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President's letter |
Vegetation c]

It was a great pleasure to see so many come along to
the talk by Beth Gott on Aboriginal plants and land
management. The day was such a success that it is
obvious that there is a strong interest amongst the
[FFA membership and their friends in relevant topics.
Keep your eyes peeled for more seminars. We will be
arganising others in the near future.

A seminar run by another organisation this past
rnonth has highlighted the need for clarity when it
comes (o vegetation classification. As most of you will
be aware, Ecological Vegetation Classes (EVCs) have
come into our lexicon in the past decade or so. The
difficulties with the use of this vegetation classifica-
tion system de not seem to have been resolved
despite repeated attempts to do so. For many, the use
of EVCs is problematic. How do we actually deter-
mine what an EVC is? How do we come up with a
standardised way of classifying therm? Do EVCs
represent reality? Are they in fact a true taxonomy of
vegetation classification? My personal criticism of the
use of EVCs is based on the fact that they do not
represent what we would narmally know as a hierar-
chical classification system and there are no clear
guidelines for determination of the units of classifica-
tion.

Previous vegeration classification systems in Victoria
were based on either structure or florisitics. These
proved useful and were readily understood by the
majority of people. Indeed, the use of structure and
floristics in vegetation classification is recognised
world-wide because they lend themselves to clear
systematic classification. Recent work in NSW has
seen a resurgence of the use of structure and floristics
in vedetation classification. As a matter of fact, in a
recently published book on the vegetation of NSW
there is a dichotomous key to the vegetation of that
state. What a pleasure to use! We struggdle in Victoria
with a vegetation classification that is essentially
arbitrary and unable to be analysed.

Some fundamental questions have to be asked
regarding vegetation classification in the state of
Victoria. Do we want a vegetation classification that is
accessible 1o only a chosen few in government circles
that leave the rest of us confused and in the dark, or
do we want a system that is open and transparent
and able to be analysed properly? Have we taken a
progdressive step by forcing adoption of the EVC
classification system or have we taken a retrograde
step by abandoning classical structural and floristic

3ssification

classification systems as used by the rest of the
world? It is time we started to openly debate this
critical issue if we are to move ahead.

If you would like to contribute 1o this debate we
would love to hear from you. We hope to organise a
seminar on vegetation classification systems in the
near future,

| Beth Gott Workshop
Review

On Saturday |8 March Dr Beth Gott, a highly
respected ethnobotanist from Monash University
gave a fascinating lecture to a packed lecture
theatre of IFFA members and students from
Victoria University. The lecture - on Aboriginal

{ cultivation and use of plants, and fire manage-
ment, covered some of the hundreds of plant
species which Beth has researched which were
used for food by Aborigines, and their response to
fire. Beth made it quite clear that regular burning
must have been carried out in south-gasten Aus-
tralia (at least in the regularly inhabited areas) to
encourage the growth of these species.

| Two of Beths publications were available at the
workshop - Aboriginal Plants in the grounds of
Monash University - A Guide, and Victorian Koorie
Plants. These can be ordered from Beth by
emailing her at beth.gott@sci.monash.edu.au,

Beth has also published a number of papers, the
latest of which, Aboriginal Fire Management in
South-eastern Australia: aims and frequency, was
published in the Journal of Biogeography (2005)
32, pages 1203-1208.

Cover Artist
Dr John Conran

Pol-an-go (Wathaurung) or
Water Ribbons, Triglochin
procera.

Reproduced with permission from Victorian
Koari Plants by Beth Gott and John Conran
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Ecological Vegetation Classes - an over-

simplification?

A number of methodologies have been developed for
vegetation description and classification. Structural
classifications along the lines of Specht (1970), which
concentrate on the height and cover of the dominant
life form, have been largely abandoned in Victoria
because they don't help much in ecological manage-
ment and species conservation. Modified structural
classifications incorporating some species informa-
tion are still used by the Commonwealth Government
in analysis of the remaining extents of priority veg-
etation types’.

The alternative floristic approach uses quadrat sur-
veys of plant species to classify vegetation. The
primary output of the computer based analysis of
quadrat data are floristic sub-communities. Simnilar
subcommunities are grouped for descriptive summa-
ries and vegetation mapping purposes into communi-
ties.

Appendix G of the Comprehensive Regional Assess-
ment, East Gippsland Environment and Heritage
Report, July 1996, undertaken for the Regional Forest
Agreement® defines subcommunities and communi-
ties as follows:

Floristic sub-community

A floristic sub-community comprises vegetation from a
range of sites which share a high (subjectively-chosen)
level of floristic similarity. These aggregations of
quadrats may relate to different temporal phases of
Sfloristic communities (such as seral stages following
fire), or the differences arising from a transient annual
Sflora or, can be mediated by microclimatic variations
below the landscape scale across localised landscapes
which are related to position on the slope or proximity
to another floristic community.

Floristic community

A floristic community is an aggregation of floristic sub-
communities which share a common core of species, but
with a lower (subjectively-chosen) level of floristic
homageneity than a floristic sub-community. A floristic
community is typically considered to reflect the vegeta-
tion's response to perennial environmental and/or
biogeographic factors at and above the landscape scale,
with the term landscape taken to mean the combination
of four or more adjacent topographic features (eg. ridge/
exposed slope/ drainage line/ protected slope). These
influences include variations in geology, soils, minor
altitudinal changes, landform and aspect,

Another classification systermn "Ecological Vegetation
Classes’ (EVC's) was developed by the Depariment of
Natural Resources and Environment in 1994 as part
of the Regional Forest Agreement process, and is
described in Appendix G of the East Gippsland report.
According to Appendix G, the development of this
system was driven by:

e the need to create an integrated statewide frame-
work combining the results of regional and local
studies;

¢ the need for a classification which would support
the modelling of 'naturalness’ at the landscape
scale as part of the old growth assessment meth-
odology;

° the need to summarize but not oversimplify the
diversity of vegetation communities at the state-
wide level, and

e the desirability of making information on vegeta-
tion types more accessible to land managers and
the broader community ( e.g. the development of
user-friendly comman names).

Undoubtedly the cost of acquiring sufficient quadrat-
level data across the state to use a floristic commu-
nity approach aiso drove the decision.

Appendix G defines an EVC as follows:

Ecological vegetation class

An EVC consists of one or a number of floristic commu-
nities that appear to be associated with a recognisable
environmental niche, and which can be characterised by
a number of their adaptive responses to ecological
processes thar operate at the landscape scale level. Each
ecological vegetation class is described through a
combination of its floristic, life-form and reproductive
strategy profiles, and through an inferred fidelity to
particular environmental attributes.

The delineation of EVC's is a pragmatic process
which depends on which data sets are available, and
can be quite subjective. Nonetheless EVC's are being
used more and more in description and analysis of
vegetation. They form a key component of protocols
developed by the State Government to assess habitat
quality and measure net gain. Local Governments
have been encouraged to use the approach as part of
the Native Vegetation Management Framework.

There are some serious weaknesses in the use of
EVC's. How do we actually determine what an EVC
is? How do we come up with a standardised way of
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classifying them? Do EVCs represent reality? Are
they in fact a true taxonomy of vegetation classifica-
tion?

Given this major change in vegetation description and
analysis careful critical review of the process and
delineation of EVC's is needed to generate confidence
in the approach and ensure it is as useful as possible.

Unfortunately only one peer review of EVC's is
known to have been carried out. It forms part of
Appendix G of the East Gippsland report® The brief
but incisive review, which was undertaken by a group
of experts, is included on the following pages.

For the many botanists, ecologists, planners and land
managers currently grappling with the determination
and use of Ecological Vegetation Classes (EVCs), a
detailed knowledge of how EVCs were derived across
Victoria may not be necessary, however there are
certainly issues to consider.

Some guestions to consider:

According to the peer review, EVCs were produced
for regional use as a Statewide (Victoria) and Regional
planning tool. Mapping of floristic communities is
the ideal level of discrimination for detailed local
conservation planning and tand manadement.

—Are EVCs sufficient for Local Council planning
needs i.e. should Local Councils be achieving a
higher level of discrimination i.e. to floristic com-
munity level, for local conservation planning and
land management?

According to the peer reveiw, some EVC’s comprise only
a singdle floristic community and may be appropriate for
assessing floristic biodiversity conservation. Some EVCs
are (oo broad and contain a significant amount of hetero-
geneity e.g. with several dominant tree species, with
different fire sensitivities and regeneration mechanisms.

~~Where broad EVCs occur, are land managers
required to undertake comprehensive floristic
community surveys to determine floristic
biodiversity conservation needs?

The peer review proposed a validation project for
EVC mapping and suggested validation components
be included in standard vegetation and survey and
mapping projects. The RFA vegetation mapping
projects were undertaken over several years by a

range of botanical teams.

—What validation projects have been completed
by DSE (NRE) and what validation components are
incorporated into standards of vegetation and
survey and mapping projects?

The peer review proposed an investigation be con-
ducted into whether an appropriate heterogeneity
analysis could be used to compare the mapping
outputs in different RFA regions across the States.
RFA mapping across Victoria has been completed;
there is now access to increased data and grearer
computing capability.

—Has DSE undertaken a statewide analysis of EVC
mapping to identify heterogeneous EVCs?

Unfortunately it appears that despite requests, peer
reviews were not undertaken for other RFA vegeta-
tion mapping as it progressed across Victoria. Addi-
tionat peer reviews would have provided greater
insight into the issues and improvements refating to
EVC methodology and consistency.

EVCs are being increasingly used in planning and
land management decisions. DSE is responsible for
the consistency and reliability of EVCs and floristic
communities as land management tools. Refinement
of these tools requires continuous analysis, review
and debate and a similar taxonomic validation proc-
ess to that established for species taxonomy. A
process which allows for publication, validation and
peer review,

We hope to stimulate debate and urge government
support for the essential survey and assessment of
broad EVCs and a statewide floristic analysis to refine
EVCs and determine foristic communities to level
suitable for local land use decisions. Floristic
biodiversity conservation across Victoria is dependent
upon this.

If you are interested in discussing these issues visit
IFFA's discussion forum at www.iffa.org.au

1. hitp:/iwww.nrm.gov.au/monitoringfindicators/vegetation-extent/pre-
guropean.himli#how

2. hitp:/iwaww affa.gov.auicontent/output.cfm?Chjecti D=D2C48F 86-BA1A-11A1-
AZ200060B0A02732

3. hitp:i'www.affa.gov.auicontentioutput.cfm?0ObjectiD=D2C48F86-BA1A-11A1-
A2200060B0A02735
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Peer Review Report of Ecological

Vegetation Classes

Reproduced from Comprehensive Regional
Assessment, East Gippsland Environment
and Heritage Report, July 1996 Appendix G

Background

Ecological Vegetation Classes (EVCs) are derived from under-
lying large scale forest type and floristic community mapping
with floristic, structural, and environmenial attributes being
used to define individual EVCs,

The process of deriving EVCs had not previously been for-
mally documented and critically appraised, although
Woodgate et al. (1994) provided an overview of the methodol-
ogy. The Department of Natural Resources and Environment
(NRE), as part of the East Gippsland Comprehensive Regional
Assessment, has prepared a full description of the methodol-
ogy used to derive EVCs.

The Ecologicat Vegetation Classes Methodology Paper (Appendix
G of the Environment and Hertiage Report) was peer reviewed
on 5th June 1996, and modified in response to comments
received,

The Peer Group

A group of experts was invited to peer review the EVC
methodology report, as described in a draft report prepared
by NRE. Members of the droup were:

- Dr Mark Burgman, University of Melbourne, Victoria

- John Benson, National Herbarium, Sydney, New South Wales
- Sandy Kinnear, Department of Housing and Urban Develop-
ment, South Australia.

- Prof jJamie Kirkpatrick, University of Tasmania, Tasmania

- Dr Bab Parsons, La Trobe University, Victoria

Adrian Moorrees, David Parkes and Bill Peel of the Depart-
ment of Natural Resources and Environment (NRE), Victoria
were present at the review (o explain the EVC methodology
and answer gquestions. Brendan Edgar and John Neldner of
the Australian Nature Conservation Agency, and Harry
Abrahams of the Australian Heritage Cormmission were
present at the review as observers.

Objectives

To facilttate discussion by the peer group, a number of

questions were presented for consideration These were;

¢ Do you understand the process to derive and define
Ecological Vegertation Classes?

* Are these processes ecologically sound and valid?
Is the relationship of EVCs to environmental attributes,
floristic vegetation communities, floristic sub-communities
and forest types understood and ecologically sound?

® s the homogeneity within EVCs sufficient for biodiversity
assessmens of forest communities?

* Are Ecological Vegetation Classes suitable for a 1:100 000
scale vegetation map for the CRA forest biodiversity
assessment of forest communities ?

Summary of Qutcornes

The EVC concept was developed as a regional planning tocl
that can be applied consistently across the State to raise the
awareness of land managers and the public regarding
biodiversity conservation and ecological management, and
ultimately to produce better land managemenu practice. The
identification and mapping of EVCs involves the combination
of floristic, life form and reproductive strategy profiles, and
relating these to particular environmental site artributes,
including aspect, elevation, gradient, geology, soils, landform
and rainfall. EVCs are derived from a generally consistent
methodology and provide an important Statewide level of
vegetation classification and the basis of an on-going mapping
program;

The floristic analysis used to generate EVCs was generally
understood, However the step of linking or amalgamating
floristic groups into EVCs was tess well understood and
imprecise, as different environmental attributes were used
in defining different EVCs. The attributes (rules) used to
group foristic units into EVCs need to be clearly stated for
each EVC;

Mapping of floristic communities {a more detailed level than
EVCs) would provide a higher level of discrirmination for
local conservation planning and land management. This
level of mapping wilt not be completed for many years,
although this is not a major impediment to planning at the
regional scale since the majority of EVCs comprise a single
ftoristic community. In these cases the EVC is an appropri-
ate basis for assessing floristic biodiversity conservation.
However, some EVCs appear to be more heterogeneous, for
example some EVCs combine several dominant tree species
with different fire sensitivities and regeneration mecha-
nisms. Within East Gippsland, four extensive ecological
vegetation classes were considered to contain a significant
amount of heterogeneity, particularly if dominant structural
form and floristic composition only are used to define EVCs
(Damp Forest, Wet Forest, Lowland Forest and Shrubby Dry
Forest),

It was considered that the issue of hetercgeneity within the
four extensive EVCs in East Gippsland should be further
examined. This issue was recognised in the development of
the East Gippsland Forest Management Area Plan whereby
a deographic sub-unit analysis, as a surrogate, was under-
taken in an attempt to ensure that the heterogeneity and
range of EVCs was represented in the reserve system;

The group of experts suggested additional analyses that
could be undertaken to address the heterogeneity issue for
the four large EVCs. These included the use of forest type
mapping, and/or the construction of floristic communities,
followed by an assessment of their occurrence in the
reserve system. It was noted that if this work were to be
conducted it could not be completed in time for inclusion in
the Environment and Heritage assessment report for East
Gippsland;
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It was proposed that a validation project be designed for
EVC mapping. (It was noted that a validation project for
EVC old growth mapping was being considered). In future,
validation components could be included as standard in
vegeration survey and mapping projects; and

It was proposed that an investigation be conducted as to
whether an appropriate heterogeneity analysis could be
used to compare the mapping outputs in different Regional
Forest Agreement regions across States.

Discussion

The EVC concept

I. The EVC concept was developed as a regional planning tool
that can be applied consistently across the State, and should
be judged mainly on its effectiveness in conservation planning
- raising the awareness of land managers and the public
regarding biodiversity conservarion and ecological manage-
ment, ultimately to produce better land management prac-
tice. The identification and mapping of EVCs involves the
combination of floristic, life form and reproductive strategy
profiles, and relating these to particular environmental site
attributes, including aspect, elevation, gradient, geology, soils,
landform and rainfall;

2. EVCs are derived from a generally consistent methodology
and provide an important Statewide level of vegetation
classification and the basis of an on-going mapping program.
Mapping of floristic communities is the ideal level of discrimi-
nation for detailed local conservation planning and land
management. However, because of the time and data re-
quired, it will not be completed for many years. At regional
scales, most EVCs will exist as a single floristic community,
and in these cases EVC mapping provides an adequate level
of discrimination. For the EVCs where this is not the case,
additional strategies for discrimination for planning purposes
will be required,

Validity of the methods used

3. The best test of the validity of the EVC approach was seen
as being a deliberate validation exercise, involving random
selection and field validation of an independent sample of
sites following vegetation survey, analysis and mapping.

4. It was recognised that subjecrive judgement is important in
the EVC methodology, as well as for other vegetation classifi-
cations, although scientific analysis generally aims to reduce
subjectivity. The step of linking or amalgamating floristic
groups into EVCs, which relies on subjective assessments,
made it difficult for participants to judge the consistency and
validity of the overall approach. The group sought a descrip-
tion of the process used and the specific atuributes applied to
individual EVCs to clarify these issues.

Appropriateness of EVCs as units for biodiversity

conservation

5.1t was generally agreed that the participants would benefit

from a better understanding of the relationships between

EVCs and environmental parameters. However:

o mast of the EVCs in East Gippsland seemed appropri-
ate as the basis for assessing biodiversity conservation,

. some were considered to be more heterogeneous than
others,
° if the heterogeneity issue could be addressed, EVCs

were a good unit, given their floristic basis.

6. The classification which resulted from the EVC approach
was seen as being too broad in some cases and needing
additional discrimination - e.g. single units combining dormi-
nants with different fire sensitivities.

7. The main issue regarding heterogeneity in the East
Gippsland Reglonal Forest Agreement region is with extensive
ecological vegetation classes - Damp Forest, Wet Forest,
Lowland Forest and Shrubby Dry Forest. This issue was
recognised in the proposed East Gippsland Forest Manage-
ment Plan, in which representative protecticn of this variation
was considered by allocating reserved habitat across a
framewaork of geographic sub-units for alt EVCs.

B. Additional analyses that could be undertaken to address the
heterogeneity issue for the four large EVCs included the use of
forest type mapping, and/or the construction of floristic
communities, followed by an assessment of their occurrence
in the reserve system.

9. It was agreed that it would be valuable to consider under-
taking & comparative assessment of the levels of heterngene-
ity within vegetation units used in varicus States for Compre-
hensive Regional Assessments.

Appropriateness of scale of mapping

10. Participanes felt that vegetation mapping should aim to
represent areas that act as the maost effective surrogates for
other elements of biodiversity, ro maximise uniformity within
vegetation types, and to map boundaries between types that
can be identified in the field.

t L. The scale of 1:100,000 used for EVCs was seen as an
acceptable scale for this mapping given the average size of
Regional Forest Agreement regions.

Appropriateness of mapping method

12. Te was generally agreed that vegetation mapping should be
based on a combination of survey, analysis, aerial photo
interpretation (or other remote sensed information) and
ground truthing.

13. It was proposed that formal validation procedures be used
to verify the results.

Repreduced fram Comprehensive Reglonal Assessment, East Gippsland
Environment and Heritage Report, Department of Agriculture, Fisheries and
Forestry, July 1996 Appendix G. Copyright Commonwealth of Australla
reproduced by permission.
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Snippets

Rain & Rainbows or Bird’s Showers

At my family home in Geelong one of the delightful
sights on showery days was the Red Wattle-birds
‘bathing’. There were bird baths about, but they
shunned these, preferring their own technigque.

After a rain shower, while the leaves were still wet they
would fly to the top of a Variegated Pittosporum that
grew there, They would then slide or drop down through
the outer foliage of the small tree - repeating this over
and over and so have a ‘shower/bath’.

Along the front of my house in Coburg [ have a number
of gum trees - mastly indigencus. A Manna Gum, two
Red Box and a Lemon Scented Gum. They are all
reasonably tall, about 10 yo. The Rainbow Lorikeets love
these tall trees - there aren’t too many in my area. Mast
days you'll find some lorikeets resting, feeding and
yelling in the upper branches. They tend to prefer the
Manna Gum, except when it is too wet or windy when
they’ll move to the Brush Box in the naturestrip.

On Saturday after the initial showers had passed 1 was
out having a look at the garden. There was a great din in
the Leman Scented Gum caused by 10 or so Rainbow
Lorikeets in there ‘bathing’. Their technigue is highly
acrobatic. They were in amongst clumps of foliage
Nopping about, right-way-up and upside-down {and
everything in between) in the wet leaves having a
wonderful time.

[ wonder if their choice of bathing tree was due to a
structural features of the tree, wetting properties of that
foliage or do they like lemon bath oils?

- Wendy Moore

Koala habitat requirements

Australian Koala Foundation Senior Research Ecologist
John Callaghan revealed the koala habitat ‘must haves’
identified by extensive survey work carried out in
Noasa, Port Stephens and Ballarat Shires. The findings
indicate that koalas need large patches of habitat - at
least 100 hectares in size - within landscapes comprising
40-60 percent forest cover in New South Wales and
Queensland koala habitats, and a fraction less in Victo-
ria. The research is a three-way collaborartion between
the Australian Koala Foundation, University of Queens-
land and NSW Department of Environment and Conser-
vation. The findings were presented at the Ecological
Society of Australia's annual conference in Brisbane late
last year.

Injured wildlife hotline

A phone call to RACV's Roadside Assist is useful for
drivers having car trouble, but for injured wildlife it
could prove the difference between life and death. RACV
wildlife Connect, launched by Healesville Sanctuary and
the RACV, is a 24-hour-a-day phone service for drivers
who hit an animal or find an injured animal. Last year,
the RACV received 4421 vehicle claims related to animal
collisions 43 % more than in 2003. RACV president
Clive Hall said many motorists were unsure of what 1o
do when they hit or see an injured animal, and by
calling one simple number, more animals could be
rescued. Zoos Victoria chief executive Laura Mumwa
said 1500 rescued animals were brought to the state’s
Zo0os each year, many injured in road accidents. State
Environment Minister John Thwaites said the work of
volunteers had been the driving force behind the
hotline. If you see an injured animal, call: 13 1111

Article from Lilydale Yarra Valley Leader: “Hotline 1o Save Wildlife” (March 6th 2006).

Rufous Fan Tail

I live in Coburg, north of Bell Street, more than a kilemetre
and over Sydney Road fram the nearest creek or bushy
remnant. Few of my neighbours have natives in their
gardens. The areas' gardens are being increasingly over-
run by white standard roses, instant turf, paving, box
hedges and olive trees.

My front yard is a little different. For a start [ have planted
much of the naturestrip with (mostly) indigenous and native
plants — grasses, rushes, Kangaroo Apples, daisies erc. My
(small) front yard has several indigenous eucalypts,
Allocasuarina verticulata, wattles and other native trees, plus
7 partiatly espaliered fruit trees. it's a bit crowded! Our back,
there is less space. [ only have a couple of citrus and a peach
in the chook yard

Sadly, living where I do, I have only limited numbers and
types of native bird. White plumed Honeyeaters and Little
and Red Waitlebirds regularly breed in and around my
front yard. Rainbow Lorikeets daily visit the tall eucalypts,
and fruit trees in season] Little Ravens, Magpies, Mudlarks
and occasionally Silver-eyes visit.

You can imagine my delight the other morning to find a Rufous
Fantail feeding in my yard, gaily displaying its glorious plumage.
[t rernained for at least an hour, mostly feeding in the base of
plants and on the ground. When the sun came out, from deep
clouds, it moved up into the mid-canopy of the trees.

Sadly my oasis is too small for it to stay. [ wish my little
rufaus visitor all ¢he best in its search for a home.

- Wendy Moore
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By Robert Bender

In 1972 when an agricultural property on the Calder
Highway was declared the Organ Pipes National Park,
there were few trees standing, as nearly all had been
remaved during the early settlers’ efforts to establish
dairying, oat and hay-cropping. Revegetation com-
menced in 1973 with seedlings propagated in the
back yards of members of the Friends of Organ
Pipes. The first season, nearly all were quickly eaten
by rabbits, of which there were many thousands in
the park.

Jack Lyale, the first ranger, and the Friends, decided
to try protecting the seedlings in chicken wire frames.
This kept rabbits out, but the harsh dry summer
winds desiccated many plants until hessian cloth was
wrapped around the frames.

Over the first fifteen years or so, before mass-produc-
ed plastic tree guards became commercially avail-
able, these chicken wire frames, many made by
school work experience students in the park works
shed, were used as rabbit numbers remained high.
Intensive rabbit poisoning, burrow-ripping and
myxomatosis eventually reduced rabbit numbers by
the mid-1980s, but about that time Eastern Grey
Kangaroos and Black-tailed Swamp Wallabies moved
into the park from nearby open space along the
Maribyrnong and Jackson's Creek, and started brows-
ing and grazing. So some form of protection was still
urgently needed if survival of seedlings was to be
acceptable.

One species of which a small number was established
in the park was the White cypress Pine Callitris
glaucophylla. This species is especially palatable to
rabbit- and kangaroo-grazing in its early years, so
chicken wire frames were seen as essential for their
fong-term survival.

Cypress Fine seedlings were planted in some parts of
the park that are seldom visited, so some of them
eventually outgrew their frames and poked foliage
through the gaps. Rabbits and kangaroos sculpted
some of these so they became cylindrical trees.

Over the past three years, the Friends group, with the
support of a group of men on Community Service
Orders have replaced most of these small wire
frames (about 50cm diameter and 60cm height) with
much larger ones (about t.2m diameter and 1.3m
height} to enable them to grow into a natural shape

and become healthy adult trees. This has been spec-
tacutarly successful. The project has now extended to
the major replanting with Black Wattles on the main
flat near the Pipes, where nearly all the first denera-
tion of Black Wattles died without leaving progeny,
due mainly to rabbit predation.

Hundreds of young Wattles were initially protected
by tall opaque plastic triangles held in place by a
single stake. These caused many plants to grow
spindly and not put out branches until they had over-
topped the 1.5-2m frames. The new large wire
frames have allowed the young Wattles to put out
branches within 25cm of the ground and to take on a
much more natural shape, while still being protected
from rabbits and kangaroos. (see photos 1,2 and 3
opposite)

The design was aimed at making the rim too high for
a kangaroo to lean over and browse on the topmost
foliage, the internal space too small for a kangaroo to
leap in or out, and the two stakes much harder for
even a big male kangaroo to just push over by lean-
ing on the frame,

Some of the negative aspects of tree guards men-
tioned by Elizabeth Donoghue were certainly detected
ar Organ Pipes. Staff there are thinly spread over
several properties all in urgent need of major restora-
tion work and the Friends also have taken on many
other tasks, so guard-removal working bees are too
rarely organised. But if tirme is allocated to this impor-
1ant task, and larger frames are installed as young
trees grow and spread, then in an area populated by
sapling-browsers, tree guards can be of grear benefit.

It is mainly an issue of management and building
tree-guard removal or replacement with larder ones
into the work program. The Friends of Werribee
Gorge have dealt with the same problem in the same
way - small frames for small seedlings, reptaced by
larger ones as the saplings grow, to keep the walla-
bies and kangaroos out long enough for the young
trees to survive and grow into a natural shape.

Photo 4 (opposite) was taken at Picnic Point, Werribee
Gorge. You can see that for the first metre or so above
ground, the larger trees look like they are in tight
corsers. Keeping up with tree growth is an ongoing
problem, but if it were not for these protective frames,
there would probably be no trees there now.
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Literature Review:

The role of soil disturbance in promoting
the recruitment of grassland forbs

By Deborah Reynolds

Part 2: Plant responses to soil
disturbance:

Germination and recruitment

Germination depends on the ability of a seed to be able
respond to water and other environmental cues (Cham-
bers et al. 1994). It transforms a dehydrated embryo
(seed) with a barely detectable metabolism into ane that
has a vigorous metabolism culminating in growth
(Bewley & Black 1994). Germination requires successful
pollination and viable seed followed by environmental
triggers or cues specific for many species, which are, an
optimurn ternperature regime, sufficient moisture and
light (De Jong & Klinkhamer 1988; Mclntyre 1990; Pons
1992; Probert 1992; Margan & lunt 1994; Olff et al,
1994, Morgan 1998a; Eckstein 2005). Shatlow soil
disturbance (10-15cm) creates an irregular soil surface
allowing seeds to be caught in slight depressions, i.e.
microsites. Seeds that can successfully germinate have
little chance of survival without a suitable soil microsite.
Microsites aid the germination of a seed by providing
suitable surface moisture, soil coverage and a favorable
temperature regime. A smooth surface does not pro-
vide as many microsites as an irregular surface (Evans et
al. 1972; Grubb 1977, Primack & Miao 1991; Chambers
et al, 1994; Pyrke 1994; Morgan 1995b; Houle 1996;
Foster 2001; Mouquet ef al. 2004; Fenner & Thompson
2005). Disturbed soils provide many suitable microsites
in which seeds can accumulate and germinate.

Recruitment as distinet from germination is the ability of
a seedling to survive for at least one to two years achiev-
ing reproduction within the population. Successful
recruitment by grassland forbs is limited by a large
enough papulation to be reproductively viable or with
sufficient pre-existing viable seed in the seed bank
(Eriksson & Jakobsson 1998; Zabel et al. 2000). Addi-
tional factors include effective dispersal of the seeds or
seed rain (Peart 1989; Primack et al. 1991 ; Zobel et al.
2000; Mouguet ef al. 2004) and suitable microsite or
gaps {free of ground litter) (Silvertown 1980; Erlandson
et al. 1997; Coffin, Laycock & Lauenroth 1998; Gott
1999; Jutila 2003; Hofmann et al. 2004; Fenner et al.
2005; Verrier et al. 2005). Enough moisture needs to be
present for continued survival of germinates (Grubb
1977; De Jong et al. 1988; McIntyre 1990; Pons 1992;
Probert 1992; Morgan et al. 1994; Olff ef al. 1994, Houle

£996; Morgan 1998a; Eckstein 2005). All of the above
conditions need to be met for a seedling to successfully
recruit and have the chance to become reproductively
viable.

In Mediterranean grasslands worldwide small
populations of forbs (< 200 plants} have been shown to
produce lower rates of viable seed than larger
populations (Eriksson et al. 1998; Morgan £999; Carlsen
et al. 2000; Matthies & Spillmann 2000; Soons & Heil
2002; Lambers et al. 2004). This suggests problems
with genetic inbreeding producing less viable seeds
coupled with ineffective pollination within small
populations. The ability of forbs to flower and set viable
seed is reduced without regular reduction of biomass via
fire, mowing or physical removal (Schimidt & Belford
1993; Lunt 1994; Carlsen et al. 2000; Lofgren et al.
2000; Schultz 2001; Montalvo et al. 2002). Addition of
seed to populations with compromised recruitment
increased the chances of germination and recruitment
of those species (Tilman 1997; Graae, Hansen & Sunde
2004; Mouguet ef al. 2004},

Disturbance that creates safe microsites followed by
sufficient water or persistent favorable weather condi-
tions is needed by grassland forbs to recruit (De Jong et
al. 1988; Hook, Lauenroth & Burke 1994; Morgan
1995a, 1995b; Lavorel 1999; Nicotra, Babicka &
Westoby 2002; Eckstein 2005). In several cases in the
United States, grassland forbs required a disturbance (by
pocket gophers or fire), which reduced competition from
the standing hiomass creating bare soil. Disturbance,
when coupled with sufficient moisture, enabled success-
ful recruitment (Peart 1989; Tilman 1997). In Europe,
s0il disturbance and periodic removal of biomass via
mowing or weed killing plus availability of water over
summer were the most significant factors in recruitment
of forbs (De jong et al. 1988; Hobbs et al. 1992; Turnball
et al. 2000; Zaobel et al. 2000, Wirth & Pyke 2003;
Hofmann et al. 2004; Eckstein 2005).

In Australia the recruitment of grassland forbs in our
remaining remnant grasslands is a rare event even in
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areas with an abundance of existing forbs (Scarlett &
Parsons 1989; Lunt 1990; Scarlett & Parsons 1992;
Morgan 2000; Clarke et al. 2004), indicating that the
seed rain should be adequate bur ecological conditions
are not right. With a return to a fire regime that is closer
to what these plants evolved with regeneration was
fimited and few germinants survived beyond summer
{Margan 2001). Morgan (1998b) found that the annual
seed rain due to small persistent seed banks limits
recruitment of perennial dicots. Several studies by Lunt
{1990a) and Morgan (1998c) showed that the soil seed
banks of some native forbs did not persist into a second
or third year. These studies don’t censider the ecologi-
cal processes of disturbance that have been greatly
altered in the last 200 + years. These ecological proc-
esses most likely involved the churning of soil, dispers-
ing seeds throughout the soil layers and creating and
maintaining a vital soil seed bank (Donelan &
Thompson 1980},

Margan's studies on Rutidosis leptorrhynchoides in 1995
showed that suitable microsites are a limiting factor of
recruitment over time, rather than seed production
(Margan 19953, 1995b), Anderson also found that
recruitment of long fived perennials was limited by a
rarity of safe sites (microsites) (Anderson 1989). Gener-
ally, Australian grassland research has found that forbs
have optimal recruitment in populations larger than 200
individuals with large gaps free from litter and moderate
soil disturbance levels (Hobbs ef al. 1988; Lunt 1994
MclIntyre et al. 1994b; Margan 1995b, 1997, 1998a,
1998b, 1999; Robinsen 2003). Therefore in grasslands
with a targe enough population of a forb species and an
increased availability of suitable microsites present, the
greater chance there is of a viable seed finding a safe
site (microsite) and successfully reaching maturity.

There has been very little research investigating and
documenting the physical responses of plant characteris-
tics to soil disturbance namety:

Seed productien

No studies were located overseas in relation to seed
production in drasslands. In Australian grasslands
Morgan (1995) has found that the population density
limits seed production in natural and re-introduced
populations of Rutidosis leptorrhychoides (Morgan
1995h, 1999). Further research showed that
populations with fewer than 30 plants produced signifi-
cantly less viable seeds per flower head, than
populations of greater than 500 plants (Morgan 2000).
tuntin 1994 found that a grassland fire stimulated eight
out of nine forbs to flower profusely in the following
year but flower production of these forbs decreased

rapidly over time since fire (Lunt 1994}, In 1997
Morgan found that twice as many Rutidosis
leptorrhynchoides flowers were produced per plant in
gaps of at least 100cm? in tall surrounding grassland
compared with the same gap in short surrounding
grassland but none of the seeds were viable (Morgan
1997). Hester and Hobbs (1992) on the W.A wheatbelt
found increased flower production in two native forbs
post weed removal which is the ordy study to find that 4
form of disturbed scil has promoted seed production in
a systern (Hester ef al. 1992). Several authors have
found that water stress is a limiting factor in grassland
forbs seed production (Gilfedder & Kirkpatrick 1994;
Morgan et al. 1994; Morgan 1995b, 1999). Remaval of
competition is seen as beneficial to grassland forb’s
seed production (Hester et al. 1992; Mordan 1997) but
no research has been done on the effects of soil distur-
bance.

Root architecture

fn America, Sheley (2002) for the Center for Invasive
Plant Management implies that deep-rooted indigenous
prairie plants can out compete weeds for moisture
{Sheley 2002). Root biomass was lower in gaps as
compared to that under plants in a semiarid grassland
and that water availability was the primary limiting
factor for root growth (Hook et al. 1994). Most Austral-
ian articles only make second hand observations from
research into gaps that disturbance decreases the root
cornpetition from surviving plants (Mclntyre et al, 1995,
Morgan 1997). One study found that in low rainfall
environments certain types of perennial plants
(geophytes) were able to grow a very lang thin taproot
with Jess lateral roots at a very fast rate (Nicotra et al.
2002). This adaptation allows the plant to optimize its
survival under drought conditions. No arricles were
found pertaining to root architecture in relation to soil
disturbance in grasslands.

Soil moisture relationships in relation to soil
disturbance & grassland

Many articles have stated that in grasslands worldwide
water availability was found to be an impartant limiting
factor in plant survival and productivity (Lavorel 1999;
Eckstein 2005). One study remarks that the seedling
survival was positively correlated to the water content in
the top 10cm of scil (De Jong et al. 1988). In Australia
Meorgan (1995a) found that the autumn rains, which
increase scil moisture levels to above 20%, was the
trigger for germination of Rutidosis leptorrhynchoides. In
200t Morgan while looking at recruitment in refation to
fire found recruitment was more likely to be attributed
to rainfall variations. Andersen (1989) found that lang-
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The role of soil disturbance in promoting the recruitment of grassland forbs

— continued

tived perennials in a Victerian weodland environment
with both soil disturbance and periods of favorable
rainfall significantly affected seedling establishment but
didn't look at them together. One study ina N. S, W.
grassland found that at two sites, moderate soil distur-
bance in the presence of water enrichment promoted
recruitment of an unusually high number of rare species
(Mclntyre et al. 1994a). Likewise Mason in 2004 found
during drought years sail disturbance in a Victorian
grassland significanily improves native grass (Themedia
triandra) seedling’s establishment due to the top 2-5cm
of soil having greater scil moisture. None of these
studlies have looked at the relationship of soil moisture
content between undisturbed and disturbed sail in
relation to grassland forbs.

Disturbance impacts over time on
recruitment

No studies were found either overseas or in Australia of
the interactions of soil disturbance in a temporal sense
(greater than 24 maonths) in relation to recruitment of
grassland forbs. Studies done on soil diswurbance effects
in relation to germination and recruitment clearly state
that a lack of long-term monitoring hinders the under-
standing of the effectiveness of soil disturbance and
whether ongoing soil disturbance leads to self-sustaining
populations (Turnball et al. 2000).

Introduced plants

Introduced plants present special challenges for grass-
land rehabilitation and in some cases severe alterations
to the recruitment dynamics of native grasslands par-
ticularly in relation to seil disturbance. These weeds are
able to exist and exploit the environment to the detri-
ment of native species. Many of our current grassland
weeds are forbs and grasses indigenous to other areas
of the world eg Serrated Tussock - Nassella trichotoma a
grass found in South America and Spear Thistle - Cirsium
vulgare a forb from the Asteraceae family native to
Europe (Auld & Medd 1999; Benvenuti 2004). They are
adapted to a similar climate to Southern Australia
(Mediterranean) and research shows that disturbance
promaotes recruitment in these species (Evans et al.
1972, Clements et al. 1996; Lofgren et al, 2000). Sail
disturbance with the presence of viable seeds will
encourage recruicrnent of many weeds in a suitable
environment {Clements et al. 1996). The challenge is to
limit the number of weed seeds in the environment
before soil disturbance occurs. There are many differ-
ent methods used to clear weeds thand pulling, poison-
ing, ploughing and smathering) but creating bare soil
only encourages whatever weedy seeds existing in the
soil to germinate with the next rains. All the research

points te an integrated method combining several steps
to rerove weeds (Phillips & Hoecking 1996; Corr 2002;
Beames, Hocking & Wlodarczyk 2005; Overmars 2005).
Knowledge of the life-cycles of weeds' and natives’ will

help in effective control or removal of the weeds.

Poisening the weeds at the right time is vital to control
them, especially before seil disturbance,

In summary our native grassland forb species and the
introduced forbs bath need diseurbance to recruit
(Kirkpatrick ef al. 1998). That is the ecological niche
they would eccupy in any environment they arrive in.

Management

Much research has been done on the impacts of drasses,
weeds and fire an grassland ecosystems (Phillips 1998;
Wijesuriya 1999, Briese, Pettit & Anderson 2001 ; Gott
2004; Mason 2004). It is widely accepted that fire or
some sort of regular biomass reduction (moderate
grazing or mowing) is an important management tool to
maintain all the species present in the grassiand {(Lunt
1997, Craigie & Hocking 1998). Some research has
been able to effectively re-introduce native grasses,
resulting in a significant impact on weeds with certain
weed control regimes (Wijesuriya et al. 1998; Wijesuriya
1999; Mason 2004; Overmars 2005) but this work does
not extend to native forbs.

One of the longest term restoration projects on the
basalt plains is that of the Organ Pipes National Park
(OPNP) which has been carried out for 30 years. Eighty-
five different forb species have been planted from 1988
until 1993 on the riparian areas and basalt plains areas
of the park. These areas have been bumnt in the years
1993, 1995, 1997, and 1999 at which point only 47
species had survived. This sugdests that fire is essential
to help the forb population but may only assist some
species. Podolepis jaceiodes had recruited and expanded
its range in 1997 but subsequently became rare. Sene-
cio macrocarpus has been the only forb to successfully
form large populations on the site (Kendall 2003;
McbDougall & Morgan 2005). Hand planting large
nurnbers of juvenile plants and conducting regular burns
has not proved to be a successful management strategy
as most of these species are progressively declining.
Studies of the population dynamics of Rutidosis
leptorryhnchoides by Morgan have shown the inappro-
priate nature of the present management and the lack
of understanding of key ecological processes that
determine population maintenance. Morgan's research
predicted the decline and has documented the
extinctions of many of the natural populations in his
time (Morgan 19954, 1995b, 1997, 1999, 2000). Much
research has been done on the response of grassland
forbs to recent human impacts but we still do not have a
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generalized model of grassland population dynamics
that would allow us to develop managemeni tools
effectively promote and maintain the current plant
diversity in the field.

Why additional research is important
Grassland forbs are critical on many levels to the func-
tioning and maintenance of grassland ecosystems. The
loss of many key biological interactions such as those
provided by animals (including humans) and fire with
their attendant soil disturbance has impacted negatively
on the ecosystem through lack of recruitment and
specifically on individual plant health indicators such as
seed production and root architecture. This is the
starting point of the project proposed for my honours.

REFERENCES

Andersen, AN. 1988, 'How important is seed predation lo recruilment in stable papulations of long-
lived perennials 7' Oecologia, no, 81, pp, 310-5,

Anderson, D.C. 1987, 'Below-ground herbivery in nalural communities: a review emphasizing
fossarial animals', The Quartery Review of Biology, no. 62, pp. 261-86.

Anderson, .M. & Rowney, D.L. 1998, ‘The edible plant Dichefostamma capitatum: iis vegstative
repreduction respanse {o different indigenous harvesting regimes In Califomia’,
Restoralion Ecology, vol. 7, na. 3, pp. 23140,

Aptin, G. $999, Aus!rafians and their Environment, An Infmduciion ts Envionmental Studies,
Oxiorg University Press, Melbourma,

Alliwill, P, & Wiisen, B. 2003, Ecology, Ar Auslakiar perspeclive, Oxlord Press, Melboume, Auslrlia.

Auld, B.A. & Madd, R.W. 1998, Weeds An ilusiralad bolanical guide o Iie weads of Australia,
Inkata Press, Metbourne.

Baar, J. & Kuyper, T.W. 1898, ‘Resloralion of aboveground eclamycorrhizal flora in stands-of Pinus
sylvestris (Scols Pine) in The Nelherlands by removal of liller and humus’, Restoration
Ecology, vol. 6, no. 3, pp. 227-37. :

Baisan, C.H, & Swetnam, T.W. 1997, Inleracfions of fire regitmes and land use in (he corferal Rio
Grande valley, Research paper RM-RP-330 Fort Collins, GO: USDA Forest Senvice,
Rocky Mounlain Forest and Range Experiment Stalion.

Beames, L., Hocking, C. & Wiodarezyk, P. 2005, ‘Urban grasslands, Lheir managemant and
rasteralion’, Plant Protection Quarterty, vol. 20, no. 1, pp. 3-8.

Belsky, A.J. 1992, 'Effacis of grazing, compelilien, dislurbance and fire on species compesilion and
diversity in grssiand communities', Joumal of Vage!alion Science, vol, 3, pp. 187 200,

Benvenut, S. 2004, "Weed dynamics in the Medilerranean urban ecosystem: ecology, biodiversity
and management’, Weed Research, vol. 44, no. 5, pp. 34154,

Bewley, J.D. & Black, M, 1894, Seed: Physiclogy of developmeni and germinalion, Secand edition,
Plerum Press, New York.

Bowler, JM. 1970, ‘Alluvial lerracas in lhe Maribyrnong vaiey near Keilor, Viclaria', Viclordan
Natural Museum Memoirs, no. 30, pp, 15-59.

Brida, T.F. 1898, Lelfers from the Viclorian Pioneers, Govemmant Printer, Melboume.

Briese, Pellit & Andersan 2001, Biclogical Conirol of Serratad Tussock and Chilean Needle Grass,
RuralInduslries Research & Development Corparation, Canbetra,

Brown, [ 1991, Bury My Heart at Wounded Knee, An Indian History of the American West, Henry
Holl and Company, [nc, Uniled Slales of America.

Brown, E. 1977, A faithii! piclure the fellers of Eliza and Thomas Brown at York in the Swan river
colony 1841-1052, Fremanlle Arls Cenfze Press, Fremarile,

Brawn, P. 1992, ‘Recent human evolulion in East Asia and Ausiralia’, Phifosophicel frensactions of
the Royal Sociey of London Series B, no. 337, pp. 235-42.

Carlsen, .M., Menke, £W. & Paviik, B.M. 2000, 'Reducing compelilive suppression of a rare
annua! forb by resloring nalive Califomia peranniat grasslands’, Restoration Ecology,
vol. 8, no. 1, pp. 18-29. :

Chambers, J.C. & MacMahan, J.A. 1994, 'A dayin lhe Life of a seed: Movemenls and fates of
seeds and theirimplications for nalural and managed syslems’, Annual Review of
Ecology and Syslemalics, no. 25, pp. 263-92.

Chaal, P.J., Day, J.C. & Meredith, C.W. 1979, Fire in the National parks of North West Vicloria,
National Parks Service, Vicleria,

Christeénsen, P.E. & Burows, N.O. 1988, 'Fire: an old tool wilh a new use', in R.H. Groves & J.J.
Burdon (eds), TTie Ecology of Biolagical Invasions, Cambridge Universily Press,
Canbermra Ausiraliz, pp. 97-105. -

Claridge, AW. & Barry, §.C. 2000, Factors influencing the distrbulion of medium-sized ground-
dweliing mammals in soulheasiern mainland Australia', Austrafian Joumal of Ecology,
vol. 25, no. G, pp. 676-86, ’

Clark, 1.0. (2d.) 1998, The Joumals of George Augustus Robinson, val. 1:135; vol 2;326, Hedtage
Maiters, Melbourne,

Clarke, P.A 1885, ‘The imporiance of roots and lubers as a food source for southem South Australian
aborigines’, Joumal of Antfiropolegical Sociely of South Austrafia, vol. 23, pp. 2-14.

Clarke, P.J. & Davison, E.A. 2004, ‘Emergence and survival of herbaceous seedlings in temperate
grassy woodlands: Recruilment limitations and regeneration niche’, Austral Ecology,
val. 29, no. 3, pp. 320-31.

Clarke, P.J., Myerscough, P.2. & Skelion, N.J. 1596, ‘Plant co-existence in coastal heaths;
betwaen- and wilhin- habilal efecls of compatilion, dislerbance and peedation in
the post-fire environment’, Ausiralian Jounal of Ecolegy, no. 21, pp. 55-63.

Clemenls, D.R., Bancit, D.L., Murphy, $.D. & Swanton, C.J. 1995, “Tillage effecls on the weed seed
relum and seedbank composilien’, Weed Science, vol. 44, no. 2, pp. 314-22.

Coffin, 0., Laycock, W.A. & Eauenrolh, W.K. 1988, ‘Disturbance intensity and abave and below
ground herbivary effecls on long-lerm {14yr) recovery of a semiarid grasstand’, Plani
Ecology, vol. 139, pp. 221-33.

Collins, 5.L. 1959, ‘Experimental analysis of palch dynamics and community helercgeneily in
1allgrass prairie’, Vegelatio, vol. 85, pp. 57-65.

Colling, S.1.. & Uno, G.E, 1985, 'Seed predalion, seed dispersal and dislurbance in grasstands: a
comménl’, The American Naturalisi, vol. 125, no. 8, pp. 866-72.

Cemmonweallh-of Auslralia 2002a, Extine! mammal species recorded for the Victoria volcanic
plain,Nalural Herilage Trust, viswad 6/6/5 2005, <htip:faudil dah.gov.aufANRA
vegelation/docs/bioregion/mammals-extinct.cfmtregion-code=\VWP>,

Commonweslth of Australia 2002b, Specias al risk in each subregion, Natural Heritage Trust,
viewed 6/6/05 2005, <hitpfaudit.deh.gov.au/ANRANvegelalion/bio_asses/
ibra_gcothreal_spp.cim>.

Cemmoenweallh of Australia 2005, National Land.& Waler Resource Audt, viewed T/8/05, Nalural
Heritage Trust, <hilp:/audit, deh. gov.au/ANRAlvegetation/>.

Cordell, E. 1997, Archaeology of the Sculfwes!, Academic Press, San Diego, Galifornia.

Caorr, K. 2002, A Firsy Comeback, Footprinls Fact Series, No 23, Greaning Austrafia Vicloda, Metboume.

Craigis, V. & Hocking, C. 1998, 'Inbroduction’, in V. Craigie & €. Hocking {eds), Down o Grass
FRools. Proceedings of a conference on management of grassy ecosystems, Vicloria
Universily, St Albans, Melboume.

Cribb, A.B. & Cribb, J.W. 1887, Wild Foodl in Australia, Fontana/Collins, Sydney, Auslralia.

Cropper, 5.C. 1893, Managemen! of Endangered Plants, CSIRO Publishing, Easl
Metbourne Victoria.

Curr, E:M, 1883, Recollestions of squalling in Victoria, 1841-1851, Raberison, Melbourne.

Davies, R. 1998, "Weed managementin lemparale grassy ecosystems in South Australia’, paper
presented lo Down lo Grass Rools. A canference on managemeni of grassy
ecosystems, Victoria Universily, Melboume,

Davis, L. 1988, 'Cn this earlh: Hupa land domains, images and ecelogy on 'deddeh nianisan”, #hD
Disserlalion thesis, University of Celilomia, Berkelay, Califemia.

Dawsan, J. 1981 [1681], Ausirafian Aboriginals, The languages and cusioms of severalinibes of
aboriginals in the westem distric of Vicfona, Australia, Ausiralian Inslilule of Aborigina!
Studies, Canberma, Austrzlia.

De Jong, T. & Klinkhamer, P. 1888, ‘Seedling eslablishment of the biennfals in a Girsium vidgare
and Cynoglossum officialein a sand dune area the importance of waler for differenlial
survival and growth’, Joumal of Ecofogy, no. 76, po. 333402,

Donelan, M. & Thompson, K. 1980, ‘Distribulion of buried viable seed along a suceessional series’,
Biological Conservalion, no. 17, pp. 297-311.

du Cros, H. 1990, The Western Ragion Melbourne Matropolitan area, An Archasological
survey, Ceeasional Report No 27, Deparimani of Canservalion & Environment,
Melboume,

Eckslein, R.L. 2005, ‘Differential elfects of inlerspecific inleraclions and waler availabilily on
survival, grawth and fecundity of hrae congeneric grassland herbs', New Phyiologist,
vol. 166, nc, 2, pp. 525-38.

Eddy, D.A. 2002, Managing Nalive Grassland: A guide lo management for conservalion and
landscape profection, World Wide Fund for Nature, Sydney, Australia,

Edwards, G.R. & Crawley, M.J. 1898, 'Herbiveres, sead banks and seedling recruitment in mesic
gressland’, Joumal of Ecology, no. 87, pp, 423-35,

Eriksson, 0. & Jakabsson, A. 1398, 'Abundance, disiibulion and [ife histories of grassland planls:
a comparalive sludy of 81 species’, Joumnal of Ecofogy, vol. 86, ne. 6, pp. 922-33,

Erzndson, J.M. & Glassaw, M.A. 1987, Archaeology of the California coast during the middle
Holacene, Perspectives in Cafiformfa Archaeclogy, vol. 4, Instilule of Archagnlogy, Las
Angeles, Califomnia.

Evans, R.A. & Young, LA, 1972, ‘Microsite requiramenls for establishment of annual rangeland
weeds', Weed Science, vol. 20, no. 4, pp. 350-6.

Fenrer, M. & Thompscn, K. 2005, The Ecology of Seeds, Cambridge University Press, United Kingdam.

Flannery, T. 1990, Ausiralia's Vanishing Mammals, Endangered and extinci nalive species, RD
Press, Australia.

Forcefia, F. 2000, ‘Rotary hoging substilules for two-lhirds rate of soll-applied herbicide', Weed
Science, vol. 14, no. 2, pp. 298 -303.

Fosler, B.L. 2001, ‘Consiraints on colenizalion and specles richness along a grassland produclivity
gradient: the role of propagule availabiiity', Ecology Lellers, no. 4, pp. 530-5.

Fox, B.J. 1982, ‘Fire and mammalian secondary succession in a Austrafian coastal healhy,
Ecology, vol. 63, pp. 1332-41.

Fox, M.D. & Fox, B.J. 1986, 'The susceplibility of natural communities to invasion’, in R.H. Groves
& J.J. Burdon (eds}, Ecology of Bivlogical invasions, Cambridge University Press,
Canberra, Ausiralia, pp. 57-66.

Fynn, RW.S., Morris, €.0. & Kirkman, K.P. 2005, 'Plant strateqies and traft rade-offs inlluence
Irends in competiliva ability along gradients of sofl fertilily and dislurbance’, Jawmal of
Ecology, vol. 93, ne. 2, pp. 384-04.

Garkaklis, M.4,, Bradley, J.S, & Woaller, R.D, 1998, ‘The effects of Woylle (Betlongla peniciliata)
foraging an scil waler repe!lency and waler infillralion in heavy lexiured sails in
seulhwaslem Ausiralia’, Ausiralian Jowrmal of Ecology, no. 23, pp. 492-6.

Indigenotes Volume 17, Number 1, April 2006

Page 13



The role of soil disturbance in promoting the recruitment of grassland forbs

— continued

Garkaklis, M., Bradley, .[.5. & Wooller, R.D. 2000, 'Digging by vertebrales as an activily
pramaling the develepment of water-repellant patches in sub-surface sofl', Jowmal of
Arid Environments, vol, 45, pp, 35-42,

Garkaklis, M.JJ., Bradiey, J.5. & Weoller, R.D. 2004, ‘Digging and soil umaver by a mycophagous
marsupial’, Journal of Anig Environments, no. 56, pp. 569-78.

Gilledder, L. & Kirkpatrick, J.B. 1994, '‘Genecologica! vaniation in the gemination, growth and
morghalogy af four pepulatiens of a Tasmanian endangered perennial daisy,
Leucochrysum albisans', Austmiiat Jowrial of Bolany, no. 42, pp. 431-40,

Gotl, B. 1982, ‘Ecalagy of oot use by Ihe abaniginals of soulhem Auslralia', Archaedlogy in
Oteania, no. 17, pp. 58-67.

Gotl, B. 1983, 'Murnang - Microisens scapigera; a sludy of a staple focd of the aberigines’,
Ausiralian Aborigina! Studies, no. 2, pp. 2-18.

Gotl, B. 1952, 'Koorie use and managemenl of he plains’, paper presented lo The Greal Plains
Crash, Proceedings of a conference on lhe grasslands and grassy woodlands of
Vicloria, 51 Albans, Melboume.

Golt, B. 1989, 'Fire as an aboriginal management 100l in soulh-gaslem Austrafia’, paper presenled
Io Auslrafian Bushfire Canferencs, Albury, New Soulh Wales, Australia.

Gott, B, 2004, *Aboriginal fire management in south-easlem Auslralia - aims and fraquency’,
Joumal of Biogeography, no. 31, pp. 1-6.

Gotl, B. 2005, VICUSE Database, Department of Biological Sciences, Monash University, Clavlon, Melboume.

Graag, B.J., Hansen, T. & Sunde, P.B, 2004, The imperance of rectuitment limilaton in forest planl
species colonization: a seed sowing experiment’, Flora, vol. 199, no. 3, pp. 263-70.

Graetz, D.R,, Fisher, R.P. & Wilsan, M_A. 1992, Looking back the changing Jace of the Ausiralian
contingnt 1972-1992, C5IRO Office of Space Science & Applicaticns, Canberra,

Grey. G. 1841, Joumal of two expeditians of discavery in Norh-wesl and Western Auslralia, during
tha years 1637-1639, Boone, London.

Grime, J:P, & Hilller, 5.H. 1992, ‘The Contribution of seedling regeneration to-the sinictyre and
dynamics of pianl communilias and farger unils of landscape’, in M. Fenner (2d.),
Seeds, The Ecology of Regeneralion int Flan! Communities, Cab International, United
Kingdom, pp. 349-64.

Grubb, P.J. 1977, The maintenante of species-ichness in plant communities: the importance of
1he regeneralion niche’, Biological Reviews, no. 52, pp. 107-45.

Gurevitch, J, & Unnasch, R.S. 1989, 'Experimental removat of a dominant species at two lavels of
soil ferlility', Canadian Joumnal of Bolany, no. 67, pp. 3470-7,

Hellyer, H. 1987 [1861], ‘Survay Office Reparts. Repart of Mr.H Hellyer, daled Circufar Head 3th
March, 1827.'in Venlfuring Wastwood, Tasmanian Gavemment Prinler, Hobarl, pp, 25-32,

Hesler, A.J. & Hobbs, R.J. 1992, 'Influence of firz and seil nulrents an nalive and non-nalive
annials at rempant vegelzslion edges in lhe Weslem Auslralian whealbsll', Jounal of
Vegelalion Science, na, 3, pp. 101-8,

Haywaood, V.H. 1989, ‘Paitems, exienls and modes ofinvasions by izmesidal plants', in J.A, Drake,
H.A. Meoney, F.c. Casld, R.H, Groves, F.J. Kruger, M. Rejmanek & M. Wiliamsan (eds),
Biofogical invasions: a Global Perspective, Scope 37, John Wiley & Sons, Greal Britain.

Huobbs, R.J, & Atkins, L. 1988, 'Effect of disturbance and nutrient addilion on nalives and introducad
animals in plani comemunities in the weslem Auslralian whealbelt, Australian Joumal of
Ecology,no. 13,pp. 171-9,

Hobbs, R.J. & Huenneke, L.F. 1992, ‘Disturbance, Diversity, and Invasian: implicalions for
Conservalicn', Conservation Biology, vo). 6, no. 3, pp. 324-37.

Hofmann, M. & Isselstein, J. 2004, 'Seedling recruitment on agricullurally improved mesic
grassland: lha influence of dislurbance and management schemes', Appliad Vagelation
Science, no. 7, pp. 193-200.

Hook, P.B,, Lauenvoth, WK, & Burke, 1.C. 1994, 'Spatial patiems of roots in a semiarid grassland: abundance of
canopy openings and regeneralion gaps', Joumal of Ecology, vol, B2, no. 3, pp. 485-94.

Herten, D.R. 1982, "The buming queslion: aborigines, fire and Ausiralian ecosyslems', Mankind,
val, 13, no, 3, pp. 237-51.

Houle, G, 1998, 'Environmenial fillers and seadling recruitment on a coaslat dune in subarclic
{Quebac (Canada)’, Canadian Journal of Bolany, no, 74, pp, 1507-13,

Hulme, P.E. 1994, ‘Seedling herbivory in grassiand: relafive impact of vertebrate and inverlebrale
herbivares’, Joumal of Ecolagy, vol. 82, pp. 873-80.

Husten, M.A. 2004, 'Management strategies for plantinvasions: manipulating productivily,
disturbance, and competition’, Diversily and Dislributions, vol. 10, no. 3, pp. 167-78.

Isaac, G. 1971, The diel of early man: aspecls of archeclegical evidence from Ihe lower and
middle Pleistocene siles in Africa’, Word Archaesingy, no. 2, pp. 278-98.

Jones, R. 1992, 'Natural and human inluences on the dislibution and exienl af Viclorian lowland
grasslands’, paper presenled ta Tha Great Plains Crash, Proceedings of a conference
on lhe grassiands and grassy woodlands of Vicloria, St Albans, Melboume,

Jutila, HM, 2003, 'Germination in Ballic coastat wetland meadows: similarities and difierences
between vegstation and seed bank', Plant Ecofogy, vol. 166, no. 2, pp. 275-92.

Jufila, H.M. & Grace, J.B, 2002, ‘Effects of disturbance on germination and seadling establishment
Inacoaslal prairie grassland: a {ast of lha competilive release hypathesis', Joumal of
Ecology, vol. 90, no. 2, pp. 291-3(2,

Keeley, J.E. 2002, ‘Nalive American impacls-on fire regimes of the Califomia coaslal ranges',
Joumal of Biogeography, vol. 29, no. 3, pp. 303-20.

Kemp, E.M. 1981, 'Pre -gualemary fire in Auslralia’, in AM. Gill, R.H. Gzoves & LR. Noble (eds),
Fire and the Australian Biola, Australian Academy of Science, Canbarra, pp. 3-22.

Kendall, D. 2003, ‘Revegetation case study - Organ Pipas National Park’, Honours (hesis,
Melbourne University.

Kirkpatrick, J.B. & Gilfedder, L. 1988, ‘Conserving weedy nalives; Two Tasmanian endangered
herbs in the Brassicaceae', Ausirafian Joumal of Ecology, no. 23, pp. 466-73.

Kirkpatrick, J.8., McDougall, K. & Hyde, M. 1985, Ausiratia’s most threafened ecosystem: the
southeastem lowland nalive grassiands, Surrey Baalty & Sons in associalion with The
World Wide Fund for Nalure Australia, Chipping Norlon, M. 3. W, Ausiralia.

Kitajima, K. & Tilman, D, 1998, ‘Seed banks and ssedling eslablishmenl on an axperimental
produclivity gradient’, Oikos, no. 76, pp. 381-81.

Klein, R, 1993, ‘Hurder-gatherers and farmers in Africa 10,0008C-200AD", inG. Burenhult (ed.),
The MMustrated Hislory of Humankind People of the Stens Age Hunler-gatherers and
Early Farmars, University of Queensland Press, Ausiralia, pp. 38-57.

Knax, |, Ladiges, P., Evans, B. & Saint, R. 2001, Biology 2nd Editicn, The McGraw-Hill Book
Compary, Auslralia,

Kutt, A., Ross, J,, Banis, C., Caulson, G. & Webster, A. 1385, ‘Conservation of an endangered spacies:
lhe Slipad Legless Lizand Working Group as a successiul interagency initiative’, in Nature
Conservation 4 The Role of Networks, Sumay Bealy & Sons, Viclaria, Australia, pp, 451-9.

Lambers, JH.R., Harpcle, 8.W., Timan, D., Knops, J. & Reich, P.B, 2004, 'Mechanisms
responsible for the posilive diversily-produclivily relalionship in Minnasala grasslands',
Ecolegy Lelfers, vol. 7, ne. 8, pp. 661-8.

Lavorel, 5. 1999, ‘Ecological diversily and resilience of Medilerranean vegetation to dislurbance’,
Diversily and Distribufions, vol. 5, ne. 5-2, pp. 313,

Lofgren, P., Erksson, C. & Lehlilz, K. 2008, ‘Population dynamics and the effeclof disturbance in the
monocarpicherb Carlina vulganis {Asteraceas), Annales Botanici Fennici, vol. 37,no. 3, pp. 183-92.

Low, T. 1988, Wild food Plants, Angus & Rotinson Publishers, North Ryde, New Sauth Wales.

Lunt, |. 1390, 'tmpact of an autumn fire on a fang-grazed Themedia trizndra (Kangaroe grass)
grassland; implications for managemenl ofinvadad, remnani vegetations', Viclorian
Naluralist, vol, 107, pp. 45-51,

Lunt, | 1994, "Variation in flower producfion of nine grassland species wilh lime since fire, and
implications for grassland management and restoralion', Pacific Consenvaiion Biology,
no, 1, pp. 359-66.

Lunt, . 1897, Effecls of long-lerm vegetalion managsment on remnani grassy forests and
anlhropogenic native grasslands in south-easlem Australia', Biological Canservation,
vol. 81, pp. 26797,

Masan, B. 2004, 'Direclions far best management of Kangarco Grass ( Themeda Irandra forssk.)
re-eslatlishment in southeaslem Australian native grassland remnants’, Goclor of
Philosophy thesis, Victoria Universily of Technalogy.

Maithies, M.D. & Spillmann, H. 2000, 'Reduced fecundily and offspring performance in small
populalions of tha declining grassland plants Primula vers and genfiana luted’, Joumnal
of Ecology, no. 88, pp. 17-30,

May, R.M., Lawlon, £H. & Stork, N.E. 1985, 'Accessing extinction rales’, in J.H. Lawton & R.M.
May (eds), Extinction Rates, Oxford Press, Oxford, pp. 1-24.

McCrawley, W. 4996, The first angelinos, Ballena Press, Novato, California,

MeDaougall, K. & Morgan, J. 2005, ‘Eslablishment of nalive grassland vegelalion at Organ Pipas
Nalional Park near Melbaume, Victoria: Vegetation changes from 1988 to 2003',
Ecoicgical Managemen! & Rasloralion, vol. 6, o, 1, pp. 34 42,

Mclntyre, 5. 1990, ‘Garmination in eight nalive species of herbaceous dicet and implicaticns for
{heir usa in revegetation', Viclordan Naturafist, vol. 107, no. 5/6, pp. 154-8.

Mclintyre, 5. & Lavarel, 8. 19843, 'Predicting richness of native, rare and exotic plants in msponse
{o habital and dislurhance variables across a variegaled landscape', Conservalion
Bialogy, val. 8, no. 2, pp. 521-31.

Mcinlyre, §. & Lavorel, 5. 1984b, ‘How emircnmental and disturbance factors influence species composiion in
temperale Austraian grassiands’, Jourmalof Vegetation Science, vol. 5, pp, 373-94,

MgInlyre, 5. & Marlin, T.G. 2001, 'Biophysical and human influances on plant species richness in
grasslands: Cemparing varisgaled landscapes in sublropical and temparata ragions',
Auslralian Ecology, val, 26, no, 3, pp. 23345,

Melnlyre, §., Buang, Z. & Smith, A.P. 1993, ‘Pallems of ahundance in grassy vagetalion of the
New England Tablelands: identifying regiona! rarily in a lhreatenad vegetalion Lyps',
Auslralian Journal of Boany, no. 41, pp. 49-64.

Mclntyre, 5., Lavorel, S. & Tremoni, M. 1995, ‘Plant life-history atirbules: heir relationship to
dislubance msponse in herbaceous vegelation’, Joumnal of Ecolegy, no. 83, pp. 3144,

Menkhorst . & Knighl, F, 2001, A Fiaid Guide to the Marmmials of Australiy, Oxford University Press, Australia.

Mensing, $.A., Michzelsen, J. & Byrme, R. 1993, ‘A 560-year recard of Santa Ana fires
reconstructed from charcoat deposited in lhe Santa Barbara Basin', Qualemary
Research, no. 51, pp. 295-305. -

Middlelon, W.G.D. 1571, 'Binds of Weslam Vicloria', in MH. Couglas & £. O'Brien {eds), The Natural
History of Western Victona, Auslralian nslitule of Agricultural Science, Melbourne.

Miller, G. 2000, Living in The Envirenmeni, vol. 13, BrockiCole Publishing Company, U.S.A.

Mitcheil, T.L. 1838, Three expediiions irto the intedcr of Eastem Australia, ¥ & W Boone, London,

Montabvo, AM., Mchillan, P.A, & Allen, E:B. 2002, The Relative Imporanice of Seeding Method, Soil
Ripping, and S Variables on Seeding Success’, Restorztion Ecology, val. 18, no. 1, pp. 52-67.

Morgan, J. 1985a, ‘Ecological sudies of the endangered Rulidosis feplorhynchioides, 11, Patlems
of seedling emergance and surviva! in a nafive grassland’, Australian Journal of Bolany,
no. 43, pp. 13-24.

Morgan, ). 1995b, ‘Ecological Studies of the endangered Rutidosis leplomhycholdes, 1. Seed
produclion, soif seed bank dynamics, populalion dansily and heir effscls on
recnitment, Australian Joumal af Boiany, na, 43, pp. 1-11,

Morgan, J. 1997, The efects of grassland gap size on estabfshment, growth and foweriry of the endangered
Rutidosis feptorhychaides (Asteraceae), Joumaf of Appliad Ecology, vol 34, pp. 566-76.

Morgan, J. 1998a, ‘Comparative germinaticn responses of 28 iemperate grassland species’,
Ausirafian Journal of Botany, vol. 46, pp. 209-19,

Morgan, J. 1998k, Tmporiance of canopy gapsior recruitment of some forbs in Themerfia fiandra- dominated
orasslands n.South-eastem Austraka’, Austrafan Joumnalof Botany, no, 46, pp. B09-27,

Mergan, J. 1899, 'Effacts of populalicn size on seed produclien.and germinabilily in an endangered,
fragmenled grassland plant', Conservalion Biology, val. 13,na. 2, pp. 266-73,

Margan, J. 2000, ‘Repraductive skccessin re-esiablished versus natural populations of a threatened
grassland daisy |Rutidosis Jeptorhyncoidesy, Conservalion Biology, vol. 14, no. 3, pp. 780-5.

Morgan, J. 2001, ‘Seadling recrultment paitems over four years in an Australian parennial grassland
communily wilh different fire histories', Journal of Ecology, vol. B9, no, B, pp. 906-19.

Mergan, J. & Lunl, 1. 1994, '‘Germinaion characlerslics of eight comman grassfand and woodland
forbs', Vicloran Naturalisf, val. 11, na, 1, pp, 107,

Page 14

Indigenous Flora and Fauna Association Inc. gncorporaied Association No A00157238)



Mouquet, N., Leadly, P., Meriguel, J. & Loreau, M. 2004, Immigration andiocal compeliioninherbaceous
plant commurilies; a lhree-year seed-sowing experiment, Oos, vol. 104, no. 1, pp. 77-60.

Mubvaney, .. 1691, Visions ofenvironment ancverview, in D.J. Mulvaney {ed ), The Humaniies and the
Austefanenvinnment, Austraien Academyof the Humenifies Ocrassional Paper 11, Austraia, pp,
ma

Mutch, RW. 1970, ‘Wildiand fires and ecosyslems - a hypolhesis’, Ecafogy, no. 58, pp. 1046-110,

Nicoira, A.B., Babicka, N. & Wesloby, M. 2002, ‘Seeding rool anatomy and marphology: an
examination of ecological differentiation with rainfall using phylogenlicallyindependent
conlrasis’, Oecologia, no. 130, pp. 136-45.

Ollf, H,, Pegtel, DM, Groenendael, J M.V, & Bakkar, J.P. 1894, ‘Germinalion stralegies during
grassland succession', Joumal of Ecology, no, 82, pp. 69-77.

Overmars, F. 2005, ‘ntegrated control of Serrated lussock on a nalive grassland - mere than ane
way lo kill a cal', Plartt Protection Quarteriy, vol, 20, no. 1, pp. 17-20.

Peart, D.R. 1889, "Species interaclions in a successicnal grassland, t Seed rain and seedling
recruitment’, Joumal of Ecology, na. 77, pp. 236-51.

Phillips, A. 1858, 'Eslabfishing a Themeda frandra (Kangaroo Grass) sward: one act in lhe theatre
of grassland management’, paper presenled lo Down to Grass Rools. A conference on
management af grassy ecosyslems, Victoria University, Melbauma,

Phillips, A. & Hocking, €. 1986, ‘A melhod for replacing semaled lusseck wilh weed-free kangaro
grass in degraded nalive grassland remnanls’, paper prasenled to Eleventh Annual
Weeds Conference, Melbouma.

Pickalt, S. & Whita, P, 1985, The Ecology of Nalural Disturbances and Pateh Dynamics,
Academic Press Inc, United Kingdem.

Pizzey, G, & Kright, F, 1997, The Graham Pizzey & Frant Knight Field Guide ta the Birds of
Auslralia, Angus & Rabertson, Australia,

Piall, W.J. 1975, 'The celenizalion and formalion of equilibrivm plant species associalions ona
badger disturbances in a 1allgrass prairie', Ecofogical Monogr, no. 45, pp. 285-305.

Pens, Tk, 1892, ‘Seed responses to light', in M. Fenner (ed.), Seeds, The Ecclogy of
Regeneralion in Plani Communilies, Cab inlemational, Uniled Kingdom.

Presland, G. 1983, Anarchaeclogical survey of the Melbouma Mefropofilan area, No 15, Melboume.

Presland, G, {ed.} 1977, Joumals of George Augustus Robinson, Jan-March 1840, vol. 5, Records
Viclorian Archagological Survey.

Prestand, G. (ed.) 1980, Joumals of George Augusius Robinson, May- Aug 1841, vol. 11,
Records Viclorian Archaeclegical Survay.

Primack, R.B. & Miaa, S.L. 1991, 'Disparsal can limit local plant distribulion’, Conservalion
Biclogy, vol. §, no, 4, pp, 513-9,

Probert, R.J. 1992, “The rofe of tamperalure in germinalion ecophysiology', in M. Fenner (ed.),
Sevds, Tha Ecology of Regeneralion in Piant Communilies, Cab Inlemational, Unlied
Kingdom, pp. 285-323.

Pyrke, A. 1884, ‘Soil dislurbance by native mammals and the germination and establishment of
plant species’, Doctor of Philosophy Ihesis, Universily of Tasmania.

Raish, C. 2004, ‘Historic and contamporary land usa in soulhwestern grassland ecosystems’, in
O:.M. Finch {ed.}, Unilad Stafes Depadmep| of Agriculiure, Fores! Service Generyl
Technical Report RMRS-GTR-135, vol, 1, pp. BE-114.

Reader, R.J. & Buck, J. 1981, "Communily respanse lo experimental soil disturbance in a
‘midsuccessienal pasiure’, Vegetatio, val, 92, pp, 151-9,

Rice, K.J. 1987, ‘Inleraction of dislurbanca patch size and herbivory in Eradium colenizalion',
Ecology, vol. 68, no. 4, pp. 1113-5, ' '

Robinson, R. 2003, ‘Nalural recruitment of native forbs in the grassy ecosyslems of Soulh-easiem
Auslralia’, Mastar of Scisnce lhesis, Vicloria University of Technology.

Ralls, £.C. 1998, ‘Land of grass: the loss of Australia’s grasslands', Ausirafian Geographical
Sludies, vol. 37, no. 3, pp. 187-213. .

Roper, CK. & Graber, [1.M. 2001, 'Compatilion and niche overlap between Nalive Americans and
Grizzly bears on lhe Westem slope of the Siarra Nevada', paper presenied to Society
for American Archaeology 66 Annual Mealing, New Oreans, Los Angelss.

Rowlay-Conway, P, 1993, "Shell middens: (he rubbish dumps of hislory’, in G. Burenhuil (ed.}, The
Hliustraled History of Humankind People of the Stone Age Hunler-gatherers and Eary
Fanners, Universily of Queensland Press, Auslralia, p. 62,

Roxburgh, 5.H., Shea, K. & Baslow Wilsen, .J, 2004, "The intermediate disturbance hypolhesis: patch
dynamics and mechanisms-of species coexislence’, Ecology, vol. 85, no, 2, pp, 358-73,

Rundel, P.W, 1995, Monocstyledonous geophyles in the Cafformia flara', Madiono, vol. 43,na. 3, pp. 355-68.

Satller, P. & Creighlon, C. 2002, Auslralian Temesinal Biodiversiiy Assessment 2002, National
Land and Water Resources Audil, Ausiralia,

Scarlett, N.4. & Parsons, R.F. 1989, ‘Conservation biology af Ihe soulhern Auslralian daisy
Rulidosis leplomhynchoides’, in T. Clark & J.H. Seeback (eds), Managemen! and
Conservalion of Small Populations, Chicago Zoological Sociely, Melboume, Auslrlia,

Scarlelt, N.H. & Parsons, R.H. 1992, Projec! 45: propagation of threatened planis in Viclorian
reserves. Repart for, Worl Wide Fund fer Nature, Sydney.

Schmidt, C.P. & Belford, R.K. 1983, A comparison of different lilage-seeding syslems: the
inleraction of tllaga and ime of sowing an sandplain soils in Weslem Australia’,
Auslrafian Jounal of Experimanial Agricufiure, na, 33, pp. 895-300.

Schultz, C.B. 2001, ‘Restoring resources for an endangered bulterlly', Joumalof Applied Ecology,
vol. 38, no. 5, pp. 1007-19,

Seeheck, J.H. 1984, "Mammals of Ihe plains or, whera have all the wombals gone?' in D, Confey
& C. Denis (eds), The Westem Flains - A Nalura! Social History, Ausiralian Institute of
Agricufiural Science, Metbouma.

Sheley, R.L. 2002, ‘Chapler 3: Plant invasien 2nd succession’, in Invasive Plant Management
Texibook, Depariment of Resource & Environmenlat Science - Centra for invasive
PlantManagemen, pp. 1-17.

Sitvertown, J. 1980, "Leal-canopy -induced seed dormancy in a grassland flora’, New Phylologis!,
no. 85, pp. 108-18,

Simmons, M. 1079, "Histary of Pueblo-Spanish relations to 1821 in A. Orliz (ed.), Handbook of North
American Indians: Souffwest (3), Smilhsorizn Inslitution, WashIngluh DC, pp. 176.93.

Singh, G., Kershaw, A.P. & Clark, R, 1981, ‘Quatemary vegalation and fire hislory in Australia’, in A.M.
Gill{ed.), Fire and the Australian Biota, Ausiralian Academy of Science, Canberra,

Smilh, R.L. & Smilh, T.M. 1338, Elements of Feology, Fourth Edition, Benjami/Cummings Science
Publishing, San Francisco, Califomia,

Soloman, E.P., Berg, L.R. & Marin, D.W. 1899, Biclegy, fifth edition, Saunders College Publishing,
Uniled Slales of America,

Soons, M.B. & Heil, G.W. 2002, ‘Reduced colonizalicn capacily in fragmenled pepulations of wind-
dispersed grasstand forbs', Joumal of Ecology, val, 90, no. 6, pp. 103343,

Slokes, J.L. 1646, Discoverios in Ausirafia, Boone, Londen.

Thempsan, D.K. 1949, Econormic structure and'the ceremonial oycle in Amhem Jand, Macmillan, Meloume.

Tilman, D, 1897, ‘Community invasibillty, recruilment limitation and grassiand bicdiversily’, Ecology,
vol. 76, no. 3, po. 81-92.

Timbrook, .. 1984, ‘Chumiash ethnobolany: a prefminary reper{, Joumnal of Etfnobiclogy, na. 4, pp. 50-64.

Turnbal, L., Crawley, M. & Rees, M. 2000, ‘Ara plani populaticns seed fimiled? A review of sead
sowing experimenls', Oikos, vol, 88, no. 2, pp. 225-36.

Vertiar, F.J. & Kitkpatrick, J.B. 2005, ‘Frequent mowing is beliar han grazing for lhe conservation value of
lowland lussock grassland at Pentville, Tasmania', Austral Ecology, vol. 30, na. 1, pp. 74-8,

Victorian Goveramen 2005, Flora information system, Viclodan Gevernmant, Melboume,

Wakefield, N.A. 1971, Mammals of Westem Vicloria', in M.H. Dauglas & L O'Brien (eds), The
Nalural History of Westem Vicioria, Ausirlian Instilute of Agricullusal Science,
Melhoume, pp. 35.51.

Wendor, F., Close, A.E. & Schild, R. 1993, ‘The use of plans in [ha Sahara’, in G. Buranhuli (ed.),
The flusirated History of Humankind People of the Sfone Age Hunler-galherers and
Early Farmers, University of Queenstand Prass, Australia, p. 49.

West, A. 1971, ‘Aboriginals of Weslern Viclora', in M.H. Douglas & L. O'Brien (eds), The Natural
History of Westem Viclorda, Ausiralian Institule-of Agricullurel Science, Melboume.

Wijesuriva, W.5. 1999, 'Invesligaticn of the refalionships between biomass reduction, soit
dislurbance, soil nutriznls and weed invasicn in basalt plains native grassland remnanis
in Viclorie, Ausiralia’, Doctar of Philasophy thesis, Victeria Universily of Technology.

Wijesuriya, W.S. & Hocking, C, 1998, ‘Why do weeds grow when you dig up nalive grasskands? The
effiects of physical disiurbances on available nutrienls, minerzlisalion and weed invasion
ingrassland soils.' paper presenied o Down lo Grass Reals. A conferance on lhe
management af grassy ecosyslems, Vicloria University, Melbourne.

Williams, N. 2005, 'Management strategies for preventing weed invasionin urban grasslands', Pfant
Proleclion Quarterly, vol. 20, no. 1, pp. 12-6.

Wirth, T.A, & Pyke, D.A. 2003, ‘Restoring Forbs for Sage Grouse Habilal; Fire, Microsites, and
Eslablishment Methods', Resleralion Ecology, vol. 11, no. 3, pp. 370-7.

Waotlon, J.T. 1998, ‘Effects of disturbance cn species diversily: A multitrephic perspective’, The
American Nalurafisi, vol. 152, no, &, pp. B03-25,

Zabel, M., Otsus, M, Liira, J., Moara, M. & Mals, T. 2000, 'Is small-scale species richness limiled by
sead availahilily or microsile availability?' Ecology, vol. 8%, no. 12, pp. 3274-82.

Save on your Ecological
Management and Restora-
tion Journal Subscription!

The subscription price for EMR for IFFA mem-
bers has been recently increased to $54.45
{including gst) as it had been at the previous
price for at least the last five years.

This new price compares very favourably with
the personal subscription price - which has
now been raised to $72.60 {including gst).

So that represents a saving of $18.15 See
IFFA's website, or check out the membership
form on the inside of your Indigenotes wrap-
per.
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[FFA activities:

20 year reunion and
new members BBQ

IFFA is 20 years old!

Come and celebrate, and hear about [FFA then
and now, and a case study of 25 years of envi-
ronmental management at the Wildlife Reserve.

Sunday 18 June at the Melbourne Wildlife Re-
serve, LaTrobe University, Melways map 19 G5.
Park in car park 8. See map in next column.

12:00 talks by Geoff Carr and Randall Robinson
ahout how IFFA came about, what it has
done and what is in the future.

1:00 BBQ - BYO food and drink

2:30 Walking tour of the Melbourne Wildlife
Reserve led by George Paras,

Bring along your photos of [FFA folk or functions.

4 ~

Membership

IFFA membership costs
$40 for non-profit organizations,
$50 for corporations,
$25 for individuals and families,

or $20 concession.

Membership includes
4 issues of Indigenotes per year, enhanced
access to IFFA's website at iffa.org.au
and discount subscription to
Ecological Management & Restoration Journal

Members should check the mailing label to
ascertain the status of their membership. If an
invoice is required, please send a purchase
order requesting an invoice.

Membership applications and renewals should be
sent to the Membership Secretary, Dimi Bouzalas,
21 Harrison Street, East Brunswick Vie 3057.

.-/

CONTENTS

President's letter — Vegetation classificaton 2

Ecological Vegetation Classes an
oversimplification? 3

Peer Review of Ecological Vegetation Classes 4
Snippets 7

Tree Frames at Organ Pipes National Park by
Robert Bender 8

The role of disturbance in promoting the
recruitment of grasslands forbs {continued)
by Deborah Reynolds 10

La Trobe Universiy

Bundooro Campus
{nmays e 1% G3)

Office Bearers:
President: Randall Robinson, P.O. Box 122, Hurstbridge
3099. Email: president@iffa.org.au

Vice-President: Ken Duxbury, email:
vicepres@iffa.org.au, phone 9859 5192.

Secretary: Michele Arundell (03) 97612787(ah) emaik:
secretary@iffa.org.au

Membership Secretary; Dimi Bouzalas
(03) 93860264. 21 Harrison Streat East Brunswick Vic

3057. email: membership@iffa.org.au

Treasurer: Caroline Dunn, email: treasurer@iffa.org.au

Committee members: Liz Henry, 9890 4542 (h), Jon
Greening 9529 2523 email: hone_5@yahoo.com

Editor: Tony Faithfull, (03) 9386 0264 (ah). 21 Harrison 5t
East Brunswick 3057. editer@iffa.org.au

Contributions to Indigenotes should be sent to the editor —
the deadline for the next issue is 15th February 2006.
Contributions must be in electronic form, either on PC
formatted floppy disk or CD or can be sent to the editor by
ematl.

The views expressed in Indigenotes are not necessarily those of the
Indigenaus Flora and Fauna Association,
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