VEGETATION OF THE WESTERN PORT CATCHMENT

by
A. M. Orig, P. K. GuLLan, S. C. van BERKEL AND H. vaN REEs*

ABSTRACT
The catchmcnt of Western Port, Victoria, was surveyed between January 1980 and September 1981, using
a floristics-based, quadrat-sampling technique. The data from the 656 quadrat sites of this survey plus 362
quadrats from surveys carried out by others (between 1972 and 1979) were analysed using a computer-based,
numerical sorting and classification procedure to determine the major, floristic vegetation types of the area.
These were then arranged, hierarchically, into 19 floristic communities, each of which contained one or more
distinct flotistic sub-communities.
Communities defined in this paper range from wet mountain forests and sclerophyll woodlands in the
north-east of the catchment, through open grassy woodlands and heathlands in the central regions, to sclerophyll
woodlands, heathlands, swamps and grasslands near the coast.

INTRODUCTION
This paper presents the results of surveys of the vegetation of the Western Port
catchment, Victoria. Its purpose is to define the major floristic vegetation types of the
study area and give an indication of their distribution and environmental ranges. The
results incorporate data from 656 quadrat sites examined in 1980-81 by a team from the
National Herbarium of Victoria and from 362 quadrats surveyed by others between 1972
and 1979.

THE STUDY AREA

The study area is defined as the Western Port catchment plus the southern portion of
Phillip Island (Figs 1 and 2). The major streams flowing into Western Port are, from west
to east, Cardinia Creek, Toomuc Creek, and the Bunyip, Tarago, Lang Lang and Bass
Rivers.

The catchment is approximately 3,300 square km in area and ranges in altitude from
sea level to 898 m at Spion Kopje (Fig. 3). Median annual rainfall ranges from below
800 mm on French and Phillip Islands to above 1400 mm in the north east (Fig. 4). Most
of the native vegetation in the catchment is on crown land controlled by the Department of
Crown Lands and Survey, the Victorian Forests Commission or the Fisheries and Wildlife
Division of the Victorian Ministry for Conservation.t The areas devoid of native

kﬁ,\ / »‘fﬁy Fig. 1. Location of the study area in Victoria. The
\\ stippled area represents the Western Port

catchment.

*National Herbarium of Victoria, Royal Botanic Gardens, South Yarra, Victoria 3141.
Due to departmental amalgamations on 1 November 1983, this crown land is now controlled by the Department
of Conservation, Forests and Lands.

Muelieria 5(5): 289-346 (1984).
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vegetation are predominately privately owned and utilised for agriculture. The distribution
of sample sites (quadrats) throughout the study area (Fig. 5) indicates the density and
distribution of the existing native vegetation in the catchment. The most densely vegetated
areas are found in the north of the catchment in the Black Snake and Blue Ranges and
south of Emerald, and on French and Phillip Islands. Remnant areas of native vegetation
occur throughout the Mornington Peninsula in the west of the catchment. In the hills to the
east of the study area the forests have been cleared completely. In the central lowlands the
Koo-Wee-Rup Swamp has been drained and converted to pasture land so that almost no
native plant species remain except on a few roadside verges.

THE SURVEY
Method

FIELD WoRK

The sampling procedure for the 1980-81 survey utilised the one kilometre square
grid of the Australian National Mapping System. Within each square substantially
covered by native vegetation two quadrats (or only one if the square was less than half
covered by native vegetation) were chosen so that they represented a range of visibly
different habitats (e.g. river, swamp, hiliside, ridge). Each site sampled constituted a
single uniform stand of vegetation and covered an area of approximately 1000 square
metres. Every vascular plant species within a quadrat was identified and assigned a
cover/abundance value (Gullan 1978) corresponding to a visual estimate of its
performance in that quadrat. A total of 656 quadrats was sampled in this way.

All the suitable botanical information available for the study area from other sources
was also collated. These additional data sources were Gullan et al. (1979), Gullan (1978),
Wellington et al. (1977), Grant (1974) and Calder (1972). The basic method of floristic
data collection was the same for these previous surveys as the method described above
with the exception of the area of the quadrats used. This was either 25, 90 or 1000 square
metres. Data from these sources comprised an additional 362 quadrats.

PLANT IDENTIFICATION

For the 1980-81 survey all plants which could not be identified in the field were
collected, labelled and taken to the National Herbarium for closer examination and
comparison with the Herbarium’s reference collection. This procedure allowed for the
identification, to species level, of atl but a few plants collected. Nevertheless a number of
qualifications must be made concerning the nomenclature used in this paper. As far as
possible all nomenclature follows that of Willis (1970, 1973) with amendments by Todd
(1979, 1981). However, due to the difficulty in distinguishing between certain closely
related groups of species, particularly those for which vegetative parts only could be
found. some names should be taken to mean one of two or more species. For example:

Amyema pendulum, A. miquelii — all have been recorded as A. pendulum except where
flowering material indicated otherwise.

Casuarina paludosa, C. pusilla — no distinction was made between these closely related
species on the mainland and all were recorded as C. paludosa. On French Island two
distinct taxa were apparent. A glabrous form was recorded as C. pusilla and a pubescent
form as C. paludosa.

Caustis pentandra, C. restiacea — a few definite specimens of C. restiacea have been
collected but, as C. pentandra sometimes has fine culms and C. restiacea has not been
recorded from the area previously, it is likely that C. restiacea is more abundant than is
indicated by this survey.

Centaurium pulchellum, C. minus — distinction between these species is made difficult
by the broad overtap in distinguishing characteristics. Absence of fiowering material
increases this difficulty. If there was any doubt the species was recorded as C. pulchellum.
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Danthonia pilosa, D. racemosa — although most specimens were easily referable to one
or other of these species, some intergradation was apparent.

Drosera auriculata, D. peltata — differentiation between these species was difficult in
the absence of flowering material.

Eucalyptus dives, E. radiata — intergradation between these species made them
sometimes difficult to distinguish.

Filmy ferns (Hymenophyllum spp., Mecodium spp. and Polyphlebium venosum) have a
cryptic habit and some species may have been overlooked.

Hypolepis spp. — differentiation between the four species of this group was difficult and
it is possible that the wrong name has been applied on occasions.

Juncus spp. — species of the section Genuini were identified where possible but some
difficulties were encountered and all have been recorded as Juncus spp. for the purposes
of this paper.

Lagenifera stipitata, L. gracilis — vegetative states are very similar. All have been
recorded as L. stipitata except where reproductive material has indicated otherwise.

Lepidosperma filiforme, L. semiteres — although most specimens were easily referable to
one or the other species some intergradation was apparent.

Leptospermum lanigerum, L. glabrescens — in some areas, particularly along rivers,
differentiation between these two species was difficult and it 1s possible that, on some
occasions, the wrong name has been applied.

Luzula campestris sp. agg. — no attempt has been made to distinguish between the
species of this group described by Nordenskiold (1969) and Edgar (1975).

Poa australis sp. agg. — no attempt has been made to distinguish between the species of
this group described by Vickery (1970).

Rubus fruticosus sp. agg. — no attempt has been made to distinguish between the
members of this group described by Amor and Miles (1974).

Stipa hemipogon, S, semibarbata — although usually easy to distinguish, even in the field
with a hand lens, mistakes may have been made or one species may have been overlooked
at some sites.

Stipa pubescens — an unusual form of this species was encountered on French Island.
Later taxonomic work may show this to be a new species.

Tmesipteris ovata, T. parva — due to the similarity of these species it is possible that on
some occasions the wrong name has been applied.

Grant (1974) recorded Leucopogon collinus on French Island. However, this species
is commonly restricted to the near-coastal heaths of Gippsland. Unfortunately no
specimens could be located to verify the identification. For the purposes of this paper
these records are assumed to refer to either Leucopogon australis or Leucopogon
parviflorus.

DATA STORAGE AND ANALYSIS

Information from each quadrat site (floristics, locality, altitude and sampling data)
was stored permanently on magnetic disc. Analyses were in the form of a
computer-based, numerical classification procedure coupled with a hand-sorting
procedure of the type outlined in Gullan (1978). The final result of this analysis is a
two-way table which holds all of the raw data in a sorted form. However, because most
species occur in less than 10% of the quadrats and add little to the overall vegetation
description, the two-way tables presented in this paper do not contain all the species
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recorded in each quadrat. For a full explanation of the two-way tables see Gullan et al.
(1981).

Terminology
The terminology associated with the vegetation classification follows that of Gullan
et al. (1981). These terms are discussed briefly here.

SuB-CoMMUNITY
A sub-community is a group of quadrats which have a similar floristic composition.

CoMMUNITY

A community is a collection of one or more sub-communities which have floristic
and environmental affinities. The community may represent a floristic continuum along
which arbitrary divisions have been made to form sub-communities. It may represent a
collection of sub-communities which are considered to be different temporal phases of the
same vegetation or vegetation under different disturbance regimes (e.g. fire, grazing,
clearing).

CHARACTER SPECIES

A character species is one which occurs frequently and consistently in the quadrats of
a sub-community and is useful as an indicator of that sub-community. For a fuller
discussion of this term and its numerical calculation see Gullan et al. (1981).

CoMMUNITY NAMES

These are familiar and descriptive names (common names) applied to the
communities and take into account common, although often imprecise, terminology (e.g.
Wet Sclerophyll Forest). The naming system used here is described more fully in Gullan
et al. (1981). Where appropriate the names of communities in this paper follow those of
Gullan er al. (1981) and Forbes er al. (1982).

Limitations and Qualifications

FLorisTICS
As each quadrat was sampled only once some annual and ephemeral species may
have been missed at quadrat sites.

DISTRIBUTION OF SUB-COMMUNITIES

The distribution maps provided with the sub-community descriptions show sites
where a sub-community has been positively recorded. They are not exhaustive maps of
each sub-community.

WEEDs

The mean weed composition of each sub-community has been determined in this
paper. This is an indicator of weed invasion into native plant communities. It should not
be interpreted as an indicator of the abundance of weeds in the entire study area.

RESULTS ) )
The results of the survey and its analysis are presented in three different ways in
order to provide easy access to any piece of information relevant to the aims of this paper.

Two-way Tables o o
The two-way tables (Tables 1-14) contain a succinct description of the floristic

composition of the vegetation and are the most important source of information on
floristic variation within and between different kinds of vegetation (see Gullan ez al.,
1981).
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Community Descriptions

Nineteen communities have been described for the Western Port catchment. One
community, a woodland with a grassy understorey, has been severely reduced in area
since European settlement. It is considered that no unaltered representatives of this
community exist in the study area and that one or more sub-communities have become
extinct since settlement. An entire community, which was represented by a vast
swampland north of Koo-Wee-Rup, has become extinct since European settlement. Very
little is known of its floristic composition.

Forty-three of the 1018 quadrats sampled in the survey did not fit into the vegetation
classification and consequently have not been assigned to a community. These quadrats
invariably represent sites that have been grossly disturbed in the past.

A brief description of each of the communities is given below.

WPC Communiry 1: Cool Temperate Rainforest (Fig. 6a).

(1 sub-community; 9 sites).

An open to closed-forest found in the wettest gullies in the north-east
of the study area. This community occupies only narrow strips along water courses and
the major tree, Nothofagus cunninghamii, is seldom greater than 15 min height or 1 min
girth. This suggests that the study area provides only marginal habitat for Cool Temperate
Rainforest.

WPC CommuniTy 2: Wet Sclerophyll Forest (Fig. 6b).

(5 sub-communities; 109 sites).

Tall open-forest mainly found on kraznozem soils in the hilly
country of the north-east between 100 and 750 m. The major tree species is usually
Eucalyptus regnans but E. viminalis, E. obliqua and E. cypellocarpa are also common.
The understorey is usually characterised by tall, broad-leafed shrubs and tree ferns.

WPC Communiry 3: Riparian Forest (Fig. 6¢).

(3 sub-communities; 57 sites).

An open-forest which borders, and in some cases extends into, the
rivers and creeks of the foothills (between 50 m and 250 m) to the north and east of the
Western Port catchment. This community is usually floristically rich and varied and often
supports agricultural weeds. The principal tree species of Riparian Forest in the Western
Port catchment is E. ovara.

WPC CommuniTy 4: Dry Sclerophyll Forest (Fig. 6d).

(1 sub-community; 11 sites).

An open-forest, scattered in the central part of the study area, on
shallow, rocky soils of sloping ground between 100 m and 200 m. Trees are usually E.
obliqua, E. radiata and E. globoidea (near its western limit). The understorey is usually
very open and is dominated by grasses and herbs. Large boulders are a feature of the
landscape.

WPC CommuniTy 5: Damp Sclerophyll Forest (Fig. 6e).

(9 sub-communities; 141 sites).

An open-forest to low open-forest found on loamy soils throughout
the study area between 10 m and 500 m. The tree layer is varied and usually supports
stringybarks (E. obliqua, E. baxteri, E. sieberi), peppermints (E. radiata), and gums (E.
cypellocarpa). The understorey varies in floristic composition and richness but is usually
dominated by sclerophyllous shrubs, many of which are legumes, (e.g. Acacia spp.,
Pultenaea spp., Spyridium parvifolium, Platylobium formosum), and almost invariably
contains wire grass (Tetrarrhena juncea) and bracken (Pteridium esculentum).

WPC Communtry 6: Wet Heathland (Fig. 6f).

(3 sub-communities; 29 sites).

A closed-heath to woodland found on seasonally waterlogged soils in
the north of the study area between 50 m and 200 m. The vegetation supports a wide
range of sedges, lilies and sclerophyllous shrubs; the latter are mostly representative of the
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families Proteaceae, Epacridaceae and Myrtaceae. Trees are never common in the Wet
Heathland but when present they are usually E. cephalocarpa.

WPC Communrry 7: Sclerophyll Woodland (Fig. 7a).

(5 sub-communities; 183 sites).

A woodland to low open-forest found on gravelly clays in the
north-west and north-central parts of the study area between 40 m and 400 m. The trees
are usually small with very short trunks. (E. goniocalyx, E. cephalocarpa, E. radiata, E.
dives, E. sieberi, E. obliqua). The understorey is floristically rich and is characterised by
an abundance of grasses (particularly Stipa muelleri and/or Themeda australis),
tussock-forming sedges, Banksia spp. and Hakea spp.

WPC CommuntTy 8: Leptospermum myrsinoides Heathland (Fig. 7b).
(6 sub-communities; 201 sites)

A closed-heath to woodland found on podzols of near-coastal
regions of Western Port and French Island between 5 m and 90 m. Trees are common but
seldom dominant in this community with usually one chief species. To the north-east and
west of Western Port E. viminalis is the main tree species, on French Island it is
E. obliqua and to the east it is E. radiata. The understorey is dominated by Leptospermum
myrsinoides and a range of smaller, sclerophyllous shrubs mainly of the families
Myrtaceae, Proteaceae, Papilionaceae, Epacridaceae and Casuarinaceae.

WPC Community 9: Grassy Woodland (Fig. 7¢).

(2 sub-communities; 60 sites),

An open-woodland to woodland occurring on clay soils, mainly on
the western side of Western Port between 5 m and 35 m. This is one of the most
floristically rich communities of the study area and also the most weedy. Most of the
introduced species are grasses and herbs of pasture origin dispersed amongst the native
grasses and herbs which naturally dominate the understorey.

WPC Community 10: Unnamed (Fig. 7d).

(1 sub-community; 6 sites).

An open-forest found on clay soils in the south of the study area
between 15 m and 70 m. The tree, E. pauciflora, is normally associated with subalpine
regions (e.g. Gullan er al., 1981) and only occasionally occurs at lower altitudes. The
understorey of Community 10 is principally that of a grassland which has been disturbed
by grazing and fire.

WPC CommuntTy 12: Unnamed (Fig. 7e).

(1 sub-community; 4 sites).

A low woodland on poorly-drained, sandy soils on Quail Island and
at Warneet, near sea level. The distinctive feature of this vegetation is the dense swards of
the lilies, Lomandra longifolia and Dianella revoluta which dominate the understorey
beneath a canopy of Eucalyptus viminalis.

WPC Communiry 13: Melaleuca ericifolia Scrub (Fig. 7f).

(4 sub-communities; 61 sites).

An open-woodland to closed-scrub found on wet clay soils of
coastal and near-coastal regions in the study area. The principal feature of this community
is the dense stands of M. ericifolia which may form such a complete canopy as to exclude
almost all understorey plants. The range of understorey species associated with this
community is quite large as they tend to be those that are common in the vegetation
immediately adjacent to the M. ericifolia thickets. Consequently, salt marsh, heathland,
grassland and forest species are all components of Melaleuca ericifolia scrub.

WPC CommuntTy 14: Sedge Swampland (Fig. 8a).

(3 sub-communities; 6 sites).

An open or closed-sedgeland occuring on waterlogged soils or
shallow ponds on French Island, Cranbourne and Lang Lang. This community is usually
dominated by one or two species of sedge with an occasional emergent shrub.
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WPC CommuniTy 15: Coastal Heathland (Fig. 8b).

(6 sub-communities; 83 sites).

A closed-heath or sedgefield found on sandy soils underlain by
clay, at or close to sea level. It is contained almost entirely in Quail and French Islands.
The community lacks a tree layer and is usually dominated by one or more species of
shrub (Leptospermum spp., Casuarina spp., Melaleuca squarrosa) with an understorey of
sedges. In some places, where the soil is periodically waterlogged, a range of tiny annuals
cover the ground during late spring.

WPC CommunrTy 16: Primary Dune Scrub (Fig. 8c).

(1 sub-community; 3 sites).

A closed-scrub found on calcareous sand of primary dunes.
Confined, in the study area, to the south-eastern coast of Phillip Island. This community
has been subject to severe erosion due to human trampling and many areas have been
stabilised by plantation of the introduced Marram Grass (Ammophila arenaria).

WPC ComMuntty 17: Coastal Tussock Grassland (Fig. 8d).

(1 sub-community; 5 sites).

A tussock grassland found on calcareous sands near the southern
coast of Phillip Island. The dominant species of this community, Poa poiformis, was
much more abundant in pre-European settlement times but its range has been considerably
reduced by pasture improvement.

WPC Community 18: Coastal Tea-tree Scrub (Fig. 8e).

(2 sub-communities; 25 sites).

A woodland to closed-scrub found on calcareous sands on the coast
of Phillip Island, French Island and south-west Western Port. The major feature of this
community is Leptospermum laevigatum which completely dominates the vegetation in
many places.

WPC Community 19: Coastal Banksia Woodland (Fig. 8f).

(1 sub-community; 6 sites).

A woodland found on calcareous sands on the coast between Crib
Point and Flinders. This vegetation is often floristically depauperate and may support little
more than its major species, Banksia integrifolia, Eucalyptus viminalis, Pteridium
esculentum (often very high cover values due to frequent fires) and Leucopogon
parviflorus. Coastal Banksia Woodland is probably much less common now than before
European settlement. It may once have been co-extensive with Coastal Tea-tree Scrub
with which it has floristic and environmental affinities.

WPC Communiry 20: Unnamed (Fig. 8f).

(1 sub-community; 2 sites).

A low open-forest found on calcareous sands of Phillip Island. The
main feature of this community is the large, old stands of Melaleuca lanceolata
(Moonah). The ground layer has been disturbed by human trampling and contains a large
complement of introduced grasses and herbs.

Sub-community Summary Sheets

The following three sets of information have been amalgamated to produce a
summary sheet for each of the 56 sub-communities. These summary sheets constitute the
primary means of describing vegetation in this paper.

SuB-comMMUNTTY DiSTRIBUTION MaPs: The distribution of each sub-community throughout
the study area is shown by means of a schematic map of the study area on which is marked
the location of its constituent quadrats.

CHARACTER SPECIES TaBLES: These tables summarise information from the two-way tables
and present it in a different format. The tables contain the character species of each
sub-community, listed in order of their frequency of occurrence, and the frequency and
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mean cover/abundance of each species. In contrast to the two-way tables, in which the
species are arranged to demonstrate the interrelationships between sub-communities, the
character species tables have the species arranged to show their relative importance within
an individual sub-community.

SUB-COMMUNITY DESCRIPTIONS AND ANNOTATIONS: A simple description has been made for
each sub-community which includes briefly summarised information on its distribution,
environment, altitude, structure, floristic richness and weed composition.
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