VEGETATION OF THE GIPPSLAND LAKES CATCHMENT
by
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ABSTRACT

The catchment of the Gippsland Lakes, Victoria, was surveyed between
November 1977 and December 1978, using a floristics-based, quadrat-sampling
technique. The data from 722 quadrat sites were analysed via a computer-based,
numerical sorting and classification procedure to determine the major, floristic
vegetation types of the areas. These types were then arranged, hierarchically, into 13
floristic communities each of which contained one or more distinct, floristic sub-
communities.

The communities defined in this paper range from alpine heathlands and
woodlands in the north of the study area, through montane and lowland forests in
central districts to coastal heathlands and woodlands in the south-east.
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INTRODUCTION
This paper presents the results of a vegetation survey of the Gippsland Lakes
catchment. Its purpose is to define and describe the major floristic types in the
vegetation of the study area and to give an indication of the geographic and
environmental ranges of each.

*National Herbarium of Victoria, Birdwood Avenue, South Yarra, Victoria 3141.
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Fig. 1. Location of the study area. Stippling
represents the Lakes Catchment.

THE STUDY AREA

The Gippsland lakes catchment is the combined catchment area of five major
river systems which run into the coastal lakes of East Gippsland, Victoria (Figs. 1
and 2). These river systems are (from west to east) the Latrobe (major tributaries are
the Thomson and Macalister Rivers), Avon, Mitchell (major tributaries are the
Wonnangatta, Wongungarra and Dargo Rivers) Nicholson and Tambo (major
tributary is the Timbarra River) Rivers. The catchment is approximately 22,000 km?2
in area and ranges in altitude from above 1500 m, in the Victorian Alps, to sea level.
About 65% of the catchment is covered by native vegetation, most of which is crown
land controlled by the Victorian Forests Commission, the Crown Lands Department
or the National Parks Authority. The country devoid of native vegetation is
predominantly privately owned and utilized for agriculture (mainly grazing)
although extensive areas of crown land north and south of Sale support plantations
of Pinus radiata. The largest area of unvegetated country lies immediately north and
west of the lakes and extends to the foothills of the Great Dividing Range below
200 m (Fig. 2). This area is associated with the major townships and extends north
and south of the Princes Highway between Warragul and Bairnsdale and east and
west of the Omeo Highway between Bairnsdale and Omeo.

THE SURVEY
Method

FieLp WoORK

The entire study area was divided into rectangles of dimensions 5 minutes
latitude and 5 minutes longitude (Fig. 3). Within each rectangle substantially
covered by native vegetation four sample sites were chosen (occasionally more in the
varied vegetation near the coast and occasionally less in rectangles that were poorly
vegetated) so that they differed as much as possible in gross habitat features
(ridgetop, river, swamp, hillside etc.). At each site 20 mammal traps were laid (this
survey was a combined zoological-botanical project) in an irregular line and floristic
information was collected along this line and approximately S m to each side. The
traplines varied in length but were commonly about 100 m long so that a vegetation
sample usually covered an area of approximately 1,000 m2. Within this area every
vascular plant species was identified and assigned a cover-abundance value (Braun-
Blanquet, 1928) corresponding to a visual estimate of its performance in the area.

In all, 722 sites (Fig. 4) were sampled from 179 rectangles between October 1977
and December 1978 (11 field trips each of 12 days duration). Approximately 25 rec-
tangles eligible for sampling were not investigated, primarily because of their inac-
cessability at the time of survey.
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Fig. 4. Distribution of sample sites within
the study area. The blank areas to
the south-west and in the north-east
are mostly agricultural land and
Pinus radiata plantations.
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PLANT IDENTIFICATION

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 allowed the identification, to species level, of
all 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). 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:

Eucalyptus rubida, E. dalrympleana—no distinction has been made between these
closely related species. All have been recorded as E. rubida.

Geranium potentilloides, G. solanderi, G. retrorsum—distinctions between these
species is difficult in the absence of flowering and fruting material. Wrong names
may have been applied in these circumstances.

Hydrocotyle hirta, H. laxiflora, H. algida—as above.
Gnaphalium spicatum, Gamochaeta purpurea—as above

Poa australis spp. agg. — no attempt was made to distinguish between the 17 species
of this group described by Vickery (1970).

Rubus fruticosis spp. agg.—no attempt was made to distinguish between the 8
species of this group described by Amor and Miles (1974).

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

Plantago varia—no attempt was made to distinguish between members of this group
assigned to other species by Briggs, Carolin and Pulley (1973).

Juncus spp. (section Genuini)—species within this group may have been misiden-
tified. The taxonomy of this section is in considerable confusion and current
revisionary work is still incomplete.

DATA STORAGE AND ANALYSIS

Floristic information from each site has been permanently stored on magnetic
disk along with its locality (latitude-longitude), altitude (metres above sea level) and
date of collection. 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 type of analysis is a two-way table which
contains all of the raw data in a sorted form. However, the two-way tables presented
in this paper contain only a portion of the total number of species found in the
survey. This is because most species occur in 10% or less of the sites and add little to
the overall vegetation description.

The tables themselves are laid out in the following way. Numbers opposite
‘QUADRATS’ are labels for site localities. Each vertical column of figures
represents a list of the species found in one site and each horizontal row represents
all the sites in which one species has been found. The plus signs and numbers within
the body of the tables indicate the cover abundance for each species at each site (See
caption to Table 1).

The sample sites are not listed in numerical order, nor are the species names in
alphabetical order, and this is so because the table has been sorted (by the above pro-
cedure) in two ways:

1. All sample sites which share a large number of species have been placed close
together.

2. All species which are often found together in the field are placed together on
the table.
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Groups of sample sites have been defined and are delineated by vertical lines on
the tables. These site-groups represent the vegetation communities and their sub-
communities. Each of these will be examined in detail later in this paper. Horizontal
lines on the table delineate groups of species which characterise each sub-community
Or community.

Terminology

The terms sub-community, community and character species have specific
definitions in the context of this paper. The first two of these have been chosen to
label vegetation types because they have not often been used in vegetation work
before and consequently do not carry with them the confusion and controversy
associated with terms such as formation, association and alliance.

SUB-COMMUNITY

A sub-community is a group of quadrats which have a similar floristic composi-
tion. It is synonymous with the term ‘nodum’ of Poore (1955) and is the basic unit of
vegetation used in this paper.

COMMUNITY

A community is a collection of sub-communities (or sometimes a single sub-
community) 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 also represent a collection of sub-communities which
are considered to be different temporal phases of the same vegetation. Or it may
represent a collection of sub-communities which are considered to be a single vegeta-
tion type under different disturbance regimes.

CHARACTER SPECIES

A character species is one which occurs frequently and consistently within a
sub-community and is consequently useful as part of the sub-community descrip-
tion. It is not necessarily confined to the particular sub-community. In this study,
the minimum frequency of occurrence necessary for any species to be accepted as a
character species has been determined in the following way:

Where F=minimum allowable frequency of a character species, and
Q =number of quadrats in the sub-community or community
Then if Q< or=10, F=55
if Q> or=50, F=35
if Q> 10 or <50, F=55-(Q-10)/2
Thus, if a community or sub-community contains 50 quadrats or more, a character
species must occur in at least 35% of these. If a community or sub-community con-
tains 10 quadrats or less then a character species must occur in at least 55% of these.
Minimum frequency values for communities or sub-communities containing be-
tween 10 and 50 quadrats are calculated (by the above method) as lying somewhere
between 55% and 35%.

The choice of the two frequency limits was arbitrary although based on the
logic that as the number of sites representing a community or sub-community in-
creases the necessary frequency of occurrence for useful indicator species decreases.

CoMMUNITY NAMES

Community names have been designed in this paper to take the form of “com-
mon names”. These common names do not follow any set rules such as those of
Specht (1970) or Braun-Blanquet (1928) because they are not intended to form the
basis for a formal nomenclature. Their purpose is identical to that of common
names used for animals and plants. That is, to provide a familiar and descriptive
name which takes into account common, although often imprecise, terminology.
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Each name usually comprises a structural part (heath, woodland, torest etc.),
an environmental part (dry, wet, riparian, alpine, coastal etc.) and a floristic or life-
form part (sclerophyllous, Banksia, Snow Gum etc.). However, some, such as Dry
Sclerophyll and Wet Sclerophyll Forest, are “old-fashioned” names which have
already become well-used common names, and others, such as Damp Sclerophyll
Forest, are invented names which are designed to relate to the established terms.

The naming system devised here is not necessarily recommended as a standard
to be followed by others. However, it is the experience of the authors that names of
this type are those most frequently used in verbal discussions and descriptions of
vegetation. They are offered here as a further means of conveying to the reader
something about the vegetation being described.

Limitations and qualifications

PLANT IDENTIFICATION

Each quadrat site was visited once only with the consequence that most plant
species had to be identified without fiowering or fruiting material. This problem was
particularly acute during autumn and winter.

With experienced field botanists many species can be identified with confidence
from vegetative material. However, there are always problems with monocotyledons
and herbaceous dicotyledons (see previous remarks on Plant Identification). A more
significant and basically insoluble problem is the absence of any visible signs of
many annual species at certain times of the year (particularly autumn and winter). A
few of these have been identified from dried remains present at the time of survey
but many orchids, Wahlenbergia spp., lilies, sundews etc. will have been missed if
the survey time did not coincide with the flowering period of the plant.

DISTRIBUTION OF FLORISTIC VEGETATION TYPES

The average distance between quadrats was between 4 and 5 kilometres. It is
considered that this sampling intensity was great enough to determine all the major
floristic vegetation types of the area and to give a good representation of their
geographical ranges. However, the distribution maps provided in the RESULTS of
this paper should not be interpreted as vegetation maps. They simply represent the
distribution of each community or sub-community over all the sites sampled. If two
adjacent quadrats share the same vegetation sub-community it shoul/d not be as-
sumed that all the land between those sites also supports that sub-community.

WEED PROBLEM

An index of introduced (since European settlement) plant species has been
calculated for each quadrat site to give some indication of weed invasion into the
native plant communities (see the sub-community summary sheets). It should not be
assumed that this information is in any way indicative of weed problems or weed
distribution in the study area as a whole. The purpose of this study is to examine the
native plant areas and sites badly infested with weeds were purposely avoided.
Therefore, while the list of native plants in this paper might be considered as a good
representation of the native flora of the study area the list of weed species will be a
gross underestimate. Similarly, many of the weeds that have been recorded in
quadrats will be far more widely spread than this paper indicates.

RESULTS ;
For easy access of any piece of information relevant to the aims of this paper,
the results of the survey and its analyses have been prepared in a number of ways.

Two-way Tables
The first of the data presentations is a series of two-way tables (Tables 1-7).
These are the most important information sources for describing floristic variation
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across the study area. They contain almost all of the raw dawa (only those species
with occurrences in less than about 5% of the quadrat sites are absent) arranged in
such a way as to represent:

a. The quadrats which make up each community and sub-community.

b. The species which characterise them.

c. The relationships and differences between communities and sub-
communities.

d. The variation within communities and sub-communities.

e. The distribution of species not often characteristic of communities or sub-
communities but which occur sporadically throughout the study area.

f. The cover-abundance of each species in each quadrat.

In short, the two-way tables contain the most complete and succinct description of
the floristic composition of the vegetation.

It is worth noting that the two-way tables presented in this paper contain infor-
mation from a much larger area and from sites much further apart than in most
previous studies which use two-way tables (e.g. Bridgewater 1975, Gullan et al.
1976, Gullan 1978). As a consequence the tables are more heterogeneous than many
others in the literature.

Community Descriptions

Thirteen communities have been described and named in the Gippsland Lakes
catchment (GLC). These are representative of the major, extant vegetation types of
the area. Other communities, now heavily disturbed or virtually absent, were ob-
viously more important and widespread in the past. However, data from the present
survey do not describe them adequately (due to the relatively low-intensity sampling)
and no descriptions of them appear in this paper.

Of the 722 quadrats from this survey 48 have not been dealt with in this paper
because they did not fit in to the vegetation classification. These quadrats contain
vegetation which is grossly disturbed, representative of communities which are no
longer widespread (e.g. Open-Forests containing Eucalyptus tereticornis) or
fragments of vegetation types better developed elsewhere (e.g. western remnants of
East Gippsland rainforests).

The following is a brief description of each of the major communities:

GLC Community 1: ALPINE WET HEATHLANDS (2 sub-communities; 32 sites).
Closed heath to low woodlands of plains and damp depres-
sions in the high country from the Nunniong Plateau to the Snowy Range.

GLC ComMunITY 2: SNow GuM WOODLANDS (2 sub-communities; 33 sites).

Low woodland of the well-drained ridges of the high country
from the Nunniong Plateau to the Snowy Range but concentrated in the
Mt. Hotham Area.

GLC ComMUNITY 3: MONTANE FOREST (3 sub-communities; 117 sites).

High altitude open and tall open-forest. The predominant
vegetation of the high country from the Nunniong Plateau through to the Baw Baw
Plateau. It is found primarily on the more sheltered hillsides away from exposed
ridges.

GLC CoMMUNITY 4: MONTANE RIPARIAN FOREST (2 sub-communities; 41 sites).

High-altitude, riparian, tall open-forest occurring in the up-
per reaches of rivers from the Tambo to the Macalister. It is closely associated, both
floristically and geographically, with the Wet Sclerophyll Forest of community 5.

GLC CommuNITY 5: WET SCLEROPHYLL FOREST (1 sub-community; 73 sites).
Tall open-forest usually dominated by Eucalyptus regnans,

but otherwise dominated by a mixture of E. obliqua, E. cypellocarpa, E. viminalis,

E. radiata or E. dives. This forest occupies two distinct parts of the study area. The
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largest and best developed forests (mostly E. regnans torests) are west and south of
the Snowy Range. The other area (where E. regnans is uncommon), south of Omeo,
is less extensive and confined to the upper reaches of the Nicholson and Tambo
Rivers.

GLC CoMMUNITY 6: DAMP SCLEROPHYLL FOREST (6 sub-communities; 118 sites).

Open-forest community distributed throughout the in-
termediate altitudes of the study area in a broad band from Powelltown to Buchan.
This community is floristically quite variable both compositionally and diversally.
This is indicative of its wide geographical range and heavy forestry usage, accom-
panied by intense and varied fuel reduction procedures.

GLC CoMMUNITY 7: MONTANE, SCLEROPHYLLOUS WOODLAND (1 sub-community;
28 sites).
A woodland community distributed on exposed ridges to the
north-east and south-west of the Snowy Range. The understory is dominated by
sclerophyllous, small-leafed, heathland-type plants.

GLC CoMMUNITY 8: DRY SCLEROPHYLL FOREST (2 sub-communities; 76 sites).
Open-forest scattered on dry foothills surrounding tributaries
of the Tambo, Nicholson, Mitchell, Avon, Macalister and Latrobe Rivers.

GLC CoMMUNITY 9: RipARIAN FOREST (4 sub-communities; 57 sites).

A floristically rich, riparian, open-forest scattered through
dry foothill country surrounding tributaries of the Avon, Mitchell, Nicholson and
Tambo Rivers.

GLC CommuniIty 10: Leptospermum myrsinoides HEATHLAND (1 sub-community;

25 sites).

Low open-woodland and closed heath inland from the Gipps-
land lakes and the Coastal Banksia Woodlands. This community is distributed
mainly south and west from Sperm Whale Head on podzols developed from
siliceous sands.

GLC CoMMUNITY 11: LOWLAND, SCLEROPHYLLOUS FOREST (2 sub-communities; 28
sites).
Open forest distributed in the lowlands north of Lakes En-
trance.

GLC CoMMUNITY 12: CoAsTAL BANKSIA WooDLAND (1 sub-community; 43 sites).
Low open-woodland distributed along the leeward side of the

Ninety Mile Beach, all around the Gippsland Lakes, immediately adjacent to the

water, The soil supporting this community is made up largely of calcareous sands.

GLC CoMMUNITY 13: PriMARY DUNE ScrUB (1 sub-community; 3 sites).
Primary dune community of low shrubs, forbs and grasses
extending from Seaspray to Lakes Entrance.

Sub-community Summary Sheets

The following three sets of information have been incorporated into a single-
page layout for each sub-community. This combination of information constitutes
the primary means of describing vegetation in this papcr.

SUB-COMMUNITY DISTRIBUTION Maps: For each sub-community, the distribution ‘of
all its constitutent sites (large black dots) has been superimposed on a map contain-
ing the Lakes, major river systems and basic topographic information.

SuB-coMMUNITY TABLES: In these tables information from the two-way tables has
been summarised and presented in a simplified format. The names of the species
which are characteristic of a sub-community are listed along with their frequency of
occurrence and the average cover-abundance (C/A) of each species when it occurs.
The order of the species in these tables is in accordance with their frequency in the
sub-community. This order is at variance with the two-way tables which arrange
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species so that sub-community and community interrelationships are best
demonstrated. Consequently, although it is easier to assess individual sub-
communities from the sub-community tables it is less easy to compare one sub-
community with another.

SuB-cOMMUNITY DESCRIPTIONS AND ANNOTATIONS: A simple verbal description has
been made for each of the sub-communities which includes briefly summarised in-
formation on their distribution, environment and conservation significance. In-
cluded with these descriptions are details of altitude, vegetation structure, floristic
richness and weed composition.
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