternating pools and riffles meandering through a broad floodplain has been converted
into a straight ditch with continuous runs and high levee banks. L ow-lying swampland on the floodplain to
either side has been filled and reclaimed for playing fields. This has removed essential habitat utilised as
breeding areas by instream species such as galaxias and contributed to their elimination.

The need for these projects has arisen from increased demand for agricultural and town water, changing
land-uses in catchments, such as tree clearing and heavy grazing, and pressure for increased development of
low-lying urban streamways. Loss of water quality, stream flow or flood frequency can be equated to loss of
wetland habitat. These projects have had a major impact on the physical characteristics and natural biological
diversity of streams.

Altered flow cycles due to tree clearing

Treeremoval and understorey vegetation cover loss resulting from agricultural practices have severely altered
the differential between the maximum winter and minimum summer flows (i.e. flow cycle). The more
gradua runoff of the natural system after rainfall now becomes a flash event and water penetration of the soil
profile decreases substantially (see salinity section). Farmland catchments of streams once contained peat
bogs and fern glades in their broad sheltered valleys. These perennially seeped into feeder creeks of the
streams. Clearing of these forests, plus loss of the native understorey and damage to the substrate caused by
livestock, has eliminated the water seepage which fed streams between rainfall events.
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Eutrophication

Eutrophi cation occurs over summer as the water and dissolved oxygen levels drop and water temperature rises.
Thisis caused by the combined effects of siltation and nutrient input and loss of water flow. Advanced stages
have developed in urban aress (e.g. Bailey Billabong, East Ivanhoe). Dissolved oxygen is critical to
maintaining instream ecosystems, particularly aerobic bacteria which are vital for the breskdown of
pollutants. Insufficient levels |ead to anaerobic decomposition of organic material, production of noxious
gases such as hydrogen sulphide and methane and chemical reduction of iron and manganese. Aerobic
conditions enable the oxidation of heavy metals to oxides which are absorbed in a natural process into the
substrate. Anaerobic conditions stimulate the growth of algae. Severe outbreaks or ‘blooms’ may kill animal
life by further de-oxygenating the water or by direct poisoning (e.g. Anacystis). The Short-finned Eel and
species of introduced fish (e.g. Roach, Mosquito Fish and Goldfish) which have adapted to these conditions,
predominate (McKenzie & O’ Connor 1989).

Streamway disturbance and loss of riparian vegetation

Stream bank vegetation acts as an important buffer from offstream effects such as pollutant, sediment and
nutrient runoff and climatic exposure due to loss of shading and disturbance. Loss of native fringing
vegetation along streams due to human and grazing animal activitiesis akey factor in the decline of stream
ecosystems. This has caused erosion and turbidity levels to increase and the aguatic flora and fauna,
particularly fish, frogs and waterbirds, to alter in composition and decrease in abundance.

Siltation

Since European settlement, soil erosion and stream siltation have greatly increased as a result of land
clearing, heavy grazing and altered runoff and drainage patterns. The eroded topsoil from elevated areasis
deposited in low-lying flats, depressions and drainage lines. Narrow streams such as Arthurs Creek, which
formerly contained clear running water and deep holes have become wide, shallow, muddy tracts with
intermittent flows. Tributaries such as Stewart Ponds Creek have become muddy waterholes with heavily
eroded banks. Excessive levels of silt destroy fish habitat. Fish such as the Southern Pigmy Perch, which lay
eggs on the substrate, have been most affected by increased siltation (Cadwallader & Backhouse 1983).

The blanketing of silt also restricts breeding opportunities for cavity egg-laying fish (e.g. Freshwater
Blackfish and Australian Grayling). It fillsin the deep holes and blankets the substrate, reducing invertebrate
prey diversity, particularly the activity of detritus feeders which recycle the nutrients back into the food chain.
Excessive levels of silt restrict the growth of submerged plants by screening the light and inhibit the foraging
ability of fish which hunt by sight (e.g. galaxias).

CLEARING AND GRAZING

Sail erosion was found to be most severe in the Plenty Upland Hills. Salinity is also an increasing problem
in these areas.

Vegetation loss—increased and more rapid runoff from the bare hills

With loss of vegetation, runoff becomes a flash event of such high volume and velocity that it impacts
heavily on the gullies and creeks. Studies conducted at the Parwan hydrological research station (LCC 1985)
in the Western Region of Melbourne show that sites with a southerly aspect yield denser, more vigorous
vegetation and suffer less soil erosion and runoff. Runoff from grassland was found to be greater than
improved pasture and much greater than woodland. Less water reaches the soil surface in woodlands as the tree
canopy has high rainfall interception and evapo-transpiration rates. Bare soil or low grasses have lower
interception and evapo-transpiration rates. Turbidity readings of water samples taken after a rainstorm
breaking prolonged drought indicated that woodland provides afar greater degree of soil protection and that
land with a northerly aspect is more vulnerable to erosion.
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Soil erosion

Anideal scenario for enhanced soil erosion and salinity problemsis provided by poor land management and
conservation practices. The dispersible clay subsoils of the steep foothill yellow duplex gullies and hill-
slopes are a high erosion hazard. Tunnelling and gullying has been aggravated by rabbit activity. Excessive
land clearing and trampling and removal of plant cover (particularly deep-rooted native perennial grasses) by
livestock has caused sheet erosion on the shallow stony gradational soil hill-crests.

Sheet erosion

Climatic effects make Australian soils, on world comparison, highly prone to erosion. Excessive land
clearing, trampling and denudation of plant cover (particularly deep-rooted native perennia grasses) by
livestock (and rabbits) has caused sheet erosion to occur on the shallow stony gradational soil hill-crests and
steep hill-slopes. Clearing deep rooted forests and replacing them with shallow rooted annual pastures and
crops has led to sheet erosion of the hills. The tree canopy acts likes an umbrella. Much of the intercepted
rainwater evaporates directly from the leaves. Rain that does reach the forest floor is absorbed by the roots and
recycled to the air through transpiration, or runs into seasonal swamps.

Exposure to wind and sun of the deep rooted native perennial grasses causes increased water |oss from
evaporation during summer. The deep roots of perennials such as Kangaroo Grass help store the water in the
subsoil during the dry part of the year. Grazing replaces these by shallow rooted annual species which die off
during summer, eventually leaving bare ground in extreme cases. Skeletal soils under heavy grazing pressure
can also develop severe infestations of pastoral weeds such as Serrated Tussock. Livestock trampling and
exposure to wind and rain develops a hard setting soil and causes an increased rate and velocity of runoff.
Grazing depletes the level of soil formation and sheet erosion occurs.

Gully, tunnel and bank erosion

Clearing of foothill forests and excessive grazing of the field layer cover on the dispersible clay duplex
subsoils of the steep hills (e.g. Eden Hills) has led to a high erosion hazard, particularly tunnelling and
gullying. Thisis attributable to the increased volume and velocity of runoff from the hills. In the valleys the
duplex clay soils swell during heavy rain and block drainage. This and the hard surface causes an increased rate
and velocity of runoff. This erosion has been aggravated by rabbit activity. Stream bank erosion such as
slumping and undercutting, caused by poor farming practices (e.g. allowing stock direct access to streams)
has led to changes in the character of streams (Cadwallader & Backhouse 1983). ‘Maintenance of good
vegetation cover of pasture species, or of bushland where it is uneconomical or undesirable to establish
pasture, is essential to slow down the erosion process’ (Jeffery 1981).

Salination

The above processes can lead to salinity problems (see, for instance, Stewart Ponds Creek site). The loss of
tree, shrub and grass cover decreases the area of interception of rainwater and the rate of percolation into the
subsoil.

Trees pump up the groundwater, causing the clay subsoils to dehydrate and shrink and the watertable to
drop, while the subsoil cracks enable vertical drainage of surplus rainfall. The self regulating system breaks
down if tree and shrub cover isremoved. The uptake of groundwater decreases and the rate of percolation into
the subsoil isimpaired. This raises the watertable, which can lead to land salination. The most pronounced
salinity problemsin Victoriaare largely in areas such as the volcanic plains. These have low rainfall and
high evaporation rates and have undergone extensive land clearing and drainage pattern alteration (LCC 1985).
In the western volcanic plains, naturally occurring primary salting originates from surface weathering of
basalt rocks, groundwater flows along sub-surface aquifersin basalt fracture lines, percolations through
marine sedimentary bedrock and cyclic dumping from the sea onto the land by wind and rain.

In North East Melbourne, secondary salting has been observed in drylands and wetlands on the Merri
Volcanic Plains and near Arthurs Creek and at Eden Hillsin the Plenty Upland Hills. Secondary salting isthe
accumulation of soluble saltsin the watertable in low-lying areas and is a consequence of human activitiesin
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elevated recharge areas. As the condition advances trees undergo severe dieback and decline and farmland is
rendered less productive.

Stream salination

The Merri Creek and some waterbodies on the Merri Plains fed from groundwater appear to be becoming
more saline. In combination with over-grazing, which is preventing adequate regeneration and promating
saline surface water runoff, the effect is causing fringing vegetation such as River Red Gumsto die and
freshwater meadow species to be replaced by salt-tolerant hal ophytes and Sharp Rush. Little salinity research
has been conducted in North East Melbourne.

Relevant studies have been conducted in the Werribee and Little River systems of Western Melbourne
(LCC 1985, Lewis 1987). Dryland salting in the form of salt pans occurs along some of the tributaries of the
Little River. These develop when salt builds up to levels which are too high for most plants except highly
salt-tolerant speciesto survive. The resultant effect has been widespread decline and death of River Red Gums
along downstream sections of the river (Schulz et al. 1991). Rosengren (1986) wrote on salting of one of
these feeders that ‘it appears to be aresult of arisein asaline body of groundwater residing in a basalt
aquifer; this rise occasioned by areduction in the transpiration rate due to extensive clearing of tree vegetation
in the groundwater catchment that feeds the streanm’.

Where the native vegetation has been cleared, any water that seeps into the soil escapes down the soil
profile. It picks up salt from the marine bedrock before being discharged as saline groundwater in low-lying
areas along creeklines. The end result of these processesis erosion, aridification and salting of the landscape,
and weed invasion.

Dryland salting can result from salt picked up from the eroding rock strata, that is subsequently dumped
along valleys, drainage lines and low-lying flats. Ploughing grasslands and pastures during autumn before
heavy winter rain (asis the usual practice) also leads to increased salt concentrations in the groundwater. This
is dueto the temporary loss or simplification of surface plant cover and root zone.

Large-scale clearing of bush, with subsequent establishment of shallow-rooted or annual pasture species, is

causing a much greater proportion of the infiltrating rainwater to escape below the root zone than before.

This increased seasonal seepage flows towards low-lying areas, picking up salt on the way. It not only

increases the salt concentration of the groundwater but causes this now salty groundwater to rise to the

surface in the depressions (Jeffery 1981).

Preconditions for the invasion of Chilean Needle-grass

Chilean Needle-grass is advancing over the low-lying grey and black soil grasslands of the Merri Plains.
Areas of infestation have a usual scenario: earthworks such as surface rock stripping, absentee ownership,
little attention given to land protection and sustainable land-use and a combination of prolonged periods of
intense grazing by cattle or sheep, soil compaction and nutrient enrichment. During periods of intense
grazing the ground has been bared and compacted and the topsoil has been removed by the action of wind and
water. The animal faeces provide an environment rich in phosphates and nitrates. These in combination
provide conditions conducive to the spread of the less palatable needle-grass.

Rock stripping, supering, sowing to pasture grasses and clovers and livestock grazing have eliminated
deep rooted native perennials such as Kangaroo Grass which compete with the needle-grass. Rocks afford
protection from livestock grazing for the native species. If grazing pressure is removed after the needle-grass
has established, it stools from runners, seeds heavily and spreads profusely.

The needle-grass was brought into Australia from South Americain unquarantined fodder and has spread
by the movement of fodder and animals throughout the district. The speciesis unpalatable (and indeed
harmful) to livestock including sheep unless little other food alternative is available. Native species are
selectively grazed out. Once this scenario is achieved, the weed advances if grazing pressure is removed. This
renders paddocks virtually worthless for livestock productivity and native species significance.

Red Ironbark depletion
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In central Victoriamost of the lowland box/ironbark and woodland has been fragmented, degraded or cleared
by mining and agriculture or been heavily utilised for hardwood production (Porter 1978). Most stands of Red
Ironbark and Y ellow Gum on public land are now small and composed predominantly of regrowth with few
healthy, mature trees remaining. | solated mature trees on farmland have undergone substantial decline due to
stress and insect damage related problems. The long-term viability of most stands of Red Ironbark is under
threat. (see chapter 5 for adetailed discussion).

PET OWNERSHIP ISSUES

Those addressed under the Companion Animals Act (see Chapter 9 Conservation Measures) include: the need
to confine cats and dogs to owner properties at all times (unless on aleash) and most particularly at night;
the establishment of reasonable limits to the numbers of household pets that can be kept; stricter regulations
in areas of high potential for conflict between cats and wildlife; the registration of domestic cats and their
compulsory provision with adequate identification (asis required for dogs); the credentialled desexing of non-
pedigreed domestic cats and dogs; and the implementation of heavy fines on the dumping of unwanted catsin
bushland.

Effects of cats on native wildlife

The native predators have primitive skills in comparison to cats and many prey species (e.g. ringtails) display
an evolutionary ‘naivety’ to the hunting and stalking skills, speed, agility, acute senses and weaponry of cats.
The animals most hunted by cats are small ground and arboreal mammals and shrub layer birds, particularly
wrens and honeyeaters. Many mammal species are unable to coexist with the levels of cat populations
present in many areas. Species such as the Long-nosed Bandicoot, whose population has been depleted by
habitat |oss and fragmentation, are at high risk.

Cats prey on members of al vertebrate animal groups, but most particularly small ground fauna species,
which form the bulk of Victoria s endangered and vulnerable fauna. This implicates the predation effect of
cats as a significant extinction process acting upon Victoria's most threstened species. About 10% of
Victorid s native fauna species have been documented as being predated upon by cats (Seebeck et al. 1991).
Information on the subject is scant and the actual figure is possibly as high as 25% of all fauna and 50% of
the mammal fauna (excluding marine cetaceans, humans and large commensal animals). Noting that cats on
certain offshore islands of Bass Strait have devastated nesting popul ations of marine birds as large as the
Little Penguin and the Short-tailed Shearwater (M utton-bird), few (if any) small and medium-sized animals
would be considered at little risk to cats. Even large species are at some risk while giving birth or when
young. A compounding problem is the fact that feral populations of cats are continually recruited from
dumped or stray domestic animals.

Australian household cat survey

The responses of 3000 residents regarding animals killed by pet cats were summarised in the Bird Observer in
1990 by Dr David Paton, zoologist at the University of Adelaide. It was learned that one in three Australian
households keep at least one cat. On average each pet cat brings home five birds, 16 mammals and five
reptiles per year. In bushland areas, nearly half the prey were native mammals. The survey sampled a
population of presumably well cared for and well fed cats. Despite this, domestic cats were found to take a
diverse array of vertebrate prey. The prey numbers of feral and stray cats would be significantly higher. The
general consensus amongst respondents was that until their attention was captured by the survey, they were
unaware that their cat preyed on so many native animals. It was also found that the presence of bells made
little difference to the predating success of cats over wildlife. More than half of domestic cats with bells took
birds and mammals and over 30% took reptiles.

Diseases introduced into wildlife populations by cats
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Debilitated animals, particularly Common Wombats but also a wide range of mammal species including
possums, suffering from behavioural and physical disorders similar to the reported effects of diseases such as
Toxoplasmosis and Sarcosporidiosis, have been observed. These diseases are known to be transmitted by
cats. Outbreaks in association with habitat loss, the predation effect of cats and disturbance from humans,
have the potential to wipe out several species of native mammals. The consequence of the impact of human
settlement and associated stress encountered by wildlife is an increase in the susceptibility of these speciesto
disease.

There are nearly 1.5 million cats in Victoria and the numbers are increasing. One-third of these are
regarded as feral or stray domestic cats. Cats eliminate wildlife populations by predation, diseases and
competition. These combined with habitat loss and failing natural ecosystems are the main causes of
declining ground fauna species such as bandicoots. Bites from cats lead to bacterial infections which are
invariably fatal to wildlife, unlessimmediately treated.

Copies of the pamphlet Protect Your Cat-Protect Your Wildlife are available from the Department of
Natural Resources and Environment Information Centre (9412 4795).

PEST PLANTS AND ANIMALS

Environmental weeds

These are species which invade and reproduce in natural bushland to the detriment of indigenous species.
Many are associated with waterways. Woody weeds include Ivy, Japanese Honeysuckle, Blue Periwinkle,
Hawthorn, Cherry-plum, Blackberry, White Crack Willow and Madeira Winter-cherry. Herbaceous weeds
include Bulbil Watsonia, Three-cornered Garlic, Spear Thistle, Wandering Jew, Soursob, Creeping Buttercup
and Purple-top Verbena. Weeds of the sedimentary escarpments and cliffs include Bridal Creeper, alien grasses
(see below), Boneseed, St John's Wort, Montpellier Broom and Cleavers.

Alien grasses are a threat to orchids in the foothills. These grasses include Sweet Vernal-grass, Large
Quaking-grass, Panic Veldt Grass and Annual Veldt Grass. Woody weeds of hill-slopes include Monterey
Pine, Boneseed, Spanish Heath, Montpellier Broom and Cootamundra Wattle, while Blackberry, Hawthorn
and Sweet Pittosporum are a threat in gullies. Herbaceous weeds of wetlands of the alluvial plains and
foothills include Drain Flat-sedge, Jointed Rush, Cocksfoot, Brown-top Bent, Y orkshire Fog, Paspalum,
Water Couch, Kikuyu, Toowoomba Canary-grass, Great Reedmace, Aster-weed, Water Starwort and
Pennyroyal.

The fertile soils of the volcanic plains support a wide range of pastoral weeds. The most threatening
species of waterways and wetlands include Sharp Rush, Sweet Verna-grass, Toowoomba Canary-grass,
Chilean Needle-grass, Ox-tongue, White Clover and Strawberry Clover. Environmental weeds of stony knolls
and escarpments include Common Onion-grass, Serrated Tussock, Fennel, Spanish Artichoke, Patterson’s
Curse, Montpellier Broom, Gorse, Hawthorn, Sweet Briar and African Box-thorn.

Pest animals

Species restricted largely to urban environments are not included. Those listed have substantial detrimental
impact on significant natural vegetation or native fauna populations. Alien species of widespread occurrence
and conseguence are classified as vermin. These include the Blackbird, Common Myna, Common Starling,
Black Rat, European Rabhit, Brown Hare, Red Fox, Feral Cat, Honey Bee and European Wasp. Other species
are problems in certain areas (e.g. feral pig and goat in the ranges). Vermin fish of waterways and wetlands
include Brown Trout, European Carp, Goldfish, Roach and Mosquito Fish. There are several indigenous or
released native species with localised populations which are unsustainably high due to the activities of
humans. These are listed as problem animals and include the Silver Gull, White-winged Chough, Bell Miner,
Noisy Miner, Common Brushtail Possum, Eastern Grey Kangaroo and Macquarie Perch (Y arra).
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CHAPTER 9

CONSERVATION MEASURES SPANNING SITES

NOTE: The most comprehensive conservation measures recommended by this study are the two Regional
Strategies detailed in Chapter 10 Regional Hydrological Strategy and Chapter 11 Regional Habitat Link
Strategy. The issues discussed below are subsumed under these strategies.

AREAS OF PARTICULAR CONSERVATION SIGNIFICANCE

Several important categories have been applied to areas of particular conservation significance. These are
Ecological Reference Areas, Critical Conservation Areas and Strategic Habitat Links.

Ecological Reference Areas

There are ten Ecological Reference Areas (ERAS) and 20 Critical Conservation Areas (CCASs) proposed for
North East Melbourne under the Regional Habitat Link Strategy. CCAs are for threatened species, habitat or
assembl age attributes substantially contained on private land and which are inadequately represented in the
biological reserve system. ERAs are for these attributes contained in biological reserves. The system of
CCAsand ERAs proposed for NEM is the minimum * safety net’ requirement to reduce the event of regional
extinction of these attributes. Preservation of the biota of NEM will require the protection of all CCAs and
ERAs. The system provides further recognition and protection for the sites of State or National significance
that are the most critical for conservation in NEM.

The reference area definition is:

Tracts of viable, relatively undisturbed public |land representative of land types that elsewhere have been

subjected to extensive modification and use by Europeans (LCC 1977).

Reference areas must be subjected to low levels of artificial management so as to allow ecosystems to
develop without human interference. They also need to be surrounded by native vegetation buffers designed to
maintain their natural processes and isolate them from external or human-induced influences. These buffers
usually require land protection and conservation management.

The study of natural ecosystemsin reference areas forms a standard for intactness (a* control’ ecosystem)
against which altered systems can be compared. Only restricted access for management and passive scientific
research is permitted. Logging, mining and other antagonistic human activities are excluded.

The present reference area system in Victoria is predominantly of mountain forest ecosystems, particularly
damp sclerophyll forests. These habitats are not threatened in Victoria and are well represented within
biological reserves. The reference area concept in Victoria does not cater for the best examples of some of the
most threatened and significant plant and animal communities, habitats and species (e.g. gully woodland,
box—stringybark woodland, grassy woodland and plains grassland) occurring on public land of the foothills
and plains if these examples cannot meet the supportive criteria (see One Tree Hill site 80).

The system of Ecological Reference Areas (ERAS) in NEM forms areference set of habitat and landform
assemblages. It also contains the most significant occurrences of rare and sensitive species (e.g. butterflies
and orchids), habitats and landforms within the biological reserve system. In this context, ERAs are the most
fundamentally significant areasin NEM as they offer long-term viability of species populations. The plains
and foothills ecosystems of Greater Melbourne have been fragmented by clearing, degraded by land-use and
subjected to widespread threatening processes related to human disturbance. Land settlement has been more
intense than in mountain forest ecosystems. As such, the lowland ERAs will require active conservation
management including revegetation and weed and vermin control programs.

The long-term viability of significant flora and fauna populations contained in ERAs will require minimal
human impact and disturbance. Maintaining biological attributes requires continuity of external habitat links
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and the implementation of conservation management and strong research-oriented guidelines (in accordance
with the Regional Habitat Link and Hydrological Strategies—see chapters 10 and 11). Increased levels of
disturbance will disrupt integral ecological processes which provide the ‘control’ sites for scientific research.
Restricted public access conditions and nature conservation of all indigenous habitat and potential habitat
should be the principal planning/land-use priority.

Management of adjoining private land should be sympathetic to the conservation of floraand fauna. In
most cases these areas contain extensions of populations of some threatened species designated within the
ERAs. Private land buffers may require legidative controls that protect and enhance native flora and fauna and
promote conservation activities. It would be desrable to negotiate conservation covenants or similar
conservation agreements as to the management of adjoining freehold bushland.

ERAs contain:

« the most representative ecosystems (e.g. foothill forest) occurring in biological reservesin NEM;

< the most biologically significant, intact and extensive assemblage of constituent habitats within these

areasin NEM; and

« the best opportunity for long-term preservation and sanctuary and scientific research of these

ecosystemsin NEM.

The Ecological Reference Areas lie in nature conservation (biological) reserves set aside for natura
ecosystem values. It isimportant that the ecosystem is able to function properly. Excessive levels of
disturbance or public use would be likely to disrupt ecological processes.

Management direction within ERAs should be to preserve the long-term population viability of species
and communities. Adjoining land needs to be managed in away that does not downgrade biological values of
the ERA.

Suggested operative conditions for ERAs include:

e conservation and planning controls to enable management in accordance with planning permits,

conservation covenants and the regional habitat link and hydrological strategies;

« management for conservation of flora, fauna, natural substrates and the hydrological cycle as the
principal land-use;

» priority scientific research and monitoring of threatened species or habitats. This research requires the
establishment of permanent reference points and security from interference, uncontrolled fires and
disturbance;

» implementation of conservation management in accordance with research guidelines to ensure the
retention and enhancement of threatened habitats (including indigenous understorey vegetation),
species and faunal assemblages;

» exclusion of general access and earthwork activities (e.g. track making and logging) to minimise the
level of human disturbance and maximise the viability of significant flora and fauna populations.
Public use will need to be restricted to passive activities in areas of low environmental sensitivity.
Acceptable activities include prescription flora management works and nature interpretation;

« full address of environmental impacts on biological significance during planning considerations for
any development or recreational proposal which could compromise habitat or environmental quality.
Thisisvital in the determination of future land-use capabilities;

« careful management planning or re-evaluation of adjoining areas subject to recreational or other
intensive land-use, so as not to impact detrimentally on designated biological attributes of the ERA,;

e external location of public roadways, service easements, fire breaks, access tracks and permanent
dwellings (unless aready approved and/or operating in accordance with nature conservation guidelines)
S0 as to minimise levels of human disturbance;

e active conservation management including revegetation and erosion, weed and vermin control
programs and habitat link restoration works.

Threatening processes to ERAs include:

e perimeter fragmentation and habitat loss, particularly land subdivision and housing. This can be
directly equated to loss of biological values within the interior of the conservation area. Household
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disturbance including noise would impact on sanctuary values and be likely to have indirect effects
including problems with weeds and commensal animals; it may also result in an inability, or at least
alowered flexibility, in the performance of certain management options including preparation of fire
breaks and revegetation programs,

» horseriding, off-road vehicle use and recreational activities;

e mining or other substrate removal, logging or native vegetation removal, waste disposal and other
non-renewable or primary production land-uses;

« chemical application or other intensive or non-passive uses such as burning, unless as prescribed
management such as species enrichment or weed control programs (requiring an appropriate research
back-up).

These threatening processes are incompatible with the maintenance of conservation values. Resultant

disturbance and weed and vermin invasion causes conflict with management objectives.

Declining biological integrity (e.g. intactness due to habitat loss, disturbance or degradation), lossin
connectivity of external habitat links, or inadequate conservation management within or buffering the
conservation area, will undermine the long-term viability of ERAs. On present knowledge, the ERAS of
NEM are considered important to the conservation of their designated attributesin Victoria

Critical Conservation Areas
CCAs contain:

 thecritical area or most viable population for long-term survival in NEM of a designated threatened

species, habitat or assemblage; and

» themost intact or viable stand in NEM of aregionally threatened habitat not fully represented in an

Ecologica Reference Area.
Suggested constraints/conditions for CCAs include:

* management for the conservation of floraand fauna;

e conservation controls/planning overlays which preserve their designated biological attributes and

consolidate the existing and potential occurrences of these attributes under conservation management;

« thefull address of environmental impacts on biological significance during planning considerations

for any major development, extractive or habitat (including ground and surface water) alteration
proposal;

e no ateration to the hydrological cycle or waste disposal;

e no public roadways or service easements (unless already approved or present);

e nomining or substrate or native vegetation removal, logging and other non-renewabl e land-uses,

* no high level recreationa use; and

« the preparation and implementation of a conservation management plan.

CCA s support the key populations of the most critically threatened species, habitats or assemblagesin
NEM. The preservation of the CCA is considered necessary for the conservation of the designated threatened
species, habitat or assemblage in NEM. Each provides a critical component of the life or breeding cycle of
migratory fauna. It may be the minimum area which offers the best (and often the only) opportunity for long-
term survival of the designated attribute. Declining biological integrity (e.g. intactness and viability due to
habitat loss, disturbance or degradation) or loss in connectivity of external habitat links will undermine its
ability to support the designated attribute. Thisis considered likely to lead to extinction of the attributein
NEM. On present knowledge, each CCA is considered critical to the conservation of its designated attribute
inVictoria.

A Critical Conservation Area must be of sufficient size to support viable populations. Ten hectaresis
consdered the minimum area required to maintain viable populations of flora and fauna species or
habitat/assemblages under effective conservation management. Losses in the short term are usually habitat
dependent, or selective, species (e.g. reptiles, freshwater fish and butterflies) or plants (e.g. orchids). In the
long term this includes habitats and assemblages. Habitat clearing, disturbance or degradation, severance of
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habitat links or inadequate conservation management within or buffering a CCA can be directly equated to an
increased probability of eliminating biological attributes.

Functional ecosystems necessarily require adequate internal habitat area and buffers from externa
disturbances. Thisis seldom met for a threatened habitat, particularly in the urban area. Shortfalsin areaand
buffering from edge disturbance would need to be countered by increased conservation management. CCAs
containing high edge to interior habitat ratios are difficult to manage and protect. The CCA should be
composed of one discrete block or, if comprising several smaller blocks, should be connected by effective
habitat links.

All native vegetation and substrates including water are protected in CCAs. Conservation management
plans should be prepared for CCAs to ensure the retention and enhancement of the most critically important
stands (and their indigenous understorey vegetation) of threatened habitats, species and assemblages occurring
on private land in NEM. Achieving appropriate nature conservation management of CCAs may entail
acquiring private land. CCAsin urban areas presently designated as public open space would require are-
evaluation of management objectives. Nature conservation should become the highest purpose for the area. A
management plan should determine the suitability and appropriate level of public use.

Inarural conservation zone, traditional farming activities are accepted, so long as they do not conflict
with conservation purposes. Conservation management plans should be prepared and integrated into farm
plans for these areas. These plans should provide for protection of key habitat nodes and strategic habitat
links (e.g. streamways), habitat enhancement and natural regeneration. The support and co-operation of
government agencies, Councils and landowner groups and the development of a habitat protection incentive
schemeis essential.

Environmental Living is accepted in CCAs occurring in bushland conservation areas. These CCAs
contain specific guidelines for the retention and enhancement of the most critically important stands (and their
indigenous understorey vegetation) of threatened habitats and threatened orchid speciesin NEM. Any proposed
activity or permit for development considered detrimental to maintaining the biological values of a CCA
requires the provision of afull Environmental Impact Assessment.

Strategic Habitat Links

Strategic Habitat Links (SHLS) are contained in sites in which habitat link utility is considered critical to the
maintenance of faunal/habitat significancein NEM. They also perform a substantial role as wildlife corridors
in Greater Melbourne. SHLs form afunctional system of inter-connecting regional corridors within the sites
of significance (i.e. each connects with another SHL). Thirty-seven of the sites of significancein NEM are
designated as Strategic Habitat Links. A detailed discussion is given in Chapter 11 Regional Habitat Link
Strategy.

THE IMPORTANCE OF RAILWAY RESERVES

V Line own and manage the railway reserves. Their roleisto administer a safe and effective rail system. NRE
has an advisory role on issues of conservation. They have the charter to impose conservation measures for
critically threatened species. It will be recommended that they take on asimilar charter to protect all identified
Very High/National sites of biological significance in this study. Deficiencies in communications between
NRE and V Line have arisen. Most of the important rail reserve grassland standsin GM have been known to
NRE/V Line for adecade (e.g. Stuwe 1986; MacDougall 1987). Over this period 11 of the 12 finest standsin
GM have been destroyed or partially destroyed as a result of lack of intensive surveys and tardiness in
enforcing safeguards. Efforts by the La Trobe University Botany Department protected the thirteenth site
(Manor on the South Western Railway) from being destroyed and prolonged the survival of the last colony of
the White Diuris at Tottenham, on the North Western Railway.

There should be negotiation and implementation of aV Line/NRE threatened plant protective agreement
over the full length of the North Eastern Railway reserve from Craigieburn to Hernes Swamp. V Line
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management of the rail reserve needs to address the conservation of native grasslands (see Hernes Swamp
site). Monitoring and management input from NRE will be required.

MINING REGULATIONS AND NATIVE GRASSLAND / ROCK
CLEARANCE CONTROLS

The Mines Act regulates the commercial mining of non-renewable resources in Victoria. The commercial
growth industry surrounding the extraction or surface stripping of basalt rocks, particularly for cosmetic
purposes such as landscaping, needs to be similarly regulated. Stony rises, stony crests and rocky
escarpments are the most significant areas for native ground fauna and flora of the volcanic plains grasslands.
Areas known or suspected to support vulnerable or endangered grassland species are eligible for protection
under State and Commonwealth Government legislation (e.g. Flora and Fauna Guarantee Act of Victoria).
Surface stripping should be curtailed in biologically significant areas of the volcanic plains. Any mining
proposal must be accompanied by afull and independent Environmental Impact Assessment which addresses
the impacts on both biological and physical landscape values including the hydrological cycle. Regulations
will need to be formulated and enforced to protect the diminishing volcanic plains grassland habitat as less
than 1% of the original extent is now considered intact. The removal of native grassland (e.g. for industrial,
agricultural and construction purposes) within a designated site of State or higher biological significance
should require a permit. This should not normally be granted. Essential works (e.g. mining and agriculture)
would be considered if they comply with the purposes of the Regional Hydrological and Habitat Link
Strategies and with permit conditions for appropriate environmental safeguards contained within an
environmental impact assessment.

PLENTY-MERRI RIVER RED GUM PROTECTION ZONE

Evidence from fauna studies undertaken in the Plenty Growth Corridor revealed that the total area of River
Red Gum woodlands remaining istheminimum required to support long-term, viable populations of all its
faunal species (Beardsell 1989). One large, contiguous stand under integrated conservation management would
maintain trees in a healthier condition and contain a more diverse fauna than smaller isolated stands. The
NEROC study proposes that the zone be extended to include all stands of River Red Gum on the Plenty and
Merri Plains which contain River Red Gum fauna or habitat attributes of State or High significance as they
form an integral component of the same biological system. Areas meeting this stand/significance criteria are
contained in the Fenwick and Surrounds, Summerhill Road, Edgars Creek Headwaters, Merndato Yan Yean
and Dunnetts Road Swamp sites (see also this heading in site 15).

Tree clearing, stand fragmentation and residential encroachment each potentially lead to further loss of
faunal species. Present land management is continuing the decline in vigour of River Red Gums and the local
elimination of many species of beneficial birds. Remnant aged, stressed and defoliated trees may be a prelude
to treeless farmland, a scenario that is widespread in River Red Gum areas of Victoria (see Kile et al. 1981).
The long-term effect of total tree loss would be the loss of wildlife dependent on trees for food, shelter or
nest-sites. A major step towards addressing these problems was the incorporation of the area into the Red
Gum Protection Zone (MPE 1990).

Reforestation and protection of remnant vegetation are recognised by all levels of government and broad
sections of the community as essential to ameliorate major environmental problems in rural Victoria
(‘greenhouse’, land salination, dieback etc.). Pastoral practicesin the River Red Gum Protection Zone have
led to tree decline and loss of the native understorey and prevented tree and shrub regeneration. These practices
have destabilised the native ecosystem by altering natural predator and prey abundances. This has led to loss
of beneficial vertebrate and invertebrate biological control agents and increased populations of insect pests of
pasture and tree foliage.

Maintaining populations of native flora and fauna species in the River Red Gum Protection Zone will
require management which addresses |and degradation processes. Many of these processes, such as weed
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invasion, soil erosion and salination, have lowered farm productivity . Agricultural studies have shown that
the level of livestock health and productivity is higher in paddocks surrounded by effective shelterbelts
(Brown & Hall 1968).

The River Red Gum Protection Zone will facilitate conservation management of the River Red Gums.
Through participation, the level of public awareness of the value of trees and an understanding of the land and
habitat degrading processes operating in the woodlands (and their solutions) will be raised. Tree planting
projects such as Greening Australia and LandCare should be consulted for incentives and advice. Objectives of
these projects are the promotion and planting of native trees, shrubs and ground vegetation and the retention
and protection of remnant natural habitat.

Tree planting projects should aim to establish viable stands of adequate size and diversity which will be
able to regenerate and maintain themselves. The best success with these projectsis offered by planting
indigenous species and fencing off areas for land protection and natural regeneration. An effective long-term
result requires athoroughly researched and coordinated tree planting strategy, taking into account the possible
effects of dieback. Many isolated tree plantings in rural Victoria have failed to reach their potential
(particularly with regard to the creation of effective faunal habitat) because inappropriate, usualy non-
indigenous, species were used or there was inadequate provision for ongoing management.

The specific aim of tree planting projects in the River Red Gum Protection Zone should be to establish a
network of woodlands linking all existing fragmented stands. Roadside strips of native woodland often
contain a diverse avifauna (Loyn & Middleton 1981). Broad or contiguous roadside strips of native woodland
vegetation usually contain a higher avifauna diversity and density than narrow or isolated roadside strips
(Loyn & Middleton 1981; also see Chapter 5). These corridors may be sufficient for the local movement of
beneficial native fauna such as insectivorous birds from nearby natural habitat.

It is documented that trees in large, unfragmented stands live longer, are healthier and are more capable of
regeneration than those in small fragmented stands (e.g. Ford 1981, Kile 1981). The findings of the bird
census revealed that these stands supported more species and larger populations of beneficial insectivorous
birds. It follows that large stands of indigenous habitat planted as balanced ecosystemsin their natural
environment will overcome damaging human-induced effects more quickly and establish and maintain
themselves more successfully. Trees are best protected from defoliating insects when they are growing (or
when planted) in stands that provide adequate food, shelter and nesting sites for the predators and parasites of
these pests (Davidson 1982).

Elimination of understorey shrubs and saplings by grazing livestock leads to a progressive declinein
diversity and density of insectivorous birds (Ford 1981, Ford 1985). The most healthy stands of River Red
Gum support the broadest range of structural and floristic diversity. Diversity in the understorey decreases the
possibility of selective deleterious insect attack by maintaining a more natural ecological balance (Davidson
1982). Shrub layers under River Red Gums, particularly wattles and prickly plants such as Tree Violet,
Hedge Wattle and Sweet Bursaria, provide secure cover and year-round nesting and feeding habitat for small
insectivorous birds such as thornbills, flycatchers and wrens. These birds control damaging insects
themselves or may act as hosts for insectivorous cuckoos. Tall shrubs will aso attract other, habitat-
dependent insectivores into River Red Gum areas such as the Rufous and Golden Whistlers, Grey Fantail and
Grey Shrike-thrush which may assist in reversing the decline of trees on farms.

Most rural land-use practices in the River Red Gum area have eliminated or reduced the native shrub and
field layer plant species and consequently many of the natural insect biological control agents. Native shrubs
and herbs are a source of nectar and shelter for invertebrate predators and parasites (e.g. hover fly larvae,
family Syrphidae, predatory spiders and parasitic wasps) which are natural biological control agents of tree
and pasture pests (Davidson 1982). The encouragement of large and diverse populations of natural pest
controlling agents into farmlands by tree and shrub planting will reduce the damage caused by pastoral pests
and weeds and the rate of chemical applications that are required for their control. Thisis the basis of a
sustainable land management practice.

REGIONAL HABITAT LINK STRATEGY
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See Chapter 11 for a detailed discussion of the Strategy.

COMPANION ANIMAL ACT 1994

This bill gives the option and power of enforcement to Local Government. The essence of the bill isto
provide uniform legislation for cats and other companion animals with that for dogs to fully address the issue
of responsible pet ownership. It provides a definition of the rights and responsibilities of pet owners and the
welfare of humans, wildlife and livestock affected by these pets. It is based on an incentive system (e.g. lower
registration fees for desexed cats) rather than a sanction system. Registration will be accompanied by
educational material on the impact of domestic cats on native wildlife.

Responsible pet ownership awareness and education program

Individuals must help reduce the overall impact of pets on wildlife by being responsible ownersin an attempt
to reduce, and ideally eliminate, further harassment and predation effects. The main issue regarding domestic
catsisto bring in line controls that are already accepted and working for dogs. The nuisance of dogs to
humans is arguably greater than that of cats, but the impact of cats on native wildlifeisfar greater than that
of dogs. An active public education program should address the adverse effects on wildlife of unrestricted cat
and dog access to parklands. This may stimulate favourable responses to pet cat and dog restrictions (e.g.
leashing of dogs on walks and registration of cats) if such conservation controls become adopted. Recent
proposals for ‘ cat and dog regulation zones' are being developed in some municipalities of Greater Melbourne
(e.g. Shire of Sherbrooke—Animal Welfare Local Law). These regulations relate to bushland of high
significance that abut residential areas. Exposure to habitat fragmentation and degradation has dready
subjected wildlife in these areas to severe threatening processes.

Successful cat confinement method 1

(Extract from FOWSP Newsletter, July 1992) A construction of an area 6 by 3.5 m and 2.4 m high,
enclosed by chicken wire with a gravel floor and a screen door for outside (human) access, was devised. The
cats get from the house to the enclosure and back through a cat-flap in one of the windows. The cat-flap is
ready-made and can be purchased for about $45 from a pet shop. It has a catch for keeping the catsin or out
or both and is virtually airtight when closed. An old ladder was added as a bird viewing tower and some
branches for climbing and boxes for hiding. There is an assortment of balls and cat toys for chasing and
murdering and pots of catgrass (Cocksfoot, Dactylis glomerata). Cocksfoot isalocal creek and roadside weed
and catnip and catmint are obtainable from the local garden centre. The cats soon adjusted and seemed
delighted with the outdoor atmosphere. The construction should provide access to a grassed area and a sand
pit. The materials cost about $200.

Successful cat confinement method 2

(An interview with Leigh Ahern, former officer with NRE). The house adjoins Kinglake National Park and
the surrounding bushland contains a high diversity of native bird life and ground fauna. A clear, 25 m run of
plastic clothes-line was set up along the driveway in front of the house. The line can be purchased cheaply
from supermarkets. This was set at a height of 2 m and strung between two trees. A 5 m lead of plastic
clothes-line attached via a spring catch on a swivel to the cats collar slipped along the run on a split washer.
Cats spin around alot on the lead and unless the swivel works properly the lead becomes knotted. Cats
cannot slip a properly adjusted collar because of the ‘give' in the plastic line. A stick was attached to the line
about 2 m from each extremity to prevent the lead wrapping around the trees. The cat could climb onto, or
shelter beneath, basking sites at each end of the line. Birds soon learned the limitations of the cat and
confined their activities to the areas beyond. The cat was disconnected from the lead and put into an enclosed
area (old car crate) when nobody was home (as a safeguard from the local Goannas and Powerful Owls) and for
overnight accommodation. The cat appeared well contented and adjusted. The materials cost about $30.
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CHAPTER 10
REGIONAL HYDROLOGICAL STRATEGY

STRATEGY OBJECTIVES

e Tooutline along-term initiative to improve and restore as far as possible the natural flow rates and
water quality of all streams.

e Toimprove critically low summer-autumn stream flows.

e Toassess, arrest and reverse the threatening processes that are restricting the long term viability of rare
or threatened species of streamways (see definitions) in NEM.

e Toassess, arrest and reverse the threatening processes that are operating on species undergoing decline
and the conservation of which is valued as important in the context of NEM (i.e. regionaly
threatened, rare or depleted species). This includes species such as the Platypus, Rainbow Bee-eater and
Freshwater Blackfish and their habitats and prey.

¢ To enhance the native instream faunain all streams.

¢ To demondtrate the need for whole catchment managements including riparian and streamway
revegetation plansfor all streams.

« To advocate wise water uses and ensure that clean water flows into streams and the bay.

» Toensurethat full environmental impact assessments are prepared for devel opments along streamways
or that affect waterways, especially assessing cumul ative effects downstream.

e Toscientifically monitor all the above objectives.

An Overview

The basic tenet of the strategy isto slow down and ultimately reverse the processes by which we have been
undermining one of our life support systems. There must be comprehensive and fully integrated reformsin
government policy and community attitude towards land and water management to restore the streams. The
need for aregiona hydrological strategy arises from 150 years of land settlement during which we have failed
to provide sustainable conservation management of our waterways. Water was viewed as a renewable
resource—which is more or less true—but the natural systems upon which it depends are not. The resource
supplied by streams, and particularly the quantity and quality of the water, is finite. The costs of the
economic and social gains made have been environmental degradation and losses in conservation values.
Costly artificial waterways and storages such as channels, drains and dams are carefully managed, but since
stream water comes cheaply it is valued cheaply and managed wastefully. Clearing riparian forests and grazing
stream banks was viewed as necessary to sustain the economic profitability of farmland. The same view
pervades the ethic behind the dumping of industrial and urban effluent into streams—Iong-term losses for
short-term gains.

Loss of natural aguatic ecosystem valuesis equivalent to loss of life quality, both for the indigenous flora
and fauna and the present human inhabitants. All are dependent on the water cycle but this has been modified
and degraded from beginning to end. Thoughtless management leading to salinity and pollution problems has
led to a situation where government and community must face and redress the causes. Effective solutions and
conservation gains will come neither cheaply nor easily. Implementation of aregional conservation strategy
encompassing al streams is the most efficient approach to the problems.
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Definitions

Streams are defined as those carrying a water flow for more than four months ayear. The riparian zone is the
areato 10 m of either side of the edge of the normal flow of water. The area of streams encompassed under
the strategy is referred to as the streamway. The streamway is defined as being a 100 m strip to either side of
the upper bank escarpment of minor or narrow major streams (e.g. Merri Creek gorge) and the entire
floodplain and lower valley slopes (to 100 m from the edge of the floodplain) of major streams. The latter
category of major streamsis defined as those containing a floodplain which is inundated at least on an annual
cycle.

The strategy

The primary objective of the strategy is the conservation of native flora and fauna of all streamsin all
municipalities. This requires broad-scale improvement in stream conditions and water conservation
management practices. The present deleterious impact upon and use of stream water by humans is reducing
the distribution and abundance of native instream species. This impact must be addressed. These unnatural
changes to aguatic ecosystems are detrimental and far-reaching and the environmental effects of any further
possible detrimental changes must be fully considered. There is great scope for controlling and eliminating
many of the threatening processes acting on streams.

The strategy has been devised in an attempt to generate action. Every human has some del eterious effect
on the streams. Every human is capable of doing something about it. Watercourses have been particularly
affected by a combination of poor farming and/or land management practices, urbanisation and the resultant
discharges of sewerage effluent and industrial wastes and reduced water flows (McKenzie & O’ Connor 1989).
Human disruption of the natural hydrological cycle, elimination and degradation of streamway habitats and
depletion of streamway fauna has been dramatic. The effects range from visible physical alterations to subtle
chemical or microfauna changesin the ecological balances of streamway ecosystems. Threatening processes
arising from past, present and likely future land settlement are increasing (see Stream Degradation Chapter 8).

The streamway conservation zone as integral habitat links

The connectivity of habitat links throughout NEM is maintained by streams. Only the headwaters of some
streams are considered to be in a healthy or natural state. Weak links, such as the Y allambie-Greensborough
section of the Plenty River, the Eltham township section of Diamond Creek and the Plenty River East
Branch below Toorourrong Reservoir, have weakened the systems for instream fauna. These sections are
major bottlenecks for faunal movement. Improving the water quantity and quality from upstream sections
would enhance the conservation significance of downstream ecosystems, particularly for instream vertebrates
and invertebrates.

MANAGEMENT ISSUES AND RESEARCH RECOMMENDATIONS

The following discussion and recommendations deal in turn with seven major management issues identified
for streamsin the study area:
1 depletion of natural flow rates of streams;
declining water and instream habitat quality;
riparian habitat destruction and tree removal and decline;
streamway floodplain habitat destruction (a) wetlands (b) woodlands and shrublands;
instream habitat destruction;
rare or threatened fauna species of streams;
poor public awareness of and attitudes to streams.

N o o WN

ISSUE 1: Depletion of natural flow rates of streams
The amount of water determines the amount of habitat available for fish. Stream flow is the major source of
water oxygenation and flushing of built-up contaminants. I nadequate summer—autumn flows appear the most
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critical problem. Long periods of low flow lead to water lacking in oxygen and substrates with excessive
accumulations of contaminants and silt. The instream biota is dependent on the maintenance of adequate flow.
The autumn flow of second and third order streamsis severely depleted by water storage reservoirs, farm dams
and water diversion for rural use in the catchments. Outflows from deep reservoirs are usually cold, nutrient-
poor and low in dissolved oxygen levels. Each of these factors may affect the breeding and feeding activity
and metabolic rate of native fish (Koehn & O’ Connor 1990). The first flow after early autumn rainfall
episodes is restricted because water storages are usually down in capacity, so must fill before overflowing,
preventing runoff from entering streams. This may affect the precisely timed movements and breeding of
migratory fish species (e.g. galaxias) as these are instigated by rising autumn flows.

Studies:

S1.1  Stream flow. Seasonal stream flow studies should be undertaken to determine critica flow
regimes for all stages of the life cycle of native fish and their invertebrate prey species. Stream flow
isclosely related to substrate structure. Both this and the water and habitat quality studies (Issue 2)
should be integrated.

S1.2 Impact of altered flooding regimes on fauna. Fauna studies are required to assess the
impact of altered flooding regimes caused by flood mitigation works such as stream impoundments,
retarding basins and weirs. Thisis particularly relevant to the migration and breeding cycles of fish
species such as the galaxias.

Actions:

Al.1 Restore natural flow ratesto streams.

Al1.2 Improve critical low and seasonally altered flow rates of streams, particularly to
cater for critical spawning/migration requirements of fish. More natural stream flow conditions at
other times of the year should be provided.

A1l.3 Restrict non-essential new dam constructions in the catchments. Possible loss of direct
flow into second and third order streams due to the proposed construction of a dam would require a
permit and the plans need to conform to the purposes of the stream flow plan and Regional
Hydrological Strategy (e.g. provision of afish-way if an instream dam).

Al.4 Develop a system of strategic release of excess water from dams during low flow
periods of streams.

ISSUE 2: Declining water and instream habitat quality

None of the lower and middle reaches of streamsin NEM are considered to be in a predominantly natural
state. The blanketing of substrates by sedimentsis critically limiting the breeding opportunity of species
such as the Freshwater Blackfish and feeding opportunity of species such as the Southern Pigmy Perch and
Platypus. Improving these opportunities in any section of a stream requires a broad picture of the entire
catchment management. The condition of downstream water quality is adirect reflection of this management.
Degrading activities that lower the water quality of an upstream section will lower the water quality of all
downstream sections. Summer wastewater discharges and runoff comprise the main flow of urban 2nd order
streams. Thisis at least 50% of the normal summer flow in all streams and as high as 90% in some streams
(e.g. Darebin Creek).

Studies:

S2.1 Instream bio-physical properties. Undetake instream invertebrate, plant (including
bryophytes, which are important bio-indicators of water quality) and habitat studies of all streams.
Assess the adequacy of instream plants in preventing algal blooms and water de-oxygenation and
eutrophication by providing oxygen and essential nutrients and removing harmful toxicants and
suspended matter. The presence or lack of agquatic vegetation is alarge determinant of the faunal
composition. Instream structures and substrate configurations and components also determine the
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S2.2

S2.3

Actions:
A2.1

A2.2

A2.3

faunal composition. High diversity in each of these physical groups and in aquatic and bank
vegetation yields higher instream faunal diversity. The diversity of instream structures such as logs,
rocks and tree roots, substrate configurations such as running riffles, slackwater pools, channels and
bank undercuts and substrate components such as sheet rock, gravel, pebbles, cobbles and silt
should be assessed.

Instream chemical properties. Undertake seasonal monitoring analysesin al streams of
chemical properties that are a consegquence of human settlement in the catchment. These should
include tests for heavy metals, chlorinated hydrocarbons such as pesticides and herbicides, E. coli
bacteria, salinity, siltation, turbidity, pH, dissolved oxygen and organic and inorganic phosphates
and nitrates.

Siltation. Document all major erosion point sources of stream turbidity arising from earthworks
including dam, road and building constructions, mining and logging operations and livestock
trampling.

Control water pollution sources. Polluted urban and farmland runoff is endangering
downstream ecosystems. Individual sections of streams require the combined ecosystems to operate
adequately before ecological processes can fully function. The collapse of an ecosystem in one
section will likely lead to collapse in lower sections of the stream. All major water pollution
sources including erosion sources, stormwater drains and nutrient enriched sewerage and factory
effluents should be controlled and monitored. There should be restricted use of fertilisers and other
chemicals including pesticides and herbicides along streamways and in offstream locations where
runoff into streams can occur. Mandatory tests for water contamination from insecticides, E. coli,
heavy metals, nitrates and phosphates should be conducted in all streams flowing into popul ated
regions of the Y arra River. For instance in the 1950s and ' 60s, car manufacturers under the direction
of the Victorian Government are reliably reported to have dumped tons, perhaps hundreds of tons, of
cyanide contaminated waste in a number of mineshafts in the Shire of Eltham. Documentation
needs to be made available on the locations and life expectancy of the canisters and a thorough
examination of the watertable and streams conducted for seepage of thistoxic material.

Reduce streamway disturbance in urban and public access areas caused by human
recreational activities Thisincludes worm digging by anglers, which is leading to loss of
native vegetation cover, bank destabilisation and weed and vermin invasion (e.g. Wilson Reserve on
the Yarra River at Ivanhoe and Watsons Creek at Oxley Bridge at Kangaroo Ground). Public access
points need to be controlled.

Community education about urban stream pollution and wastewater which aims at
reducing the output of polluted urban wastewater. Water is imported to Melbourne’s reticul ated
system at great financial and environmental cost. It is exported as waste along with domestic refuse
such as plastics into the waterways and Port Phillip Bay at greater cost to the environment (and
finance if the beach and bay is to be cleaned up). The production of this waste needs to be
rationalised. Water pollution output can be reduced through waste minimisation and innovative
treatment processes. To break the waste production cycle future cities must move toward local use
of water and local recycling of waste.

There are obvious targets which would lead to reduction in water use. Storing rainwater that
falls onto roofs and overloads stormwater systems to recycle for watering the garden or flushing the
toilet. Educating people about excessive watering of lawns and ornamental house gardens, and
promoting species that require less water (e.g. indigenous natives). Washing carsin streets and
driveways with a hose can be restricted and a bucket used instead. The residue could be flushed down
the sewer and not the stormwater. Hard surfaces of concrete and asphalt need to be replaced by
absorption strata such as vegetation to slow the surface runoff. Urban street and pavement runoff
should be retained and turned into an asset such as awildlife pond containing native fish (such as
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pigmy perch that control mosqguitos). The aguatic vegetation acts as afiltration area, the overflow
may then pass into the waterways or in turn be used to irrigate house gardens and parklands.

Household water in outlying unsewered subdivisions could pass into well designed reed bed and
sand filtration systems. It might be technically possible to produce the above system at much the
same cost as it takes to establish the normal stormwater infrastructure. Perhaps the costs may
initially be greater but savings would be generated in the long term. Provisions for more open
space parklands should be required out of planning subdivisions. Remnant native vegetation must
be incorporated into the parklands wherever possible and areas will need to be extensive enough and
contain effective external links to avoid eucalyptus dieback problems (see Regional Habitat Link
Strategy).

A2.4 Install offstream sewage filtration farm. The instream biota of Merri Creek and Plenty
River is being threatened by nutrient-rich effluent from sewage treatment plants. Discharge into the
streams from existing treatment plants has already caused a serious decline in water quality and
instream fauna species (e.g. Freshwater Blackfish and Platypus). The only plausible option which
will maintain and, hopefully, improve water quality in Merri Creek and the Plenty River under the
projected urban growth, is the development of a ‘state of the art’, scaled down version of the
Werribee Sewage Farm which services existing outlying urban areas such as Craigieburn, rural
townships such as Whittlesea and Wallan and the entire growth area of the Merri—Plenty Valley.
This should be a grass and pondage filtration system. No discharge should be able to reach the
streams. Given the importance of the local population of waterbirds and the substantial |oss of
wetland habitat in the Plenty River system, the sewage farm design should maximise waterbird
conservation. It should contain a diversity of wetland habitats and ample cover of fringing
vegetation and woodlands, serving as an effective replacement wetlands area.

A2.5 Improve water and habitat quality for threatened fish species (eg. Broadfinned
Galaxias) and restore others (e.g. Spotted Galaxias and Australian Grayling; see fish-way at Dights
Falls). A major improvement is needed in the water and native instream and riparian habitat quality
of all streams. Despite the excellent habitat works in some sections of streams (e.g. YarraValley
Park) the essential quality of the water and instream habitat is still inadequate.

A2.6 Reduce erosion and saline groundwater entry from poorly managed land in the
catchments. The level of land protection and conservation management must be enhanced on these
farms, particularly the streamways and the gullies leading off steep hills. Heavily cleared water
catchment areas of Arthurs Creek (e.g. Stewart Ponds Creek) and Darebin Creek (e.g. Eden Hills)
should be targeted for major land protection and revegetation works. Native vegetation clearance
controls should apply to al significant areas of habitat and habitat substrates within the
catchments.

ISSUE 3: Riparian habitat destruction and tree removal and decline

Most fish (e.g. Freshwater Blackfish and Mountain Galaxias) are as dependent on trees and shrubs at the
waters edge for cover and food as birds are. On the plains, the smaller 2nd and 3rd order creeks contain
shallow, static poolsin late summer and early autumn. Clearing tall riparian shrubs and overhanging trees,
which shaded and sheltered the pools, has exposed the creeks to wind and sun. This causes them to overheat
and undergo high evaporation rates. In extreme cases in summer they become devoid of oxygen. Nutrient
enrichment occurs because of lack of clear water flow, livestock access, runoff from paddocks, and input of
contaminated domestic water. These processes in combination can lead to algal blooms and eutrophication
and, in extreme cases, water toxification.

Through heavy clearing and degrading land-use, few intact or extensive stands of riparian vegetation
remain. Within NEM, less than 20% of the streamway riparian habitat is contained on public land. Possibly
less than half of thisis effectively managed for conservation. There is little effective management on any of
the private land frontages. The riparian vegetation is important for several threatened species (e.g. Grey
Goshawk, Barking Owl, Swift Parrot, Regent Honeyeater and Eastern Broad-nosed Bat). Accordingly, all
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native riparian vegetation in the lowlands and foothills of NEM at environmental risk state-wide (Category 1)
(Frood & Calder 1987).

Studies:

S3.1 Assess the impact of removal or modification of nativeriparian vegetation on
the fauna. Establish long-term bird census reference plots and monitoring studies along
streamways, including Bell Miner areas. Establish plots in revegetation aress.

S3.2 Dieback research. Investigate the decline of River Red Gums and Swamp Gums and the advance
of Sharp Rush along streams on the volcanic plains. Determine whether these are related to rising
salinity levels. Research the effects of loss of habitat links as a cause of insectivorous bird declines,
foliage insect infestations and eucal yptus dieback.

Actions:

A3.1 Integrate streamway conservation. All streamwaysin NEM arein need of effective and
integrated catchment management. Streamway conservation should apply in sites of regional faunal
significance or medium habitat significance and higher. A terrestrial and aguatic streamway
revegetation plan to functionally network all streamway habitat links and sites of significance
should be formulated for all streamsin NEM (see Regional Habitat Link Strategy). Where these
correspond to sites of state or higher faunal significance, they need to be appropriately managed for
conservation.

A3.2 Protect riparian land and prevent further stream bank and channel erosion and habitat loss. This
will mean restricting livestock entry, earthworks and removal of native habitat (including substrate
logs, rocks and soil) from all streamways. These activities should be subject to approval only under
strict permit conditions. Native vegetation clearance controls should apply to al significant
streamways

A3.3 Revegetate plainsriparian woodland. Excluding stock from streamways will allow thisto
occur naturally in most sections of streams. Treeless sections will require extensive replanting of
River Red Gums (Merri Creek) or Manna and Swamp Gums (middle reaches of Plenty River and
YarraRiver).

A3.4 Reduceriparian weed advance. Effective and integrated control of riparian weed species (see
Pest Plants and Animals, chapter 8) is urgently required. Species which are mostly confined to the
damp floodplains and valleys in degraded rural residential and township sections are advancing into
natural sections (e.g. Plenty Gorge) due to residential encroachment. With them comes vermin such
as Black Rats, snails and slugs, which eliminate native plant and animal species. In degraded
sections of streams Blackberry, Willow and Hawthorn often provide the only important faunal
habitat (e.g. for Nankeen Night Herons, White-browed Scrubwrens, Eastern Y ellow Robins, Gang-
gang Cockatoos and Golden Whistlers) or are essential for stream bank stabilisation. They also
harbour vermin such as Blackbirds, rabbits and foxes, which eliminate native fauna and spread
weeds. Control of these weeds will require careful monitoring and immediate follow-up replacement
with native riparian plant species.

ISSUE 4a: Streamway floodplain habitat destruction—wetlands

The hydrology of most of the freshwater wetlands on the plains has been extensively modified as a result of
draining, damming, cultivation and stock grazing. In swamps, drains have eliminated or limited the extent
and depth of water and period of inundation. Farm dams in catchments restrict floodplain swamps from filling
and drainage lines from running unless heavy and prolonged rainfall episodes occur. As aresult, when clay
substrate swamps dry during summer, they become deeply cracked and display poor water retention capability.
Stock grazing has selectively removed shrub and herb cover from wetlands and prevented tree regeneration.
Herbfields and mudflats at many wetlands have been trampled and pugged, and the water fouled. Most of the
fertile, self-mulching black clay soils of freshwater meadows on the streamways of the plains are plastic and
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sticky when wet and have been cultivated for fodder or cereal crops when moisture conditions werelow. Land
management including cultivation and intensive livestock grazing has promoted pasture grasses and weeds
including Chilean Needle-grass, Toowoomba Canary-grass, Paspalum and Ox-tongue. In contrast to native
grassy wetland flora, the weeds are largely adapted to agricultural disturbances and have replaced native species
in these altered environments.

The near complete loss and degradation of floodplain wetlands has chronically depleted and highly
fragmented stands of wetland vegetation (e.g. paperbark swamps and grassy freshwater meadows). These
wetlands contain several threatened fauna species (e.g. Lewin’s Rail, Australasian Bittern and Glossy Grass
Skink). Several native fauna species became regionally or locally extinct as their feeding and breeding habitat
was eliminated. These included birds (e.g. Magpie Goose and Brolga), reptiles (e.g. Swamp Skink), fish (e.g.
Tasmanian Mudfish and Y arra Pigmy Perch) and invertebrates (e.g. Hemiphlebia Damselfly).

ISSUE 4b: Streamway floodplain habitat destruction—woodlands and

shrublands

These are both very poorly represented in reserves, both in Victoriaand in NEM. Through heavy clearing and
degrading land-use, few intact or extensive stands remain. There islittle effective conservation management of
woodland and shrubland habitats along streamways on private land. These habitats are extremely important
for the Swift Parrot and Barking Owl in NEM. Several native fauna species became regionally or locally
extinct as their feeding and breeding habitat was eliminated. These included birds (e.g. Bush Stone-curlew,
Superb Parrot and Grey-crowned Babbler), reptiles (e.g. Southern Lined Earless Dragon) and invertebrates
(e.g. Large Ant-blue butterfly). Accordingly, all floodplain riparian woodland and grassy woodland vegetation
in the lowlands and foothills of NEM islisted as being at environmental risk throughout Victoria (Category
1).

Studies:

S4.1 Assess impact of removal or modification of native floodplain vegetation on
fauna. This should be integrated with ecological studies recommended under the Regional Habitat
Link Strategy.

Actions:

A4.1 Addressrevegetation and land protection works to counteract the virtual total loss and
degradation of offstream floodplain wetlands throughout NEM. Remaining wetlands such as
Dunnetts Road Swamp at Y an Y ean, Towts Swamp at Glenvale and Challenger Street Swamp at
Diamond Creek, need to be protected.

A4.2 Protect streamway habitat nodes. A network of streamway habitat nodes should be
developed for conservation works along al streams of NEM. The long-term goal of the Regional
Habitat Link Strategy should be to link all these nodes. Habitat nodes contain extensive or intact
stands of native vegetation and diverse avifaunal communities and are often centred around minor
road crossings (e.g. Eagles Nest Road on Arthurs Creek). They often contain public land from
which the works can radiate out. More streamway reserves managed for conservation are required and
ideally a parcel of public land should be acquired at each habitat node. Conservation works should
be conducted on all existing public land habitat a ong streamways. Works should be mandatory for
those contained in sites of state or higher faunal significance.

A4.3 Revegetation of missing streamway links. Sections lacking in native riparian and
offstream tree and shrub cover (e.g. the section of Arthurs Creek between Nutfield and Arthurs
Creek township and much of Merri Creek) should be targeted for replanting works. The riparian and
offstream strips along most sections of streams are insufficiently wide to provide adequate food and
cover for the instream fauna or function as effective terrestrial fauna corridors. Movement and long-
term survival of many important species of grassy woodland foliage insectivores such as the
migratory Rufous Whistler and nomadic Spotted Pardalote, will require an unbroken revegetated
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buffer over the full width of streamways. Gaps along sections of streams prevent these species
dispersing to downstream sections. The floodplain grassy woodlands are critica for winter
movements into the lowlands of several upland species (e.g. Gang-gang Cockatoo, Olive Whistler,
White-eared Honeyeater and Pied Currawong). These species only enter urban sections of lowland
streams such as the Plenty River/Y arra River confluence where effective links to the ranges remain.
They formerly extended to the mouth of the Yarra.

A4.4 Refusetips and stream contamination. Quarry tips on the volcanic plains should be no
closer than 1 km to major streams to prevent likely groundwater exchange (such as the Cooper
Street tips with Merri Creek and the Gordons Lane tip with the Plenty River). Valley land-fill tips
are very damaging to instream ecology as creeklines form sumps for highly polluted tip leachate. In
summer this forms the major flow, which finds it way into the Y arra River basin through feeder
creeks (e.g. Kangaroo Ground tip to Pretty Hill Creek, to Dry Creek to Diamond Creek to Yarra
River).

ISSUE 5: Instream habitat destruction

Stream flow regulation works have been conducted on the lower and middle reaches of most 2nd order
streams. These works include the de-snagging and clearance of riparian vegetation (including alien species
such as willows), stream channelling and alignment and reclamation, or draining of floodplain swamps and
lagoons to facilitate more rapid removal of floodwater. The impact of stream flow regulation has been a
major cause (along with poor water quality) of the serious decline or elimination of Platypus and Freshwater
Blackfish from the 2nd order streams.

Actions:

A5.1 Deleterious effect on habitat quality by stream flow regulation. Avoid instream
earthworks. Offstream works should aways consider aspects of instream conservation and
environmental effects asahigh priority.

A5.2 Reduce alien fish advance. Conduct survey and research on the ecology (including
competition and predation effects) and spread of alien fish. Research should determine suitable
methods of reducing these species. With the presence of seemingly non-eradicable populations of
alien fish in the streams, breeding populations of some threatened species such as the Australian
Grayling and Spotted Galaxias may never re-establish. Alien species presenting the greatest threat
are the Roach, Redfin, Mosquito Fish and Brown Trout. Loach are spreading in the lower reaches of
streams in the Y arra catchment. European Carp constitute a substantial threat to instream herbfields
of the Yarra. No alien fish including Brown Trout should be permitted to be introduced or relocated
into non-captive waters of the Yarra River basin.

ISSUE 6: Rare or threatened fauna species of streams

There are numerous rare or threatened species and regionally significant species wholly dependent on
streamways or for which 50% or more observationsin NEM were made along streamways. Instream species
such as the Platypus and a majority of the native fish, which may survive in healthy sections, undertake
seasonal movements which necessitate the negotiation of polluted and degraded sections or instream barriers
such as weirs and dam walls. Their numbers have dwindled throughout (e.g. Common Galaxias) and some
have been eliminated (e.g. Spotted Galaxias) or are far along the process of elimination (e.g. Platypus), from
entire streams. Sedentary species which were formerly widespread have been knocked out from large sections
(e.g. Southern Pigmy Perch from the lower Diamond Creek).

Studies:

S6.1 Rareor threatened flora and fauna species. Assess the threatening processes that are
restricting the long term viability of rare species with declining populations such as the Platypus,
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S6.2

Actions:

A6.1

A6.2

A6.3

A6.4

Rainbow Bee-eater and Freshwater Blackfish and their habitats and prey. Detailed ecological studies
should be undertaken on these species.

Fish survey scientific reference points. The 52 electrofishing sites of NEM have been
established as scientific reference points. With the establishment of an effective fish-way at Dights
Falls (the version installed in autumn 1993 is apparently ineffective for some species) these sites
should be resurveyed. Thiswill provide for comparisons with the pre-construction data and feedback
on the effectiveness of the construction.

Decline of rare/threatened species and advance of their threatening processes.
Guidelines for the cause and control of these processes and recovery plans should be prepared for
declining fauna species. This would enhance the conservation values of all native instream and
riparian fauna.

Restrictions on the fishing of Freshwater Blackfish. The fishing of Blackfish in
designated sections of second and third order streams (e.g. Watsons Creek) should be prohibited as
these form some of only afew populations considered securein NEM (see later section).
Fish-way at Dights Falls. Thirteen visits were made to the Yarra River below Dights Falls
during an electrofishing study conducted in 1991 and early 1992 (Tarmo Raadik pers. comm.). The
study revealed that three threatened migratory fish species (Australian Grayling, Tasmanian Mudfish
and Spotted Galaxias) cannot negotiate the weir. Several common species can only negotiate the
weir in low numbers (Common Galaxias), or hot at al (Tupong). The design of the 1993 fish-way
needs modification to be effective for the passage of all these migratory fish.

Unimpeded passages to migratory fish in all streams. All streamsin NEM have at
least partial barriers to migratory fish. The streams must be made free of impassable barriers (e.g.
removal of weir in the Plenty River at Maroondah pipeline, Janefield). The unimpeded passage of
fish throughout streamsiis crucial for spawning migration, recolonisation and habitat selection for
70% of all species of native fish in coastal drainages (Koehn & O’ Connor 1990). Fish-ways will
need to be designed and constructed for all barriers. The future construction of dams across major
waterways should not be approved unless they are provided with satisfactory hydrological and
environmental effects statements and incorporate an effective fish-way in the design.

ISSUE 7: Poor public awareness and attitudes to streams
Streams are the end-point and accretion area for many threatening processes. The level of degradation in urban
areas attracts further abuse.

Actions:

A7.1

AT7.2

Community streamway awar eness and protection. The apparent and widespread negative
public image of streams needs be raised if the necessary community involvement required for ‘ clean-
ups’ isto be recruited. An education and public awareness program should be conducted which
profiles the plight and importance of streams, both as viable ecosystems and as aesthetically
attractive public utilities. Future water quality improvement in critical mid-reach sections of
streams (which are the most significant waters for native fish) is dependent on conservation
management of streams in catchment farmland and cleaner wastewater runoff (including sewage
treatment plant effluent) from outlying urban and industrial areas (e.g. Craigieburn) and rural
townships (e.g. Wallan).

Whole catchment conservation controls and management by government
authorities. Most of the urban and farmland sections of streamsin NEM are viewed functionally
as drains by most public planning authorities. They are viewed by ecologists as critically important
but dying ecosystems, raising a huge question about the health and viability of the ecosystems of
Port Phillip Bay. This latter view must be imparted to planners and the community at large. The
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level of degradation practices of streams will need to be rectified. Some examples are streamway
reserves used as storage areas for road-making materials by Vic Roads, for telegraph poles by the
SEC and as rail management access and storage areas by V Line; and the current lack of
conservation activities for sections of streams managed by local and state government authorities
De-snagging projects should cease on the grounds that they remove fish habitat. De-snagged areas
may need replacements (e.g. clay pipe for breeding blackfish). So often in our streams, sections
receiving management in parks (e.g. Plenty Gorge Park), lie downstream of grossly degraded and
totally unmanaged sections (e.g. Plenty River at Yan Yean). A whole catchment approach is
essential if managing authorities are to make headway into serious urban conservation issues such
asimproving the water quality of streams and community attitudes to them.

PLANNING RECOMMENDATIONS

Streamway Conservation

The fish and streamway fauna are under threat throughout NEM. The key recommendation of the Regional
Hydrological Strategy is the protection and revegetation of all land occurring within 100 m of the break of
slope of escarpments of all streams (see definitions) in NEM. To achieve this objective councils will need to
consider implementing a planning overlay that protects all streamway land, including farmland, open space,
and industrial, commercial and residential land in urban areas. Local and state government authorities should
develop an education program that nurtures landowner awareness of the value of buffering habitat on private
land in restoring streamway habitat links.

Purpose

Rezoning the floodplain area. Theentireriparian strip and adjacent areas of natural bushland on private
land (e.g. Y ellow Box—Candlebark grassy woodland on the upper floodplain of Arthurs and Deep creeks)
should be rezoned to maximise habitat protection, which the current zoning does not provide. This should be
accompanied by the development of a habitat protection incentive scheme.

Strips on farmland with a native-dominated field layer should be fenced and grazing impact on them from
livestock should be reduced. A similar plan should be devised for re-establishing a viable habitat link
encompassing the escarpments along the river. This would require revegetating or replanting the streamway—
astrip at least 100 m wide to each side of the break of slope. Funding assistance should be gained for fencing
and follow-up weed control and replanting. This should aim to raise the rate of faunal population exchanges
within the site and to upstream and downstream along the riparian corridor. Re-establishment of habitat links
along the streams would increase faunal values (e.g. habitat for Common Wombats).
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REGIONAL HABITAT LINK STRATEGY

BACKGROUND TO HABITAT LINK STRATEGY

[Note: The strategy has been written using examples from grasslands and grassy woodlands. The strategy
applies equally to forests, although specific examples have not been cited.]

The open grassy terrain and well-watered, fertile soils of lowland grassy woodlands were sdected by
pastoralists and came under heavy clearing, grazing and cropping pressure. suited relatively dense rural
settlement. Subsequent deforestation and habitat degradation led to severe environmenta deterioration such as
soil erosion and salination. These threatening processes continue to operate throughout Victoria (Woodgate &
Black 1988). Ungrazed and uncultivated areas containing the major components of the original native
grassland understorey now only occur in some cemetery, railway and roadside reserves. Few stands of native
shrubs and only isolated trees remain in most intensively farmed areas that once supported grassy woodland.

Three of the seven most threatened plant communities in urgent need of conservation in Victoria comprise

lowland grassland and grassy woodland dominance associations (Frood & Calder 1987). Large tracts of
grassland on the Western Vol canic Plains (and el sewhere) are now extremely rare (Stuwe 1986). Components
of their fauna are threatened and are in urgent need of preservation. Their resident invertebrate fauna has been
little studied and is poorly known but is likely to contain species in need of urgent conservation measures
(Vaughan 1988). Remnant grassy woodlands and grasslands are a significant resource in terms of their
contribution to:

1 environmental protection (e.g. salinity and erosion control, native habitat refugia of increasing
importance under ‘ greenhouse’, propagul e sources for revegetation and regeneration programs);

2 ecosystem function (e.g. recycling of essential elements, maintenance of hydrological cycle);

3 conservation of rare or threatened flora and fauna and habitats (e.g. habitat for 9 of the 25 most
threatened terrestrial vertebrate faunal species of Victoria, DCE 1991);

4 economy (e.g. habitat for native species essential for medicine and food or which act as biological
control agents necessary for sustainable agriculture and forestry practices, provision of stock shelter
and firewood, benefit to apiculture and land values);

5 scientific research (e.g. animal and plant ecology, reference areas for improving our understanding of
ecosystems and interspecific and intraspecific interactions, Aboriginal archaeol ogy/ecology);

6 recreation, landscape and artistic amenity.

STRATEGY OBJECTIVES

» Tore-establish functional habitat links, both internal and external to sites of significance, for the long-
term viability of faunal populations.

e To break down the degree of isolation of faunal populations and conserve rare or threatened fauna species.

» To assess the threatening processes on these species and their habitats and prepare guidelines on the cause
and control of these processes.

» Toraisethe viability of habitat patches for breeding populations of beneficial birds and improve them as
habitat links for bird dispersal.

» To determine the habitat requirements and relationship between the winter flowering Red Ironbarks and
Y ellow Gums and nectar feeding birds.

* To improve the viability of stands of Red Ironbark and Yellow Gum for the endangered Regent
Honeyester.
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¢ To establish more effective grassy woodland corridors to maintain and enhance faunal population exchange
within and to biological reservesin NEM

« To ascertain the stand size and degree of connectivity required of grassy woodlands to support viable
populations of beneficial foliage birds.

* To control River Red Gum and Swamp Gum dieback, the rate of which is directly related to the degree of
habitat fragmentation and modification.

e Toidentify the decline and promote the recovery of rare mammal species including the Common Long-
nosed Bandicoot, Brush-tailed Phascogal e, Eastern Broad-nosed Bat and Large-footed Myaotis.

» To establish amore effective riparian corridor to maintain and enhance faunal population exchanges within
strategic habitat sites along streams and to upstream and downstream sites of significance.

e To protect identified sites of faunal and habitat significance, their resident plant and animal communities
and most particularly, their threatened flora and fauna.

* To maintain the viability of populationsin small remnants. |solated populations of certain species run the
risk of inbreeding. This can lead to poor reproductive success or to individuals with less ability to survive
changing environmental conditions. The longer such an isolated situation continues the more likely it is
that a species will become locally extinct.

« Toincrease the diversity of speciesin remnants. With the establishment of adequate habitat links, more
species will have the opportunity to access previously isolated remnants and the overall diversity will
increase. This generally results in a more balanced ecosystem with greater long-term viability.

« To ensure the movement of migratory species that require intact vegetation or waterways for dispersal.

« To reduce the susceptibility of plant species to disease. An example of thisis eucalypt dieback, where a
combination of factors result in the death of trees. The contributing factors include changes to drainage
patterns and nutrient enrichment, the loss of understorey shrubs and the insectivorous birds requiring such
cover, and a consequent increase in insect attack on the trees. By increasing the understorey cover and
establishing vegetated links to more substantial habitat areas, insectivorous birds will be encouraged and
the level of dieback reduced.

Most of the land providing habitat links for fauna or connectivity for vegetation in the lowlands and
foothills of NEM is under private ownership. The habitat types most often represented on this land are
threatened and poorly represented in the biological reserve system. It is recommended the Regional Habitat
Link Strategy should be the basis for statutory controls in the form of planning zones or overlays to protect
the habitat links and nodes occurring on private land. The strategy is based on intensive biological surveys;
the planning zones would serve as a model for land planners and managers to provide the best possible
outcome for flora and fauna conservation.

Aspreviously explained, alarge proportion of the study area has lost its native vegetation cover dueto
urbanisation, timber extraction, rural industry, bush block development, inadequate land management
especially in terms of controlling weed and pest animals, and the incursions of grazing stock into intact
bushland and grassland. This has led to the increasing isolation and decreasing viability of the remaining
habitat remnants Many of the existing habitat links are subject to degradation or threatened by future
development. The combined effect for grasslands and grassy woodlands has been the local extinction of over
20 species and a steady decline in population levels of the majority of native species.

MANAGEMENT ISSUES AND RECOMMENDATIONS

Recommendations on protecting habitats and species and on strengthening habitat links are provided in each
site treatment where relevant. The regional strategy provides an overview to address widespread issues
efficiently and effectively.

The major habitat links are indicated on Map 3 with arrows indicating the best opportunity for effective
links between sites. All habitat links should be protected , but priority should be given to strategic habitat
links (double arrow).
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It is apparent from Map 3 that the waterways and their bordering vegetation are particularly important as
habitat links. The fragmentation of these links and desirable actions and research are discussed in the Regional
Hydrological Strategy in Chapter 10.

The establishment of overland habitat links is complicated by the fact that most of the land is privately
owned and will therefore require the involvement of landowners. This has already been achieved in certain
parts of the region through the activities of LandCare groups and the support of such groups and of individual
responsive landowners must be sought.

It is also essential that, in establishing habitat links, strong consideration be given to maintaining
adequate strategic fire breaks that provide protection to habitat as well asto human life and property. This can
be done to a reasonable degree by avoiding a north—south orientation of the link in particular, meandering the
link or planting in discrete clumps of vegetation which are reasonably close to each other but not continuous.

Strategic habitat links are those that connect the most significant and extensive areas where the mutual
benefit of the link will achieve the greatest enhancement of fauna, and improve the viability of threatened
species. Thirty-seven such links have been identified in NEM and are discussed at the end of chapter 9

Existing habitat links should be protected and maintained. This can be achieved through planning zone or
overlay changes, or through greater consideration of environmental values including habitat link values when
assessing applications in these areas. This, together with the coordinated management of weeds and vermin
and other threatening processes, education of the community and a necessary level of regulation of habitat
degrading human activities, will achieve the desired outcome.

Effective coordinated management will require:

« the establishment of regional bodies with representatives from government agencies, municipalities

and the community to address widespread threatening processes,

« increased human and financial resource alocation by all the authorities concerned;

« the formation and informed involvement of LandCare, Friends groups and other community based
groups;

e strong encouragement and incentives to private landholders to improve their knowledge and
understanding of natural habitat on their land and to allocate time to dealing with threats to the long-
term viability of resident flora and fauna populations.

This Habitat Link Strategy is provided on the understanding that appropriate steps are taken to protect and
enhance existing habitats or sitesidentified in this report. This can be achieved to a considerable degree by
pursuing the conservation measures provided for each of the sites. However, many of the widespread
threatening processes identified require a broad scale approach and the coordination of activities of all land
managers whether private land holders, government agencies or municipalities. The control of weeds and pest
animalsin particular will not be achieved unless such an approach is used. The efficient use of human and
financial resources also demands this approach.

It is therefore recommended that a comprehensive Regional Conservation Strategy be developed that
incorporates the information provided here, but which is further informed by an intensive study of the flora of
the region, and which coordinates action at the regional level.

The five major issues identified for the management of indigenous species or stands of indigenous habitat
in the study area are:

1 habitat destruction, modification or fragmentation;

2 population/range declines of rare or threatened species;

3 predation by introduced animals and competition or disturbance from introduced and native species,

4 Pollution or chemical contamination; and

5 human interference and disturbance.

ISSUE 1: Habitat destruction, modification or fragmentation
Habitat valuesin rural, bushland and urban areas have each been greatly affected by land settlement.
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e rural issues: farm subdivision and land-use intensification (this includes issues of rock removal,
grassland cultivation and land salination on the volcanic plains and tree removal and soil erosionin
the foothills);

* bushland issues: bushblock subdivision and land-use intensification (this includes issues of
wastewater contamination of creeks, earthwork disturbance from dam building, roading, mining and
logging, tree removal, companion animal incursions, hobby farm or recreational livestock grazing of
significant ground flora areas, weed invasion, bushfires and vehicle and horse rider incursions,
firewood collection, shooting and rubbish dumping in public land reserves);

* urban issues: residential advance into bushland (this includes issues of weed and vermin invasions,
habitat fragmentation, water pollution and disturbance);

Widespread issues across the study area include land clearing/habitat fragmentation and creation of
imbalances in natural ecosystems (e.g. elimination of insectivorous birds contributing to leaf defoliation and
tree dieback caused by insects), atered fire and hydrological regimes, selective elimination of ground flora
species and streamway and wetland degradation by livestock grazing (see Chapter 8).

Studies:

S1.1 River Red Gum insectivorous bird studies. The census plots should be set up as scientific
reference points. See chapter 5.

S1.2 Yellow Box insectivorous and migratory bird studies. The census plots should be set up
as scientific reference points. See chapter 5.

S1.3 Red Ironbark nectivorous bird studies. The census plots should be set up as scientific
reference points. See chapter 5.

S1.4 Instream and wetland biological and water quality studies. See Regional Hydrological
Strategy.

Actions

Al.1Protect existing habitat and habitat links, particularly all stands of threatened
habitats, private land stream frontages and public land reserves. This involves
implementing native vegetation clearance controls over stands of significant habitat on private land.
A set of regional guidelines and controls should be devised to assist plannersin considerations of any
broad-acre subdivisions. The rock stripping growth industry in grassland on the volcanic plains
requires urgent regulation.

Al1l.2 Implement new planning zones or overlay controls for the protection of
indigenous vegetation and substrates in sites of significance. Thisholds particularly
for areas of proposed population or land-use intensification. All areas containing significant stands of
River Red Gumsin the rural sections of the Merri and Plenty Volcanic Plains should be considered
for listing in the proposed River Red Gum Protection Zone. Specific management afforded by the
protection controls will be required to maintain long-term vigour and viability of stands of River
Red Gums. The most significant of these stands should be considered for nomination as Natural
Heritage Areas, with the purpose of attracting external funding to undertake conservation and land
protection works. All significant stands of Red Ironbark in the study area should similarly be
proposed for listing as Red Ironbark Conservation Areas.

A1l.3Devote increased resources to conservation management. The Department of Natural
Resources and Environment, Parks Victoria, and the constituent Councils of NEROC should devote
increased financial and human resources to maintaining existing sites of significance and the priority
habitat links between these sites.

A1l.4Inform community. Thisreport should be distributed to schools and libraries in the region and
promoted throughout the community, to ensure that the community is aware of the information
available and how this can be used to the benefit of conservation in the region. Brochures should be
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produced summarising the sites of significance, significant species, major threatening processes and
conservation measures, and these should be broadly disseminated.

A1.5Inform landowner s. Landowners with significant habitat on their land should be advised of this

fact, provided with a copy of the relevant section of the report and requested to consider thisin the
management of their land.

A1l.6Provide incentives. Councils should provide incentives such as rate rebates for landowners who

appropriately manage natural habitat.

Al.7Develop Regional Conservation Strategy. A coordinated Regional Conservation Strategy

Al.

8

should be developed that deals with the protection and enhancement of the natural habitats and flora
and fauna of North East Melbourne. This strategy should coordinate the activities of al land
managers in addressing major widespread threatening processes and most particularly the control of
weeds and vermin. The strategy should incorporate the recommendations made in the Regiona
Hydrological and Habitat Link Strategies provided in this report. An intensive study of the flora
comparable to the level of assessment of the faunain this report needs to be conducted.

Strengthen habitat links. Sites of significance proposed as strategic habitat links should
receive priority revegetation and land protection works.

Al1l.9Acquire private land and reappraise public land. Endorse continued non-compulsory

Al.

Al.

Al.

Al.

Al.

Al.

Al.

Al.

Al.

10

11

12

13

14

15

16

17

18

acquisition of land for the * green web parks' including Yarra VValley and Plenty Gorge Parks and re-
appraise public land for the proposed Watsons Creek Conservation Link. Recommend the acquisition
of the Craigieburn Grassland and O’ Herns Road Wetlands sites for incorporation as biological
reserves (see Summary).

Prepare land-use and conservation plans for areas of private land of critical
biological significance (i.e. sites of national or very high significance or critical conservation
aress).

Prepare land-use and conservation plans for areas of public land of critical
biological significance (i.e. sites of national or very high significance, ecological reference
areas or critical conservation areas).

Implement existing L ocal Conservation Strategies. Such strategies were developed by
the City of Whittlesea, former City of Heidelberg and Shire of Eltham and their implementation
should be fully supported by NEROC in its new form. Where appropriate, these strategies should be
modified or supplemented with the information provided in this report.

Develop additional Local Conservation Strategies where required. Adjoining
municipalities should also devel op such strategies.

Monitor changes in the status of species and habitats. It is essential to undertake
monitoring to determine the effectiveness of management and planning controls. Such monitoring
should be undertaken by a variety of groups including NRE, Parks Victoria, municipalities,
landowners, and students.

Incorporate fauna and flora field data onto a GIS.

Establish community conservation and land protection groups. A network of groups
such as those under the NRE LandCare program need to be established to realise the regiona
conservation strategy objective of long-term enhancement of biological values on private land.
Establish Friends support groups. Conservation management activities of the smaller public
land reserves require urgent upgrading. Groups such as those under the NRE ParkCare program need
to be established for all reserves containing regional and higher biological significance to realise the
regional conservation strategy objective of long-term enhancement of biological values on public
land.

Enlist other organisations, initiatives and programs. Active groups and programs
involved with conservation and land protection works in Greater Melbourne include Greening
Australia, Land for Wildlife, Trust for Nature (Victoria) and Australian Trust for Conservation
Volunteers.
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A1.19 Environmental impact assessments. Proposals for development or large-scal e earth-works
(e.g. quarries) with the potential to eliminate or affect indigenous vegetation or wildlife in sites of
state or higher biological significance must be accompanied by afull EIA. These must also address
the effects on adjoining land, habitat links and the catchment hydrological cycle.

A1.20 Exclude livestock grazing from highly significant or sensitive areas (e.g. stands of
River Red Gum, streamways and erosion-prone gullies) to facilitate natural regeneration and land
protection.

A1.21 Restore natural hydrological cyclesto streams and wetlands. In accordance with the
Regional Hydrological Strategy.

A1.22 Linear reserve management. Replace antagonistic management (e.g. weedicide spraying and
grading of railway reserve grasslands or mowing of agueduct reserves) with practices favourable for
maintaining conservation values. ldentify and protect indigenous roadsde vegetation aress,
particularly those on closed roads.

ISSUE 2: Population/range declines of rare or threatened species

Studies

S2.1 Specific surveys and population recovery plans for the most threatened species (e.g.
Southern Lined Earless Dragon, Small Ant-blue butterfly and Charming Spider-orchid). Studies on
orchid speciesin the study area have included: fire ecology and ecological burning trials; natural
pollination and hand pollination trials, annual counts and direct measures of mortality factors and
reproductive success; seed collection and germination trials; construction of fenced enclosures for
protection from herbivores; and weed and vermin control. Several butterfly species are in need of
similar intensive research.

S2.2 Preparation of conservation management plans and, where applicable, critical
habitat determinations for threatened species, or environmental impact statements
in areas where development proposals (e.g. housing, mining, etc.) are likely to
be detrimental.

S2.3 Surveys for biotic groups on which thereisincomplete distributional/ecological
knowledge (e.g. plants, fish and invertebrates).

Actions

A2.1Restoration of habitat links. Commence land management practices favourable for maintaining
conservation values.

A2.2Threatened species management on public lands. Upgrade levels of conservation
management on al public lands. Implement management practices favourable for maintaining
conservation values. The road frontages of most reserves in the study area form the principal areas for
weed invasion (eg. Large Quaking-grass and Montpellier Broom). Roadside conservation
management requires substantial upgrading. (See Roadside conservation strategy in site 15). Review
public land disposal programs and retain areas containing significant or threatened biological values.

A2.3Establishment of community conservation and land protection groups.

A2.4Establishment of friends support groups.

ISSUE 3: Predation by introduced animals and competition or
disturbance from introduced and native species

Studies
S3.1 Surveys and monitoring of vermin and environmental weed populations.

Actions
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A3.1Companion animal restraints within and near sites of high biological significance

(particularly in developing urban areas). The issue of wandering cats and dogs needs to be
uniformly addressed throughout the study area.

A3.2Develop Regional Pest Animal Control Program. The control of pest animals requires a

catchment or regional approach. Efforts at control of rabbits, foxes, feral cats and dogs, and other
introduced animals are spasmodic and uncoordinated. Extensive effort by particular land managersis
countered by the reinvasion of animals from surrounding untreated areas. Only short-term gains are
being achieved. It is essentia that land managers coordinate their efforts. Target introduced predators
include the fox, feral cat, feral dog, Brown Trout, Roach and Mosquito Fish. Target introduced
competitors include the rabbit, feral goat, Black Rat, Common Myna, Blackbird, Common Starling,
Brown Trout, Roach, European Carp, Goldfish, Mosquito Fish, Honey-bee and European Wasp.

A3.3Monitoring and, if necessary, culling programs of problem native species across

the study area. Ecological imbalances due to settlement and habitat fragmentation can cause
population increases of native fauna. Problem species in the study area include the Bell Miner, Noisy
Miner, Common Brushtail Possum, Eastern Grey Kangaroo and White-winged Chough. Native
vegetation or populations of other fauna species, particular when in refugias, can be detrimentally
affected by large concentrations of these species. The causes and effects need full assessment.

A3.4Develop Regional Pest Plant Control Program. Aswith pest animals, control of pest

A3.5

plants requires a coordinated effort if effective, cost efficient control is to be achieved. The
development of local laws controlling the sale and propagation of serious environmental weeds (as
was initiated by the former Shire of Eltham) should be pursued across all municipalities. Species that
authorities and land owners are expending time, money and effort to remove are being planted by
others unaware of (or unconcerned about) their invasive properties.

Public education and interpretation of conservation values. Thereisa particular need to
target high density living areas where there are untapped labour forces and potential for exposure to
conservation issues and areas of bushland and farmland in sparsely settled areas where relatively intact
biological values persist. The issues of unauthorised horse and trail-bike riding and off-road vehicles
in public land areas of significant bushland need to be addressed. The impact of active or intensive
recreational activities on biologically significant areas (particularly streamways) needs to be regulated.

ISSUE 4: Pollution or chemical contamination
Studies

S4.1

See Regional Hydrological Strategy.

Actions

A4d.1

Identification and control of pollution point sources. In accordance with the Regional
Hydrologica Strategy.

A4.2Wastes strategy. A comprehensive review isrecommended on waste generation and disposal and the

type and location of tip-sites in the study area. Historically, valley land-fill sitesin the hills have
been sociologically controversial and have received strong local community opposition. They are also
ecologically unsound due to leachate entry into local drainage systems. Quarry sites on the plains are
equally contentious in that most, and particularly those containing water, are biologically significant.
Most are located within afew hundred metres of streams. The nature of sub-surface water movement
on the plains enables the direct entry of leachate into streams. Primary sewage treatment plants such
as those operating along sections of the Plenty River and Merri Creek are ecologically unsound (see
Regional Hydrological Strategy).

ISSUE 5: Human interference and disturbance

Actions
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A5.1Confidentiality and protection of locations of threatened species. This particularly
relates to orchids, butterflies, cave-bats, reptiles and the Freshwater Blackfish. The security gating of
all mines in the study area known to support (or potentially supporting) cave-bats is an urgent
priority. Unauthorised collection of orchids and butterflies must be controlled. Waters in streams
known to support significant populations of blackfish should be considered for closure to angling.

A5.2Service infrastructures. Disturbance and habitat loss from these is substantial and increasing
across the study area. A rationalisation of future installations is required. Where conflicts with
conservation values arise, measures to reduce the levels of impact, particularly with follow-up
management, are essential. Areas include Gas and Fuel pipeline and SEC transmission line easements,
roadside phone, power and cable TV lines and water mains and pipelines.

A5.3Implementation of traffic speed restrictionsin strategic faunal crossing points or
corridorsin rural and bushland areas to curb the rate of road-killed wildlife. The
provision of safe passage such as under-road tunnels is conddered necessary in several aress
(particularly inthe YarraValley).
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STRATEGIC HABITAT LINKS

There are four types of habitat linksin NEM (Map 3). Two shown as arrows are based on existing links.

These include fully functional strategic habitat links (double arrow) and partially functional habitat links

(single arrow). The other two types shown as unbroken lines are the network of links required under

implementation of the Regional Habitat Link Strategy. These include a higher priority regional link network

and lower priority district link network.

There are two types of habitat links—actual and potential. The first is for areas of existing contiguous
habitat connecting sites of significance which are known or likely to perform as faunal corridors. These
include overland links, creeks and roadsides. The second is areas with potential as habitat links through
indigenous revegetation. These include transmission line, rail and agueduct reserves and other linear open
space utilities.

Strategic habitat links (SHLs) form a functional system of interconnecting wildlife corridors. These
include sections of the Yarra River and its mgjor tributaries (Plenty River, Merri Creek, Diamond Creek and
Watsons Creek) and cross catchment links including Long Gully Creek and the mountains of the Great
Dividing Range. These are critical to the maintenance of faunal/habitat significance at the regional level.

There are thirty-seven sites of significancein NEM proposed as SHLs. for NEM (Map 3).

The development of systematic and integrated programs to protect, manage and enhance these links (which
have been fragmented by land settlement) may be essential to reduce the risk of sites of significance
becoming ‘wildlifeisolates' . The continued viahility of fauna and biological significance of sitesis dependent
on faunal movement through connecting SHLs. Revegetation and habitat protection would enhance the
significance of sites within the link. Preservation and enhancement of SHLsis the key recommendation of
the Regional Habitat Link Strategy.

SHLsare:

» Thekey site/series of sites within a particular biophysical zone or major catchment that are presently or
potentially the most critical or important for fauna movement. The maintenance or establishment of
effective habitat linksis considered essential for continued viability of faunal populations.

* Theonly or most contiguous habitat link between two or more biophysical zones or major catchments.
These links form some of the most important faunal corridorsin NEM and are considered critical in the
regional network of habitat links.

 The most intact and contiguous habitat link (generaly riparian) between geographically separated
biophysical types (e.g. ranges and lowland hills).

» Critical to population viability within threatened habitat typesin NEM.

» The key habitat link in need of restoration and protection between the most significant sites within a
biophysical region. These are conddered critica for the connectivity of highly significant faunal
populations and the viahility of these in the long-term.

The latter category has two purposes. To highlight the importance of the site as alink and to highlight
the need for urgent enhancement of the link. Re-establishment of these links is consdered critical to
maintaining faunal values of the connecting sites.

Habitat links are connecting areas of native vegetation critical for movements and continued viability of
faunal populations. They are utilised by a diverse assemblage of faunal species. Habitats throughout the
lowlands of Greater Melbourne have been modified and degraded since European settlement and many have
been reduced to isolated stands. Habitat links in settled areas have been fragmented by clearing for farmland
and housing. This has made management, particularly maintenance of species population viability, difficult
to effect. The effectiveness of habitat links for ground fauna in these areasis low and has led to local
population extinctions. Remaining links are crucial for survival of forest dependent mammals and reptiles,
butterflies and migratory birds. Protection of habitat linksis essential to counter the adverse effects of habitat
fragmentation.

Species populations must be of sufficient size to remain viable in the long term. Habitat links need to be
broad and diverse to achieve this. Areas they connect require adequate size and buffering from externa
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disturbances. Shortfallsin any of these need to be countered by increased conservation management. When
not met, extinctions in the short term are usually of species intolerant to environmental disturbance or those
that have evolved intricate ecological and environmental relationships (e.g. ants with butterflies, pollinating
insects with orchids). In the long term, extinctions may widen to the regional level and, ultimately, to
habitats and faunal assemblages.

Several important biological imbalances affecting the long-term viability of fauna and flora populations
in NEM have arisen from land clearing disturbing or fragmenting habitat and severing habitat links. These
centre around the issue of management of refugial habitats. Reference should be made to detailed discussions
of theissuein sites of the aluvial plains (Volume 3) and lowland hills (Volume 4). Native species that have
benefited include the Bell Miner and Eastern Grey Kangaroo. Under increasing pressure from recreational land-
use and subdivision in surrounding areas, these imbalances will increase unless adequate conservation
measures are undertaken to correct them.

The key requirement within the regional habitat link strategy is to strengthen all habitat links. Thisis
particularly important at bottlenecks (e.g. towns such as Mernda along Plenty River and Eltham along
Diamond Creek) and radial links across catchments. Lowland radial links near developing urban areas are
becoming highly fragmented and require protection and intensive conservation management to continue to
function.

Maintaining biological attributes in sites will require the protection of strategic habitat links and
prevention of further fragmentation of natural habitat. Of equal importance is the enhancement of external
habitat links by revegetation. Conservation programs to provide for replanting and natural regeneration will
need to be implemented to reduce the risk of local populations becoming isolated.

For links to remain effective, they require significant stands of bushland to be protected from livestock
grazing. Weed, erosion and vermin control is also needed. Revegetation of cleared or degraded discontinuities
in links would provide greater connectivity between isolated stands of bushland elsewhere in the district. In
the lowlands these links are mostly contained on private land. Assistance should be provided to property
owners within the links to undertake these activities.

Suggested operative conditions for Strategic Habitat Links include:

» management for enhancement or restoration of connectivity through the implementation of programs
to provide for protection, replanting and natural regeneration (e.g. streamways). The support and
cooperation of government agencies, councils and landowner groups and the development of a private
land habitat protection incentive scheme (e.g. assistance with fencing costs) is essential;

« conservation and planning controls that preserve biological attributes of habitat links and consolidate
existing and potential occurrences of these attributes under prescribed management;

» full address of impact on habitat connectivity during planning considerations for any devel opment
proposal which could compromise habitat or environmental quality.
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Yarra —Kinglake Ranges Nature Conservation Link

Parks Victoria and the Open Space 2000 initiative are devel oping an open space/green web network from the
bay to the ranges. Thisis primarily along Melbourne’s arterial river and radial drainage systems where the
main open space network exists. The Yarra supports the most natural and contiguous areas of native
vegetation and functional faunal corridorsin urban Melbourne. A primary purpose of the initiativeisto link
existing open space in the system to protect and enhance conservation values in areas which are becoming
increasingly fragmented by urban growth and development. This maximises their environmental, recreational
and educational potential. The open space strategy recognises the importance of streamway rehabilitation and
the preservation of natural values of the YarraValley.

The contiguous stand of riparian forest along the Y arra River and Watsons Creek provides the most
effective habitat link between the lowlands and the Great Dividing Range in Greater Melbourne. The faunal
corridor is crucial in the movements of forest species from the Kinglake Ranges to the Yarra. All other
tributary links in the Lower and Middle Y arra have been severed by past land clearing or are becoming
fragmented by urban development. The long-term viability of populations of animalsin inner sections of the
link is dependent on protecting outer sections.

The Watsons Creek section of the nature conservation link needs to be sufficiently wide to support
resident populations of animals as well as facilitate the movement of animals between more substantial areas
of habitat along the Yarraand in Kinglake NP. The primary objective of management should be to enhance
the habitat link for the movement of wildlife and improve the quality of habitat for its resident species. This
would be best achieved through protection of significant stands of habitat and restoration of degraded habitat
along the streamway.

Species which are most dependent on the nature conservation link include birds requiring large trees or tree
hollows for nesting, including parrots and birds of prey; small forest birds, particularly honeyesters;
migratory songbirds (insectivores); shrub layer species such as fantails and whistlers; arboreal mammals
including bats; and most particularly, mobile species such as Koalas. Other dependent species include ground
fauna, most particularly reptiles and small to medium size mammals (Platypus and Long-nosed Bandicoot)
and freshwater fish. Improved protection of streamway vegetation would greatly assist the conservation of
these species.

The Y arra—Kinglake nature conservation link has been recognised by the Land Conservation Council of
Victoria. This body formulates the establishment and mode of conservation management for parks and public
land areas. Guidelines for management of the conservation link include the conservation and protection of
species or communities of indigenous animals and plants and provision for educational and scientific study
and management practices which enhance the link.

The Y arra—Kinglake Ranges biological reserve system is one of few in Victoriathat link wet mountain
forests through herb-rich foothill forest and box—stringybark woodland to lowland grassy and floodplain
riparian woodlands. A biological reserve system containing this diversity and rarity of habitat types and range
in floraand faunais unique in Victoria. The proximity and utility of this park to a metropolis adds to its
significance as a Natural Heritage Area.
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VOLUME 2
V OLCANIC PLAINS

Merri Upland Volcanic Plains (MUVP)

MUVPA.

MUVPB.

Merri Creek Beveridge to Wallan

Sitel. Beveridge Rail Reserve-Camoola Swamp
Site2. Hernes Swamp

Site 3.  Spring Street Swamp Beveridge

Merri Creek Donnybrook to Beveridge

Site4. BadHill

Site5. Kalkallo— Donnybrook North Rail Reserve

Merri Lowland Volcanic Plains (MLVP)

MLVPA.

MLVP B.

MLVPC.

MLVPD.

Merri Creek Clifton Hill to Campbellfield

Site 6. Heidelberg Road to Normanby Avenue
Site 7. McBryde Street—Central Creek—Edwardes Lake Park
Merri Creek Campbellfield

Site 8. Barry Road Gorge

Site 9. Cooper Street

Merri Creek Craigieburn to Donnybrook

Site 10. Craigieburn Grassland

Site11. Craigieburn to Donnybrook

Site 12. O'Herns Road Wetlands
Wollert—Edgars Creek Headweters

Site 13. Edgars Creek Headwaters

Site 14. Summerhill Road

Plenty Lowland Volcanic Plains (PLVP)

PLVPA.

PLVPB.

PLVP C.

Darebin and Barber Creeks

Site 15. Fenwick and Surrounds

Site 16. Plenty River Mernda

Site 17. Silver Gum Park Woodstock
Epping—South Morang

Site 18. Epping to Wollert

Site 19. Mill Park—Blossom Park
Site 20. Quarry Hill

Darebin Creek Darebin to Bundoora
Site 21. BMG Quarry—Howy's

Site 22. Bundoora Perk

Site 23. Dougharty Road to Plenty Road
Site 24. Darebin Parklands
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HABITATS of the Volcanic Plains

5.3. Riparian Forest—creek

Conservation status: regionally depleted

Reference or relatively intact and extensive stands: nil

Partially intact or small stands: 28

Distribution: restricted in MUVP A, where degraded

L andfor ms: foothill—creeks of 6-9 months flow

Canopy: Manna Gum; with Yellow Box; 20-30 m tall and 20—-30% cover

11.2. Box-Stringybark Woodland—hill-crest
Conservation status: regionaly threatened

Reference or relatively intact and extensive stands: nil
Partially intact or small stands: 16& 208D

Distribution: restricted in PLVP (Quarry Hill and head of the Plenty Gorge south of Mernda) and formerly localised
at sandstone outcropsin MUVP and MLVP (e.g. Woody Hill at Donnybrook and Summer Hill at Craigieburn)

L andfor ms: foothill—exposed hill-slopes, hill-crests and river spurs (Silurian sandstone); fragmented and degraded

Canopy: Yellow Box—Red Stringybark; with Long-leaf Box, Grey Box (eliminated), Candlebark and Hill
Manna Gum (dominant at Quarry Hill); 10-15 m tall and 20-30% cover

14.1. Grassy Woodland—volcanic plain

Conservation status: regionaly threatened

Reference stands: 15a

Relatively intact and extensive stands: 130, 142 222

Partially intact or small stands: 4@ 92 112 13@ 15bce 17a 18d 19€ 212

Remnant, degraded or establishing stands: 4P, 5bd ga 10ad 11b 122 1628 1880C 198D 20b 232
248

Distribution: widespread in PLVP and restricted in MUVP and MLVP

L andforms: Quaternary volcanic stony and gilgai plains with a small occurrence on Tertiary volcanic cappings at
RMIT Bundoora

Canopy: River Red Gum; with Yellow Box (rare) and Swamp Gum (uncommon in seasonally waterlogged
situations such as stony knoll swales and at springs); 12—15 m tall and 10-20% cover (often thinned to <10% cover)

14.2. Grassy Woodland—volcanic capping/cone

Conservation status: regionaly threatened

Reference, relatively intact and extensive or partially intact or small stands: nil
Remnant, degraded or establishing stands: 1& 4@

Distribution: restrictedin MUVP A/B where eliminated

L andforms: Quaternary volcanic cone-dlopes

Canopy: Yellow Box—Hill Manna Gum; with Long-leaf Box; 12—15 m tall and 15-25% cover

14.3. Grassy Woodland—alluvial plain

© 1997 Nillumbik Shire Council




Home Screen

Conservation status: regionaly threatened

Reference or relatively intact and extensive stands: nil

Partially intact or small stands: 202

Remnant, degraded or establishing stands: 7B, 162 20b, 212 22a 242

Distribution: restricted in MLVP A/B (Edwardes Lake Park, Coburg, Fawkner and Campbellfield), PLVP (Plenty
River, flanking north-east side of Quarry Hill and Darebin Parklands on Ivanhoe side)

L andfor ms: foothill—plain-slopes (Quarry Hill and Ivanhoe). Coastal plain—Tertiary marine sand-crests (Fawkner
and Coburg). Alluvia plain—Tertiary lake alluvium sand-plain (Fawkner to Campbellfield) and river alluvium sand-
plain (Bundoora Park and RMIT Bundoora)

Canopy: River Red Gum; with Yellow Box; 15-20 m tall and 10-25% cover

14.6. Grassy Woodland—valley

Conservation status: regionaly threatened

Reference, relatively intact and extensive or partially intact or small stands: nil

Remnant, degraded or establishing stands: 20b

Distribution: localised at Quarry Hill (PLVP B) where highly fragmented and degraded

L andfor ms: foothill—broad valleys

Canopy: Yellow Box—Candlebark; with Long-leaf Box and Red Stringybark; 15-20 m tall and 20—30% cover

14.8. Grassy Woodland

Conservation status: regionaly threatened

Reference, relatively intact and extensive or partially intact or small stands: nil
Remnant, degraded or establishing stands: 82

Distribution: eliminated from MLV P apart from aremnant stand at Scots Church Campbellfield
L andfor ms: Quaternary volcanic buckshot crests

Canopy: Grey Box; with Yellow Box; 10-20 m tal and 10-20% cover; joined by Buloke (Allocasuarina
[uehmannii) west of Melbourne

Shrubs: Golden Wattle, Lightwood, Sweet Bursaria, Wedge-leaf Hop-bush, Gold-dust Wattle and Small-leaf Eutaxia
Her bs: wallaby-grasses and spear-grasses

Description: the stand at Scots Church is very significant in the context of NEM as it represents the only
representative containing understorey shrubs of aformerly more widespread habitat; this has been eliminated by urban
and rural land settlement and Grey Box was selectively removed for firewood and posts; the 600-620 mm annual
rainfall isohyet between Craigieburn and Wollert represents the high rainfall eastern limit of this sub-community in
GM

16.3. Floodplain Riparian Woodland—stream terrace
Conservation status: regionaly depleted

Reference or relatively intact and extensive stands: nil
Partially intact or small stands: nil

Remnant, degraded or establishing stands: 24&
Distribution: restricted in PLVP

L andforms: creek terraces (Darebin Creek)

Canopy: River Red Gum; 15-20 m tall and 10—20% cover
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16.4. Floodplain Riparian Woodland—riverbank
Conservation status: regionaly depleted

Reference or relatively intact and extensive stands: nil
Partially intact or small stands: 162

Distribution: restricted in PLVP A

L andfor ms: riverbanks (Plenty River)

Canopy: Manna Gum; 1520 m tall and 10-20% cover

16.5. Floodplain Riparian Woodland—stream terrace

Conservation status: regionaly threatened

Reference, relatively intact and extensive or partially intact or small stands: nil
Remnant, degraded or establishing stands: 162

Distribution: restrictedin PLVP A

L andfor ms: river terraces (Plenty River)

Canopy: Manna Gum; with Long-leaf Box and Y ellow Box; 15 m tall and 15-20% cover

16.6. Floodplain Riparian Woodland—creek

Conservation status: regionaly threatened

Reference or relatively intact and extensive stands: nil

Remnant, degraded or establishing stands: MUVPB 242@

Distribution: restricted in MUVP B (Merri Creek upstream of Merriang Park) and PLVP C (Darebin Parklands)
L andforms: creeks (sedimentary sections of the Merri and Darebin Creek) of 9-12 months flow

Canopy: River Red Gum; with Swamp Gum and Manna Gum; 15 m tall and 10-20% cover (tree/shrub strata
mostly cleared)

18.2. Riparian Scrub—volcanic stream
Conservation status: regionaly threatened

Reference stands: 92 10ed 112

Relatively intact and extensive stands: 48 8&
Partially intact or small stands: 50 680 72C 162
Remnant, degraded or establishing stands: 2328 242

Distribution: restricted in MUVP and MLVP (Merri Creek) and localised in PLVP (Plenty River at Mernda and
remnant along the lower and middle Darebin Creek)

L andforms: Quaternary volcanic streams of 9-12 months flow
Canopy: Woolly Tea-tree; with Large Bindweed, Silver Wattle, Hemp Bush, River Red Gum (emergent) and

Tree Violet with the alien Hawthorn, Gorse, Sweet Briar, Blackberry, White Crack Willow (Plenty/lower Darebin) and
African Box-thorn; 5-8 m tall and 30-50% cover

Instream submer ged/floating her bfield: Water-ribbons, Swamp Club-sedge, Blunt Pondweed and Lake Milfoil

Creekbank/terrace emergent herbfield: Water Plantain, Bare Twig-sedge, Salt Club-sedge, Marsh Club-sedge,
Common Spike-sedge, Knobby Club-sedge, Flat-fruit Club-sedge, River Club-sedge, Hollow Rush, Common
Tussock-grass, Common Reed, Lesser Joyweed, Sea Celery, Australian Lilaeopsis, Shield Pennywort, Creeping
Cotula, Water Buttons, Hastate Orache, Swamp Crassula, Shiny Swamp-mat, River Mint, Slender Knotweed, Mud
Dock and Bidgee-widgee; alien weeds include Jointed Rush, Cocksfoot, Toowoomba Canary-grass, Water Couch and
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Cleavers (Three-cornered Garlic, Wandering Jew, Blue Periwinkle and Creeping Buttercup on the Plenty/lower
Darebin)

20.4. Cliff/Escarpment Shrubland—exposed sedimentary
Conservation status: regionaly disjunct

Reference or relatively intact and extensive stands: nil
Partially intact or small stands: 16& 24a

Remnant, degraded or establishing stands: 82 1128

Distribution: localised in MLVP B (Barry Road gorge of the Merri Creek), PLVP A (Plenty River downstream of
Mernda) and PLVP C (lvanhoe side at Darebin Parklands)

L andforms: exposed sedimentary stream cliffs

Canopy: Golden Wattle; with Lightwood, Black Wattle and Wedge-leaf Hop-bush; scattered emergent Y ellow
Box (Yellow Gum eliminated); 2-5 m tall and 20% cover

20.5. Cliff/Escarpment Shrubland—volcanic

Conservation status: regionaly threatened

Reference stands: nil

Relatively intact and extensive stands: 108D 11@

Partially intact or small stands: 42 6D, 82 9a 10d 168 18C

Remnant, degraded or establishing stands: 5% 6@ 72C 15b 1gbd 10a 212 222 23a 242
Distribution: restricted in MUVP, MLVP and PLV P, fragmented and degraded apart from Craigieburn Grassland
L andfor ms: Quaternary volcanic cliffs and cones

Canopy: Lightwood-Tree Violet; with Drooping Sheoke, Black Wattle, Blackwood, River Red Gum
(emergent), Tree Bursaria, Small-leaved Clematis and Small-leaf Bramble and the alien Fennel, Hawthorn, Gorse,
Sweet Briar and African Box-thorn; 2-8 m tall and 20-30% cover; species including the Tree Banksia have been
eliminated while River Red Gum has been cleared from the cliffs on the Merri Creek

22.1. Stony Knoll Grassland

Conservation status: regionaly threatened

Reference stands: 1080C

Relatively intact and extensive stands: 42 10d 1480 15bd

Partially intact or small stands: 128 2b 4b sb ga ga 112 108 13b 15ace gabad
Remnant, degraded or establishing stands: 3@ 52d 7& 132 1@ 172 190C 212 23a
Distribution: widespread in MUVP and MLVP, restricted in PLVP

L andforms: Quaternary volcanic stony crests and stony rises

Character species: Kangaroo Grass; with Yellow Rush-lily, Weeping Grass, Short Wallaby-grass, Slender
Spear-grass, Wattle Mat-rush, Scaly Buttons, Blushing Bindweed, Australian Stonecrop, Common Woodruff,
Grassland Crane's-bill, Creeping Bossiaea, Small-leaf Bramble and emergent Tree Violet, Lightwood, Blackwood,
Hedge Wattle and Tree Bursaria

Description: 0.5 mtall and 40-60% cover; sub-community complex with native grassland of varying quality,
often with degraded sections dominated by alien herbs and shrubs such as Hawthorn, Gorse or Sweet Briar; at the time
of settlement shrubs in common with 20.5 would have been more prominent and the community would be more
correctly termed stony knoll shrubland

© 1997 Nillumbik Shire Council




Home Screen

23.1. Plains Grassland

Conservation status: regionaly threatened

Reference stands: 1080, 14P

Relatively intact and extensive stands: 48 10 14a

Partially intact or small stands: 12 2b 5&d 7@ ga 1pa 13b 15b 18hc
Remnant, degraded or establishing stands: 3@ 40, 5b 132 15a0d 182
Distribution: restricted in MUV P and the northern section of MLVP; localised in PLVP

L andforms: Quaternary volcanic stony plains (particularly plain-slopes and cone-slopes in drainage line catchment
headwaters), creek and ephemeral drainage line terraces/floodplains and freshwater meadows fringing seasona wetland
in lava blockage swamps and stony knoll apron swales

Character species: Common Tussock-grass; with Common Sedge, Common Bog-sedge, Common Wheat-
grass, Weeping Grass, Brown-back Wallaby-grass, Common Wallaby-grass, Striped Wallaby-grass, Kangaroo Grass,
Grassland Crane's-hill, Grassand Wood-sorrel, Common Woodruff and Slender Speedwel |

Description: 0.5-1 m tall and 40-80% cover; 23.1 is native grassland of varying quality from ungrazed species-
rich remnants to degraded creek terraces and seasonal wetlands invaded by pasture weeds, particularly Y orkshire Fog,
rye-grasses, Toowoomba Canary-grass and Chilean Needle-grass and legumes; often cultivated as surface rock is
generally absent; diverse sub-community complex of seasonally damp areas; shares ecotones with creeks (24.1, 30.1),
swamps (25.2), stony knoll apron swales (25.3) and drier grasslands (22.1 and 23.2); rare grazing sensitive grassland
herbs such as the Tough Scurf-pea and Dusky Scurf-pea grow amongst the poa tussocks

23.2. Plains Grassland

Conservation status: regionaly threatened

Reference stands: 5b, 92

Relatively intact and extensive stands: 4& g& 10@bxd 1580

Partially intact or small stands: 1& 2b 4b sad 178 138D 148D 1508 18C
Remnant, degraded or establishing stands: 128 172 188D

Distribution: widespread in MUVP and MLVP; restricted in PLVP

L andforms: Quaternary volcanic stony plains, gilgai plains and silt plains

Character species: Kangaroo Grass or (wallaby-grasses in grazing land); with Common Bog-sedge,
Y ellow Rush-lily, Blown Grass (Agrostis aemula), Common Blown Grass, Long-hair Plume-grass, Weeping Grass,
Velvet Tussock-grass, Five-awned Spear-grass, Common Wallaby-grass, Short Wallaby-grass, Brown-back Wallaby-
grass, Bristly Wallaby-grass, Wattle Mat-rush, Scaly Buttons, Grassy Bindweed, Grassland Wood-sorrel, Sheep's Burr,
Common Woodruff and Slender Speedwell

Description: 0.5-1 mtall and varying from dense cover (40-80%) of Kangaroo Grass to open cover (10—-20%)
grazing land of wallaby-grasses; 23.2 is native grassland of varying quality with degraded sections invaded by pasture
weeds and sometimes cultivated on the silt plains where surface rock is absent; it is a sub-community complex
reflecting variations in soil and landform types and site wetness, as modified by land-use practices; it occupies drier
situations than 23.1 ranging from treel ess grassland to the understorey of River Red Gum grassy woodland (14.1); and
shares ecotones with 25.3 when adjoining seasonally wet gilgais and damp flats on silt plains

24.1. Drainage Line Herbfield
Conservation status: regionaly threatened
Reference stands: 1080

Relatively intact and extensive stands: 10d 142
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Partially intact or small stands: 13b, 15b
Remnant, degraded or establishing stands: 18€

Distribution: restricted in MLVP C/D (notably Summer Hill Drainage Line at Craigieburn Grassland) and PLVP
A/B; localised in MUVP B

L andforms: Quaternary volcanic drainage lines (3—6 months flow); black clays that are plastic when wet and
cracking when dry

Character species: Common Spike-sedge; with Fine Twig-sedge, Common Sedge, Curly Sedge, Nodding
Club-sedge, Common Bog-sedge, Streaked Arrow-grass, Common Blown Grass, Australian Salt-grass, Common
Tussock-grass (fringing on terraces), Creeping Cotula, Salt Pratia, Strawberry Clover (alien), Shiny Swamp-mat and
Grasdand Wood-sorrel

Description: sub-community complex with brackish flora components; pools containing River Club-sedge, Water-
ribbons and sporadic River Red Gum and Tree Violet provide affinity with 30.1 (tree/shrub strata mostly cleared); 0.2—
1 mtall and 40-60% cover

25.1. Seasonal Wetland—freshwater meadow/alluvial plain

Conservation status: regionaly disunct

Reference, relatively intact and extensive or partially intact or small stands: nil
Remnant, degraded or establishing stands: 208

Distribution: eliminated from PLVP B (Mernda swamp)

L andfor ms: shallow freshwater marsh (now drained and with several dams)

Character species: Rush Sedge—Common Spike-sedge—Austral Rush; with Common Sedge, Slender
Spike-sedge, Veined Swamp Wallaby-grass, Common Tussock-grass, Waterwort, Slender Knotweed, White Purslane
and River Buttercup; 0.5-1 m tall and 40-60%

25.2. Seasonal Wetland—qgrassy/volcanic plain

Conservation status: regionaly threatened

Reference stands: 2P

Relatively intact and extensive stands: 12& 14@

Remnant, degraded or establishing stands: 15bd, 18€

Distribution: localised in MLVP and MUV P; eliminated from PLVP

L andforms: ephemeral swamps (inundated 3-6 months a year) associated with lava blockage depressions

Character species: Common Tussock-grass—Rush Sedge; with Common Sedge, Common Spike-sedge,
Small Spike-sedge, Grassy Club-sedge, Yellow Rush, Common Blown Grass, Veined Swamp Wallaby-grass,
Australian Sweet-grass, Mat Grass, Five-awned Spear-grass, Brown-back Wallaby-grass, L esser Joyweed, Prickfoot,
Milky Beauty-heads, Common Sneezeweed, Swamp Crassula, Waterwort and Varied Raspwort

Description: 0.5-1 m tall and 40-60% cover; low rainfall volcanic variant of 25.1; the combined effects of
draining, livestock grazing and possibly salination has reduced Rush Sedge to minor occurrences

25.3. Seasonal Wetland—gilgai/swale

Conservation status: regionaly threatened

Reference stands: 5b, 1080C

Relatively intact and extensive stands: 42 9@ 10d 148D

Partially intact or small stands: 18 2P, 4b sad ga 17a 13b 1580 18b 222
Remnant, degraded or establishing stands: 128 1500 168 172 1g2d 19b 212
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Distribution: restricted in MUVP and MLVP (eliminated from MLV P A); localised in PLVP

L andforms: stony knoll apron swales, gilgais, damp flats on silt plains, drainage lines and lava blockage swamps
and depressions

Character species: Brown-back Wallaby-grass; with Common Spike-sedge, Small Spike-sedge, Floating
Club-sedge, Grassy Club-sedge, Common Bog-sedge, Toad Rush, Y ellow Rush, Finger Rush, Common Blown
Grass, Blown Grass (Agrostis aemula var. setifolia), Common Love-grass, Common Tussock-grass, Prickfoot, Milky
Beauty-heads, Poison Lobelia, Grassy Bindweed, Small Loosestrife and Woodruff (Asperula aff. wimmerana)

Description: 0.1-0.5 m tall and 40-60% cover; gilgai occurrences are small (few m2) and have a frequent matrix
pattern within Kangaroo Grass plains grassland (23.2; also silt plains); lava blockage swamps also display gilgai
topography (associating with 25.2); stony knoll apron swale occurrences are larger and associate with Common
Tussock-grass plains grassland (23.1); the sub-community has been previously included under plains grassland; the
variant at stony knoll apron swales has been described as Stony Knoll Wetland (Ecology Australia 1996)

25.5. Seasonal Wetland—floodplain herbfield
Conservation status: regionaly depleted

Reference or relatively intact and extensive stands: nil
Partially intact or small stands: 32

Remnant, degraded or establishing stands: 1& 2b
Distribution: localisedin MUVP A

L andfor ms: floodplain swamps

Character species; Common Tussock-grass—Tall Sedge; with Common Sedge, Common Spike-sedge,
Joint-leaf Rush, Stresked Arrow-grass, Veined Swamp Wallaby-grass, Australian Sweet-grass, Common Reed,
Swamp Crassula, Waterwort, Varied Raspwort, Upright Milfoil, Small Loosestrife, Robust Willow-herb, Slender
Knotweed; emergent Woolly Tea-tree at Spring Street Beveridge, 0.2—2 m tall and 60-80% cover
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25.7. Seasonal Wetland—emergent herbfield

Conservation status: regionally secure

Reference or relatively intact and extensive stands: nil

Partialy intact or small stands: 70, 122 15D, 19P, 21 228 232 242
Remnant, degraded or establishing stands: 12 2D, 32 4@ 15€ 17a 18@
Distribution: restricted in MUVP, MLVP and PLVP

Landforms. deep and shallow freshwater marshes at artificial waterbodies (dams, culverts and drainage channels; natural
occurrences drained or deepened)

Character species: Common Reed—Cumbungi—Tall Spike-sedge; with Water Plantain, Common Spike-sedge, River
Club-sedge, Jointed Rush (alien), Joint-leaf Rush, Water Couch (alien), Floating Pondweed, Water-ribbons, L esser
Joyweed, Water Buttons, Water Starwort (alien), Swamp Crassula, Waterwort, Upright Milfoil, Slender Knotweed and
Curled Dock (alien); 0.5-3 m tall and 60-80% cover

25.8. Seasonal Wetland—brackish meadow

Conservation status: regionaly threatened/digunct

Reference or relatively intact and extensive stands: nil
Partially intact or small stands: 102

Distribution: disunctin MLVP C (north-eastern Craigieburn Grassland)

Landforms: dry surface lake land-locked by lava flows; the salinity is likely due to a combination of underground
springs and surface evaporation

Character species: Common Blown Gr ass; with Common Spike-sedge, Small Spike-sedge, Sea Barley-grass
(alien), Brown-back Wallaby-grass, Nodding Club-sedge, Annual Celery, Plains Buttercup, Buck's-horn Plantain
(alien) and Creeping Monkey-flower; 0.1-0.5 m tall and 30-50% cover; only occurrence in NEM; brackish flora
components have affinity with 24.1

26.1. Permanent Wetland—submerged/floating herbfield

Conservation status: regionaly secure

Reference stands: nil

Relatively intact and extensive stands: 128

Partially intact or small stands: 7b 150

Remnant, degraded or establishing stands: 178 19b, 232 24a

Distribution: restricted in MUVP, MLVP and PLVP

L andforms: deep and shallow freshwater marshes at artificial waterbodies (quarries and dams)

Character species: Blunt Pondweed; with Pacific Azolla, Common Duckweed and Fennel Pondweed; 10-50%
cover

27.1. Swampy Woodland—floodplain

Conservation status: regionaly threatened

Reference, relatively intact and extensive or partially intact or small stands: nil
Remnant, degraded or establishing stands: 18 280 32 5a

Distribution: formerly restricted in MUVP A/B

L andforms: seasonally waterlogged stream and swamp deposits on the floodplain of the Merri Creek upstream of
Merriang Park
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Canopy: Swamp Gum; with Blackwood, Y ellow Box, Candlebark and Narrow-leaf Peppermint (tree/shrub strata
eliminated); 10-15 m tall and 10-20% cover

28.1. Swampy Riparian Woodland—creek

Conservation status: regionaly threatened

Reference, relatively intact and extensive or partially intact or small stands: nil
Remnant, degraded or establishing stands: MUVP A/B

Distribution: restrictedin MUV P A/B where reduced to remnant strata

Landforms: creek (Merri Creek upstream of Glenburnie Road)

Canopy: Swamp Gum; with Black Wattle, Blackwood and Woolly Tea-tree (formerly Y arra Gum and possibly
Swamp Paperbark); 12—15 m tall and 10-20% cover.

29.1. Granite Hills Woodland

Conservation status: regionaly threatened/digunct
Reference or relatively intact and extensive stands: nil
Partially intact or small stands: 20b

Distribution: disunctin PLVP B (Quarry Hill)

L andfor ms: Devonian granodiorite tors (Quarry Hill)

Canopy: Drooping Sheoke-Black Wattle; with Black Sheoke, Tree Violet, Gold-dust Wattle, Lightwood,
Blackwood, Hedge Wattle, Golden Wattle, Tree Bursaria, Small-leaf Clematis, Small-leaf Bramble and Cherry Ballart
(formerly Tree Banksia) and emergent Long-leaf Box, Y ellow Box and Hill Manna Gum; 8-15 m tall and 10-30%
cover; remnants are heavily weed invaded (e.g. Hawthorn, Gorse and Montpellier Broom)

Herbs at Quarry Hill: Common Tussock-grass, Weeping Grass and Wattle Mat-rush on sheltered slopes and
Kangaroo Grass, Grey Tussock-grass, wallaby-grasses and Common Love-grass on exposed slopes; dominated by
alien weeds and grasses

Comments: granite hills woodland is restricted to Devonian granodiorite outcrops of the volcanic plains. It is
naturally disunct and has been eliminated by clearing and grazing in NEM apart from small stands at Quarry Hill.

30.1. Drainage Line Woodland—plains

Conservation status: regionaly threatened

Reference or relatively intact and extensive stands: nil

Partially intact or small stands: 48 50bd 11b 13b 15be 18¢ 212

Remnant, degraded or establishing stands: 7P¢, 1628 18bd 192 20b 222 23a 242
Distribution: restricted in MUVP, MLVP and PLVP

L andforms: creeks and drainage lines of 6-9 months flow; degraded and fragmented

Canopy: River Red Gum; with Yellow Box and Swamp Gum; 12-15 m tall and 10-20% cover
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GEOLOGICAL and LANDFORM/SOIL TYPES of the Volcanic Plains

Silurian Sandstone/Shale

Distribution: MUVP B (Epping Road); MLVP A (Merri Creek and east of Edwardes Lake Park); MLVP B (Merri
Creek/Barry Road Gorge); MLVP C (Summer Hill); MLVP D (Woody Hill); PLVP A (Quarry Hill, She Oak Hill
and outcrops east of the Plenty River near Bridge Inn Road); PLVP B (Quarry Hill); PLVP C (east side of the Darebin
Creek downstream of Donaldsons Creek at Darebin Parklands and localised occurrences at Howy's and RMIT at
Bundoora and the south-east section of Bundoora Perk)

Landform/Soil Types: hill-crests and exposed hill-slopes and stream cliffs (Merri Creek)/shallow stony, brown
gradational; sheltered hill-slopes and plain-slopes/yellow duplex with shallow sandy loam topsoil; the ironstone red
shales of Summer Hill (Craigieburn Road East) are quarried by Craigieburn Clay for the manufacture of terracottatiles
and pipes; close to the granitic intrusions of Quarry Hill the shale beds have been metamorphosed (e.g. cutting along
Bridge Inn Road); this was quarried for the manufacture of bricks

Devonian Siltstone
Distribution: MUVP A (Epping Road)
Landform/Soil Types: plain-slopes/yellow duplex

Devonian Granodiorite
Distribution: PLVP B (Quarry Hill)

Landform/Soil Types: torsand hill-crests/brown duplex granitic sands; hill-slopes/yellow duplex granitic sands;
there are several old granitic sand quarries and refractory clay quarries for the manufacture of fire bricks and gravel pits.
Granodiorite and granitic sands were extracted from the north end of Gordons Road.

Tertiary Marine Alluvium

Distribution: MLVP A (running along the eastern side of Merri Creek between Miller Street and Murray Road at
Preston and Sydney Road at Fawkner)

Landform/Soil Types: sand-crests'yellow-red uniform sand; thisis part of a stranded coastal dune system (referred
to as the Red Bluff Sands of the Brighton Group); the formation is the chief source of moulding sand in the building
industry

Tertiary River Alluvium

Distribution: MUVP A/B (west of the Merri Creek from Fawkner to Campbellfield); PLVP B (Plenty Road at
Blossom Park); PLVP C (behind RMIT Bundoora and south-east slopes of Mt Cooper north of Bundoora Park)

Landform/Soil Types: sand-plain/yellow duplex (Tertiary watercourse); the Campbellfield formation contains
bands of quartzite, gravel and coarse sands overlying fine-grained plastic clays; the white Campbellfield clays were
quarried for the post World War 11 cream and pink brick and tile industry and for pottery, particularly ceramic
whiteware; the clay is high in organic content and is now seldom used in preference to the low organic, kaolinitic
Axedae clays

Tertiary Volcanics

Distribution: localised occurrencesin MLV P B (north of Mahoneys Road at Campbellfield) and PLVP C (Plenty
Road Bundoora, Parade College to RMIT)

Landform/Soil Types: hill-crest cappings/black cracking uniform clay

Quaternary Volcanics
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Distribution: MUVP, MLVP, PLVP

Landform/Soil Types: stony rises, stream cliffs and escarpments and scoria cones/shallow red gradational; stony
crests/friable brown uniform clay loams; stony plains/brown duplex; volcanic cones/cone-slopes, gilgai plains and silt
plains/grey-black duplex; buckshot crests/yellow duplex (e.g. Scots Church Campbellfield); Mt Fraser is mined for
scoria, used as aggregate for lightweight concrete and for gravel road and path surfacing; silt plains are low-lying areas
containing surface loams derived from nearby sedimentary outcrops (e.g. northern Craigieburn Grassland and eastern
section of the Bald Hill site)

Quaternary Colluvium

Distribution: MUVP A/B (Epping Road); MLVP C (south from Summer Hill to the northern section of
Craigieburn Grassland); PLVP A (e.g. small occurrences at the base of She Oak Hill); PLVP B (Quarry Hill); PLVP
C (Bundoora Park and the lower reaches of Donaldsons Creek Ivanhoe)

Landform/Soil Types: Silurian/Devonian formation outwash valeys and plain-slopes/yellow duplex with
shallow grey loam topsoil; Silurian/Devonian formation gullies and drainage lines'yellow gradational

Quaternary Alluvium

Distribution: MUVP A (Merri Creek floodplain, Hernes Swamp and Spring Creek and gilgais); MUVP B (Merri
Creek floodplain); MLVP A (Merri Creek, Edgars Creek and Edwardes L ake floodplains); MLVP B (Merri Creek
floodplain); MLVP C (Merri Creek/Summer Hill Drainage Line floodplains); PLVP A (Plenty River, Darebin Creek
and Barber Creek); PLVP C (Darebin Creek); widespread small occurrences at volcanic gilgais, stony knoll apron
swales, silt plains and other areas with a high water-table and impeded drainagein MUVP, MLVP and PLVP

Landform/Soil Types: stream banks, floodplains and terraces and creeks on Quaternary volcanic formations/grey
cracking uniform clay; swamps, gilgais, stony knoll apron swales and silt plain flats/black cracking uniform clay
containing high levels of organic peat and silts; aluvial terraces (overlying Quaternary basalt) along the Merri Creek
at Coburg contain important marsupial fossil beds (e.g. Diprotodon optatum)
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MERRI UPLAND VOLCANIC PLAINS (MUVP)

Farmland catchments of the upper Merri Creek from Donnybrook to Wallan East.

Land use

Past land-use: pastoral and townships. Present land-use: pastoral, farmlets, townships and rock extraction.

Native vegetation cover

Fragmented.

Key Biological features

The most significant species are the Red-chested Button-quail, Little Button-quail, Plains-wanderer, Latham'’s Snipe,
Spotted Harrier, Swamp Harrier, Inland Broad-nosed Bat, Southern Lined Earless Dragon, Striped Legless Lizard,
Plains Froglet, Common Spadefoot Toad and Small Pepper-cress, Curly Sedge, Tough Scurf-pea and Small Golden
Moths.

The most significant habitats are riparian scrub, cliff/escarpment shrubland, stony knoll grassand, plains
grasslands and seasona wetlands (particularly Hernes Swamp and Kakallo Common).

Of particular note are the faunal rarity, abundance and diversity (particularly quail, birds of prey, lizards and
waterbirds) and habitat rarity, abundance and diversity.

Key areas and physical features for biota

The Merri Creek and surrounds at Bad Hill, North Eastern Railway Reserve, Hernes Swamp and Kalkallo
Common/Cemetery.

There are five sites of significance: 1 national, 1 state and 3 regional for fauna and 2 very
high, 2 high and 1 medium for habitat.
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MUVP A MERRI CREEK BEVERIDGE TO WALLAN

This management unit consists of one site of state faunal significance (site 2) and two of regional faunal significance
(sites 1 and 3) and surrounding land that forms habitat links.

Map Reference: 7923 252505 to 7923 235547 (Merri Creek); 7823 227513 to 7823 229533 (North
Eastern Railway reserve).

L ocation/Size: East of Mt Fraser between Beveridge and Wallan. Approximately 1200 ha.

Municipality: City of Whittlesea and Shire of Mitchell.

Description: The unit forms the northern section of the Merri Plains grasslands where it comes into

contact with the foothills of the Great Divide. Extensive aluvial floodplains have devel oped
in association with the Merri Creek.

Physical Features

The management unit lies on the volcanic plains of the Eastern Uplands south of the Kilmore Gap, which separates
the Eastern and Western Uplands of the Great Dividing Range. It contains the mid-upper reaches of the Merri Creek.
Sedimentary foothills of the Kilmore Gap lie to the north.

Landforms

Volcanic plain: cone/cone-slopes (Mt Fraser), stony crests, stony rises, buckshot crests, stony plains, gilgai plains,
swamps (Hernes Swamp), swales/stony knoll aprons, creek/escarpments (Merri Creek) and ephemeral drainage lines.
Alluvial plain: sedimentary plain-slopes (Merriang Road area) and stream floodplain (Merri Creek). Elevation is 270—
424 m (Mt Fraser).

Hydrology

The management unit contains the confluence of two major headwater tributaries of the Merri Creek and is partially
landlocked by sedimentary hills, volcanic cones and lava flows, forming an extensive floodplain and swamp system.
Thisis now fully drained. The Merri Creek flows during winter—spring and after rains at other times of the year. The
channel of the creek is heavily scoured and contains reedy pools and silt and basalt cobble sections.

Hernes Swamp is about 100 ha and is fed from an intermittent drainage line (now channelled) which risesin the
Old Sydney Road hillsto the west of Wallan. The swamp is also fed by runoff from the northern slopes of Mt Fraser
and hills to the south of Wallan. Inundations are restricted to brief periods during wet winters and springs and
following heavy summer rains. It supports grassy wetland along the rail reserve, Cumbungi beds along channels and
railway culverts and gilgai plains with small shallow pools of open water when inundated. Adjacent paddocks are
grazed.

Before draining, Hernes Swamp was a shallow freshwater marsh covering about 300 ha when full (backing up to
the Hume Freeway) and holding water for up to six months. To the west of the Hume Freeway lies ‘ Inverlochy
Swamp’ which before draining covered over 600 ha. ‘ Camoola Swamp,” which covered about 100 ha, lies to the
south-east. Together these swamps formed a shallow freshwater marsh system of over 1000 ha. They would have
contained stands of swampy woodland near permanent water and extensive freshwater meadows.

Spring Creek is fed from a permanent spring which rises at the south-western foot of Mt Fraser. It contains reed-
beds and is surrounded by seasonal wetland. This drains to the west under the Hume Freeway into the Inverlochy
Swamp. Stands of Drooping Sheoke probably rimmed the swamp on stony knolls and craters. The spring provides the
only permanently flowing watercourse on the Merri Upland Volcanic Plains.

Rainfall: 640—-680 mm.
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Site 1 Beveridge Rail Reserve

Map Reference: 7823 227513 to 7823 229533 (railway); 7923 233517 (‘ Camoola Swamp’). One minute
lat/long grids include 37° 27' x 144° 59' to 145° 00" and 37° 28' x 144° 59' to 145° Q0.

L ocation/Size: Beveridge railway station to Hernes Swamp and areas of stony rises and swampland to the
east on ‘Camoola . Approximately 200 ha.

Municipality: City of Whittlesea and Shire of Mitchell.

Land Tenure/Use:  Public: V Line reserve (North Eastern Railway). Private: broad-acre farm settlement with
sheep and cattle grazing.

Landforms: Volcanic plain (see MUVP A). Elevation is 290-310 m.

Natural Heritage Values

L andscape. Formerly the most extensive shallow freshwater marsh system on the volcanic plains of NEM. The site
contains the last relatively extensive and intact area of native grassland remaining along the North Eastern
Railway in NEM.

HABITAT SIGNIFICANCE

Assessment:  High—Category 2 (assuming Vulnerable/Rare species are extinct)

Partially intact or small stands: Kangaroo Grass stony knoll grassland (22.1); Common Tussock-grass plains
grassland (23.1); Kangaroo Grass plains grassland (23.2; when first surveyed in November 1986 the railway
reserve contained the most intact stand of Kangaroo Grass plains grassland in NEM and one of the most intact in
GM); Brown-back Wallaby-grass seasonal wetland (25.3)

Remnant, degraded or establishing stands: Yellow Box—Hill Manna Gum grassy woodland (14.2; eliminated
from the eastern foot-slopes of Mt Fraser); River Red Gum (creek) floodplain riparian woodland (16.6);
Common Tussock-grass-Tall Sedge (floodplain herbfield) seasonal wetland (25.5); Common Reed—Cumbungi—
Tall Spike-sedge (emergent herbfield) seasonal wetland (25.7); Swamp Gum swampy woodland (27.1); Swamp
Gum (creek) swampy riparian woodland (28.1; Merri Creek)

Endangered species: Small Golden Moths (reduced to few plants by bulldozing, close to extinction)

Vulnerable species: Swamp Diuris (not located since 1987 as apparently eliminated when plains grassland was
bulldozed for fire protection purposes by V Line; last remaining occurrence known in GM)

Rar e species: Black-tip Greenhood (as preceding)

Critical assemblages or populations: The Beveridge railway reserve between Beveridge railway station and
Hernes Swamp was surveyed in November 1986 and May, August and November 1987. The grassland contained
14 orchid species including three threatened species. This was the most diverse orchid assemblage known to
remain on the volcanic plains of GM.

FAUNAL SIGNIFICANCE: Site 1 Beveridge Rail Reserve

Assessment: Regional—Category 2 (C, D, E, F)
Reference grids for the significance keysinclude:

1& 37° 27' x 144° 59'; North East Railway north of Beveridge RS/Camoola Swamp

C. DIVERSITY: Species/Assemblage Richness—point census/trapping

k. Frogs

Regional. 1& 6 speciesincluding the Plains Froglet and Bibron's Toadlet at Camoola Swamp on 24 November
1991

I. Reptiles
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Regional. 1& 8 species including the Cunningham’s Skink, Bougainville's Skink and Little Whip Snake in the
stony rises fringing Camoola Swamp on 24 November 1991

D. REPRESENTATIVENESS: Faunal Assemblages—reference grid survey

b. Native birds

Local. 1& 19 species

c. Native mammals

Local. 1& 2 species: Echidnaand Fat-tailed Dunnart

d. Herpetofauna

Regional. 12 14 species

E. REPRESENTATIVENESS: Significant Species—reference grid survey

a. GM critical fauna (R1-R4 species)

Local. 1& 5 species

c. Regionally vulnerable fauna (R2 species)

Regional. 12 1 species. M ammals: Fat-tailed Dunnart

d. Regionally rare fauna (R3 species)

Regional. 12 1 species. Frogs: Plains Froglet

e. Regionally depleted fauna (R4 species)

Regional. 12 3 species. Birds: Latham’s Snipe, Swamp Harrier. Fr ogs: Bibron's Toadlet

f. Regionally restricted fauna (R5 species)

Regional. 12 9 species. Birds: Australian Shelduck, Banded Lapwing, Brown Songlark, Singing Bushlark.
Reptiles: Large Striped Skink, Cunningham’s Skink, Bougainville’s Skink, Tussock Skink, Little Whip
Snake

F. POPULATION DENSITY: Viability and Abundance—point census

a. International migratory birds

Regional. 1& 5 Latham’s Snipe (probably several more present) flushed from Camoola Swamp on 24 November
1991

f. Frogs

Regional. 1& Over 30 Plains Froglets and Southern Brown Tree Frogs at Camoola Swamp on 24 November 1991

m. Regionally rare fauna (R3 species)

Regional. 1& Between 50 and 100 Plains Froglets at Camoola Swamp on 24 November 1991

0. Regionally restricted fauna (R5 species)

Regional. 1& 50 Australian Shelducks at Camoola Swamp on 24 November 1991

Outlook

Survey and finding of the Striped Legless Lizard would raise the faunal significance to State. The site is presently
Regional Category 2. Diminishing faunal values and poor conservation management will likely see this decline to
Category 3. The fauna of the rail reserve was not surveyed until several years after the V Line management works of
1986/87. The removal of rocks eliminated many of the herpetofauna species. The faunal values of the site now pertain
to the Camoola Swamp area. Without adequate protection, the values of this area will also decline and the site could
become locally significant.

FAUNA

Other Significant Fauna
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Birds

EeFa 12 Latham’s Snipe and Swamp Harrier at Camoola Swamp. Five snipe were recorded in
Common Tussock-grass plains grassland (23.1) at the swamp on 24 November 1991. The swamp has been
drained and would have formerly supported Common Tussock-grass—Rush Sedge (grassy) seasonal wetland (25.2;
like at Hernes Swamp in site 2). It is heavily grazed and lacks cover. Under conservation management it could
become more important for snipe. A Swamp Harrier was seen over the swamp on 24 November 1991.

EffFo 12 Australian Shelduck and Banded L apwing at Camoola Swamp. Fifty shelduck were recorded
in Common Tussock-grass plains grassland (23.1) at the swamp on 24 November 1991. Thirty White and
Straw-necked Ibis were also present in the grassland. The swamp meadows were still damp from winter
inundation. Six Banded Lapwings were present on Camoola Swamp on 2 June 1994.

Ef 12 Breeding Brown Songlark, Singing Bushlark and wintering grassland birds on the North
Eastern Railway reserve. The ungrazed Kangaroo Grass plains grassland (23.2) north of Beveridge railway
station forms a breeding area for the Stubble Quail, Brown Songlark and Singing Bushlark. Each was recorded on
24 November 1991. It also forms an important wintering area for Flame Robins. Thirty-two birds were observed
perched on a400 m section of boundary fence in May 1991 (Martin Schulz pers. comm.).

Mammals

Ec 1& Fat-tailed Dunnart at Camoola Swamp. A nest was recorded under arock in Kangaroo Grass stony
knoll grassland (22.1) south-west of the swamp on 24 November 1991.

Reptiles

Ef 12 Reptiles of the stony rises fringing Camoola Swamp. The swamp lies about 1 km north-east
of Beveridge railway station. Eight species including the Large Striped Skink, Cunningham’'s Skink,
Bougainville's Skink, Tussock Skink and Little Whip Snake were recorded on 24 November 1991 in Kangaroo
Grass stony knoll grassland (22.1), which fringes the south-west side of the swamp. These are cohort species of
the Striped Legless Lizard, which was recorded just to the north at Hernes Swamp. Pitfall survey may yield the
leglesslizard on Camoola.

Frogs

Ed/Fm1& Plains Froglet at Camoola Swamp. Between 50 and 100 were calling in Common Tussock-grass
plains grassland (23.1) at the swamp on the evening of 24 November 1991.

MANAGEMENT

Threatening Processes Conservation Measures

Regional Habitat Link Strategy

Habitat connectivity. Intact habitat links to the Hernes Swamp site and the Kalkallo-Donnybrook North Rail
Reserve site.
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Farm intensification, rock clearing and
grassland cultivation. Further subdivision will
intensify the nature of the land-use and dter the broad-
acre farmland character of the general areaand
consequently lower the site’ s faunal values. Pasture
improvements of the surrounding broad-acre paddocks
have included rock clearing, top-dressing and sowing of
pasture species to increase stock carrying capacity. These
processes have converted the sparse native tussock
grassand into a pastureland sward. As aresult, bird
species adapted to tussock grassland (e.g. Plains-
wanderer, Red-chested Button-quail and Little Button-
quail) which do not inhabit closely grazed swards, may
no longer visit the site. These species were recorded to
the south in the adjoining Bald Hill site.

Impact of livestock grazing on wetlands and
stony knoll grasslands. Heavy grazing at ‘ Camoola
Swamp’ and on the adjacent stony risesislimiting their
value as waterbird and grassland fauna habitats.

Strengthen habitat links. The site formsan
important habitat link to the Merri Creek Donnybrook to
Beveridge management unit lying to theimmediate
south. This needs to be protected in accordance with the
Regional Habitat Link Strategy.

Retention of habitat links along the North Eastern
Railway will enhance the population viability of native
grassland flora and fauna species in the Merri Creek
valley.

Native vegetation/rock clearance controls of
private land.

Grazing protection and revegetation works.
The riparian link along Merri Creek and sections of
Camoola Swamp should be protected and enhanced. The
streamway needs to be fenced to enable regeneration and
replanting of woodland and shrubland species. This
would also stabilise bank erosion caused by livestock.
Areas of stony rises south-west of the Camoola Swamp
require protection from rock removal and grassland
degradation. The stony rises should be fenced to enable
native grassland and shrubland regeneration and planting.
Sections of grassy wetland at the foot of the stony rises
should be included in the grazing exclosure.

Other Issues—North Eastern Railway reserve

Ongoing destruction of rail reserve
grasslands. About 75% of the grassland on the
Beveridgerail reserve was bulldozed during V Linefire
protection works in 1986/87. Much of the remainder is
becoming weed invaded. An access track was graded
along the western perimeter of the grassland. The
grassland now contains only five orchid species. It
supported 14 species when surveyed in 1986/87. The
threatened Swamp Diuris and Black-tip Greenhood appear
to have been eliminated while the endangered Small
Golden Moths has been reduced to afew plants. Rall
management activities have caused widespread
eimination, fragmentation and degradation of grassland
and grassy wetland remnants along the rail reserve. Fuel
reduction management of rail reserve grassands since the
late 1970s has involved regular grading/bulldozing and
application of weedicides. Until thistime many railway
reserves were burnt annually and contained species-rich
native grassland.

Require native grassland and threatened plant
protection and weed control. V Lineown and
manage the railway reserve. Their roleisto administer a
safe and effective rail system. NRE has an advisory role
on issues of conservation. They have the charter to
impose conservation measures for threatened species.
Endangered species such as the Small Golden Moths at
Beveridge need to be protected under the FFG Act. Itis
recommended that NRE take on asimilar charter to
protect al identified Very High/Nationa sites of
biological significance in this study (see Volume 1).[j1]

A survey for the threatened Swamp Diuris and Black-
tip Greenhood should be conducted. A rare or threatened
plant agreement needs to be negotiated if either are found
to remain. Other rare species are potentially present.

© 1997 Nillumbik Shire Council




Home Screen

19

Railway management—weed invasion/fire
protection. The associated earthworks have eliminated
significant grasdand habitat and threatened plant species
and have led to weed invasion. A dense introduced
grassland sward has devel oped along the disturbed
sections which necessitates ongoing annual fire
prevention works such as grading or slashing (see the
Bald Hill site).[j2] These swards contain predominantly
spring-growing species which die off over summer,
presenting afar greater fire hazard than the more open
growing Kangaroo Grass, inter-tussock herbs and
embedded rocks that were removed. The native grasses
were discreet tussock-forming, summer-growing species
which contained a high proportion of green, less
flammable growth at the time of the fire season. The
inter-tussock spaces contained low-growing, mainly non-
flammable herb species. These V Line activities would
appear to be a cost and works-intensive method of fire
protection (see Volume 1).[j3]

L ate spring ecological/fuel reduction burnsin
rail reserve. Thisshould be conducted in the grassland
remnants for orchid management (e.g. Blue Fairies which
was recorded in 1987) and potential restoration.

No earthworks and broad-scale herbicide
spraying beyond 5 m of line. Much of the
grassland in the section of the line to the south (see
Merri Creek Donnybrook to Beveridge management unit)
has been eliminated by V Line activities. Thisis
occurring in the broader rail reservein this site. Future
earthworks beyond the railway radius should be
discontinued.

Botanical survey required. The floraof therail
reserve is poorly documented. Botanical survey should be
undertaken.
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Site 2 Hernes Swamp

Map Reference: 7823 230540. One minute lat/long gridsinclude 37° 26' x 144° 59' to 145° 00'.
L ocation/Size: 3 km south-east of Wallan. Approximately 200 ha.
Municipality: City of Whittlesea and Shire of Mitchell.

Land Tenure/Use:  Public: V Line reserve of the North Eastern Railway. Private: adjacent broad-acre farm
settlement with sheep and cattle grazing.
Landforms: Volcanic and alluvial plains (see MUVP A). Elevation is 280-300 m.

Natural Heritage Values

L andscape. The natural condition, floristic diversity, frequency of rare or threatened swamp plants and relatively low
abundance of alien plantsin the railway section of Hernes Swamp is highly significant. It contains the most
diverse and intact grassy wetland vegetation in NEM and is the only intact wetland of its type remaining north of
Melbourne. It is the most significant wetland under the control of V Linein NEM and possibly GM. Hernes
Swamp is the designated Critical Conservation Areafor grassy wetland habitat in NEM.

Scientific and Educational Values
Scientific refer ence. Electrofishing site and instream reference point on the Merri Creek at North Station Road
Wallan East.

HABITAT SIGNIFICANCE

Assessment.  Very High—Category 2
Reference stands: Common Tussock-grass—Rush Sedge (grassy) seasonal wetland (25.2; Hernes Swamp)
Relatively intact and extensive stands: nil

Partially intact or small stands: Kangaroo Grass stony knoll grassland (22.1); Common Tussock-grass plains
grassland (23.1); Kangaroo Grass plains grassland (23.2); Brown-back Wallaby-grass seasonal wetland (25.3)

Remnant, degraded or establishing stands: Common Tussock-grass-Tall Sedge (floodplain herbfield)
seasonal wetland (25.5); Common Reed—Cumbungi—Tall Spike-sedge (emergent herbfield) seasonal wetland
(25.7); Swamp Gum swampy woodland (27.1); Swamp Gum (creek) swampy riparian woodland (28.1; Merri
Creek)

Vulnerable species: Barren Cane Grass, Swamp Everlasting, Swamp Groundsel (large population), Swamp
Plantain (see site 10; large population)

Rar e species: Agrostisaemula var. setifolia, Swamp Billy-buttons (large population), Pale Swamp Everlasting

Critical assemblages or populations: Grassy Wetland Critical Conservation Area (Hernes Swamp). The most
intact stand of Common Tussock-grass—Rush Sedge seasonal wetland in NEM. It supports seven VROT plant
species and numerous regionally threatened marshland species. These include the Star-fruit, Rush (Juncus
semisolidus), Pointed Swamp Wallaby-grass, Dark Swamp Wallaby-grass, Plains Y am-daisy, Hinge-fruit Daisy,
Pale Swamp Everlasting and Swamp Starwort.

FAUNAL SIGNIFICANCE: Site 2 Hernes Swamp

Assessment: State—Category 3 (B); Regional (B, C, D, E, F)
Reference grids for the significance keysinclude:

2& 37° 24' x 145° 00'; Merri Creek at North Station Road Wallan East

2. 37° 26' x 144° 59'; North East Railway/Hernes Swamp

B. RARITY: Rare or Threatened Fauna

b. Vulnerable fauna
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State. 2b: St ped Legless Lizard (1 on 28 May 1991)

c. Rare fauna

Regional. 2D Australasian Bittern, Black Falcon

C. DIVERSITY: Species/Assemblage Richness—point census/trapping

b. Waterbirds

Local. 2b: 11 species at Hernes Swamp on 14 November 1989 and 10 species at the Wallan sewage treatment plant
pondages on 28 May 1991

k. Frogs

Regional. 2b. 7 species including the Plains Froglet and Bibron's Toadlet on 22 February 1990 and 6 species
including the Common Spadefoot Toad and Growling Grass Frog on 14 November 1989 at Hernes Swamp

I.  Reptiles

Regional. 2b. 7 species including the Large Striped Skink, Eastern Three-lined Skink and Bougainville's Skink at

Hernes Swamp on 14 November 1989

D. REPRESENTATIVENESS: Faunal Assemblages—reference grid survey

b. Native birds

Regional. 2b: 50 species

c. Native mammals

Local. 2P 1 species (Swamp Rat)

d. Herpetofauna

Regional. 2D 20 species

E. REPRESENTATIVENESS: Significant Species—reference grid survey

a. GM critical fauna (R1-R4 species)

Regional. 2b. 15 species

b. Regionally endangered fauna (R1 species)

Regional. 2b; 1 species. Reptiles: Striped Legless Lizard

c. Regionally vulnerable fauna (R2 species)

Regional. 2b. 5 species. Birds: Australasian Bittern, Black Falcon, Spotless Crake, Spotted Harrier, Blue-winged
Parrot

d. Regionally rare fauna (R3 species)

Regional. 2b 1 species. Frogs: Plains Froglet

e. Regionally depleted fauna (R4 species)

Regional. 2b. g species. Birds: Brown Quail, Buff-banded Rail, Latham’s Snipe, Swamp Harrier, Peregrine
Falcon, White-winged Triller. Mammals: Swamp Rat. Frogs: Bibron's Toadlet

f. Regionally restricted fauna (R5 species)

Regional. 2b: 10 species. Birds: Royal Spoonbill, Great Egret, Australian Shelduck, Brown Songlark, Singing
Bushlark. Reptiles: Large Striped Skink, Bougainville's Skink, Tussock Skink, Little Whip Snake. Fr ogs:
Common Spadefoot Toad

g. Nesting birds of prey/parrots
Regional. 2b Swamp Harrier at Hernes Swamp on 14 November 1989

F. POPULATION DENSITY: Viability and Abundance—point census

a. International migratory birds
Regional. 2b: 12 Latham's Snipe at Hernes Swamp on 14 November 1989
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Waterfowl

Local. 2P: 119 individuals of 6 species at Wallan sewage treatment plant pondages on 28 May 1991

0.

Regionally restricted fauna (R5 species)

Regional. 2b. 94 Australian Shelduck at Hernes Swamp and 74 at the Wallan sewage treatment plant pondages on

28 May 1991; over 20 Brown Songlark at Hernes Swamp and the adjoining section of the North Eastern
Railway reserve on 24 November 1991

Outlook

Hernes Swamp is drained and carries little water and few waterbirds most years. Conservation management including
fencing off the paddocks adjoining the railway reserve and restoring a more permanent flooding regime would increase
the wetland values of the swamp and maintain resident popul ations of waterbirds.

FAUNA

Rare or Threatened Fauna

Bb 2P stri ped Legless Lizard. One amongst Kangaroo Grass stony knoll grassiand (22.1) along afencelinein

Bc

Bc

a post hole adjacent to a stony rise at Hernes Swamp on 28 May 1991 (Martin Schulz pers. comm.). This
population likely extended across the Kilmore Gap to link northern Victorian populations of the species known
(formerly) from the Goulburn Valley.

2b. Australasian Bittern at Hernes Swamp. One amongst Common Tussock-grass—-Rush Sedge
seasonal wetland (25.2) in the centre of the swamp on 22 February 1990. This speciesis the most rarely recorded
of the crakes, rails and bitternsin NEM (only five other dispersed locations in NEM during the 19861996
survey period). These include Banyule Swamp (site 33), Birrarung Park (site 34), Towts Swamp Glenvale (site
37), Dunnetts Road Swamp Yan Y ean (site 38) and in the foothills of the Hume Ranges at Toorourrong
Reservoir (site 99). There are historical records from the Lower Y arra. Distribution and movements of the bittern
are not well known in Australia.

A larger area surrounding the protected section of Hernes Swamp along the North Eastern Railway should be
fenced from stock grazing. Some of the drains need to be filled-in to extend the inundation period and fox control
isrequired. Thiswould enable the Australasian Bittern to increase in numbers. Other waterbird species would
likely return and commence breeding and the Swamp Harrier would become resident.[j4]

Australasian Bitterns inhabit dense seasonal wetland at freshwater marshes (25.1/2) on the Plenty and Merri
Plains. At billabongs and wetlands near streams (e.g. Toorourrong Reservoir and Banyule Swamp) they inhabit
swamp scrub (17.1) and emergent herbfields (27.7) and mudflats in standing water. It is thought that the bittern
is anomadic non-breeding visitor to GM. They appear at wetlands on the plains as they dry out over summer and
autumn. In other parts of Australia, a platform-nest is placed amongst grass and sedge tussocks in spring. They
are solitary, secretive, nocturnal predators of frogs, fish, crustaceans, snails and insects (Readers Digest 1986).
These are taken from jabs into soft mud, vegetation or water while stalking in the shallows.

Fertile alluvial marshlands throughout the plains have been drained and developed for farmland. Few of these
containing Australasian Bitterns remain and even fewer occur in areas under conservation management. It is
estimated that over 90% of the freshwater marshland habitat of the Australasian Bittern (and the Latham’ s Snipe,
Brown Quail and Buff-banded Rail) on the Plenty and Merri Plains has been lost or rendered substantially
unsuitable. Most of the large swamps have been eliminated or degraded. Draining, damming, intense livestock
grazing/trampling, cultivation, pollution and the encroachment of settlement have either depleted the vegetation
cover and food supply of the wetlands or altered the inundation frequencies. Suitable cover is eliminated by
livestock at two of the other freshwater marshesin NEM where Australasian Bitterns have been recorded (Towts
Swamp Glenvale and Dunnetts Road Swamp Yan Y ean).

2b: Black Falcon. Onewas hunti ng low over the swamp for quail on 22 February 1990.

Other Significant Fauna
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Birds

Ec

Ee

2b Spotless Crake, Spotted Harrier and Blue-winged Parrot at Hernes Swamp. Each species
was observed on 22 February 1990. A Spotless Crake was flushed from the Cumbungi channel (25.7) at the
north end of the swamp. A pair of Blue-winged Parrots was observed taking seed from daisy heads amongst
grassy wetland (25.2). Two Spotted Harriers.

2b: Brown Quail, Buff-banded Rail and Latham’s Snipe at Hernes Swamp. These cover-
dependent waterbirds were recorded on 14 November 1989. The preceding week had received heavy rain. During
such periods about 20 cm of surface water covers much of the adjacent low-lying farmland. About 10 Latham’s
Snipe were observed amongst Common Tussock-grass—Rush Sedge seasonal wetland (25.2) in the railway
section of the swamp and Common Tussock-grass plains grassland (23.1) on private land to the east of the rail
reserve. The Brown Quail and Buff-banded Rail and another two snipe were observed on mudflats along a
Cumbungi-lined drainage channel (25.7) to the west of the railway at the north end of the swamp.

In the dense cover of wet years the swamp and surrounding grassland support Stubble Quiail, birds of prey and
grassland passerines including the Brown Songlark. On 22 February 1990 pools of water still lay in the gilgais
of the swamp from the early November rains. About 10 Stubble Quail were calling from the tussock-grass. L ater
in the autumn of these years Little Button-quail probably enter the area.

Ee/Eg 2b. Breeding Swamp Harrier at Hernes Swamp. A pair nested amongst Common Tussock-grass—

Fo

Rush Sedge seasonal wetland (25.2) in November 1989. The nesting range of the species has declined greatly in
GM due to human disturbance and marshland reclamation. Thisisthe only recent nesting observation in NEM.
Increased disturbance during the breeding season may cause the harriers to abandon nesting at the swamp. They
nest in wet years when ample cover, water and prey are available (see conservation measures).

2b.  substantial population of Australian Shelducks. Ninety-four were observed in grazing
land/Common Tussock-grass plains grassland (23.1) west of the railway reserve at Hernes Swamp on 28 May
1991 (Martin Schulz pers. comm.). Thiswas one of the largest flocks seen during the GM survey. The pondages
at Wallan sewage treatment plant lie to the north of Hernes Swamp. These support resident populations of
waterbirds, particularly waterfowl (119 individuals of 6 speciesincluding 74 Australian Shelduck and 18 Eurasian
Coot on 28 May 1991 (Martin Schulz pers. comm.).

2b: Hernes Swamp—formerly a large and important wetland for waterbirds. Beforedraining in
the 1940s, Hernes Swamp carried a large body of water, which supported thousands of waterfowl and ibis, for
extended periods during winter—spring (Tassie McDonald pers. comm.; Bill Payne pers. comm.). At the time of
settlement the swamp would have likely supported the Magpie Goose, Australian Bustard and Brolga.

Mammals

Ee

2b. swam p Rat at Hernes Swamp. Found amongst Common Tussock-grass—Rush Sedge seasonal
wetland (25.2) in the protected section of the swamp on the railway reserve (about 3 ha). Thisisthe only
population known to persist on the volcanic plainsin GM. The speciesisrare in Greater Melbourne except for
the southern Mornington Peninsula. The introduced Black Rat is also present.

2P: Hernes Swamp—former habitat for quolls and the Eastern Barred Bandicoot. Prior to the
1940s, the tussock-grass plains and stony rises surrounding the swamp contained the Eastern Barred Bandicoot,
Spot-tailed Quoll and Eastern Quoll (Bill Payne pers. comm.). The stony rises contained stands of Drooping
Sheoke and Tree Banksia. Swamp Gum swampy woodland (27.1) and scrub thickets of Woolly Tea-tree occurred
in the higher sections of the swamp and aong drainage lines. This may have supported the Long-nosed
Bandicoot, now also extinct on the volcanic plains of Greater Melbourne.

Reptiles and Frogs

2b: Hernes Swamp. A diverse assemblage of 20 species was recorded. The regionally rare Plains Froglet is
common. The stony rises to the east of the swamp are important for herpetofauna. Little Whip Snakes and
Southern Bullfrogs are particularly common.

Freshwater fish

© 1997 Nillumbik Shire Council




Home Screen

24

22: Electrofishing Survey: Merri Creek-North Station Road Wallan East

Map reference. 7923 240576. Altitude. 310 m. Survey date. 1 February 1989

Vegetation. Instream: submerged and emergent herbfield (poor condition; 50% cover of algae). Bank:
Manna Gum riparian forest (5.3; poor condition; invaded by grassy weeds). Frontage: Swamp Gum
swampy woodland (27.1; eliminated)

Physical Features:

Pools

Substrate. Deep silt and logs on sheet sandstone; channel scoured. The creek was composed of a chain of
pools with no connecting flow

Maximum size (mid-summer). 3.0 m wide by 1.2 m deep by 30 m long

Riffles

Substrate. Sand and gravel on sheet sandstone

Flow (mid-summer low): Size. Nil. Velocity. Nil. Rate. Nil

Water quality

Summer: Temperature. 17.0°C. Conductivity. 800 ms. Turbidity. Cloudy

Fish Recorded During Survey

Native species number s/status. Short-finned Eel (6); migratory sub-adults

Alien species numbers/status. Nil

MANAGEMENT

Threatening Processes Conservation Measures

Regional Habitat Link Strategy
Habitat connectivity. Anintact habitat link to the Beveridge Rail Reserve site.

Grassy Wetland Critical Conservation Area. Thesiteisthe designated Critical Conservation Areafor
grassy wetland habitat in NEM. Thiswould require conservation management of the V' Line reserve and adjacent

private land.

Poor population viability of the Striped The long-term viability of populations of many
Legless Lizard in fragmented habitats. Linear grassland ground fauna speciesis dependent on the
grassland strips along railways and roadsides on the reservation or conservation management of extensive and
volcanic plains of GM are usually surrounded by connecting (ideally intact) habitat patches.

alienated pasture. Few of these west of Melbourne, even
though they may support native grassland identified as
botanically significant (e.g. Stuwe 1986, McDougall
1987), were found to contain the Striped Legless Lizard.
In three localities, the lizard only occurred in adjacent
paddocks which supported extensive rocky grassland
(Beardsdll in prep.). Small grassland remnants amongst
suburbia, isolated patches in alienated farmland and
refugiaaong linear, disturbed roadside and railway
reserves appear to be incapable of supporting viable
populations of most ground fauna species.

Regional Hydrological Strategy
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Draining/clearing has caused extensive loss of
wetland values at Hernes Swamp. Wetland and
grassland faunal values of sections of Hernes Swamp on
private land outside the railway reserve have been reduced
by draining. These grassands and grassy wetlands have
been substantialy cleared or modified since European
settlement. The drainage pattern of the swamp has been
greetly altered. Dams are present in the catchment and a
severa deep drains run through the swamp. These have
reduced the ability of the swamp tofill or retain water. It
rarely contains water for extended periods, nor does it
support large numbers of waterbirds.

The North Eastern Railway embankment and culverts
have fragmented the wetland into two sections; the most
significant section of marshland occurs to the west of the
line. A V Line access track west of the line bisects the
swamp. A number of potentialy invasive weeds (e.g.
Lilaea and Toowoomba Canary-grass) have arisen from
the access track. There are table drains with some
permanent open water along both sides of the railway
near the northern (deeper) end of the swamp. These drains
and a channel running through the swamp support
Cumbungi beds.

Wallan sewage treatment plant. The water quality
of the Merri Creek downstream in the Bald Hill site has
noticeably declined (e.g. algae in pools) since the
commissioning of the plant. In combination with the
summer dewatering of the creek by catchment dams,
additional plantsin the system may eliminate species
such as the Freshwater Blackfish and Platypus from
downstream.

Conservation management plan and
restoration of flooding regime at Hernes
Swamp. Given the biological significance and the
potential for further habitat degradation to occur in the
swamp, a conservation management plan including the
return of amore natural flooding regime should be
implemented. Partial blockage with bluestone or the
congtruction of afloodgate in the central drain would
greatly increase the water retention capacity of the
swamp. This would improve the flooding regime for
waterbirds and the breeding habitat of quail and birds of
prey. The creation of wetland further away from the
disturbance of the railway line would increase the
waterbird nesting habitat. The swamp will require
ongoing selective weed control.

Thelikely elevation of wetland fauna values arising
from restoration programs should be monitored. The
swamp lies within a sparsely settled section of NEM,
has no direct or easy access and is seldom disturbed by
people, except the rail management. It swamp will need
to remain isolated from human disturbance if the Swamp
Harrier isto continue breeding.

Sewage treatment plants. Any new sewage
treatment plants should require afull environmental
impact assessment. The requirements of the EIA should
follow those presented in the Summerhill Road site
(regarding the Pakenham Blue Metal quarry).[js] If stream
conservation values are to be maintained there must be
stricter controls on emissions into the Merri Creek.
Additiona filtration pondages at the Wallan sewage
treatment plant may be necessary. Management of the
pondages could be improved for fauna conservation. For
example, establishing Common Reed—Cumbungi beds
fringing the dirt-lined pondages would attract cover-
dependent crakes and rails (particularly the Australian
Spotted Crake). Providing nesting platforms may
facilitate breeding amongst the shelduck, teal and Pacific
Black Duck.
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Grazing/trampling and siting of damsin
farmland surrounds of Hernes Swamp. Thesite
has undergone recent pastoral land management
intensification—for instance a change in grazing regime
from broad-acre sheep grazing to higher intensity grazing
by cattle on subdivision farms. The siting of dams and
watering points in the swamp to provide permanent
water has concentrated stock grazing and trampling,
resulting in waterbird habitat 10ss and deterioration.

Stock exclusion from surrounding private
land sections of Hernes Swamp. Sections of the
swamp on private land on both sides of the railway and
the stony rises to the east of the railway should be fenced
and excluded from grazing. Exclusion of stock would
permit natural regeneration of waterbird habitat and
attract greater numbers of waterbirds. The return of
permanent water and fencing the paddock aress of the
swamp may enable the Swamp Harrier to become
resident.

Pasture improvement and rock clearingin
farmland surrounds of Hernes Swamp. Farmland
is heavily grazed by cattle, horses and sheep; areas of
rocks and native grassland have been removed, sown for
pasture and heavily supered; some areas have been
cultivated.

Implementation of Native Vegetation
Clearance Controls on railway land and
private land. This should specify controls on removal
of native rock or grassland

Declining water quality of Merri Creek—
high erosion hazard and degradation of stream
banks and vegetation by livestock. Livestock
have direct accessto the Merri Creek from both sides.
The native tree and shrub vegetation is severely depleted
and the Swamp Gums are dying from senescence,
salinity and grazing related causes. Thereislack of
summer stream flow due to clearing of forests and
damming in the catchment. The water appears polluted.
Nitrogen/phosphorous enrichment has resulted from the
washing in of stock faeces from paddocks. Algal blooms
causing severe oxygen depletion and eutrophication of
the water occurs during summer. Severe bank erosion,
loss of vegetation and slumping from livestock grazing
has occurred.

Restoration of the streamway habitat link.

Monitor/improve water quality of the Merri
Creek. The poor water condition should be addressed as
this feeds more significant sections downstream. Water
salinity isamajor issue.

Streamway livestock exclusion zone. The
streamway requires fencing to enable regeneration and
replanting. Land protection works such as weed and
erosion control are also required.

Conservation Measures for Other Issues

Negotiation and implementation of a V Line/NRE Category 2 threatened plant agreement at
Hernes Swamp. The section of Hernes Swamp contained on the railway reserveisidentified as a Category 2
threatened plant protection agreement area between V Line and NRE. In the absence of stock grazing the diverse
marshland flora along this section has regenerated naturally .

Wetland flora and fauna may require management burning. A control burn was conducted along a strip
immediately west of the railway linein early 1987. This strip now contains a large popul ation of the vulnerable
Swamp Everlasting and Swamp Groundsel. These species have benefited from the burn. However, the burn has
promoted the spread of some alien plants (e.g. Strawberry Clover) and may be implicated in the disappearance of the
Plains Y am-daisies. The effect on the Swamp Rats is unknown (the area supporting the majority of the runways
was burnt). Further research is required into fire management of the swamp (e.g. effect on the Striped Legless
Lizard). Thelizard requires dense, unburnt grassland (see Craigieburn Grassland site). Given the dominance of
grasses, amosaic burning regime on a 5-10 year rotation may be beneficia for many of the inter-tussock species of

plants present (e.g. composites).
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Site 3 Spring Street Swamp Beveridge

Map Reference: 7823 209503. One minute lat/long gridsinclude 37° 28' x 144° 58'.

L ocation/Size: Both sides of Spring Street and south of Beveridge Road at the south-western corner of
Beveridge township and southern foot of Mt Fraser. Approximately 10 ha

Municipality: Shire of Mitchell.

Land Tenure/Use:  Public: east of Spring Street (water reserve). Private: between Spring Street and the Hume
Freeway. Thereserveis agisted for livestock grazing. The township of Beveridge occurs to
the immediate north and east. Broad-acre grazing land occurs to the south.

Landforms: Volcanic plain (see MUVP A). Elevation is 270 m.

HABITAT SIGNIFICANCE

Assessment: Medium—Category 2

Partially intact or small stands: Common Tussock-grass-Tall Sedge (floodplain herbfield) seasonal wetland
(25.5); Common Reed—Cumbungi—Tall Spike-sedge (emergent herbfield) seasonal wetland (25.7)

Remnant, degraded or establishing stands: Kangaroo Grass stony knoll grassland (22.1); Common Tussock-
grass plains grassland (23.1); Swamp Gum swampy woodland (27.1)

Notable features: Permanent spring and stand of about 50 Woolly Tea-trees and regionally threatened marshland
speciesincluding Tassel Sedge and Victorian Club-sedge. Clearing and draining of the creek and marshland has
left the stand of Woolly Tea-tree isolated from the next nearest stands along the Merri Creek. The tea-trees are
large and old and occupy peaty, saturated soils. Spring Street Swamp is the last remnant (1-2 ha) of the
formerly extensive (perhaps exceeding 500 ha) Inverlochy Swamp to the west.

FAUNAL SIGNIFICANCE : Site 3 Spring Street Swamp Beveridge

Assessment: Regional—Category 3 (C, D, E, F)

Reference grids for the significance keysinclude:

3& 37° 28' x 144° 58'; Spring Street Swamp Beveridge

C. DIVERSITY: Species/Assemblage Richness—point census/trapping

b. Waterbirds

Local. 32 10 species including the Brown Quail, Australian Spotted Crake and Latham’s Snipe at Spring Street
Swamp on 24 November 1991

k. Frogs
Regional. 32 6 speciesincluding the Growling Grass Frog and Plains Froglet on 11 November 1991

I. Reptiles

Local. 32 4 species including the Eastern Three-lined Skink and Eastern Brown Snake from stony crests along a
fenceline to the south of Spring Creek Swamp on 11 November 1991

D. REPRESENTATIVENESS: Faunal Assemblages—reference grid survey
b. Native birds

Local. 3& 32 species

d. Herpetofauna

Regional. 3% 12 species

E. REPRESENTATIVENESS: Significant Species—reference grid survey

a. GM critical fauna (R1-R4 species)
Local. 3% 6 species
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d. Regionally rare fauna (R3 species)
Regional. 32 2 species. Birds: Australian Spotted Crake. Frogs: Plains Froglet

e. Regionally depleted fauna (R4 species)
Regional. 32 4 species. Birds: Brown Quail, Buff-banded Rail, Latham’s Snipe, Rufous Songlark

f. Regionally restricted fauna (R5 species)

Local. 32 4 species. Birds: Brown Songlark. Reptiles: Bougainville's Skink, Tussock Skink, Little Whip
Snake

F. POPULATION DENSITY: Viability and Abundance—point census

a. International migratory birds
Regional. 3% 10 Latham’'s Snipe on 24 November 1991 and 6 on 11 November 1991 at Spring Street Swamp

f. Frogs

Regional. 3% A chorus of over 30 Growling Grass Frogs and 30 Common Bullfrogs heard at Spring Street Swamp
on 24 November 1991

Outlook

With management that included restriction of livestock grazing to attract additional waterbirds and replanting of
Woolly Tea-tree and Swamp Gums to attract additional woodland birds, the faunal significance would increase to
Regional Category 2.

FAUNA
Other Significant Fauna

Birds

Ed 32 Australian Spotted Crake at Spring Street Swamp. Single bird flushed into the reed-beds (25.7)
from the floodplain herbfield (25.5) along the drainage line on 24 November 1991.

Ee 32 Brown Quail, Buff-banded Rail and Latham’s Snipe at Spring Street Swamp. Only brief
visits have been made to the site. Tall Sedge-Common Tussock-grass (floodplain herbfield) seasonal wetland
(25.5), Common Reed (emergent herbfield) seasonal wetland (25.7) and mudflats of Spring Creek Swamp
provide excellent waterbird habitat. There is an abundance and diversity of food including aquatic plants
(Common Duckweed and Pacific Azolla) and mudflat invertebrates (damselflies, worms, shell-shrimps, molluscs
and crustacea). A single, dark female Brown Quail flushed into the reed-beds from the floodplain herbfield along
the drainage line on 24 November 1991. A Buff-banded Rail was seen in rank grassland along the Spring Street
table drain at the crossing of Spring Creek on 5 June 1991 (Martin Schulz pers. comm.).

Ten Latham’s Snipe flushed from the eastern section, across Spring Street to the western section of the
swamp on 24 November 1991. Six snipe were also present on 11 November 1991. The permanently moist
mudflats and herbfields of Spring Creek provide one of the best feeding areas for snipe on the volcanic plains of
NEM. This international migratory species is uncommon at ephemeral wetlands on the volcanic plains
(compared with the alluvial plains, which remain inundated for longer periods). Ephemeral wetlands are usually
dry by the main visiting time of snipe (November to January) and the hard-pan substrates are generaly
unsuitable for mud-probing species. Areas of regional or higher significance for Latham’s Snipe are protected
under the JAMBA and CHAMBA tregties.

Large waders such as the White-necked Heron, White-faced Heron and Y ellow-billed Spoonbill also visit
Spring Street Swamp. The reeds contain the Clamorous Reed Warbler, Little Grasshird and Golden-headed
Cisticola. The habitat along Spring Creek has potential to support the rare Australasian Bittern and Lewin’s
Rail, regionally vulnerable Spotless Crake and possibly some international migratory waders such as the Sharp-
tailed Sandpiper (particularly in late February/early March when they stop off at wetlands in NEM before
returning home). With more extensive searching these species might be recorded, particularly if the swamp was
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under more beneficial management such as grazing exclusion. Protection from disturbance by dogs and humans
and predation from cats and foxes would further enhance the waterbird diversity.

3& Rufous Songlark, Brown Songlark and Stubble Quail. Both songlarks were observed on 24
November 1991. A male Brown Songlark (Ef) was performing territorial/courtship songflights amongst the tall
grassland fringing Spring Creek Swamp and the Rufous Songlark, which was a so performing songflights, was a
short distance away in alarge Sugar Gum at the rear of an old farmhouse. The behaviour of both species was
suggestive of breeding. Several male Stubble Quail were calling from the grassland surrounding the swamp.

Ee

Frogs

Ed 32 Plains Froglet. One observed at Spring Street Swamp on 11 November 1991. Thisis essentially an
inland (Eyrean) speciesin Victoria. Its range extends through the Kilmore Gap of the Great Divide from northern
Victoria onto the Merri and Plenty Plains of southern Victoria. A chorus of over 60 Growling Grass Frogs and
Common Bullfrogs was heard on the warm, sultry late afternoon of 24 November 1991.

MANAGEMENT

Threatening Processes Conservation Measures

Regional Habitat Link Strategy

Habitat connectivity. Surrounding habitat links, while degraded and partialy severed, till function for birds
and probably most ground fauna species. Rock clearing of paddocks has restricted the movement of the stony knall
reptiles.

Rezoning of the Crown Land areato a
bushland reserve. Thisisrecommended as
recognition of itsrole in providing important habitat for
international migratory birds.

Regional Hydrologi

cal Strategy

Poor conservation status of wetlands on the
volcanic plains in NEM. Wetlands have been
extensively cleared and drained on the Merri Plains. Most
of the very few natural areas remaining are subjected to
severe degradation and their long-term viability as habitat
for wetland floraand faunais poor. Substrate
damage, nutrient enrichment and weed
invasion due to livestock at Spring Street
Swamp. Livestock have damaged the black soil at the
fringe of the drainage line herbfields. Pugging in the
damp brown alluvial soil under the tea-tree near the
spring has been severe. Nutrient enrichment and ground
disturbance from livestock have led to weed invasion,
particularly blackberry, Blue Periwinkle, English lvy,
Aster-weed, Jointed Rush, Water Couch, Annua Beard-
grass, Two-row Bitter-cress and Spear Thistle.

Decline and lack of regeneration of Woolly
Tea-tree at Spring Street Swamp. Grazing and
trampling has prevented adequate regeneration of the
Woolly Teatree and the old plants are slowly dying.
These are being replaced by grazing tolerant species such
as Hawthorn and Blackberry.

Fencing to allow rehabilitation and natural
regeneration. If the seasonal wetland and surrounding
grassland were protected from livestock, land degradation
processes would rehabilitate and natural regeneration
would occur and the areawould provide improved habitat
for fauna. To protect the wetland area of the town
common section of the Spring Street Swamp afence
may need to be erected. Preferably the whole Crown land
area should be ungrazed. If grazing was considered
necessary for fire protection, strip enclosures of mobile
electric fence along the edges abutting the township
could be grazed in summer.
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Salinity indicators at Spring Street Swamp.
The appearance of the invasive weed Sharp Rush and
presence of extensive areas of the native Streaked Arrow-
grass areindicators of salinity.

Improvement in water quality regarding
wastewater/sewage effluent from Beveridge.
Water contamination sources from nearby Beveridge
should be reduced.

Other Issues

W eeds. Blackberry and outbreaks of Sharp Rush
constitute a. threat to the conservation values of the site

Potential for wetland conservation and
interpretation. In the context of the Merri Volcanic
Plains, Spring Street Swamp is one of the few natural
wetlands remaining. The diversity of wetland and
grassland habitats present, with assistance through
regeneration and species enrichment plantings, provides a
high potential for wetland conservation. Given its access,
the site would be excellent as a public interpretation area.

Require a community conservation group;
liaison with NRE/Shire of Mitchell. The
formation of alocal community conservation group
would greatly assist these works. Input from the
Department of Conservation and Natural Resources and
thelocal council (Mitchell) may be required regarding the
control of weeds and availability of indigenous plants.
Land holders of sections of the site should be approached
and informed of its conservation valuesin an effort to
alter land-use so as to improve natural habitat.
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MUVP B MERRI CREEK DONNYBROOK TO BEVERIDGE

This management unit consists of one site of national fauna significance (site 4) and one of regiona fauna
significance (site 5) and surrounding land that forms habitat links. The evaluation of this unit covers a range of
threatening processes and management issues in depth and is referred to in other site evaluations where such processes
and issues arise.

Map Reference: 7822 196429 to 7923 251505 (Merri Creek).

L ocation/Size: Merri Creek and surrounding catchment between Donnybrook Road and Beveridge Lane.
Approximately 2300 ha.

Municipality: City of Whittlesea and Shire of Mitchell.

Description: The eastern edge of the unit contains a contiguous native vegetation link of broad-acre

grassland/grazing land flanking the Merri Creek. The North Eastern Railway traverses the
western edge. Blocks within the unit contain a mosaic of rock-cleared or cultivated paddocks
and rocky areas.

PHYSICAL FEATURES

The management unit lies on the volcanic plains of the Eastern Uplands and contains the mid-reaches of the Merri
Creek.

Landforms

Volcanic plain: cone/cone-slopes (Bald Hill), stony crests, stony rises, stony plains, buckshot crests, gilgai plains,
swales/stony knoll aprons, creek/escarpments/cliffs (Merri Creek) and ephemeral drainage lines. Alluvia plain:
sedimentary plain-slopes (Merriang Road) and stream floodplain (Merri Creek Glenburnie Road to Merriang Park). At
the head of the Merri Creek gorge upstream of Donnybrook, the creek valley has a broader floodplain. The Merri
Creek has lower columnar basalt cliffs and less extensive terraces, boulder screes and escarpments than downstream in
MLVP C. The creek bed contains rocky riffles, basalt cobbles, tessellated basalt pavement and rock shelves forming
small waterfalls below reedy pools. Elevation is 220-357 m (Bald Hill).

Hydrology

The Merri Creek upstream of Donnybrook is ephemeral, running in winter—spring and after summer rains.

Rainfall: 620-640 mm.

© 1997 Nillumbik Shire Council




Home Screen

32

Site 4 Bald Hill

Map Reference: 7822 214462 to 7823 238477 (Merri Creek); 7822 229466 (trapping site on the Merri
Creek at the boundary of ‘Hillside’, ‘Bradands and ‘Merriang Park’); 7822 230428
(‘Donnybrook Road Lake'). One minute lat/long grids include 37° 30' x 144° 59' to 145°
00, 37° 31' x 144° 59' to 145° 00" and 37° 32' x 144° 59" .

L ocation/Size: Merri Creek and surrounding catchment east of Bad Hill on ‘Bradlands, ‘Hillside’,
‘Merriang Park’ and adjacent properties. Approximately 1300 ha.
Municipality: City of Whittlesea and Shire of Mitchell.

Land Tenure/Use: Private: land pending permit for zoning as extractive and owned by Bora Austraia
(Bradlands) or under lease to Boral Australia pending zoning as extractive (Hillside);
remainder is rural broad-acre farm settlement with sheep and cattle grazing.

Landforms: Volcanic and alluvial plain (see MUV P B). Elevation is 240-280 m.

Natural Heritage Values

L andscape. These assessments are based on the condition when surveyed in 1987/88, before recent land management
which has contributed to an appreciable (but not irreversible) decline in values. The site contains the most
diverse assemblage of volcanic plains landforms in NEM. These support one of the most diverse ad
representative volcanic plains fauna and faunal habitat assemblages known. The riparian and grassland landscape
at the trapping site was after Craigieburn Grassland one of the most intact occurring on the volcanic plains of
NEM. These landscapes and their conservation values are poorly represented and maintained elsewhere.

The broad-acre farms are among the most remote and least disturbed by land-use on the volcanic plains of
NEM. The site has comparable grassand ‘wilderness' landscape values to the Little River Gorge (WM) and isthe
equal to any on the Western Volcanic Plains. Relatively low density settlement and land-use intensity has
protected these values.

Scientific and Educational Values

Scientific reference. Electrofishing site and instream reference point on the Merri Creek above the rail bridge 3
km north-east of Kalkallo.

HABITAT SIGNIFICANCE

Assessment:  Very High—Category 2
Reference stands: nil

Relatively intact and extensive stands: Woolly Tea-tree riparian scrub (18.2); Kangaroo Grass stony knoll
grassland (22.1); Common Tussock-grass plains grassland (23.1); Kangaroo Grass plains grasdand (23.2);
Brown-back Wallaby-grass seasonal wetland (25.3); Blunt Pondweed permanent wetland (26.1; Donnybrook Road
Lake)

Partially intact or small stands: River Red Gum (volcanic plain) grassy woodland (14.1); River Red Gum
(plains) drainage line woodland (30.1; ‘Bad Hill Creek’); Lightwood-Tree Violet cliff/escarpment
shrubland (20.5)

Remnant, degraded or establishing stands: Yellow Box—Hill Manna Gum grassy woodland (14.2; remnants
on the eastern foot-slopes of Bald Hill); Common Reed—Cumbungi—Tall Spike-sedge (emergent herbfield)
seasonal wetland (25.7); Lightwood—Tree Violet cliff/escarpment shrubland (20.5; eliminated from Bald Hill)

Endangered species: Swollen Swamp Wallaby-grass, Tough Scurf-pea

Vulnerable species: Curly Sedge

Rar e species: Water Starwort (Callitriche umbonata), Slender Tick-trefoil, Dusky Scurf-pea

Critical assemblages or populations: Southern Lined Earless Dragon Critical Conservation Area (Merri Creek
east of Bald Hill). One of the most extensive and intact areas of plains grassland and stony knoll grassland in
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NEM. The site contains one of the highest representations of plant communities (seven) on the volcanic plains
of GM. Most habitats and VROT plant species are threatened by current livestock grazing.

FAUNAL SIGNIFICANCE: Site 4 Bald Hill

Assessment: National—Category 3 (B); State (B, C, D, E); Regional (B, C, D, E,
F)

Reference grids for the significance keysinclude:

43 37° 30 x 144° 59'; Merri Creek east of Bald Hill

40 37° 32 x 144° 59 Donnybrook Road Lake

B. RARITY: Rare or Threatened Fauna

a. Endangered fauna

National. 42 Southern Lined Earless Dragon (one seen on 18 October 1988)

b. Vulnerable fauna

State. 4& Plains-wanderer (one seen on Braglandsin 1983; included in post-1986 analysis as almost certainly still
present; time constraints prevented searching for the Plains-wanderer or Striped Legless Lizard during this study)

c. Rare fauna

Regional. 42 Red-chested Button-quail, Freshwater Blackfish

C. DIVERSITY: Species/Assemblage Richness—point census/trapping

b. Waterbirds

Regional. 4b. 21 (13 waterfowl and 8 wader) species present at Donnybrook Road Lake on 28 May 1991
h. Bats

State. 4& 8 speciesincluding the White-striped Freetail Bat Southern Forest Bat and Inland Broad-nosed Bat trapped
along the Merri Creek near the Gas and Fuel pipeline between 1 and 3 March 1989

k. Frogs

Regional. 4& 6 species including the Plains Froglet and Striped Marsh Frog near the bat trapping site between 1
and 3 March 1989

I. Reptiles

Regional. 4& 8 speciesincluding the Large Striped Skink, Cunningham’s Skink, Bougainville's Skink, Tussock
Skink, Little Whip Snake and Lowland Copperhead in a 2 hour herpetofauna search of stony rises about 500 m
upstream of the North Eastern Railway bridge on 18 October 1988

m. Freshwater fish

Regional. 4& 2 species (2 Short-finned Eels and 1 Freshwater Blackfish) at the Merri Creek electrofishing site
upstream of the North Eastern Railway bridge on 1 February 1989

D. REPRESENTATIVENESS: Faunal Assemblages—reference grid survey

a. All native vertebrate fauna

Regional. 42 over 90 species

b. Native birds

Regional. 4& over 50 species

c. Native mammals

Regional. 4& 14 species

d. Herpetofauna

State. 4& 25 species
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e. Freshwater fish

Local. 4% 2 species

f. Butterflies

Local. 4% 13 species (diverse for the volcanic plains)

E. REPRESENTATIVENESS: Significant Species—reference grid survey

a. GM critical fauna (R1-R4 species)

Regional. 42 19 species

b. Regionally endangered fauna (R1 species)

State. 4& 4 species. Birds: Red-chested Button-quail, Little Button-quail. M ammals: Inland Broad-nosed Bat.
Reptiles: Southern Lined Earless Dragon

c. Regionally vulnerable fauna (R2 species)

Regional. 42 5 species. Birds: Spotted Harrier, Black Kite, Black Falcon. M ammals: Fat-tailed Dunnart. Fish:
Freshwater Blackfish

d. Regionally rare fauna (R3 species)

Regional. 4b: 4 species. Birds: Australasian Shoveler, Pink-eared Duck, Hardhead, Musk Duck

Regional. 4& 2 species. Birds: Black Falcon Frogs: Plains Froglet

e. Regionally depleted fauna (R4 species)

Regional. 4& 9 species. Birds: Brown Quail, Buff-banded Rail, Latham’s Snipe, Whistling Kite, Rainbow Bee-
eater, White-winged Triller, Striated Fieldwren, Rufous Songlark. Butter flies: Small Copper

f. Regionally restricted fauna (R5 species)

Regional. 4& 13 species. Birds: Banded Lapwing, Cattle Egret, Australian Shelduck, Barn Owl, Long-billed
Corella, Singing Bushlark. Reptiles: Large Striped Skink, Cunningham’s Skink, Bougainville's Skink,
Tussock Skink, Little Whip Snake. Fr ogs: Striped Marsh Frog, Common Spadefoot Toad

Local. 4P 2 species. Birds: Great Egret, Australian Shelduck

F. POPULATION DENSITY: Viability and Abundance—point census

a. International migratory birds

Regional. 42 5 Latham’s Snipe near the junction of Bald Hill Creek and Merri Creek on 18 October 1988

c. Waterfowl

Regional. 4b: 203 individuals of 13 species on Donnybrook Road Lake on 28 May 1991

m. Regionally rare fauna (R3 species)

Regional. 4P: 8 Hardhead and 8 Pink-eared Duck at Donnybrook Road Lake on 28 May 1991

n. Regionally depleted fauna (R4 species)

Regional. 4& 8 Rainbow Bee-eaters along Bald Hill Creek on 18 October 1988; over 50 Small Copper butterflies
above the eastern escarpment of the Merri Creek near the boundary of Braglands and Merriang Park on 18 October
1988

0. Regionally restricted fauna (R5 species)

Regional. 42 46 Australian Shelduck in plains grassland at Braelands on 5 June 1991

Regional. 40: 25 Australian Shelduck at Donnybrook Road Lake on 28 May 1991

Outlook

The clearing of surrounding rocky grassland has partially severed habitat links for ground fauna. The impact of
increasing land-use intensity (e.g. heavy livestock grazing, removal of rocks from paddocks and weed invasion) over
the last 10 years has led to a deterioration in biological values. The substantial population of foxesis threatening the
ground fauna
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FAUNA

Rare or Threatened Fauna

Ba 4& Southern Lined Earless Dragon. This species has been recorded in Victoriain the last decade from

only four localities (all in GM). Theseinclude Bald Hill (this site), Craigieburn Grassland (site 10) and the Little
River Gorge upstream of Little River township and Jacksons Creek near Diggers Rest. At Bald Hill, the dragon
was located in Kangaroo Grass stony knoll grassland (22.1) on 18 October 1988. The area was near arock wall
where a stony crest extends in a continuous band from boulder screes and cliffs along the Merri Creek onto the
stony plains. The rock wall formed a boundary between two properties. North of the wall was heavily grazed by
sheep. The south (Hillside) had been subjected only to low intensity cattle grazing over an extended period.

The combination of dry, open ground with sparse tussocks of Short Wallaby-grass and extensive areas of
embedded rock abutting dense tussock cover of Kangaroo Grass occurs at each of the four sites where the dragon
was recorded in GM. The species was not subsequently recorded at Bald Hill during pitfall trapping studies
conducted by NRE officersin 1995 (Peter Robertson pers. comm.). There is concern over whether it survivesin
the locality (see Threatening Processes).

Extensive areas of grassland and embedded rock habitat flank several sections of the Merri Creek at Bald Hill.
The Merri Creek gorge and associated fencelines have partly protected the escarpment, riparian and adjacent stony
knoll habitat from excessive stock grazing. The broad-acre farms of the Bald Hill site offer extensive, relatively
unmodified and intact habitat. As aresult, they support threatened fauna species such as the Earless Dragon that
arerare or absent elsewherein NEM.

Earless Dragons have become very rare and are extremely difficult to locate. They require a‘stealth’ approach
rather than active searching such as lifting rocks. None have been located in GM under surface rocks using the
latter technique. The dragon inhabits underground dens (probably excavated by Wolf Spiders, Fat-tailed Dunnarts
or House Mice) at the end of long, narrow tunnels. These often contain an entrance at the base of an embedded
basalt rock. The dragon at Bald Hill was observed by binoculars amongst arock outcrop. For much of thetime it
lay motionless and alert with head raised, in waiting for passing prey. The animal was small (6-8 cm long) and
its mottled, creamy-yellow and light brown markings were camouflaged by dappled background shadows cast by
the rocks and grass tussocks. Stone fences surrounded with embedded rock appear critical for the survival of the
species (see site 10).

Little is known about the breeding and feeding behaviour of the Earless Dragon. They are presumably egg-
laying. Most dragons excavate special incubation burrows for their eggs (Peter Robertson pers. comm.). It is
likely that the Earless Dragon uses such burrows during early summer, the heat-conducting rocks providing an
incubation chamber. An individual at Little River in January 1990 was observed pouncing on ants, grasshoppers,
flies and atiger moth. It chased prey or escaped from danger with swift bursts of speed. It was also capable of
climbing vertical rock faces. The species appears to occupy only a small territory, seldom moving far from its
sunning/scanning sites and den. The individual at Little River ranged over a small area of less than 20 m?
amongst the grass tussocks and rocks.

Earless Dragons were apparently widespread and moderately common on the volcanic plains near Melbourne
at the time of European settlement (e.g. YarraBend, 1880s). Many of these localities are now in the urban area
and the natural habitat has been destroyed. Remaining areas are becoming intensively farmed. Loss of native
grassland and rocks which provide cover/breeding habitat and protection from fox predation is threatening the
species (see Management).

Within Australia, the Southern Lined Earless Dragon now only occurs on the western volcanic plains of GM
and around Canberra. The former areaisthe driest part of southern Victoria (annual rainfall 450-620 mm) and
connects viathe Kilmore Gap in the Great Divide to areas in northern Victoria where the dragon once occurred.
The genus to which this dragon belongsistypically inland Australian (Eyrean) in range. Similar to the Striped
Legless Lizard, the former range of the Earless Dragon was naturally disjunct in the foothills and plains of the
low, uniform seasonal distribution rainfall zone of south-eastern Australia. A number of endangered grassland
plants including the Button Wrinkle-wort and Small Scurf-pea share comparable range disjunctions. The uniform
rainfall zone only extends into the far western edge of NEM on the Merri Volcanic Plains.
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42 plains-wanderer. One seen in the late summer of 1983 in low, open tussock grazing land (ex-K angaroo
Grass plains grassland; 23.2) dominated by Bristly Wallaby-grass and Velvet Tussock-grass on ‘Braglands' (local
quail shooter pers. comm.). Searches for the species were not conducted during the survey. Specific survey (e.g.
night spotlighting by vehicle or day searches with trained dogs) needs to be conducted to locate the elusive
Plains-wanderer. It islikely to still persist.

42 Red-chested Button-quail. Pair observed in alarge stand of tall, dense (only lightly grazed) Kangaroo
Grass stony knoll grassland (22.1) and Kangaroo Grass plains grassland (23.2) at Hillside to the west of the
Merri Creek on 2 March 1989. There were only four other sightingsin NEM (site 5 at Kalkallo Common, site
10 at Craigieburn Grassland, site 14 at Woody Hill Swamp and site 15 at Fenwick Stud). The Bald Hill sitelies
within the Kilmore Gap biogeographic system and contains the strongest assemblage of inland avifaunain
NEM. These species include the Little Button-quail, Red-chested Button-quail, Black Kite, Spotted Harrier and
Black Falcon. They are considered vagrant or irregular visitors to other parts of NEM.

48 Black Falcon. Onewas observed perched amongst River Red Gum grassy woodland (14.1) during the bat
trapping survey of 1 to 3 March 1989.

48 Freshwater Blackfish. Onewas taken during the electrofishing survey from the reedy pools upstream of
the North Eastern Railway bridge on 1 February 1989. There are only small populations remaining in the Merri
Creek. This species has been eliminated in recent decades from the inner sections of streams around Melbourne
(e.g. lower Plenty River). Once plentiful, it is now absent from the Merri Creek below the Craigieburn regional
sewage treatment plant outlet. The polluted water in the stream below the Cooper Street tips contains
predominantly alien species (e.g. Roach, Redfin, Mosquito Fish and Goldfish). The future survival of the
Freshwater Blackfish in the Merri Creek isinsecure given the commission of a sewage treatment plant at Wallan
and the likely commission of additional plants asresidential and industrial development proceeds.

Critical Assemblages or Populations

Ch

Dd

42 High diversity of bats on the Merri Creek east of Bald Hill. Eight speciesincluding 1 White-
striped Freetail Bat, 2 Inland Broad-nosed Bats and 6 Southern Forest Bats were trapped in Woolly Tea-tree
riparian scrub (18.2) along the Merri Creek between 1 and 3 March 1989. The trapping effort involved nine
trapnights. Harp traps were placed over pools under overhanging River Red Gum branches.

42 High diversity of herpetofauna. With the exception of Craigieburn Grassland, the site supports the
most diverse assemblage of reptiles and frogs on the volcanic plains of GM. Twenty-five species were recorded.
They included substantial populations of the Large Striped Skink, Cunningham'’s Skink, Bougainville's Skink,
Tussock Skink, Little Whip Snake and Lowland Copperhead (extension along the creek onto the Merri Plains
from nearby upland areas). The site connects significant areas of volcanic plains grassland habitat to the south.
Pitfall trapping of rocky grassland areas would likely locate the Striped Legless Lizard. This species occursin
sites to the north and south along the Merri Creek.

Other Significant Fauna

Birds

Eb

Ec

4@ |jttle Button-quail. Two sightings were made in NEM in June 1991 during alocal irruption from the
inland. One of these was at O’ Herns Road Swamp (site 12). A single bird was seen in the Bald Hill site on 5
June 1991. It flushed from the edge of recently ploughed grassland into Common Tussock-grass plains grassland
(23.1) in freshwater meadows above Bald Hill Creek, just upstream of the Merri Creek. Little suitable native
seed was present in the locality. The bird had been feeding on the corms of the introduced Common Onion-grass,
exposed by the ploughing.

42 Spotted Harrier and Black Kite . Each of these regionally vulnerable birds of prey species is
characteristic of the north-western plains of Victoria. They are largely late summer—autumn visitors to NEM,
influenced by inland drought and local seasonal conditions causing prey abundance (e.g. House Mice and quail).
Each was observed near the corner of Hillside, Braglands and Merriang Park during the bat trapping survey of 1 to
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3 March 1989. The Spotted Harrier was hunting over Common Tussock-grass plains grassland (23.1). The Black
Kite was coursing along the Merri Creek over Woolly Teartree riparian scrub (18.2).

42 Australasian Shoveler, Pink-eared Duck, Hardhead and Musk Duck at Donnybrook Road
L ake. The lake is north of Donnybrook Road, 2 km east of Donnybrook. Twenty-one waterbird species
composed of thirteen species of waterfow! (203 birds) and eight species of waders (13 birds) were present on the
lake on 28 May 1991 (Martin Schulz pers. comm.). The lake supports extensive submerged herbfields of Blunt
Pondweed permanent wetland (26.1). The substantial populations of waterfowl suggest that other species such as
Fennel Pondweed or Many-fruit Tassel may be present. Waterfowl! recorded in May 1991 included 7 Australasian
Grebe, 18 Hoary-headed Grebe, 45 Eurasian Coot, 16 Australian Wood Duck, 3 Black Swan, 22 Pacific Black
Duck, 37 Grey Teal, 5 Chestnut Teal, 8 Pink-eared Duck, 8 Hardhead, 25 Australian Shelduck, 3 Musk Duck
and 6 Australasian Shoveler. Thisis comparable with the highest waterfowl population densities recorded on the
plains of NEM (see sites 12 and 39). The autumn of 1991 was very dry and the lake provided an important
waterbird ‘drought refuge’ .

42 Brown Quail, Buff-banded Rail, Latham’s Snipe and Striated Fieldwren of the plains
grassland meadows. One quail, two rails, two snipe and two Striated Fieldwren were observed in a stand of
Common Tussock-grass plains grassland (23.1) in floodplain freshwater meadow near the junction of Bald Hill
Creek and Merri Creek on 14 November 1989. Five snipe had been recorded in the same locality on 18 October
1988.

42 Rainbow Bee-eater. Eight birds were investigating the banks of Bad Hill Creek at Hillside in
preparation for nesting on 18 October 1988. The vegetation is River Red Gum (plains) drainage line woodland
(30.12).

48 White-winged Triller, Rufous Songlark and other River Red Gum woodland birds. The
site supports a higher diversity of grassy woodland species (e.g. birds of prey and tree hollow nesting parrots)
than other sites along the Merri Creek. The stand of River Red Gum grassy woodland (14.1) to the east of the
Merri Creek in the northern corner of Braelands contains a number of faunal species that would be otherwise
absent. These include the Tawny Frogmouth (caught in a bat trap on 1 March 1989), Crimson Rosella (4 June
1990), Gang-gang Cockatoo (seven birds on 3 March 1989), White-winged Triller (nesting on 14 November
1989), Rufous Songlark (nesting on 18 October 1988), Little Wattlebird and Pied Currawong (4 June 1990). The
rosella, cockatoo and currawong are autumn—winter visitors from forests of the Eastern Uplands. The wattlebird,
which is uncharacteristic of red gum woodlands, was a wandering juvenile seen on 3 March 1989.

Mammals

Eb

Ec

4& |nland Broad-nosed Bat. Two were trapped in Woolly Tea-tree riparian scrub (18.2) along the Merri
Creek at the boundary of Braelands and Merriang Park between 1 and 3 March 1989. The bat trap had been placed
in 1 m of water in a pool under an overhanging River Red Gum. This bat, which is characteristic of the River
Red Gum plains of the Murray Valley, had not been recorded in southern Victoria before this study. The Plenty
Valley providesthe range limits for the related Inland Broad-nosed Bat and Eastern Broad-nosed Bat and is one of
their nearest known approaches in habitat and range.

The Inland Broad-nosed Bat occurs in lower annual rainfall areas (500-640 mm) than the Eastern Broad-nosed
Bat (640-700 mm) in GM. Both species are largely confined to watercourses. The Eastern Broad-nosed Bat is
restricted to the alluvial plains (habitats 5.1, 5.3, 14.3 and 16.4) while the Inland Broad-nosed Bat is restricted to
the volcanic plains (habitats 14.1, 14.8, 16.2 and 18.2, 30.1).

48 Fat-tailed Dunnart. Several nests were |ocated amongst friable brown uniform clay loams under rocksin
Kangaroo Grass stony knoll grassland (22.1) during the survey.

48 Uncommon plains mammals. Echidnas, Common Wombats, Eastern Grey Kangaroos and Black
Wallabies range the remote sections of the creek. Populations enter the site from the Great Divide through
habitat links in the upland hills (Eden Hills site).

Butterflies
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42 Merri Creek east of Bald Hill. Butterfly searches were conducted on 18 October 1988 and 1 March
1989 along the creek to either side of the Gas and Fuel pipeline crossing. Thirteen native, non-migratory species
were recorded. An emergence of over 50 Small Coppers was seen on 18 October 1988. This species has declined
on the volcanic plains and was not recorded elsewherein NEM in these numbers. There was also a Caper White
migration occurring on 18 October 1988. This species originates from central and northern Australia. Large
numbers appear every five to 10 years in southern Australia after good inland breeding seasons. The Caper
Whites passed through for much of the day at 1-2 m above the ground. Eastern Ringed X enicas were also seen
at thistime. They are rare on the volcanic plains. Several Symmomus Skippers and one Klugs Xenica were
observed on 1 March 1989. Larvae of the Symmomus Skipper are reared on Spiny-headed Mat-rush which grows
on the creek escarpments. The skipper israre on the volcanic plains.

Freshwater fish

48: Electrofishing Survey: Merri Creek—above rail bridge 3 km north-east of Kalkallo

Map reference. 7822 219462. Altitude. 250 m. Survey date. 1 February 1989

Vegetation. Instream: submerged and emergent herbfield (fair condition; 10% cover of agae). Bank:
Woolly Tea-tree riparian scrub (18.2; fair condition). Frontage. Lightwood-Tree Violet cliff/escarpment
shrubland (20.5; poor condition; weeds include Gorse, African Box-thorn, Sweet Briar, Fennel and
Montpellier Broom); Common Tussock-grass plains grassland (23.1; fair condition).

Physical Features:

Pools

Substrate. Deep silt, logs and basalt boulders and cobbles on basalt base

Maximum size (mid-summer). 6 m wide by 2.0 m deep by 50 m long

Riffles

Substrate. Basalt boulders and cobbles on basalt base and sections of tessellated pavement

Flow (mid-summer low): Size. 0.5m wide by 2cm deep. Velocity. 0.2 m/sec. Rate.
0.5 ML/day

Water quality

Summer: Temperature. 19.0°C. Conductivity. 460 ms. Turbidity. Clear

Fish Recorded During Survey

Native species number s/status. Short-finned Eel (2); migratory sub-adult. Freshwater Blackfish (1);
likely breeding resident

Alien species numbers/status. Goldfish (8); likely breeding resident. Mosquito Fish (3); likely
breeding resident

MANAGEMENT

Threatening Processes Conservation Measures

Regional Habitat Link Strategy

Habitat connectivity. Intact riparian habitat link south to the Kalkallo-Donnybrook North Rail Reserve site.
This then links the Craigieburn to Donnybrook and Craigieburn Grassland sites. Partially intact links occur north to
the Beveridge Rail Reserve site. Links south-east along the Darebin Creek to the Fenwick and Surrounds site are
virtually severed.
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Broad-acre farm subdivision, loss of cover due
to livestock grazing/rock clearing and fox
predation. These are each substantial threatsto the
Southern Lined Earless Dragonin GM. Urban
encroachment and subdivision of broad-acre farmsinto
farmlets has eliminated most known sites of the dragon.
Each of the four known surviving populations is small
and fragmented and at risk of elimination through further
habitat 10ss and degradation. Over recent years the habitat
of the Earless Dragon along the Merri Creek in the Bald
Hill site has been heavily grazed by sheep and the
grassland cover has been reduced to rocks and bare
ground. Fox populations in the area have increased and
the dragon has not been located since it was first
observed in 1988. It appears unable to persist under
heavy grazing due possibly to food and cover loss and the
associated increased risk of predation.

The dragon was located aong the Merri Creek in the
Bald Hill sitein aremote corner of three adjoining broad-
acre farms. Intense livestock grazing (mostly sheep) has
occurred on two of these properties over the last decade.
This has removed most of the shrub layer vegetation
(particularly during droughts).

Farm management intensification/pasture
improvements. Farmlet subdivision of broad-acre
grazing land within or adjacent to the site will reduce
faunal values. Concomitant with farm intensification has
been anincrease in levels of livestock grazing and loss or
modification of native grasslands through pasture
‘improvements’ including rock removal, cultivation and
application of fertilisers, pesticides and herbicides.
Severa stands of grassand and freshwater meadow were
undergoing cultivation when last visited in June 1991.

Lack of regeneration of River Red Gums and
shrubs. Regeneration has been prevented by livestock.

Earless Dragon management/critical habitat
nomination. The Merri Creek and a strip to either side
extending 200 m for the length of the site is proposed as
the Earless Dragon Critical Conservation Areain NEM.
Despite recent land degradation, sections of grassland
protected from grazing by fencelines are relatively intact.
The Earless Dragon is the rarest and probably most
habitat-dependent and specialised plains grassand reptile.
The future viability of remaining populationsis
dependent on the retention and enhancement of rocky
grassland habitat and habitat links. Management should
include restrictions on clearing, cultivation, rock removal
and excessive grazing of rocky grassand and predator
(particularly fox) and rabbit control. Active conservation
management for this endangered speciesis required
otherwise its regional and national extinction may result.

Strengthen habitat links. Conservation
management of the site as a habitat link is critical for the
movement of faunain the Merri Creek valley. The long-
term viability of faunal populations at Craigieburn
Grassand depend on protecting upstream native grassland
habitat links.

Native vegetation/rock clearance controls.
With the exception of approved extraction permit areas,
these need to be enforced to protect one of the last known
localities of the endangered Earless Dragon.

Require land-use and conservation plans for
land protection works. These should outline
appropriate land management from protection of existing
values through to habitat enhancement programs such as
weed and predator control and revegetation.

Grazing exclosure zones under River Red
Gums/regener ation. Stock should be excluded by
fencing from sections (preferably all) of the stand of
River Red Gums on the plains to the east of the Merri
Creek to enable natura regeneration.

Regional Hydrological Strategy
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Declining water and habitat quality of the
Merri Creek. Where stock gain access to the creek,
native riparian vegetation has been depleted and weed
invasion, bank erosion and water pollution is occurring.
When surveyed between the late 1980s and early 1990s,
the Braglands property on the east/south side of the Merri
Creek was being chronically overgrazed by sheep. Native
shrubland vegetation was severely depleted and River Red
Gums were dying from salinity related causes. The water
temperature of the creek was relatively high, influenced
by ineffective riparian vegetation cover and lack of
summer stream flow. Thiswas the result of timber
clearing and damming in the catchment and draining of
swamps, such as Hernes Swamp, which held back the
winter runoff and fed the stream through gradua seepage
over summer.

The upstream sewage treatment plant may eliminate
the Freshwater Blackfish, as summer flow is mainly
treated effluent. Nitrogen/phosphorous enrichment has
resulted, contributed to by livestock. Algal blooms
during summer have caused severe oxygen depletion and
eutrophication of the water.

Streamway livestock exclusion zone. A high
priority isthe provision for natural regeneration of
riparian and escarpment vegetation along the creek.
Adequate fencing should be provided for a set-back of at
least 100 m from both creek escarpments to contain
adjacent stony crests and stony plains. These support the
Red-chested Button-quail.

Reduce grazing levelsin freshwater meadows
on west side of creek. Thelow-lying meadows
(containing the cover-dependent Brown Quail, Buff-
banded Rail and Latham’ s Snipe) need to be protected
from livestock grazing. Grazing should not occur during
winter—spring when damage to the soft substrates and
herbfields occurs.

Monitor/improve water quality of creek. Water
quality tests, particularly for salinity, nitrates and E. coli
need to be conducted at all six electrofishing sites (and
additional sites at Barry Road and Bell Street) along the
Merri Creek. Streamway management that will improve
the water quality and protect the Freshwater Blackfish is
urgently required.

Other Issues

Bluestone quarry proposal. Much of the significant
grassland area of the site is owned or |eased by Boral
Australia. An application for rock extraction licenseis
being considered subject to the presentation of an
acceptable conservation management plan by Boral
Australia which follows environmental guidelines
required under the Mineral Resources Development Act.

I ssues relating to application of the Flora and Fauna
Guarantee, in particular impact on threatened flora and
fauna species, are being considered by the Department of
Natural Resources and Environment. Boral Australiahas
provided a consultant flora study by Biosis Australiaand
sponsored a trapping/assessment survey for the Southern
Lined Earless Dragon by NRE. Approval for mining will
be subject to successful application to Council for a
planning permit under the Local Government Planning
Scheme.

Montpellier Broom along the Gas and Fuel
pipeline. The broom appears to have been brought in
by installation earthworks. Spread of the broom is partly
controlled by the intensive sheep grazing regime.
Without immediate eradication, the weed has the
propensity to over-run the areaif a streamway livestock
exclusion zoneis erected.

Conservation incentives to landowners. These
will be required to achieve many of the habitat
enhancement objectives.

Require intensive flora/fauna studies.

Land protection worksrequired by Gas and
Fuel Corporation. The Gas and Fuel Corporation
needs to remove Montpellier Broom and other weeds
such as Gorse and Serrated Tussock which have
established as a result of soil disturbance aong the path
of the gas pipeline. Removal will need to be by contact
spraying or hand. Monitoring of any re-establishment of
these weeds should be undertaken.
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Site 5 Kalkallo-Donnybrook North Rail Reserve

Map Reference: 7822 193443 (Kalkallo Common); 7822 193441 (Kalkallo Cemetery); 7822 196429 to
7822 214462 (Merri Creek); 7822 208435 to 7823 227507 (railway reserve from 400 m
north of Donnybrook station to Beveridge Lane). One minute lat/long grids include 37° 28' x
144° 59", 37° 29' x 144° 58' to 144° 59', 37° 31' x 144° 57' to 144° 58 and 37° 32' x 144°

57' to 144° 58'.

L ocation/Size: Kalkallo-Donnybrook and the Merri Creek upstream to the NE Railway bridge and the NE
Railway reserve from the Donnybrook mineral springs to Beveridge Lane. Approximately
400 ha.

Municipality: Shire of Mitchell and City of Whittlesea (east of NE Railway).

Land Tenure/Use:  Public: Kalkallo Common (NRE); V Line Reserve along the NE Railway; and Kalkallo
Cemetery (Shire of Mitchell). Private: vacant blocks on the fringe of Kalkallo township and
farmland. The common is occasionally agisted for livestock grazing (generally horses).
Farmlets near Kalkallo and Donnybrook and broad-acre farms of sheep and cattle in the
north.

Landforms: Volcanic plain (see MUV P B). Elevation is 220-240 m.

Natural Heritage Values

L andscape. The Kalkallo Common/Kal kallo Cemetery is the most extensive and intact area of gilgai plain on
public land in NEM and one of the most intact remaining on the volcanic plains of GM. It is representative of a
formerly widespread volcanic plains landscape that has been virtually eliminated. It should receive priority
protection and conservation management.

Scientific and Educational Values
Invertebrates. Freshwater crayfish (Engaeus quadrimanus) at electrofishing site

Scientific reference. Electrofishing site and instream reference point on the Merri Creek below rail bridge 2 km
north-east of Kalkallo.

HABITAT SIGNIFICANCE

Assessment:  Very High—Category 3

Reference stands: Kangaroo Grass plains grassland (23.2; Kalkallo Common); Brown-back Wallaby-grass seasonal
wetland (25.3; Kalkallo Common)

Partially intact or small stands: River Red Gum (plains) drainage line woodland (30.1; Kalkallo Creek);
Woolly Tea-treeriparian scrub (18.2); Lightwood-Tree Violet cliff/escarpment shrubland (20.5); Kangaroo Grass
stony knoll grassland (22.1); Common Tussock-grass plains grassland (23.1)

Remnant, degraded or establishing stands: River Red Gum (volcanic plain) grassy woodland (14.1); Swamp
Gum swampy woodland (27.1)

Endanger ed species (presumed extinct): Small Pepper-cress (west side of the NE Railway about 200 m south
of Beveridge Lane; last seen in November 1986 now overgrown by weeds due to rail disturbance); Prasophyllum
sp. aff. frenchii (undescribed and endangered volcanic plains orchid last seen in November 1986 on the east side
of the line about 1 km south of Beveridge Lane; eliminated by rail management access track)

Rar e species: Agrostisaemula var. setifolia, Pale Swamp Everlasting, Slender Tick-trefoil

Critical assemblages or populations: Gilga Plains Grasdand Critical Conservation Area (Kalkallo
Common/Cemetery). This area contains the most intact example of gilgai plains grassland in NEM. This
consists of Kangaroo Grass plains grassland at the cemetery (the only remaining in GM with a shrub-pea
stratum) and higher ground on the common and Brown-back Wallaby-grass seasona wetland in low-lying gilgais
on the common. Such intact examples of plains grassland/seasonal wetland are rare on the volcanic plains. A
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small stand of stony knoll grassland on private land south of Kalkallo Cemetery supports the VROT Slender
Tick-trefoil and regionally vulnerable Pussy-tails and Narrow-leaf New Holland Daisy. The regionally vulnerable
Chaffy Bush-pea and regionally depleted Smooth Rice-flower occur at Kalkallo Cemetery.

FAUNAL SIGNIFICANCE : Site 5 Kalkallo-Donnybrook North Rail
Reserve

Assessment: Regional—Category 2 (B, C, D, E, F)

Reference grids for the significance keysinclude:

5& 37° 28' x 144° 59'; North East Railway—Donovans Lane to Beveridge Lane

5b. 37° 31" x 144° 57'; Kalkallo Common/Cemetery

5C. 37° 31' x 144° 58'; Merri Creek north-east of Kalkallo

50 37° 32' x 144° 57'; Merri Creek north of Donnybrook

B. RARITY: Rare or Threatened Fauna

c. Rare fauna
Regional. 5P: Red-chested Button-quail (Kalkallo Common on 10 January 1990)

C. DIVERSITY: Species/Assemblage Richness—point census/trapping

k. Frogs

Local. 5P 5 species including the Plains Froglet and Common Spadefoot Toad at Kalkallo Common on 31 May
1991

I. Reptiles

Regional. 5% 8 speciesincluding the Eastern Three-lined Skink, Southern Water Skink and Bougainville's Skink
from the Merri Creek electrofishing site and surrounding stony crests, 2 km north-east of Kalkallo on 20
September 1988

Regional. 50 7 species including the Cunningham’s Skink, Bougainville’s Skink, Eastern Three-lined Skink,
Little Whip Snake and L owland Copperhead from a 2-hour search of the stony crests and rises south of Kalkallo
Cemetery on 14 January 1992

m. Freshwater fish

Regional. 5 2 species (2 Short-finned Eel and 3 Australian Smelt) at the Merri Creek electrofishing site 2 km
north-east of Kalkallo on 20 September 1988

D. REPRESENTATIVENESS: Faunal Assemblages—reference grid survey
b. Native birds

Local. 5% 42 Species. 5P: 30 Species

c. Native mammals

Local. 5P: 2 species: Echidnaand Eastern Grey Kangaroo at Kalkallo

d. Herpetofauna

Regional. 5b. 15 species

E. REPRESENTATIVENESS: Significant Species—reference grid survey
a. GM critical fauna (R1-R4 species)

Local. 5b: 2 species. 500 1 species

b. Regionally endangered fauna (R1 species)

Regional. 50 1 species. Birds: Red-chested Button-quail

c. Regionally vulnerable fauna (R2 species)
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Regional. 5% 1 species. Fish: Australian Smelt
d. Regionally rare fauna (R3 species)
Regional. 50 1 species. Frogs: Plains Froglet
e. Regionally depleted fauna (R4 species)
Local. 5¢ 1 species. Birds: Striated Fieldwren

f. Regionally restricted fauna (R5 species)

Regional. 5b. 9 species. Birds: Cattle Egret, Brown Songlark, Singing Bushlark. Reptiles: Large Striped
Skink, Cunningham’s Skink, Bougainville's Skink, Tussock Skink, Little Whip Snake. Frogs: Common
Spadefoot Toad

Regional. 5 8 species. Birds: Purple-crowned Lorikeet, Brown Songlark. Mammals: Water Rat. Reptiles:
Large Striped Skink, Bougainville's Skink, Tussock Skink, Little Whip Snake. Frogs: Common Spadefoot
Toad

Local. 5% 4 species. Birds: Cattle Egret. Reptiles: Tussock Skink, Little Whip Snake. Frogs: Common
Spadefoot Toad

F. POPULATION DENSITY: Viability and Abundance—point census

f. Frogs

Regional. 5D: Over 50 Plains Froglets and 30 Ewing's Tree Frogs calling at Kalkallo Common on the evening of
14 November 1989. Recent heavy rains had inundated the gilgais in the common. A chorus of over 100
Common Spadefoot Toads was heard at the common on 17 May 1989. This was the largest number encountered
in NEM during the survey

g. Rare/restricted colonial fauna

Regional. 5¢ 30 Cattle Egrets, 10 Straw-necked Ibis and 100 Australian White Ibis in the paddocks along
Donnybrook Road near the Merri Creek on 4 June 1990

m. Regionally rare fauna (R3 species)

Regional. 50: over 50 Plains Froglets at Kalkallo Common on 14 November 1989 (see Ff)

Outlook

The faunal significance will decline under present management as the habitat links to the common/cemetery have been
severed by housing at Kalkallo to the west and by rock-picking to the east. With management the faunal significance
of ground fauna at the common would increase.

FAUNA

Rare or Threatened Fauna

Bc 5P Red-chested Button-quail at Kalkallo Common. One seen along with several Stubble Quail in
Kangaroo Grass plains grassland (23.2) on 10 January 1990. The preceding months had been wet and the
common remained ungrazed during spring. The button-quail requires dense grassland cover. Livestock grazing
conducted at the common in 1991 and 1992 in combination with lack of cover resulting from successive years of
low rainfall over late summer—early autumn prevented the button-quail from revisiting the area. Searches should
be conducted for the Plains-wanderer a the common.

Other Significant Fauna

Birds

Ef 5C Purple-crowned Lorikeet in River Red Gums along the Merri Creek. The Purple-crowned
Lorikeet, Red-rumped Parrot and Restless Flycatcher were recorded in Woolly Tea-tree riparian scrub (18.2) at the
electrofishing site on 20 September 1988.
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5P Common Bronzewi ng. One observed foraging amongst Gorse thickets in Kangaroo Grass stony knoll
grassland (22.1) south of Kalkallo Cemetery on 31 May 1991. The bronzewing is a rare winter visitor to this
section of the Merri Plains.

Mammals

Ef

5C Water Rat. One at the electrofishing site, 2 km north-east of Kalkallo on 20 September 1988.

5P: Eastern Grey Kangaroo. Two present in Kangaroo Grass stony knoll grasdand (22.1) south of
Kakallo Cemetery on 14 January 1992.

Frogs

Ed 5P Plains Froglet at Kalkallo Common. This species callsin late winter and spring. Over 50 were

Ef

Ef

chorusing in mid-November 1989 after heavy rains.

5P common Spadefoot Toad at Kalkallo Common. In wet years when the gilgais are inundated and
the grasslands are saturated, large choruses of the Common Spadefoot Toad are heard at the Kalkallo Common. It
calls on rainy nights from mid-autumn to mid-winter. Over 100 were chorusing on 17 May 1989. The spadefoot
toad is widespread but uncommon on the Merri Volcanic Plains. It is abundant only in relatively unmodified
areas. Thelarval stageisrapid and adults breed in the temporary water in the roadside table drains and gilgaisin
wet years. The spadefoot toad is adapted to the lower and less reliable rainfall patterns and ephemeral wetlands of
the inland plains of Victoria The range extends into southern Victoria through the Kilmore Gap. The spadefoot
toad is a burrowing species adapted to loose soils. It may have declined el sewhere due to ground compaction
caused by hoofed animals. The draining of ephemeral wetlands has been a further limiting factor.

There are relatively low numbers of Common Bullfrogs and Spotted Marsh Frogs at Kalkallo Common as
these have long development periods requiring permanent water. They are common elsewhere and have benefited
from the establishment of dams. Cattle Egrets, White-faced Herons and ibis frequent the common in wet winters,
attracted by frogs and invertebrates such as land yabbies in the gilgais. This gives rise to the term * crab-holes’
given to the gilgais by farmers.
5b: Reptiles of the stony knoll grassland south of Kalkallo Cemetery. The Kangaroo Grass
stony knoll grassland (22.1) supports the Large Striped Skink, Cunningham'’s Skink, Bougainville's Skink,
Tussock Skink and Little Whip Snake. The area contains suitable habitat for the Striped Legless Lizard. A pitfall
trapping survey is recommended.

5¢ Habitat link in both directions along the streamway for herpetofauna. The Merri Creek at
Donnybrook connects significant areas of volcanic plains grassland habitat to the north and south. The creek and
its escarpments contain arelatively high density of herpetofauna species. Eight reptile species were taken in a 1-
hour herpetofauna search at the electrofishing site. The Southern Water Skink and Growling Grass Frog were
common along the creek. Only small areas of habitat suitable for the Earless Dragon (recorded in the adjoining
Bald Hill site) and the Striped Legless Lizard (recorded in the adjoining Craigieburn to Donnybrook site) remain
in the site. Ground fauna searching/trapping should be conducted for these species.

Freshwater fish

Ec 5C Australian Smelt. Three were electrofished and another dozen were seen in the Merri Creek about 1 km

below the railway bridge on 20 September 1988. This is one of only two of the 52 electrofishing sitesin NEM
in which the species was recorded. It is moderately common in the Y arra River. The apparent absence of the
migratory Common Galaxias indicates that the weir (prior to construction of the fish-way in 1993) at Dights
Falls on the Yarra River, which is below the confluence of the Merri Creek, restricted their movements. Large
populations of Mosquito Fish and Goldfish were present. The future survival of the Australian Smelt in the
Merri Creek isinsecure given the recent commission of the upstream Wallan sewage treatment plant.

5C: Electrofishing Survey: Merri Creek—below rail bridge 2 km north-east of Kalkallo

Map reference. 7922 209449. Altitude. 230 m. Survey date. 20 September 1988
Vegetation. Instream: submerged and emergent herbfield (fair condition). Bank: Woolly Tea-tree riparian
scrub (18.2; fair condition). Frontage: Lightwood—Tree Violet cliff/escarpment shrubland (20.5; poor
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condition; alien shrubs include Gorse, African Box-thorn, Sweet Briar, Fennel and Montpellier Broom and
alien herbsinclude Y orkshire Fog, Spanish Artichoke, Spear Thistle and Chilean Needle-grass); Kangaroo
Grass stony knoll grassland (22.1; poor condition).

Physical Features:

Pools

Substrate. Deep silt and basalt boulders on basalt base

Maximum size (early spring). 6 mwide by 1.5 m deep by 40 m long

Riffles

Substrate. Basalt boulders and cobbles on basalt base and sections of tessellated pavement

Flow (early spring high): Size. 3.0 m wide by 20 cm deep. Velocity. 0.6 m/sec. Rate.
85 ML/day

Water quality

Spring: Temperature. 13.0°C. Conductivity. 360 ms. Turbidity. Muddy floodwaters

Fish Recorded During Survey

Native species numbers/status. Short-finned Eel (3); migratory sub-adult. Australian Smelt (3
electrofished and an additional 12 seen); likely breeding resident

Alien species numbers/status. Goldfish (9); likely breeding resident. Mosquito Fish (2); likely
breeding resident.

MANAGEMENT

Threatening Processes Conservation Measures

Regional Habitat Link Strategy

Habitat connectivity. The Merri Creek formsa partialy intact habitat link between the Bald Hill site and the
Craigieburn to Donnybrook site. Kalkallo Common lacks effective habitat links.

Strengthen habitat links. The creek section of the management unit is partially degraded but directly links the
Craigieburn to Donnybrook site with the Bald Hill site and forms an integral component of the Craigieburn
Grassland to Bald Hill habitat link. Faunal conservation of both sites requires protection and enhancement of this
section of the link. Streamway conservation management would protect biological values within the stream and
support those of the adjoining significant sites.

Farm intensification and pasture Land protection and conservation of links
improvements, rock clearing, grassland between Kalkallo Common and the Merri
cultivation. Subdivision of broad-acre farmsinto Creek. Thisrefersto private land such the stony knoll

farmlets is occurring along with farming intensification. | grassland south of Kalkallo Cemetery and rock-picked
Thisincludes increased levels of livestock grazing and farmland to the east of the common. The conservation
loss or modification of native grasslands through pasture | status of areas between the common/cemetery and the

‘improvements’ including rock removal, cultivation, Merri Creek has declined due to rock removal, grassland
sowing pasture species and application of fertilisers, degradation and heavy livestock grazing. This has
pesticides and herbicides. Most of the farmlets adjoining | isolated the grasslands at the Kalkallo Common from
the southern section have been heavily rock-cleared. those adjoining the Merri Creek. Areas of conservation
Extensive loss of native grassland associated with the significance should be identified and protected. Reptile
subdivision has occurred, substantially lowering the populations at Kalkallo Common/Cemetery are now
biological significance and habitat link utility, isolated from populations along the Merri Creek. Many
particularly for ground fauna. of these species, in particular the Striped Legless Lizard,

if present, will need conservation management if they are
to persist. Incentives and information should be provided
to landowners to conduct these works.
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Urban encroachment. The site lies close to urban
development areas at Donnybrook and Kalkallo. House
blocks to the west of the site at the fringe of Kalkallo are
being developed.

L oss of native grassland at Kalkallo
Cemetery. Inrecent years there has been a substantial
increase in the number of burials at the cemetery. The
areaislarge but new burials are occurring in the
significant grassland area on the north side, despite
extensive areas of degraded grassland present on the south
side. The grassland is closely slashed in spring—summer.

Conservation buffer zone from Kalkallo
township. A ‘buffer zone' plan to protect the
biological values of the Kalkallo Common/Cemetery
from residentia areas to the west should be devel oped.

Gilgai Plains Grassland CCA and designation
of Kalkallo Common as a grassland reserve.
The Kakallo Common and Kakallo Cemetery isthe
designated Critical Conservation Areafor gilgal plains
grassland habitats in NEM. Protection and conservation
management is urgently required (i.e. arrangement with
the cemetery trust over the grassland to the north and east
of the grave sites and with NRE over the Kalkallo
Common.

The Kalkallo Common should be managed for nature
conservation:

e Land protection activities and other aspects of
conservation management need to be urgently
upgraded. The common has excellent nature
conservation potential and contains rare habitats and
landscapes that are unreserved in NEM.

e A rationalisation of the stock agistment policy is
required.

e Rareplant, waterbird, frog and quail conservation
requires the cessation of grazing. If grazing were
excluded from the common additional rare seasonal
wetland birds which are dependent on cover may
utilise the meadows. These include the Little
Button-quail, Australasian Bittern, Latham’s Snipe,
Buff-banded Rail, Brown Quail and Striated
Fieldwren.

e A perimeter slash break along the road boundaries
may be necessary for fire prevention.

*  Replanting of seasona wetland herbs including the
Plains Yam-daisy could be undertaken.

e Thesignificant grassland on the northern side of the
cemetery needs to be protected from further burials.
This area supports the only population of the
regionally vulnerable Chaffy Bush-pea known to
remain on the volcanic plains of GM. Possibly
other rare grassland species are present but grass
slashing has limited the opportunity to survey the
area. Grass slashing should be restricted to areas
adjoining the graves.

Regional Hydrological Strategy
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Creek degradation including earthworks and
weed invasion. Severa dams occur aong the creek.
The creek bank has been degraded by earthworks and
livestock trampling and grazing. This has enabled heavy
infestations of severa alien plant speciesincluding
Toowoomba Canary-grass, Gorse and African Box-thorn.

Declining water quality of creek.

Electrofishing site. Extensive rock clearing has
occurred on the property west of the creek. Upstream was
adam formed of basalt boulders (water/fish can pass
through). Bank erosion—slumping of upper escarpments
from livestock grazing.

Merri Creek streamway works. A high priority is
the provision by stock exclusion for natural regeneration
of theriparian herbfields and shrublands and River Red
Gums aong the creek. Adequate fencing should be
provided for a set-back of at least 100 m from both creek
escarpments to contain the adjacent stony crests. See the
Craigieburn to Donnybrook site.

Implementation of Native Vegetation
Clearance Controls on private land. Controls
should be placed on any further land clearing or
earthworks near the creek. Further removal of
outcropping rock should be prevented.

Other Issues

Public land disposal and inadequate
conservation of Kalkallo Common. Disposal of
the common by the Victorian Government isa
possibility, despite the designated very high biological
and landscape values. The Kalkallo Common is at times
heavily grazed by livestock and structural damage to the
soil and loss of seasonal wetland herbs (e.g. Plains Y am-
daisy) caused by trampling and grazing of the herbfield
has occurred. Over 10 horses are frequently present.
Grazing damage on the common has largely occurred
from May to December due to the fragility of the
herbfield and substrate when they become damp or
inundated.

Weeds, rabbits and foxes on stony knoll
grasslands and shrublands. The stony knolls and
creek escarpments have become heavily infested with
Gorse, Sweet Briar and Spanish Artichoke. Chilean
Needle-grass dominates sections of heavily/cultivated
low-lying land on the creek flats. Foxes and rabbits are
common amongst the gorse and have dramatically
increased over the last three years.

Require a flora and fauna survey. Anintensive
floraand fauna survey, particularly specific surveysfor
the Plains-wanderer and Striped LeglessLizard, is
required for the Kalkallo Common/Cemetery and private
land to the south of Kalkallo Cemetery. The creek and
rail reserve section aso require aflorasurvey. Thisarea
has only been briefly surveyed for fauna. Herpetofauna
trapping should be conducted for the Striped Legless
Lizard. Detailed searches for the Southern Lined Earless
Dragon should be conducted along the rocky
escarpments, particularly where continuous bands of
stony rises extend from the creek. A waterbird survey
along the creek may reveal additional significant species
(e.g. Latham’s Snipe, Lewin’s Rail and Spotless Crake).

Require land protection activities. Weed and
vermin control on the stony knollsisamajor priority.
The Gorse brings some native fauna species (e.g.
Common Bronzewings and Eastern Grey Kangaroos) into
the site. Before weedy shrubs are removed from the stony
knolls aplan for revegetation with comparable native
species such as Tree Bursaria, Tree Violet, Drooping
Sheoke and Tree Banksia should be devel oped.

V Line management and associated threatening processes on rail reserves

V Linerail management activities leading to weed invasion. Grassland remnants along the North
Eastern Railway are being removed by rail maintenance, firebreak ploughing, herbicide spraying and dumping of
ballast. Disturbed areas are now dominated by introduced weeds including Wild Oat, Paspalum, Toowoomba Canary-
grass, Ox-tongue, St John’s Wort, Y orkshire Fog and brome grasses and vermin including the Black Rat, rabbit and

slugs.
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Ongoing destruction of rail reserve grasslands. Swampy woodland and grassiand remnants along the
North Eastern Railway have been removed by rail maintenance activities. Grassland habitat along the east side of the
line between Donovans Lane and Beveridge Lane was cleared and degraded in about 1984 by the installation of an
access track/grader strip (presumably for track maintenance and fire protection purposes). Embedded rocks were
bulldozed into piles which then became the dumping area for ballast and rubble from elsewhere aong the line. These
loose rock piles now form habitat for introduced Black Rats, rabbits and slugs. Disturbed areas are now dominated
by introduced weeds. Few reptile species now inhabit the disturbed sections of the railway reserve. A dense
introduced grassland sward has developed aong the disturbed strips which necessitates ongoing annual fire
prevention works such as grading (see Merri Creek Beveridge to Wallan unit).

Elimination of two endangered plant species along the rail reserve south of Beveridge L ane.
The earthworks and weed invasion eliminated a small stand of the Small Pepper-cress which grew on the western
side of the line. It occurred on friable brown duplex soil on a stony crest. These activities also eliminated the last
known population of an undescribed and presumably extinct ‘volcanic plains' leek-orchid (Prasophyllum sp. aff.
frenchii; affinity Slaty Leek-orchid). A single plant was located in 1983 on the east side of the line some 500 m
south of Beveridge Lane on heavy black clay soil (Neville Scarlett pers. comm.). This plant was eliminated the
following year by a grader strip for an access track. The areawas searched in several subsequent years by the author.
One plant was located in November 1986 about 500 m further south in a swale near another drainage line. Sporadic
plants still possibly occur but the grader strip occurs along the fenceline for the entire length of the narrow reserve
south to Donovans Lane. The railway reserve from Donovans Lane to Beveridge Lane should be searched annually.
In the event that a further plant flowers, seed could be obtained for ex situ germination.
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MERRI LowLAND VoOLCANIC PLAINS (MLVP)

Farmland and urban catchments of the middle and lower Merri Creek and Edgars Creek.

Land use

Past land use: pastoral and township. Present: pastoral (in the north), farmlets, townships, urban (in the south), rock
extraction and recregation (e.g. Edwards|ake).

Native vegetation cover

Extensive in the north, highly fragmented in the south.

Key biological features

The most significant species are the Brown Quail, Red-chested Button-quail, Little Button-quail, Plains Wanderer,
Banded Lapwing, Latham’s Snipe, Spotted Harrier, Swamp Harrier, Black Kite, Black Falcon, Budgerigar, Striated
Fieldwren, Diamond Firetail, Zebra Finch, Fat-tailed Dunnart, Southern Lined Earless Dragon, Striped Legless Lizard,
Red-bellied Black Snake, Matted Flax-lily, Plains Flax-lily, Swollen Swamp Wallaby-grass, River Swamp Wallaby-
grass, Water Starwort, Curly Sedge, Small Milkwort, Agrostis aemula var. setifolia, Dusky Scurf-pea and Tough
Scurf-pea.

The most significant habitats are grassy woodland, cliff escarpment shrubland, riparian scrub, stony knoll grassland
(particularly Craigieburn Grassland), plains grassland, drainage line herbfield and seasona wetlands (particularly
O’ Herns Road Wetlands).

Of particular note are the faunal rarity, abundance and diversity (particularly quail, birds of prey, reptiles and
waterbirds) and habitat rarity, abundance and diversity, a volcanic plains ecological reference area, and volcanic plains
strategic habitat link (particularly Merri Creek).

Key areas and physical features for biota

Merri Creek and surrounds, Craigieburn Grassand, O’ Herns Road Wetlands, Cooper Street Grassland, hendon Park and
Bunker Hill Swamp/Boonderoo.

There are nine sites of significance: one national, five state and three regional for fauna and
three very high, five high and one medium for habitat.
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MLVP A MERRI CREEK CLIFTON HILL TO CAMPBELLFIELD

This Management Unit consists of two sites of regional faunal significance (sites6 and 7).

Map Reference 7922 232161 to 7822 201263 (Merri Creek); 7822 215215 to 7822 231245 (Edgars Creek).

L ocation/size Merri Creek from Heidelberg Road to Mahoneys Road and Edgars Creek from Merri Creek to
Broadhurst Avenue including Edwardes Park Lake. Approximately 400 ha.

Municipality Cities of Darebin, Hume and Moreland.

Physical Features

The management unit lies on the volcanic plains of the Eastern Uplands at the boundary of the alluvia plainsto the
east. The land surface to the east of Edgars Creek is sandstone and to the west is basalt.

An area between Fawkner and Campbellfield was low-lying in the Tertiary period. The yellow sands and white clays
towards Campbellfield are lake deposits, the result of deposition from an extensive lake system in the early Tertiary.
This may have been connected with the Tertiary river alluvium between Janefield and Kangaroo ground (perhaps the
estuary of the ancient river called ‘Wurundjeri’). During the late Tertiary the Fawkner area was covered by a sea,
depositing the red sands.

Landforms

Stony crests, stony plains, gilgai plains, sand-crests, plain-slopes (east of Edgars Creek and east of Merri Creek
downstream of the confluence with Edgars Creek), creeks and an artificial lake. Merri Creek contains sections of gorge
with columnar basalt and sedimentary cliffs, boulder screes and rocky escarpments, fast-flowing riffle sections of
basalt cobbles and tessellated basalt pavement and sections of sedimentary reef and slow-flowing open pools.
Elevation is 15-90 m.

Hydrology

Merri creek is perennia and contains deep, reed-lined pools and fast-flowing riffles. Some of the pools exceed 2 min
depth. Edgars Creek is a perennial stream fed over the summer months primarily by urban runoff. It was formerly a
small perennial brook, fed from springs near its headwaters along Craigieburn Road East. The course of most of the
creek from downstream of Lalor has been channelled and the escarpments have been re-shaped. Edwardes Lakeisthe
largest waterbody in the northern suburbs of Melbourne. It is an artificial impoundment of about 10 haand 1.5 m
average depth.

Rainfall: 620-640 mm.
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Site 6 Heidelberg Road to Normanby Avenue

Merri Creek valley and immediately adjoining open space and residential and industrial land from Heidelberg Road
Clifton Hill to Normanby Avenue Thornbury. The electrofish data was taken from Raadik (in prep.). Thissitelies
outside the area covered by the five NEROC councils but lies within the study area of North East Melbourne.
Systematic bird and reptile survey was conducted in the management unit. Due to time and contractual constraints the
site has not been fully written up. Summary keys on habitat and faunal significance and the fauna lists are presented.
The management unit and site boundaries are shown on Map 1. This will enable comparisons with NEROC sitesin
the Merri Lowland Volcanic Plains. Relevant management issues for site 6 are discussed under the Regional
Hydrological Strategy (Volume 1) and Regional Habitat Link Strategy (Volume 1). Refer to site 34 for text on the
Large-footed Myotis and site 36 for text on the Common Galaxias.

Map Reference: 7922 242161 to 7822 220190 (Merri Creek from Heidelberg Road to Normanby Avenue).
One minute lat/long grids include 37° 45' x 144° 59', 37° 46' x 144° 59' and 37° 47" x 144°
59',

Municipality: Cities of Darebin and Moreland.

HABITAT SIGNIFICANCE

Assessment:. Medium—Category 3

Partially intact or small stands: Woolly Teatree riparian scrub (18.2); Lightwood-Tree Violet
cliff/escarpment shrubland (20.5)

FAUNAL SIGNIFICANCE: Site 6 Heidelberg Road to Normanby
Avenue

Assessment: Regional-Category 2 (B, C, D, E)

Reference grids for the significance keysinclude:

6& 37° 46' x 144° 59'; Merri Creek, St Georges Road to Normanby Avenue
6D: 37° 47" x 144° 59'; Merri Creek, upstream of Queens Parade

B. RARITY: Rare or Threatened Fauna

c. Rare fauna

Regional. 6D Large-footed Myaotis (roosting under Queens Parade bridge on 18 January 1993)
C. DIVERSITY: Species/Assemblage Richness—point census/trapping

I.  Reptiles

Regional. 6D 8 species including the Marbled Gecko, White's Skink, Bougainville's Skink, Weasel Skink and
Southern Water Skink from a 2-hour search along the Merri Creek upstream of Queens Parade on 28 February
1991

m. Freshwater fish

Regional. 6& 2 species on 20 September 1991 (Short-finned Eels and Common Galaxias)

D. REPRESENTATIVENESS: Faunal Assemblages—reference grid survey
b. Native birds

Regional. 6&: 57 species
c. Native mammals
Local. 6b: 2 species (Large-footed Myotis, Water Rat). 62 1 species (Common Ringtail Possum)

d. Herpetofauna
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Regional. 6P 11 Species

E. REPRESENTATIVENESS: Significant Species—reference grid survey
a. GM critical fauna (R1-R4 species)

Local. 62 6 species. 69 2 species

c. Regionally vulnerable fauna (R2 species)

Regional. 6& 1 species. Birds: Blue-winged Parrot

Regional. 60 1 species. Mammals: Large-footed Myotis

d. Regionally rare fauna (R3 species)
Regional. 62 3 species. Birds: Little Corella (possible escapee). Reptiles: Marbled Gecko. Fish: Common
Galaxias

e. Regionally depleted fauna (R4 species)
Regional. 6& 2 species. Birds: Peregrine Falcon, White-winged Triller
Local. 6b; 1 species. Reptiles: White's Skink

f. Regionally restricted fauna (R5 species)

Local. 62 6 species. Birds: Nankeen Night Heron, Cattle Egret, Australian Hobby, Rainbow L orikeet, Long-billed
Corella. Reptiles: Common Long-necked Tortoise

Local. 6& 2 species. Mammals: Water Rat. Reptiles: Bougainville's Skink

F. POPULATION DENSITY: Viability and Abundance—point census

g. Rare/restricted colonial fauna

Local. 62 5 Nankeen Night Herons roosting along the Merri Creek at the end of Barkly Street North Fitzroy in
September 1988

j. Electrofishing or netting rate

Local. 6& 27 Short-finned Eels and 1 Common Galaxias electrofished from the footbridge at the end of Roseneath
Street Clifton Hill on 20 September 1991

Outlook

The avifauna significance will increase as habitat links improve under the lower Merri Creek revegetation program.
The herpetofauna significance is likely to decline due to habitat degradation and disturbance. The polluted nature of the
creek appears unabl e to sustain resident populations of freshwater fish with the exception of the Short-finned Eel.

62: Electrofishing Survey: Merri Creek-Roseneath Street Clifton Hill

Map reference. 7922 241150. Altitude. 15 m. Survey date. 20 September 1991

Vegetation. Instream: submerged and emergent herbfield (poor condition). Bank: Woolly Tea-tree riparian
scrub (18.1; poor condition and invaded by White Crack Willow etc.). Frontage: Lightwood-Tree Violet
cliff/escarpment shrubland (20.5; poor condition and weed invaded)

Physical Features:

Pools

Substrate. Deep silt and basalt boulders on basalt base

Maximum size (mid-summer). 4 m wide by 2.5 m deep by 100 m long

Riffles

Substrate. Basalt boulders and cobbles on basalt base

Flow (summer urban): Size. 3.0 mwide by 50 m deep. Velocity. 0.2 m/sec. Rate. 68 ML/day.
About 60% provided by urban runoff

Water quality

Readings not available

Fish Recorded During Survey
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Native species number s/status. Short-finned Eel (27); migratory sub-adults. Common Galaxias (1);

passage migrant
Alien species number s/status. Goldfish (2); likely breeding resident. Roach (11); likely breeding

resident.

MANAGEMENT

Threatening Processes

Polluted water enters the stream as stormwater runoff and discharge from residential areas and industrial devel opment.
The water isturbid and odorous. River Red Gums and Drooping Sheokes are in decline and severe weed invasion has
occurred.

Conservation Measures

Regional Habitat Link Strategy

Habitat connectivity. Thereisariparian and partial escarpment habitat link downstream to the Y arra Bend Park
site and a degraded upstream riparian link. The upstream escarpment link has been severed by urban development and
roads or eliminated through clearing, modification and weed invasion.

Regional Hydrological Strategy

The lower reaches of the Merri Creek upstream of St Georges Road have undergone extensive frontage revegetation
and rehabilitation works. These should continue with afocus on improving instream habitat quality. Upstream of
Queens Parade there are fair quality escarpment sections which are being degraded through lack of conservation
management. These are in need of similar rehabilitation works to those occurring upstream. With the installation of
the fish-way at Dights Falls, Common Galaxias have begun to enter the stream in larger numbers. The middle reach
sections where Roach do not occur (Craigieburn to Donnybrook) contain the most suitable water and habitat for
galaxiasin the stream.
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McBryde Street-Central Creek—-Edwardes Lake

Map Reference:

L ocation/Size:

Municipality:
Land Tenure/Use:

Landfor ms:

Park

7822 214233 to 7822 207257 (Merri Creek); 7822 211251 to 7822 210263 (Central
Creek); 7822 231239 (Edwardes Lake Park). One minute lat/long grids include 37° 42' x
144° 58' to 144° 59" and 37° 43' x 144° 58' to 144° 59",

Edgars Creek from Edwardes Lake Park to Broadhurst Avenue Reservoir, Merri Creek from
the south to north end of McBryde Street and the Central Creek downstream of Mahoneys
Road. Approximately 120 ha.

Cities of Preston and Broadmeadows (west of the Merri Creek).

Public: open space and recreation reserves associated with the streams such as Edwardes Lake
Park and B.T. O’ Connor Reserve; City of Darebin. Proposed freeway: Vic Roads. Edwardes
Lake is an important open space and recreation area. The surrounding areas are urban
residential, commercial and light industrial areas.

Volcanic and aluvial plains (see MLVP A). Elevation is 60-90 m.

HABITAT SIGNIFICANCE

Assessment: Medium—Category 2

Partially intact or small stands: Woolly Tea-tree riparian scrub (18.2; Merri Creek); Kangaroo Grass plains
grassland (23.2; Central Creek); Common Reed—Cumbungi seasonal wetland (25.7; Edwardes Lake); Blunt
Pondweed permanent wetland (26.1; Edwardes Lake)

Remnant, degraded or establishing stands: River Red Gum (alluvia plain) grassy woodland (14.3; Edwardes
Lake Park); River Red Gum (plains) drainage line woodland (30.1; Edgars Creek); Lightwood-Tree Violet
cliff/escarpment shrubland (20.5; Merri Creek); Kangaroo Grass stony knoll grassland (22.1; Central Creek)

Rar e species: Rye Beetle-grass (Central Creek)

FAUNAL SIGNIFICANCE: Site 7 McBryde Street—Central Creek-—
Edwardes Lake Park

Assessment: Regional—Category 3 (C, D, E)

Reference grids for the significance keysinclude:
78 37° 42' x 144° 58'; Central Creek/Merri Creek
7b: 37° 42 x 144° 59'; Edwardes Lake Park

7C. 37° 43 x 144° 58'; lower Edgars Creek

C. DIVERSITY: Species/Assemblage Richness—point census/trapping

b. Waterbirds

Regional. 70 20 speciesincluding 8 species of waterfowl at Edwardes Lake on 3 March 1992

k. Frogs

Local. 7& 4 species including the Growling Grass Frog at Merri Creek upstream of B.T. O’ Connor Reserve on 3

March 1992
I. Reptiles

Regional. 7& 7 species including the Large Striped Skink, Cunningham’s Skink, Tussock Skink and Little Whip
Snakein a1 hour herpetofauna search along the Merri Creek upstream of B.T. O’ Connor Reserve on 3 March

1992

D. REPRESENTATIVENESS: Faunal Assemblages—reference grid survey
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b. Native birds
Local. 7P 44 species at Edwardes Lake Park

d. Herpetofauna

Regional. 72 12 species

E. REPRESENTATIVENESS: Significant Species—reference grid survey
a. GM critical fauna (R1-R4 species)

Local. 7P: 6 species. 72 5 species. 7C: 1 species
c. Regionally vulnerable fauna (R2 species)
Regional. 7& 1 species. Birds: Spotless Crake
Regional. 7€ 1 species. Fish: Tupong

d. Regionally rare fauna (R3 species)
Regional. 7D 1 species. Birds: Hardhead

e. Regionally depleted fauna (R4 species)
Local. 7b; 1 species. Birds: White-winged Triller

f. Regionally restricted fauna (R5 species)
Local. 7b: 4 species. Birds: Australian Pelican, Great Egret, Nankeen Night Heron, Australian Hobby
Local. 7& 4 species. Reptiles: Large Striped Skink, Cunningham'’ s Skink, Tussock Skink, Little Whip Snake

F. POPULATION DENSITY: Viability and Abundance—point census

c. Waterfowl
Local. 79: 58 birdson 21 April 1988 and 42 birds on 3 March 1992 at Edwardes Lake

g. Rare/restricted colonial fauna
Local. 7b: small non-breedi ng colony of Nankeen Night Herons at Edwardes Lake

Outlook

The faunal significance would improve with habitat rehabilitation and enhancement works and restoration of habitat
links along the Merri Creek. While many sections along the creek are degraded or used for recreation, some stands of
cliff/escarpment shrubland and riparian scrub vegetation are moderately intact. The establishment of a bird sanctuary
would attract more waterbirds to Edwardes L ake.

FAUNA

Note. Adjoining areas along Merri Creek at Coburg and Edgars Creek from Merri Creek to Edwardes L ake Park
within MUVP A are not included in the site (with the exception of the Tupong locality in the Edgars Creek at Arthur
Street, Coburg North).

Other Significant Fauna

Birds

Ec 72 Spotless Crake. One amongst reed-beds in Woolly Tea-tree riparian scrub (18.2) along the Merri Creek
at B.T. O’ Connor Reserve on 3 March 1992. The reedy pools provide suitable habitat and the species appears
relatively widespread in the Merri Creek gorge (see also Barry Road and Craigieburn Grassland sites).

Ed 7P Hardhead and other waterbirds of Edwardes L ake. Twenty species including eight species of
waterfowl were present on 3 March 1992. Thisincluded a Hardhead and two Chestnut Teal. Hardhead were rarely
recorded during the survey in the urban area. They were observed elsewhere in the district only at the BMG
Quarry at Mill Park and Tanunda and Morang Wetlands in Plenty Gorge Park. Seasonal movements of Hardheads
into NEM occurred in 1992. The Blunt Pondweed submerged herbfield (26.1) at Edwardes Lake attract the
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waterfowl. Three species of cormorants including 10 Little Black, 6 Little Pied and 1 Great Cormorant were
present in March 1992. The former two were both seen catching fish from the lake. Dusky Moorhen breed in the
Common Reed—Cumbungi emergent herbfield (25.7) on the western side near the islands. An Australian Pelican,
Great Egret and Black Swan were present in March 1992,

7D White-winged Triller and other River Red Gum birds at Edwardes L ake Park. Most of the
River Red Gums (aluvia plain grassy woodland; 14.3) on the east side of the lake are lacking nest-hollows. The
largest trees support breeding Red-rumped Parrots and Laughing Kookaburras. A White-winged Triller was seen
on 3 March 1992, possibly in passage.

7P. Nankeen Night Heron. Two were present at Edwardes Lake on an island and one was flushed from the
reeds (26.1) on 21 April 1988. On 3 March 1992, one was roosting during the day on an island and later that
evening, was seen taking a Goldfish amongst the reeds. Heron populations may increase under management (see
conservation measures).

70 Marshland passerinesin the reed-beds of Edwardes Lake. The Common Reed—Cumbungi
emergent herbfield (26.1) supports Clamorous Reed-Warblers, Golden-headed Cisticolas and probably Little
Grassbirds.

Reptiles

Ef

7& Herpetofauna of the rocky escarpments and grasslands of Central Creek/Merri Creek.
This areais a proposed freeway reservation. Eleven species were recorded amongst Lightwood-Tree Violet
cliff/fescarpment shrubland (20.5) above Merri Creek and Kangaroo Grass plains grassland (23.2) between Merri
Creek and Central Creek on 3 March 1992. Small outcrops of Kangaroo Grass stony knoll grassland (22.1) occur
above Central Creek. Seven species of reptiles were recorded including the Little Whip Snake, Cunningham’s
Skink and Large Striped Skink at the proposed freeway crossing of Merri Creek on 3 March 1992. One Little
Whip Snake was located on the escarpment of Merri Creek and one was located on a stony crest between the
Merri and Central creeks. The Tussock Skink was rather common in the stony escarpments of Merri Creek.
Fourteen Eastern Three-lined Skinks were recorded in a burnt area at the B.T. O’ Connor Reserve on 21 April
1988.

Freshwater fish

Ec

7C Tupong in the lower Edgars Creek. Anindividual 18 cm long was taken during the Project Platypus
study near the end of Arthur Street at Coburg North on 27 February 1995 (Melody Serena pers. comm.).
Construction of the fish-way at Dights Falls has facilitated the movement of this species into catchment
streams.

7P: Fish in Edwardes L ake. There are Short-finned Eels in the lake. How they complete their migration to
and from the seais unknown. To return they must somehow negotiate the outlet system of the lake or cross over
Edwardes Street from Edgars Creek. The lake was stocked with Rainbow Trout, Redfin and Golden Perch in the
1920s and 1930s and became popular with anglers. These species were fished out or did not breed and have died
out. The Mosquito Fish, Goldfish and Loach in the lake probably originate from local aquaria. There are reports
of European Carp.

MANAGEMENT

Threatening Processes

See also the Merri Creek Campbellfield and the Darebin Creek Darebin to Bundoora units.
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Proposed freeway land. Biological values aside, the shortage of open space, especialy areas containing natural
vegetation, is an important consideration. A freeway in the narrow section opposite McBryde Street will take up
most of the open space. There are already large arterial roads within 2 km to the west, east, north and south. Thisis
an important area for grassland ground fauna, even more so in the context of the surrounding inner northern
municipalities. The apparent attitude by planners that the Merri Creek is a conduit for urban wastewater, freeways
and high voltage transmission lines needs to change. Community action will be needed if this open spaceisto be
preserved.

W eeds. The escarpments of the Merri Creek are infested with Gorse, Fennel, Montpellier Broom and Chilean
Needle-grass.

Rock removal. Much of the surface rock has been removed from the Central Creek grasslands. Most of the area
is mown. This has been detrimental to reptile and grassland herb species.

Conservation Measures

Regional Habitat Link Strategy

Habitat connectivity. Degraded and fragmented habitat links along the Merri Creek. No effective links at
Edwardes L ake Park.

Protect indigenous vegetation and restore habitat links along the Merri Creek. The Merri Creek
opposite McBryde Street and the grassland between Merri Creek and Central Creek on the proposed freeway
easement support the most intact vegetation remaining in the City of Darebin. The rocky grassland areas support a
diverse reptile assemblage. There are significant species and habitats present which need to be protected. Riparian
links both upstream and downstream need to be enhanced. Extensive weed control and replanting of indigenous
vegetation is required along the Merri Creek. A broader link of River Red Gums and strategic plantings of shrubs
(both escarpment and riparian species) would recruit additional riparian and woodland birds. Enhancement of these
links will promote the long-term viability of faunal populations, which are currently threatened.

Other Issues—Edwardes Lake Park

Conservation and the local community—education and participation. Given the high public profile
and usage of the lake and need for local conservation awareness, interpretation facilities would be avaluable
education tool. Community involvement has heralded several lasting achievements around Melbourne (e.g. Organ
Pipes, Yarra Bend and Darebin Parklands). This has overcome seemingly insurmountable obstacles such as
vandalism and weeds through the devel opment of a sense of caring and understanding.

Revegetation and restoration of the plains flora. Grassland restoration work by Darebin Council should
proceed along the east (Silurian sandstone) side of the lake. Fenced exclosures from the public will be needed. Small
indigenous shrub plantations containing Black Wattle, Wedge-leaf Hop-bush, Tree Violet, Prickly Moses and Sweet
Bursaria have been established. Additional species should include the Lightwood, Blackwood, Drooping Sheoke,
Golden Wattle, Gold-dust Wettle, Common Everlasting, Grey Everlasting and Rock Correa. Y ellow Gum and

Y ellow Box and herbs such as Spiny-headed Mat-rush, Black-anther Flax-lily and Kangaroo Grass should also be
planted.

Consideration should be given to bulk transplantation of grassland/substrate from local areas (e.g. freeway land
along the Merri or Central Creeks) should they be developed. Plants/substrates from the alluvial plains should be
established on the eastern side of the lake while those from the volcanic plains should be established on the western
side.

Nest boxes for the Striated Pardal ote and bats should be located in the River Red Gums (see sites 27 and 28). As
the existing River Red Gums mature and produce tree hollows additional species such as the Sacred Kingfisher will
likely nest in the area. Additional plantings of River Red Gums and tall wattles may attract beneficial canopy
insectivores such as the Spotted Pardal ote.

© 1997 Nillumbik Shire Council




Home Screen

58

Wetland habitat development. Major issues that should be addressed are the formulation of awetland
restoration plan and a reduction of pest species populations including the Mallards and domestic geese. The wetland
plan should address the establishment of a diverse and functional wetland system and itsrole in the regional wetlands
complex. The introduction of native fish species such as the Southern Pigmy Perch into the lake should be
investigated. The alien Great Reedmace should be replaced by the native Cumbungi (Typha orientalis) and other
emergent agquatics including the Tall Spike-sedge and River Club-sedge. Thiswould attract cover-dependent waders
such as the Australian Spotted Crake and enable more substantial populations of frogsto establish (e.g. Growling
Grass Frog).

Establish a bird sanctuary on a section of the lake. A sanctuary encompassing one or more of the
idandsisessential if species such as the Nankeen Night Heron are to breed. This areawould need to be restricted
from human disturbance. The islands should be replanted with River Red Gums and dense-foliaged indigenous
species such as Silver Wattle and Blackwood to provide suitable bird roosts. Screening plantations of these species
should be established at key points around the lake. Some shallows free from swimming/boating activity and the
establishment of floating aquatic plants such as the Water-ribbons and Floating Pondweed may enable the
Australasian Grebe and Eurasian Coot to breed.
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MLVP B MERRI CREEK CAMPBELLFIELD

This management unit consists of one site of state faunal significance (site 9) and one of regional faunal significance

(site 8).

Map Reference: 7822 201263 to 7822 212313 (Merri Creek).

L ocation/Size: Merri Creek and escarpments and surrounding open space from Mahoneys Road to Cooper
Street, Campbellfield. Approximately 330 ha

Municipality: Cities of Whittlesea and Hume.

Description: The unit contains a small section of the Merri Creek and adjacent lava plains. The

Craigieburn Grassland joins to the north of Cooper Street. To the south of Cooper Street the
plains abutting the creek have become constricted by development or been degraded by
extensive quarrying. To the west liesresidential, industrial and commercial development, to
the east open space and a large quarry and to the south it joins the residential areatoward
Mahoneys Road. The Cooper Street site lies on the opposite bank of the creek to the quarry.
The plains surrounding the creek become constricted to the south of Barry Road on entering
the residential area. The unit contains the nearest areas to Melbourne along the Merri Creek
of relatively extensive native grassland and intact riparian vegetation.

Physical Features

The management unit lies on the volcanic plains of the Eastern Uplands. The unit contains the downstream section of
agorge formed by the mid-reaches of the Merri Creek. The creek has cut the deepest section of the Merri Creek gorge,
creating an exposure of the Silurian sandstone bedrock.

Landforms

Volcanic plain: stony crests, buckshot crests, stony plains, gilgai plains, swales (few) and creek valley/gorge with
escarpments, cliffs and terraces (Merri Creek) and several rocky, ephemeral drainage lines. Alluvial plain: sand-plain
(west of the Merri Creek at Mahoneys Road) and sedimentary cliffs and reef (Barry Road gorge of the Merri Creek).
The Merri Creek gorge contains columnar basalt cliffs, boulder screes and rocky escarpments, fast-flowing riffles of
basalt cobbles and tessellated basalt pavement and slow-flowing open water or reedy pools flanked by alluvia terraces.
Elevation is 90-160 m.

Hydrology

The Merri Creek is perennial and contains deep, reed-lined pools and shallow riffles. It loses elevation relatively
rapidly through the unit as it descends from elevated inland plains onto low-lying coastal plains. The water is
relatively fast-flowing. Some of the pools exceed 2 m in depth. Small swales at the head of ephemeral drainage lines
drain the larger stony crests. Aquifers may connect the watertable under the creek to the quarries.

Rainfall: 600-620 mm.
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Site 8 Barry Road Gorge

Map Reference: 7822 211273 to 7822 212287 (Merri Creek). One minute lat/long grids include 37° 40" x
144° 58'.

L ocation/Size: Merri Creek and surrounding open space from 1 km north of Mahoneys Road to Barry Road.
Approximately 130 ha

Municipality: Cities of Whittlesea and Hume.

Land Tenure/Use:  Public: small areas of road reservation (Vic Roads) and stream and floodway zone
(Melbourne Water). Private: zoned mixed industrial and general farming. Formerly farmland
now in the path of urban development. Residential development to the south and west and
extractive industry to the north.

Landforms: Volcanic and aluvial plains (see MLVP B). Elevation is 90-120 m.

HABITAT SIGNIFICANCE

Assessment. High—Category 2

Relatively intact and extensive stands: Woolly Teatree riparian scrub (18.2); Kangaroo Grass plains
grasdand (23.2)

Partially intact or small stands: Lightwood-Tree Violet cliff/escarpment shrubland (20.5); Kangaroo Grass
stony knoll grassland (22.1); Brown-back Wallaby-grass seasonal wetland (25.3)

Remnant, degraded or establishing stands: River Red Gum (volcanic plain) grassy woodland (14.1); Grey
Box grassy woodland (14.8; Scots Church Campbellfield); Golden Wattle-Wedge-leaf Hop-bush cliff/escarpment
shrubland (20.4)

Vulnerable species: Matted Flax-lily

Notable featur es: the downstream end of the Merri Creek gorge at Barry Road isintact and supports the regionally
endangered Silky Blue-grass and Chamomile Sunray. There are disjunct occurrences of Wedge-leaf Hop-bush on
sedimentary cliffs and Muttonwood in sedimentary rapids at Barry Road gorge. A few Matted Flax-lilies occur in
Brown-back Wallaby-grass seasona wetland around gilgais east of the creek at Barry Road.

FAUNAL SIGNIFICANCE: Site 8 Barry Road Gorge

Assessment: Regional—Category 2 (C, D, E)

Reference grids for the significance keysinclude:

8& 37° 40' x 144° 58'; Merri Creek at Barry Road gorge

C. DIVERSITY: Species/Assemblage Richness—point census/trapping

b. Waterbirds

Local. 82 8 species including the Australasian Grebe, Nankeen Night Heron and Great Cormorant on 12 March
1991

k. Frogs
Regional. 82 6 species including the Common Spadefoot Toad on 12 March 1991

I. Reptiles

Regional. 8% 10 species including the Marbled Gecko and Lowland Copperhead from a 5-hour search on 12 March
1991

D. REPRESENTATIVENESS: Faunal Assemblages—reference grid survey
b. Native birds
Regional. 82 50 species

c. Native mammals
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Local. 8% 2 species: Fat-tailed Dunnart and Water Rat
d. Herpetofauna

Regional. 8% 22 species

e. Freshwater fish

Local. 82 1 species: Short-finned Eel

E. REPRESENTATIVENESS: Significant Species—reference grid survey

a. GM critical fauna (R1-R4 species)

Local. 82 8 species

c. Regionally vulnerable fauna (R2 species)

Regional. 82 3 species. Birds: Spotless Crake, Spotted Harrier. Mammals: Fat-tailed Dunnart

d. Regionally rare fauna (R3 species)

Regional. 82 2 species. Reptiles: Murray River Tortoise, Marbled Gecko

e. Regionally depleted fauna (R4 species)
Regional. 8% 3 species. Birds: Swamp Harrier, Striated Fieldwren. Reptiles: Red-bellied Black Snake

f. Regionally restricted fauna (R5 species)

Regional. 82 11 species. Birds: Nankeen Night Heron, Little Eagle, Brown Songlark, Singing Bushlark.
Mammals: Water Rat. Reptiles: Large Striped Skink, Cunningham’s Skink, Bougainville's Skink, Tussock
Skink, Little Whip Snake. Frogs: Common Spadefoot Toad

F. POPULATION DENSITY: Viability and Abundance—point census

f. Frogs

Local. 82 About 10 Growling Grass Frogs chorusing in alarge pool downstream of Barry Road on 2 December
1986

Outlook

The Striped Legless Lizard aside, this site should be considered of comparable faunal significance to the Cooper Street
site to the north. Search and discovery of Striped Legless Lizards would raise the faunal significance to State. A
diverse assemblage of 16 reptile species was recorded. The siteisimportant for reptiles but contact with the urban area
has largely restricted them to the creek valley. Continued degradation of the creek and elimination of native grassland
and open space to either side will cause a further decline in herpetofauna and general faunal significance unless
intensive management is undertaken. Without this, the site may be reduced to the significance (local) of the next
8 km downstream.

FAUNA
Other Significant Fauna

Birds

Ec 82 Spotless Crake. Onein Common Reeds amongst Woolly Tea-tree riparian scrub (18.2) lining alarge
pool downstream of Barry Road on 19 January 1993 (Martin Schulz pers. comm.).

Ec 82 Spotted Harrier. Observed along with the Swamp Harrier over the gorge on 19 January 1993 (Martin
Schulz pers. comm.) Five bird of prey species were recorded. Other significant membersinclude the Little Eagle,
which was seen over the open space to the east of the creek on 13 March 1991.

Ee 82 Striated Fieldwren. Several amongst Lightwood—Tree Violet cliff/escarpment shrubland at Barry Road
gorge on 12 March 1991.

Ef 8% Nankeen Night Heron. One roosting amongst Woolly Tea-tree riparian scrub (18.2; in a Silver Wattle)
fringing a deep pool just north of Barry Road on 12 March 1991.
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82 Brown Songlark, Singing Bushlark and other grassland birds. These two species and the
Stubble Quail are relatively common in the Kangaroo Grass plains grassland (23.1). They are rare to absent from
urban sections of the creek nearer Melbourne due to the lack of grassy plains frontages.

Mammals

Ed

Ef

82 Fat-tailed Dunnart. One located east of the creek under aflat rock amongst Kangaroo Grass stony knoll
grassland (22.1) on 12 March 1991. The Lowland Copperhead, Little Whip Snake, Large Striped Skink, Eastern
Three-lined Skink and Tussock Skink were also present on the stony crests.

8& Water Rat. Several were active in the pools and riffles north of Barry Road (18.2) at sundown on 12
March 1991. Feeding sites with freshwater mussels and crayfish carapaces were present amongst the tessellated
pavements.

Reptiles

Ed

Ed

Ee

Ef

Ef

82 Murray River Tortoise. One was observed in the pool upstream of Barry Road on 19 January 1993
(Martin Schulz pers. comm.). The tortoise has been introduced into the Y arra system.

82 Marbled Gecko. One located amongst crevices in the basalt cliffs (20.5) upstream of Barry Road on 12
March 1991. They were observed in only three of the sites further upstream on the Merri Creek.

82 Red-bellied Black Snake. The black snake inhabits areas where frogs and skinks are abundant along the
creek such as the dense sedge and shrubland lining deep pools (18.2) and boulder screes at the foot of basalt cliffs
(20.5). One was observed downstream of Barry Road on 2 December 1986. On frequency of sightings, the
Species appears more common along the Merri Creek than elsewhere in NEM.

8& Grassland reptiles at Barry Road. The site supports a diverse herpetofauna and constitutes one of the
nearest occurrences to Melbourne for several species (e.g. Lowland Copperhead). The Large Striped Skink,
Bougainville's Skink, Eastern Three-lined Skink, Tussock Skink and Little Whip Snake were |ocated east of the
creek amongst Kangaroo Grass stony knoll grassland (22.1) on 12 March 1991. Several Southern Water Skinks
and a Lowland Copperhead were present amongst boulder screes at the base of the high cliffs while two
Cunningham’s Skinks were seen higher in the cliffs (20.5) on the eastern side of the pool upstream of Barry
Road in March 1991. The reptile faunais more diverse than the Cooper Street site to the north and particularly
for snakes, is the most diverse remaining close to Melbourne. It supports substantial populations of most
volcanic plains herpetofauna species but these require management and the protection of the habitat link to the
Cooper Street site.

8& Common Spadefoot Toad at Barry Road. Thirty were chorusing in the Brown-back Wallaby-grass
seasonal wetland (25.3) of gilgais and stony knoll apron swales and Kangaroo Grass plain grassland (23.1) to the
east of the creek on arainy evening in March 1991.

8& Potential habitat for the Striped Legless Lizard. The species may be present and appropriate
trapping survey to locate it should be conducted.

Freshwater fish

82 Barry Road gor ge. While the pools support relatively intact native instream and riparian vegetation the
dominant fish are the alien Roach, Redfin and Mosquito Fish. The water is mildly polluted from upstream
stormwater and farmland runoff and sewage treatment plant outfall. A Short-finned Eel was seen. The red gum
and reed-lined pool north of Barry Road may still support Freshwater Blackfish. A fish survey is needed.

MANAGEMENT

Threatening Processes Conservation Measures

Regional Habitat Link Strategy

Habitat connectivity. Anintact upstream habitat link to the Cooper Street site.
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Encroaching development. Ground fauna
populations are diminishing due to fragmentation of
habitat links. Connectivity to other sites has been
substantially restricted by residential development. The
quarry area and open space to the east of the creek is
important for these species.

Lack of adequate buffer areas.

Strengthen habitat links. The site providesthe
closest to Melbourne intact and substantial area of native
grassland habitat along the Merri Creek. The riparian and
instream habitat is of high quality but falls away rapidly
immediately downstream of the site. It has considerable
biological significance in the urban context and forms a
habitat link to significant areas along the creek to the
north.

Incorporation into the Merri Creek
Conservation Area. Onthe basis of the biological
values of the site, the creek and the open space to the
east presently owned by Melbourne Water and used asa
retarding basin should be incorporated into a‘ green web’
park under the Open Space 2000 initiative. Thiswould
provide an extension to the grassland conservation
reserve proposed for further north in the Merri Creek
Conservation Area. If this cannot be achieved, until such
time as development proceeds (if at all), the site needs
constant protection and management (e.g. weed control
and prevention of further rock removal and vehicle
incursions through adequate fencing) to maintain faunal
values. Unused grassand within adjacent developments
should be placed under conservation management.

Acquisition/conservation management of
adjacent land. Habitat protection and indigenous
species plantings should be promoted in adjacent
residential areas and proposed estates.

L and protection—weed/predator control. The
link should be reinforced through on-site land protection

activities (e.g. weed control).

Regional Hydrologi

cal Strategy

Proximity of upstream quarriesto creek,
alteration to groundwater flows and dust
gener ation. Upstream quarries near Cooper Street are
located close to the creek. They have had an observed
impact on their surrounding terrestrial environment
through dust generation, soil and noise disturbance and
the spread of weeds and vermin. Their effect on the
stream and groundwater flows is unknown. Some have
been infilled by tips. It islikely that leachate from the
tips enters the stream or groundwater.

Declining water quality of creek.

Monitor/improve water quality of creek.

Other Issues

High incidence of uncontrolled summer

Less frequent early to mid-summer burning.

grassfires.
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Public inter pretation. Being close to urban areas
and relatively accessible it offers the opportunity for
public interpretation of grassland conservation and flora
and fauna. It also has scope for involvement by
community groups for land protection work. There are
also significant scenic, geological and landform features
along the creek.

Disbanding the proposed freeway traversing
the site. The open space made available should be
managed for conservation purposes.

Disturbance, rubbish dumping and weed and Implementation of Native Vegetation
vermin invasion. Clearance Controls on private land.
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Site 9 Cooper Street

Map Reference: 7822 212287 to 7822 212313 (Merri Creek). One minute lat/long grids include 37° 39" x
144° 57" to 144° 58'.

L ocation/Size: Merri Creek and surrounding open space from Barry Road to Cooper Street. Approximately
200 ha.

Municipality: Cities of Whittlesea and Hume.

Land Tenure/Use:  Public: small areas of road reservation owned by Vic Roads and stream and floodway zone
owned by Melbourne Water. Private: zoned industrial. Formerly farmland which now liesin
the path of urban development. Industrial/commercial and residential development occursto
the south and west and extractive industry occurs to the east.

Landforms: Volcanic plain (see MLVP B). Elevation is 100-150 m.

HABITAT SIGNIFICANCE

Assessment: Very High—Category 2
Reference stands: Woolly Teatree riparian scrub (18.2); Kangaroo Grass plains grassand (23.2)
Relatively intact and extensive stands: Brown-back Wallaby-grass seasona wetland (25.3)

Partially intact or small stands: River Red Gum grassy woodland (14.1); Lightwood-Tree Violet
cliff/fescarpment shrubland (20.5); Kangaroo Grass stony knoll grassland (22.1); Common Tussock-grass plains
grasdand (23.1)

Endangered species: Swollen Swamp Wallaby-grass
Rare species: Agrostisaemula var. setifolia

Critical assemblages or populations: Reference stands of Woolly Tea-tree riparian scrub (along with those at
Craigieburn Grassland, the most intact in NEM) and Kangaroo Grass plains grassland (one of few ungrazed,
species-rich standsin NEM).

FAUNAL SIGNIFICANCE: Site 9 Cooper Street

Assessment: State—Category 3 (B); Regional (B, C, D, E, F)
Reference grids for the significance keysinclude:
9& 37° 39' x 144° 58'; Merri Creek/Cooper Street Grassland, CampbelIfield

B. RARITY: Rare or Threatened Fauna

b. Vulnerable fauna

State. 92 Striped Legless Lizard (15 August 1989)

Regional. 9% Swift Parrot (one sighting on 15 August 1989; this species is considered vagrant to the area)
C. DIVERSITY: Species/Assemblage Richness—point census/trapping

k. Frogs
Local. 92 5 species on 20 November 1989

I. Reptiles

Regional. 92 10 species between 17 and 31 January 1990

D. REPRESENTATIVENESS: Faunal Assemblages—reference grid survey
b. Native birds

Regional. 92 over 70 species

d. Herpetofauna

Regional. 92 19 species
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E. REPRESENTATIVENESS: Significant Species—reference grid survey

a. GM critical fauna (R1-R4 species)

Local. 92 7 species

b. Regionally endangered fauna (R1 species)

Regional. 92 1 species. Reptiles: Striped LeglessLizard

c. Regionally vulnerable fauna (R2 species)

Regional. 92 1 species. Birds: Spotted Harrier

e. Regionally depleted fauna (R4 species)

Regional. 92 5 species. Birds: Whistling Kite, Swift Parrot, Rufous Songlark. Reptiles: Red-bellied Black
Snake. Frogs: Bibron's Toadlet

f. Regionally restricted fauna (R5 species)

Regional. 92 12 species. Birds: Banded Lapwing, Australian Hobby, Purple-crowned Lorikeet, Long-billed
Corella, Brown Songlark, Singing Bushlark. Mammals: Water Rat. Reptiles: Common Long-necked
Tortoise, Large Striped Skink, Cunningham’s Skink, Tussock Skink, Little Whip Snake

g. Nesting birds of prey/parrots

Local. 92 Black-shouldered Kite (not one of the designated species); nesting in a copse of Black Wattles at the rear
of the factories on Northbourne Road on 13 February 1993

F. POPULATION DENSITY: Viability and Abundance—point census

0. Regionally restricted fauna (R5 species)

Regional. 9% Banded Lapwing (10 in paddocks in the southern section of Cooper Street Grassland on 19 March
1991); Tussock Skink (15 in arecently burnt rocky grassland on 31 January 1990)

Outlook

Similar to the Barry Road Gorge site, maintenance of faunal significance depends on management investment. Further
fragmentation of the grasslands for factory or residential areas and severance of links to Craigieburn Grassland will
eliminate reptile species. Loss of the Striped Legless Lizard could result in adecline to low regional significance.

FAUNA

Rare or Threatened Fauna

Bb 9& Swift Parrot. Two transient birds in River Red Gum grassy woodland (14.1) on 15 August 1989
(Damien Cook pers. comm.). They were presumably feeding on flower buds and leaf psyllids (see Gresswell
Forest; site 25).

Bb 92 Striped Legless Lizard. Onelocated in Kangaroo Grass plains grassiand (23.2) under a piece of timber
about 100 m west of the creek on 15 August 1989 (Damien Cook pers. comm.). Cooper Street constitutes one
of the nearest remaining occurrences to inner Melbourne of this species.

Other Significant Fauna

Birds

Ec 92& Spotted Harrier. One over the northern section of Cooper Street Grassland on 19 March 1991. Most
observationsin NEM were from late summer to winter. A minor irruption from the inland occurred in 1991.

Ee 9& Rufous Songlark and other River Red Gum woodland birds. River Red Gum grassy woodland
(14.1) at Cooper Street supports small populations of woodland and shrubland birds which are absent from
grasslands in the site. These include the Black-shouldered Kite, Swift Parrot, Musk Lorikeet, Purple-crowned
Lorikeet, Long-billed Corella, Eastern Rosella, Tawny Frogmouth, Australian Owlet-nightjar, Tree Martin, Grey
Shrike-thrush, Black-faced Cuckoo-shrike, Rufous Songlark, Dusky Woodswallow, Mistletoebird, Striated
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Pardalote, Grey Butcherbird and Australian Raven. There are few records of Australian Owlet-nightjars from red
gum woodlandsin GM.

9& Banded Lapwing, Brown Songlark and Singing Bushlark. Each recorded on 19 March 1991. Ten
lapwings were in open grazing land in the southern section of Cooper Street Grassland. This speciesis less
common on the volcanic plains of NEM than on the Werribee Plains. It visits in autumn—winter. The songlark
and bushlark were recorded in dense Kangaroo Grass plains grassland (23.2).

Reptiles

Cl

9& Reptile surveys from September 1988 to January 1990. Twelve species were recorded. Details
of area searches were kindly provided in an unpublished report by Damien Cook. Visits comprised two half days
(15 August 1989 and 20 November 1989) and a full day (17 January 1990). A fourth half-day visit by Damien
Cook, Grant Turner and this author was made on 31 January 1990. The area was also searched by Grant Turner
on 18 September 1988. Habitats surveyed are listed under Habitat Significance.

Details of the surveysinclude:

¢ Common Long-necked Tortoise: onein creek pool on 18 September 1988 (18.2)

e Striped Legless Lizard (see Rare or Threatened Fauna; Bb)

e Large Striped Skink: two located amongst dense grassland on 18 September 1988; uncommon in rocky
grassland areas (23.2)

¢ Cunningham'’s Skink: adults and juveniles basking on ledges of columnar basalt cliffs on the upper
escarpment (20.5)

« Common Blue-tongued Lizard: observed moving through long grass and entering a stacked pile of basalt
(232

e Tussock Skink: many individuals ranging in size from hatchlings to adults located under loose rocksin a
recently burnt area near the Black Wattles on 17 January 1990; although the Kangaroo Grass had only just
begun to regenerate, individuals were located in cavities under most pieces of basalt; 15 were located in this
area on 31 January 1990 (the burn was in late December; 23.2)

» Eastern Three-lined Skink: as for Tussock Skink but not as common (23.2)

« Southern Water Skink: associated with rocky sections along the creek bank, loose basalt screes on the creek
terrace and lower escarpment and occasionally amongst rubbish on the upper escarpment (18.2 and 20.5)

¢ Little Whip Snake: located under embedded rocks and occasionally rubbish such as car bonnets on the top of
the escarpment (20.5)

« Red-bellied Black Snake: freshly sloughed skin located in the burnt area about 300 m west of the creek
escarpment on 31 January 1990 (23.2)

« Eastern Brown Snake: complete shed skin amongst large slabs of basalt in the burnt area on 17 January 1990
(23.2)

« Lowland Copperhead: one sunning on arock in dense Kangaroo Grass about 200 m west of the creek
escarpment on 31 January 1990 (23.2).

Frogs

Ck 92 Frog surveys from August 1989 to January 1990. Five species were recorded (searches/habitats

asfor Cl). Details of the surveysinclude:

« Common Froglet: moist cavities under rocks, wood and car debris (23.2)

« Southern Bullfrog: calling from deeper pools along the creek (18.2)

« Spotted Marsh Frog: calling from reed-beds along the creek (18.2) and located in moist soil in acavity under
an embedded surface rock (23.2)

* Growling Grass Frog: calling from reed-beds along the creek (18.2)

« Southern Brown Tree Frog: calling from reed-beds along the creek (18.2).

Ee 92 Bibron’s Toadlet. One calling from Common Tussock-grass plains grassland (23.1) near Cooper Street

on 9 June 1988.

MANAGEMENT
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Threatening Processes

Conservation Measures

Regional Habitat Link Strategy

Habitat connectivity. Anintact riparian habitat link upstream to the Craigieburn Grassland site. Upstream
grassland links have been partially eliminated (e.g. by Cooper Street and commercial devel opment to the west of the

creek). Anintact link downstream to the Barry Road Gor

e site.

Urban development—Ioss of habitat links and
inadequate buffer areas. Adjacent development has
aready restricted the controlled summer burning option
required for effective grassland management. Further
development will render this management increasingly
more difficult. Development has restricted faunal
movement to grassland habitats el sewhere.

Strengthen habitat links. The site provides an
important habitat link between Craigieburn Grassland
and urban sections of the Merri Creek and has high floral
and faunal values. Connectivity to other sites has been
substantially restricted by industrial and commercial
development and roadways. However, diverse populations
of grassland herpetofauna species are still present. All
such areas of faunal significance should be protected in
accordance with the Regional Habitat Link Strategy. The
habitat link should be reinforced through on-site land
protection activities (e.g. weed control).

Merri Creek Conservation Area/Green Web
Park (see Craigieburn Grassland site). The
formation of a nature conservation reserve along the
Merri Creek from Barry Road Gorge to Craigieburn Road
East is the first recommendation of the Regional Habitat
Link Strategy for North East Melbourne. A section of
the Cooper Street Grassland adjoining the proposed
freeway reserve has been incorporated into a grassland
reserve. Thisis being managed by Melbourne Parks &
Waterways.

Thislinks Melbourne Water land at Barry Road.
Incorporating additional areas of the grassland into a
reserve (in lieu of the freeway going ahead) rather than
allowing subdivision is viewed as critical. Until such
time, the site needs constant protection and management
(e.g. weed control and adequate fencing to prevent further
rock removal and vehicle incursions) to maintain faunal
values.

Acquisition/conser vation management of
adjacent land. Unused grassland within adjacent
developments should be placed under conservation
management. Promotion of habitat protection and
indigenous species plantings in adjacent industrial estates
isdesirable. Should quarry land to the east of the creek
become available, it should be acquired into the park and

managed for conservation purposes.

Regional Hydrological Strategy
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Declining water quality of the Merri Creek.
The water quality is substantially lower than upstream
sections, probably because of urban runoff and sewage
treatment plant outflow from Craigieburn and leachate
from the Cooper Street tips.

Monitor/improve water quality of creek.

Other Issues

High incidence of uncontrolled summer
grassfires. These are becoming more frequent.
Repeated burning of sections has killed many of the
wattles and follow-up regeneration.

Thefire at Cooper Street killed many of the mature
Black Wattles. While wattles require periodic burning for
seed germination, fires at short intervals kill regenerating
seedlings and deplete the soil seed store. Frequent fires,
asis happening downstream in the Barry Road Gorge site
could eliminate the wattles.

Disturbance and weed and vermin invasion.
Proximity to industrial, commercial and residential areas
and ease of access has caused site disturbance and habitat
deterioration in recent years. Off-road vehicles and trail
bikes have been able to enter the site from beside the
factories on Northbourne Road and rubbish dumping
(e.g. stripped cars) has taken place. Weed infestations are
present, particularly advancing bands of Chilean Needle-
grass, Toowoomba Canary-grass, Ox-tongue and
Paspalum in freshwater meadows adjoining Cooper
Street and Sweet Briar and Gorse on the creek
escarpment. Rocks have been removed from areas near
the factories. Several feral cats have been seen.

Periodic early to mid-summer burning. A patch
of grassy shrubland (Black Wattle) in the west of the site
was burnt in December 1989. Subsequent searches
revealed large surviving populations of juvenile and adult
Eastern Three-lined Skinks and Tussock Skinks.
Occasiona early to mid-summer burning appears not to
harm these cover-dependent skinks provided ample,
adjacent unburnt refugiais present. However, these
skinks are rare in degraded grassdand areas south of Barry
Road which are burnt more or less annually at thistime.

If summer burning were to be conducted so asto
maximise grassland plant species diversity, most species
of grassland fauna would tolerate mosaic burning on a 5-
year rotation. Striped Legless Lizards appear intolerant to
any but the most minimal summer burning regime.
Shrubland species require longer intervals between fires
to enable seedlings to reach maturity and set seed.

Public inter pretation. Being close to urban areas
and relatively accessible it offers the opportunity for
public interpretation of grassland conservation issues. It
also has scope for involvement by community groups
for land protection work. It contains an Aboriginal scar
tree and significant scenic, geological and landform
features along the creek.

Implementation of Native Vegetation
Clearance Controls on adjacent private land.
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MLVP C MERRI CREEK CRAIGIEBURN TO DONNYBROOK

This management unit consists of one site of national faunal significance (site 10) and two sites of state faunal
significance (site 11 and 12) and surrounding land that forms habitat links. The evaluation of this unit covers arange
of threatening processes and management issues in depth and is referred to in other site evaluations where such
processes and issues arise.

Map Reference: 7822 210313 to 7822 196429 (Merri Creek).

L ocation/Size: The Merri Creek and adjacent catchment between Cooper Street and Donnybrook Road.
Approximately 1300 ha.

Municipality: City of Whittlesea.

Description: The unit contains a native vegetation link of private land containing broad-acre farmland

associated with the Merri Creek. To the east of the creek lie treeless plains and grassy
woodlands, the latter being the western edge of the large stand of River Red Gums which
stretch eastwards across the Plenty Lowland Volcanic Plainsto Yan Yean. The Merri Creek
or North Eastern Railway generally form the western boundary. South of Craigieburn Road
to the west liesindustrial, residential and commercial development spread along the Hume
Freeway. Broad-acre farmland and quarries lie to the north of Craigieburn Road.

The urban growth period of the 1970s and 1980s eliminated substantial areas of grassland
in the inner sections of Thomastown, Broadmeadows and Bundoora Since the
commencement of this study in 1986, areas of native grasslands and their fauna have been
eliminated throughout the volcanic plains. Causes include urban development, increased rate
of rock removal from paddocks, conversion from broad-acre sheep grazing to small-acre cattle
grazing farms and the advance of Chilean Needle-grass.

Physical Features

The management unit lies on the volcanic plains of the Eastern Uplands. It contains the mid-reaches of the Merri
Creek after it descends from the Merri Upland to Lowland Vol canic Plains, forming the upstream section of along and
narrow gorge.

Landforms

Foothill: hill-crest and hill-slopes (Summer Hill). Volcanic plain: stony crests, stony rises, buckshot crests, stony
plains, gilgai plains, silt plains, creek valley/gorge with escarpments, cliffs and terraces, ephemeral rocky drainage
lines, dry lake, swamps, swales and quarries. The Merri Creek gorge commences just downstream of Donnybrook. It
contains columnar basalt cliffs, boulder screes and escarpments, shallow riffles of basalt cobbles and tessdllated
pavements and deep, open water pools flanked by alluvial terraces. Elevation is 130-220 m.

Hydrology

The Merri Creek becomes perennial downstream of Donnybrook, indicating that it is fed from underground springs.
After heavy rains the creek water rises 34 m at the top of the gorge.

Rainfall: 600-630 mm.
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Site 10 Craigieburn Grassland

Map Reference: 7822 210313 to 7822 192364 (Merri Creek). One minute lat/long grids include 37° 36' x
144° 56' to 144° 57" and 37° 37' x 144° 57'.

L ocation/Size: Approximately 480 ha.

Municipality: Cities of Whittlesea and Hume.

Land Tenure/Use:  Public: road reservation (Vic Roads). Private: presently zoned rural. Broad-acre farm
settlement with sheep and cattle grazing.
Landforms: Foothill and volcanic plain (see MLVP C). Elevation is 130-190 m.

Natural Heritage Values

L andscape. Craigieburn Grassland supports intact volcanic stream and plain landscapes and a diversity of habitats
not represented elsewherein GM (i.e. a unique representation of this ecosystem). Another major landscape value
is the extent of these habitats and connectivity of its habitat links (or effectiveness of ecosystem function). This
iscritical to the viability of faunal populations.

Scientific and Educational Values
Scientific reference. Electrofishing site and instream reference point on the Merri Creek at O’ Herns Road ford
Invertebrates. Freshwater crayfish (Engaeus quadrimanus) at electrofishing site

HABITAT SIGNIFICANCE:

Assessment:  Very High—Category 1

Reference stands: Woolly Tea-tree riparian scrub (18.2; MC); Kangaroo Grass stony knoll grasdand (22.1);
Common Tussock-grass plains grassland (23.1); Common Spike-sedge drainage line herbfield (24.1; SH);
Brown-back Wallaby-grass seasonal wetland (25.3); MC = Merri Creek; SH = Summer Hill drainageline; GS =
Grassand/Seasona Wetland

Relatively intact and extensive stands: Lightwood-Tree Violet cliff/escarpment shrubland (20.5; MC);
Kangaroo Grass plains grassland (23.2; often reduced to low cover wallaby-grass grazing land)

Partially intact or small stands: Common Blown Grass (brackish meadow) seasonal wetland (25.8; dry lakein
northern GS)

Remnant, degraded or establishing stands: River Red Gum (volcanic plain) grassy woodland (14.1)

Endangered species: Swollen Swamp Wallaby-grass (GS), Tough Scurf-pea (SH)

Vulnerable species: Curly Sedge (SH), Matted Flax-lily (SH), Swamp Plantain (Plantago gaudichaudii ss.;
Ecology Australia 1996; SH), Small Milkwort (GS)

Rare species: Plains Flax-lily (Diandla sp. aff. longifolia; MC), Agrostis aemula var. setifolia (GS),
Amphibromus sp. aff. nervosus (Ecology Australia 1996; GS), Spurred Spear-grass (GS), Rye Beetle-grass
(MC), Slender Tick-trefoil (MC), Dusky Scurf-pea (SH)

Critical assemblages or populations: Volcanic Plains Ecological Reference Area and Strategic Habitat Link.
The only site with reference stands of five volcanic plains plant communities (riparian scrub, stony knoll
grassland, plains grassland, drainage line herbfield and seasonal wetland) in GM. The site contains 13 VROT
plant species which is the highest representation known in GM. Several of these are the most substantial and
secure populations known in GM (Curly Sedge, Dusky Scurf-pea, Tough Scurf-pea). It also supports high
representativeness of critical flora (over 100 species). The Summer Hill drainage line and Merri Creek support
the most extensive stands of significant vegetation and flora species. Smaller areas of significant species and
habitats are widespread. Stands of cliff/escarpment shrubland along Merri Creek, while thinned and weed invaded,
are some of the most intact on the volcanic plains of GM. The occurrence of Common Blown Grass seasonal
wetland at the dry lake in the north is the only one known in GM. It supports several disjunct plant species (e.g.
Pains Buttercup, Annual Celery).
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FAUNAL SIGNIFICANCE: Site 10 Craigieburn Grassland
Assessment: National—Category 2 (B); State (B, C, D, E); Regional (B, C, D, E,
F)

Reference grids for the significance keysinclude:

10& 37° 36' x 144° 57'; Craigieburn Grassland north (north of E/W stone wall)

10b: 37° 37" x 144° 57'; Craigieburn Grassland south (O’ Herns Road to stone wall)

10C 37° 37" x 144° 58'; Craigieburn Grassland east/boundary with Hendon Park

109 37° 38 x 144° 57'; Merri Creek Cooper Street to O’ Herns Road

B. RARITY: Rare or Threatened Fauna

a. Endangered fauna

National. 10% Southern Lined Earless Dragon
b. Vulnerable fauna

National. 102 Plains-wanderer (2 sightings; breeding), Striped Legless Lizard
State. 100: Striped Legless Lizard

Unranked. 102 Spot-tailed Quoll (Merri Creek at Craigieburn Road East in 1910)

c. Rare fauna
Regional. 102 Red-chested Button-quail (breeding), Freshwater Blackfish

C. DIVERSITY: Species/Assemblage Richness—point census/trapping

h. Bats

Regional. 102 4 speciesincluding the White-striped Freetail Bat trapped amongst River Red Gums along the Merri
Creek downstream of Craigieburn Road East between 30 and 31 January 1990

k. Frogs

Regional. 102 7 speciesincluding the Common Spadefoot Toad heard from the Craigieburn Road East bridge on
23 March 1989

I.  Reptiles

State. 10& 12 speciesincluding the Marbled Gecko (basalt cliff), Eastern Three-lined Skink, Southern Water Skink
(9), Bougainville's Skink, Little Whip Snake (7) and Striped Legless Lizard (2) in a4 hour search on the east
side of the creek between O’ Herns Road and Craigieburn Road East on 15 June 1988

m. Freshwater fish

Regional. 10b: 2 species electrofished at O’ Herns Road on 1 February 1989 (12 Short-finned Eel and 1 Flat-headed
Gudgeon)

Regional. 102 3 species taken in cage trapsin Merri Creek upstream of Aitken Creek on 4 February 1992 (3
Short-finned Eel, 1 Common Galaxias and 1 Freshwater Blackfish)

D. REPRESENTATIVENESS: Faunal Assemblages—reference grid survey

a. All native vertebrate fauna

Regional. 102 over 90 species

b. Native birds

Regional. 102 over 50 species

c. Native mammals

Regional. 102 10 species

d. Herpetofauna

State. 102 26 species

© 1997 Nillumbik Shire Council




Home Screen

73

e. Butterflies
Regional. 102 15 species (the most diverse assemblage known on the volcanic plains of NEM)

f. Freshwater fish
Regional. 102 3 species(see Cm)

E. REPRESENTATIVENESS: Significant Species—reference grid survey
a. GM critical fauna (R1-R4 species)

Regional. 102 19 species

b. Regionally endangered fauna (R1 species)

State. 102 4 species. Birds: Red-chested Button-quail, Plains-wanderer. Reptiles: Striped Legless Lizard.
Butterflies: Chequered Swallowtail (breeding)

Regional. 10b: 1 species. Reptiles: Striped Legless Lizard
Regional. 10C 1 species. Reptiles: Southern Lined Earless Dragon
c. Regionally vulnerable fauna (R2 species)

Regional. 102 5 species. Birds: Spotless Crake, Singing Honeyester, Zebra Finch. Mammals: Fat-tailed
Dunnart. Fish: Freshwater Blackfish

Regional. 10b; 1 species. Fish: Hat-headed Gudgeon

d. Regionally rare fauna (R3 species)

Regional. 102 3 species. Reptiles: Marbled Gecko. Frogs: Plains Froglet. Fish: Common Galaxias

e. Regionally depleted fauna (R4 species)

Regional. 10& 7 species. Birds: Latham’s Snipe, Swamp Harrier, Peregrine Falcon, Striated Fieldwren.
Reptiles: Red-bellied Black Snake. Frogs: Bibron’s Toadlet. Butter flies: Small Copper

Local. 10P: 1 species. Reptiles: Red-bellied Black Snake

f. Regionally restricted fauna (R5 species)

Regional. 102 18 species. Birds: Banded Lapwing, Barn Owl, Purple-crowned Lorikeet, Little Lorikeet, Brown
Songlark, Spiny-cheeked Honeyeater, Singing Bushlark. Mammals: Water Rat. Reptiles: Common Long-
necked Tortoise, Large Striped Skink, Cunningham’s Skink, Bougainville's Skink, Tussock Skink, Little Whip
Snake. Frogs: Striped Marsh Frog, Common Spadefoot Toad. Butter flies: Phigalia Skipper, Meadow Argus

F. POPULATION DENSITY: Viability and Abundance—point census

I.  Regionally vulnerable fauna (R2 species)

Regional. 102 over 10 Fat-tailed Dunnarts seen while spotlighting by car in the north-central section on 28
August 1991

0. Regionally restricted fauna (R5 species)

Regional. 102 7 Little Whip Snakes from a 4-hour rock survey on the east side of Merri Creek south of Aitken
Creek on 15 June 1988

Outlook

The site contains the most diverse and significant native grassland fauna and flora assemblage and the highest
representation of rare or threatened grassland species (Red-chested Button-quail, Plains-wanderer, Southern Lined
Earless Dragon and Striped Legless Lizard) in GM. The national significance is dependent on specific management and
protection of the habitat of these species. Each is threatened by loss of native grassland habitat and predation from
foxes and probably cats. Fox populations need to be controlled. The high diversity and population density of reptiles
iscritically dependent on the maintenance of habitat links.

FAUNA
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Rare or Threatened Fauna

Ba

Bb

10C Southern Lined Earless Dragon. One was observed in arock wall at the eastern boundary of
Craigieburn Grassland with Hendon Park on 4 March 1990. The habitat was open Kangaroo Grass plains
grassland (23.2) on the Craigieburn Grassland side (lightly grazed by sheep) and very open wallaby-grass grazing
land on the Hendon Park side. Scattered areas of Kangaroo Grass stony knoll grassland (22.1) were also present.
The species inhabits rock outcrops amongst grassland that would have originally been kept naturally open (see
Plains-wanderer). The combination of rock walls and stony knolls enable it to persist in sheep grazing land. The
north-central silt plain/stony barrier section where the Plains-wanderer was observed supports a similar open
grassland/rocky grassland combination.

The Southern Lined Earless Dragon is avery difficult animal to observe asit is small, alert and able to flee
quickly into rock crevices or holesin the ground (see site 4). An unconfirmed sighting along Harvest Home
Road to the east in site 13 was made in January 1993 (Nick van Roosendael pers. comm.). It is a considered
view of grassland herpetologists that the dragon is on the brink of extinction in Victoria and possibly Australia
(Peter Robertson pers. comm.). Studies including pitfall trapping, research and habitat assessment at Craigieburn
Grasdand are amatter of urgency.

102 Plains-wander er. One was seen while spotlighting sheep grazing land (ex-23.2) on asilt plain separated
by parallel barriers of stony rises in the north-central section of Craigieburn Grassland on 28 August 1991. A
male was located in the same area with a nest on 23 September 1991. There are a number of historical sightings
from NEM. These include Campbellfield, Broadmeadows, Epping and Wallan. It is documented that birds were in
‘tolerably large numbers’ and that clutches of eggs were frequently met with on the flat, open Keilor Plains
grasslands and at Broadmeadows. Since the 1920s, there are few records, particularly to the north of Melbourne.
The main population centrein GM is on the Werribee Volcanic Plains, north of the You Yangs. There were 13
sightings made in this area between 1986 and 1991. Sightingsin NEM (four since 1983) were each in broad-acre
grazing land.

The grey-black duplex soils at Craigieburn Grassland become water-logged in wet years and very dry over
summer, the combined effects making it naturally treeless. The silt plain is flat and lies between two parallel
stony barriers. The central area originally supported Kangaroo Grass plains grassland (23.2). The grassland, and
more particularly the Kangaroo Grass, was kept naturally open by seasonal waterlogging. In the absence of
protection from rocks, cover has been further reduced by livestock to open wallaby-grass grazing land (Common,
Short, Brown-back and Bristly Wallaby-grass). This has low stature (20-30 cm tall) and open structure (10-20%
cover). The inter-tussock space contains low annual herbs which die back to bare ground in summer. Soils of
seasonally damp swales near the base of stony barriers are uniform black cracking clay. These support Brown-
back Wallaby-grass seasona wetland (25.3).

The main habitat of Plains-wanderersin GM has low, sparse grass cover. This may be due to a combination
of low rainfall, seasonal waterlogging, exposure/desiccation and eroded or poorly developed topsoil (lower
fertility). Light grazing by sheep assists in maintaining the appropriate tussock/open space ratio (see
Conservation Measures).

Plains-wanderers are locally mobile over a home range of 10 ha or more. A viable population requires
extensive areas of habitat (hundreds of hectares). The diversity and extent of habitat typesis the key to the
Plains-wanderer being present. The vegetation structure of grassland can vary according to climate and grazing
rates. Birds likely utilise other habitats as they become seasonally available. They doubtless visit the extensive
areas of wallaby-grass grazing land on broad-acre farmsto the east and north-east (sites 13/14). The dry lake and
surrounds near Craigieburn Road East may also be of importance. During late summer or droughts, when cover
on the silt plains has been removed by livestock grazing, the stony rises and their herbaceous plant/insect
diversity may provide foraging areas. Cerea stubbles also provide temporary refuge or food, particularly those
containing Prostrate K notweed.

Plains-wanderers are sedentary as long as sufficient food is available. They move locally in times of food
shortage (e.g. late summer—autumn and droughts). They are nocturnal, laying stretched out in a shallow scrape
by day, often under a pile of straw or a cone of tussocks pulled together. If approached closely they trot away
(hunched over like a dotterel) and take up a squat in another scrape. Plains-wanderers are difficult to relocate on
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foot due to their cryptic behaviour and camouflaged plumage. They move freely while foraging and are alert to
predators from ground and air. This enables them to utilise areas of open ground cover in which species such as
quail would fall prey to foxes and owls.

They do not fly during the day and only at night if harassed or virtually driven over. Flight is short (usually
< 50 m) and terminates in a slow, fluttering descent to another squat. Two birds were seen from moving vehicles
during the GM survey. On each occasion they flushed and after alighting the bird froze. In one instance
(Craigieburn) it could not be relocated. A bird seen on the Werribee Plains in October 1986 was pursued around a
circuit of three or four squats. Shooters indicate that gun dogs become disoriented by their scent and circle around
between the squats.

The nest of the Plains-wanderer at Craigieburn contained four eggs. These were placed in a shallow ground-
scrape in adry section concealed amongst open Brown-back Wallaby-grass tussocks. The eggs were ‘tear-drop’
shaped like that of the button-quail and well-camouflaged, light glossy green with brown speckles. Clutches of
eggs (usually 3 or 4) have been taken from around Melbourne predominantly in October, but extending through
summer when ample rains occur. Presence of the Plains-wanderer in 1991 may be partly attributed to movements
of birds from western New South Wales to higher rainfall areas in response to drought. However, another recent
sighting (1986) of a Plains-wanderer was made to the north in the Summerhill Road site by alocal quail shooter.

The nesting at Craigieburn was probably influenced by favourable local rainfall conditions and availability of
seeds and insect prey. Ininland Australiathey are able to breed opportunistically through the year, determined by
conditions which cause a flush of growth and seed production. Little or no breeding occurs during dry years.
Similar to the button-quails, the female is more brightly coloured than the male and is polyandrous, leaving the
male to rear the young.

Diet of the Plains-wanderer is composed of seeds and insects, taken at night (Blakers et al. 1984). Insects are
mostly fed to the young (Readers Digest 1986). Seeds include those of pasture and cropland weeds (e.g. Prostrate
Knotweed, Bathurst Burr and Saffron Thistle), spilled grain (particularly oats) and legumes (e.g. clovers and
medics) in cereal stubbles and seeds and green shoots of native grasses (various shooters pers. comm.). Livestock
oaten hay feed-trails may also be utilised.

Populations have declined due to predation (particularly of young) from foxes and possibly cats. Most of the
grassland within the former range of the species in south-eastern Australiais under unfavourable management.
Changes such as small farm subdivision and increased land-use intensification and encroaching residentia
development have each had a detrimental effect on populations near Melbourne. Farmlet subdivision of broad-acre
grazing lands has resulted in more intense livestock grazing regimes. This renders open tussock cover of
grasslands to bare ground. Pasture improvements of grassland dominated paddocks such as rock clearing and top-
dressing to increase stock carrying capacity is occurring. These processes convert the native tussock grassland
into alow pastureland sward. Plains-wanderers do not regularly utilise improved pasture or intensively devel oped,
closely settled farmland.

The prevailing land-use of rural sections of the Merri Plains has been as broad-acre sheep and cattle grazing
land (see Conservation Measures under ecological mosaic burning and light grazing option). This non-intensive
land-use has maintained suitable open tussock habitat for the Plains-wanderer. The ideal habitat of the Plains-
wanderer in southern Victoria contains the combination of blocks of several hundred hectare of grasdand
(Kangaroo Grass) and seasonal wetland (Brown-back Wallaby-grass) adjacent to extensive areas of unimproved
and uncultivated open wallaby-grass grazing land. Conservation of the Plains-wanderer in NEM, due to its
behaviour and apparent low population density, will require the retention and management of remaining
extensive and linking areas of suitable native grassland habitat. Given the ecological requirements of the species,
it becomes evident that a reserve supporting viable populations must be large.
108D strj ped Legless Lizard. Two were located under rocks in the north-western section on 15 June 1988
(Martin Schulz pers. comm.). One was in crumbling brown uniform clay on a stony crest (Kangaroo Grass
stony knoll grassland; 22.1) and the other was in brown duplex soil on the stony plains (Kangaroo Grass plains
grassland; (23.2). Another was located on a stony crest north of O’ Herns Road in January or February 1995 (Tim
Offor, Greening Australia, pers. comm.). The main population centre in Australia of the Striped Legless Lizard
isthe volcanic plains near Melbourne. Craigieburn Grassland is considered one of the most extensive and secure
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remaining for the species. Other population centres of Striped Legless Lizardsin GM are each associated with
areas of extensive and intact ungrazed or only lightly grazed, treeless rocky grassland. These include the Derrimut
Grassland Reserve and William Angliss land at Derrimut and Live Bomb Range west of Werribee (Beardsell in
prep.).

The Striped Legless Lizard belongs to a predominantly inland (Eyrean) genera and family. The Kilmore Gap
in the Great Divide links the northern (e.g. Seymour) and southern (e.g. Beveridge) Victorian range of the
species. The distribution in Australia follows the low, uniform seasonal distribution rainfall zone of the foothills
of the Great Divide and adjacent lowland plains (centred on Victoria). The range is somewhat fragmented and
shows distribution clusters (Coulson 1990). These are in the Penola district of the south-east of South Australia,
the western volcanic plains near Hamilton, Colac and Melbourne, near Seymour and Kerang in northern Victoria,
and Canberra and an outlier to the north in the Hunter Valley.

Substantial populations of the Tussock Skink and Little Whip Snake inhabit the stony crests at Craigieburn
Grassland. Sites containing legless lizards near Melbourne generally supported high populations densities of
these species (Coulson 1990). Thereis a direct correlation between the density of native grass tussocks and plant
litter cover and the presence of the lizard (Coulson 1990; see Conservation Measures under Striped Legless Lizard
management, ecological mosaic burning and light grazing option). There also appears to be a correlation with
the abundance of embedded rock and the degree of intactness of the native grassland flora, although this may be a
secondary relationship as rocky, uncultivated areas generally contain denser cover and a higher proportion of
native grassland plants. The primary habitat requirement is mature Kangaroo Grass tussocks which harbour its
main food source, the larvae of noctuid moths Thisis mainly found in the north-west section of Craigieburn
Grassland above the eastern escarpment of Merri Creek.

Striped Legless Lizards are mobile and moderately quick over the ground and readily burrow under rocks and
into tussocks. They shelter under rocks during winter—spring and when active during summer—autumn, they
utilise grass tussocks or soil cracks. Body temperature relies on contact with the surrounding air and ground
temperatures. They are most active during warm, sunny weather and are predominantly diurnal (Peter Robertson
pers. comm.).

Two eggs are laid in early summer, hatching in late summer (Coulson 1990). The oviposition sites are
unknown (Peter Robertson pers. comm.). Analysis of faecal pellets revealed that the diet at Derrimut Grasslands
consists of large soft-bodied insects such as noctuid moth larvae (main component), crickets, grasshoppers and
spiders (Coulson 1990). They have been observed taking juvenile Tussock Skinksin late summer.

Few of the known populations of the Striped Legless Lizard in western Victoria are secure as they occur in
small habitat remnants along degraded roadside strips or in paddocks (Coulson 1990). Most locations are where
the land-use has shifted from a broad-acre farming regime to a more intensive level. This entails rock clearing,
higher livestock grazing levels, grassland cultivation for introduced pastures and crops, damming and drainage
ateration and increased rates of herbicide, pesticide and fertiliser application. Local population extinctions appear
inevitable. Populationsin the ACT are now very localised while those in SA are possibly extinct (Coulson
1990).

Populations of the Striped Legless Lizard along Merri Creek are now isolated from the next nearest known
populations to the west between Kororoit Creek and Jacksons Creek. Intervening areas of suitable rocky
grassland habitat have been eliminated. Rocky grassland linksin NEM within the Merri Creek and nearby Edgars
Creek systems which contain the Striped Legless Lizard are being fragmented. There has been widespread
landscaping, which entailed using earth-moving equipment to remove the surface and deeply embedded rock . The
main areas of suitable habitat for the lizard remain on stony knolls. Residential and industrial development,
heavy livestock grazing pressure and predation from foxes and cats are threatening the species.

102 Red-chested Button-quail. An adult male with three newborn young was observed in ungrazed
Kangaroo Grass plains grassland (23.2) on the east side of Merri Creek, at the peninsula east of the confluence of
Aitken Creek on 11 November 1991. There were only four other sightingsin NEM (site 4 at Bald Hill, site 5 at
Kalkallo Common, site 14 at Woody Hill Swamp and site 15 at Fenwick Stud). In GM their main population
centre occurs on the Werribee Lowland Volcanic Plains where annual rainfall lies between 450-600 mm (six
sightings over the last decade). There was a scatter of sightingsin higher rainfall upland grasslands towards the
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edge of the volcanic plains (e.g. Monegeeta). Their northern Australian range falls largely within the Torresian
summer rainfall zone (tropical/sub-tropical) and coincides with the distribution of the summer flowering Red-leg
Grass and Silky Blue-grass.

Small numbers of Red-chested Button-quail are annual late spring—early autumn (late October to March)
migrants from north-eastern Australia to grasslands north and west of Melbourne. Local irruptions occur during
dry conditions in the north on about two to three year cycles. In wet years in the south (e.g. 1970-72)
substantial numbers enter (Norm Lawlor pers. comm.). In these years they are likely to over-winter when
conditions are mild. They occupy similar habitat to the Little Button-quail, but require larger areas to form
coveys. They tend to be amore regular visitor than the Little Button-quail to the grasslands of southern Victoria.
Of the two button-quail, the red-chested is the more common and widespread in the extensive volcanic plains
grasslands west of Melbourne, but both are rare in the more fragmented grasslands of NEM.

Dense cover provided by sizeable, ungrazed grassland reserves may be vital for the survival of the species.
Searches of likely habitat at the Cooper Street Grassland (a dense ungrazed stand of 20 ha) failed to reveal the
species. This was probably due to the small area of habitat, unsuitable soil type (predominantly grey-black
duplex), proximity of urban development and the higher levels of human disturbance and cats. The exclusion of
livestock grazing over patches exceeding 50 hain the north-western section of the Craigieburn Grassland would
encourage larger numbers of this and other cover-dependent species.

Red-chested Button-quails inhabit dense stands of broad-acre (usually exceeding 50 ha), stony knoll and
plains grassland which are treeless or contain alight cover of River Red Gums (Plenty Volcanic Plains). On the
Merri Plains, they inhabit unimproved, uncultivated and ungrazed or only lightly grazed grasslands. These are
dominated by Kangaroo Grass of medium stature (20-50 cm tall) and structure (40-60% cover). Red-leg Grassis
also a dominant west of Melbourne. At both Bald Hill and Craigieburn the button-quail occurs near rocky
escarpments of Merri Creek. Soils are brown crumbling uniform clay on the stony crests, red gradational on the
stony rises and brown duplex on the stony plains. The grass cover and native plant diversity provide shelter and
food, particularly during droughts when cover on grazing land has been removed.

The Red-chested Button-quail has rarely been recorded breeding in GM, except during irruption years (e.g.
Craigieburn Grassland on 11 November 1991). This irruptive behaviour coincides with several other grassland
birds including the Plains-wanderer. Similar to this species, female button-quails are polyandrous, the smaller
and less brightly coloured males rai se the young. They place their well-camouflaged cup-nest of grassin a scrape
in the litter, often concealed in a grass tussock; usually four eggs are laid (Readers Digest 1986). Consecutive
broods have been recorded in favourable years.

Their diet consists of small seeds including spilled cereal grain (Blakers et al. 1984). In the vicinity of
sightings on the Merri Plains, the seeds of summer-flowering native grasses (e.g. Kangaroo Grass and Red-leg
Grass) and inter-tussock herbs (e.g. Blushing Bindweed and Y ellow Rush-lily) were available. On the Werribee
Plains, crop samples have included small, hard seeds of pasture and cropland weeds (e.g. Common Onion-grass,
Prostrate Knotweed, Saffron Thistle, Bathurst Burr), adventitious legumes (e.g. clovers and medics) and grain
spilled from livestock oaten hay feed-trails (various shooters pers. comm.). Insects are fed to the new-born young
by the male and after aweek or so he leads them in search of seeds (Readers Digest 1986).

The Red-chested Button-quail, being more dependent on large stands of dense grassland than other button-
quails, has been reduced in range and abundance by livestock grazing and cultivation. Most of the grassland
within the former range of the species in south-eastern Australia has been rendered unsuitable by cover and food
loss. Populations have probably declined due to predation (particularly of young) from foxes and possibly cats.
102 Freshwater Blackfish. Onewas taken in acagetrap in the Merri Creek above the confluence of Aitken
Creek on 4 February 1992. A Common Galaxias (Ed) and three Short-finned Eel were also taken in traps baited
with fish food and blood and bone. The pool just upstream of the Craigieburn sewage treatment plant outlet may
now be the most downstream occurrence of Freshwater Blackfish in the system.

Critical Assemblages or Populations
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Dd/Cl 102 High diversity of herpetofauna. Craigieburn Grassland contains the most diverse assemblage

known on the volcanic plains of GM. It supports an overlap of species from three zoogeographic regions. Eyrean
(inland) speciesinclude the Striped Legless Lizard, Plains Froglet, Marbled Gecko, Common Spadefoot Toad and
Large Striped Skink. Warm Temperate species include the Eastern Three-lined Skink, Little Whip Snake and
Red-bellied Black Snake. Cool Temperate species include the Southern Water Skink, Tussock Skink and
Lowland Copperhead (see the Bald Hill site).

Other Significant Fauna

Birds

Ec

Ec

Ec

Ee

Ee

10& Spotless Crake. Onein reed-beds amongst Woolly Tea-tree riparian scrub (18.2) along the Merri Creek
downstream of Aitken Creek on 29 January 1990.

10& Singing Honeyeater. One was observed in Lightwood-Tree Violet cliff/escarpment shrubland (20.5)
downstream of Aitken Creek on 4 February 1992. It was feeding on nectar and insects in flowering Tree
Bursarias. Several were also present by the Hume Freeway in front of the Craigieburn sewage treatment plant,
where they were feeding in ornamental flowering mallee eucalypts. The species breeds along the coast and
undertakes movements onto the volcanic plains during late summer and autumn. A Spiny-cheeked Honeyeater
was al so seen along the Merri escarpment in February 1992. It was feeding on ripened fruit of African Box-thorn.

102 Zebra Finch. A flock of three to five birds was recorded in Lightwood—Tree Violet cliff/escarpment
shrubland (20.5) downstream of Aitken Creek on 4 February 1992 and 26 October 1993 (breeding). The flask-
shaped nest was constructed in a Tree Bursaria. The finch was formerly more widespread on the Merri Volcanic
Plains but with the loss of shrubs has become very rare (like the Southern Whiteface; see site 14). If the species
isto survive, regeneration of rocky shrublands through grazing protection needs to be promoted.

102 Latham’s Snipe. One flushed from reed-beds along the Merri Creek (18.2), 50 m south of Craigieburn
Road East on 8 January 1987. In wet years, after arrival in late August—early September, Latham’s Snipe visit
seasona wetland meadows of Brown-back Wallaby-grass (25.3) in stony knoll apron swales, gilgais and drainage
linesto feed at night. They shelter on mudflats amongst reeds and sedges along the creek during the day and also
feed there at night (see a'so O’ Herns Road Wetlands, site 12).

102 Striated Fieldwren. This species was recorded in habitats containing tall grass and a scatter of shrubs
(where they breed). The habitats include Lightwood—Tree Violet cliff/escarpment shrubland (20.5) and Common
Tussock-grass plains grassland (23.1) when adjacent to stony rises (Kangaroo Grass stony knoll grassland; 22.1)
containing Tree Violet and Hedge Wattle. Craigieburn Grassland was the only site where the fieldwren was
recorded breeding in NEM. This species was formerly abundant, but has become scarce in NEM. with the loss of
shrubs from the volcanic plains.

Mammals

Ec

102 Fat-tailed Dunnart. Evidence from recent trapping studiesin GM suggests that this species has
declined appreciably over the last decade. Several nests were located amongst Kangaroo Grass stony knoll
grassland (22.1) in the parallel barriers of stony rises crossing the north-central section of Craigieburn Grassland
on 15 June 1988. These were cup-shaped structures of dry grass, about 10 cm in diameter, placed amongst partly
excavated tunnels under large flat rocks. The soils were loose red gradational loams. More than ten animals were
seen near the base of the stony rises while spotlighting by car on the adjoining silt plain (Kangaroo Grass
grassland; 23.2) on 28 August 1991. The species appears to undertake cyclic population fluctuations, or at least
detectability rates, depending on climatic conditions. During favourable episodes when prey availability and
breeding is optimal they appear locally common. In unfavourable conditions observations are scarce.
Conditions in autumn and early winter 1991 had been dry and cold. During these times the dunnart apparently
undergoes a starvation-induced torpor to conserve energy. Rains in July and early August followed by mild
weather in late August brought on a growth burst of short grass and an increase in grasshopper populations.
These were probably a major prey item of the dunnart, while the ground was still soft enough to scratch for
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earthworms and beetle larvae. The food availability mobilised the dunnart and led to the high detection rate of 28
August.

102 Habitat link along the creek. The riparian and escarpment vegetation along Merri Creek is of high
quality and is an important habitat link for ground mammals. The presence of the locally rare Common Wombat
and Black Wallaby (not known from closer in along Merri Creek) suggests that it acts as afaunal corridor. The
Common Wombat is close to extinction on the volcanic plains.

Reptiles
Ee 108 Red-bellied Black Snake. Individuals recorded in Woolly Tea-tree riparian scrub (18.2) by Merri

Creek at O'Herns Road on 1 February 1989 and downstream of Aitken Creek on 5 May 1989. This section of
the Merri appears to support the stronghold of the black snake in NEM. The species has undergone extensive
decline with advancing settlement further east along the Plenty/Y arrarivers and Diamond Creek.

Butterflies
Eb 10& Chequered Swallowtail. A migration passed through NEM in late November—early December 1993.

On cycles of about five years, butterflies leave the inland and move south. A visit to the Summer Hill drainage
line area on 20 December 1993 recorded early instar swallowtail larvae on the Tough Scurf-pea (an endangered
speciesin Victoria). The butterfly had not been previously recorded breeding in GM and was assumed to be a
non-breeding vagrant. Several adults and pupae were observed in areturn visit on 25 February 1994.

10& Merri Creek/Summer Hill drainage line. Searches for butterflies were made at Craigieburn
Grassland on 18 October 1988, 4 February 1992, 19 January 1993, 20 December 1993, 25 February 1994 and 30
November 1995. Fifteen native species were recorded. This excludes the migratory Caper White, seen in October
1988 (see Bald Hill site) and is the most diverse grassland assemblage recorded in GM. An adult emergence of
Small Coppers and the Pea Blue and Phigalia Skipper were recorded on the plains above the eastern escarpment
of the Merri Creek on 18 October 1988. The larvae of the Phigalia Skipper feed on Wattle Mat-rush. This plant
is common on the stony plains and stony knolls.

The larvae of the Small Copper feed on the Grassland Wood-sorrel and are known to pupate under rocks
(Michael Braby pers. comm.). The adult coppers may have several emergences in favourable seasons but fly in
each for only afew weeks. Satyrinids (browns and xenicas) were rare, being represented by only three species
(Klug's Xenica, Common Brown and Meadow Argus). The argus was feeding at flowering Woolly Tea-trees on
30 November 1995 while the xenica and Common Brown were observed on 20 December 1993. The argusis
locally common and breeds on the introduced centuary and the native Narrow Plantain.

The Double-spotted Line Blue (common) and Dispar Skipper were seen in the flowering Tree Bursarias on 4
February 1992 and 19 January 1993. The larvae of the skipper feed on arange of grasses and the Wattle Mat-rush
while those of the line blue feed on ground peas and small wattles. A single Symmomus Skipper was observed
on 25 February 1994. The larvae feed on Spiny-headed Mat-rush, restricted to the creek escarpments.

100: Electrofishing Survey: Merri Creek Site 5. O’Herns Road ford

Map reference. 7822 197330. Altitude. 140 m. Survey date. 1 February 1989

Vegetation. Instream: submerged and emergent herbfield (good condition). Bank: Woolly Tea-tree riparian
scrub (18.2; good condition). Frontage. Lightwood—Tree Violet cliff/escarpment shrubland (20.5; fair
conditio