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1.0 SUMMARY

The investigation of the proposed Golden Beach (Torquay Sands) Residential Lakes and Golf
Course Development, Torquay, Victoria, and surrounding areas, in December 1999 to March
2000, aimed to:

» Identify the existing conditions in the study area and on surrounding lands likely to be
affected by the development with regards to the flora and fauna; and

e Develop an Environmental Management Plan (EMP) to address the issues ansing from the
development as required under the Surf Coast Planning Scheme Amendment R60.

The flora and fauna study and EMP address the development land and the saltmarsh to the east,
the Moonah — Coast Wirilda Shrubland on the southern border of the site, and issues associated
with the adjoining Torquay Public Reserve.

Flora

« A total of 202 plant species were recorded in the study area; 95 (47%) of these are
indigenous and 107 (53%) are naturalised exotic species. Some introduced plant species are
serious environmental weeds requiring control.

» Four vegetation communities with 11 sub-communities were identified:

1.0 Dune Complex (embracing three sub-communities, most significantly the
Moonah — Coast Wirilda Shrubland);

2.0 Saltmarsh Complex (embracing seven sub-communities);
3.0 Freshwater Herbfield (of farm dams); and
4.0 Exotic Vegetation (pasture and former tip site).

e The vegetation communities and sub-communities range in conservation significance from
Local to State or National; the Saltmarsh Complex and Dune Complex are of State lo
Mational Significance.

Fauna
e A total of six faunal habitat categories were identified in and adjacent to the study area:
* Dune Complex;
s Saltmarsh;
* Moonah — Coast Wirilda Shrubland;
e Pasture/Open Grassland;
¢ Retarding Basin and Farm Dams (constructed wetlands): and
* Beach/Shoreline.

Generally, the fauna habitat in the study area is of poor quality, with limited areas of remnant
vegetation that are substantially degraded. Edge effects from the former tip site, pest animals
{rabbits, foxes), weed invasions and human impacts have contributed to diminished habitat
quality.

Golden Beach (Torquay Sands) Development



¢ A total of 25 mammal species were previously recorded from the greater study area (19
native and 6 introduced). The Smoky Mouse (Nationally significant) (vet to be confirmed),
Little Forest Bat (Regionally significant), Swamp Wallaby, Bush Rat, Common Ringtail
Possum and Short-beaked Echidna (all Locally significant) were the only native mammals
recorded from the study area. The Smoky Mouse and Little Forest Bat were new mammal
records for the area.

e The Nationally significant Smoky Mouse was detected from hair-tube sampling in the Dune
Complex. It is possible that a previously unknown population of Smoky Mouse has been
discovered outside the species’ known distribution. Further sampling is required to confirm
the species’ presence and status in this area.

e A (otal of 168 bird species have been previously recorded from the greater study area (160
native and eight introduced). Fifty-six (56) bird species were observed during field surveys
including two of State significance (Pacific Gull and Pied Cormorant). Eleven of the 56
species observed were additional to those listed by the Atlas of Victorian Wildlife, DNRE.

e The saltmarsh adjacent to the study area is (Nationally significant) Orange-bellied Parrot
habitat. Careful management to ameliorate potential impacts from the development is vital
to protect the saltmarsh habitat. Other significant species that utilise the saltmarsh and
adjoining coastal habitat which may be indirectly impacted by the development include the
Pacific Gull, Hooded Plover, Pied Cormorant, Crested Tem, Eastern Curlew, Roval
Spoonbill, Great Egret and Southern Giant Petrel.

» Eight species of reptile and five species of frog (one Nationally significant: the Growling
Grass Frog) have been recorded from the larger study area. Three reptile species and one
frog species were observed in the study area. [t is possible that the Nationally significant
Swamp Skink may occur in the saltmarsh (adjacent to the study area).

Management Issues

A wide range of environmental and flora and fauna management issues have been identified and
are dealt with in an Environmental Management Plan (EMP}); they include:

Golden Beach (Torguay Sands) Residential Lakes and Golf Course Development
. Buffer zones, particularly abutting the Saltmarsh Complex to the east,
. Hydrological and water quality issues related to runoff;
e  Turf management relating to potential for eutrophication and pollution;
. User-related impacts, such as access by people to adjacent areas;
»  Management of domestic animals;

¢  Horticulture and amenity plantings within the development area, and revegetation
adjacent to the Saltmarsh and Dune Complex;

. Retention of remnant indigenous vegetation and fauna habitat wherever possible
within the development area; and

. Weed and feral animal management.

Golden Beach (Torquay Sands) Development
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Saltmarsh Complex (to be managed by Trustees, and covenanted under a Trust Sfor Nature

agreement)

Reinstating the former saltmarsh hydrological regime (tidal flooding) by removing
the barmer, formed by the culvert on Mullet Creek, which prevents tidal
penetration of the saltmarsh:

Enhancing the quality and condition of the Saltmarsh Complex through
revegetation monitoring and other management actions;

Minimising disturbance to the saltmarsh. This includes reducing impacts from
humans and domestic pets, and disturbance from the development area;

Ensuring protection of Orange-bellied Parrot habitat;
Increased public access to the area; and

Weed and feral animal management.

Moonah — Coast Wirilda Shrubland (Conservation Zones to be managed by Surf Coast Shire)

Enhancing indigenous vegetation and fauna habitat through revegetation and weed
and rabbit control;

Minimising disturbance to native vegetation and fauna;
Managing access-related impacts on vegetation and fauna habitat; and

Encouraging community involvement in the maintenance of the Conservation
Zones.

Confirming presence of the (Nationally significant) Smoky Mouse in the Dune Complex to the
south of The Esplanade.

Create an exclusion zone in the Dune Complex pending trapping surveys.

Conduct a trapping survey of Dune Complex habitat and supplementary surveys in
the Moonah — Coast Wirilda Shrubland targeted for the Smoky Mouse.

Depending on trapping survey results, develop a Smoky Mouse Management Plan
as a supplement to this EMP.

A number of recommendations are made in relation to achieving the Environmental
Management Plan objectives.

Golden Beach (Torquay Sands) Development



2.0 INTRODUCTION

Graeme Bentley Landscape Architects Pty Ltd, on behalf of MHY Handbury Joint Venture,
commissioned Ecology Australia Pty Ltd to undertake an investigation of the flora and fauna of
the proposed Golden Beach (Torquay Sands) Residential Lakes and Golf Course Development
to the east of Torquay. The proposed development, embracing a golf course and residential
area, will cover approximately 124 ha of land immediately west of a large expanse of saltmarsh
{(Map 1). Though meostly farmland, historically devoted to grazing and cropping, the site cames
some remnant indigenous vegetation (coastal shrubland and grassland) on old dunes and it
adjoins the large, substantially intact saltmarsh which is known to have high biological (flora
and fauna) significance. To the south is a large dune system and beach managed by Torquay
Public Reserves.

MHY Handbury Joint Venture as the owner of the saltmarsh land has transferred the saltmarsh
to Trustees (representing the Council, the owner and the Trust for Nature) to preserve and
maintain the saltmarsh and associated wetlands consistent with their conservation significance.
The Surfl Coast Shire, under a 173 Planning Agreement, requires the protection of biological
values of the saltmarsh as well as some of the remnant indigenous shrubland on the site. Some
of the remnant shrubland will be incorporated into Council reserves or Public Open Space
(Conservation Zones) to protect flora and fauna values and will be managed by Surf Coast
Shire.

The Shire has indicated that approvals for the golf course and residential development are
contingent on MHY Handbury Joint Venture preparing an Environmental Management Plan
(EMP) which addresses 1ssues related to the protection and management of these natural
resources on and adjacent to the subject land. Acceptance of this EMP by Council and other
interested parties is required before development approvals are given.

Ecology Australia conducted a study of the site to document flora and fauna on and adjacent to
the proposed development land - in the latter case, land which may receive impacts from the
adjoining golf course and residential development. The brief for this study is outlined below.

Issues to be addressed in the Environmental Management Plan
Broadly, the issues to be addressed in the EMP were as follows:
I. Documentation of flora and fauna values as requisite background to the EMP;

2. Maintenance and enhancement of flora or indigenous vegetation values, notably the
saltmarsh vegetation and Moonah stands;

3. Horticultural applications of indigenous flora;
4. Maintenance and/or enhancement of specific fauna habitat values or attributes and/or
resident populations of significant species including:
« Appropriate buffer types and widths to minimise disturbance to fauna,

o Feasibility of measures to minimise potential impacts of household pets in
residential areas, and

e Provision of habitat enhancement measures, for example, revegetation and
constructed wetlands as fauna habitats.

5. Weed management, including obligations under the Catchment and Land Protection Act
1994 and realistic measures to enhance habitat values;

Golden Beach (Torquay Sands) Development



Hydrological issues as they relate to maintenance of existing values, especially of the
saltmarsh, and maximising habitat and landscape values of constructed wetlands;

Reuse water quality and its potential impacts;

Turf management, especially the potential for nutrient enrichment and pollution (nutrients,
herbicides and pesticides);

Mosquitoes — design and wetland management guidelines to minimise mosquito problems;

. Soil erosion management as it relates to protection of environmental values;
. Management of user-related impacts (i.e. people);
. Pest ammal management (notably rabbits); and

. Monitoring requirements to satisfy environmental management objectives, for example,

tvpes, intensity and frequency of monitoring.

We present the results of the flora and fauna investigations and the Environmental Management
Plan in this report.

Golden Beach (Torquay Sands) Development
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3.0 STUDY AREA

The proposed Golden Beach (Torquay Sands) Residential Lakes and Golf Course Development is
located to the immediate east of Torquay, between Breamlea and Barwon Heads on the western
Victorian coast (Map 1). The 124 ha site is within the Surf Coast Shire and is located cast of
Horseshoe Bend Road, Torquay.

The study area is part of the Otway Plain Natural Region (Conn 1993), characterised by low relief
and Tertiary and Quaternary sediments as well as volcanic geology. The climate is temperate with
warm, dry summers and cool, wet winters. Average daily maximum and minimum temperatures
are 19.6° C and 9.4° C respectively, and the average annual rainfall 1s 551.8 mm with the annual
mean number of rain days being 151 (Bureau of Meteorology 2000, Geelong Weather Station
records).

The geomorphology of the study area has been described in detail by Pedler (1999) and Marshall
et al. (1999). The site is located on Quaternary aged beach and dune sand with estuarine silt and
clay to the south and sandy clay and clayey sands (deposited after Newer Volcanic basalt flows) to
the north (Pedler 1999). Clay-rich swamp deposits are the main sediment type of the study area
(Marshall et al. 1999). The coast to the south of the study area consists of surf beaches backed by
high Holocene dunes (Bird 1998). The dunes are underlain by Pleistocene calarenite rock and
form a continuous dune system west from Point Impossible (Bird 1998). Coverplate and Plates |
18 illustrate features of the study area.

Most of the study area is cleared agricultural land with a long history of grazing by sheep and
cattle. The western boundary is an interface between cleared paddocks and neighbounng
residential developments. A former rubbish tip is located on the east of the site (Map 1). The
largest remaining areas of natural habitat include the adjoining saltmarsh and Thompson Creek to
the east, and scattered remnants of Moonah — Coast Wirilda Shrubland and coastal scrub. The
topography of the study area is generally flat (e.g. saltmarsh and floodplain) to gently undulating
(coastal scrub). The coastal Dune Complex to the south of the study area is managed by Torquay
Public Reserves and it dominates otherwise understated topographic features.

A retarding basin exists in the south-west corner of the site (Map 1). This was constructed by the
Surf Coast Shire Council to detain storm water and runoff from adjoining residential

development.

Golden Beach (Torquay Sands) Development 9
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4.0 METHODS

4.1 Flora

4.1.1 Sources of Data

Most of the data used in this report was generated during the present study. A search of the Flora
Information System (FIS) maintained by the Department of Natural Resources and Environment
(DNRE) was undertaken and data from one quadrat was found in the vicinity of the study area, in
saltmarsh to the east, close to the estuary of Thompson Creek. This was from a survey for
Orange-bellied Parrot habitat undertaken by Ecology Australia (McMahon et al. 1994) and it is
incorporated in the plant species list given for the site (Appendix 1). Notes on the vegetation of
the site have been made in several reports: Trengove (1998, 1999), Marshall et al. (1999), Ralston
(1996) and Sinclair Knight Merz (1994). Plant species noted in these reports and not observed
during this study are also included in the species list (Appendix 1). The report on the proposed
Golden Beach (Torquay Sands) Residential Lakes and Golf Course site by Walters (1999) does
not address flora issues.

4.1.2  Field-work

Botanical field surveys were carried out over three days: 15, 19 and 21 February 2000.
Vegetation was sampled from circular quadrats of 30 m diameter (equivalent to approximately
700 m’) located to cover the observed range of floristic and structural variation present in the
vegetation. Locations of the 27 quadrat sites are shown on Map 1. In each quadrat, all vascular
plant species were recorded and assigned a visually-assessed cover/abundance value from the
modified Braun-Blanquet scale (Gullan 1978):

+  cover <5%, few individuals
cover <5%, any number of individuals
cover 5-20%, any number of individuals
cover 20-50%. any number of individuals
cover 50-75%, any number of individuals

Lh e L Dt e

cover 75-100%, any number of individuals.

Noles were made on the vegetation structure and other features in the vicinity of each quadrat
pertaining to ecological interpretation (e.g. height of vegetation, soil type, slope, aspect, grazing
and weed invasions). Quadrat data are given in Appendix 2, while species frequency data for
quadrats are given in Appendix 3.

Indigenous and exotic vascular plant species seen outside quadrats were recorded; these, along
with the previous quadrat found in the FIS search, and information from other reports were
compiled with the quadrat data to produce a comprehensive floristic inventory (Appendix 1).
Photographs were taken at various sites in the study area (Coverplate, Plates | to 18).

4.1.3  Data storage and analysis

The quadrat data have been stored permanently on the computer sysiem at Ecology Australia Pty
Ltd, and will be lodged with the Flora Information System, DNRE, Arthur Rylah Institute for

Environmental Research, Heidelberg.
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Analysis of the data was in the form of a computer-based numerical classification procedure,
coupled with hand-sorting, to determine and characterise the floristic vegetation communities
present, as outlined by Gullan et al. (1981). This produced a two-way table classification of the
vegetation which arranges quadrats according to floristic similarity, as well as arranging plant
groups commonly found in association.

The table contains all species that occurred in at least 35% of quadrats occurring in that
community or sub-community. The two-way table (Table 4) is set out as follows:

e The vertically aligned numbers across the top represent quadrat sites (E04727 — E04753),
each vertical column of figures represents a list of species found at one site, and each
horizontal row of figures represents all sites at which a given species was recorded.

e |If a species occurred in less than 35% of quadrats but its occurrence was ecologically
significant, it was also included in the table.

An asterisk (*) denotes an exotic species.
Vegetation terminology
The terminology used for the vegetation classification follows Gullan et al. (1981) viz:

Community: A collection of one or more quadrats with floristic and environmental affinities.
The communities may represent highly discrete vegetation types with sharp boundaries, or
more-or-less arbitrary divisions drawn for convenience along a floristic continuum to
delimit vegetation.

Sub-community: A vegetation unit comprised of an association of plants which share similar
environmental requirements, e.g. aspect, moisture availability and soil type. A number of
guadrats may be grouped together to characterise a particular sub-community.

Character species: A species that occurs frequently and consistently in the quadrats of a
community/sub-community. [t is often a useful indicator species of that community -
alone or when considered with a suite of other character species.

Associated species: Any species which occurs in the community or sub-community.

4.1.4  Vegetation Mapping

Mapping of the vegetation (Map 1) was carried out utilising the analysis of vegetation data
(Section 5.1.2), ground-truthing and interpretation of a 1993 colour air photo (at the scale of
1:2500). This has been coupled with interpretation of the 1:25 000 topographic map and an
additional more recent smaller scale (1:10 000) colour aerial photograph.

4.1.5 Vegetation Quality

The quality of vegetation of the site was assessed using the procedure developed by Ecology
Australia (Carr et al. 1997) which rates vegetation on a five-point scale according to several major
criteria; historic and recent disturbance, structural and floristic intactness, and weed invasions
(Appendix 4).

4.1.6 Plant Names

Taxonomy (plant names) follows Ross (2000) with a few informal names used by Ecology
Australia. An asterisk (*) denotes exotic species.

Golden Beach (Torquay Sands) Development
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4.1.7 Limirtations

The timing of sampling in late summer means that some indigenous and exotic species, such as
annuals or summer-dormant perennials may have been overlooked. This does not adversely
affect the conclusions drawn or management issues noted. The entire saltmarsh was not
sampled or traversed but this does not affect the assessment of significance or determination of
management issues.

4.2 Fauna

4.2.1 Field surveys

Field surveys were conducted on 8§ December 1999, 11 February and 16-18 February 2000.
Surveys were conducted in accordance with conditions of the Wildlife Act 1975 and the DNRE
Research Permit number 10000840.

Hair-tube sampling

Generally the quality of fauna habitat was considered too low (refer to Section 5.2.1) to warrant
Elliott trapping for small mammals. Hair-tube sampling was employed as an alternative method
to detect native mammal fauna. This method of sampling is considered safer than Elliott traps
(the mammal 1s not caught overnight and there is less risk of exposure to damp, cold or other
stresses), it employs less effort (hair-tubes are set once and not checked until they are closed) and
it is more efficient (a greater sampling time is possible as they can be left out indefinitely).

The hair-tubes were of the design now manufactured by Faunatech Pty Ltd. Each hair-tube was
baited with a mixture of rolled oats, peanut butter and honey and a sheet laced with glue was
placed in the roof. Mammals attracted to the scent of the bait enter the hair-tube and hairs that
brush against the glue are deposited. Mammal species have a unique hair structure and most hair
samples are identified to species. Four lines were laid (Table 1, Map 1) on 16 February and
collected on March 1, 2000,

Table 1. Location and number of hair-tubes in the four lines laid at the proposed Golden
Beach (Torquay Sands) Residential Lakes and Golf Course, Torquay, February

2000.
LINE  NO. OF HAIR— HABITAT
TUBES
A 10 Moonah - Coast Wirilda Shrubland (east)
B 7 Coastal
C 8 Moonah - Coast Wirilda Shrubland (west) |
D 25 Dune Complex vegetation

Active searching

Searching was conducted throughout the day to locate birds, reptiles and frogs. Searching was
timed to coincide with foraging periods of birds and reptiles. Searching was conducted in all
habitat categories and involved inspection of surface rocks, remnant indigenous vegetation and
bird-watching.
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General observations

All incidental observations of fauna were recorded (tracks, scats, nests, diggings) and identified to
species where possible. An inspection of the ocean beach at Point Impossible, the mouth of
Thompson Creek and further upstream, at the Breamlea saltmarsh, was undertaken, to search for
coastal birds (particularly threatened species, e.g. Hooded Plover, Great Egret, Little Tern).

Predator scat analysis

Analysis of predator (Fox, Cat and Dog) scats is a useful means of detecting rare species
(especially trap-shy and cryptic small mammals) otherwise difficult to detect by conventional
techniques, such as hair tubing or Elliott trapping. Hair samples (and bone fragments) of
mammals can be teased from scats and identified to species level via the unique hair structure.
Predator scats (i.e. those containing hair and/or bone fragments) were collected during the site
spection from the Dune Complex and Moonah - Coast Wirilda Shrubland and forwarded to
Hans Brunner for identification of mammal species. The main limitation with the technique is
that predatory camivores have large home ranges. Subsequently, caution must be exercised when
assessing the prey species distribution in an area from such records, as species appearing in
predator scats may not necessarily occur where predators deposit scats.

Spotlighting

Spotlighting was employed to detect small ground-dwelling and arboreal mammals (e.g. Common
Ringtail Possum, Common Brushtail Possum). Spotlighting can also be used to detect nocturnal
birds, including owls. Spotlighting was conducted from 2230 — 0100 and 2100 - 0000 hours on
16 and 17 February respectively. A 12 V spotlight (10 cm sealed-beam) and a 12 V Yuasa
rechargeable battery (model NP7-12) were used. The Moonah - Coast Wirilda Shrubland, and
Dune Complex were spotlighted simultaneously by two observers. The Retarding Basin was also
visited on both nights to spotlight and listen for frogs.

Bat sonar call recording

Whilst undertaking spotlighting surveys, sonar calls of active insectivorous bats were recorded
using an ANABAT sonar call detector. The procedure involved walking (whilst spotlighting)
with the detector and recording a call once a bat call activated a response from the detector.
Recorded calls were forwarded to Dr Greg Richards (Greg Richards and Associates, NSW) for
analysis and species identification.

Tape playback of bird vocalisations

One record of the Masked Owl (State significant and Endangered in Victoria, DNRE 1999) exists
from the study area (Atlas of Victorian Wildlife, DNRE). Five minutes of tape playback (using a
Sony Walkman and a Toa ER77 megaphone) of vocalisations of a Masked Ow! were undertaken
at the former tip entrance, the eastern boundary of the study area and on the edge of coastal scrub
east of the Retarding Basin at c. 0030 and 2330 h on 16 and 17 February respectively (Map 1).
This was followed by 5 minutes of listening for a response. This procedure aims to elicit
territorial or alarm calls of this species.
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4.2.2  Specialist consultation, literature and database searches

Loca_l and/or unpublished information on the fauna of Torquay, the status of various species
(particularly threatened species) and other fauna issues in the study area was obtained from
consultation with representatives from Birds Australia, DNRE (Geelong Office), Surf Coast Shire

Council, Torquay Public Reserve Management Committee Inc., Geelong Field Naturalists Club
and local residents.

A literature review was conducted to identify relevant biological and conservation issues within
the study area.

A list of all species recorded in the area bounded by 37914'N, 38023'S, 145°916'W and 144030'E
was obtained from the Atlas of Victorian Wildlife, DNRE on 8 December 1999. These grid cells
include the study area plus a broader area of surrounding land: Barwon Heads to the east, Torquay
to the west and Lake Connewarre to the north.

Thus, the Atlas of Victorian Wildlife list is likely to include some records of species which are
found rarely, if at all, in or near the subject land; these species are annotated accordingly in
Appendix 5. This information enabled the field investigation to be carefully targeted.

4.2.3  Habitar assessment

Habitat assessment

The study area was inspected on foot, and assessed for potential value as vertebrate fauna habitat.
Attention focussed on the following major determinants of fauna habitat quality:

e floristic composition and structure of vegetation;

o edge effects and level of disturbance to indigenous vegetation;

e prevalence of dead standing trees and tree hollows;

e presence of microhabitats (e.g. surface rocks, leaf litter, grass tussocks and fallen timber);
e signs of introduced predators; and

* connectivity to other native vegetation remnants.

The representation of favoured habitat attmbutes for significant species (e.g. Orange-bellied
Parrot) was also assessed.

Aernial photographs (1: 2500) were examined to assess the extent of each habitat and to ensure that
the major vegetation communities were visited. The photographs were also used to identify the
distribution of vegetation communities in the area, and to evaluate the study area in a broader
landscape context.
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4.2.4  Pest animal assessment

The site was inspected on 21 February 2000 to ascertain current and potential pest animal
management problems. The inspection took place under overcast conditions and in the early
morning — a time when one would expect to see a high proportion of rabbits above ground.
Transects were walked throughout the site (including saltmarsh, Dune Complex, coastal scrub and
Moonah — Coast Wirilda Shrubland) and observations of rabbit density were made, based on the
Gibb Activity Index (Coman 1992). The Gibb Scale is a general and qualitative estimate of rabbit

density based on observations of dung present on the ground and the number of dunghills (Table
2).

Table 2. The Gibb Activity Index (1-10) for estimating rabbit densities.

SCALE  DESCRIPTION OF DUNG DENSITIES

Very few droppings, sometimes grouped, overlooked.
Very infrequent heaps; little if any scatter.

Infrequent heaps; very light and patchy scatter.
Frequent heaps; light and patchy scatter.

Heaps occasionally within five paces of each other; moderate scatter almost over
whole area.

Lh = Ll bl e

Heaps often within five paces of each other; moderate scatter over whole area.

-l

Usually two or three heaps within five paces of each other; dense scatter.

Usually three or more heaps within five paces of each other; dense scatter over
whole area.

9 Some heaps almost merging; scatter very dense.

10 Some heaps merging; very dense scatter overall.

General observations were made on rabbit activity, including the number of opportunistic
sightings. Active warren openings were counted, as this provides useful indices of rabbit densities
(Williams et al. 1995). Warren counts also contribute information useful to establish the amount
of effort required for warren ripping.

Observations of fox tracks, scats and other signs (e.g. dens) during the walked transects
contributed to a qualitative estimate of fox abundance at the site.

The report deals only with rabbits and foxes, While some pest bird species and other mammal
species, such as feral cats may be present, we believe that they are of relatively minor
management significance.

4.2.5 Nomenclature

Scientific nomenclature and taxonomy follows Chnstidis and Boles (1994) (birds), Cogger (1996)
(reptiles and amphibians) and Strahan (1995) (mammals).

4.2.6 Limitations

The limitations of this study relating to sampling of fauna and to issues required to be covered in
the EMP, are as follows:
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Field-work for fauna was carried out during summer and the salt-pans in the saltmarsh were dry at
the time of survey. It is possible that wader and other bird species were under-sampled.
Similarly, the status of certain winter migrant species (e.g. Double-banded Plover) in the study
area remains unknown because the survey took place in summer.

The Orange-bellied Parrot is known to visit mainland foraging and roosting habitats between
March and September. The timing of the field survey was too early to detect the potential
presence of the Orange-bellied Parrot in the saltmarsh or coastal Dune Complex.
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5.0 FLORA AND FAUNA RESULTS

5.1 Flora

5.1.1 Plant Species

The statistics for the vascular flora recorded in the study area are given in Table 3. A higher
number of exotic taxa were recorded than indigenous, reflecting the degraded nature of the

vegetation of much of the site.

Table 3. Vascular flora statistics for the proposed Golden Beach (Torquay Sands)
Residential Lakes and Golf Course, Torquay, February 2000.

Indigenous taxa Exotic taxa Total taxa
Monocotyledons 39 43 82
Dicotyledons 56 64 120 '
Totals 95 107 202
(47%) (33%)

5.1.2 Vegetation Communities

Four vegetation communities with 10 sub-communities are recognised for the study area (Map 1).

The communities and sub-communities are as follows:

1.1 Dune Complex

1.2 Moonah (Melalenca lanceolata) - Coast Wirilda (Acacia retinodes var.

uncifolia) Shrubland

1.3 Blue Tussock-grass (Poa poiformis) — Knobby Club-sedge ([solepis

nodosa) Grassland/Sedgeland
1.4 Marram Grass (*Ammophila arenaria) Grassland

2.1 Saltmarsh Complex

2.2 Shrubby Glasswort (Sclerostegia arbuscula) Shrubland
23 Blackseed Glasswort (Halosarcia pergranulata) Shrubland

Grassland/Sedgeland

4  Beaded Glasswort (Sarcocornia quingueflora ssp. quingueflora) Herbfield
5 Blue Tussock-grass (Peoa poiformis) — Sea Rush (Juncus Fkraussii)

2.6 Sea Rush (Juncus kraussii) — Streaked Arrow-grass (Triglochin striatum)

Herbfield

2.7 Long-fruit Water-mat (Lepilaena cylindrocarpa) Submerged Herbfield

2.8 Round-leaf Wilsonia (Wilsonia rotundifolia) Herbfield
3.0 Freshwater Herbfield

4.0 Exotic Vegetation

Table 4 presents the two-way table upon which this classification is based.
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Table 4: Two-way table of vegetation communities and sub-tommunities recorded for the Golden Beach development,

Torguay, February 2000
Vagaiation Communicy
Sub-gommunity
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1.0 Coastal Dune Complex

1.1 Moonah (Melaleuca lanceolata) - Coast Wirilda (Acacia retinodes var. uncifolia)

Shrubland
Character Species Common Name Percentage Cover/
Frequency Abundance

Trees

Acacta retinodes var. uncifolia Coast Winilda a0 3

Melalewca lanceolata ssp. lanceolata Moonah 50 4

Shrubs

Leucopogon parviflorus Coast Beard-heath 80 2

Rhagodia candolleana ssp. candolleana  Seaberry Saltbush 70 2

*Lycium ferocissimum African Box-thomn 30 2

*Chrysanthemoides monilifera ssp. Boneseed 50 1

monilifera

*Rhamnus alaternus ltalian Buckthom 50 1

Vines

Clematis microphylla var. microphylla  Small-leaved Clematis 50 l

Dicot Herbs

*Anagallis arvensis Pimpernel 40 l

Cynoglossum australe Australian Hound's-tongue 30 i

Terragonia implexicoma Bower Spinach 100 2

Grasses

*Bromus hordeaceus ssp. hordeaceus Soft Brome 20 2

*Catapodium rigidum Fern Grass 30 1
| *Lagurus ovatus Hare's Tail 90 1
| *Vulpia sp. Fescue 70 ]
| Austradanthonia caespitosa Common Wallaby-grass 60 2
| Austrodanthonia racemosa var, Stiped Wallaby-grass 60 l

racemosa

Austrostipa flavescens Coast Spear-grass 70 2
| *Ehrharta erecta Panic Veldt Grass 40 1
| Poa poiformis var. poiformis Blue Tussock-grass 60 l
| Other Monocot Herbs

Dianella brevicaulis Short-stalk Flax-lily 50 l

Isolepis nodosa Knobby Club-sedge 50 I

Number of Quadrats in Group : 11

Mean species number and range : 20 (10-29)
Mean non-native number and range : 44% (2 - 69)

Number of Character Species in Group : 22

Ratio of number of Character Species 1o Mean Number of Species per Quadrat : 35%
Total number of non-native species in group : 41

Total number of species in group © 76
Total regional rare species in group : 3

Mean non-native cover and range : 36% (12-57)

Total national rare species in group : |
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Hlustrations: Coverplate, Plates 1 and 2.

NOTES:

This shrubland vegetation complex is developed on old calcareous landward dunes on deep to
shallow sand or on dune limestone. Moonah and Coast Wirilda are the structural dominants and
Coast Beard-heath may also have high cover. The vegetation has been much degraded by sheep
and cattle grazing (part of the site). rabbit grazing and weed invasion. Many indigenous species
have been lost from the community and introduced species (weeds) have high cover and/or
representation in the vegetation. Despite these structural and floristic modifications. the
vegetation, at best, is among the most intact regionally on calcareous coastal sites. Nearly all such
vegetation in the region has been grossly weed invaded, notably at Point Lonsdale and Queenscliff
(e.2, Muir and Collinson 1997).

This vegetation community with Coast Wirilda as a major structural component is confined to the
Bellarine Peninsula and to Point Nepean on calcareous soil, it occurs no further west than Torquay
and 1s probably best represented in the present study area and around Ocean Grove. Coast Wirilda
(Acacia retinodes var. uncifolia) is a highly restricted and rare taxon (Walsh 1996) in Victoria
largely confined to the Bellarine Peninsula. Stands of Coast Wirilda in the study area are almost
certainly the largest in Victoria.

The vegetation described here as Moonah — Coast Wirilda Shrubland is the same vegetation tyvpe
{Ecological Vegetation Class) as that listed under the Flora and Fauna Guarantee Act 1988 as
Coastal Moonah Woodland.
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1.2 Blue Tussock-grass (Pea poiformis) — Knobby Club-sedge (Isolepis nodosa)

Grassland/Sedgeland
Character Species Common Name Fercentage Cover/
Frequency  Abundance
Dicot herbs
Cynoglossum australe Australian Hound's- 100 ]
tongue
Grasses
Poa poiformis var. poiformis Blue Tussock-grass 100 3
* Lagurus ovatus Hare's Tail 100 2
* Bromus diandrus Great Brome 100 |
Austrodanthonia racemosa var. racemosa  Stiped Wallaby-grass 100 l
*Holeus lanatus Yorkshire Fog 100 2
Other monocot herbs
Isolepis nodosa Knobby Club-sedge 100 2
Number of Quadrats in Group : 2 Number of Character Species in Group : 7
Mean species number and range : 16 (12-20)
Mean non-native number and range : 51% (5 - 60) Mean non-native cover and range : 46% (40-52)
Ratuo of number of Character Species to Mean Number of Species per Quadrat : 44%
Total number of species in group : 25 Total number of non-native species in group - 14
Total regional rare species in group ;| Total national rare species in group @ 0

Ilustrations: Plate 4

NOTES:

This grassland/sedgeland community on calcareous sand of old dunes is an artefact of cleaning and
sheep and rabbit grazing of the original Moonah — Coast Wirilda Shrubland. Blue Tussock-grass
and Knobby Club-sedge form, at best development, a dense tussock-dominated vegetation with
few other species present. Currently the vegetation is being actively invaded by the bird dispersed
Coast Beard-heath which is abundant on the seaward coastal dunes, and as a component of the
Moonah — Coast Wirilda Shrubland.
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1.3 Marram Grass (*Ammophila arenaria) Grassland

,l Character Species Common Name LErtentuge {oyvet;
' Frequency Abundance
|
Shrubs i
Leucopogon parviflorus Coast Beard-heath 100 l ‘

Dicot herbs

| *Plantago coronopus Buck's-hom Plantain 100 1
*Leontodon faraxacoides Hairy Hawkbit 100 l
*Hypochoeris radicata Cat's Ear 100 l '
Dichondra repens Kidney-weed 100 1
*Cirsium vulgare Spear Thistle 100 1
Grasses
Poa poiformis var. poiformis Blue Tussock-grass 100 l
*Ammophila arenaria Marram Grass 100 5

| *Lagurus ovatus Hare's Tail 100 1

I

! Other monocot herbs

| Isalepis nodosa Knobby Club-sedge 100 2
Number of Quadrats in Group : 1 Number of Character Species in Group : 10
Mean species number and range @ 12 (12-12)

Mean non-native number and range : 50% (6 - 50) Mean non-nanve cover and range : 63% (63-63)
Rauo of number of Character Species to Mean Number of Species per Quadrat : 100%

Total number of species in group : 12 Total number of non-pative species in group : 6
Tonal regional rare species in group : Total national rare species in group : 0

[Mlustrations: Plate 5

NOTES:

The exotic Marram Grass is a dominant of coastal dunes throughout Victoria and is extremely
abundant in the dune complex vegetation between the present study area and the beach (Plate 5).
In the proposed development area Marram Grass Grassland occupies a restricted area of more
elevated dunes on deep sand; the former vegetation of this site was Moonah — Coast Wirilda
Shrubland. Marram Grass Grassland grades into Blue Tussock-grass — Knobby Club-sedge
Grassland/Sedgeland.
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2.0 Saltmarsh Complex

2.1 Shrubby Glasswort (Sclerostegia arbuscula) Shrubland

. [

Character Species Common Name rercestage Cove]
Frequency  Abundance

Shrubs

Sclerostegia arbuscula Shrubby Glasswort 100 3

Dicot Herbs

Disphyvma crassifolium ssp. elavellatum  Rounded Noon-flower 100 1

Sarcocornia quingueflora ssp. Beaded Glasswort 100 +
quingueflora

| Sub-shrubs

Frankenia pauciflora var. gunnii Southern Sea-heath 100 3
| Grasses
| *Polypogon monspeliensis Annual Beard-grass 100 1 |
| Poa poiformis var. poiformis Blue Tussock-grass 100 1 |
Number of Quadrats in Group : 1 Number of Character Species in Group : 6
Mean species number and range : 6 (6-6)
Mean non-native number and range : 17% (1 - 17) Mean non-native cover and range : 9% (9-9)
Rano of number of Character Species 10 Mean Number of Species per Quadrar : 100%
Total number of species in group : 6 Total number of non-native species in group @ |
['otal regional rare species in group : 0 Taotal national rare species in group : 0

lustrations: Plates 6

NOTES:

Shrubby Glasswort Shrubland to 2 m high is the universally dominant vegetation of lower
saltmarsh in Victoria subject to regular and frequent tidal inundation — *wet’ saltmarsh (Carr
1982). In the study area much of the saltmarsh vegetation consists of Shrubby Glasswort
Shrubland but it is likely to be in decline because of greatly reduced frequency and amplitude of
tidal inundation in the saltmarsh. The road to Point Impossible substantially blocks the tidal
channel (Mullet Creek) in the estuary of Thompson Creek feeding the saltmarsh to the west (Bird
1998). Shrubby Glassworl in the saltmarsh is exhibiting signs of severe dicback over large areas
which is likely to be related to reduced tidal inundation, hence reduced salinity of the saltmarsh.
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2.2 Blackseed Glasswort (Halosarcia pergranulata) Shrubland

Character Species Common Name REccentage Cover/ |

Frequency Abundance

| |

| Shrubs i
| Halosarcia pergranulata ssp. pergranulata Blackseed Glasswort 100 4

Dicot herbs

Sarcocornia quingueflora ssp. quingueflora  Beaded Glasswort 100 2
| Grasses
| *Polvpogon monspeliensis Annual Beard-grass 100 1

Number of Quadrats in Group : 2

Mean species number and range : 5 (4-5)
Mean non-native number and range : 33% (1 - 40} Mean non-native cover and range : 14% (9-18)
Rano of number of Character Species to Mean Number of Species per Quadrat : 67%

Total number of non-native species in group © 2
Total national rare species in group @ 0

Number of Character Species in Group @ 3

Total number of species in group : 6
Total regional rare species in group @ 0

Illustrations: Plate 7

NOTES:

Blackseed Glasswort is the woody dominant of upper or *dry’ coastal saltmarsh in Victoria (Carr
1982, Yugovic 1984), generally occurring in shghtly more elevated situations than Shrubby
Glasswort. It is assumed to be tolerant of higher salinity than Shrubby Glasswort (Sclerostegia
arbuscula) (because of concentration of salt through evaporation where water ponds in the
saltmarsh) and to be more tolerant of dry conditions. In coastal Victoria the saltmarshes of the
study area are essentially the western limit of Blackseed Glasswort distribution (Walsh 1996).
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2.3 Beaded Glasswort (Sarcocornia quingueflora ssp. guingueflora) Herbfield

Character Species Common Name bercantage Cover
Frequency  Abundance |

Sub-shrubs

Frankenia pauciflora var. gunnii Southern Sea-heath 100 1

Dicot herbs

Sarcocornia quingueflora ssp. quingueflora  Beaded Glasswort 100 5 '
Grasses '
*Polypogon monspeliensis Annual Beard-grass 100 1
Number of Quadrats in Group : 1 Mumber of Character Species in Group @ 3

Mean species number and range : 3 (3-3) Mean altitude and range

Mean non-native number and range : 33% (1 - 33) Mean non-native cover and range : 14% (14-14)
Ratio of number of Character Species 1o Mean Number of Species per Quadrat : 100%

Total number of species in group : 3 Total number of non-native species in group © |
Total regional rare species in group : 0 Total national rare species in group : 0

[llustrations: Plate 8

NOTES:

Beaded Glasswort is the universal herbaceous dominant of coastal Victorian saltmarsh, with very
wide ecological tolerances (e.g. Carr 1982). It is found as a component of most or all saltmarsh
vegetation communities or sub-communities; including waterlogged sites to those frequently
inundated by tides, to dry sites on the extreme landward side of saltmarshes. Where conditions
favour its development, it forms almost monospecific herbfields in upper saltmarshes as described
here, as well as in lower saltmarshes,
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2.4 Blue Tussock-grass (Poa poiformis) — Sea Rush (Juncus kraussii)

Grassland/Sedgeland
‘ Character Species Common Name Percentage Cover/
: Frequency Abundance
| Sub-shrubs
Frankenia pauciflora var. gunnii Southern Sea-heath 75 1
Dicot herbs
*Cirsium vulgare Spear Thistle 100 1
*Sonchus oleraceus Common Sow-thistle 100 1
Sarcocornia gquingueflora ssp. quingueflora  Beaded Glasswort 100 1
*Plamago coronopus Buck's-horn Plantain 75 ]
Disphyma crassifolium ssp. clavellatum Rounded Noon-flower 75 i
Hemichroa pentandra Trailing Hemichroa 75 1
*Helminthotheca echioides Ox-tongue
Samolus repens Creeping Brookweed 75 1
Grasses
Poa poiformis var. poiformis Blue Tussock-grass 100 3
*Bromus hordeaceus ssp. hordeaceus Soft Brome TS5
Distichlis distichophylia Awustralian Salt-grass 75 [-2
Other Monocot Herbs
{solepis nodosa Knobby Club-sedge 75 1
| Juncus kraussii ssp. australiensis Sea Rush 25 3

Number of Quadrats in Group : 4
Mean species number and range : 21 (16-27)

Mean non-native number and range : 47% (7 - 50)

Number of Character Species in Group : 13

Mean non-native cover and range : 38% (28-48)

Ratio of number of Character Species to Mean Number of Species per Quadrar : 19%
Total number of non-native species in group : 24
Total national rare species in group : 0

Total number of species in group : 47
Total regional rare species in group : 0

Illustrations: Plate 9

NOTES:

Blue Tussock-grass and Sea Rush frequently form extensive communities in upper saltmarsh at
the interface of the saltmarsh and landward dryland vegetation, in this case the dune system. In
these situations where inundation and waterlogging are frequent or a saline water table is near the
surface, associated species include a range of saltmarsh herbs (e.g. Beaded Glasswort and

Creeping Brookweed). The actually local structural dominant or co-dominants of the vegetation

are determined by gradients in salinity and waterlogging resulting from variations in saltmarsh
microtopography as well as frequency of inundation. For example, Sea Rush is tolerant of more-
or-less permanent waterlogging while Knobby Club-sedge tolerates only temporary waterlogging.
Blue Tussock-grass has a wide ecological amplitude and also is found in much more elevated dry

sites of the Coastal Shrubland complex.
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2.5 Sea Rush (Juncus kraussii) — Streaked Arrow-grass (Triglochin striatum) Herbfield

| Character Species Common Name rercantage Coyer/ |

1| Frequency Abundance |

| Dicot herbs

| *Cotula coronopifolia Water Buttons 100 |

| Spergularia marina s.5. Lesser Sea-spurrey 100 |
*Spergularia rubra 5.1, Red Sand-spurrey 100 I

| Sarcocornia quingueflora ssp. quingueflora  Beaded Glasswort 100 I

| Samolus repens Creeping Brookweed 100 |

‘ Pratia irrigua Salt Pratia 100 l
*Plantago coronopus Buck's-horn Plantain 100 2
Mimulus repens Creeping Monkey-flower 100 T
Girasses |
Sporobolus virginicus Salt Couch 100 1
Puccinellia stricta var. stricta Australian Saltmarsh-grass 100 1
Puccinellia stricta var. perlaxa Plains Saltmarsh-grass 100 1
* Puccinellia fasciculata Borrer's Saltmarsh-grass 100 1
* Polypogon monspeliensis Annual Beard-grass 100 1
*Parapholis strigosa Slender Barb-grass 100 |
*Critesion marinum Sea Barley-grass 100 1
Other monocot herbs
Triglochin striatum s.1. Streaked Arrow-grass 100 3
Bolboschoenus caldwellii Salt Club-sedge 100 1

| Juncus revolutus Creeping Rush 100 !

I Juncus kraussii ssp. australiensis Sea Rush 100 2
Isolepis cernua Nodding Club-sedge 100 2

Number of Quadrats in Group : 1
Moean species number and range : 20 (20-20)

Mean non-native number and range : 35% (7 - 35)
Rato of number of Character Species to Mean Number of Species per Quadrat : 100%

Total number of species in group : 20
Total regional rare species in group : 0

[Mustrations: Plate 10

MNOTES:

Number of Character Species in Group ; 20

Mean non-native cover and range : 33% (33-33)

Total number of non-native species i group : 7
Total national rare species in group : 0

This is a small sub-community of highly unusual saltmarsh vegetation occupying a more-or-less
circular area c¢.100m wide in pasture away from and upslope of the main saltmarsh. Surrounding
plant species in the pasture are non-halophytes (species intolerant of high salinity).

In this location, where a few basalt rocks occur at the surface, the soil is wet in summer with a
surface veneer of salt, indicating an upslope saline seepage area which allows the development of

saltmarsh vegetation.
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The site has a long history of sheep and rabbit grazing and is thus, to an indeterminate extent, an
artefact of this landuse. Nonetheless the vegetation dominants are indigenous and weeds have
relatively low cover/abundance. Floristically the vegetation is most unusual and similar
vegetation has apparently not been reported before. The occurrence of the diminutive saltmarsh
form of Streaked Arrow-grass as a vegetation dominant, along with Sea Rush, is of considerable
interest.
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2.6 Long-fruit Water-mat (Lepilaena cylindrocarpa) Submerged Herbfield

Character Species Common Name Percentage Cover/ ‘

Frequency  Abundance

| Dicot herbs |

Sarcocornia quingueflora ssp. quinqueflora  Beaded Glasswort 100 I |

Monocot herbs
Lepilaena evlindrocarpa Long-fruit Water-mat 100

LA

Number of Quadrats in Group : 1

Mean species number and range : 2 (2-2)
Mean non-native number and range : 0% (0 - 0) Mean non-native cover and range : 0% (0-0)
Ratio of number of Character Species to Mean Number of Species per Quadrat : 100%

Total number of species in group : 2

Number of Character Species in Group : 2

Total number of non-native species in group : 0
T'otal regional rare species in group : 0 Total national rare species in group : 0
Illustrations: Plate 7

NOTES:

Long-fruit Water-mat is a submerged annual herb of ephemeral saline ponds or salt-pans in
regional saltmarshes (e.g. Carr 1982). These pools, to ¢.30cm deep, dry out in late spring or early
summer and the Water-mat dies; it again germinates with the onset of autumn rains.

Examples of Long-fruit Water-mat Submerged Herbfields in the study area, a relatively rare
vegetation type in Victona, are particularly large because of the size of the seasonally inundated
clay-pans where they occur.
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2.7 Round-leafl Wilsonia (Wilsonia rotundifolia) Herbfield

Percentage Cover/

| Character Species Common Name
! P Frequency  Abundance

Dicot herbs

| Wilsonia rotundifolia Round-leaf Wilsonia 100 4

| *Cotula caronopifolia Water Buttons 100 +
Grasses g
Puccinellia stricta var. perlaxa Plains Saltmarsh-grass 100 1 |
*Polvpogan monspeliensis Annual Beard-grass 100 1 |
Number of Quadrats in Group : | Number of Character Species in Group ; 4
Mean species number and range : 4 (4-4)
Mean non-native number and range : 50% (2 - 50) Mean non-native cover and range : 23% (23-23)
Ratio of number of Character Species to Mean Number of Species per Quadrat : 100%
Total number of species in group © 4 Total number of non-native species in group : 2
Total regional rare species in group : 0 Total national rare species i group : 0

[ustration: Plate 11

NOTES:

This small area of distinctive vegetation is at the extreme upper edge of the saltmarsh in an area
with a history of sheep grazing. A cross-fence comparison with adjoining saltmarsh vegetation
indicates that the Round-leaf Wilsonia Herbfield is an artefact of grazing and that the saline site
subject to seasonal inundation formerly camed Blackseed Glasswort (Halosarcia pergranulata)
Shrubland (now eliminated by grazing). The Wilsonia is evidently immune to elimination by
grazing because it tightly hugs the soil.

Similar vegetation 1s known elsewhere in central Victonan saltmarsh (e.g. at Lake Connewarre
and the Murtcaim saltmarshes near Point Wilson) (Yugovic 1985, Carr et al. 1995) but it s rare.

Golden Beach (Torquay Sands) Development



3.0 Freshwater Herbfield

Character Species Common Name P:ercenlage Cover/
Frequency Abundance
Dicot herbs
*Trifolium glomeratum Cluster Clover 100 1
*Sonchus oleraceus Common Sow-thistle 100 +
*Sonchus asper ssp. asper, Rough Sow-thistle 100 l
*Solanum nigrum Black Nightshade 100 ! '
*Caotula coronopifolia Water Buttons 100 1
| € henopodium pumilio Clammy Goosefoot 100 1
| Senecio sp. Groundsel 100 +
*Rumex crispus Curled Dock 100 1
*Rumex conglomeratus Clustered Dock 100 +
*Polygonum aviculare 5.1, Prostrate Knotweed 100 1
*Plantago coronopus Buck's-hormn Plantain 100 1
Persicaria prostrata Creeping Knotweed 100 +
*Medicago polymorpha Burr Medic 100 +
*Arcrotheca calendula Cape Weed 100 +
Lythrum hyssopifolia Small Loosestrife 100 1
*Leontodon laraxacoides Hairy Hawkbit 100 1
| Epilobium hirtigerum Hairy Willow-herb 100 |
Girasses
*Polypogon manspelicnsis Annual Beard-grass 100 l
*Lolium rigidum Wimmera Rye-grass 100 1
*Cvnodon dactylon var. dactylon Couch 100 +
*Criresion marinum Sea Barley-grass 100 1
Amphibramus nervosus Common Swamp Wallaby-grass 100 l
| Agrostis avenacea Common Blown-grass 100 2
Other monocot herbs
| Eleocharis acuta Common Spike-sedge 100 2
Potamogeton ochreatus Blunt Pondweed 100 l
| Juncus bufonius Toad Rush 100 1

Number of Quadrats in Group : 1

Number of Character Species in Group : 26

Mean species number and range : 26 (26-26)

Mean non-native number and range : 62% (16 - 62)

Ratio of number of Character Species to Mean Number of Species per Quadrat : 100%

Total number of species in group : 26
Total regional rare species in group : 0

Mean non-native cover and range : 55% (55-35)

Total number of non-native species in group © 16

Total national rare species in group : 0

Golden Beach {Torquay Sands) Development

30



NOTES:

This vegetation, comprised of indigenous and exotic wetland herbs (amphibious, and emergent
and submergent aquatic species) generally occupies a narrow band around the edge of farm dams
subject to summer draw-down; or occurs in the deep more-or-less permanent water (submergent
aquatics). The indigenous and exotic plant species involved are opportunistic colonisers, many of
which have been dispersed to the site(s) by waterfowl. The floristic composition of the dams
indicates that water ranges from relatively fresh to seasonally brackish. The sites are highly
disturbed, with a history of sheep and cattle grazing on dam edges, but stock have now been
removed. Waterfow] and Australian White Ibis and Straw-necked Ibis have also had a
pronounced impact on vegetation, by trampling and faecal eutrophication.
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Plate 1. A very large Moonah specimen in a remnant stand of Moonah (Melaleuca lanceolata) -
Coast Wirilda (decacia retinodes var. uncifolia) Shrubland.

Plate 2. Coast Wirilda dominated vegetation in Moonah (Melaleuca lanceolata) - Coast Wirilda
(Acacia retinodes var. uncifolia) Shrubland of the Conservation Zone.
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Plate 3. Dune Complex vegetation in high dunes of the coastal reserve south of The Esplanade.

Plate 4. Blue Tussock-grass (Poa poiformis) — Knobby Club-sedge ([fsolepis nodosa)
Grassland/Sedgeland with stands of Coast Beard-heath (Leucopogon parviflorus).
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Plate 5. Marram Grass (*4Ammophila arenaria) Grassland with a small stand of the serious
environmental weed Cape Wattle (* Paraserianthes lophantha).

Plate 6. Shrubby Glasswort (Sclerostegia arbuscula) Shrubland bordering the former tip site;
note the dieback in the Shrubby Glasswort.
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Plate 7. Blackseed Glasswort (Halosarcia pergranulata) Shrubland fringing bare salt-pans with
Shrubby Glasswort Shrubland in the middle distnace. The summer-bare pans support
Long-fruit Water-mat (Lepilaena cylindrocarpa) Submerged Herbfields in winter —
spring.

Plate 8. Beaded Glasswort (Sarcocornia quingueflora ssp. quingueflora) Herbfield of upper
saltmarsh fringing Blue Tussock-grass — Sea Rush Grassland/Sedgeland.
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Plate 9. Blue Tussock-grass (Pea poiformis) — Sea Rush (Juncus kraussii) Grassland/Sedgeland
bordering Dune Complex shrubland dominated by Coast Beard-heath and Coast
Wirilda.

T ——
LT e

Plate 10. Sea Rush (Juncus kraussif) — Streaked Arrow-grass (Triglochin striatum) Herbfield.
The small bright green tussocks are young Sea Rush plants,
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Plate 11.  Round-leaf Wilsonia (Wilsonia rotundifolia) Herbfield west of the fence with the former
tip in the background.

Plate 12.  Exotic grassland characteristic of the pasture areas.
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5.1.4 Exotic vegetation

The greater part of the subject land cammies exotic or substantially exotic vegetation on natural soil
profiles of the pastures, and the former tip area now covered with imported fill. Indicative
structure and species composition of this vegetation can be seen by reference to the quadrat data
(Quadrat E04731 — quadrat 05 on Map 1) and (E04736 — quadrat 10 on Map 1) (Appendix 2).
The former vegetation of the areas carrying pasture is considered to have been grassy and sedgy
woodland dominated by Swamp Gum (Eucalvprus ovata), Coast Manna Gum (E. viminalis ssp.
prvoriana), Bellanne Yellow Gum (E. lencoxylon ssp. bellarinensis), Drooping Sheoke
(Allocasuarina verticillata), Blackwood (Acacia melanoxvion), Late Black Wattle (4. mearnsii)
and Golden Wattle (4. pyenantha).

Exotic or substantially exotic vegetation has little conservation significance except as faunal
habitat, it 15 not discussed furiher.

Illustration: Plate 12

j.1.5 Vegetation quality

The quality of the vegetation present in the study area has been assessed against the qualitative
vegetation quality criteria of Carr et al. (1997) as given in Appendix 4. These criteria embrace:
level of weed invasion, major physical disturbances, other disturbances, retention of onginal
vegetation structure and retention of ‘original’ species richness. Vegetation quality for each
community/sub-community is given in Table 8.
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5.2 Fauna

5.2.1 Habirats

Six categories of habitat (Map 1) were identified during surveys. These were broadly grouped on
the basis of vegetation floristic composition, structure and geomorphological setting. The six
habitat categonies are:

¢ Dune Complex;

* Saltmarsh Complex;

e Moonah Woodland - Coast Wirilda Shrubland,;

s Pasture/Open Grassland;

» Retarding Basin and Farm Dams (constructed wetlands); and
» Beach/Shoreline.

Generally, the fauna habitat in the study area is of poor quality. There are limited areas of
remnant vegetation, and those that are present are generally degraded. Edge effects from the
former tip, pest animals, weed invasion and human impacts have contributed to diminished habitat
quality.

Dune Complex (Plate 3)

This habitat encompasses the dune system and open beach to the south of the study area. Dunes
and swales characterise the topography of this habitat. The introduced Marram Grass dominates
the dunes and forms large, homogenous swards across this habitat, There is little evidence of
native fauna in this area (with the exception of some common birds, such as the Silvereye and
Superb Fairy-wren), and rabbits are prevalent. Stands of Coast Wattle and Coast Beard-heath are
commeon along the roadside and on the slopes of the back dunes and provide potential shelter and
forage to mammals, such as the Common Ringtail Possum and the Swamp Wallaby and
potentially the Smoky Mouse (Nationally significant). Marram Grass tussocks provide potential
habitat for reptiles.

Humans have had a heavy impact on the dunes. Numerous tracks, some badly eroded and heavily
used, are present throughout the dunes, and some of these also show evidence of domestic dog
visitation. There is no fencing, except at the car-park, to regulate access and the dunes slope
steeply to the surf beach.
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Saltmarsh (Coverplate, Plates 6-9 and 11)

The saltmarsh is dominated by Shrubby Glasswort and other salt-tolerant plants. It is adjacent to
the former tip along the eastern boundary of the study site, and forms a continuous band running
along the estuary to the west of Breamlea (incorporating Breamlea Flora Reserve). The
Esplanade, a road accessing Point Impossible Road with its culvert, has disrupted tidal inundation
to the saltmarsh (Plate 16) (Section 7.2.2). Despite altered flow regimes, and encroachment of the
tip, the flonistic diversity and structure in the saltmarsh provides potential habitat for numerous
seabirds and waders [e.g. Pacific Gull (State significance), Ruddy Turnstone, Common
Greenshank, Red-kneed Dotterel and Masked Lapwing]. This saltmarsh is a known feeding
ground of the Orange-bellied Parrot (National significance) (J. Starks, Birds Australia, pers.
comm.) and provides potential habitat for the Swamp Skink, Egernia coventrvi (National
significance) and other reptiles. The Red-capped Dotterel (Local significance) utilises the (bare)
saltpans which are devoid of saltmarsh vegetation; and the White-fronted Chat and Striated
Fieldwren were also detected in this habitat during the field investigation. A foraging Swamp
Harrier was also observed flying above the saltmarsh. Species recorded on the estuary include:
Australian Pelican, Australian White Ibis, White-faced Heron, Black Swan, Black-winged Stilt,
Pacific Gull (State significance), Masked Lapwing and Common Greenshank.

Erosion from the tip has degraded the edges of the saltmarsh where the tip borders this habitat
(immediately adjacent to the development site).

Moonah Woodland - Coast Wirilda Shrubland (Coverplate, Plates 1 and 2)

This habitat is a complex dominated either by Moonah or Coast Wirilda (see Section 5.1.2), which
forms a single fauna habitat type. Vegetation has been fragmented by clearing, resulting in
increased edge-effects on the stand of Moonah, and disturbance of this habitat. Roading has
resulted in disruption of the formerly unbroken sequence of habitat types running from the beach
northwards, including the Dune Complex, Coast Shrubland and Moonah Woodland.

There are some old, large Moonah trees in this stand, with closely spaced trees, as well as
specimens isolated by partial clearing. The Moonah Woodland provides particularly good habitat
for species preferring dense shrubland. There is also an abundance of fallen timber which
potentially provides good habitat for reptiles.

Generally, the Moonah - Coast Wirilda Shrubland is suffering from the effects of weed invasion
and rabbit grazing and it was also previously grazed by livestock. The effects include a general
lack of recruttment of Moonah plants, extensive burrowing and browsing of the ground layer
vegetation by rabbits, and the presence of exotic plant and animal species, including foxes.

A total of 25 native bird species were recorded using the Moonah Woodland - Coast Winlda
Shrubland, including honeyeaters, thornbills, fantails, fairy-wrens and silvereyes. These species
particularly prefer foraging on shrubby substrates, and tended to occur throughout the broad
vegetation community.
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Pasture and Grassland (Plate 12)

These cleared areas, by far the largest habitat type in the study area, have a long history of grazing
by livestock and rabbits. There are some large swathes of Slender Wallaby-grass, but overall this
habitat type offers very little habitat for native fauna, except for some common Locally significant
species (e.g. Australian Magpie, Magpie-lark, Richard’s Pipit, and raptors such as the Black-
shouldered Kite) which feed in open grasslands or pastures. These open areas also offer habitat
for some Locally significant species which may feed on open ground but roost or perch in dense
shrubbery (e.g. Yellow-rumped Thombill and Superb Fairy-wren) where they border the Moonah
Woodland-Coast Wirilda Shrubland.

Retarding Basin and Farm Dams (Plate 15)

The Retarding Basin and Farm Dams contain open water with sparse to dense wetland herbfields.
The most prominent vegetation consists of emergent Cumbungi (Typha sp.) herbfield in the
western section of the Retarding Basin. The open water provides habitat for the Hoary-headed
Grebe (detected during the field survey) and probably locally significant ducks (e.g. Australian
Shelduck). At least two Little Pied Cormorants (locally significant), one Little Black Cormorant
(locally significant) and one Pied Cormorant (State significant) use the Retarding Basin as a perch
site. The Cumbungi beds provide habitat for the Clamorous Reed-Warbler and the Spotted Marsh
Frog, and potential habitat for the Nationally significant Growling Grass (Warty Bell) Frog,
although this species was not detected during two nights of observations during the field
imvestigation. The edges of the Retarding Basin and Farm Dams also provide habitat for other
locally significant species, including the Black-fronted Dotterel and Masked Lapwing.

Beach/Shoreline

This habitat type occurs between the dune complex and shoreline. It is identified for its
importance for birds including the Nationally significant Hooded Plover, State significant Pacific
Gull (recorded duning the field survey), and more common species (recorded during the field
survey), including the Silver Gull, Red-capped Dotterel, Great Cormorant and Little Pied
Cormorant. The Hooded Plover has been recorded on numerous occasions at Point Impossible, as
well as at the Black Rock sewage treatment outfall, to the east of the beach fronting the
development site.

The following discussion of specific fauna groups includes the combined results from database
and literature searches, specialist consultation and field surveys.

5.2.2 Mammals

A total of 25 mammal species have previously been recorded from the vicinity of the study area
(Atlas of Victorian Wildlife, DNRE); they are listed in Appendix 5. None of the terrestrial
mammals listed is considered threatened (DNRE 1999), Of the eight marine mammals listed, two
are of National significance (Blue Whale and Southern Right Whale) and another 1s of Sute
significance (Australian Fur Seal). These species are not relevant to thus EMP and are not
considered further.
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The most significant mammalian species recorded during this study (but needing confirmation)
was the (Nationally significant) Smoky Mouse which was detected in the Dune Complex (Line D)
by a hair-tube. This species occurs in disjunct populations in the Otways, the Grampians, the
highlands north-east of Melbourne and in the coastal woodlands of East Gippsland (see Section
6.2.2). The Smoky Mouse has not been previously recorded from this area (Atlas of Victonan
Wildlife, DNRE), thus, a new population has apparently been discovered, although this on face
value appears unlikely,

No native mammals were directly observed in the study area. Those mammals that were recorded
(Smoky Mouse, Swamp Wallaby, Bush Rat, Common Ringtail Possum, Little Forest Bat and
Short-beaked Echidna) (Appendix 5), were detected by indirect observations, such as scats, scat
and hair analysis and recording of vocalisations.

Only four hair-tubes were successful in sampling hair. No hair was recorded in the hair-tubes
along Line B. Hair-tube results are summarised in Table 5 and Map 1 shows the locations of the
hair-tube lines.

Scats of the Swamp Wallaby were noted, and there are reports of sightings of this species in the
study area (G. Shomaley, Torquay Coast Action Inc., pers. comm.). A trapping survey in the
coastal scrub conducted by the Geelong Field Naturalists Club approximately three years ago
found no native species (G. Shomaley pers. comm.). Fox and dog scats were numerous.

No native species were observed during spotlighting. Many rabbits, a cat (whether domestic or
feral 1s unknown) and one Black Rat were observed during spotlighting.

One bat was recorded during the field survey. Analysis of the call identified the bat as a Little
Forest Bat (Vespadelus vulturnus) (L. Lumsden, Arthur Rylah Institute for Environmental
Research, pers. comm.). The Little Forest Bat is generally common and widespread throughout
Victoria, occupying a range of habitats including wet forests, woodlands and modified
environments (Menkhorst 1995). [t is of Regional significance in the study area as it has a
disjunct and limited distribution in the Otway Plain region.

Only common species were recorded from the predator (Red Fox) scats. Species identified in the
five scats included: Sheep, Bush Rat, Common Ringtail Possum and European Rabbit. The Bush
Rat and Common Ringtail Possum were not otherwise detected during the survey.

Table 5. Results of Hair-tube sampling, proposed Golden Beach (Torquay Sands) Residential

Lakes and Golf Course, Torquay

LINE A LINE C LINE D

Moonah Woodland (east) and | Moonah Woodland (west) and Dune Complex
Coastal Wirilda Shrubland Coastal Wirilda Shrubland

European Rabbit Sheep Smoky Mouse

European Rabbit
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3.2.3 Birds

A total of 168 bird species (159 native and nine introduced) has been recorded in and adjacent to
the study area (Appendix 5) and a total of 56 bird species was observed during the field survey.
This indicates that the study area provides suitable habitat to support a range of (at least) Locally
and Regionally significant species. Eleven species (10 native and one introduced) additional to
the Atlas records were observed during field-work (Table 6). Two species observed were of State
significance (Pacific Gull and Pied Cormorant). During our field visits, the Retarding Basin,
despite its limited habitat quality, was utilised regularly by several Little Pied Cormorants, and it
was also here that the Pied Cormorant (State significant) was observed.

Within the larger study area, seven species are considered to be of National significance: Orange-
bellied Parrot, Hooded Plover, Fairy Tem, Little Tern, Painted Snipe, Australasian Bittern and
Masked Owl. Twenty-five bird species from the wider study area are of State significance
(Appendix 5). Significant species considered to have a moderate to high likelihood of occurrence
in the study area or its direct surrounds (e.g. the saltmarsh and Whites Beach) are discussed
further in Section 6.2.2. For significance criteria see Section 6.2.1.

The Red-capped Plover has been observed breeding along the dune complex opposite the study
area for a number of years (G. Shomaley pers. comm.). The Great Egret (State significant) and
the Hooded Plover (Mationally significant) have been observed further east of the study area,
nearer the mouth of Thompson Creek and the saltmarsh at Breamlea, where the Blue-winged
Parrot has also been observed (S. Howlles, RAMSAR Awareness Commitiee, Geelong, pers.
comm. ).

Australia has international conservation treaties with China (CAMBA: China - Australia
Migratory Bird Agreement) and Japan (JAMBA: Japan - Australia Migratory Bird Agreement),
which aim to protect feeding habitat for migratory species. At least 30 species covered by these
treaties have been recorded in the vicinity of the study area (Appendix 5). CAMBA/JAMBA

Table 6. Bird species observed in the proposed Golden Beach (Torquay Sands)
Residential Lakes and Golf Course, Torquay study area additional to Atlas of
Victorian Wildlife, DNRE records.

COMMON NAME SCIENTIFIC NAME |
Rufous Fantail Rhipidura rufifrons i
Stnated Pardalote Pardalotus striatus
Striated Thombill Acanthiza lineata
Buff-rumped Thombill Acanthiza reguloides
Stnated Fieldwren Calamanthus fuliginosus
Fan-tailed Cuckoo Cacomantis flabelliformis
Clamorous Reed-Warbler Acrocephalus stentoreus
Little Black Cormorant Phalacrocorax sulcirostris
Common Bronzewing Phaps chalcoptera
Australian Raven Corvus coronoides
Spotted Turtle-Dove* Strepropelia chinensis

¥ Indicates an introduced species
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5.2.4 Reptiles

Eight reptile species have been recorded from the larger study area. One Blue-tongue Lizard
(Tiligua sp.) was observed in the Dune Complex habitat. Two other replile species were recorded
in the study area and both were dead specimens. They were identified as the Lowland
Copperhead (Austrelaps superbus) and the Eastern Three-lined Skink (Bassiana duperrevi) (P.
Robertson, Wildlife Profiles, pers. comm.); both are common throughout Victoria. The Lowland
Copperhead is usually found in or near marshlands and swamps while the Eastern Three-lined
Skink occurs in woodlands and grassy clearings (Cogger 1996, Bennett 1997).

No other reptiles were observed despite active searches. Observations of the Marbled Gecko
(Christinus marmoratus) and a Jacky Lizard (Amphibolurus muricatus) have been made in the
Dune Complex (G. Shomaley pers. comm.).

3.2.5 Frogs

Five frog species have been recorded in the vicinity of the study area (Atlas of Victorian Wildlife,
DNRE). One of these, the Growling Grass Frog (Litoria raniformis) is Nationally significant.
Only one frog species, the Spotted Marsh Frog (Limnodynastes tasmaniensis), a new record for
the area, was identified during observations at the Retarding Basin. The Spotted Marsh Frog is a
very common, widespread species occupying marshy areas, grass-lined streams, ponds and
flooded paddocks (Barker et al. 1995).

5.2.6  Feral animal populations

Status of rabbit populations

The site at the proposed Golden Beach (Torquay Sands) Residential Lakes and Golf Course is in a
recognised rabbit-prone area. In common with much of the coastal land in this area, it combines
adequate cover (by way of dense vegetation) with good burrowing soils and adjacent pasturelands
with an abundance of the shorter, introduced grasses favoured by rabbits. At the time of
inspection, all evidence pointed to a moderate population density, certainly much less than in the
recent past. During the course of a 2.5 hour inspection of the site (walking), only 11 rabbits were
SEEN.

Currently, most rabbits on the site are to be found in the remnant bushland (Moonah — Coast
Wirilda Shrubland) on the old dune system. Here, there are numerous tracks, scraichings and
dunghills (Plate 14). Most warrens are on the north-facing dune slopes. Typically, warrens are of
only 3-4 holes, but judging from the huge amount of sand excavated, they are very large
underground and clearly capable of harbouring large numbers of rabbits. A typical walk transect
on the dune slope indicated that warren density was about 10/ha, About two thirds of all warren
openings were active, suggesting that the current rabbit population was far below its potential
peak. In this area, and on the margins of the nearby grazed paddocks, a Gibb activity index of 4
(on a scale from 1-10) (Table 2) was indicated. [f historical evidence is included (old dunghills
and scratches), the Gibb Index would be 6 or 7.

The saltmarsh area to the north and east of the site appears to be almost devoid of rabbits and only
very occasional evidence of rabbits was seen on the former tip site. In the grazed paddocks to the
west, rabbit activity was confined to the isolated boxthorn bushes (Plate 13). Here, most of the
larger boxthoms harboured large and active warrens.
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Most rabbit feeding activity seems to be confined to the proximal borders of the grazed paddocks
and to the lower slopes of the dunes where some grassy ground cover occurs below the Moonah
Coast Wirilda scrub. In places, rabbit grazing pressure is severe, and there is some evidence of
browsing damage to seedling Moonahs.

Fox populations

Although no live foxes were seen, there is abundant evidence of a high population of these
animals in the Moonah — Coast Wirilda Shrubland. Numerous fox scats are present and fox tracks
(as well as the tracks of domestic dogs) were everywhere in evidence. Some scats contained fur
and feather remains, suggesting that predation on local fauna does occur. The extent and
significance of this predation is unknown but the evidence of the scat analysis (Section 5.2.2)
indicates that some native animals are prey species.

We have no way of arriving at current density estimates for foxes, but given the abundant cover
and histonically high rabbit numbers (staple prey in many areas), very high densities are likely.
Given that densities of 4-5 foxes/square kilometre have been recorded for relatively open farmland
in central Victona, it is likely that a much higher density may occur at the Golden Beach (Torguay
Sands) site.

g
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6.0  SIGNIFICANCE

6.1 Flora

6.1.1 Definition of significance

Significance in the biological context has a similar meaning as in general usage, significant being
defined as noteworthy or of considerable importance (Oxford Dictionary). Sites of biological
significance are areas where features of the flora and fauna meet defined biological criteria. These
assessments are independent of land-use classifications (e.g. biological reserves) or land
ownership (e.g. public or private), instead being an assessment of the qualities of the remnant
indigenous vegetation and habitat in the context of its current distribution, conservation status and
integrity,

Significance has two components - scale and degree. The assessment of degree of significance
(e.g. high or moderate) is based on the values of the site in relation to the overall distribution,
condition or importance of sites possessing these values - within the range delineated by the scale
of reference, that is, national, state, regional or local. In general usage, scale and degree are
combined into levels of significance denoted by scale alone. In the context of the present study
the following areas apply to the scale of botanical and zoological significance:

Local: Surf Coast Shire
Regional: Otway Plain natural region (Conn 1993)
State: Victona

Mational: Australia

6.1.2  Indigenous Plant Species

The assessment of significance of plant species recorded from the sites during this study is based
on the application of one or more of the following criteria:

. Naturally uncommon or rare in Australia, Victoria, the region or the municipality;

o Formerly widespread in Australia, Victoria, the region or the municipality but now
depleted through habitat destruction or degradation;

. Remnant population(s) with important information content on floristics of the
regional or local vegetation;

. Species which are taxonomically or biogeographically interesting, for example,
alpine forms of more widespread species, and disjunct populations; and

. Species which may play a keystone role in particular environments or display
unusual characteristics.

Plant species are of National Significance if they are either rare or threatened on an Australia-wide
basis. Many of these taxa are listed as Rare or Threatened Australian Plant Species (ROTAPS) by
Briggs and Leigh (1996), ANZECC (1993) or listed under the Commonwealth Environment
Pratection and Biodiversity Conservation Aet 1999; listings are updated on the basis of new data.

Species which are rare or threatened in Victoria are listed in Ross (2000), although additional
species may be similarly categorised as further information comes to hand. All such species are
considered to be of at least State significance.
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Regionally significant species are assessed on the basis of regional studies and our knowledge of

the regional flora. All indigenous species are at least Locally significant given the massive loss of

vegetation on the Bellarine Peninsula.

During the present study two species of State Significance and 26 species of Regional
Significance were recorded. Significant plant species are listed in Table 7.

Table 7.

Sands) Residential Lakes and Golf Course, Torquay, February 2000.

r denotes species considered to be rare in Victoria by Gullan et al. (1990),

Significant plant species recorded for the proposed Golden Beach (Torquay

~ STATESIGNIFICANT .

Botanical name Common name Quadrat(s)

r Acacia retinodes var. uncifolia Coast Winlda 13, 14, 16, 17, 11}1 21-
24,26

r Juncus revolutus Creeping Rush 02,12

REGIUNALLYSIGHIFIC&N T

Botanical name Common name Quadrat(s)

Agrostis billardierei var. billardierei ~ Coast Blown-grass 24

Allocasuarina verticillata Drooping She-oak 23

Epilobium billardierianum ssp. Variable Willow-herb 15

intermedium
Frankenia pauciflora var. gunnii
Gahnia filum

Halosarcia pergranulata ssp.
pergranulata

Hemichroa pentandra
Lepidosperma congestum
Lepidosperma curtisiae
Lepilaena cvlindrocarpa
Melaleuca lanceolata ssp. lanceolata
Mimulus repens

Olearia axillaris

Persicaria prostrata

Pratia irrigua

Puccinellia stricta var. perlaxa
Puccinellia stricta var, stricta

Samolus repens

Southern Sea-heath
Chaffy Saw-sedge
Blackseed Glasswort

Trailing Hemichroa
Clustered Sword-sedge
Little Sword-sedge
Long-fruit Water-mat
Moonah

Creeping Monkey-flower
Coast Daisy-bush
Creeping Knotweed

Salt Pratia

Plains Saltmarsh-grass
Australian Saltmarsh-grass

Creeping Brookweed

02, 03, 04, 08, 09, 25

04, 09
02, 06, 08, 09

02, 04,09

near Retarding Basin

13
07
01,13, 14, 16, 26
12

04

12,27
12

D19725,02,04, 12,
15
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T

Botanical name Quadrat(s)
Sarcocornia blackiana Thick-head Glasswort 04
Spergularia marina s.5. Lesser Sea-spurrey 12
Sporobolus virginicus Salt Couch 12
Swainsona lessertiifolia Coast Swainson-pea 14
Threlkeldia diffusa Coast Bonefruit 01
Triglochin striatum s.1. (dwarf Streaked Arrowgrass 12
saltmarsh form)
Veronica gracilis Slender Speedwell 24
Wilsonia rotundifolia Round-leaf Wilsonia 27

6.1.3 Vegetation communities / sub-communities

The significance of a particular vegetation community or sub-community is primarily a function
of rarity. This is represented by the following criteria:

« Distribution and abundance (of the community) in the study area, in the region, and the state;
» [evel of depletion since European settlement;

» Number and ranking of significant species (of which rarity is an important criterion) occurring
in the community; and

» Size and extent of contiguous vegetation of comparable floristic composition and structure.
This criterion primarily assesses the ground coverage of a plant community in a given area.
Other factors being equal, larger stands of a particular plant community are generally of higher
conservation value than smaller areas.

Secondly, the overall condition of the plant community 1s considered, synonymous terms being
‘quality’ or ‘naturalness’. In botanical jargon this is often referred to as the degree of ‘intactness’.
This aspect of the plant community 15 primarily a function of disturbance and is outlined in
Section 5.1.4 and Appendix 4.

The significance assessment of the vegetation should be independent of land tenure, that is,
whether the community occurs on private or public land. In a practical sense however, the
security of the community depends very much on the tenure of the land. In general, most security
is provided by biological reserves and least by freehold land.

The extent to which a particular vegetation community is present in biological reserves is termed
‘reservation status’. Terminology appropriate for a continuum of increasing reservation status
may include:

* very poor to nil;
» poorly represented;

+ moderate representation; and
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* substantial areas reserved (or, in the case of naturally restricted vegetation types, most of the

remaining occurrences).

Vegetation of the study area (excluding pasture and wholly exotic vegetation) overall has
National significance based on the assessment of significance given in Table 8.

Table B. Significance and quality of vegetation communities and sub-communities,
proposed Golden Beach (Torquay Sands) Residential Lakes and Golf Course,

Torquay.

State — National Significance

1.0 Dune Complex

1.1 Moonah (Melaleuca lanceolata) - Coast Wirilda (dcacia
retinodes var. uncifolia) Shrubland

| 2.0 Saltmarsh Complex
| Shrubby Glasswort (Sclerostegia arbuscula) Shrubland
| Blackseed Glasswort (Halosarcia pergranulata) Shrubland

Beaded Glasswort (Sarcocornia quingueflora ssp.
guingqueflora) Herbfield

2.4 Blue Tussock-grass (Poa poiformis) — Sea Rush (Juncus
kraussii) Grassland/Sedgeland

B I B2

Lad d =

2.6 Long-fruit Water-mat (Lepilaena eylindrocarpa) Submerged
Herbfield

Vegetation Quality: 3

Vegetation Quality: 1
Vegetation Quality: 1
Vegetation Quality: 1

Vegetation Quality: 1

Vegetation Quality: 1

Regional Significance

2.0 Saltmarsh Complex

2.5 Sea Rush (Juncus kraussii) — Streaked Arrow-grass ( Triglochin
striatum) Herbfield

2.7 Round-leaf Wilsonia (Wilsonia rotundifolia) Herbfield

Vegetation Quality: 3

Vegetation Quality: 3

Local Significance

| 1.0 Dune Complex

1.2 Blue Tussock-grass (Poa poiformis) — Knobby Club-sedge
(Isolepis nodosa) Grassland/Sedgeland

Vegetation Quality: 4

' 3.0 Freshwater Herbfield has not been rated because it is ‘artificial’ vegetation of Farm Dams.

| . . . , .
4.0 Exotic vegetation is of no botanical conservation significance.

Vegetation Quality Ratings (from Carr et al. 1997)

1. Intact. Vegetation structurally and flonstically intact or almost so; weed invasions minimal

or weeds absent; disturbance minimal or absent.

1

of weed invasion; low levels of disturbance.

Substantially intact. Vegetation structurally and floristically substantially intact; low levels

3. Partially intact. Vegetation partially intact structurally and/or flonistically; moderate levels
of weed invasion: woody vegetation intact and herbaceous vegetation greater than 50% cover,

moderate levels of disturbance.
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4. Highly modified. Vegetation comprised of less than 50% cover of indigenous species and/or
with much reduced species richness; in the case of woody vegetation the upper strata may
provide moderate to high cover but field layer substantially exotic; high levels of disturbance.

5. Very highly modified. Vegetation grossly modified with scattered to rare dominants of upper
strata only persisting; very high cover of weeds; current or former levels of disturbance high or
very high.

6.1.4 Legislation

The vegetation community, Coastal Moonah Woodland, is listed on Schedule 2 of the Victorian
Flora and Fauna Guarantee Act 1988. Tt is listed because:

» It previously occupied a wider band on coastal calcareous soils of Victoria, west of Phillip
Island. Much of this has been cleared for agriculure, residential and other developments,
leaving remnants that have become degraded due to weed invasion and recreational pressures.
The distribution of this community has greatly diminished and degrading pressures are
continuing; and

» [t has a restricted distribution in the state because of its occurrence on coastal calcareous soils.

The better quality Coastal Moonah — Coast Wirilda Scrubland dominated by Moonah recorded for
the study area, accords with the Coastal Moonah Woodland listed under the Flora and Fauna
Guarantee Act in its structure and floristic composition. The areas of higher quality Moonah-
dominated vegetation in the study area are deemed to be of State conservation significance. The
more degraded areas have the potential for recovery with protection and appropriate management
{Section 7.0).
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6.2 Fauna

6.2.1 Criteria for determining significant species
The following criteria have been applied in the present study to determine the significance of
fauna species:

Local All indigenous fauna is considered significant at a Local level, because of
the overall decline in the fauna since European settlement, and the continued
incremental loss of habitat and reduction in abundance due to development.

Regional A taxon is considered significant at a Regional level if:
» it has a disjunct distribution in the region; or

* il is represented in high concentrations in terms of colonial nesting,
roosting or feeding sites; or

s it is substantially depleted or restricted in the region; or
« it has an unusual ecological or biogeographical occurrence.

State A taxon is considered significant at a State level if it 1s:
» listed under Threatened Vertebrate Fauna in Victoria — 1999 (DNRE
1999};
¢ listed under Schedule 2 of the Victonan Flora and Fauna Guarantee Act
1958,

National A taxon is considered significant at a National level if it is:

e listed as Endangered, Vulnerable or Presumed Extinct on the
Commonwealth Environment Protection and Biodiversity Conservation
Aet 1999; or

o listed under the following Australian Action Plans and similar
documents: Cogger et al. (1993), Gamett (1993), Lee (1995), Maxwell et
al. (1996), Tyler (1997) or Wager and Jackson (1993).

6.2.2 Criteria for determining significant sites

The criteria used here for determining the zoological significance of sites are generally based on
the criteria developed by Schulz et al. (1991) and Beardsell (1997) for their sites of faunal
significance studies in the Greater Melbourne region. These criteria have been adapted for the
present study to incorporate limiting factors associated with small-scale fauna surveys and
environmental impact assessment studies.

In such cases, study areas are frequently small, and fauna surveys are usually brief. Given these
constraints there is seldom the opportunity for repeated observations over time or surveying
over seasons to enable recording of breeding and seasonal migrants. Consequently, they may
fail to record rare, transient or cryplic species.
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Where the available data for a site are insufficient to determine significance based on these
criteria, a category of ‘potential® significance is designated. The level of potential significance
(local, regional, state, national) is judged on the basis of extrapolation from possible nearby,
better known habitats, and the nature and quality of the habitat (e.g. size, links to other areas,
degree of historical disturbance/weed invasions, etc.). In such instances, more survey work is
recommended to confirm the level of significance.

In the significance criteria presented below, the term ‘regularly supports’ refers to the presence
in a habitat of the subject species for a period in its life cycle critical to its survival (e.g.
migration, winter or nomadic nectar feeding) or regularly at times of population dispersal
(seasonal or long-term).

Local Significance
A site is designated as being of Local significance if:

* it has moderate to high potential for serving as a habitat link between two sites of
Regional significance or as a link to suburban areas to enable native species to disperse
into such areas; or

* it has moderate to high potential for rehabilitation and management for the public
appreciation of fauna values.

Regional Significance
A site is designated as being of Regional significance if:
« it regularly supports species that are classified as Regionally significant; or

» it regularly supports a disjunct population, unusual ecological or biogeographical
occurrence or extraordinary concentration in a regional context of a naturally restricted
(e.g. colonial nesting, roosting or feeding) or substantially depleted or restricted taxon in
the region; or

= it supports a high level of species richness for the Otways region (e.g. The number of
species required to fulfil this criterion will vary depending on the size, scope and season
of the survey. For the Greater Melbourne region Schulz et al. (1991) used 2' latitude by
2' longitude blocks with a six year survey period. Their species richness criteria
required 7 to 21 native mammal species, 50 to 100 native bird species, or 8 to 24 species
of native frogs and reptiles); or

¢ it contains a partial habitat link between two sites of state fauna significance, or a
Regional and State site, or a primary habitat link between two sites of regional
significance, or between a site of State significance and large urban areas.

State Significance
A site is designated as being of State significance if:

e it regularly supports a population of a taxon listed under the Flora and Fauna
Guarantee Act 1988; or

e it supports species listed as Endangered in Victoria (DNRE 1999) that visit the site
sporadically, and are not recorded breeding at the site; or
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it regularly supports species listed as Vulnerable in Victoria (DNRE 1999). For birds
this only includes records of breeding, a single sighting of a large population or repeated
sightings of individuals; or

it regularly supports a population of a taxon listed as Low Risk — near threatened or Data
Deficient in Victoria (DNRE 1999), or four or more species of international migratory
waders, or a roosting colony of cave-dwelling bats, or more than 1,000 waterfow!; or

it supports very high species richness in the region. For the greater Melbourne region,
Schulz et al. (1991) specified 22 or more native mammal species, 110 to 150 native bird
species, or 25 or more species of native frogs and reptiles for 2 latitude by 2' longitude
blocks surveyed over six years. The number of species required to fulfil this criterion
will vary depending on the size, scope and season of the survey, and a knowledge of the
fauna of the region; or

it regularly supports 5% or more of the Victorian population, or an extraordinary
concentration in a state context of a native mammal, reptile or frog taxon; or

it represents an intact primary habitat link containing comparable habitat attributes to
two connecting sites or series of sites of state or higher zoological significance; or

it has high scientific significance, e.g. it forms a long-term study or monitoring site, or it
has biogeographical significance in the region.

National Significance

A site i1s designated as being of National significance if:

it regularly supports a population of a species listed as Endangered under the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999, or by
Cogger et al. (1993), Garnett (1993), Lee (1993), Maxwell et al. (1996), Tyler (1997) or
Wager and Jackson (1993); or

it regularly supports two or more species listed as Vulnerable under the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999, or by Cogger et al.
(1993), Garnett (1993), Lee (1995), Maxwell et al. (1996), Tyler (1997) or Wager and
Jackson (1993); or

it regularly supports a large population (exceeding 5% of the total known population) of
a taxon listed as Vulnerable under the Commonwealth Environment Protection and
Biodiversity Conservation Act 1999, Cogger et al. (1993), Garnett (1993), Lee (1995),
Maxwell et al. {1996), Tvler (1997) or Wager and Jackson (1993).

6.2.3  Significant species

All native fauna species of the study area are considered at least Locally significant.

Nine species are known to be of National significance, while 26 of State significance occur
within the study area (Table 9). National and State significant species are discussed in more
detail below if their likelihood of regular occurrence in the study area is considered moderate or
high, or they have been confirmed at the site.
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Table 9. Faunal species of State or National Significance recorded in the proposed
Golden Beach (Torquay Sands) Residential Lakes and Golf Course study area,
Torquay.

Direct Impact

L Loss of feeding habitat associated with construction of the proposed development.

Indirect Impact

HD  Human-induced disturbance leading to disruption of feeding or breeding behaviour.

AH  Altered hydrological regimes resulting in degradation of estuarine and saltmarsh habitats.

P Increased risk of predation or disturbance from domestic pets (dogs, cats) associated with
residential development.

| SPECIES AND L[K;LIHIIIZ)D[I OF ISPEC[ES POTENTIALLY , TYPE OF IMPACT
i SIGNIFICANCE Dc;l?:::ri‘ﬁ s r;::;IHE i DIRECT INDIRECT
| NATIONAL
Smoky Mouse to be determined to be determined
Orange-bellied Parrot Mod-High Yes L HD, AH, P
| Hooded Plover Mod-High Yes HD, P
Pacific Gull Confirmed, Mod- Yes HD, AH, P
High
Famry Temn Low No
Little Tern Low-Mod No
Painted Smipe Low No
Australasian Bittern Low No
Masked Owl Low Mo
Growling Grass Frog Low-Mod No
| Swamp Skink Low-Mod Yes AH. P
| STATE
Fairy Prion Low No
Common Diving Petrel Low No
Pied Cormorant Confirmed, Mod- Yes HD, AH. P
High
Australasian Gannet Low MNo
| Whiskered Tern Low-Mod No
Gull-billed Tern Low No
Crested Tem Mod Yes HI, AH, P
Caspian Tern Low-Mod No
Eastern Curlew Mod-High Yes HD. AHP
| Glossy [bis Low No
| Rovyal Spoonbill High Yes HD, AH, P
Little Egret Low-Mod No
Great Egret Mod-High Yes HD, AH, P
| Mankeen Night Heron Low No
Liule Bittern Low No
| Magpme Goose Low No
54
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il
IGNIFICANCE ' )
bl ANC OCCURRENCE AMEA DIRECT INDIRECT
| Australasian Shoveler Low No
STATE
Hardhead Low No
Musk Duck Low-Mod No
Grey Goshawk Low Na
Southern Giant Petrel Low-Mod No
MNorthern Giant Petrel Low-Mod Mo
Pectoral Sandpiper Low Mo
Kelp Gull Low Mo

Nationally Significant Species

Smoky Mouse (Pseudomys fumeus) (to be confirmed)
= Listed as Rare in Australia (Lee 1995)

s Listed as Endangered in Australia (ANZECC 1999)
o Listed as Endangered in Victoria (DNRE 1999)

« Nominated for listing under the Flora and Fauna Guarantee Act 1988, Nomination No.
421,

Distribution

The Smoky Mouse is known from two sites in the ACT and from several disjunct populations
in Victoria (Menkhorst 1995). In Victoria populations are known from the Grampians, coastal
slopes of the Otway Ranges, the Central Highlands and coastal East Gippsland (Lee 1995).

Ecology

The Smoky Mouse 1s known to inhabit a variety of habitats, such as heath (including coastal
and subalpine communities), dry forests and subalpine woodlands (Lee 1995, Menkhorst 1995).
The species has also been known to occur in much wetter habitats, such as fern gullies in wet
forests (Menkhorst 1995). The Smoky Mouse is vegetarian, eating mainly berries, seeds and
fungi. The understorey of most Smoky Mouse sites is dominated by heathy shrubs (particularly
from the plant families Fabaceae and Epacridaceae) which provide such food resources
(Menkhorst 1995). The development of these heathy understorey species is dependent on fire,
and changes in fire regimes are identified as a threatening process for this species (Lee 1995).
Other threatening processes include loss of habitat due to vegetation clearing, and isolation of
populations (Anon. 1997).

35
Golden Beach (Torquay Sands) Development



Status in the study area

The Smoky Mouse was detected from hairs sampled in the Dune Complex along hair-tube Line
D (Mapl). The Dune Complex mainly consists of introduced Marram Grass and Moonah
Woodland — Coastal Wirilda Shrubland and is generally not representative of the habitat
preferred by the Smoky Mouse. However, Coast Beard-heath (Leucopogon parviflorus)
(Epacridaceae) was well represented in the Dune Complex (occurring in 11 quadrat sites, see
Appendix 2) and would provide a suitable forage resource. The hair sample was confidently
identified as Smoky Mouse and the result was also discussed between two researchers adept in
hair analysis (H. Brunner and B. Triggs) (H. Brunner, pers. comm.).

The Smoky Mouse was not listed on the Atlas of Victorian Wildlife, DNRE records accessed
for the larger study area (see section 4.2.2 and Appendix 5). Following the hair analysis results,
we requested another Atlas search to ascertain the closest known record to Torquay of the
Smoky Mouse. The search focussed on an area from Geelong to approximately Warmambool
in south western Victoria. Only 10 records exist, and all are at least 15 years old. The 10
records are from around Cape Otway (e.g. Blanket Bay and Parker River), Beech Forest west of
Lome and at least 105 km west of Torquay (Atlas of Victorian Wildlife, DNRE).

Until further trapping surveys are undertaken, the study area record must be treated as
legitimate and it is possible that a previously unknown population is resident in this area.

Orange-bellied Parrot (Neaphema chrysogaster)

« Listed as Endangered in Schedule 3 (Part 1) of the Tasmanian Threatened Species
Protection Act [995;

o Listed as Endangered on the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999,

¢ Listed on the Flora and Fauna Guarantee Act 1988 (Action Statement No. 43, Edgar and
Menkhorst 1993);

» Listed as Endangered in Australia (Gamett 1993); and
# Listed as Critically Endangered in Victoria (DNRE 1999).

Distribution

The Orange-bellied Parrot has a restricted distribution: breeding only in south-westen
Tasmania (within the World Henitage Area) in spring and summer, then migrating to coastal
Victoria and South Australia for winter. Most of the population winters around the western
shores of Port Philip Bay and the Bellarine Peninsula in Victoria. Numbers on the mainland
increase from March, peak in July and decline from August onwards, as birds return to
Tasmania (Loyn et al. 1986).

Ecology

During winter the Orange-bellied Parrot feeds on the rnipe or developing seeds of scveral
saltmarsh or coastal herbs and shrubs, including Sarcocornia gquinqueflora, Sclerostegia
arbuscula and * Cakile maritima (Brown and Wilson 1982, Loyn et al. 1986).
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Factors threatening the Orange-bellied Parrot are habitat loss and fragmentation resulting from
development (particularly feeding grounds), predation by foxes and cats, competition from
introduced granivorous birds, loss of genetic variation due to small population size, and
vulnerability to sudden catastrophes (e.g. disease and unfavourable climatic conditions when
crossing Bass Strait) (Anon. 1991, Edgar and Menkhorst 1993). The widespread destruction of
wintering habitat is thought to have been a critical factor in the decline of the species to its
current low population levels. In 1981, the population was estimated at 150 individuals and
from at least 1979-1990 the population is thought to have remained relatively stable (Starks et
al. 1992). To address these issues, an Orange-bellied Parrot Recovery Team was formed in
1983, comprising representatives of Government conservation agencies and other
ornithologists. Conservation activities include habitat management and protection in Victoria,
South Austrahia and Tasmania, and annual winter counts.

Based on observations from the early 1980s to 1994 by the Tasmanian National Parks and
Wildlife Service (TPWS), the major habitat requirements for the species appear to be a
combination of saltmarsh feeding habitat and woodland, forest or scrub roosting habitat. Little
information is available on the roosting preferences of migrating or over-wintering Orange-
bellied Parrots. A one-year study of the Orange-bellied Parrot at Point Wilson in Victoria
revealed only one roosting site, although another site was probably also used (Hill 1995).

Status in the study area

The saltmarsh adjacent to the study area is a known Orange-bellied Parrot site and is included in
the Victorian surveys during the winter count (J. Starks, Birds Australia, pers. comm.). The
saltmarsh 1s considered critical or ‘core habitat’ for the Orange-bellied Parrot in the region (M.
Holdsworth, TPWS, pers. comm.; Carr and Kinhill Planners 1979: McMahon et al. 1994). The
location provides preferred foraging areas (saltmarsh), supplemented by exotic pasture grasses
that are known to supplement their diet (Loyn et al. 1986). Nearby dense coastal scrub provides
potential roosting sites.

There were 63 records of the Orange-bellied Parrot in the vicinity of the study area (Atlas of
Victornian Wildlife — Appendix 5). The majority of these are from Lake Connewarre to the
north-east of the study area. The Orange-bellied Parrot was last reported from the saltmarsh in
1991 (J. Starks, pers. comm.; Atlas of Victorian Wildlife, DNRE).

Core Orange-bellied Parrot habitat may be defined as the habitat where the Orange-bellied
Parrot carries out activities essential to its survival (e.g. feeding, roosting or breeding). The
protection of core habitat may be integral to the conservation of the Orange-bellied Parrot. If
this habitat 1s changed, fragmented or disturbed, its usage by the Orange-bellied Parrot may
decline. To ensure short-term and long-term conservation of the species, the core habitat must
encompass currently used areas and additional areas which are of comparable quality and which
may be used in future (e.g. potential roosting habitat).
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Hooded Plover (Thinernis rubricollis)

* Listed as Vulnerable under the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999:

e Listed as Rare in Australia (Garnett 1993);
e Listed on the Flora and Fauna Guarantee Act 1988 (Action Statement No. 9, Schulz 1996)
* Listed as Endangered in Victoria (DNRE 1999)

Distribution

The Hooded Plover occurs on and around the coast of southern Australia and in inland lakes in
south-western Australia (Gamett 1993). In Victoria, the species rarely enters Port Phillip Bay
beyond Mud Islands, or Western Port Bay beyond Phillip Island and Sandy Point (Emison et al.
1987).

Ecology

In eastern Australia, the Hooded Plover occurs on ocean beaches and open salt lakes
immediately behind these beaches, and breeds above the high tide mark or in sheltered,
unvegetated dunes behind the beach (Marchant and Higgins 1993). Here, its nest is vulnerable
to destruction by humans, introduced predators and off-road vehicles and this has lead 10 a
decline in its numbers in the more settled parts of the mainland Australian coastline (Gamett
1993).

The Hooded Plover feeds on sandy ocean beaches, particularly among beach-washed seaweed
and on rocky shore platforms where it takes a range of food, including crustaceans, shellfish and
insects (Marchant and Higgins 1993). Introduced predators (e.g. dogs) are considered a major
threat to nesting Hooded Plovers (Retallick and Bolitho 1993, Schulz and Bamford 1987,
Emison et al. 1987).

Status in the Study Area

There are 31 records of the Hooded Plover from the larger study area (Atlas of Victorian
Wildlife, DNRE). Of these, 12 were approximately 4 km north-east of the study area, in the
vicinity of Thompson Creek, Point Impossible and Black Rocks (Appendix 5). S. Howlles
(pers. comm.) has also recently reported seeing pairs bathing near the drain outlet, Thompson
Creek, immediately west of Breamlea. Two breeding pairs were recorded in 1989 near the
sewerage outfall north of Black Rocks (Atlas of Victorian Wildlife, DNRE). Potential foraging
and breeding habitat occurs close to the study area (e.g. Whites Beach and the saltmarsh).

Pacific Gull (Larus pacificus)
e Listed as Rare in Australia (Gamett 1993); and

e Listed as Lower Risk — near threatened in Victoria (DNRE 1999},

Distribution

The Pacific Gull predominantly occurs along the Victorian coast westward from Wilsons
Promontory 1o the South Australian border. Individuals can be observed as far north as Sydney
and may be vagrants to Queensland, although they are most abundant in Bass Strait (Gamett
1993).

Golden Beach (Torquay Sands) Development 38



Ecology

The Pacific Gull, a restricted colonial breeding species (Garnett 1993) has experienced
substantial population declines since the late 1980s. The Pacific Gull prefers gently shelving
sandy beaches, estuaries and sand-bars that are protected from ocean waves and surf action
(Garnett, 1993, Higgins and Davies 1996). They can occur on mudflats and wetlands and may
forage here, as well as along coasts and sandy beaches (Higgins and Davies 1996). Breeding is
colonial and usually occurs off-shore on rocky islets or on rocky beaches.

Status in the Study Area

Two individuals were observed, one on Whites Beach (Beach/Foreshore habitat) and another
flying over the saltmarsh. There are 11 records from the larger study area, the most recent
being from Black Rock in 1996 (Atlas of Victorian Wildlife, DNRE). There is ample foraging
habitat for this species in the saltmarsh and along the coastline south of the study area.

Swamp Skink (Egernia coventryi)
e Listed as Rare or Insufficiently Known in Australia (Cogger et al. 1993); and
» Listed as Vulnerable in Victorian (DNRE 1999).

The Swamp Skink only occurs in south-eastern Australia, from Mt Gambier in the west, across
southern Victoria to just beyond the NSW border in the east (Robertson 1998). Preferred
habitat includes densely vegetated freshwater swamps and associated watercourses as well as
wet sedgelands and saltmarshes (Robertson 1998). While the species was not recorded in the
area in the Atlas of Victorian Wildlife, the dense and often impenetrable nature of the species’
habitat often makes detection difficult. The species is thought to have experienced severe
declines throughout much of its distribution due to loss and fragmentation of habitat, changed
hydrological regimes of wetlands, pollution of wetlands and urban development (Robertson
1998). Suitable habitat occurs in the saltmarsh adjacent to the study area and it is recommended
that the status of the species in this area is determined.

State Significant Species
Pied Cormorant (Phalacrocorax varius)
e Listed as Lower Risk — near threatened in Victonia (DNRE 1999),

The Pied Cormorant is widespread on coastal , sub-coastal and inland waters of the mainland
excluding the drier areas of Western Australia (Marchant and Higgins 1990). In Victona, the
Pied Cormorant occurs on large freshwater and saline wetlands as well as tidal bays along the
coast. It is a colonial breeder and the only large permanent breeding colony occurs on Lake
Borrie in the Werribee Sewage Farm (Emison et al. 1987). While there are no known breeding
colonies in the study area, Thompson Creek and the Retarding Basin provide suitable foraging
habitat. It is also possible that the birds may be utilising and moving through this area en route
to Lake Connewarre where other sightings have been recorded ( Atlas of Victorian Wildlife; see
Appendix 5).
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Crested Tern (Sterna bergii)
e Listed as Lower Risk — near threatened in Victoria (DNRE 1999).

The Crested Tern is widespread in all coastal regions of mainland Australia and Tasmania.
Habitat includes exposed ocean beaches where it feeds, and more sheltered estuaries and bays
(Higgins and Davies 1996). It often roosts on bare, flat, sandy beaches above the water-mark or
near the edge of the water in exposed intertidal zones (Higgins and Davies 1996). Breeding
occurs colonially on the ground on near-coastal islands (Emison et al. 1987). Several records
exist from the Breamlea area (Atlas of Victorian Wildlife; see Appendix 5) and the larger study
area (e.g. Thompson Creek estuary and Beach/Foreshore) provides suitable roosting and
foraging habitat.

Eastern Curlew (Numenius madagascariensis)
* Listed as Lower Risk — near threatened in Victoria (DNRE 1999); and
« Listed under CAMBA and JAMBA

The Eastern Curlew is a summer migrant to Victoria from breeding grounds in Siberia (Emison
et al. 1987). During summer large aggregations regularly occur on tidal mudflats at Port Phillip
and Western Port Bays and Comer Inlet. Smaller numbers occur elsewhere on mudflats and
sometimes on the muddy shores of inland saline lakes (Emison et al. 1987). The Eastemn
Curlew feeds, by probing, on mudflats and in rock pools, and roosts in saltmarshes and spits.
The world population is small and the JAMBA and CAMBA legislation acts to protect areas in
Victoria which are vital for their conservation (Emison et al. 1987). The saltmarsh, the muddy
edges of the Thompson Creek estuary and the Beach/Foreshore provide potential roosting and
foraging habitat for this migratory wader.

Great Egret (Ardea alba)
« Listed as Endangered in Victoria (DNRE 1999); and
e Listed on the Flora and Fauna Guarantee Act [988.

The Great Egret occurs throughout mainland Australia, excluding the drier western interior. It
occurs throughout Victoria, but is less common in the north-west and east of the state (Marchant
and Higgins 1990). The Great Egret is considered rare in terms of abundance and distribution
in Victoria (Anon. 1994), Preferred habitat includes terrestrial wetlands, estuarine and littoral
areas as well as tidal reaches of watercourses, saltmarshes and dry saltpans (Marchant and
Higgins 1990). The Great Egret has been observed at the Thompsons Creek estuary at
Breamlea (S. Howlles pers. comm.) and these areas, including the saltmarsh, provide suitable
foraging habitat. There have been 16 records of the Great Egret in the larger study area
{Appendix 5), five of these are within close proximity of the study area.
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Royal Spoonbill (Plaralea regia)
e Listed as Vulnerable in Victoria (DNRE 1999).

The Royal Spoonbill occurs in eastern and northern Australia, occupying wetlands, sheltered
marine habitats and inundated grasslands, as well as permanent and ephemeral waters in the arid
interior of Australia (Marchant and Higgins 1990). Within those habitats, it prefers large areas
of shallow water where it catches its food while wading. The Royal Spoonbill usually nests in
the crowns of trees overhanging water, or in emergent vegetation over water, such as reeds,
rushes and lignum (Marchant and Higgins 1990). One Royal Spoonbill was observed at the
mouth of Thompson Creek and sightings have been made widely in the general area, including
at the saltmarsh, Thompson Creek at Breamlea, and further north-east around swamps at
Barwon Heads (Appendix 5).

International Migratory Waders - CAMBA/JAMBA Species

Thirty (30) bird species are listed on CAMBA and/or JAMBA. Many of these species may
have been recorded from Lake Connewarre, as the Atlas search included this area (see Section
4.2.2). While Lake Connewarre offers extensive and less disturbed habitat compared to the
immediate study area, potential habitat occurs, for the majority of these listed species, in the
saltmarsh and Thompson Creek adjacent to the study area. During field surveys and
observations of Thompson Creek estuary at Breamlea, several JAMBA/CAMBA species were
observed: Common Greenshank, Marsh Sandpiper and Common Sandpiper. If these species,
(and the other CAMBA/JAMBA listed species) do occur in the saltmarsh and the study area,
they are considered to be at least Regionally significant.

Other species

Other Regionally significant species were observed in Moonah - Coastal Wirilda Shrubland in
the study area. The Spiny-cheeked Honeyeater and Singing Honeveater are considered
Regionally significant in the context of the Otway Plains. They both have disjunct distributions
and 1solated populations in Southern Victoria compared to their main strongholds in the north-
west of the State (Emison et al. 1987). The Little Forest Bat is considered Regionally
significant in the Otway Plains for similar reasons. Records of the Little Forest Bat along the
coast in the Otway Plains are scattered and disjunct (Menkhorst 1995).

6.2.4 Conservation significance of study area

The study area (i.e. the proposed development site) is considered to be of Regional zoological
significance. It supports a variety of Locally significant and several Regionally significant bird
species (e.g. Spiny-cheeked Honeyeater and Singing Honeyeater). The study area also contains
potential foraging habitat (exotic pasture and grasslands) and roosting habitat (Moonah -
Coastal Wirilda Shrubland) for the Nationally significant Orange-bellied Parrot and potential
habitat for the Smoky Mouse (e.g. Moonah - Coastal Wirilda Shrubland and stands of Coast
Beard-heath). Confirmation that the Orange-bellied Parrot and the Smoky Mouse are utilising
such areas could potentially elevate the significance of the study area to a National level.

CGiolden Beach (Torquay Sands) Development 61



While there is limited conservation value within the study area per se (i.e. the area proposed for
development) the habitats adjacent to the study area (the larger study area) possesses fauna
conservation values at all levels of significance. Several species of bird considered significant
at Regional, State or National levels are residents, or suspected residents in adjoining
Beach/Foreshore and saltmarsh habitats, These areas are of State (potentially National)
zoological significance. The saltmarsh and the associated Thompson Creek and its estuary
support several State significant water birds. This area also provides habitat for numerous
migratory waders including birds listed under the CAMBA and JAMBA international treaties.
The potential National significance level reflects the known Orange-bellied Parrot site at the
saltmarsh, the record of Smoky Mouse from the Dune Complex and the occurrence of the
Hooded Plover at Point Impossible. There is also potential habitat for the Nationally significant
Swamp Skink in the saltmarsh.

Conservation values of the study area and larger study area can be summansed as follows:

e The most significant species is the Orange-bellied Parrot (National significance). The
nearby saltmarsh of Thompson Creek is known habitat. The saltmarsh in the larger study
area is prime foraging habitat, supplemented by neighbouring pasture. Dense coastal
shrubland within the study area could provide cover for roosting.

e The record of Smoky Mouse from the Dune Complex needs to be further investigated. The
possibility of a population in this area is of great interest and potentially important for the
conservation of this species, and it heightens the conservation value of the larger study area.

» The Beach/Foreshore to the south of the study arca contains suitable habitat for the Hooded
Plover and Pacific Gull (National significance). The beach also provides habitat for Locally
significant water birds (Great Cormorant) and the Dune Complex is an important habitat
corridor for coastal fauna.

* The Retarding Basin within the study area regularly supports Locally significant species
including the Little Pied Cormorant, Little Black Cormorant, Clamorous Reed-Warbler,
Hoary-headed Grebe, Black-fronted Dotterel and White-fronted Chat. The State significant
Pied Cormorant has also been observed here.

* The Moonah — Coast Wirilda Shrubland is the last remaining treed remnant habitat in the
study area in an otherwise cleared and disturbed landscape. In view of the scarcity of
similar habitat remnants along the coast from Torquay to Breamlea, this area provides
important habitat for Locally significant mammals (e.g. Bush Rat, Swamp Wallaby, Short-
beaked Echidna) as well as Locally and Regionally significant assemblages of birds (e.g.
Singing Honeyeater and Spiny-cheeked Honeyeater).

* The Nationally significant Swamp Skink and Growling Grass (Warty Bell) Frog warrant
further surveys to assess the presence or status of these species in potential habitats
(saltmarsh and Retarding Basin respectively) within the study area.

« The study area is considered to be of Regional zoological significance, supporting
numerous Locally and Regionally significant birds and Locally significant mammals. [t
provides important remnant habitat for native fauna in an otherwise cleared and developed
landscape.
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* The habitats to the south (Beach/Foreshore) and the east (saltmarsh) of the study area are
considered zoologically significant at a State (potentially National) level. Adjacent
habitats have high conservation values due to the presence of international migratory
waders, State-significant water birds, and Nationally significant species, such as the Smoky
Mouse, Orange-bellied Parrot and Hooded Plover.

6.3
Golden Beach (Torguay Sands) Development .
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Plate 13. A large African Boxthorn (Lycium ferocissimum) providing harbour for rabbits; note
the warren system beneath the shrub and the lack of vegetation cover.

Plate 14.  Intense soil disturbance and denudation by rabbits on a dune slope.

Golden Beach Development




Plate 15.  The constructed wetland associated with the current residential development. A near-
total absence of wetland vegetation and intense rabbit grazing are evident.

Plate 16. The small culvert on Point Impossible Road, west side of Thompson Creek,
restricting tidal inundation of the Saltmarsh.

Golden Beach Development




Plate 17.  Cleared site formerly carrying Moonah — Coast Wirilda Shrubland. Considerable
regeneration of native vegetation is evident; active revegetation is required.

Plate 18, A plant of the serious environmental weed Cape Ivy (*Delairea odorata) scrambling
over Moonah debris.

Golden Beach Development




8.0 GLOSSARY
annuals: Plants completing their life eyele within a vear
anthropogenic: Caused by human intervention.

buffer zone: An arca (conceptually often thought of as a band) of habitat surrounding a core
conservation area. The buffer zone is meant to act as a barrier to human activities (e.o.
development) to the core habitat

co-dominant (plant species): Of plant species in a particular vegetation stratum: one of several
species with an important role in the structure of the vegetation.

cover/fabundance: A measure of the vertically projected two-dimensional cover (or space)
occupied by particular species, or the vegetation as a whole, in a defined area, and/or the
abundance of a particular species in the defined area.

density of vegetation: Three-dimensional space occupied by vegetation in a given area — a
function of its cover/abundance. :

derived: Vegetation with anthropogenically modified floristic composition and/or structure:
usually used for vegetation modified by stock grazing.

dieback: Death of vegetation caused by exotic pathogens (e.g. Cinnamon Fungus) or a
complex of more-or-less natural factors (generally insect predations) resulting from ecological
‘imbalance’ or ecological perturbations.

dominant species: Of a particular vegetation stratum: species with highest cover or the greatest
contribution to the vegetation structure.

ecologically ‘out of balance': Indigenous plant species which behave as weeds because of
anthropogenic ecological disturbance factors.

ccosystem fragmentation: Partial clearing of indigenous vegetation resulting in isolated
patches of remnant vegetation distributed in the landscape.

ecotone: Narrow and fairly sharply defined transition zone between two or more different
communities. Ecotones arise naturally e.g. at land-water interfaces, but elsewhere may often
reflect human intervention e.g. the agricultural clearance of formerly forested areas.
environmental weed: Naturalised, exotic, or ecologically ‘out-of-balance’ indigenous

species outside the agricultural or garden context, which invade and adversely affect the

survival or regeneration of indigenous species in natural or partly-natural vegetation
communities.

cutrophication: The artificial increase in nutrient levels (particularly nitrogen and phosphorus)
of soil or water above natural levels. Eutrophication is typically associated with urban runoff,
including that from unsewered properties and fertiliser application.

exotic species: Introduced species.

field layer: Lowest stratum of vegetation comprised of annual or perennial herbs or small
shrubs.

fire-dependant species: Plant species requiring fire for regeneration or recruitment.

flora: The plant species comprising a vegetation community or the vegetation of a site or
region.

floristics: Species composition of a vegetation community or site.
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garden escapes: Introduced weedy species originating from cultivaton in gardens, plantations
el

geophytes:  Herbaceous plant species with underground storage organs (e.g. bulbs, tubers,
corms, rhizomes); they are often summer-dormant (e.g. orchids. many lilies, Drosera
{Sundews)).

halophytes: Plant species tolerant of a highly saline growing environment: such species may
have a physiological requirement for high salinities.

indigenous vegetation:  Vegetation occurring naturally in a particular area.  The vegetation
which would have existed in the area before European settlement. The flora (plant species)
characterising a locality, as opposed to introduced (exotic) plants, environmental weeds or
plantings of non-indigenous Australian plants.

land capability:  Ability of land to resist environmental degradation under an artificial
management regime, such as clearing and grazing, e.g. soil erosion, salinisation, landslip.

layers: Strata in vegetation (in relation to vegetation structure).

minimum viable area: The smallest area that can contain a viable breeding population of a
species.

native vegetation:  Synonymous with indigenous vegetation; it may however be
anthropogenic, though comprised of indigenous species.

non-vascular plants: Plants without specialised conducting tissue (phloem and xylem) in root
stems, leaves, etc; these includes mosses, liverworts, lichens, algae, ete.

noxious weeds: Plant species that are weeds of agricultural or other utility lands.

old-growth: Old, mature, generally pre-European forest vegetation which has not been
significantly modilied by timber harvesting operations.

percentage cover: In a given sample area of vegetation, the vertically projected, two-
dimensional, percentage area occupied by plant species or vegetation as a whole.

physical disturbance: Generally, a direct mechanical disturbance to soils and/or reduction of
vegelation biomass or cover.

quadrat:  Arca of specified size used for sampling vegetation in which data on floristic
composition, cover/abundance etc., may be collected.

rural tree decline: Used in the same sense as dieback (q.v.).

salinised: Salt affected land caused by rising saline watertables, the result of clearing of
vegetation in the catchment,

shrub layer: Vegetation stratum comprised of shrubs.

significance of vegetation: In this context, the biological conservation value(s) of vegetation
for flora and/or fauna, frequently a function of rarity, degree intactness, etc.

species composition: Plant species comprising a vegetation stand.

species richness: Number of plant species (indigenous or exotic) in a defined area or unit of
vegelation.

tree canopy: Upper stratum of trees or tree crowns.

L
v
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vascular (plants).  Plants with specialised conducting tissue i roots. stems. leaves, ele
(comprised of phloem and xviem); it includes ferns, gymnosperms (conifers ete.) and flowering
plants

vegetation stratum: One of the one 1o several layers in vegetation generally composed of plant
species with similar life forms (e.g. herbs, trees, shrubs).

vegetation structure:  The physiognomic and architectural auributes of the vegetation, a
function of the life forms comprising the stand (¢.g. herbs. shrubs, trees)
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Appendix 1. Vascular plant species recorded for the proposed Golden Beach (Torquay
Sands) Residential Lakes and Golf Course, Torquay.

Taxonomy follows Ross (1996), Griffiths (1994), Lord and Willis {1982) and Ecology Australia Pry Ltd
(unpubl).

*  denotes exotic taxa.
+  denotes species recorded by other references but not seen during this study.

MONOCOTYLEDONS

ASPARAGACEAE

* Asparagus asparagoides Bridal Creeper

ASPHODELACEAE

=

* Asphodelus fistulosus

CYPERACEAE

Bolboschoenus caldwellii
Carex breviculmis
Eleocharis acuta

Crahnia filum

Isolepis cernua

Isolepis nodosa
Lepidosperma congestum
Lepidosperma curtisiae
Lepidosperma gladiatum
Schoenus nitens

Onion Weed

Salt Club-sedge
Common Grass-sedge
Common Spike-sedge
Chaffy Saw-sedge
Nodding Club-sedge
Knobby Club-sedge
Clustered Sword-sedge
Little Sword-sedge
Coast Sword-sedge
Shiny Bog-sedge

IRIDACEAE
* Romulea rosea Onion Grass
JUNCACEAE
* Juncus articulatus Jointed Rush
Juncus bufonius Toad Rush
Juncus kraussii ssp. australiensis Sea Rush
r Juncus revolutus Creeping Rush

JUNCAGINACEAE

Triglochin striatum s.l. (small saltmarsh

form)

ORCHIDACEAE

Prerostylis ? nana’

PHORMIACEAE

Dianella brevicaulis
Dianella aff. revoluta (coastal)”

POACEAE

Agrostis avenacea

Streaked Arrowgrass

Greenhood

Short-stalk Flax-lily
Black-anther Flax-lily (non
glaucous coastal form

Common Blown-grass

Golden Beach (Tomgaay Sands) Development

Appendix | - i



Agrostis billardierei var. billardierei
* Aira elegans
* Aira sp,
Ammophila arenaria
Amphibromus nervosus

Austrodanthonia caespitosa
Austrodanthonia pilosa
Austrodanthonia racemosa var.
racemasa

Austrostipa flavescens
Austrostipa ? mollis
Austrostipa stipoides™

* Avena fatua

* Avena sp.

* Briza maxima

* Briza minor

* Bromus catharticus

* Bromus diandrus

* Bromus hordeaceus ssp. hordeaceus

* Catapodium rigidum

* Cortaderia selloana™

* Critesion hystrix™

* Critesion marinum

* Critesion murinum ssp. glaucum

* Cynodon dactylon var. dactylon

* Dactylis glomerata
Deyeuxia quadriseta™
Dustichlis distichophylla

* Ehrharta erecta

* Ehrharta longiflora
Elymus scaber

* Holcus lanatus

* Lagurus ovaius

* Lolium perenne

* Lolium rigidum
Microlaena stipoides var. stipoides

* Nassella trichotoma

* Parapholis incurvata™

* Parapholis strigosa

* Paspalum dilatatum

* Pennisetum clandestinum

* Phalaris aguatica

* Piptatherum miliaceum
Poa poiformis var. poiformis

* Polypogon monspeliensis

* Puccinellia fasciculata
Puccinellia stricta var. perlaxa
Puccinellia stricta var. stricta
Spinifex sericea™

* Sporobolus indicus var. capensis
Sporobolus virginicus

* Tribolium acutiflorum

* Vulpia ciliata

* Vulpia myuros

Coast Blown-grass
Delicate Hair-grass

Hair Grass

Marram Grass

Common Swamp Wallaby-
grass

Common Wallaby-grass
Velvet Wallaby-grass
Stiped Wallaby-grass

Coast Spear-grass
Supple Spear-grass
Prickly Spear-grass
Wild Oat

Oat

Large Quaking-grass
Lesser Quaking-grass
Prairie Grass

Great Brome

Soft Brome

Fern Grass

Silver Pampas Grass
Mediterranean Barley-grass
Sea Barley-grass

Blue Barley-grass
Couch

Cocksfoot

Reed Bent-grass
Australian Salt-grass
Panic Veldt Grass
Annual Veldt Grass
Common Wheat-grass
Yorkshire Fog

Hare's Tail

Perennial Rye-grass
Wimmera Rye-grass
Weeping Grass
Serrated Tussock
Coast Barb-grass
Slender Barb-grass
Paspalum

Kikuyu

Toowoomba Canary-grass
Rice Millet

Blue Tussock-grass
Annual Beard-grass
Borrer's Saltmarsh-grass
Plains Saltmarsh-grass
Australian Saltmarsh-grass
Hairy Spinifex

Rat-tail Grass

Salt Couch
Desmazeria

Fringed Fescue
Rat's-tail Fescue
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* Vulpia sp.

POTAMOGETONACEAE

Potamogeton ochreatus
Ruppia megacarpa™

RESTIONACEAE
Leptocarpus sp. *

TYPHACEAE
Typha sp.

ZANNICHELLIACEAE
Lepilaena cylindrocarpa

DICOTYLEDONS

AIZOACEAE

Carpobrotus rossii

Disphyma crassifolium ssp. clavellatum
* Galenia pubescens

Tetragonia implexicoma

AMARANTHACEAE
Hemichroa pentandra

APIACEAE

* Foeniculum vulgare
Hydrocotyle laxiflora
Lilaeopsis polyantha

ASTERACEAE

* Arctotheca calendula

* Aster subulatus

* Carduus pyenocephalus

* Chrysanthemoides monilifera ssp.

manilifera

Cirsium vulgare

Conyza albida

Conyza sp. *

Cotula coronopifolia

Delairea odorata

Helminthotheca echioides

* Hypochoeris radicata

* Lactuca serriola

* Leontaodon taraxacoides
Microseris sp. ©
Olearia axillaris

* Senecio elegans
Senecio glomeratus
Senecio sp.

* Silvbum marianum

* Sonchus asper ssp. asper

* B 2 B

*

+

Fescue

Blunt Pondweed
Large-fruit Tassel

Twine-rush

No Common Name

Long-fruit Water-mat

Karkalla

Rounded Noon-flower
Galenia

Bower Spinach

Trailing Hemichroa

Fennel
Stinking Pennywort
Australian Lilacopsis

Cape Weed
Aster-weed
Slender Thistle
Boneseed

Spear Thistle
Tall Fleabane

Water Buttons
Cape Ivy
Ox-tongue
Cat's Ear
Prickly Lettuce
Hairy Hawkbit

Coast Daisy-Bush
Purple Groundsel
Annual Fire-weed
Groundsel
Variegated Thistle
Rough Sow-thistle
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Sonchus hydrophilus
Sonchus oleraceus
Stenotaphrum secundatum™
Taraxacum officinale™
Tragopogon porrifolius ™

#* # ¥ *

BORAGINACEAE
Cynoglossum australe

BRASSICACEAE
* Brassica fruticulosa
* Rapistrum rugosum
* Diplotaxis tenuifolia

CAMPANULACEAE

Lobelia alata
Pratia irrigua
Pratia pedunculata™

CARYOPHYLLACEAE

Caryophyllaceae sp.
* Arenaria serpyllifolia
* Cerastium sp.
* Silene sp.

Spergularia marina s.s.
* Spergularia rubra s.\.

CASUARINACEAE
Allocasuarina verticillata

CHENOPODIACEAE

* Chenopodium album
Chenopodium glaucum
* Chenopodium murale
Chenopodium pumilio
Enchylaena tomentosa var. fomenfosa
Halosarcia pergranulata ssp.
pergranulata
Rhagodia candolleana ssp. candolleana
Sarcocornia blackiana
Sarcocornia quingueflora ssp.
quinqueflora
Sclerostegia arbuscula
Threlkeldia diffusa

CONVOLVULACEAE

Dichondra repens
Wilsonia rotundifolia

CRASSULACEAE
Crassula helmsii

EPACRIDACEAE
Leucopogon parviflorus

Mative Sow-thistle
Common Sow-thistle
Buffalo Grass
Dandelion

Salsify

Australian Hound's-tongue

Twiggy Turnip
Giant Mustard
Sand Rocket

Angled Lobelia
Salt Pratia
Matted Pratia

No Commeon Name
Thyme-leaved Sandwort
Mouse-ear Chickweed
Catchfly

Lesser Sea-spurrey

Red Sand-spurrey

Drooping She-oak

Fat Hen

Glaucous Goosefoot
Sowbane

Clammy Goosefoot
Ruby Saltbush
Blackseed Glasswort

Seaberry Saltbush
Thick-head Glasswort
Beaded Glasswort
Shrubby Glasswort
Coast Bonefruit

Kidney-weed
Round-leaf Wilsonia

Swamp Crassula

Coast Beard-heath

Galden Beach (Torquay Samds) Development
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EUPHORBIACEAE

* Euphorbia peplus
* Euphorbia terracina

FABACEAE

* Medicago polvmorpha

Melilotus indicus

Swainsona lessertiifolia

Trifolium glomeratum

Trifolium subterraneum

Trifolium sp.

Trifolium tomentosum var. tomentosum
Ulex enropaeus

# % % % *

FRANKENIACEAE
Frankenia pauciflora var. gunnii

GENTIANACEAE
* Centaurium erythraca

GERANIACEAE
* Erodium moschatum

LAMIACEAE
* Marrubium vulgare

LYTHRACEAE
Lythrum hyssopifolia

MALVACEAE
* Malva parviflora

MIMOSACEAE

Acacia longifolia var. sophorae
Acacia paradoxa
Acacia pycnantha
r  Acacia retinodes var. uncifolia
* Acacia saligna

Petty Spurge
Terracina Spurge

Burr Medic

Sweet Melilot

Coast Swainson-pea
Cluster Clover
Subterranean Clover
Clover

Woolly Clover
Gorse

Southern Sea-heath

Common Centaury

Musky Heron's-bill

Horehound

Small Loosestrife

Small-flower Mallow

Coast Wattle

Hedge Wattle

Golden Wattle

Coast Wirilda

Golden Wreath Wattle

* Paraserianthes lophantha ssp. lophantha Cape Wattle

MYRTACEAE

Leptospermum laevigatum
Melaleuca lanceolata ssp. lanceolata

ONAGRACEAE

Coast Tea-tree
Moonah

Epilobium billardierianum ssp. cinereum Grey Willow-herb

Epilobium billardierianum ssp.
intermedium
Epilobium hirtigerum

OXALIDACEAE

* (Oxalis corniculata ssp. corniculata
Oxalis exilis

Variable Willow-herb

Hairy Willow-herb

Creeping Wood-sorrel
Shady Wood-sorrel

Golden Beach (Torquay Sands) Development
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Oxalis perennans

PLANTAGINACEAE

* Plantage coronopus
* Plantago lanceolata
Plantago varia™

POLYGONACEAE

* Acetosella vulgaris
Persicaria prostrata
Polygonum aviculare s.s.
Rumex conglomeratus
Rumex crispus

Rumex crispus x R. pulcher

% ® * =

PRIMULACEAE

* Anagallis arvensis
Samolus repens

RANUNCULACEAE

Clematis microphylla var. microphyila
* Clematis vitalba

RHAMMNACEAE
* Rhamnus alaternus

ROSACEAE

Acaena novae-zelandiae
* Cotoneaster glaucophyllus f. serotinus
* Cotoneaster pannosus
* Malus X domestica
* Rosa rubiginosa
Rubus parvifolius

SCROPHULARIACEAE
* Kickxia spuria
Mimulus repens
* Verbascum virgatum
Veronica gracilis

SOLANACEAE
* Lycium ferocissimum
Solanum laciniatum
* Solanum nigrum

Grassland Wood-sorrel

Buck's-horn Plantain
Ribwort
Mative Plantain

Sheep Sorrel
Creeping Knotweed
Prostrate Knotweed
Clustered Dock
Curled Dock
Curled/Fiddle Dock

Pimpernel
Creeping Brookweed

Small-leaved Clematis
Traveller's Joy

ltalian Buckthom

Bidgee-widgee
Large-leaf Cotoneaster
Velvet Cotoneaster
Apple

Sweet Briar
Small-leaf Bramble

Blunt-leaved Fluellen
Creeping Monkey-flower
Twiggy Mullein

Slender Speedwell

African Box-thom
Large Kangaroo Apple
Black Nightshade

Golden Beach (Torguay Sands) Development
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Appendix 2. Quadrat data recorded for the proposed Golden Beach (Torquay Sands)
Residential Lakes and Golf Course, Torquay.

C/A

denotes exotic taxa,

Scientific Name

Common Name

D19725 No. of Spp. : 6 Date : 24 Sep 1993 Location : 144°22°16 38°18'25" Altitude : 2

+ 1073
5 1592
2 2640
1 3001
1 3012
+ 3034

Q01 (E04727) No. of Spp. : 27 Date :

Disphyma crassifolium ssp. elavellatum
Halpsarcia pergranulata
* Polypogan monspeliensis
Samolus repens
Sarcocornia guingueflora
Selerostegia arbuscula

Collector : GWC CF

223
488
500
687
+ 746
+ 770
+ 4312
+ 4554
1 908
+ 4412
I 1036
1 1123
L 1129
+ 1156
1 1864
1
L]
3

2037
2078
2150
2451
1 2561
3 2927
+ 2932
+ 3179
3204
3343
3393

1
1
1
1 9223

Q02 (E04728) No. of Spp. : 24 Date : 15 Feb 2000 Location

Anagallis arvensis
Brassica fruticulosa
Bromus diandrus
* Catapodium rigidum
* Chenopodium murale
* Chrysanthemoides monilifera
Clematis microphylla var, microphyila
* Cynodon dactylon var. dactvlon
Cynoglossum australe
Dianella brevicaulis
Dichondra repens
* Ehrharta erecta
* Ehrharta longiflora
Enchylaena tomentosa var. fomentosa
* Lagurus ovatus
* Lolium rigidum
* Lycium ferocissimum
Melaleuca lancealata ssp. lanceolata
* Pennisetum clandestinum
* Plamtago lanceolata
Rhagodia candolleana ssp. candolleana
Rhamnus alaternus
Solanum laciniatum
* Sonchus oleraceus
Tetragonia implexicoma
Threlkeldia diffusa
* Vulpia sp.

Collector : GWC CF

1 8024
223
I 496
1 500
1 501
+ 782

* Aira sp.

* Anagallis arvensis

* Briza minor

* Bromus diandrus

* Bromus hordeaceus ssp. hordeaceus
Cirsium vulgare

*

15 Feb 2000 Location :

Rounded Noon-flower
Blackseed Glasswort
Annual Beard-grass
Creeping Brookweed
Beaded Glasswaort
Shrubby Glasswort

144°21'39  38°21'48"  Altitude :

Pimpemnel

Twiggy Tumip

Great Brome

Fern Grass

Sowbane

Boneseed
Small-leaved Clematis
Couch

Australian Hound's-tongue
Short-stalk Flax-lily
Kidney-weed

Panic Veldt Grass
Annual Veldt Grass
Ruby Saltbush

Hare's Tail

Wimmera Rye-grass
African Box-thom
Moonah

Kikuyu

Ribwort

Seaberry Saltbush
Italian Buckthom
Large Kangaroo Apple
Common Sow-thistle
Bower Spinach

Coast Bonefruit
Fescue

: 144°21'54 38°18'35"  Altitude :

Hair Grass

Pimpernel

Lesser Quaking-grass
Great Brome

Soft Brome

Spear Thistle

Grolden Beach (Torquay Sands) Development
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810

1073
1375
4576
2511
1656
1782
1839
2037
2553
4833
2640
2927
3001
4947
3084
4661
3204

Pod

—_— = e = fed

— e e e = e o Ll s =S o

L

Conyza albida

Disphyma crassifolium ssp. clavellatum
Frankenia pauciflora var. gunnii
Halosarcia pergranulata ssp. pergranulata
Helminthotheca echivides

Hemichroa pentandra

Isolepis nodosa

Juncus revolutus

Lolium rigidum

Plantage coronopus

Poa poiformis var. poiformis

Polvpogon monspeliensis

Rhagodia candolleana ssp. candolleana
Samolus repens

Sarcocornia quingueflora ssp. quingueflora
Sclerostegia arbuscula

Sonchus hydrophilus

Sonchus oleraceus

Tall Fleabane
Rounded Noon-flower
Southemn Sea-heath
Blackseed Glasswort
Ox-tongue

Trailing Hemichroa
Knobby Club-sedge
Creeping Rush
Wimmera Rye-grass
Buck's-hom Plantain
Blue Tussock-grass
Annual Beard-grass
Seaberry Saltbush
Creeping Brookweed
Beaded Glasswort
Shrubby Glasswort
Nauve Sow-thistle
Common Sow-thistle

Q03 (E04729) No. of Spp. : 6 Date : 15 Feb 2000 Location : 144°21'48  38°18'37" Altitude :
Collector : GWC CF

1073
1375
4833
2640
4947
3084

I S

Lh

Q04 (E04730) No. of Spp. : 27 Date : 15 Feb 2000 Location

Disphyma crassifolium ssp. clavellatum
Frankenia pavciflora var. gunnii

Poa poiformis var. poiformis

Polypogon monspeliensis

Sarcocornia quingueflora ssp. quingueflora
Sclerostegia arbuscula

Collector : GWC CF

105

8098
500

301

782

1073
1076
1375
1389
2511
1636
1782
1860
1987
2301
2476
2553
2561
4833
2927
3001
3011
4947
3051
3204

— L e = e o fed e hd B o = o e e R e e e = R = B+

Acaena novae-zelandiae

Avena sp.

Bromus diandrus

Bromus hordeaceus ssp. hordeaceus
Cirsium vulgare

Disphyma crassifolium ssp. elavellatum
Distichlis distichophylla

Frankenia pauciflora var. gunnii
Gahnia filum

Helminthotheca echioides

Hemichroa pentandra

Isolepis nodosa

Lactuca serriola

Leucopogon parviflorus

Olearia axillaris

Phalaris aguatica

Plantago coronopus

Plantago lanceolata

Poa poiformis var. poiformis

Rhagodia candalleana ssp. candolleana
Samolus repens

Sarcocornia blackiana

Sarcocornia quingueflora ssp. guingueflora
Schoenus nitens

Sonchus oleraceus

Rounded Noon-flower
Southern Sea-heath
Blue Tussock-grass
Annual Beard-grass
Beaded Glasswort
Shrubby Glasswaort

: 144°21'50 38°18'35"

Bidgee-widgee

Oat

Great Brome

Soft Brome

Spear Thistle
Rounded Noon-flower
Australian Salt-grass
Southermn Sea-heath
Chaffy Saw-sedge
Ox-longue

Trailing Hemichroa
Knobby Club-sedge
Prickly Lettuce

Coast Beard-heath
Coast Daisy-Bush
Toowoomba Canary-grass
Buck's-homn Plantain
Ribwort

Blue Tussock-grass
Seaberry Saltbush
Creeping Brookweed
Thick-head Glasswort
Beaded Glasswort
Shiny Bog-sedge
Common Sow-thistle

Altitude :

Golden Beach (Torquay Sands) Development
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1
+

3226
2547

L

-

Sporobolus indicus var. capensis
Tribolium acutifforum

Rat-tail Grass
Desmazeria

Q05 (E04731) No. of Spp. : 18 Date : 15 Feb 2000 Location : 144°21'48 38°18°35"  Altitude :
Collector : GWC CF

lad == B Bd F e e Ll P e

3
1
3
1

213
255
341
488
498
500
770
1128
1370
1399
2078
2263
2386
2451
2476
2561
2919
2042

- = =

Anagallis arvensis
Aretotheca calendula
Avena fatua

Brassica fruticulosa
Bromus catharticus
Bromus diandrus
Chrysanthemoides monilifera
Ehrharta erecta
Foeniculum vulgare
Galenia pubescens
Lycium ferocissimum
Nassella trichotoma
Oxalis perennans
Pennisetum clandestinuem
FPhalaris aquatica
Plantago lanceolata
Rapistrum rugosum
Romulea rosea

Pimpemnel

Cape Weed

Wild Oat

Twiggy Tumip

Prairie Grass

Great Brome

Boneseed

Panic Veldt Grass
Fennel

Galenia

African Box-thomn
Serrated Tussock
Grassland Wood-sorrel
Kikuyu

Toowoomba Canary-grass
Ribwort

Ciiant Mustard

Onion Grass

Q06 (E04732) No. of Spp. : 4 Date : 15 Feb 2000 Location : 144°21'48 38°18'36" Altitude :
Collector : GWC CF

3

+
1
1

4576
2640
4947
3084

Halosarcia pergranulata ssp. pergranulata
Polypogon monspeliensis

Sarcocornia quingueflora ssp. quingueflora
Seclerostegia arbuscula

Blackseed Glasswort
Annual Beard-grass
Beaded Glasswort
Shrubby Glasswort

Q07 (E04733) No. of Spp. : 2 Date : 15 Feb 2000 Location : 144°21'40  38°18'39"  Altitude :
Collector : GWC CF Vegetation : Not known "

5
l

1934
4947

Lepilaena cylindrocarpa
Sarcocornia quingueflora ssp. quingueflora

Long-fruit Water-mat
Beaded Glasswort

(08 (E04734) No. of Spp. : 5 Date : 15 Feb 2000 Location : 144°21'30 38°18'38" Altitude :
Collector : GWC CI

R R —

Q09 (E04735) No. of Spp. : 16 Date :

1375
4576
2640
4947
3204

Frankenia pauciflora var. gunnii
Halosarcia pergranulata ssp. pergranulata
Polvpogon monspeliensis

Sarcocornia guingueflora ssp. quingueflora
Sonchus oleraceus

Collector : GWC CF

1
1
1
1
2
1
3
2
|
"

501

782

1702
1073
1076
1375
1389
4576
1656
1864

Bromus hordeaceus ssp. hordeaceus
Cirsium vulgare

Critesion marintum

Disphyma crassifolium ssp. clavellatum
Distichlis distichophylla

Frankenia pauciflora var. gunnii

Gahnia filum

Halosarcia pergranufata ssp. pergranulata
Hemichroa pentandra

Lagurus ovatus

Southemn Sea-heath
Blackseed Glasswort
Annual Beard-grass
Beaded Glasswort
Common Sow-thistle

15 Feb 2000 Location : 144°21'30 38°18'35" Altitude :

Soft Brome

Spear Thistle

Sea Barley-grass
Rounded Noon-flower
Australian Salt-grass
Southern Sea-heath
Chaffy Saw-sedge
Blackseed Glasswort
Trailing Hemichroa
Hare's Tail

Gulden Beach | Torquay Sands) Development
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Q10 (E04736) No. of Spp. : 17 Date : 15 Feb 2000 Location

2037
2419
4833
4947
3204
3343

Lolium rigidum
Parapholis strigosa
Poa poiformis var. poiformis

Sarcocornia guingueflora ssp. guingueflora

Sonchus oleraceus
Tetragonia implexicoma

Collector : GWC CF

b P e e

1
3
1
1
+
l
3
1
1
l
l
1
2

Q11 (ED4737) No. of Spp. : 26 Date : 15 Feb 2000 Location

2966
253
977
341
500
501
736
748
1235
1748
2037
2123
2263
3906
2476
3440
3549

w

Acerosella vulparis
Arctotheca calendula

Austrodanthonia racemosa var. racemasa

Avena fatua

Bromus diandrus

Bromus hordeaceus ssp. hordeaceus
Chenopodium album
Chenapodium pumilio

Erodium moschatum

Hypochoeris radicata

Lolium rigidum

Marrubium vulgare

Nassella trichotoma

Oxalis corniculata ssp. corniculata
Phalaris aguatica

Trifolium subterraneum

Vilpia myuros

Collector : GWC CF

2
1
*
1
|
1
+
s
1
1
1
1
1

e

4

151

3628
255

748

548

1702
4554
1139
1179
1810
1895
2037
2092
2140
2635
2553
2626
2640
2690
2969
2970
9058
5322
4923
3204
3429

Agrostis avenacea
Amphibromus nervosus
Arctotheca calendula
Chenopodium pumilio
Cotula coronopifolia
Critesion marinum
Cynodon dactvlon var. dacrylon
Eleocharis acuta
Epilobium hirtigerum
Junecus bufonius
Leontodon taraxacoides
Lolium rigidum

Lythrum hyssopifolia
Medicago polymorpha
Persicaria prostrata
Plantago coronopus
Polygonum aviculare s.l.
Polvpogon monspeliensis
Patamogeton ochreatus
Rumex conglomeratus
Rumex crispus

Senecio sp.

Solanum nigrum 5.5,
Sonchus asper ssp. asper
Sonchus oferaceus
Trifolium glomeratum

Wimmera Rye-grass
Slender Barb-grass
Blue Tussock-grass
Beaded Glasswort
Common Sow-thistle
Bower Spinach

: 144720740 38°18'47"  Altitude :

Sheep Sorrel

Cape Weed

Stped Wallaby-grass
Wild O

Great Brome

Soft Brome

Fat Hen

Clammy Goosefoot
Musky Heron's-bill
Cat's Ear

Wimmera Rye-grass
Horehound

Serrated Tussock
Creeping Wood-sorrel
Toowoomba Canary-grass
Subterranean Clover
Rat's-tail Fescue

: 144720'52  38°18'40"  Altitude :

Common Blown-grass
Common Swamp Wallaby-grass
Cape Weed

Clammy Goosefoot
Water Buttons

Sea Barley-grass
Couch

Common Spike-sedge
Hairy Willow-herb
Toad Rush

Hairy Hawkbit
Wimmera Rye-grass
Small Loosestrife
Burr Medic

Creeping Knotweed
Buck's-horn Plantain
Prostrate Knotweed
Annual Beard-grass
Blunt Pondweed
Clustered Dock
Curled Dock
Groundsel

Black Nightshade
Rough Sow-thistle
Common Sow-thistle
Cluster Clover

Golden Beach (Torguay Sands) Development
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12 (E04738) No. of Spp. : 20 Date : 15 Feb 2000 Location : 144°21'13 38°18'33"  Altitude :
Collector : GWC CF

1
1
1
2
2
1
l
2
|
1
1
|
1
1
1
1
1
1
3

416

848

1702
1772
1826
1839
2197
2419
2553
2640
2731
2833
4838
4549
3001
4947
3323
3219
3230
3449

Bolboschoenus caldwellii

Cotufa coronopifolia

Critesion marintam

Isolepis cernua

Juncus kraussii ssp. australiensis
Juncus revolutus

Mimulus repens

Parapholis strigosa

Plantago coronopus

Polvpogon monspeliensis

Pratia irrigua

Puccinellia faseiculata
Puccinellia stricta var. perfaxa
Puccinellia stricta var. siricta
Samolus repens

Sarcocornia quingueflora ssp. quingueflora
Spergularia marina 5.5,
Spergularia rubra sl
Sporobolus virginicus
Triglochin striatum

Salt Club-sedge

Water Buttons

Sea Barley-grass
Nodding Club-sedge

Sea Rush

Creeping Rush

Creeping Monkey-flower
Slender Barb-grass
Buck's-hom Plantain
Annual Beard-grass

Salt Pratia

Borrer's Saltmarsh-grass
Plains Saltmarsh-grass
Australian Saltmarsh-grass
Creeping Brookweed
Beaded Glasswort

Lesser Sea-spurrey

Red Sand-spurrey

Salt Couch

Streaked Armowgrass

Q13 (E04739) No. of Spp. : 26 Date : 19 Feb 2000 Location : 144°21°40 38°18'45"  Altitude :

Caollector : GWC

UG R N e

+

— ket LA R e

4210
166
961
975
977
3276
627
687
T02
770
4312
908
4412
1782
1564
1925
1922
1957
1987
2150
4833
2919
2927
2932
3343
0223

Acacia retinodes var. uncifolia

Aira elegans

Austrodanthonia caespitosa
Austrodanthonia pilosa
Austrodanthonia racemosa var. racemasa
Austrostipa flavescens

Carex breviculmis

Catapodium rigidum

Centaurium erythraca
Chrysanthemoides monilifera
Clematis microphylla var. microphylla
Cynoglossum australe

Dianella brevicaulis

fsolepis nodosa

Lagurus ovatus

Lepidasperma curtisiae
Lepidosperma gladiatum
Leptospermum laevigaium
Leucopogon parviflorus

Melalewca lanceolata ssp. lanceolara
Poa poiformis var. poiformis
Rapistrum rugosum

Rhagodia candolleana ssp. candolleana
Rhamnus alaternus

Tetragonia implexicoma

Vilpia sp.

Coast Winlda

Delicate Hair-grass
Common Wallaby-grass
Velvet Wallaby-grass
Stiped Wallaby-grass
Coast Spear-grass
Common Grass-sedge
Fern Grass

Common Centaury
Boneseed
Small-leaved Clematis
Australian Hound's-tongue
Short-stalk Flax-lily
Knobby Club-sedge
Hare's Tail

Little Sword-sedge
Coast Sword-sedge
Coast Tea-tree

Coast Beard-heath
Moonah

Blue Tussock-grass
Giant Mustard
Seaberry Saltbush
[talian Buckthom
Bower Spinach
Fescue

Golden Beach (Torquay Sands) Develapment
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Q14 (E04740) No. of Spp. : 27 Date : 19 Feb 2000 Location : 144°21°43 38°18'44"  Altitude :

Collector : GWC

72

4210 r
961

3276

495 ’
627

7063

687 B
8213 .
770 ¥
4312

208

4412

1036

1864 *
1922

1987

2150

4833

2919 -
2927

2932 *
3051

3318

3343

3545 *
9223 "

Fod =

— e ams G s L e e s e G e S R s e e e e e

PRFRFEE

()15 (E04741) No. of Spp. : 18 Date : 19 Feb 2000 Location :

Collector : GWC

+ 223 .
+ 297 .
1 782 .
+ 810 .
£ 1036
2 1076
1 4447
+ 2511 ¢
+ 1692+
2 1782
31826
- 1895 *
1 2553 0+
34833
1 3001
1 4947
+ 4661
+ 3204 ¢

Q16 (E04742) No. of Spp. : 10 Date :

Collector : GWC
2 4210 r

Acacia paradoxa

Acacia retinodes var. uncifolia
Austrodanthonia caespiiosa
Austrostipa flavescens

Briza maxima

Carex breviculmis

Caryophyvllaceae sp.

Catapodium rigidum

Cerastium sp.

Chrysanthemoides monilifera
Clematis microphylla var. microphylla
Cynoglossum australe

Dianella brevicaulis

Dichondra repens

Lagurus ovatus

Lepidosperma gladiaium
Leucopogon parviflorus

Melaleuca lanceolata ssp. lanceolata
Poa poiformis var. peiformis
Rapistrum rugosum

Rhagodia candolleana ssp. candolleana
Rhamnus alaternus

Schoenus nitens

Swainsona lessertiifolia

Tetragonia implexicoma

Vulpia ciliata

Fulpia sp.

Anagallis arvensis

Aster subulatus

Cirsium vulgare

Conyza albida

Dichondra repens

Distichlis distichophylla

Epilobium billardiertanum ssp. intermedium
Helminthotheca echioides

Holeus lanatus

fsolepis nodosa

Juncus kraussii ssp. ausiraliensis
Leontodon taraxacoides

Plantagoe coronapus

Poa poiformis var. poiformis

Samolus repens

Sarcocornia quingueflora ssp. quingueflora
Sonchus hydrophilus

Sonchus oleraceus

Acacia retinodes var. uncifolia

19 Feb 2000 Location

Hedge Wattle

Coast Wirilda
Common Wallaby-grass
Coast Spear-grass
Large Quaking-grass
Common Grass-sedge
No Common Name
Fern Grass

Mouse-ear Chickweed
Boneseed
Small-leaved Clematis
Australian Hound's-tongue
Short-stalk Flax-lily
Kidney-weed

Hare’s Tail

Coast Sword-sedge
Coast Beard-heath
Moonah

Blue Tussock-grass
Giant Mustard
Seaberry Saltbush
[talian Buckthomn
Shiny Bog-sedge
Coast Swainson-pea
Bower Spinach
Fringed Fescue
Fescue

144°21'55 38°18'36" Altitude :

Pimpernel
Aster-weed

Spear Thistle

Tall Fleabane
Kidney-weed
Australian Salt-grass
Vanable Willow-herb
Ox-tongue

Yorkshire Fog
Knobby Club-sedge
Sea Rush

Hairy Hawkbit
Buck's-hom Plantain
Blue Tussock-grass
Creeping Brookweed
Beaded Glasswort
Native Sow-thistle
Common Sow-thistle

: 144°21'27 38°18'43"  Altitude :

Coast Wirilda

Golden Beach (Torquay Sands) Development
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(017 (E04743) No. of Spp. : 10 Date
Collector : GWC

dn
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Q18 (E04744) No. of Spp. : 12 Date :
Collector : GWC

Pl o= wi ot ol o e e

(19 (E04745) No. of Spp. : 20 Date : 19 Feb 2000 Location
Collector : GWC

+
l
I
1
1
1
1
1
1
1
2
2
1
]
4
"

961

3276
1864
2078
2150
2179
2919
2927
3343

4210
961

977

3276
8213
146

1782
15864
1987
3343

977

3276
500

908

1036
1692
1782
1864
1895
2381
4833

4210
977
500
501
687
782
908
1235
1692
1748
1782
1864
1987
2533
4833
2919

T
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Austrodanthonia caespitosa
Austrostipa flavescens

Lagurus ovatus

Lycium ferocissimum

Melalenca lanceolata ssp. lanceolata
Microlaena stipoides var. stipoides
Rapistrum rugosum

Rhagodia candolleana ssp. candolleana

Tetragonia implexicoma

Acacia retinodes var. unctfolia
Austrodanthonia caespitosa

Austrodanthonia racemosa var. racemosa

Austrostipa flavescens
Cerastium sp.

Elymus scaber

fsolepis nodosa
Lagurus ovatus
Leucopogon parviflorus
Tetragonia implexicoma

Austrodanthonia racemosa var. racemosa

Austrostipa flavescens
Bromus diandrus
Cynoglossum australe
Dichondra repens

Holcus lanatus

Isolepis nodosa

Lagurus ovatus

Leontodon raraxacoides
Oxalis exilis

Poa poiformis var, poiformis

Acacia retinodes var. uncifolia

Austrodanthonia racemosa var. racemosa

Bromus diandrus

Bromus hordeaceus ssp. hordeaceus
Catapodium rigidium
Cirsium vulgare
Cynoglossum australe
Erodium moschatum

Holeus lanatus

Hypochoeris radicata
{solepis nodosa

Lagurus ovatus

Leucopogon parviflorus
Plantago coronopus

Poa poiformis var, poiformis
Rapistrum rugosum

: 19 Feb 2000 Location :

Common Wallaby-grass
Coast Spear-grass
Hare's Tail

African Box-thom
Moonah

Weeping Grass

Giant Mustard

Seaberry Saltbush
Bower Spinach

144°21'23 38718'47"  Altitude :

Coast Winlda

Common Wallaby-grass
Stiped Wallaby-grass
Coast Spear-grass
Mouse-ear Chickweed
Common Wheat-grass
Knobby Club-sedge
Hare's Tail

Coast Beard-heath
Bower Spinach

19 Feb 2000 Location : 144°21'18 38°18'47"  Altitude :

Stiped Wallaby-grass
Coast Spear-grass
Great Brome
Australian Hound's-tongue
Kidney-weed
Yorkshire Fog
Knobby Club-sedge
Hare's Tail

Hairy Hawkbit
Shadv Wood-sorrel
Blue Tussock-grass

: 144°21'13 35°18'52"  Altitude :

Coast Winlda

Stiped Wallaby-grass
Great Brome

Soft Brome

Fern Grass

Spear Thistle
Australian Hound's-tongue
Musky Heron's-bill
Yorkshire Fog

Cat's Ear

Knobby Club-sedge
Hare's Tail

Coast Beard-heath
Buck's-hom Plantain
Blue Tussock-grass
Giant Mustard

Giolden Beach (Torquay Sands) Development
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1
1

2950
3051
3226
9223

* Rosa rubiginosa

Schoenus nirens
* Sporobolus indicus var. capensis
* Vulpia sp.

Sweet Briar
Shiny Bog-sedge
Rat-tail Grass
Fescue

20 (E04746) No. of Spp. : 12 Date : 19 Feb 2000 Location : 144°21'14 38°18'55" Altitude :
Collector : GWC

L

— e bk gt B P b e e e

Q21 (E04747) No. of Spp. : 21 Date : 19 Feb 2000 Location :

205

782

908

1036
1723
1748
1782
1864
1895
1987
2553
4833

* Ammophila arenaria

* Cirsinm vulgare
Cynoglossum australe
Dichondra repens
Hydracotvle laxiflora

* Hypochoeris radicata
fsalepis nodosa

* Lagurus ovatus

* Leontodon taraxacoides

Leucopogon parvifforus

Plantago coronopus

Poa poiformis var. poiformis

Collector : GWC

e

ol bms fud e e B i e e e e e s e e o o e

Q22 (E04748) No. of Spp. : 16 Date : 21 Feb 2000 Location :

4210
205

274

961

977

3276
500

948

4412
1128
1129
1782
1564
1922
1987
2263
4833
2927
3226
3343
9223

Acacia retinodes var. uncifolia
* Ammophila arenaria
* Asparagus asparagoides
Austrodanthonia caespitosa
Austrodanthonia racemosa var. racemosa
Austrostipa flavescens
Bromus diandrus
Dactylis glomerata
Dianella brevicaulis
* Ehrharta erecia
* Ehrharta longiflora
[solepis nodosa
Lagurus ovatus
Lepidosperma gladiatum
Lewcopogon parviflorus
* Nassella trichotoma
Poa poiformis var. pafformis
Rhagodia candolleana ssp. candolleana
* Sporobolus indicus var. capensis
Tetragonia implexicoma
Vulpia sp.

Collector : GWC
4 4210

Pod e =

223
259
3276
300
620
687
1128
1129

r

Acacia retinades var. uncifolia

Anagallis arvensis

* Arenaria serpyllifolia
Austrostipa flavescens

* Bromus diandrus

* Carduus pyenocephalus

Catapodium rigidum

* Ehrharta erecta

* Ehrharta longiflora

Marram Grass

Spear Thistle
Australian Hound's-tongue
Kidney-weed
Stinking Pennywort
Cat's Ear

Knobby Club-sedge
Hare's Tail

Hairy Hawkbit
Coast Beard-heath
Buck's-hom Plantain
Blue Tussock-grass

144°21'20 38°18'55" Altitude :

Coast Winlda
Marram Grass
Bridal Creeper
Common Wallaby-grass
Stiped Wallaby-grass
Coast Spear-grass
Great Brome
Cocksfoot
Short-stalk Flax-lily
Panic Veldt Grass
Annual Veldt Grass
Knobby Club-sedge
Hare's Tail

Coast Sword-sedge
Coast Beard-heath
Serrated Tussock
Blue Tussock-grass
Seaberry Saltbush
Rat-tail Grass
Bower Spinach
Fescue

144°21'05 38°18'58" Altitude :

Coast Wirilda
Pimpernel
Thyme-leaved Sandwort
Coast Spear-grass

Great Brome

Slender Thistle

Fern Grass

Panic Veldt Grass
Annual Veldt Grass

Golden Beach (Torquay Sands) Development
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1864
1987
2927
2932
3343
3545
9223

78
4210 r
84
105
683
123
977
495
702
4554
048
4412
1692
1782
1987
2078
2451
2476
4833
2919
3226
3343

4210 ot
105
4221
205
223
977
500
501
657
6R7
702
T
4312
1748
1782
1864
1895
1987
2161
169

.

Lagurus ovatus

Leucopogon parviflorus

Rhagodia candolleana ssp. candolleana
Rhamnus alaternus

Terragonia implexicoma

Vulpia ciliata

Vulpia sp.

()23 (E04749) No. of Spp. : 23 Date : 21 Feb 2000 Location :
Collector : GWC

Acacia pycnantha

Arcacia retinodes var. uncifolia
Acacia saligna

Acaena novae-zelandiae
Allocasuarinag verticillara
Anagalfis arvensis
Austrodanthonia racemosa var. racemosg
Briza maxima

Centaurium ervthraea

Cynodon dactylon var. dactylon
Dacylis glomerara

Dianelfa brevicaulis

Holcus lanatus

fsolepis nodosa

Lewcopagon parviflorus
Lyecium ferocissimum
Pennisetum clandestinum
Phalaris aguatica

Poa poiformis var. poiformis
Rapistrum rugosum
Sporobolus indicus var. capensis
Terragonia implexicoma

Acacia retinodes var. uncifolia

Acaena novae-zelandiae

Agrostis billardierei var. billardierei
Ammaophila arenaria

Anagallis arvensis

Austrodanthonia racemosa var. racemosa
Bromus diandrus

Bromus hordeaceus ssp. hordeaceus
Carpabrotus rossii

Catapodium rigidum

Centaurium erythraea
Chrysanthemoides monilifera

Clematis microphylla var. microphylla
Hypochoeris radicata

{solepis nodosa

Lagurus ovaitus

Leontodon taraxacoides

Leucopogon parviflorus

Melilotus indicus

Paraserianthes lophantha ssp. lophantha

Hare's Tail

Coast Beard-heath
Seaberry Saltbush
Italian Buckthom
Bower Spinach
Fringed Fescue
Fescue

144°20'56 38°18'58"  Altitude :
Golden Wartle

Coast Wirilda

Golden Wreath Waule
Bidgee-widgee
Drooping She-oak
Pimpernel

Stiped Wallaby-grass
Large Quaking-grass
Common Centaury
Couch

Cocksfoot

Short-stalk Flax-lily
Yorkshire Fog
Knobby Club-sedge
Coast Beard-heath
African Box-thom
Kikuyu

Toowoomba Canary-grass
Blue Tussock-grass
Giant Mustard

Rat-1ail Grass

Bower Spinach

Q24 (E04750) No. of Spp. : 29 Date : 21 Feb 2000 Location : 144°21'10 38°18'55"  Altitude :
Collector : GWC

Coast Winlda
Bidgee-widgee
Coast Blown-grass
Marram Grass
Pimpermnel

Stiped Wallaby-grass
Great Brome

Soft Brome

Karkalla

Fern Grass

Common Centaury
Boneseed
Small-leaved Clematis
Cat's Ear

Knobby Club-sedge
Hare's Tail

Hairy Hawkbit

Coast Beard-heath
Sweet Melilot

Cape Wattle

Gaolden Beach (Torguay Sands) Development
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2561
4833
2927
4923
3343
3495
3506
3545
9223

— o e mes b 4 Pad B =

Plantago lanceolata
Poa poiformis var. poiformis

Rhagodia candolleana ssp. candolleana

Sonchus asper ssp. asper

Tetragonia implexicoma

* Verbascum virgatum
Veronica gracilis

* Vulpia ciliata

* Vulpia sp.

Ribwort

Blue Tussock-grass
Seaberry Saltbush
Rough Sow-thistle
Bower Spinach
Twiggy Mullein
Slender Speedwell
Fringed Fescue
Fescue

Q25 (E04751) No. of Spp. : 3 Date : 19 Feb 2000 Location : 144°22'10 38°18'35" Altitude :
Collector : GWC

1375
2640
4947

[F

Q26 (ED4752) No. of Spp. : 12 Date : 19 Feb 2000 Location :

Frankenia pauciflora var. gunnii
* Polvpogon monspeliensis

Sarcocormia quingueflora ssp. guingueflora

Collector : GWC Vegetation : Not known "

27
4210
961
3276
4312
1564
1987
2150
4833
2919
3343
9223

od Pod e s Red = Ll

P

27 (E04753) No. of Spp. : 4 Date : 21 Feb 2000 Location :

Acacia paradoxa

Acacia retinodes var. uncifolia
Austrodanthonia caespitosa
Austrostipa flavescens

Clemaris microphylla var. microphyila

* Lagurus ovaius
Leucopogon parviflorus

Melaleuca lancealata ssp. lanceolata

Poa poiformis var. poiformis
* Rapistrum rugosum
Terragonia implexicoma
* Vulpia sp.

Collector : GWC

+ B48

1 2640
1 4838
4 3575

* Cotula coronopifolia

* Polypogon monspeliensis
Puccinellia stricta var, perlaxa
Wilsonia rotundifolia

Southern Sea-heath
Annual Beard-grass
Beaded Glasswort

144°21°24 38°18'45"  Altitude :

Hedge Wattle

Coast Winlda
Common Wallaby-grass
Coast Spear-grass
Small-leaved Clematis
Hare's Tail

Coast Beard-heath
Moonah

Blue Tussock-grass
Giant Mustard

Bower Spinach
Fescue

144°21°25 35°18°'30" Altitude :

Water Buttons

Annual Beard-grass
Plains Saltmarsh-grass
Round-leaf Wilsonia

Gaolden Beach (Torquay Sands) Development
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Appendix 3. Frequency of plant species recorded in quadrats, proposed Golden Beach
(Torquay Sands) Residential Lakes and Golf Course, Torquay, February
2000.

*  denotes exotic taxa.

Name Frequency  Freq No. of
sites
Acacia longifolia var. sophorae Coast Wattle 3.4% 1 sites
Acacia paradoxa Hedge Wattle 6.8% 2 sites
Acacia pvenantha Golden Wattle  3.4% 1 sites
r  Acacia retinodes var. uncifolia Coast Wirilda 34.4% 10 sites
* Acacia saligna Golden Wreath Wattle  3.4% 1 sites
Acaena novae-zelandiae Bidgee-widgee 10.3% 3 sites
* Acetosella vulgaris Sheep Sorrel  3.4% | sites
Agrostis avenacea Common Blown-grass 3.4% 1 sites
Agrostis billardierei var. billardierei Coast Blown-grass  3.4% 1 sites
* Aira elegans Delicate Hair-grass ~ 3.4% 1 sites
* Aira sp. Hair Grass  3.4% 1 sites
Allocasuarina verticillata Drooping She-oak  3.4% | sites
* Ammophila arenaria Marram Grass 10.3% 3 sites
Amphibromus nervosus Common Swamp Wallaby-grass  3.4% 1 sites
* Anagallis arvensis Pimpermel 24.1% 7 sites
* Arctotheca calendula Cape Weed 10.3% 3 sites
*  Arenaria serpyllifolia Thyme-leaved Sandwort  3.4% | sites
* Asparagus asparagoides Bridal Creeper 3.4% 1 sites
* Asphodelus fistulosus Onion Weed 3.4% 1 sites
* Aster subulatus Aster-weed 3.4% 1 sites
Austrodanthonia caespitosa Common Wallaby-grass 20.6% 6 siles
Austrodanthonia pilosa Velvet Wallaby-grass  3.4% 1 sites
Austrodanthonia racemosa var. racemosa Stiped Wallaby-grass 27.5% 8 sites
Austrostipa flavescens Coast Spear-grass  27.5% 8 sites
Austrostipa mollis Supple Spear-grass ~ 3.4% | sites
* Avena fatua Wild Oat  6.8% 2 sites
* Avena sp. Oat  3.4% 1 sites
Appendix 3 -1
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Bolboschoenus caldwellii Salt Club-sedge  3.4% 1 sites
* Brassica fruticulosa Twiggy Tumip  6.8% 2 sites
* Briza maxima Large Quaking-grass  6.8% 2 sites
* Briza minor Lesser Quaking-grass  3.4% 1 sites
* Bromus catharticus Prairie Grass 3.4% 1 sites
*  Bromus diandrus Great Brome 34.4% 10 sites
* Bromus hordeaceus ssp. hordeaceus Soft Brome 20.6% 6 sites
* Carduus pycnocephalus Slender Thistle  3.4% 1 sites
Carex breviculmis Common Grass-sedge 6.8% 2 sites
Carpobrotus rossii Karkalla 3.4% 1 sites
Carvophyvllaceae sp. 3.4% 1 sites
* Catapodium rigidum Fern Grass 20.6% 6 sites
* Centaurium erythraea Common Centaury  10.3% 3 sites
* Cerastium sp. Mouse-ear Chickweed 10.3% 3 sites
* Chenopodium album Fat Hen 3.4% | sites
Chenopodium glaucum Glaucous Goosefoot  3.4% 1 sites
Name Frequency Freq  No.of
sites
* Chenopodium murale Sowbane 3.4% 1 sites
Chenopodium pumilio Clammy Goosefoot  6.8% 2 sites
* Chrysanthemoides monilifera Boneseced 17.2% 5 sites
* Cirsium vulgare Spear Thistle 20.6% 6 sites
Clematis microphylla var. microphylla Small-leaved Clematis 17.2% 5 sites
* Clematis vitalba Traveller's Joy 3.4% 1 sites
* Conyza albida Tall Fleabane 6.8% 2 sites
* Cotoneaster glaucophyllus f. serotinus Large-leaf Cotoneaster  3.4% 1 sites
* Cotoneaster pannosus Velvet Cotoneaster  3.4% 1 sites
* Cotula coronopifolia Water Buttons  10.3% 3 sites
Crassula helmsii Swamp Crassula  3.4% | sites
* Critesion marinum Sea Barley-grass  10.3% 3 sites
* Critesion murinum ssp. glaucum Blue Barley-grass 3.4% 1 sites
* Cynodon dactylon var. dactylon Couch 10.3% 3 siles
Cynoglossum australe Australian Hound's-tongue  20.6% 6 sites
Appendix 3 - 1
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Dactylis glomerata Cocksfoot  6.8% 2 sites
Delairea odorata Cape Ivy 3.4% 1 sites
Dianella brevicaulis Short-stalk Flax-lily 17.2% 5 sites
Dichondra repens Kidney-weed 17.2% 5 sites
Disphyma crassifolium ssp. clavellatum Rounded Noon-flower 17.2% 3 sites
Distichlis distichophylla Australian Salt-grass 10.3% 3 sites
Ehrharta erecta Panic Veldt Grass 13.7% 4 sites
Ehrharta longiflora Annual Veldt Grass 10.3% 3 sites
Eleocharis acuta Common Spike-sedge 3.4% | sites
Elymus scaber Common Wheat-grass 3.4% 1 sites
Enchylaena tomentosa var. tomentosa Ruby Saltbush  3.4% 1 sites
Epilobium billardierianum ssp. cinereum Grey Willow-herb  3.4% 1 sites
Epilobium billardierianum ssp. intermedivm  Variable Willow-herb  3.4% 1 sites
Epilobium hirtigerum Hairy Willow-herb  3.4% 1 sites
Erodium moschatum Musky Heron's-bill  6.8% 2 sites
Euphorbia peplus Petty Spurge 3.4% 1 siles
Euphorbia terracina Terracina Spurge  3.4% 1 sites
Foeniculum vulgare Fennel 3.4% 1 sites
Frankenia pauciflora var, gunnii Southern Sea-heath 20.6% 6 sites
Gahnia filum Chaffy Saw-sedge  6.8% 2 sites
Galenia pubescens Galemia 3.4% 1 sites
Halosarcia pergranulata Blackseed Glasswort  3.4% | sites
Halosarcia pergranulata ssp. pergranulata Blackseced Glasswort  13.7% 4 sites
Helminthotheca echioides Ox-tongue 10.3% 3 sites
Hemichroa pentandra Trailing Hemichroa 10.3% 3 sites
Holeus lanatus Yorkshire Fog 13.7% 4 sites
Hydrocotvle laxiflora Stinking Pennywort  3.4% 1 sites
Hypochoeris radicata Cat's Ear 13.7% 4 sites
Isolepis cernua Nodding Club-sedge 3.4% 1 sites
Isolepis nodosa Knobby Club-sedge 37.9% 11 sites
Juncus articulatus Jointed Rush  3.4% 1 sites
Juncus bufonius Toad Rush  3.4% | sites
Juncus kraussii ssp. australiensis SeaRush 6.8% 2 sites
Juncus revolutus Creeping Rush  6.8% 2 sites
Golden Beach (Torquay Sands) Development Appendix 3 - i1l



Name Frequency  Freq No. of
sites
* Kickxia spuria Blunt-leaved Fluellen  3.4% | sites
* Lactuca serriola Prickly Lettuce 3.4% 1 sites
* Lagurus ovatus Hare's Tail 44.8% 13 sites
* Leontodon taraxacoides Hairy Hawkbit 17.2% 5 sites
Lepidosperma congestum Clustered Sword-sedge 3.4% 1 sites
Lepidosperma curtisiae Little Sword-sedge  3.4% 1 sites
Lepidosperma gladiatum Coast Sword-sedge 10.3% 3 sites
Lepilaena cylindrocarpa Long-fruit Water-mat  3.4% 1 sites
Leptospermum laevigatum Coast Tea-tree  3.4% 1 sites
Leucopagon parviflorus Coast Beard-heath 37.9% 11 sites
Lilaeopsis polvantha Australian Lilacopsis  3.4% 1 sites
Lobelia alata Angled Lobelia  3.4% 1 sites
* Lolium perenne Perennial Rye-grass  3.4% 1 sites
* Lolium rigidum Wimmera Rye-grass 17.2% 5 sites
* Lycium ferocissimum African Box-thom 13.7% 4 sites
Lythrum hyssopifolia Small Loosestrife  3.4% 1 sites
* Malus X domestica Apple 34% | sites
* Malva parviflora Small-flower Mallow  3.4% 1 sites
* Marrubium vulgare Horehound 3.4% 1 sites
* Medicago polvmorpha Burr Medic  3.4%  1sites
Melaleuca lanceolata ssp. lanceolata Moonah 17.2% 5 sites
* Melilotus indicus Sweet Melilot  3.4% 1 sites
Microlaena stipoides var. stipoides Weeping Grass 3.4% 1 sites
Mimulus repens Creeping Monkey-flower  3.4% [ sites
* Nassella trichotoma Serrated Tussock 10.3% 3 sites
Olearia axillaris Coast Daisy-Bush  3.4% | sites
* Oxalis corniculata ssp. corniculata Creeping Wood-sorrel ~ 3.4% 1 sites
Oxalis exilis Shady Wood-sorrel  3.4% 1 sites
Oxalis perennans Grassland Wood-sorrel  3.4% 1 sites
* Parapholis strigosa Slender Barb-grass  6.8% 2 sites
* Paraserianthes lophantha ssp. lophantha Cape Wattle 6.8% 2 sites
* Paspalum dilatatum Paspalum 34% 1 sites
Galden Beach (Torquay Sands) Development Appendix 3 -1V



* Pennisetum clandestinum Kikuyu 10.3% 3 sites
Persicaria prostrata Creeping Knotweed  3.4% | sites
* Phalaris aquatica Toowoomba Canary-grass 13.7% 4 sites
*  Piptatherum miliaceum Rice Millet  3.4% | sites
* Plantago coronopus Buck's-homn Plantain  24.1% 7 sites
* Plantago lanceolata Ribwort 13.7% 4 sites
Poa poiformis var. poiformis Blue Tussock-grass 48.2% 14 sites
* Polygonum aviculare s.l. Prostrate Knotweed  3.4% 1 sites
* Polygonum aviculare 5.5. Prostrate Knotweed  3.4% | sites
* Polypogon monspeliensis Annual Beard-grass  31% 9 sites
Potamogeton ochreatus Blunt Pondweed 3.4% | sites
Pratia irrigua Salt Pratia  3.4% 1 sites
* Puccinellia fasciculata Borrer's Saltmarsh-grass  3.4% 1 sites
Puccinellia stricta var. perlaxa Plains Saltmarsh-grass 6.8% 2 sites
Puccinellia stricta var. stricta Australian Saltmarsh-grass  3.4% | sites
*  Rapistrum rugosum Giant Mustard 24.1% 7 sites
Rhagodia candolleana ssp. candolleana Seaberry Saltbush ~ 31% 9 sites
Name Frequency  Freq No. of
sites
* Rhamnus alaternus Italian Buckthorm 13.7% 4 sites
* Romulea rosea Onion Grass  3.4% 1 sites
* Rosa rubiginosa Sweet Briar  3.4% I sites
Rubus parvifolius Small-leaf Bramble  3.4% 1 sites
* Rumex conglomeratus Clustered Dock  3.4% 1 sites
* Rumex crispus Curled Dock 6.8% 2 sites
*  Rumex pulcher ssp. pulcher Fiddle Dock  3.4% 1 sites
Samolus repens Creeping Brookweed 17.2%  5sites
Sarcocornia blackiana Thick-head Glasswort  3.4% | sites
Sarcocornia quingueflora Beaded Glasswort  3.4% 1 sites
Sarcocornia guingueflora ssp. quingueflora Beaded Glasswort  34.4% 10 sites
Schoenus nitens Shiny Bog-sedge 10.3% 3 sites
Sclerostegia arbuscula Shrubby Glasswort 13.7% 4 sites
* Senecio elegans Purple Groundsel 3.4% 1 sites
Senecio sp. Groundsel 3.4% 1 sites
Appendix 3-V
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Silene sp.

Silybum marianum
Solanum laciniatum
Solanum nigrum s.s.
Sonchus asper ssp. asper
Sonchus hydrophilus
Sonchus oleraceus
Spergularia marina s.s.
Spergularia rubra s.l.
Sporobolus indicus var. capensis
Sporobolus virginicus
Swainsona lessertiifolia
Tetragonia implexicoma
Threlkeldia diffusa
Tribolium acutiflorum
Trifolium glomeratum

Trifolium subterraneum

Trifolium tomentosum var. tomentosum

Triglochin striatum
Typha sp.

Ulex europaeus
Ferbascum virgatum
Veronica gracilis
Vulpia ciliata

Vulpia myuros
Vulpia sp.

Wilsonia rotundifolia

Catchfly
Variegated Thistle

Large Kangaroo Apple

Black Nightshade
Rough Sow-thistle
Native Sow-thistle

Common Sow-thistle
Lesser Sea-spurrey
Red Sand-spurrey
Rat-tail Grass

Salt Couch

Coast Swainson-pea
Bower Spinach
Coast Bonefruit
Desmazeria

Cluster Clover
Subterranean Clover
Woolly Clover

Streaked Arrowgrass

Gorse

Twiggy Mullein
Slender Speedwell
Fringed Fescue
Rat's-tail Fescue
Fescue

Round-leaf Wilsonia

Gaolden Beach (Tomuay Sands) Development

3.4% | sites
3.4% I sites
3.4% 1 sites
3.4% 1 sites
6.8% 2 sites
65.8% 2 sites
24.1% 7 sites
3.4% | sites
3.4% | sites
13.7% 4 sites
3.4% 1 sites
3.4% 1 sites
37.9% 11 sites
3.4% 1 sites
3.4% 1 sites
3.4% 1 sites
3.4% | sites
3.4% 1 sites
3.4% 1 sites
3.4% | sites
3.4% 1 sites
3.4% 1 sites
3.4% 1 sites
10.3% 3 sites
3.4% | sites
27.5% 8 sites
3.4% 1 sites
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Appendix 4. Vegetation quality assessment method.

CRITERIA AND WEIGHTING

The weightings provided below, when added up, generate a total condition score. Remnants
within a particular score range are given a rating. [f required, this coarse scale rating can be

supplemented by the actual score to provide a finer level of resolution.

A WEED INVASION

(% COVER)
« =5
« 5-125 - mostly woody species
5-25 - mostly herbaceous species
« 25-50 - mostly woody species
25-50 - mostly herbaceous species
« =50 - mostly woody species
=50 - mostly herbaceous species

B PHYSICAL AND OTHER DISTURBANCE

low levels of disturbance

-

moderate levels of disturbance

high levels of disturbance
C STRUCTURE

intact; orniginal strata present

moderately intact; original strata somewhat modified

« highly modified; one or more strata severely reduced or absent
« insufficient information

D SPECIES-RICHNESS

« high

.« average

. poor

» insufficient information

Equating *score’ with rating

‘SCORE’ RATING
12-13
8- 11 2
5-7 3
2-4 4
1 5

Gilden Beach (Torquay Sands) Development

WEIGHTING

bd fed G s LA

]

[ ]
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Ratings

Isd

Lad

Golden Beach (Torquay Sands) Development

Intact. Vegetation structurally and floristically intact or almost so; weed invasions
minimal or weeds absent; disturbance minimal or absent.

Substantially intact. Vegetation structurally and floristically substantially intact; low
levels of weed invasion; low levels of disturbance.

Partially intact. Vegetation partially intact structurally and/or floristically; moderate
levels of weed invasion: woody vegetation intact and herbaceous vegetation greater than
50% cover; moderate levels of disturbance.

Highly modified. Vegetation comprised of less than 50% cover of indigenous species
and/or with much reduced species richness; in the case of woody vegetation the upper
strata may provide moderate to high cover but field layer substantially exotic; high
levels of disturbance.

Very highly modified. Vegetation grossly modified with scattered to rare dominants
of upper strata only persisting; very high cover of weeds; current or former levels of
disturbance high or very high.

Appendix 4 — i1



Appendix 5.

Temrm eneb (Tasivay

Atlas of Victorian Wildlife Printout

Sandih Nevelnnment

Appendix 5



ATLAS OF VICTORIAN WILDLIFE - INTERPRETING PRINTOUTS

SPECIES UST

Species code

Type

Refiab

Listed
Incid
Total

CsT

iy far left column

Type of record

o
5
1

ww T

T
I
A
M
L
P

Obsarvatian i.e. seen or heerd

Seen

Heard
Obsarvation, Seen or Heard with supporting evidence e.g. written description

Trappod and releasod |.e. hand hald
Indirect evidence e.5. scals, burmows
identified frem hair sample

Specimen in 8 museum or other institution
Literature

Pers, comm.

Reliability, our assessment of the acecuracy of identification

c
A

H
7

Confirmed
Acceptable
Hyhbrid
Doubtful

blank unchecked

Extra coded Information

N}Cﬁm:ﬂ?{'{"‘!‘lm

o=z

o~ m
o

Breeding confirmed (birds: nest with eggs; or dupeﬁdam young out of nesti
Subfossil record
Baachwashed, stranded

Road-kill
Released of introduction to a local site (does not include feral populations)

Escapee, presumed to have escaped from captivity
Hoost sme. eg. bat cave

Balisved no longer at this site

Sample found in predator scat or pellet

AAOU Mest record card completed #
Doubtful breeding #

Extra information on identification available #
hybrid #

subspecies information #

£ are applicable to RAOU atlas data only.

Year of mast recent record

Number of recards on lists, i.e. non-incidental sheets (birds only)

Number of incidental records

Tota! number of records
Aeporting Rate (Birds only), listed records as a percentage of total lists (20 minimum].

Consarvation status in Victoria

CEn
End
WVl

RM
LR
R/C
Ins
Ext

-
Cmp
Ssp

Critically Endangered
Endangersd
Vulnerable

Rare

Lower Risk Near Threatened

Rastricted colonial, bresding or roosting sites.

insutficiantly known, suspected of baing in one of the above categories.
Presumead axtinct

Allan

Comprising sevaral taxa

Sub-spocies
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Appendix 7. Plant species suitable for revegetation, proposed Golden Beach (Torquay
Sands) Residential Lakes and Golf Course, Torquay.

1. Coastal Dune Complex (1.0)

Species

Common Name

Trees

Acacia implexa

Acacia mearnsii

Acacia melanoxylon

Acacia pyenantha

Acacia retinodes var. uncifolia
Allecasuarina verticillata

Bursaria spinosa ssp. spinosa
Melaleuca lanceolara ssp. lanceolata
Myoporum insulare

Shrubs

|Acacia paradoxa

Acacia verticillata var. verticillata
Adriana quadripartita

Alyxia buxifolia

Goodenia ovata

\Lasiopetalum baueri

\Leucopogon parviflorus

Olearia axillaris

\Ozothamnus turbinatus

Pimelea serpyllifolia ssp. serpyllifolia
Pomaderris paniculosa ssp. paralia

Solanum lacinigtum

Enchylaena tomentosa var. tomentosa
Eutaxia microphylla

\Hibbertia sericea

Pimelea glauca

Pultenaea tenuifolia

Muehlenbeckia adpressa

Rubus parvifolius

Agrostis billardierei var. billardierei
Austrodanthonia caespitosa
Austrostipa flavescens

Rhagodia candolleana ssp. candolleana

Lightwood

Black Wattle
Blackwood

Golden Wattle
Coast Winlda
Drooping She-oak
Sweet Bursana
Moonah

Common Boobialla

Hedge Wattle
Prickly Moses

Rare Bitter-bush
Sea Box

Hop Goodenia
Slender Velvet-bush
Coast Beard-heath
Coast Daisy-Bush
Coast Everlasting
Thyme Rice-flower
Coast Pomaderris
Seaberry Saltbush
Large Kangaroo Apple
Ruby Saltbush
Commeon Eutaxia
Silky Guinea-flower
Smooth Rice-flower
Slender Bush-pea
Climbing Lignum
Small-leaf Bramble

Tussock-forming and rhizomatous perennial herbs (grasses and graminoids)

Coast Blown-grass

Common Wallaby-grass

Coast Spear-grass

Golden Beach (Torquay Sands) Development
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1. Coastal Dune Complex (1.0)

Species

Common Name

Austrostipa mollis

Deyeuxia quadriseta

Dianella aff. revoluta s.1. (coastal)
Dianella brevicaulis

Dichelachne crinita

Elymus scaber

Imperata cviindrica

Iselepis nodosa

Lepidosperma curtisiae
Lepidosperma gladiatum
Lomandra longifolia ssp. longifolia
Microlaena stipoides var. stipoides
Poa poiformis var. poiformis
Schoenus nitens

Themeda triandra

Tricoryne elatior

Perennial Dicot herb

Acaena novae-zelandiae

Atriplex semibaccata
Carpobrotus rossii
Chrysocephalum apiculatum s.1.
Cynoglossum australe
Cynoglossum suaveolens
Dichondra repens

Einadia nutans ssp. nutans
Geranium retrorsum s.1.
Geranium solanderi 5.1,
Gonocarpus tetragynus
Hydrocotyle laxiflora

Kennedia prostrata
Leptorhynchos squamatus
Lotus australis

Malva australiana ssp. australiana
Pelargonium australe

Rumex brownii

Senecio pinnatifolius

Senecio quadridentatus
Swainsona lessertiifolia

Apium prostratum ssp. prostratum Var, prostratum

Supple Spear-grass
Feed Bent-grass
Black-anther Flax-lily
Short-stalk Flax-lily
Long-hair Plume-grass
Common Wheat-grass
Blady Grass

Knobby Club-sedge
Little Sword-sedge
Coast Sword-sedge
Spiny-headed Mat-rush
Weeping Grass

Blue Tussock-grass
Shiny Bog-sedge
Kangaroo Grass
Yellow Rush-lily

Bidgee-widgee

Sea Celery

Berry Saltbush
Karkalla

Common Everlasting
Australian Hound's-tongue
Sweet Hound's-tongue
Kidney-weed
MNodding Saltbush
Grassland Cranesbill
Austral Cranesbill
Common Raspwort
Stinking Pennywort
Running Postman
Scaly Buttons
Austral Trefoil
Australian Hollyhock
Austral Stork's-bill
Slender Dock
Variable Groundsel
Cotton Fireweed
Coast Swainson-pea

Gelden Beach (Torquay Sands) Development
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1. Coastal Dune Complex (1.0)

Species

Common Name

Tetragonia implexicoma
Threlkeldia diffusa
Veronica gracilis
Zyeophyllum billardierei
Ferns

Preridium esculentum
Vines

Clematis microphylla var. microphylla

Mistletoe

|Amyema preissii

Bower Spinach
Coast Bonefruit
Slender Speedwell

Coast Twin-leaf

Austral Bracken

Small-leaved Clematis

Wire-leaf Mistlemc_

Golden Beach (Torquay Sands) Development
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2. Saltmarsh Complex (2.0)

Species

Common Name

Shrubs

Atriplex paludosa ssp. paludosa
Sclerostegia arbuscula

Wilsonia backhousei

Wilsonia humilis

Wilsonia rotundifolia

Frankenia pauciflora var. gunnii
Halosarcia pergranulata ssp. pergranulata
Suaeda australis

Austrostipa stipoides

Baumea juncea

Distichlis distichophylla
Gahnia filum

Hemichroa pentandra

lsolepis nodosa

Juneus kraussii ssp. australiensis
Poa poiformis var. poiformis
Puccinellia stricta var. perlaxa
Puccinellia stricta var. stricta
iSchoenus nitens

iSpambohm virginicus
Triglochin striatum

Perennial Dicot herb

Angianthus preissianus

Apium prostratum ssp. prostratum var. filiforme
Disphyma crassifolium ssp. clavellatum
Samolus repens

Sarcocornia blackiana

Sarcocornia quinqueflora ssp. quinqueflora
Sebaea albidiflora

Selliera radicans

Spergularia marina s.1.

Marsh Saltbush
Shrubby Glasswort
Narrow-leaf Wilsonia
Silky Wilsonia
Round-leaf Wilsonia
Southern Sea-heath
Blackseed Glasswort
Austral Seablite

Tussock-forming and rhizomatous perennial herbs (grasses and graminoids)

Prickly Spear-grass
Bare Twig-sedge
Australian Salt-grass
Chaffy Saw-sedge
Trailing Hemichroa
Knobby Club-sedge
Sea Rush

Blue Tussock-grass
Plains Saltmarsh-grass
Australian Saltmarsh-grass
Shiny Bog-sedge

Salt Couch

Streaked Arrowgrass

Salt Angianthus

Sea Celery

Rounded Noon-flower
Creeping Brookweed
Thick-head Glasswort
Beaded Glasswort
White Sebaea

Shiny Swamp-mat
Salt Sand-spurrey

Golden Beach (Torguay Sands) Developement
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Appendix 8. Weed species at the proposed Golden Beach (Torquay Sands) Residential
Lakes and Golf Course, Torquay requiring control or elimination.

*Acacia salignal Golden Wreath Wattle Ls/T | 1.1,1.2 4.5
*Ammophila arenaria Marram Grass P 1.3 1
*Asparagus asparagoides! Bridal Creeper Gt 1.1 I-
*Asphodelus fistulosus A Onion Weed X ' 1.1 1
*Brassica fruticulosa Twiggy Turnip B/P 1.1 l
*Carduus pycnocephalus Slender Thastle A 1.1 |
*Chrysanthemoides monilifera ssp. Boneseed Ls 1.1,1.2 1,3
monilifera &
Clirsium vulgare Spear Thistle B L & |
2.0
*Clematis vitalbal Traveller's Joy v 1.1 L%
*Coprosma repens New Zealand Mirror Bush Ls 2
*Cotoneaster glaucophyllus f. serotinus! | Large-leaf Cotoneaster Ls 1.1 2
*Cotoneaster pannosus! Velvet Cotoneaster Ls 1.1 2
*Cynodon dactylon var. dactylon Couch P 1.1, 1.2 1
*Delairea odoratal Cape Ivy v 1.1 1,2
*Diplotaxis tenuifolia & Sand Rocket P 1.1, 1.2 |
*Ehrharta erecta Panic Veldt Grass P 1.1 1
*Eupharbia terracina Terracina Spurge P 1.1 .72
*Foeniculum vulgare & Fennel P 1.1 1
*Galenia pubescens Galenia P 1.1 1,2,3
*Helminthotheca echivides Ox-tongue A/B 1L, T2 1
24
* Juncus articulatus Jointed Rush Ea(P) | 3.0 l
Lycium ferocissimum African Boxthomn Ls 1.1, 1.2 2
*Malus x domestical Apple T 1.1 2
*Marrubium vulgare & Horchound P 1.1, 1.2 I
*Melilotus indicus Sweet Melilot A 1.1, 1.2 l
*Nassella trichotoma® Serrated Tussock P 1.1, 1.2 1
*Paraserianthes lophantha ssp. | Cape Wattle LT | 11,12 3,4,5
faphunﬂml
*Paspalum dilatatum Paspalum 4.0 1
*Pennisetum clandestinum Kikuyu P 1.1, 1.2 |
Gobden Beach {Toequay Sands) Development Appendix § - 1




: Life | Distribu | Control
Species Compentiame Form | tion® Method
*Phalaris aguatica Toowoomba Canary-grass P 1.1, 12, - _l a
24
*Piptatherum miliaceum Rice Millet P 1.1 1,3
*Rapistrum rugosum Giant Mustard A | 1.1, 1.2‘ 3 1 0
*Rhamnus alaternus! ltalian Buckthom Ls 1.1 I 2
*Rosa rubiginosa & Sweet Briar Ls 1.2 2
*Senecio elegans Purple Groundsel A 1.1 l-
*Silybum marianum Variegated Thstle A 1.1 l
*Sonchus asper ssp. asper Rough Sow-thistle A 1.1, 1.2, l
24,30
*Sporobolus indicus var. capensis Rat-tail Grass P 11,12 1
*Ulex europaeus Gorse Ls 1.2 1
*Verbascum virgatum Twiggy Mullein Bs 1.1,1.2 1,3

Regionally prohibited species under the Catchment and Land Protection Act 1994

A Regionally controlled species under the Catchment and Land Protection Act 1994
Species in bold should be eliminated from the site; other species should be controlled in
designated areas.

1

Species which have escaped from cultivation locally.

Distribution of weed species within vegetation communities / sub-communities.

1.0

20

3.0

Golden Beach (Torguay Sands) Development

Coastal Dune Complex

1.1 Moonah (Melaleuca lanceolata) - Coast Winlda (Acacia retinodes var.
uncifolia) Shrubland

1.2 Blue Tussock-grass (Poa poiformis) — Knobby Club-sedge (/solepis
nodosa) Grassland/Sedgeland

1.3 Marram Grass (*Ammophila arenaria) Grassland
Saltmarsh Complex

2.1 Shrubby Glasswort (Sclerostegia arbuscula) Shrubland

2.2 Blackseed Glasswort (Halosarcia pergranulata) Shrubland

2.3  Beaded Glasswort (Sarcocornia quinqueflora ssp. quinqueflora)
Herbfield

2.4  Blue Tussock-grass (Poa poiformis) — Sea Rush (Juncus kraussii)
Grassland/Sedgeland

25 Sea Rush (Juncus kraussii) — Streaked Arrow-grass (Triglochin
striatum) Herbfield

2.6  Long-fruit Water-mat (Lepilaena cylindrocarpa) Submerged Herbfield
2.7  Round-leaf Wilsonia (Wilsonia rotundifolia) Herbfield
Freshwater Herbfield

Appendix 8 - i



s EEN GEN NN GNN GNN DEN OEN NN BNN NN BN GNN BN BN BN IS B me O mE ..

Life Form
A annual
B biennial

Ea  emergent aquatic

Fa floating aquatic

Gb  bulbous geophyte

Ge  cormous geophyte

Gr  rhizomatous geophyte
Gt tuberous geophyte

Ls large shrub

Golden Beach (Tarquay Sands) Development

Pa
Re

Sa
Ss

v

perennial herb

parasite

root climber

small to medium shrub
submergent aguatic
subshrub

tree

vine

succulent herb, subshrub or
shrub

Appendix 8 - it
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Appendix 10. Plant species with weed potential that should not be planted within the Golden

Beach (Torquay Sands) Residential Lakes and Golf Course, Torquay.

Botanical name

Common name

| Acacia bailevana

Cootamundra Wattle

| Acacia decurrens

Early Black Wattle

Acacia elata

Cedar Wattle

Acacia floribunda

White Sallow Wattle

Acacia longifolia var. longifolia

Sallow Wattle

Acacia longifolia var. sophorae

Coast Wattle

Acacia retinodes var. retinodes Wirilda
Aeacia saligna Golden Wreath Wattle
| Agapanthus praecox ssp. orientalis Agapanthus

Araujia hortorum

White Bladder-flower

Arcrotis venusia

White Arciotis

Aristea ecklonii

Aristea

Asparagus asparagoides

Bridal Creeper

Asparagus scandens

Asparagus Femn

Carpobrotus aequilaterus

Angled Pigface

| Carpobrotus edulis

Hottentot Fig

| Chasmanthe floribunda

African Com-flag

Clematis vitalba

Travellers Joy

Coprosma repens

New Zealand Mirror-bush

Cortaderia jubata Pink Pampas Grass
Cortaderia selloana Pampas Grass
| Cotoneaster divaricata Cotoneaster
Cotoneaster glaucophyllus Cotoneaster
Cotoneaster pannosus Cotoneaster
Crataegus monogyna Hawthorn
Crocosmia X crocosmiiflora Montbretia
Cytisus palmensis Tagasaste or Tree Lucemne
Cviisus scoparius English Broom
Delairea odorata Cape Ivy |
Dietes iridioides Dietes |
Dimorphotheca ecklonis Dimorphotheca
Dimorphotheca pluvialis Cape Manigold
Dipogon lignosus Dipogon B
Erica lusitanica Spanish Heath
| Fraxinus rotundifolia ssp. rotundifolia Desert Ash
Freesia species and hybrids Freesia
Gazania linearis Gazania
(fazania rigens Gazania
Genista linifolia Flax-leaf Broom
Genista monspessulana Montpellier Broom

Hakea laurina

Pincushion Hakea

Hakea salicifolia

Willow-leaf Hakea

Golden Beach (Torquay Sands) Development
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Botanical name

Common name

Hakea suaveolens

Sweet Hakea

Hedera helix

Ivy

Ixia spp.

Leptospermum laevigatum

Coast Tea-tree

Ligustrum lucidum

Large-leaf Privel

Lonicera japonica

Japanese Honeysuckle

Melaleuca armillaris

Giant Honey-myrtle

Melaleuca decussata

Totem-poles

Melaleuca diosmifolia

Green Honey-myrtle

Melaleuca hypericifolia

Red Honey-myrtle

Melaleuca nesophila

Mauve Honey-myrtle

Melaleuca parvistaminea FRough Paperbark
Myrsiphyllum asparagoides Bridal Creeper
Myrsiphyllum scandens Myrsiphyllum
Oenothera glazioviana Evening Primrose
Olea europaea ssp. europaea Olive
Paraserianthes lophantha Cape Wattle

FPassiflora mollissima

Banana Passionfruit

| Pennisetum alopecuroides

Swamp Foxtail-grass

Pennisetum villosum Feathertop
LP:‘nus radiata Monterey or Radiata Pine
| Pittosporum crassifolium Pittosporum

Pittasporum undulatum

Sweet Pittosporum

Polygala myrtifolia

Myrtle-leaf Milkwort

Protasparagus densiflorus

Protasparagus

Psoralea pinnata

Blue Psoralea

Pyracantha angustifolia

Orange Firethomn

Pyracantha crenulata

Nepal Firethomn

Rhamnus alaternus

Italian Buckthom

Rumex sagittatus

Climbing Dock

Senecio angulatus

Climbing Groundsel

Sollva heterophylla Bluebell Creeper
Sparaxis bulbifera Harlequin-flower
Tradescantia albiflora Wandening Jew
Tritonia lineata Lined Tritonia
Verbascum thapsus Great Mullein
Vinca major Blue Periwinkle
Watsonia borbonica Watsonia
Watsonia meriana ‘Bulbillifera’ Bulbil Watsonia
Watsonia versfeldii Watsonia
Zantedeschia aethiopica White Arum Lily

Golden Beach (Torquay Sands) Development
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Appendix 11, Trust for Nature Conservation Covenant — Breamlea Saltmarsh
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DEED OF COVENANT FOR THE,_CONSERYATIQN OF LAND

) Fa - F
THIS DEED is made the T2+ dayof 25 -1(:.1.;61”"‘#@{"‘- 199°S by

GREATER GEELONG CITY COUNCIL 1
(formerly THE MAYOR COUNCILLORS AND CITIZENS
OF THE CITY OF SOUTH BARWON)

(the Owner)
and

VICTORIAN CONSERVATION TRUST
{the Trust)

RECITALS

A, Pursuant to Section 6(1)(a) of the City of Greater Geelong Act 1993 the
Owner is the registered proprietor of the land described in the Schedule (the
Land) and desires to enter into a covenant with the Trust which runs with
the Land empowering the Trust to enforce such covenant against the Owner
and persons deriving title from the Owner;

B. The Trust and the Owner being satisfied that the Land possesses the
appropriate characteristics and acknowledging that their aims and purposes are
the conservation of the Land its:

(1 native plants and wildlife;
(i) natural interest and beauty;
(iii) ecological significance;

(iv) historical interest;

() watercourses, lakes, ponds, marshes and other bodies of water

have agreed to enter into this Deed.

NOW THIS DEED WITNESSETH:
OWNER COVENANTS

The Owner for the Owner and for all future owners COYENANTS at all times (o
observe and perform the following obligations and duties in relation to the Land to
the extent that it is within the power of the Owner to do so:-
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City of Greater Geelong Covenant - Breamles Property

Page 2

Not to do any act or thing upon the Land which in the reasonable opinion of
the Trust Is prejudicial to its conservation.

In particular on and with respect to the Land, except with the prior written
consent of the Trust (which consent will not be unreasonably withheld if the
Trust Is satisfied that the proposal will not prejudice the alms and purposes of
this Covenant), the Owner SHALL NOT PERMIT:-

(e) the destruction or removal of any local indigenous native trees, plants
or grasses, nor plant any trees, grasses or plants other than local
indigenous neative flora;

(b) any act or omission which may adversely affect any indigenous flora
or fauna or their related habitats;

(©) (unless required by law) eny deterioration in the natural state or in the
flow, supply, quantity or quality of any body of water;

(d) livestock to enter and where the Land is adjacent to an &rca being
grazed the Owner shall keep fences and gates between such areca and
the Land in good stockproof order and condition;

(e) the introduction of any non-indigenous fauna or any cat, dog or other
domestic animals;

(n the erection or display of any notice, hoarding or advertising matter
save for identification, environmental, or cultural interpretation signs,
or signs required to achieve the protection of the Land,

® (unless required by law) any exploration or mining extraction or
production of gas, petroleum, minerals or other substances or establish
any transmission lines or other services or works. The Owner shall
notify the Trust of any such activity and refrain from giving any
consent until epproved by the Trust;

(h) subdivision of the Land or the operation of any trade, industry or
business, the recreationel use of trailbikes or four wheel drive vehicles,
the unnecessary storage of rubbish or materials, or any other activities
not consistent with the objectives of this Covenant;

(i) guns or other wildlife hunting weapons to be used save for legitimate
vermin control.

The Owner shall not place nor permit any structuré or building on the Land
save that the Trust may give consent to the construction of a non-habitable
structure or building which is necessary for the proper management of the
Land and which shall be approved in writing by the Trust prior to construction
and located, designed and finished to blend with the natural environment.
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Clty of Gireater Geelong Covenant - Breamlea Property Prge 3

4, The Owner shall ensure that public access to the Land does not adversely affect
the conservation values of the Land. If in the opinion of the Trust, any such
access does cause material damage to the conservation values of the Land, the
Trust may require the Owner to prevent public access for a period lo be
specified by the Trust.

The Trust ACKNOWLEDGES that compliance with the prohibitions and restrictions
may be treated as waived to the extent necessary for:

(1) reasonable fire protection, weed and pest control;

(ii) maintenance of fences, culverts, dams, bridges, watercourses, buildings, tracks,
paths;

(iii) the proper management of the Land as a protected environment for indigenous
flora and fauna.

FURTHER COVENANTS

The Owner for the Owner and for all future owners FURTHER COYENANTS AND

() TO MAKE rcasonable efforts to remove pests and weeds and to prevent their
future invasion;

Gi) TOQ PERMIT upon being given reasonable prior notice, officers, agents or
nomiinees of the Trust acting on behalf of the Trust to enter the Land in order
to assess its condition,

(i) UPON resolving to sell or lease any portion of the Land the Ownmer shall
include within the contract or lease a copy of this covenant and shall promptly
notify the Trust of any new owner or lessee.

SCHEDULE OF LAND

The land shown hatched on the attached plan being part of the land more particularly
described in Certificate of Title Volume 9117 Folio 990.
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EXECUTED as a Deed.

THE_COMMON SFAL of GRFATER GEELONG CITY COUNCIL )
was hereunto affixed by Authority of the Commissioners appeinted ) -
under Sectlon 7 of the City of Greater Geelong Act 1993 In the ) QW Lk
) {ﬂ %
GRLATER BIELONG \
CITY EOUNGIL |

Commissioner

Comumissioner

N SFAL of YICTORIAN CONSERVATION )
TRUST was hereto affixed by the authority )
of the Trustees in the presence of: )

/-‘ M Trustee

band VA1 q/ ... Trustee/Irector

1t is hereby certified that the approval of the Minister under sub-section JA(B) of the
icton ‘atl { Act 1972 hes been obtalned to this covenant. (Ref

n
Schedule VCT 24).

Victorian Conservation Trust

COY/GEELONG.CITY /deed breamiea
I February 1995



71 xpuaddy

jeawdoaaag] (spues Arnbao | ) gonag] uapjony

PIO A4 ‘UOIIPUOD US| [33X7] a5 | R ERE | 910 sasopfioand vododoanay  eay-paeag 15800
B/U £ | B c1n it ss a0l wnad T, LLIOLI X0
SI3INS M3 el
SFuAp ‘uonrpleos sood L1284 UF UG pUR juUl] Vi i 100y 10 WA SIPONAG D103 BPILAY, 15207
5124308 i
[BUDISEIS0 “TUIAP UMD *uoIipues Jood w juna | Vi | 100, £10 LB ST D10 EPIMIA 15800
S1ayans Augw Syoegaip pofiaum
1UII3T FLUOS A UsoId ‘AL eany jundy ‘uajje,] Vi | PO 10 AP SAPOUTI DIOBD) EPILIAY 15200
Brjafioum
AUI[EaN] UAGED “UOLIPUGD POOS U paus-11ny 1 | poary (10 O SAPOUNDL DI BPILIAY 15207
uorpuoa sood u umoss pijofioun
tdes Fuidaam ‘woiipuos sood u yuni quadsausg g1 | 100, ) DA EAPOUIIAG BIOR3Y RP{LLAY, 1SR00)
oo
UMD PUIE SYUTLY AyIjeat ‘uaj|e Vi | ooy B AU AP0 TNIRIY BpULA 15RO
“dus Furdaam pue yo1 ‘Tuimds oijafiaun
JL0S LM SIS “AUijeay Ajjeiauad umodd ‘uajfe V1 _ ARIIPOIY 200 dOA SAPOUII BIID3) Up|LLAY, 1520
Aunayans o1 joftoun
103321 W05 "PEIP A[ISOU Ajuayun ‘uajje Vi | g £00 SN SAPOUI A LA UPILILAY 15RO
Funanad Aeids jjes jo aouapiaa awog Ly
SUMOLD NG UGLIPUDD Pajuns ul A]jeiauary "
CE 01 6| WD} SALIEA SSR[D IIWRIpP Ing a8 Jwes saal)
[V PEAP 208 JUI| O PUS WSIN0S W0 $33d) § 1541 i S0 Jo moy i SO0-500 GO SHLf alikg] ERIpEy
Fununad
Avads 1jes JO aouapiAd dWOS AIQIjEAY UMD
ING UOIIPUOD PATUNIS U AJJRISUAN) WD 5 01§ saall
LI SLIEA SSE|D J3JAUIRIP YUy ng a8 awms ||y i CO 0 Moy FO0-E00 DRI RNt S, au eEpey)
ki
UOIPUOD POOT Ul A{HAW-AIUOL] TURID) Funo i O% I ] i1 SBHAG . BRI -RauoH uen
Furunud Aeids jes jo aouapiag swog Ayijeay
SUMOID NG UWOLIPUGS Pajuns ul A)jeiauan s ¢f saad1
0) ¢ Wod) SalieA SSEfD IS12WeIp 1ng 80 awes ||y L (L 10 sy L 00100 DIPEL SHLT], aulg mieipey
gruLs 215 Wnipagy £ | 1] 100 R S0y i aA LIOLIXOE]
AP SSE|D siurpd {aayuam

ey auegd jo vonduasap  ally jsaads o daquiny  unpppuo) sataaily DUNEA] WO

anbiun) yupodSew

PAAGIAL A 0] S(RAssIaa jo anpayas 71 sipuaddy




o1 xpesaddy

juawdop@aag] (spueg Aenbio ] ) youag uapjony

vijafiaun
Hangai(] o] [ MEIIPOA Utzo DA SIPOLAL BLIDDY Ep|UIAY, 15RO
oefiaun
SWIA15 pOOD) l poocy o W SRPOIIIAL DIDDIY RpLIA 15RO
oipafioun
S1W2s POOn) 31 | oo 0 DA SAPOLAL DIZOD BP]LILA, 15RO
oyl
SII21S POOD) a1 I poory FTO AP SAPCHRAL D03 EPjLIM 520D
pHajiaun
12305 WS Funo g, {1l | pooy PETO AP0 SAPOUAL DIDES Y BPLIAY, 15207
ool
Il | 100, IFT0 AP SAPOLAL DI2OIY BPLIA, 15200
o
qng 1l I 100, qvzo DA SAPOUNAL DISEDE BP|LILAY, 158
ol
31 l 100, eHT0 A0 SAPOIIDL D102 BPLLAY 15EOD)
orpofiaun
ALI[ESY UmOdD pue Wwalg al | JURI[ERE] FED A AP0 BRI BpjLILAY, 1580
i
ALiEaY UMOID PUE WS 21 I 3| 83x i 480 Fapoual planay EPjLILA 1SEO0
prjofioun
JUSPIAD SSUJ[] LAVOIS U] Ul o 3T i [ e [0 SITA SAPORITRS BIORS Ep[ULAY ISEOT)
1ayans prjefioum
€ 2q Aew ‘uonipuod Jood A2 fudg|R) Isow)y il | 100y (T ADA SO BLI0D | 1, 1500
L] £ I U 2410 it ss1o0aaf wniady IoIxog
ijafioun
UAOUD PUE YUl Ayeap Hl | poory qaln A SAPONII BIID2 114y 1580
pijefioun
UAOID U YU AYeag 1 | ponny RE 10 JOA SPPONN3E DI
1U2I5IUAS wijaftaun
S1 I2PURILRL "ua)|uy Aued ‘paunuais-ninp Vi | ny 810 JEA SIPOUTIRS DRI BRI AN 15O
plo Ao yunal ur npds daap s uonipued poon 35 | Py L0 sidcnficaed wododoanay  peay-paRag 15807
plo AJaa UOIIPUDD TUB||a0%5 s | Juapaaxs] LI0-910 ..LZ:h______._...._____n__..__:k_.:______......._ﬂ.m leay-plEag] 15007
PO SSELD a m__.E.._.._ i u_.__l_m_u_

ALUIEA] WOy

ey queegd jo wondasap 2y sanadyg JOAMpIInE e




= 1 xpuaddyy wawdopasag] (spueg Avnbuo ] ) yaeag uapion

ua|e
- {Ajuo sasodind voneso| 103) aasasal ul hu._:___._.“.u_. s I wu Gz snaopfisand wododoonay  ipEay-pieag 15800
ade paoueapu awanxa ‘Ayieal] A3 a5 | JUEI|ERES| S70 sraopfiand wododoomay  peay-pieag 15e0]
I £ | /U Pl W10 oAy, Lo IXog]
Brpofiaun
._n_._:n..v_ | 91 | poary M AP Sapouliad Mana EPILIA, 15RO
prjofioun
At 2 | pooy AVZD B0 SAPOUNDL INIDIY EPILIA ISEOD
ppofioun
Aqeap 31 I poory nyzo O SAPOUTIAG IO EPIMLAY 15200
Brjofiaun
.._"_._:.“u_: Il | poory FED A SRR 0 BP|LIAY ISEOD)
e pafi e
31 I poony SPT0 JDN SAPOUNAL OB EPjLLAY 15207)
mrjafiaun
Haig 8] | 100 W20 AN SAPOUNDL IIDIY LA 15RO
oot
Ayreapy 31 i poory byzn 404 FAPOUNAL D102 BPILEAY 15RO
npjafiaun
..ﬂ__.:_ I 71 poony _“:...m: SN SAPOUTINE IR0} BPILLAY 15200
st
g Nl | A0 | OpTh AN AL IR EPILLA, 15807
BN
e 31 [ pEEap upn N SADOULA DI TP 15800
Bjofiaum
g 31 | TER | Wz TN SAPOUIRS B0 EPLEAL 1SE0D)
ajefiaun
pea] 31 | peap [y ST SAPGHNAG 0D EPIHLA, 15RO
Brjefiaun
yaegan) 31 | aeapoy AP0 A0 SACUNBG DNID3Y PPILLAY 15800
Byjefraun
31 POy Ivzn AP0 SRR DIAIY EPILAY 15207
oijofiaun
yaegan] 1 I AP Tdi] ADA SIPOULIAL DIIDIY P LAY 15800
i a AP0 SSR|D {aaynuapm
ey quepd jo wondisasap  ady g E_uwm_.... JUREL TN nj oA - E_.E."._. 3 DUNER] OOy




1 xppuaddy

ALIJEILUN UMD
‘uonipuod sood u Ajiaudd pur payae waly

uonpuos Jood U usmoss pue s uaje] o)y

uoippuos pood
SSLAALI0 SSIU||! WLANS A0S "GE() 01 3502 LI2A

LTS [[RLS ALI[Eal U0 Peap aud (PUXS-uim |
sued ur Ayijeay Ajqeuoseal

UA0ID Haugaip pue Fup§anis Wals JaAag

slayans

Kumw ‘ssau) pue aSeep wags ng umor Syijeay
13343 U0 "UD|[R) WIS 300 [PAILDIS-UIM |

_ UOIpea
1R) Ul ISIAIIYIO *HIBGIIP PUE SSAU[]I WIS AW0S
Haeqatp

AWos (WS |) Yieap wans 2wos s Ay
“yieq Juisof -

IE3p W2l5 A0S PUE *3353u3s 0] FuiuuiFag umo))

Aieay Adap

Appeay Alap
UM Ayieay
put AFWED [0 1M WS JUOU PILELUaIS-1Ia |

LRI LD POOT Ul UMOD
‘siutod Auew woly des Fudaas pade U |

UCHITPUG POOE U1 UAGID Ui jund |

AEaL SJUBLLWAL U0
s ued ur ajquuosean 1 AiEagun ing sjuiod
Auew wouy des Gudaam ‘uompuoa 10od ul jund |

uOIIpUOa pood ) jund |

1

a1

gl

gl

v

21

tl

Vi1

21

ppeay quepd jo wondiiasap

IPOD ESE|I
ady j sanadyg

00

1004

poor)

JEIpPOA

e,

g

e

oo

ey

jua|jaaxy

ua|jaax]

AEIIPOIN

ney

poon

poony

uompuey

crn

110

00

GEl

8£0

LED

i)

LD

vED

£€0

cEl

Ogl

Gl

820

LED

wiaindopaag] (spueg Aenbuo ] ) aeag uapion

orjefiaun
SEA .__und_ﬂu__”unn.:...uh -ﬂ.q..u-u..:\

oyofioun
400 SAPGI AL I3

mjafioun

A SAPNUIAT DI202 )

I ET

SN SIpONIAd DRI

oyjafionn
JOA STPOH3 BB

Bypafiaum
A SAPOLIIAL D103
opofiam
A0 SAPOWIAL DIOU3 Y

Brpafiaun

AP FAPOniad pana

orpafiaun
400 SAPOLIIAL DIJD3

nrpefioun
DN SAPOUNRS I

Bjojiaum
AN RPN B3

Byjafiaun
40 SAPOLLIR I3

Bifiaun

AA SIRON A DRI

oafiaun

S .w.-..wﬁu_.._._..:.___u_.__ oapapy

el
4B SApOLIaG DIO03
wrpafiaun
JEH .__..u_:__.._..__:_uh o

EPILIAY 1520

EPJLIA 1520))

EPIMIA 15800

EPJLIIAY 15200

PP 15800)

EP[LIAN 15200

EP[LIAN 1580

EPILIAN 1SEO

EPILIA 1500)

EPLILAY 1SEOD)

EPILIAY 15200

EPILLAY 1580

EPJLIAY ISEO)

EP| LAy 15800

ERILLA, 15800

EP|IAY 15200

(annuap)
anbiun) juod feam

sapaily

DUEEEA] WALy




z1 xpuaiddy

HALCID Ui yU

UMOD pl HL

UANCD e Ly AL

Aty Adap,

et s pasapisuod jou - [jEws s

UCHITPUOD 00|

HOTIPUOD 00|
“dwAp aq

01 saeadde g UOIPUOD JR) UL UAOID PUE YU |,

Iawep

([eus “uajjey jsow|e uonpuod wood un jund |

ua ey sowe ‘uopuod wod ur jun |
mpaepuns mpoSoy Aq papunoins

JUAPLAD SSIU| MO "UOTIPUOD JIE) 1 jund ],

LMD PUE YUy £1

ucijipuos Jood wr 1ng aaa) JaTuno

UoHipuod Janiag ul

apIs YINos *‘UoNIpuod 100d Ul UMOID JO ApIS (jHON

Ayyeal Adas

ney Adpay pade “Ay

aTewuep wals Jounu

modd Fuipeasds Y aan pjo ‘i

al Alap

DUIED | 1SEO) j0 a3pT

Aunayans

UL0E AU I|EaL UM PUR NULL ‘USR] IS0y

a1

b ]

a1
a9

at

t1

1

dli

gl

Hl

al

a1

i

H

21

ipapean) juegd jo uoipdiiosap

apira s5K)3
ady |/ saaily

spupil
BTN

podry

poon

poosn
Juaj|aan:

pone
100
100
apEIapOjA
100k
100
aedapogy
ETERES|
Jou)
ajelapogy

juaj|aoxg
IETERRE]

uaj|aaxy

poan

uaalsd Jjod jo

aujauas jo yuou )

uaald jjod jo

Auanuas Jo yuou (g)

uaald jjod jo

DUN[AANURD O U0 [y

Lsn

950

0s0
60
a0
LD
90
st
k0

£p0

awdojaaag] (spues £enbio] ) yaeag uapon

Brpofisun
JDA SAPOUAL MDY

pfofiatn

A0 SAPONAL BIIRay
Brjafiaun

4N BP0 B
.-.:H.._.ﬁ__._.u.r.._:._.u__. _..-.H._.H_.u.__.:.__.._u.ﬁ..r__

arjafiaum
P SAPEN A I3

nyfeyfionn
S ,....._.__Mu_“::ﬁ...._.h uuh.u:_.u._.—_.-

oo
A SRR BI2D

oo
dDA SFPOIIA BIOD3 Y

opofiotn
4B FARoLa4 DI

o
SO SO PI20D

prpofiaumn
JEN SAPOUIDS B0

i
ABA PG )

opjafiaun
JON SFPOUTRG A0

Bt
A SBENINTLAG IR

o payftown
AN SO ISP

pxopnad BIopay
uspdaany wnsiadsonday

o penfionn
DA SR DRI

EPILIA 15800

EPIHEA, 15807
YRUDOY

EPJLIA 15E0))

EPJLIA 15200

eI 15200

RPN 15800

EPILIAL 15000
BRI, 1580
EPIHLY 15800
BRI 15R00)
BRI, 15200
EPILILAY 15EOT
EPILILAY I5EOT)
ey, Afpay

aanua | 15800

BRI, 15RO

LTI

{aagnuap
anlvun} pupod Sem

sanadg

RV TN RTOTIT TR




- 71 sipuaddy awdopaaag] (spung Aunhun) ) yarag uapjon

asnpRL = (]
adn = 9
ILAISIIS = ¢
use) =¥

Shapp e panaeagy b._u._.._.._._".._.-.hm_.n_r.__: juer

]
E- -]

CHENPIG ST a1 S3Iauo]

P~

BHAIOIINE] BIAIR LY YEUOOA = §

sianjfinied wododoanag Yieay-pieag 15807 -

)
- W

wingEiaany wirngpdsonday sanes | 1seo])

™

W 5130430 Wi 20T WoyIxog] =

pxopraod Biapap ajnem 23paH

1A 15000

1)
™

PHOfiaNE 404 SAPOUIAL P03 B

1apoa ssep ady [ sa

uaasd jjod jo oijafiaun
uonIpUnD Jo0d Ul B0l puR jund | tl| I Jo0d  auijanusd jo qinos () DA SIS DRI} BP]L A 15000
uaasd jjod jo o1 an
HONIPUO3 Jood Ul UAMOID PUE juinl | | I00g  aulanuad jo |inos () dE SEPOUAE DRI EPILIA, 1SB0D)
a0 ssEja spuid {aanjruapm
ey pueeged go wondiaasap Ay saaaily JUb BTN [ LU anliun} ol 4 saaady DMy uowoy




P Adas UOnIpUeD )R]

T/

S13}INS M)

AULAD "UOEIPUOD 1000 A15A UL LAWY PUE yund |

S13%IN5
[riorsan T dp wadeas uonpuod Jeod uoyung

SIaYans AL tyaegap
12230 A0S (1M Lsesd AYI|eat) jun “uajje

_.“_._r.____..___. LEAADLED LI N PLEOD _...__“._.:.m Ll Patuuys-1

W
uonpuoa Jood ul umos
des Tundaam ‘uonipuoa dood u yuna “Juassauag

VACHED PR Sy U] Ayijeany ‘uajed

; Aundaaa pue o1 ‘Funds
JULLOS U1 4 SIS ALY AJ[R1auaF usmord udjje
duLyans

12330 DS "prap 4115000 AeEaLun i
Fuunad Aexds yes jo aauapiaa awog Alpjeay
SUMOLD I UOTIIPUGD PAIUNS Ul A][RIBUI0 WD
CE 01 ¢ L0L) SILIEA SSE|D JAIOWRID NG 281 aluns
1% PESp A0 AU JO PUD WIAIN0S Wo s331) g 1511,

Aununad

Auads q)es jo aauapAs SWos AYIea sSusmos

IR UDTIPUOD pAIUNIS Ul S[|rauacy "wa ¢f 01 ¢
WG] SaLIEA S52)3 AAIALTP YU g 350 Jwes ||y

HONIpues pood W ajulw-Saua ] jue Juno g
aunnad Ansds 1ns J0 AUAPIAD 20T ALjIaY
SIEAERET JOG] EECHEITILIOD [P3TURES e A[SIaUA0Y WD gF
M Ing aTE awes ny

¥ | LEINRR] SIS S50 lajy

& BRELE A b ol LA
JELINS SRS WnipalA

ety pued o u

J35a

35 | LR |

£ _ U

Y1 | 100

Vi | AQO]

Vi _ POy

.-.— _ _ mu..: -D

a1 | 100

pooh)

vl | LIPO

Vi [

5aad1

L colJo Moy 2
Saal]

L €9 10 MOy 1

a8 | i
EREIT)

L 0L 40 Moy v

£ I wu
P03 §5u]d siuepd

ady psaaads  goaaquiny  uonpuo’)

anbaun) puod s

undopaagg (spueg Aenbao | ) yanag uap|on

aln snsnpfinaed uoSodoonay

S0 suntassioosaf wnadr,
oyjafioun

10 DA STPOUIS DRI
mijafiaun

10 A0 SAPOULI BIODOY
aijafiaun

rA (1] JDA SO BIOR3 )
Bofiaun

A SREOUNR DI

Bijofioun

010 A0 SAPOUTIDG PIaD3 )
mjafioun

00 A SAPOLTIAL PIORIY
oyjafioun

200 A SIPOUTIR DI
vijafioun

LO0 4B SAPOUad BIa0aY
Q00-£00 miped St .
+00-£00 IO SRt ,

chno SLAfHAD ;DAY

Tho-100 BRI Sl

(00 winsstooaaf wntady,

Ieaty-pieag 15807
108 1%0F]

BRIy, 15000
EPILIA 15000
EPEA, 1SR00
BPILIAY 15207)
BRI 15000
EP|LIAY 15EOD)
EPIHIAY 15E00

P 1507

aulg wepey

aulg eetpey

uAW
~ADIO umIn)

U] BEIPRY
LLOLIxOH

(anuapt
saady

P WLy

(erpapisay) (spureg Senbao ) yaeag) wapposy agg u

ade quadojasag

21 10) pUFRUAPE (SqNALS PUE $3341) uolRadas Kpoos 300X pue snouadipun jo apnpayas g xipuaddy



Z

1 xipuaddy

TEAPIAD SSIU[) AU “jUnD oy afie)

2 aq Lew “uompuos sood Laa “uajey sow)y

S1 JAPUIELLEDS "Ua]|e] .ﬂ_-.___t._ ‘palas-ng

pio Adaa yunag ujds dasp guas uonipuons poon

stdopaaac] (spues Aenbio | ) aeag uapion

oo

aegai(] o] | 1 MNEIIPOY WETi SO0 SAPOLIAL BI00 BRI A 15RO
prpofiaun

SIS Poory o] | poory AP0 HON SAPOUILAL D10} BP| LA, 15800
orofiaun

SIS POOT) a1l [ poon IFT0 WA STONNDS DI BPILLY 15800
ojojiaun

S5 poon) | [ poon apIn 4PN SAPONTAL DISOIY EPJLILAY 15200
oyjefiaun

1ajans wiats Juno g, il I poon PO SEN SAPOUTIRL B0 P 15807
ojefiovn

g a1 | 100, W0 ADA FAPOUIAY DINIDY EP[LIAL 15807
oot

yar al | 00, Qv LI STPOUNAL B2 EP[LA 15800
R

Hag al | A00 BRI AEA SO BIO0D ) EP[L A ISEOD)
mofisiun

AUljeay UMOID PUR WS e ]| I 13| [23% vzl UDA SIPOUNIRL DIODI BP[LIA, 15800
a1

AYIEN] UMGID PUR WNE ]| | a0y ZZ0 S0 SAPOULIR 202 EPLI A ISB0D)
ojefioun

gl I i) WA SAPOUIA BIIDIY P 15800)
Iayans arpofisun

dl | 0En WA SRPONT I BIAR2 BPIHILA 15000

i £ [ M0 I RN e T TR e WIOLINOE]
mBrjefisun

UMD P jund Aijeay H1 [ poony Qe 10 WA SOOI PR3 BR[1 A 15RO
oyjofioun

UAVDD pue yurdy Ayijea Hi I pooniy 2a10 B SAPOLIEG B, BPILILAY, 15RO
Iuasauas oy jefroun

Vi i ne 810 ADN SAPOUIIAE DI EPJLILAL 15RO

e I oy L10 setao e vosodosna g [IEan-paeag] 15807

Plo ATaa “UOIIPUGD JUS|[adx] a5 1 | aaxy Liraln siopfioed nedodoonay  leay-pieag 15800

Ap0a ssEpa spugd (agguam
yaeay quepd jo wopduasap  aiy g sapads jodaquingy wonipaoy anbiun) yurod e DR OUHIG Ty

I N N N N N O B N O B S B B B B B B B - ..
— e = === —_— = = =



£-71 spunddy

uajje)
= [Ajuo sasodind UoEI0) 10]) A5 LI INE

AF0 PAOURAPE JLWANND KR A3 A

Biu
Atppeapy
Aypeay
Ayyeagy
Anipeay
Apeapy

BBl
Ayueapy
Ayyeap]

1218

peac)

yoIs

A

yauqaig]

FIRqaI(]

faugaig

o |

J1

21

a1

gl

2

J1

gl

yyeay yuepd jo uor

asap

APOd S5E[D
ady ; saady

spuepd
JO aaguiny

/U
1A jaaxy

n/u

poon

poon

[riy

poon

pony

100,]

._un.I”._mw

poosy

100

o]

peap

AIIAPOA

SISO AL

WOpGy

]

SZ0

Xpio

MEZ0

APTO

Lt

o

sl

Sl

byzo

oz
upzo
wipzo
1+Z0
APE0
vz

o

watdojaaag] (spues Awnbio] ) yaeag uspon

sraopitad wolodasnay
snaopiiaad poFodoamag
wirissioodaf wnpacy,

oyjafioun

A SRS RS

=

aijafiaun
JPA SAPOLIAL PI203E
nrpofion
A SAPOL AL ISR
opjofian
DA SAPOUIAL BI20I
oo
WA SRR DI}
e o1t
i .;._u_q._._..w_"n:....-h 1.-_?.:“__.“_*...
mjofioun
Wy .._...da-u.mw:?_...-.._. .q.v.—.a._?__..u_‘....
B
WP SAPOUIMG PRI
oo
IR ....qu_.._z._.__..._.- .E_._..u.h._.__wx
ajofiaun
WL SIPOLHIAG DI
aafiaun
A .....____..u,—..:.___{.d._. mu._....___.u..uw..
otpofioumn
SN SIS PIADI P
e el
AN SAPOHIR 1203
mipefiaun
SER, SAENRLTIRG EARI
Brjefioun
I SIPOTL L AR

WiEa-plag 1580
iEal-pieag 15807
IOWINOF

EP[UIAY 15800

HPJLIA 1580

EPILIA 15200)

EPJLIA 15200)

EPjLIA T5E0))

EPJLIAY 15200

EPJLIIAY 15E00)

EPILILAY 1SE00)

EPILIAY IS0

BR]IL A, 15RO

EPILILAY 1SEOT)

EPILIAL 15EQ)

EPJLIA 15107
EPILHIA 15200

EPJLIA 15200

(darjrpuap
anbuun) purodem

T . - - - - - - - - B B B .
= == e

DULER] OOy

saadg

- -




1 iy

AIEILUD UMD
‘uonipuod Jood w fjjriauad pue payaes was

uonIpuo? Jood Ul LMoL PUR W15 Ud||e) 1S0W|Y
UOIPUOD pood
FELAIBURO SSAUL) WS WS "GE0 01 35012 L1aa

WI2IS [[els ALjtal) auo ‘Prap U0 PIWLIIS-UIM |
sued w Ayipeay Sjqeuosead

UAVID “HIBgatp pue FuIyod WS a1Aag

£13yans

Auety ‘ssauj|) pug aFewep wals ing usmoas Lyjjeay
123003 U0 ‘USR] WIA]S AU0 PALLILA)S-LIM |

uonIpues
JI] U 3SIAMIDLI0 "YORGAIP PUR SSIL[|I WIS A0S

{acqap
oS (Wwas | ) eap Wwals awos s Ajeagy

“yaeq Suiso) -
IRap WS WO PUE ‘3asauas o] TuiumFagq umol)

Al Adap

Al Asap,
e A
pus SFRWEP YINLIE 1A WS YUOU JPIWLLS-UIM |

UOHIPUDD pOoT Ul UMOID
siod Auew wody des Furdaam “paBewep qund |

UDHEPUOD POOG L) UMOID PUR JUnd |

A pean] SIURULaL Mo
s ped w ajguuosead st A1aEaiun g siuod
Aumu wogy des Swdaam ‘uompuoa dood i guna

HOIIPUED POOT W yund |

yyjueay quepd jo vorndiaasap

wawdojaaac] (spues Senbao | ) yanag uapjan

oijafioun

1 | 1040, Tt PN SAPOUTSE DI EPILIAY 15007
oijoftoun

g1 | 100 [ () DA SAPOUIAL DIDDIY EPILILAY 1520
I

]| l poon 00 WO SApeuiad BLapa ) EPfLIAY 15107
orofisun

31 I EIIPON HED A0 SO} AL IR EPJLILAY 15207
Brpafisun

Hl | iz 80 T SPOM] o B0y Ep|LIAY 5RO
arjefiaun

] | .| LED A SN N0 BP|LLA 15RO
oifofiaun

Vi | e, e A SIPONIIN B0 BP]MILg, 15RO
ejafioun

a1 l poony cEn A SAPOUN S DIIDIY BP|LILAY 1SROT)
oy jefioun

i | e (4N A SAEROUN A DO EPJLI AN ISEOT)
eijofiaun

a1 | A aax £En DA SAPOUIIL P10 EPJLIIAY 15200
orpofiaun

Al I BT ERRS ZEN S SAPOUIIAL DIDDY EPJLILAY ISROT)
profioun

I I aLApOA 1E0 S XAPONUTIN DI EPLLAY 15RO}
orjofiaun

M | e 0cn A SIPOUNIG DIIRD EP[LIAY 1SEOD)
ajefiaun

al | pooy 6Tl ADA SApRI Rl IR 2P LLAY, 1SEGD
oo

Vi | ane s8I0 ADA SAPOUIAL DIZO3) Bp|UIAY 15200
Brpofioun

a1 | poony LZO AN FNIUIDS DL Y BRI 15800)

RHIRRSTHE] siupl (A

Ay saaaly

JURENITTES

Ly

anbrun) yurodSem

aily

AU WALy

— —

IIIIII.._




5

1 sy

LMD PuR juiiy Aijeagy
umola pue yumn Syjeap

UAMOID pun jund) Ayieag)

Aynjeay Adap,
IHENIUFIS PAIAPISUDD JOU - [[RILS A3
WO PUOD 100

LaIpUnd 100,

“Fudp 2q

o] sauadde g uoIIPUOD Jpe) U] UA0ID PuE jund |
Iaump

(Ews "uaqe) sowe ‘uompuod sood uj yun |

uajey isowe uonpuod dood w oy

prpapjopuny oipaioyy Aq papunouns
JUIPIAD SSIU|[1 UMOID "UDIIIPUOD IR b YU |

LMOUD pun juna Ayijeag]

uonpued Jood wng aan afuno g

Lo LD J3)ag Ul

APIS YINOS “Hompuoa Jood i umoss Jo apis yuop
FEUEP WS JoUIL

Ay LA umold Supeasds gus aad) ppo tadie]
ajueyy adpap pade Lguay Aap

AR ] 15RO J0 AEpT

Fuayans
W05 ARG UMD PUR YU ‘Uajje) sowi|y

iy pueped o wondiaasap

a1
J9

i

HI

H1

gl

dl

Hl

ol

a1

al

il

BT R ETIH R
gy saadg

spunpd
Jo aagny

paan

poon

poon
EITERTE

oy
TN |
101
TR
S0
Jouy)
STTLIRTRIATEY
(IEITEREY
100
BRI LAY

uaj|aaxs]
1ua||aaxs

uajjanxy
poon

e ]

uaaad jjod jo
AU JO YLOW ()

uaaud Jjjod jo
SUNRIUID |0 YO ()

uaasd Jjod jo
auljanuaa jo yuou ()
LE0

9z

(gt
w0
Ly
oro
cro

]

£

(daynuap
anbrun) yuiod £ew

umdoaaag] (spueg Aenbuo | ) (aeag] uapon

opjafioun
AN SO DIADD

prjofizm
AT SAPOUNIE DI

oyjafiaun
UPA SAPOLIIL BIIDAY

pIDjoacun] BINIOaRY
oyjofiaun

WA SAPOUIAE DI0a )
Brjioun

4B SAPOUNAL D300

profioun

DA SHPOUTDS B0
Bofiaun

BN SAPOUNIA BB
oyjefioun

AU SIROWIAN 2B

B afion

AOA SAPOUIIAL BITER

prjofiaun

A ST I

epofien

A SIPLIIRG NI
oijofian

AP SAPOLIAL DISRDY
Byjefiann

WA SAPOUEAL IO
epofiann

SO SN I

.C.._._..____._.uwuht__.‘. R i

i jpdidan) wntisadsonda

oot
H0 SRPOUIAL ORI

EPLIAY 15800
EPJLILAY 15800

EPJLIAY 15200
YrRUOO

EPJLILAY 1SR0D
EPLIAY 15B0D)
EP|LIAN 15200
EPjLIAY 1580
EpILIA 15000
EPILUA 1STD0)
EPLIA 15800
P 15200
EP| LA 15200
EP|LIAY 1580
EP[LIAY 1500
ey a3paj|

aanEa] 15800

EPJLIIA) 1580

saailg

AN UMW)




Q= 71 syperacddy,

uopUod dodd U s pue yjun) 1 | iy

HOTIPUDD J00d U1 Ao pue yun| il i 1001

syl

gajean) uepd jo 1)

wawdopaaag] (spues dunbio | ) yooag] uapion

AN = ]

AlMEW = 7)

TUIEAUIS = o

uaje] = v

SLAD A PINAOIAR A|UAW-AJUDH JUEID)
PO S UL Aa1auog
EEEAINE] BRI YRUOG|AY

staagfinaed nododaonay ea-paeag) 15200

wnoEiaaey wnwaadsorday sa0ea ] 1se0]
pet xS AT WOYINOE]
pxoprad pava ey A8pal

q._..h.__."m_‘_._..:._..-._. AP v....__.__c_....:._..w.u._. .:.....:.u.u_... ___“._._-._.n._&n___. ”_m__m..wr.v

=8
={
-

LS

P
=£
=g
=1

apoa ssepa ady [ saals o) Ay

uaasd jjod jo oyjofiaun
auljanuad jo ynos (4] AT SAPOUTIA L3 EPjLILAY 1SEOD)
wrad )od jo opafiain
AU Jo nos (1) A0SR0 DIODIY EpULA 15R00)
{aanuam
s saaadg DR UOWIOT)




e =

744

Tl

il

#

(Tl
ther

LY

o

L

|
1
1
.
|:
— L=}



