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PREFACE
Over the last 60 years South h Australia has established a tradition of first

rate plant ecological research. T. G. B. Osborn, on his appointment to the Chair
of Botany of the University of Adelaide in 1912, laid the foundations of this
tradition. Ecologists of world repute, such as W. A. Cannon and R. S. Adamson,
came from abroad to study South Australian vegetation. J.G. Wood, after
graduating with an honours B.Sc

j
• degree in chemistry, joined Osborn on the staff

of the Department of Botany in .1923 and began a series of studies on the water
relationships, metabolism, and biogeography of South Australian vegetation.
Ecological studies were further stimulated by the establishment of Koonamore
Vegetation Reserve in the arid-zone of South Australia in 1925. The climax of
the first 25 years of ecological research, initiated when Osborn was appointed in
1912, was Wood's scholarly synthesis of the research in the Handbook of the
Flora and Fauna of South Australia, entitled "The Vegetation of South Australia",
published in 1937.

As Wood had predicted. in the preface of his Handbook, the work provided
"a basis on which more 'detailed autecological work" could "be built." The
references listed in Chapter XIV indicate the steady stream of ecologists and
pedologists who became interested in the problems highlighted in his Handbook.
Wood had intended, on his retirement, to analyse all this ecological research for
publication in a revised second edition of his Handbook. His untimely death in
1959 defeated this aim. The present author, one of Wood's students, was
invited to undertake the revision of the Handbook by the Committee for the
Handbooks of the Flora and Fauna of South Australia. Although Wood's 1937
edition formed the basis of the present edition-and some paragraphs and figures
are identical, the Handbook has been largely restructured and rewritten in the
light of current ecological thought. The author is particularly conscious of the
influence of the late Professor J. G. Wood on the development of the integrative
aspects of his ecological thought over the last 25 ye-ars.

The Handbook is designed to serve as a reference book for a wide range of
workers in ecology, climatology, soil science, biogeography, agriculture, secondary
and tertiary education. As well it is hoped that, in this age when we are all
becoming increasingly aware of environmental problems, the Handbook will be
invaluable to many members of the general public and will again serve as a
stimulus to more detailed and, in particular, more integrative ecological studies.

Numerous people have contributed to various aspects of the revision of the
Handbook and deserve my sincere thanks. Miss R. M. Arnott-Rogers, Dr. R. T.
Lange, Mr. T. R. N. Lothian, Dr.N. H. Ludbrook, Professor P. G. Martin,
Mr. B. Palk, Mr. K. P. Phillips, and Dr. R. W. Rogers have all provided photo
graphs from various sources acknowledged in the text. The South Australian
Department of Lands provided base maps on which a number of the vegetation
and climatic maps were developed. The Committee for the Handbook of the
Flora and Fauna of South Australia provided a grant to assist in the final drafting
of the maps used in Chapter XII. Mr. B. F. Frost, Mr. W. Keats, Mr. N. Hill,



and Miss Alison Specht assisted with illustrations. Dr. Hj. Eichler of the
State Herbarium of South Australia meticulously updated (December 1971) all
botanical names used in the Handbook. Mrs. M. M. Specht assisted with the
monotonous task of proof-reading and in many other ways contributed to the
successful completion of the Handbook.

Grateful acknowledgment is made of permission given by the C.S.I.R.O. to use
Figures 95, 97, 103, 105, 115, 117, 'originally published in the Australian
Journal of Botany and by the Royal Society of South Australia to use Figures
32, 41-44, 46, 47, 49, 53, 54, 56, 62, 67, 70, 73, 74, 76, 79-82, 88, 89, 91, 99,
101, 103, 104, 106, 111, originally published in the Transactions of the Society.

Department of Botany,
University of Queensland.

R. L. SPECHT

January 1972
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Chapter I-ECOSYSTEMS AND THEIR CHARACTERISTICS

7

The variety. of plants and animals inhabiting the Earth is a continuous source
of amazement to biologists and laymen alike. The fact that most of these
species have apparently survived for many thousands-and sometimes millions
of years with little modification has led laymen to assume that all the living
organisms of this world live in harmony and ever more shall do so. Such an
assumption is far from the truth. The species are slowly changing in genetic
composition. The environment changes dramatically from day to night, from
day to day, from season to season, from "drought" year to "wet" year; and has
changed greatly over historical and geological time-scales. All these changes
are integrated-alas temporarily at anyone place on the Earth-into an
ecosystem characteristic of the particular environment and usually intergrading
with no clear-cut boundary with the ecosystems in adjacent. localities.

1. Components of the ecosystem
An ecosystem is thus a temporary, stable relationship established between

plant and animal species and the environment in which they occur. For con
venience, the ecosystem can be sub-divided into broad energy-levels as follows:

Abiotic (non-living) components

A tmospheric environment (solar radiation, precipitation, snow, dew,
temperature, humidity, wind, evaporation, atmospheric gases).

Edaphic (soil) environment (water, gases, nutrients, ,organic matter,
temperature) .

Biotic (living) components

Producers (plants capable of converting solar energy into chemical energy
by photosynthesis).

Consumers (organisms consuming living plant products).

First order consumers (herbivores and plant-parasites) .
Second and third' order consumers (carnivores and animal-parasites).

Decomposers (organisms consuming dead plant and animal products).

It must be stressed, however,' that each of the components of the ecosystem
cannot be considered in isolation. Some may be more important than others,
but a change in anyone component must have repercussions on most other
components until anew equilibrium is attained.

2. Energy-balance of the ecosystem
Solar radiation is the key driving-force supplying energy in various forms to

'maintain the ecosystem in "perpetual motion". It reaches the ecosystem either
directly from the sun (direct radiation) or indirectly after dispersion by atmos
pheric particles (diffuse radiation). Diffuse radiation will thus reach the
ecosystem from all parts of the sky whereas direct radiation is received only as
sunrays travelling in straight pathways from the sun. Solar radiation, both
direct and diffuse, is composed of a wide range of wavelengths from ultra-violet
(less than 0.4 microns), through the visible wavelengths of the spectrum (0.4
0.7 microns), into the infra-red (greater than 0.7 microns), with the majority
of the solar radiation in wavelengths bands below 4.0 microns-called short-wave
radiation. The short-wave solar radiation falling on the ecosystem is supple
mented by long-wave terrestrial radiation (greater than 4.0 microns wavelength)
emitted by atmospheric particles heated originally by short-wave solar radiation,
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long-wave terrestrial
radiation

(emitted downwards)

+

short-wave solar
(global) radiation +
(direct + diffuse)

n, Rg

The radiation is measured in energy units falling on a unit horizontal surface
per unit time e.g. cal crrr-' mirr-'.

Thus the total incident radiation falling on the ecosystem may be summarized as
follows:

Total incident
radiation

Incident radiation falling on any material will be passively reflected, absorbed,
and transmitted. The three processes act almost simultaneously and must add
to 100 per cent. An ecosystem is no exception. It may be visualized as a large
sponge (composed of a solid/liquid portion-the plant-animal-soil complex
with many gaseous holes-the atmosphere) resting on the surface of the Earth.
Some of the incident radiation (about 10 per cent averaged over the Earth's
surface) is reflected from the exposed surfaces of the ecosystem. Portion of the
incident radiation will be transmitted through various parts of the ecosystem
(e.g. through thin leaves, transparent parts of animals such as insect wings), but
this transmitted radiation will eventually be absorbed by other portions of the
ecosystem; the final result is that all the incident radiation not reflected is
absorbed by some part of the ecosystem. Thus:

Total incident Reflected + absorbed
radiation radiation radiation

R, ' pRt + aRt

where panda are respectively the coefficients of reflectivity (also called albedo)
and absorptivity of the ecosystem, and the term transmitted radiation (T Rt ) , is
zero.

+ convected + conducted + evaporative
heat heat heat

Absorbed
radiation

The surfaces of the ecosystem act almost as a "black-body" in absorbing
incident radiation which is converted into heat energy. The heat' energy is then
dissipated in various ways-Cl) by long-wave. radiation from the heated surfaces
(Rn); (2) by convection of air particles heated at the surfaces (H); (3) by con
duction of heat to other parts of the ecosystem (G) e.g. into the centre of trees
and animals, into the soil and- to soil organisms; and (4) by evaporation of
liquid water molecules existing on or' in the, organisms and soil of the ecosystem
(L.E.-where L == latent heat of vaporization of water (cal g-l) and E - mass
of water evaporated per unit area per unit time (g cm-2 min-l ».

long-wave terrestrial
radiation

(emitted upwards)

aRt R, + H -t- G + L.E

However, the major driving-force of the ecosystem is a small percentage (1-2
per cent-s-and that only from the visible part of the spectrum) of the absorbed
radiation (aRt) which may be converted into chemical energy (Phs) by the
metabolic process called photosynthesis operating in green portions of plants (the
producers of the ecosystem). The equation illustrating .the 'dissipation of absorbed
radiation in the ecosystem can thus be modified to include photosynthetic energy
as follows:

aRt == R, + H + G + L.E-1- Phs

The term, net radiation (Rn)' is usually used because the meteorological instru
ment, the net radiometer, is capable of integrating both long- and short-wave
radiation received by the ecosystem downwards from the sun and sky
(R, === Rg + Rd ) and simultaneously subtracting long- and short-wave radiation
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reflected from and emitted upwards by the ecosystem (pRt + Ru ) . The equation
thus becomes:

R, === (aRt - Ru ) ~. H + G + L.E + Phs
with all terms measured in energy units per unit horizontal surface per unit
time e.g.cal crrr-' mirr-'.

Wind moving across the ecosystem will displace atmospheric particles (charged
with heat energy) horizontally. If the ecosystem is relatively uniform over a
large area, the atmospheric environment, although continually displaced
horizontally by the wind, will be essentially uniform in vertical profile across the
central section of the ecosystem; net radiation will be the only energy entering
the ecosystem. However, the edges of the ecosystem will receive atmospheric
particles charged with heat energy which have been transported horizontally
by wind from an ecosystem situated upwind from it. This advected energy, as it
is called, will supplement the net radiation falling on the ecosystem. For example,
cuol, moist, sea-breezes, because of their lower heat load, tend to reduce the
G and L.E terms in coastal ecosystems, whereas hot, dry, desert-winds, charged
with heat energy, tend to increase the G and L.E terms of more humid ecosystems.

The interaction of the terms, H, G, and L.E, determines the temperature and
water status of various parts of the ecosystem-and hence the rates of operation
of all metabolic processes in the living-organisms contained therein. The term,
Phs, is the starting point for the flow of chemical energy through the ecosystem.

3. Energy-flow through the ecosystem
Energy fixed by photosynthesis will flow through an ecosystem as envisaged

diagrammatically in Figure 1. The boxes give a rough representation of the
amount of energy stored per unit area of land in each component of the
ecosystem; the arrows represent the flow of energy from one component to
another.

(a) Energy fixation by the producers
The dissipation of net radiation (Rn) falling on an ecosystem has been

summarized above by the equation:

R, === G + H + L.E + Phs
The small amount of radiant energy fixed as chemical energy by photosynthesis
(Phs) in the producers is the starting-point for the flow of energy through the
ecosystem.

Photosynthesis is not a simple process, but involves many complex physical
and biochemical pathways in which radiation energy is trapped and .transferred
into high-energy chemical molecules. The process may be summarized in terms
of the input and output molecules in the following crude equation:

chloroplast
carbon + water + radiant ~ glucose + oxygen
dioxide energy

A deficiency of anyone of the items on the input side of the equation (or of any
one of the many intermediate molecules neglected in the summary equation) will
lead to a reduction in energy-fixation. An excessive accumulation of products
in or near thechloroplast may tend to .inhibit the process. Change in temperature
will also affect the rate of all non-photochemical reactions in photosynthesis.

Eco-physiological research indicates that' the' rate of photosynthesis of the
plant community is largely controlled by (a) the amount of photosynthetic tissue
per unit area of land, and the- optical properties and geometry of this tissue;
(b) the photosynthetic capacity of. the photosynthetic tissue {directly and
indirectly affected by the availablity of essential mineral nutrients}; (c) the
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Heat energy
lost from "the

ecosystem

Solar radiation
falling 'on the

ecosystem.

I
Photosyn th es is (Ph s)

Phs tissue

Respiration

Producers

t------Death

I
Grazing

ResPiration---D----- Death

. First o.rder con sumers

I
Predation

Respiration----01-------Death

Second order consumers

I
Predation

Respira tion---~6t------Death

Third order consumers

Dead material

Respiratian----t . I-E-DecampasifionC
Decomposers

Soil'
organic matter

Figure 1. Energy flow in an ecosystem.

intensity of radiation falling on the photosynthetic tissue; (d) the concentration
of carbon dioxide in the air-spaces of the leaf-and this is directly affected by
stomatal aperture (controlled by water potential, the concentration of potassium
ions, and the concentration of sugar in the guard cells); and (e) leaf temperature.
Other. factors, such as accumulation of photosynthetic products in the chloroplast,
may influence the process but appear to be minor in their effect.

It can be seen that all the components of the energy-balance equation

R, G + H + L.E + Phs
have a direct or indirect effect on the energy entering the producer-store of the
ecosystem. The component, Phs, represents that portion of the incident solar
radiation used in photosynthesis. The components-G, H, and L.E-will
together determine leaf-temperature which affects the rate of photosynthesis.
The component; L.E, interacts with water-supply from the soil to determine the
water potential of the leaf, affects stomatal aperture, and thus the flow of carbon
dioxide to the chloroplast.

(b) Energy transfer in and from the producer-store
The solar energy fixed by photosynthesis as high-energy carbohydrate mole

cules, termed collectively photosynthates, is an immediate source of energy for
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Growth of the
plant community

the biochemical processes necessary for the maintenance, development, repro
duction, and movement of the plant cells in which the photosynthates were
formed. The energy is released from the photosynthates by a' biochemical process
called cellular respiration' and is transferred to and utilized in other biochemical
processes.. At the same time, portion of the original chemical energy is released
in the form of heat, which is dissipated from the cell by conduction, convection,
radiation, and evaporation-that is, in the same forms of heat energy observed
above when solar radiation energy was dissipated from the ecosystem.

Not all of the photosynthates are utilized in the original producer-cell. A high
proportion of it may be translocated to cells in other parts of the plant (leaf,
stem, root, flower, or fruit) where' it may be used via cellular respiration as an
energy source for vital biochemical activities and movement (of cytoplasm, cell,
organ, and organism) with the inevitable release of some heat energy in the
process. Some of the chemical energy is elaborated into new compounds
(carbohydrates, proteins, fats, oils, waxes, lignins, alkaloids) to form the structure
of new and differentiating cells. The energy content of the producer-component
of the ecosystem thus increases and growth is apparent.

The producer-store of perennial plant communities gives a grossly exaggerated
impression of the amount of living plant tissue. The large central heartwood of
stems and roots of most woody species is dead and functionless. Apart from the
minor attacks of wood-boring insects and of decomposing-fungi and bacteria,
heartwood is isolated from the rest of the ecosystem for many years until the tree
dies and its, outer protective shell of living-tissue decomposes.

First-order consumers (herbivores and plant parasites) are continually devour
ing living plant cells, both above and below ground, while' decomposers attack
any dead or dying plant tissue-even before it falls to the ground. Energy is thus
transferred from producers to consumers and decomposers, where it may be used
via cellular respiration or stored as elaborated cellular material. Growth of the
plant community will continue to increase until the energy input by photosynthesis
balances energy lost by respiration plus that lost by removal of living plant parts
(either dispersed as pollen grains and seeds; or eaten by consumers; or lost by
death and eventually attacked by decomposers).

If the transfer of energy from producers to consumers and dccomposers in
v the ecosystem is, on the average, greater than the net gain in energy of the plant
community (photosynthesis minus respiration), the ecosystem must exploit the
reservoir of producer-energy and will become unstable; an adjustment in the
populations of consumers and decomposers must occur to restore a state of
equilibrium.

Thus
Change in stored energy in the plant

community
Photosynthesis-s-Respiration-c-Loss of living

plant parts (by death or grazing)

with all terms measured in energy units per unit horizontal land surface per unit
time e.g. cal cm-2 day-I.

The balance between the' three components of the equation will determine
whether the plant community shows positive growth, is maintained at equilibrium
with' little or no change in energy capital, or shows a decline in growth. In
perennial plant communities, these trends can be observed seasonally when
periods of high and minimal photosynthesis alternate. Over' a longer time-span,
positive growth may be observed annually during the developmental stage of the
plant community; at maturity zero annual growth is approached, the plant com
munity tends to decline in energy capital during old-age (senescence).



12 VEGETATION OF SOUTH AUSTRALIA

As perennial plant communities outlive man by several life-spans information
on their growth-cycle has to be pieced together by studying a series of com
munities of different estimated age. Assumptions are made that similar conditions
led to the establishment of each ecosystem and that the environment has remained
essentially uniform during the life of each. The developmental growth of the
beechwoods of Denmark was pieced together after studying energy-fixation and
its transfer in uniformly-planted forests 8, 25, 46, and 85 years of age (Figure 2).
In Danish beechwoods, about 44 per cent of the gross photosynthesis was used
in respiration of leaves, stems and roots; 18 per cent was lost as dead material
from all parts of the tree, thus providing an energy-source for decomposers; the
remaining 38 per cent of the gross photosynthesis accumulated annually in the
producer-store. It must be stressed that the loss of leaves, stems and roots from
the producers includes not only dead portions of living trees but also all trees
which die in competition for environmental factors. Death of weaker trees
occurs continuously as the community ages (Figure 2), the surviving trees
occupying the space relinquished by the dead.

300
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o
iD O-----......---.~--...a------.,;;j~--....a---___..,:__---
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700

. AGE IN YEARS

Figure 2. Cyclical changes observed in beechwoods in Europe.

But what happens as the beechwoods reach maturity and senescence?
Foresters-have good evidence that growth of individual trees falls to zero as
maturity is reached and death due to old-age or disease may follow-the tree is
no longer economically productive and is usually felled before this phase is
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reached. It is therefore almost impossible to find mature or senescent stands
of forest species of economic importance. Dr. Alex Watt, a British ecologist,
was able to find a stand about 140 years old in England; this stand showed signs
that it was reaching maturity and that its annual growth was negligible. From
his observations, he was able to predict that the plant community would enter the
senescent phase in the next 50 years, aged trees would die and collapse thus
creating gaps in the community in which seedlings could regenerate to start the
cycle of development, maturation and senescence all over again. Watt's observa
tions have thus been combined diagrammatically with the observations of the
Danish foresters (0-85 years) in Figure 2 to present a picture of the growth
cycle which may be observed in a perennial plant community.

The cycle is largely controlled by the rate of photosynthesis per unit area of
land. The cyclic change in the rate is primarily dependent on the amount of
photosynthetic tissue in the plant community-which increases rapidly in the
early developmental phase, reaches a maximum and then declines, at first slowly,
then rapidly, as more and more trees in the plant community die of old-age or
in competition with stronger neighbours.

Beechwoods show a clear sequence of developmental, maturation, and senescent
phases because regeneration of seedlings can occur only after gaps have been
created in the parent community. In many ecosystems, seedlings regenerate under
mature parent trees. and tend to compensate for the decline observed in the aging
adults. Energy-input' into the producer-store then tends to balance energy-output
and a balanced, non-cyclic ecosystem results.

4. Primary succession in the ecosystem

A climax ecosystem is the mature end-point resulting from a series of develop
mental steps which begin originally on a barren substrate (such as on bare rock,
on unstabilized sand-dunes, or in shallow standing-water}. With the passage of
time, the barren substrate slowly develops into a mature soil supporting the ~ climax
ecosystem. Distinctive plant communities, with their associated soils and animals,
can be distinguished at. various stages in the developmental succession leading to
the mature, climax ecosystem-but these seral ecosystems grade one into another,
just as the final climax ecosystem intergrades with the climax ecosystems adjacent
to it.

The concept of succession was first .proposed by the American ecologist, F. E.
Clements in 1916. Clements did not use the word, ecosystem, though he under
stood the meaning of the concept. He used "plant community", but it can be
inferred that the associated environment, consumers and decomposers were
included.

Nowadays, we can interpret succession in terms of energy-flow in the ecosystem.
If a small area in any particular seral ecosystem of the succession is cleared of
plants and animals in such a way that the substrate-habitat is retained as undis
turbed as possible, propagules from the adjacent undisturbed ecosystem will
invade the .cleared area and an ecosystem identical with the original seral
ecosystem will regenerate. The regenerating seral ecosystem will progress through
a developmental phase with a positive energy-increment in the producer-store
until final equilibrium is reached at maturity when energy-input into the producer
store equals energy-output. With time, the substrate-habitat will become more
favourable: for example, as the soil develops it may store more soil moisture; or
it may become better aerated as water-logging is reduced; or the surface layers
of the soil may accumulate more organic matter and plant nutrients. If the
clearing-experiment described above was then repeated, the resultant ecosystem
would be more productive-a greater amount of solar radiation will be fixed as
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chemical energy by photosynthesis, the producer-store will increase at a faster
rate during the developmental phase of regeneration, and a larger producer-store
results at maturity when energy-input equals energy-output.

Thus, during the successional phases as the substrate-habitat develops, a less
productive ecosystem will be gradually replaced by a more-productive one
(Figure 3). Solar energy fixation and producer-storage will be at a maximum in
the climax ecosystem when the substrate-habitat has .reached maturity. If the
change in substrate-habitat has been small, it is highly probable that the same
species of plants and animals will be present in the more-productive seral
ecosystem. However, further improvement of the substrate-habitat may produce
an environment favourable to more vigorous species which will be able to invade
and ultimately replace the former seral ecosystem. The new seral ecosystem
will be gradually replaced by a series of more productive phases as the substrate- "
habitat develops until the climax ecosystem is reached at maturity (Figure 3).

~ 1
Climax vegetation

O~ ======-~=---~"'-'-.......&:.~~..e.---~---e..---...;....,.------

Mature soil

Sub-soil

Surface soil

...-------------......-
",.- ......

.,A;
,.-

,..",.. ............

OL.----=======::..---.:=---------------------o
TIME

Figure 3. Primary succession observed when a soil gradually develops on an exposed rock
surface.

Typical successions of seral ecosystems leading to climax ecosystems (named
by their characteristic producers) may be summarized as follows:

( 1) Succession of ecosystems observed as a mature soil develops from bare
rock. Bare rock ~ unicellular algae -7 crustose lichens -7 foliose
lichens ~ mosses ~ mat plants ~ low shrubs ~ tall shrubs ~ trees.

(2) Succession of ecosystems observed as bare, drifting sand is stabilized
and accumulates organic matter in the surface sand. Bare, drifting
sand ~ sand-binding plants -7 rush plants ~ cushion plants ~ low
shrubs ~ tall shrubs ~ trees.

(3) Succession of ecosystems observed as poorly-aerated muds (under
standing-water) are transformed to well-aerated soils by the accumu
lation of silt and organic material (Figure 4). Shallow standing
water -7 floating water-plants -7 anchored water-plants -7 reeds ~
low shrubs ~ tall shrubs ~ trees.
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Figure 4. Zonation of plant communities seen around the edge of a pond indicates the
seral stages in primary succession which lead to a climax ecosystem as· the pond gradually

fills with sediment.

An important point to remember is that the exposure of extensive areas of
barren substrate (for example, lava-flows from volcanoes, ·bare rocks or sand
exposed as glaciers melt or seas retreat) are relatively rare occurrences on the
Earth. However, small areas of barren substrate (rocks in rough terrain; coastal
dunes along the seashore) are continually being exposed by erosion; sedimentation
at the edges of lakes or ponds builds up their banks. and thus produces new,
uncolonized habitats centripetally. Each time a small area of barren substrate
is exposed, a succession of ecosystems leading to the climax ecosystem is initiated
on that spot. Thus, in any climax ecosystem, a mosaic of successional ecosystems
-at different stages of development-may be observed. The various ecosystems
can be placed in a logical sequence such as may have occurred with the passage
of time during the succession.

The chronological sequence in which a climax ecosystem develops via a series
of sera1 ecosystems from an originally barren substrate is termed primary succes
sion. The time-scale involved in the succession will depend on the nature of the
substrate, but many thousands of years may. elapse before the climax ecosystem
is finally reached-a time-scale which makes direct observation on much of the
succession impossible during a man's life-time.

Much of the South Australian landscape is remarkably mature and stable over
large areas. Climax ecosystems appear to be extensive with successional
ecosystems small in area-and thus difficult to locate and define.
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5. Secondary succession in the ecosystem

The climax ecosystem is in a state of equilibrium and is theoretically immortal.
The producer-store should remain relatively constant with time (though its con
tributing components may change) and energy-input will equal energy-output.
This may be true if vigorously-growing seedlings balance the loss of degenerating,
senescent dominant plants in the producer-store. In many climax ecosystems
this may be so, but in others germination does not occur until gaps develop in
the climax as senescent plants die and competition for light, water, and nutrients
is reduced (Figure 2). The climax ecosystem can then regenerate-often in a

TotaL Tops

Banksia ornata

Xanthorrhoea

Leptospermum

Casuarina

.Phyllota

leucopogon etc.

50

Figure 5. Secondary succession observed as the ecosystem regenerates after a bush-fire
has razed open-heath vegetation growing on deep sand, near Keith, South Australia

(Specht, Rayson and Jackman 1958).



VEGETATION OF SOUTH AUSTRALIA 17

series of successional steps-in these gaps. However, as these successional steps
are initiated on a soil environment which has. already reached maturity, they are
referred to as secondary succession.

Secondary succession can be initiated by more catastrophic events than the
slow process of senescence of dominant plants. Destruction of the climax
ecosystem by wind-throw (in a cyclone) ,fire, insect plague, fungal disease, clear
ing by man, will initiate secondary succession. Because secondary succession is
initiated on well-developed or mature soil, the time-scale of regeneration isIikely
to be much shorter than that envisaged for primary successions. )

A typical example of secondary succession was studied after fires had razed
the heath ecosystem growing on deep, infertile sand near Keith, South Australia.
Changes in the energy content of regenerating heath vegetation were estimated
from different stands up to 50 years in age (Figure 5). The developmental and
maturation phases of the secondary succession are clear. The species content of
the heath vegetation changes in a predictable manner as the plant community
ages. Short-lived plant. species with a poor ability to extract phosphorus from
the infertile sand tend to be replaced by longer-lived species which are more
efficient at phosphorus-extraction, until only Banksia ornata and Xanthorrhoea
australis dominate the ecosystem at maturity. A small area of the heath ecosystem
is likely to possess a number of stands of different successional age.

It is therefore obvious that any climax ecosystem is likely to contain a mosaic
of small areas each bearing a successional ecosystem characteristic of a different
stage of either primary or secondary successions.

6. Limiting-factors in the ecosystem

At anyone locality on the Earth a climax ecosystem in equilibrium with the
environmental conditions of the locality will eventually develop. This is not to
say that this is the most productive ecosystem which could be produced in the
area, but, in order to increase the producer-store and energy-flow through the
ecosystem, changes would have to be made .in one or more components of the
ecosystem.

climatic factors
non-limiting

-------.;a~_ potential climax
ecosystem

climatic factors
limiting

Primary succession >= climatic climax

\ eCOjtem
edaphic factors edaphic factors

limiting non-limiting

\ /
edaphic climax

ecosystem

biotic factors
limiting

biotic factors
non-limiting

biotic climax
ecosystem

In Australia, -where soils low in essential plant nutrients are common, a
dramatic increase in photosynthesis and thus in productivity can be produced by
increasing the nutrient-level of the soil by adding fertilizer to the ecosystem. In
over-stocked areas, such as some game-reserves in East Africa, the reduction of
grazing-pressure of the very large populations of herbivores (the first-order
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consumer-store) will enable more photosynthetic tissue to survive in the producer
store and thus contribute to increased energy-flow into and through the producer
store. The complete removal of grazing animals would increase the producer
store still further, but may not necessarily lead to increased photosynthetic tissue
and energy..flow.

Under natural conditions, the development of the most-productive (potential)
climax ecosystem may be arrested by limiting components-climate, soil, animals.
The potential climax ecosystem for the area can only be achieved if man inter
venes. The final product will depend on man's desire and ability to alter the
ecosystem. However, though the amount of solar radiation received by an
ecosystem can be decreased or slightly increased by man, it is likely to remain
the ultimate limiting factor for most ecosystems on Earth.
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Chapter II-STRUCTURE OF THE PLANT COMMUNITY
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The structure of the producer-store (the plant community) of an ecosystem
may be defined by four components: the vertical arrangement of species i.e. the
stratification of the vegetation; the horizontal arrangement of species i.e. the spatial
distribution of individuals; the photosynthetic characteristics of the plant com
munity; and the abundance of each species (proportional contribution) in the
plant community.

The measurement of these attributes involves many technical difficulties and a
considerable expenditure of time-especially if one wishes to tackle a complex
community such as a forest. Some of the techniques are destructive and, as most
plant ecologists are conservationists at heart, they have sought alternative, non
destructive techniques to analyse the structural properties of the plant community.

1. Stratification
The layers or strata which may be observed vertically in a plant community

will depend on the characteristic vegetative form of the plant species in the
ecosystem-whether the species are trees, shrubs, herbs, .or one of the variants
of these-and on their age. Early in this 'century, the Danish ecologist,
Raunkiaer, after examining many ecosystems, concluded that the position of the
buds and shoot-apices by which the plant survives from one favourable season
to the next appeared to reflect the plant's adaptation to climate. Using this
criterion of the position of perennating buds and shoot-apices on the plants, he
arranged plants into a natural series of life-forms (Figure 6).

1 2 3 4 5 6 7 8 9 10

Figure 6. Life-forms of plants according to Raunkiaer (1934). L Phanerophyte;
2. and 3. Chamaephyte; 4. and 5. Hemicryptophyte; 6. and 7. Geophyte; 8. and 9. Helo
phyte; and 10. Hydrophvte, The positions of the perennating buds from which the plant
regenerates after an unfavourable season are shown on each example. Therophyte-annual
or ephemeral plants; Epiphyte-plants growing on the surface of other plants; and Parasite-

plants living on the tissue of other plants-have been omitted from the diagram.
SlJ

,y

(1) Phanerophytes-Perennating buds or shoot-apices borne on aerial
shoots.

(a) Evergreen phanerophytes withou; scales e.g. Eucalyptus.

(b) Evergreen phanerophytes with bud scales e.g. Pinus.

(c) Deciduous phanerophytes with bud scales e.g. Prunus.
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Each of the above groups can be divided into megaphanerophytes (more than
30 m in height), mesophanerophytes (8-30 m), microphanerophytes (2-8 m),
and nanophanerophytes (0.25-2 m).

Four further groups are usually rccognized-s-Lezncs e.g. Clematis; herbaceous
phanerophytes e.g. bananas; stem-succulent phanerophytes e.g, tall cacti; and
vascular epiphytes and parasites e.g. crow's nest fern and mistletoe.

(2) Chamaephytes-Perennating buds or shoot-apices borne close (less
than 25 cm) to the ground.

(a) 'Suffruticose chamaephytes with more or less erect aerial shoots
which die away in part at the onset of an unfavourable
season. Perennating buds are located on the lower portions
of the erect stems where they are less exposed to the
environment e.g, Euphrasia collina and Glischrocaryon
behrii probably belong to this group.

(b) Passive chamaephytes are similar to sufIruticose chamaephytes
but at- the onset of adverse conditions the weakened erect
stems fall over and. buds arise along the horizontal stems.

(c) Active chamaephytes with vegetative shoots always prostrate
and usually rooting along their length e.g. Kunzea pomijera.

(d) Cushion plants which are basically a reduced and compacted
form of active chamaephyte e.g. alpine cushion plants.

(3) Hemicryptophytes-Perennating buds are located at ground level; the
above ground parts die back at the onset of unfavourable conditions.

(a) Rosette plants (with only basal leaves) e.g. Taraxacum officinale.

(b) Semi-rosette plants (with both basal and stem leaves).

(c) Non-rosette plants (without basal leaves) e.g, many perennial
grasses.

(4) Cryptophytes-Perennating buds occur below ground level or sub
merged in water.

(a) Geophytes. These plants persist below ground over unfavourable
seasons as rhizomes, bulbs, or tubers from which arise the
buds to produce the next season's aerial shoots e.g. Asparagus
officinalis, a rhizome geophyte; Narcissus pseudo-narcissus, a
bulb geophyte; many South Australian ground orchids and
lilies are tuber geophytes,

(b) Helophytes. Plants which have perennating organs in soil or
mud below water-level with aerial shoots above water-level
e.g. Typha, Alisma.

(c) Hydrophytes. Aquatic plants with perennating organs under
water with their leaves submerged or floating e.g, Nymphaea,
Potamogeton.

(5) Therophytes-Annual or ephemeral species which complete their life
history from seed to seed during a favourable growing-season e.g.
annual grasses and clovers.

A condensed and modified version of Raunkiaer's system of life-forms has
been used recently by Australian ecologists to categorize the uppermost stratum
in the classification of structural formations in Australia (Table 1 and Chapter Ill).
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Table 1: A simplified version of Raunkiaer's system of life-forms used in the classification
of structural formations in Australia (Chapter Ill).

Australian classification Raunkiaer's life-form

Single stemmed woody plants
Trees (more than 30 m) Megaphanerophytes (more than 30 m)

Trees (10-30 m) Mesophanerophytes (8-30 m)

Trees (5-10 m) I
Many-stemmed woody plants ~ . . . . . . . . . . .. Microphanerophytes (2-8 m)

Shrubs (2-8 m) J
,jNanophanerophytes (0-2 m)

Shrubs (0';'2 m) " LChamaephytes

Herbaceous plants

{
Hemicryptophytes, Geophytes, Helophytes,

Herbs Hydrophytes, Therophytes

2. Spatial distribution
The horizontal distribution of species in a plant community can be:,analysed

in terms of the density of individual species in the community and the dispersion
of those species.

( 1) Density-The number of individuals (stems, tussocks, or clumps,
whichever can be distinguished) per unit area of land can be counted
on random sample areas (quadrats). The density of a species will
depend on the age of the plant community: the density of most
species is high at germination and declines, with competition, as the
community ages (Figure 2). In the same plant community, astro
nomical values may be recorded for the density of small plants such
as annual grasses and herbs, whereas low, comprehensible values of
say 1,800 per hectare may be characteristic of the density of trees.

(2) Dispersion-The relationship in space between individual plants. The
individuals of each stratum may be randomly distributed through- ~

out the ecosystem according to the statistical probability of the Pois
son distribution. More frequently, the individuals appear aggregated
(under-dispersed) in clumps often around parent plants from which /
they have arisen as seedlings or from rhizomes. Regular (over
dispersed) distribution patterns are rare in natural ecosystems but are
common in cultivated crops and forests.

3. Photosynthetic characteristics

The process of photosynthesis provides the chemical energy necessary for the
maintenance and growth of the ecosystem. Geometrical, opticaland physiological
characteristics of the photosynthetic organs in the plant community will determine
the rate of energy-fixation. In the past, various approximations, such as foliage
cover, leaf-texture, and leaf-size, have been selected to describe the photosynthetic
attributes of the ecosystem. More precise estimations are needed for the
development of mathematical models to simulate the behaviour of the ecosystem
Characteristics such as foliage area index, foliage angle, foliage orientation and
dispersion, and the optical properties of the leaf, plus a knowledge of physiological
attributes such as photosynthetic and respiration response-curves, leaf-temperature,
the resistance of the foliage to molecular diffusion of gaseous molecules into and
out of the leaf, water potential of the leaf, will be needed to understand how the
ecosystem works.
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( 1) Foliage cover-the percentage of land covered by foliage vertically
above it. This is best. explained as the area of ground which would
be shaded by foliage if one imagined. the sun directly overhead.
Because leaves usually overlap and are seldom horizontal, foliage
cover is usually considerably less than the total foliage area.

Ideally, foliage cover should be measured by some vertical point
sighting-device which takes into account gaps between leaves. If
gaps between leaves are ignored, more rapid estimations can be' made
using crown diameter or area.

Total foliage cover will increase as the ecosystem develops.

Coverage classes for different strata give some idea of the relative
, importance of different 'species in each stratum. Braun-Blanquet's

system of coverage classes, 1 to 5, is commonly used to compare
ecosystems (Table 2). Recently, a number of Australian ecologists
have decided on arbitrary divisions of foliage cover into closed
(dense) and open (with three subdivisions-mid-dense, sparse, and
very sparse). The dividing lines between these divisions (as shown
in Table 2) may be altered as further information on foliage cover
of Australian plant communities accumulates.

Table 2: Foliage cover classes used in the classification of structural formations in Australia
(Chapter Ill).

Closed

Open

verrojective Foliage Cover Braun-Blanquet's Scale

I

Australian Scale of Co
(per cent) of Cover Classes Classes

0 1 I

I

Very Sparse

10 --

2
I

20 -- Sparse
I

I

3Q --

40 -- 3

50
i

Mid-Dense-!
60 -- 4

70 -- i

I

.80 -I 5 Dense

90 -I
00

I I

p
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The concept of dominance in a plant community is probably best
interpreted as the ability of the species with the greatest foliage cover
in the uppermost stratum of the ecosystem to intercept solar radiation;
this species will therefore exert the greatest influence on the ecosystem
via energy-fixation (Phs) and transpiration (L.E).

R, === G + H + L.E + Phs

(2) Foliage area inldex-the total photosynthetic area (one side only of
leaves and photosynthetic stems) per unit area of land covered by
the plant community. Values from 0 to 10 (or, in some cases, over
20) .are common.

(3) Seasonal changes in foliage cover-the terms annual and perennial,
with the latter subdivided into deciduous and evergreen, immediately
give information on the seasonal variation in foliage area index in
the particular ecosystem. The foliage area index of annual plant
communities will increase from zero on germination to a maximum
before senescence reduces the index back to zero. The seasonal
changes in foliage area index of deciduous, perennial plant communi
ties follows that observed in annual communities. The; foliage area
index of evergreen, perennial plant communities appears to remain
relatively constant throughout the year in southern Australia as new
foliage often tends to replace senescent foliage as it is lost by
abscission; fluctuations will occur if abscission and growth of new
foliage are out of phase.

(4 ) Foliage angle--the angle between the foliage and the horizontal.
Vertical or pendulous leaves have a foliage angle of 90 0

, while -:
horizontal, flat leaves are held at an angle of 0 0

•

(5) Foliage orientation-the direction of individual foliage elements.
Foliage elements can either be randomly directed towards all points
of the compass or show some preferred orientation. The foliage of
some plants changes orientation throughout the day as the sun
moves across the sky.

(6 ) Foliage dispersion-the relationship in space between individual. foliage
elements. In open-communities, gaps between individual plants must
be considered. In clumps of vegetation or ,in closed-communities,
the foliage elements may be distributed at random, aggregated (under
dispersed), or regular (over-dispersed). Foliage dispersion .,in any
layer will influence the solar radiation received directly from the
sun (as sun-flecks) by the layer below.

(7) Leaf-texture-Nineteenthcentury botanists subdivide plants into hydro
phytes (water-plants and plants growing in very wet habitats), meso
phytes (plants of relatively moist habitats), and xerophytes (plants
occupying dry environments). The anatomy of representative species
from each class, shows a distinctive gradation. In particular, if the
leaf anatomy of hydrophytes, mesophytes, and xerophytes are
examined in turn, an increase in' such characters as the thickness of
the cuticle, presence of epidermal hairs, dimensions of the stomatal
aperture, degree of succulence, or amount of woody (sclerenchyma)
tissue, will be observed. The possession of xerophytic characters
appears to have little effect on total water-loss (and conversely, carbon
dioxide influx) when' the ecosystem is well-supplied with water, but
will restrict cuticular and stomatal diffusion of gaseous molecules
out of and into the leaf when water-stress increases.
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The texture of ,leaves may be described in terms such as filmy
(leaves of many hydrophytes), membranous (leaves of most meso
phytes), sclerophyllous (the thick, leathery leaves of many xerophytes,
e.g, Eucalyptus) and succulent (the fleshy leaves of some desert and
coastal plants).

(8) Leaf-size-The Danish ecologist, Raunkiaer, recognized that the size of
leaves of species in an ecosystem appeared to be related to the
ability of the plant to withstand drought. He noticed that large leaves
are common in ecosystem of warm, moist regions, while, at the
other extreme, small leaves tend to be characteristic of arid environ
ments. He suggested an ecological classification of leaves based
on leaf-size.

Megaphyll .. more than 94 X 25 mm-
Macrophyll .. 93 - 94 X 25 mm?
Mesophyll .. 92 - 93 X 25 mm-
Microphyll .. 91 - 92 X 25 mm-
Nanophyll .. 9° - 91 X 25 mm-
Leptophyll .. less than 25 mm''

It now appears that the heat lost by convection (H) from a thin, flat leaf is
inversely proportional to the square root of the dimension (L) of the leaf in the
direction of the wind.

H o: l/v---C-
Large leaves will loss less heat by convection than smaller leaves

and therefore transpiration (L.B) must increase in them to restore
the leaf to the ambient air temperature.

(9) Optical properties of the foliage-the reflectivity (p), absorptivity (a)
and transmissivity ('T) of the foliage will depend on the epidermal
characteristics (shiny cuticle, hairs), thickness of the foliage, and
the angle of incidence of the solar radiation.

p + a + 'T == 1

4. Abundance
Abundance: of a species. in a plant community refers to the proportional con

tribution of' the species to the whole producer-store. As plant species vary so
much in size (from herbs to trees), numerical abundance or density (the number
of plants per unit area) will give a false view of the relative contribution of the
species. It is necessary for weighting terms to be introduced to convert density
into units which give a realistic appraisal of the abundance of the species. For
this purpose the relative volume occupied by the species in the community has
been used, but an even better analysis may be obtained by comparing the
biomass (yield) or energy-content of species in the producer-store.

Ideally, both aerial and underground parts of the species should be considered
-although root studies are made with difficulty. ' The transfer of biomass (or
energy) as litter from the producers to the decomposers can be added to these
estimates to give the total amount of organic matter or energy synthesized by
each species or by the plant community. This value is called net primary
productivity.

( 1) Volume per unit area-If density is multiplied by mean volume of
individuals, an estimate of volume per unit area. is obtained. This
term is typically used by foresters as an assessment of the volume of
timber in a forest ecosystem. It has been used in range-management
(ecological studies applied to natural ecosystems grazed by domestic
animals) to measure the volume of shrubs or tussock-grasses available
for grazing.
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(2) Biomass of tops per unit area-The fresh weight, or preferably dry
weight, of a unit area of the aerial portion of the plant community
may be obtained by harvesting, drying, and weighing material from
random, sample areas (quadrats). The value gives the best assess
ment of the energy-level of the producer-store. The energy content
of the producer-store can be calculated by multiplying dry weight
by the calorific value (cal s ' dry weight) of the component species.
Because of the labour involved in harvesting, estimates of biomass
have been made on only a few ecosytems other than grasslands,
The volume-estimates of foresters, when multiplied by an appropriate
conversion factor, can give a close approximation within 10 per cent
of the total biomass of the aerial portions of forests.

DRY WEIGHT OF UNDERGROUND ORGANS
(1,000 kg./7.5 cm. depth/ha.)
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Figure 7. Distribution of roots with soil depth under open-heath vegetation
growing on deep sand near Keith, South Australia (Groves and Specht 1965).
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(3) Biomass of roots per unit area-The dry weight per unit area of under
ground organs in a plant community may be estimated by washing
roots out of randomly-sampled soil .cores. As it is difficult to
distinguish roots of different species or dead roots from living roots
in the root samples, and great variability is found between samples,
root studies are laborious and unattractive. Yet, they are vital to
an understanding of energy-flow through, the ecosystem.

Most roots are confined to the well-watered, well-aerated top 20 to
30 cm of soil; below this depth the concentration of roots falls
rapidly (Figure 7).

(4) Biomass of litter per unit area-The dead leaves, bark, branches and
fruits falling from the plant community as litter can be collected in
litter-trays of appropriate size, dried, and weighed to obtain an
estimate of the energy flowing by this route to the decomposers in
the ecosystem. The energy contribution of dead root material to
the decomposers in the ecosystem is much harder to assess,
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Chapter Ill-CLASSIFICATION OF PLANT COMMUNITIES
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Olassification is an. exercise by which entities are firstly distinguished and
characterized and then grouped together into a system which shows the
relationship of one entity to another.

However, adjacent climax ecosystems rarely have clear-cut boundaries, but
intergrade; an entity can therefore be recognized only with difficulty. Maybe we
should regard the climax ecosystems of the Earth as all belonging to one great
world continuum, showing tremendous but gradual variation from tropical to
arctic, from humid to desert, ecosystems. However, the person whose home is
in a mallee ecosystem would not believe that the mallee is simply another form of
the stringybark forest ecosystem of the Mount Lofty Ranges or of the saltbush
ecosystem of the arid North. The structures of these plant communities seem
so different from each other, but careful study over the ranges of each ecosystem
will show that they intergrade.

To make sense out of the world continuum of climax ecosystems, we can
arbitrarily subdivide it into roughly equal intergrading portions. The number of
subdivisions, which may be distinguished will depend upon the observer-in fact,
whether the observer is a "splitter" or a "lumper". The median of each portion
can be described and its range defined in relation to the adjacent climax
ecosystems.

What characters should one: use to describe a climax ecosystem? A climax
ecosystem may be considered to have reached an equilibrium where energy
input by photosynthesis equals energy-output:

Energy-input :==Energy lost by + Energy-flow + Energy-flow
by photosynthesis producer-respiration to consumers to decomposers

No change will be noticed in the energy-content of the producer-store; senescent
~lants,may die but their loss will be replaced by regrowth.

On entering any ecosystem, one is immediately confronted by the amount of
the two main energy-converting structures of the plant community-the: quantity
of photosynthetic tissue (contributing to energy-input) and the,'biomass of respiring
aerial plant tissue (involved in energy-output). Energy-flow to consumers .and
decornposers is not immediately obvious and can be defined only after consider
able research. It seems logical then that the climax ecosystem should be
described in terms of the two major qualities of the plant community which
together constitute its structure (Chapter 11).

Structural formations, the first subdivision of the world continuum, are thus
distinguished by the structure of the plant community, in particular its photo
synthetic characteristics and its biomass. In spite of vastly different species
composition, the same structural formation will be expected in similar environ
mental conditions in different parts of the world. Woodlands dominated by
evergreen eucalypts in South Australia are similar to woodlands dominated by
evergreen oaks in California and to woodlands dominated by evergreen pine trees
in Morocco.

Eventually detailed analysis of the biomass and photosynthetic ability of a
series of plant communities will be available and a two-dimensional, intergrading
classification using these two statistics will be possible. At present we must rely
upon alternative estimates for the two statistics. It is clear from recent studies
that the upper stratum in the plant community contains the bulk of the total bio
mass. The foliage of this stratum is in a key structural position to receive solar
energy and to influence its utilization within the plant community as photosynthesis,
heat and transpiration. As the uppermost stratum tends to, dominate the lower



Table 3: Structural Formations in Australia.

N
00

t A tree is defined as a woody plant more than 5 m tall, usually with a single stem.
A shrub is a woody plant less than 8 m tall, frequently with many stems arising at or near the base.

* Isolated trees (emergents) may project from the canopy of some communities. In some closed-forests, emergent Araucaria, Acacia, or Eucalyptus species
may be so frequent that the resultant structural form may be classified better as an open-forest. e,

** Some ecologists prefer to ignore scattered trees and shrubs, equivalent to emergents in a predominately grassland, heath, or shrubland formation.
t Appropriate names.for the community will depend on the nature of the dominant herb.
§ The above values are based on the percentage number of leaf interceptions by random vertical point quadrats; stereoscopic profiling, developed by

Howard (1970), would give higher values. '

Life form and height of
Tallest Stratum*

tTrees >30 m .. :' .
tTrees 10-30 m .
tTrees 5-10 m. ~ .

tShrubs 2-8 m .
tShrubs 0-2 m .

Hummock grasses 0-2 m .

Herbs (including moss, ferns,
hemicryptophytes, geophytes,
therophytes, hydrophytes,
helophytes)

Dense
(70-100 per cent)§

Tall closed-forest*
Closed-forest*
Low closed-forest*

Closed-scrub
Closed-heath

Closed-herblandf-;
(1) Closed-tussock

grassland
(2) Closed-grassland
(3) Closed-herbfield
(4) Closed-sedgeland
(5) Closed-fernland
(6) Closed-mossland

Projective Foliage Cover of Tallest Stratum*

Mid-dense Sparse Very sparse**
(30-70 per cent) (10-30 per cent) «10 per cent)

Tall open-forest Tall woodland Tall open-woodland
Open-forest Woodland Open-woodland
Low open-forest Low woodland Low open-woodland

Open-scrub Tall shrubland Tall open-shrubland
Open-heath Low shrubland Low open-shrubland

Hummock grassland Open hummock grassland

Herblandt- Open-herblandf-i- Ephemeral herbland
(1) Tussock grassland (1) -Open-tussock grassland

(2) Grassland
.

(2) Open-grassland
(3) Herbfield (3) Open-herbfield
(4) Sedgeland (4) Open-sedgeland
(5) Fernland (5) Open-fernland
(6) Mossland (6) Open-mossland
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strata, the biomass and the foliage of the lower strata can be temporarily ignored.
A rapid approximation for the photosynthetic ability of the uppermost stratum is
foliage cover; life-form and height of this stratum, especially if considered with
foliage cover, appear to give a reasonable idea of biomass.

Australian ecologists have recently suggested a two-dimensional classification
of intergrading structural formations based on these two measures of the upper
most stratum. Tentative divisions of life-form and of foliage cover have been
suggested (Chapter II,Tables 1 and 2) . The classification is: shown in Table 3.

In any geographical area, a distinctive suite of plant species, often over one
hundred in number, will be found within each structural formation. These
species. will vary in proportion from one area to another with small changes in
the environment. For example, in one area, species A may be dominant, species
B present but suppressed, and species C absent; nearby A may be suppressed,
B absent, and C dominant; and so on. Floristic composition can thus be used to
SUbdivide the structural formation. Various statistical techniques. have been
devised to sort random or stratified quadrats (on which the presence and absence
of all the species of the area have been listed) into relatively homogeneous groups
and to show the degree of affiliation between these homogeneous groups.

The hierachy of classification assigned to. thesesubdivisions will depend on the
experience of the observer. A reasonably simple hierarchy, often used by
ecologists, distinguishes three subdivisions within each structural formation.

(1) Society-A series of climax ecosystems which have (a) the same
structural characteristics, (b) the same species as dominants* in the
uppermost stratum, and (c) the same species prominent in the lower

. strata, may be grouped together as a society.

(2) Association-A series of climax ecosystems which have (a) the same
structural characteristics, (b) the same species as dominants in the
uppermost stratum, though (c) possibly different floristic composition
in lower strata, may be grouped together as an association.

(3) Alliance-A series of climax ecosystems which have (a) the same
structural characteristics, (b) related species as dominants in the
uppermost stratum, and (c) possibly the. same or related species in
the understorey, may be grouped together under one alliance.

(4) Structural formation-A series of climax ecosystems which have
essentially the same structural characteristics, although possibly
differing in floristic composition in all strata, may be grouped under
one structural formation.

In effect, if the floristic composition of each stratum is considered, the
structural formation J (described on structure alone) can be subdivided in turn
into alliances (in which affiliated associations are grouped), associations. (based
on dominants in the upper. stratum), and societies (based on species prominent
in the lower strata). The relationship between some societies, associations, and
alliances in the open-forest structural formation in South Australia is shown as an
example in Table 4.

*Dominant species are here defined as those species in the uppermost stratum which
have the greatest foliage cover (Chapter 11).
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~* As these associations are the most widespread in the region, the names of the dominants are combined to designate the alliance.

Table 4: The relationship between some societies, associations, and alliances in the open-forest structural formation (tree-height 10-30 m with foliage cover
30-70 per cent) in South Australia. <
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Geographical Region South East
I

Mount Lofty Mount Gawler Lower Flinders Ranges

Alliances ........... E. baxteri E. obliqua-E. baxteri E. obliqua-E. goniocalyx E. cladocalyx-E. goniocalyx

Associations ........ E.obliqua * {E.obliqua {E.obliqua f E. cladocalyx
E. obliqua-E. baxteri * E. obliqua-E. baxteri * E. obliqua-E. goniocalyx * E. cladocalyx-s-E.goniocalyx

*E. baxteri E. baxteri E. goniocalyx lE. goniocalyx
E. fasciculosa E. baxteri-E. fasciculosa E. goniocalyx--E. fasciculosa

E. fasciculosa E. fasciculosa I

Societies .......... Any of the above associations may contain societies with the following species prominent in the understorey: Lomandra fibrata;
Casuarina striata; Xanthorrhoea semiplana-Hakea rostrata-Leptospermum myrsinoides; Hibbertia sericea-Lepidosperma semiteres;
Pteridium esculentum; other societies.
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It is assumed that each of these subdivisions has reached stable equilibrium
and is thus a climax ecosystem. Successional ecosystems, both primary and
secondary, may be found within each climax ecosystem and can be placed in ·a
logical succession of seral ecosystems which lead to the climax in a sequence
such as. may have occurred with the passage of time in that environment (Chapter
I) . Successional ecosystems are referred to as associes.

The degree of subdivision of a structural formation which needs to be
recognized will depend on the purpose of the study. Very detailed mapping or
studies on the dynamics of an ecosystem may require the smallest categories.
Alliances, or even structural formations, may be the smallest units that can be
delineated on large-scale maps. If a recurring pattern of topography, soils, and
vegetation (structural formations and alliances) can be recognized over a con
siderable area, the pattern can be mapped as a land system. This concept has
proved very useful in the land-use surveys undertaken by the C.S.I.R.O. Division
of Land Research in northern Australia.
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Chapter IV-PLANT COMMUNITIES IN SOUTH AUSTRALIA

Most of the structural formations distinguished in Table 3 of Chapter III are
found in South Australia. A brief description of each structural formation .is
given in this chapter. The plant associations recorded in the South Australian
ecological literature are listed after each description, Although the surveys
cover most areas of the State, modifications ai1~ additions to each list must be
expected as more critical ecological studies aremade,

1. Closed-forest formation

Structurally, all closed-forests possess dense canopies in the upper stratum
(70-100 per cent foliage cover) so that little sunlight penetrates to lower. strata.
The upper stratum varies in height from 5 to 40 metres, sometimes with scattered
tree emergents. Considerable complexity may be found in the lower strata.

Closed-forests are found in small, well-watered pockets along the east coast
of Australia from Cape York to Tasmania and as depauperate communities in
disjunct pockets across the north coast. Two distinct assemblages of plant
species are apparent and each overlaps the other in geographical distribution. The
so-called Antarctic element, dominated by the southern beech (Nothojagus)
often with epiphytic ferns and mosses clinging to its trunk and branches-is found
in Chile, New Zealand, Tasmania, southern Victoria, near the border of New
South Wales and Queensland, and again in the highlands of New Guinea. The
other assemblage, the tropical and subtropical closed-forest extending southward
into Victoria, is composed of many eo-dominant species with strong Indo-Malayan
affinities; lianas are usually present.

Although the formation is not found in South Australia today, fossil records
show that it was widespread across the State in the early Tertiary Period.

2. Open-forest formation

In Australia, open-forests are usually dominated by evergreen Eucalyptus trees
with a foliage cover of 30-70 per cent. The trees are typically of forest-form
with flat crowns and with boles usually greater in height than the depth of the
crown.

Tall open-forests over 30 metres high, with a tall, dense, mesophyllous under
storey containing tree-ferns, are found in the high-rainfall areas of south-eastern
and south-western Australia. Some of the tallest trees in the world (98-114 metres
in height) were recorded in this formation.

The open-forest formation (10-30 metres tall) is found in the .high-rainfall
monsoonal areas of coastal northern Australia. It extends, with different
Eucalyptus species as dominants, in the high-rainfall areas of coastal and highland
areas of much of the eastern and -parts of the southern coast. The height of
the formation decreases towards the drier limit where a low open-jorest, with trees
5-10 metres tall, is found.

In South Australia, open-forests and low open-forests are found in the South
East, Mount Lofty Ranges, Southern Flinders Ranges, western Kangaroo Island,
and in the Koppio Hills near Port Lincoln. Sclerophyllous shrubs, 1-2 metres tall,
typically form a. dense understorey, though a more herbaceous understorey may
Occur in a few more-fertile areas..
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Mt. Lofty Rg.

Mt. Lofty Rg.
Clare District
Southern Flinders Rg., K.I., Koppio

Hills

(1) Open-forest formation in South Australia: The upper stratum is
dominated by single-stemmed trees, 10-30 metres tall with foliage
cover 30-70 per cent; a sclerophyllous understorey of heath species is
usually present. The following alliances, often containing several
associations, have been defined:

Eucalyptus rubida .. Mt. Lofty Rg.
E. obliqua . .. .. .. .. Mt. Lofty Rg.
E. obliqua-E. baxteri . .. Mt. Lofty Rg., S.E., K.I.
E. baxteri (±E. jascicu-

losa) .. .. .. .. .. Mt. Lofty Rg., S.E., K~I.

E. obliqua-E. goniocalyx
(±E. fasciculosa) .

E. cladocalyx-E.
goniocalyx .. .. .. Southern Flinders Rg., K.I.

E. macrorhyncha . .. Clare District

(2) Low open-forest formation in South Australia: The upper stratum is
dominated by single-stemmed trees, 5-10 metres tall with foliage cover
30-70 per cent; a sclerophyllous understorey of heath species is
usually present. The following alliances, often containing several
associations, have been defined:

Eucalyptus baxteri .. .. Mt. Lofty Rg., S.E., K.I.
E. goniocalyx . ..... .. Mt. Lofty Rg., Flinders Rg.
E. goniocalyx-E. fascicu-

losa .
E. macrorhyncha .
E. cladocalyx ....

E. [asciculosa (±E.
leucoxylon) . .. Mt. Lofty Rg., S.E., K.I.

E. ovata (±E. nitida) .. Mt. Lofty Rg., S.E., K.I.
E. viminalis ssp. huberana-

E. baxteri .. .. .. .. S.E.
E. baxteri-E. cosmophylla

(single-stemmed) .. Mt. Lofty Rg., K.I.
E. diversijolia (single-

stemmed) .. .~. .. K.I.

The mallee association, E. socialis-E. dumosa ssp. (pileata)
E. gracilis, usually dominated by multi-stemmed shrubs in an open
scrub formation, becomes single-stemmed at its wettest limit to form
a low open-forest formation. The Melaleuca halmaturorum associa
tion, found around saline, coastal swamps, also fits into this
formation.

3. Woodland formation
Woodlands in Australia are usually dominated by evergreen Eucalyptus trees,

occasionally by Callitris , Casuarina, M elaleuca, or Acacia trees, with a foliage
cover of 1Q-30 per cent. The trees (5-30 metres tall) usually assume a woodland
form with rounded crowns and with the length of the bole usually less than the
depth of the' crown. The formation is developed in lower rainfall than that
characteristic of the open- forest formation. Towards the driest limits of the
formation, the trees become more depauperate (5-10 metres tall) in a low wood
land formation and more widely spaced (0-10 per cent foliage cover) in a low
open-woodland [ormation.

In .South Australia, the woodlands are usually found on relatively fertile soils
on which an .herbaceous understorey has developed; a few .widely-spaced shrubs
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may be present. However, in .the same climatic region, a dense understorey of
sclerophyllous shrubs' will be found on infertile soil. Semi-succulent shrubs are
common in the understorey of the low open-woodland formation in the arid zone
of the State.

(1) Woodland formation in South Australia: This formation is dominated
by single-stemmed trees, 10-30 metres tall with foliage cover 10-30
per cent: an herbaceous understorey is usually present. The
following associations have been defined:

Eucalyptus camaldulensis All over the State except K.I.
E. leucoxylon-E. viminalis Mt. Lofty Rg., K.!.
E. leucoxylon . .. .. Upper S.E., Southern Districts, South-

ern Flinders Rg., K.I., E.P.
E. odorata-E.porosa . . Upper S.E., Southern Districts, South-

ern Flinders Rg., Y.P., E.P.
E. woollsiana ssp. (micro- Southern Flinders Rg., Mt. Lofty Rg.,

'carpa) -E. odorata . Tatiara District
E. cladocalyx .. .. .. Southern Flinders Rg.
E. largiflorens .. .. Murray Lands, Southern Districts,

N.E.
E. [asciculosa (±E.

leucoxylon) Mt. Lofty Rg., S.E.

(2) Low woodland formation in South Australia: The upper stratum is
dominated by single-stemmed trees, 5-10 metres tall, with foliage
cover 10-30 per cent. The understorey is variable depending on the
soil. The following associations have been recognized:

(a) With heath understorey
Eucalyptus baxteri .. S.E.
E. [asciculosa (±E.

leucoxylon) Mt. Lofty Rg." S.E., K.!.
E. ovata .. .. .. Mt. Lofty Rg., S.E.

(b) With herbaceous under-
storey
E. odorata-E. porosa Upper S.E., Southern Districts, South-

ern Flinders Rg., Y.P., E.P.
Casuarina stricta-

M elaleuca lanceolata .

Casuarina luehmannii
Callitris preissii .. ..

Callitris columellaris .

S.E., Murray Lands, Southern Dis
tricts, Y.P., E.P.

Upper S.E.
Southern Districts, Murray Lands,

K.!., E.P.
Murray Lands, Flinders Rg., N.E.,

N.W., Far N.W.

(c) With semi-succulent shrubs
Casuarina cristata . . N.E., N.W.
Heterodendrum oleijolium N.E., N.W.
Acacia sowdenii .. .. .. N.W.
Eucalyptus microtheca .. Far N.E., N.W., Far N.W.

(3) Low open-woodland formation in South Australia: Small single-stemmed
trees, 5-10 metres tall, are scattered with a foliage cover of 0-10
per cent; semi-succulent shrubs are common in the understorey of
this formation. The following associations have been recognized:

Casuarina cristata .. .. N.E., N.W.
Heterodendrum oleijolium N.E., N.W.
Acacia sowdenii .. .. .. N.W.
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Myoporum pla:tycarpum. Murray Lands, N.E., N.W.
Hakea leucoptera . .. Flinders Rg., Far North
Acacia cambagei .. .. .. Far N.E., Far N.W.
Casuarina decaisneana .. Far N.W.

The Eucalyptus species of the Far N.W. Ranges and of the
Victoria Desert, E. concinna, E. dichromophloia, E. gamophylla, E.
gongylocarpa, E. intertexta, E. oxymitra, E. pachyphylla, E. pyri
formis,E. terminalis, E. orbijolia ssp. (websterana), probably belong
to this formation and to the tall open-shrubland formation.
Hummocks of Triodia spp. are common between the scattered trees.

4. Closed-scrub formation

This formation is dominated by a densely-packed assemblage of shrubs (70-100
per cent foliage cover, 2-8 metres tall). Little understorey is present in the low
light environment beneath the' canopy.

In South Australia, closed-scrub is restricted to a few swampy, often peaty,
sites in the high-rainfall areas of the Lower South East. The following association
has been recorded from the Eight Mile Creek area:

Leptospermum pubescens-
Melaleuca squarrosa .. Lower S.E.

5. Closed-he;ath formation

Like the closed-scrub formation, this formation is confined to swampy, usually
infertile, sites in high-rainfall areas. It consists of a dense assemblage (70-100
per cent foliage cover) of sclerophyllous shrubs up to 2 metres tall. In very dense
stands the understorey is poorly developed; helophytes are common in more open
communities. The formation grades into the closed-scrub and open-heath forma
tions. The following association has been recorded in South Australia:

Leptospermum pubescens-
L. juniperinum . .. .. Mt .. Lofty Rg., S.E.

Mt. Lofty Rg., K.!.
K.!., Southern E.P.
K.I.
S.E., K.!., Y~P., E.P., Southern

Murray Lands near Victor Harbor
Southern E.P., K.I.
K.!.

E. conglobata ..
E. remota .. . .

6. Open-scrub formation

This formation is dominated by multi-stemmed shrubs, 2':'8 metres tall with
foliage covering 30-70 per cent of the ground. Communities dominated by mallee
type Eucalyptus species belong to this formation. The understorey varies greatly
a dense assemblage of sclerophyllous shrubs, scattered tussock grasses, semi
succulent shrubs, or hummock grasses· form characteristic understoreys of the
open-scrub formation on different soils. The formation extends across the
southern part of Australia. The following alliances, containing several associa
tions have been distinguished in South Australia:

(a) With heath understorey
Eucalyptus goniocalyx .. Northern Flinders Rg.
E. baxteri-E.· cosmophylla
(±E. diversifolias . ..

E. diversifolia..E. rugosa .
E. rugosa ....
E. diversijolia .
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(b) With frequent sclerophyllous shrubs (including M elaleuca uncinata
and/or Callitris verrucosa)

E. .cneorijolia .. .. .. .. K.T., near Victor Harbor
E. incrassata-E, [oecunda Upper S.E., Barossa Valley, Murray

Lands, Y.P., E.P.
E. flocktoniae-E. dumosa

ssp. (pileata).. .... E.P., (Y.P.'?)

(c) With sparse' sclerophyllous shrubs and scattered tussock grasses
E. socialis-E. dumosa ssp.

(piIeata)-E. gracilis .. Murray Lands, Flinders Rg., Y.P.,
E.P.

E. socialis-E. brachycalyx Flinders Rg., Western Murray Lands,
(E.P.?)

E. conglobata ssp.
(anceps) -E.dumosa ssp.
(pileata) ..

E. behriana ..

E. morrisii ...
E. viridis .. ..

(d) With semi-succulent shrubs
E. socialis .

(e) With hummock grasses
E. socialis .

Western Murray Lands
Upper S.E., BarossaValley, Southern

Flinders Rg., Southern E.P.
Northern Flinders Rg.
Northern Flinders Rg.

Murray Lands, N.E., E.P., N.W.

Murray Lands, E.P.

7. Open-heath formation

(and tall open-shrubland formation)

This formation consists of evergreen, sclerophyllous shrubs, many with
ericoid leaves, and up to 2 metres in height. The spacing in the upper stratum' is
usually mid-dense (30-70 per cent foliage cover). Many angiospermous families
many be co-dominant-s-Casuarinaceae, Proteaceae, Papilionac~ae,Mimosaceae,

Myrtaceae, Xanthorrhoeaceae, Epacridaceae, Dwarf shrubs and chamaephytes
are common in the understorey, Annual herbs and grasses are rare in the
ground stratum, though rhizomatous, sclerophyllous sedges and a few perennial
grasses may be present.

The formation-is confined to areas of very infertile soils in the high-rainfall
areas of eastern and southern Australia. It is found on either deep sandy soils
("sand-heath") or on gley podsolic soils seasonally waterlogged and then
droughted ("wet-heath"). It often extends as ashrubby understorey to the open
forests and woodlands where these formations are' found on infertile soils.

Mallee eucalypts are scattered over some areas of "sand-heath" in the Upper
South East of South Australia. This community is referred to as a tall open
shrubland, referred to locally as mallee-heath.

The following associations have been defined in South Australia:

( 1) 0 pen-heath formation: Shrubs 0-2 metres tall, with foliage cover 30-70
per cent.

(a) "Wet-heath"
X anthorrhoea australis

Banksia ornata-Hakea
rostrata-Casuarina
paludosa .. ~ .. J _. •• Lower S.E.



Upper S.E., Murray Lands

Upper S~,E., Murray Lands, E.P.,
Northern Flinders Rg.
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(b ) "Wet-heath" (saline soils)
Melaleuca gibbosa-Hakea

rugosa .. .. .. .. Lower S.E.

(c) "Sand-heath"
X anthorrhoea australis

Banksia ornata-
Casuarina pusilla ..

Casuarina muellerana
Leptosperum
laevigatum var. minus.
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(2) Tall open-shrubland formation: Scattered mallee trees with many stems
2-8 metres tall with 0-10 percent foliage cover. Heath, vegetation is
prominent between the scattered malIee.

Eucalyptus foecunda-E.
incrassata-heatb .. Upper S.E., Murray Lands, E.P.

8.. Tall shrubland formation

Shrubs, usually multi-stemmed 2-8 metres tall, dominate this formation. The
ecosystem occurs in the semi-arid region of southern and central Australia, where
its foliage covers 10-30 per cent of the ground. Mulga (Acacia aneura) communi
ties are the best example of the formation. A low shrub stratum is often present,
rarely continuous, but sometimes absent; the shrubs maybe either sclerophyllous
or with hairy, semi-succulent leaves. An herbaceous layer of seasonal herbs and
grasses is. usually well developed.

The following associations have been recorded in South Australia:
Acacia aneura ± A.

brachystachya . ~ .. .. N.E., Far N.E., N.W., Far N.W.
A. linophylla-A. ramulosa N.W.
Acacia-Eremophila-

Dodonaea-Cassia ~.. .. Flinders Rg., N.E., N.W.

9. Low shmbland formation

This formation, formerly called shrub steppe, is dominated by low
chenopodiaceous shrubs, up to 2 metres tall, often with semi-succulent, usually
hairy leaves. The plants, are well-spaced with a foliage cover of 10-30 per cent.
Dwarf shrubs, e.g: Bassia'spp.; are commonly associated with the shrubs. After
rains, ephemeral (short-lived) composites, crucifers, legumes, and grasses
germinate, flourish, and seed.

Many different associations' are found in the arid-zone of southern Australia;
the following have been listed for South Australia:

(a) Saltbush-bluebush communities
Atriplex vesicaria . .. N.E., N.W., Far N.W.
A. vesicaria-Ixiolaena

leptolepis.. .. N.W.
A. rhagodioides .. .. Far N.W.
Kochia sedijolia .. .. N.E., N.W.
K. astrotricha .. .. .... N.E., N.W.
K. pyramidata .. .. .. N.E., N.W.
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(b) Arid zone swamps and water courses
Atriplex nummularia . .. Far N.E., rare in Far N.W.
Kochia aphylla .. .. .. N.E., N.W.
Chenopodium auricomum N.E., Far N.E., N.W., Far N.W.
Chenopodium nitra-

riaceum .. .. .. .. .. N.E., N.W., Far N.W.
Muehlenbeckia cunning- Murray Lands, N.E., Far N.E., N.W.,

hamii .. .. ." .... Far N.W.

(c) Coastal complex and inland salt marshes
Atriplex paludosa . .. .. salt marshes near coast
Arthrocnemum arbuscula coastal salt marshes
Arthrocnemum halocne-

moides ±Pachycornia
tenuis .. .. .. .. .. coastal and inland salt marshes

Salicornia qulnqueflora-
Suaeda australis .. coastal salt marshes

Nitraria schoberi .. .. .. coastal and inland salt marshes

10. Closed-grassland formation
This formation is characteristic of the extensive flood-plains of northern Aus

tralia. It is dominated by grasses of short (less than 45 cm) to medium (45-120
cm) height. The grass species are either tussock-like, rhizomatous, or consisting
of a mass of individual plants in close contact at their bases so that their leaf
canopies interlace.

Some helophytic communities fit into this formation in South Australia:
Sporobolus virginicus-

Distichlis distichophylla Coastal salt marshes
Phragmites australis- I

Typha spp. .. .. .. .. S.E., Southern Districts; K.I., E.P.
Iuncus spp.-Scirpus spp.. S.E., Southern Districts, K.!., E.P.
Baumea juncea-B. rubigi-

nosa . ... .. .. .... Lower S.E.

Small areas in S.E., Murray Districts,
Southern Districts, E.P.

Southern Districts, Southern Flinders
Rg.

Lomandra dura-Le effusa

11. Tussock grassland formation
Discrete, compact tussocks (30-40 cm tall) of perennial grasses, rushes, sedges,

or iron-grass (Lomandra) may cover up to 70 per cent of the ground in the
tussock grassland formation. An herbaceous layer is frequently .conspicuous
between the tussocks.

In northern Australia, the formation occupies very large areas of treeless
rolling plains with calcareous, cracking, clay soils. In southern Australia the
formation is common on the basalt plains of Western Victoria and in the high
land area north of Clare in South Australia.

In some areas; a few small trees may be scattered over the tussock grassland.
The formation may then be referred to as a low open-woodland formation.

The fcllo., :.Llg associations have been noted in South Australia:

Lepidosperma congestum-
L. longitudinale .. .. Upper S.E.

Danthonia spp.-Themeda
australis .
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Gahnia trifida-G . .filum Lower S.E., E.P.
Astrebla pectinata .. Far N.E.
Eragrostis australasica N.E., N.W., Far N.W.

In some areas the density of the tussocks may be less than 30 per cent foliage
cover. This is an open...tussock grassland.

12. Hummock grassland formation
In some of the driest parts of Australia, large perennial evergreen sclerophyllous

"tussocks" of the grass genera, Triodia and Plectrachne, dominate a hummock
grassland formation. The "tussocks" are so large-often up to one metre in
diameter, about 30 cm tall, with flowering culms growing up to ··1.5 metres tall
that Australian ecologists have referred to them as hummocks. The hummock
grows outwards leaving the centre senescent or dead; in certain species the dead
centre may decay, leaving a characteristic "spinifex ring" of living culms. The
hummocks are well-spaced, covering 10-30 per 'cent of the surface. The inter
spaces between the hummocks are virtually bare, though ephemeral plants may
appear after favourable rains.

The following associations have been recorded in South 'Australia :

Triodia irritans .. Southern Districts, Flinders Rg.,
Gawler Rg.

Triodia basedowii
±Zygochloa paradoxa. FarN.E., Far N.W.

Zygochloa paradoxa . .. Far N.B.
If shrubs of Eucalyptus, Acacia or Grevillea (2-Sm tall) are scattered sparsely

over the Triodia, the community may be termed a tall open-shrubland.

13. Ephemeral herbland formation
In the arid, northern portion of South. Australia, flood-plain areas are often

devoid of vegetation apart froni the persistent bases of dead ephemerals. After
heavy rains, the appearance of these areas is transformed by the growth of a
dense and colourful cover of herbs and grasses from a few centimetres to about
30 cm tall. Ephemeral grasses such as Stipa nitida, Eragrostis spp. are common,
as well as a wealth of yellow, white and pink-flowered composite genera
(Helichrysum, Helipterum, Brachyscome, Calocephalus, Calotis). The Sturt Pea
(Clianthus [ormosus'[, spreading with long-runners over the plain may add its
crimson and black flowers to the floral display.

Very few of these associations within this formation have been defined. The
following two associations have been recorded near Koonamore Vegetation
Reserve in the North-East of the State:

Erodiophyllum elderi
Stipa nitida-i-Bassia spp.

14. Coastal land systems
Ecosystems adjacent to the sea usually show considerable diversity over a

small area. The area is unstable-sand tends to accumulate in the dunes, only
to be eroded by high seas; sea-spray continually affects the area; tidal fluctuations
periodically swamp flat areas alongside estuaries and tidal streams. Successions
towards stable climax ecosystems are in operation (Chapter I).

With time, unstable drifting sand gradually becomes consolidated, organic
matter accumulates in the surface sand, and salt content decreases; simultaneously
the vegetation becomes more and more complex until the climax ecosystem is
reached.
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Tidal inlets, lined by saline mud-flats, are excellent sites to trap silt and organic
debris swept. into the flat as the tides rise and fall. .... The soil gradually increases
in depth, is less frequently flooded by the tides, and, with greater exposure to rain,
tends to be leached progressively of some of the accumulated salts. A succession
of seral ecosystems may be observed.

The seral ecosystems in each succession form a recurring pattern of topography,
soils, and vegetation and can thus be conveniently mapped as a land system.

The following seral ecosystems (associes) have been observed in coastal land.
systems in South Australia:

(1) Coastal dunes land system
Tussock grassland formation

Spinifex hirsutus
Scirpus nodosus

Open-heath formation
olearia axi llaris-Leucopogon parv iflorus
Acacia sophorae-s-Leucopogon parviflorus
M elaleuca lanceolata

Low woodland formation
Casuarina stricta-i-Melaleuca lanceolata association

(2) Coastal cliff land system
Low shrubland formation

Arthrocnemum halocnemoides
Disphyma blackii-Enchylaena tomentosa
A triplex cinerea
Atriplex paludosa-Rhagodia crassijolia
N itraria schoberi
Calocephalus brownii

Open-heath formation
Olearia axillaris-s-Leucopogon parviflorus
Beyeria lechenaultii-Eutaxia microphylla
Pomaderris racemosa-i-Melaleuca decussata

(3) Marine-meadow land system
Closed-grassland .

Posidonia australis
Zostera muelleri

(4) Salt-marsh land system
Low woodland formation

A vicennia marina var. resinijera
Low shrubland formation

Arthrocnemum arbuscula
Arthrocnemum halocnemoides
Atriplex paludosa (+ Nitraria schoberi)

Closed ~grassland
Sporobolus virginicus-s-Distichlis distichophylla

(5) Semi-saline swamp land .system
Low open-forest to open-scrub formation

Melaleuca halmaturorum
Low shrubland formation

Salicomia quinquefiora-s-Suaeda australis
Closed-grassland "formation

Juncu} maritimus-r-Sporobolus virginicus
Selliera radica~s-Mimulus repens
Distiehlis distichophylla

;/
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1. The climate of South Australia
South Australia derives most of its rainfall (precipitation) from large oval

anticyclonic air masses which move across the southern part of the continent
from west to east at an average speed of 800 kilometres per day with an average
periodicity of 6.8 days (somewhat longer in winter and shorter in summer). The
centres of the anticyclones pass to the south of the mainland of Australia during
summer, but travel further north during other seasons of the year (Figure 8).

o
Io

MILES

I
KILOMETRES

DeJ.B.F.

Figure 8. Mean seasonal tracks of anticyclonic centres across Australia (after Kidson
1925) .

Victoria and Tasmania thus experience the humid weather characteristic of the
Westerlies blowing across the ocean, while country to the north of the pathways
receives dry subsided anticyclone air or light easterly winds both of which have
lost their moisture during their long overland traverse. The latter contribute
to the semi-arid to arid conditions of the northern part of South Australia. The
southern portion of the State lies between the two climatic extremes outlined
above. It thus tends to receive humid westerly winds at approximately weekly
intervals during winter when the anticyclonic centres pass across the middle of
the State, and dry easterly and northerly winds during summer when the anti
cyclonic pathway lies to the south of the State. The climate of the State thus
resembles that around the Mediterranean Sea, California, Chile, and Cape
Province of South Africa, where hot, dry summers alternate with cool, wet
winters.

The State can be divided into two well-marked regions with regard to the
character of its rainfall, In the southern portions, over 60 per cent of the total
precipitation falls in the months of April to October inclusive, with less than
20 per cent variability from the mean annual rainfall. The greater area in the
north of the State has an erratic rainfall, storms from westerly depressions or
from monsoonal troughs from the north only occasionally visiting the area. In
this region not only is the rainfall erratic but it is likewise scanty, and approxim
ately five-sixths of the total area of the State receives a rainfall of less than
250 mm ·per annum (Figure 10). For this reason the water-balance of the
native vegetation is of particular interest to South Australia.
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The main physiographic features of the State can be seen from Figure 9. These
features are first, the irregular belt of highlands consisting of the Musgrave
Ranges in the Far North-West and the Mount Lofty-s-Flinders Ranges system to
the east of the Gulfs, and second, the two low-lying ·basins of Lake Eyre and
the River Murray. Increased precipitation is observed around the highland
areas (Figure 10)-the Mount Lofty-Flinders Ranges causing an extension of the
isohyets inland, while the rainfall on the highest parts-of the Musgrave Ranges
may be. more than double that of the arid-plains. The increased altitude, plus the
increased cloud which higher altitude may induce, lead to reduced solar radiation,
temperature, and pan evaporation in these areas (Figures 11 to 13').
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Figure 11. Map of South Australia, showing isolines for mean .annual total radiation,
calculated from the data of Hounam (1964).
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2. The water-use equations
It is obvious that the amount of rainfall is not the only meteorological factor

which determines the amount of water available to the plant community. Some
of the precipitation is lost to the ecosystem because it is intercepted and retained
as a film on the vegetation, on the litter layer under the plants, or on the surface
of the soil; this film is evaporated without passing through the living components
of the ecosystem. As well, some of the precipitation may be lost to the ecosystem
if it does not enter the soil but runs off the area into streams, or if, having entered
the soil, it drains through saturated soil beyond the limit of plant roots. The
rest of the precipitation is temporarily stored in the soil in the capillary pores
between the soil particles; if a water potential gradient is created water will flow
from the soil pores into the plant and eventually be evaporated (transpired) from
the leaves. Evaporation, the final loss of water from the ecosystem, creates
the water potential gradient from soil to plant to atmosphere. It is a physical
process controlled by the wind speed of the air moving over the ecosystem as
well as by the gradient of vapour pressure between the atmosphere and the
saturated evaporating surface (either the film intercepted by the surface of the
ecosystem during rains or the film of water always coating the surfac-e of the
mesophyll cells in the centre of the leaf).

The water-input and output of the ecosystem over any period of time can thus
be. summarized in the following water-balance equation:

P + SI + a, === Ea + S2 + B2 + R + D
where

P === precipitation + dew

SI and S2 === soil moisture storage at the beginning and end of the
the observation period.

B; and B2 === water held in the living cells of the ecosystem at the
beginning and end of the observation period. (As the
change in. B is very small, the value is usually ignored.)

R === surface runoff
D === internal drainage
Ea - actual evaporation

=== transpiration (Et) + evaporation of intercepted water
(El) + evaporation of soil water (Es ) .

As precipitation is conventionally recorded in terms of depth of rain falling
into a standard rain-gauge rather than as volume or weight of water per unit
.area, all terms in the water-balance equation are expressed as depth of water
entering or leaving a unit area of land as mm or points (== inch-2 ) .

Soil moisture (S) is by no means distributed uniformly throughout the soil
profile. Rainfall intercepted by the vegetation may eventually drip through
the foliage on to the ground or it may flow along the stems either towards the
trunk or towards the edge of the canopy. Rainfall is thus concentrated by stem
flow around the base of the trunk or channelled towards the periphery of the
canopy (e.g. citrus trees); distinctive root distribution patterns may result. Specht
(1957a) has demonstrated stem-flow in Banksia and Xanthorrhoea near Keith,
South Australia, and Slatyer (1965) has shown the same phenomenon for mulga
(Acacia aneura) at Alice. Springs.

After heavy rains, the surface soil will become saturated with water and excess
water will move downwards under gravity, gradually saturating deeper and deeper
layers of the soil profile. Drainage (D) to subsoil reservoirs may eventually occur.
Evaporation (Ea) is continually occurring, and, during periods of limited rainfall,
soil moisture (S) will be utilized, at first ·largely from the surface where most
of the roots are concentrated (Chapter 11, Figure 7), but, if the drought period
is prolonged, soil moisture is drawn from deeper and deeper layers of the soil.



48 VEGETATION OF SOUTH AUST·RALIA

A typical annual sequence of soil moisture recharge and utilization observed under
perennial evergreen vegetation in the Mediterranean..type climate of South
Australia is shown in Figure 19. It will be noted that maximum and minimum
values of soil moisture occur in the soil profile in winter and summer respectively.
The maximum value approaches the field capacity of the soil; a value which is
found when the soil moisture has reached equilibrium after excess rain has
drained under gravity to lower levels in the soil profile. The' minimum value
approaches the level at which no further water will flow from soil into the
plant (the water potentials of the soil and root are then equal) and is approxi
mately equal to the permanent wilting percentage of the _soil (determined in the
laboratory by observing the moisture content of the soil-when unwatered sun
flower plants, grown in the soil,wilt permanently even when placed in a humid
atmosphere) .

Considerable controversy has arisen whether soil moisture is as readily avail
able to the plant at soil water potentials near the permanent wilting percentage
(-,-15 bars) as it is at field capacity (-0.3 bars). Because the whole of the soil
profile is rarely, if ever, uniformly at the same water potential and plant roots can
grow into regions of the soil profile where water potential- is higher, satisfactory
experiments are difficult to design.

It appears that if transpiration is low, water movement through the soil to
roots is fast enough to maintain leaves at full turgor at all soil moisture
values from permanent wilting percentage to field capacity. However, if the
evaporative power of the atmosphere increases, the flux of water through the
soil (from regions of high water potential to the root) is too slow to maintain
full turgor in the leaves as the soil dries out towards the permanent wilting per
centage. During the night, evaporation is negligible and water flow in the soil
tends to restore equilibrium. Such conclusions are based onshort time intervals
-up to a day in length (Denmead and Shaw 1962).

Nevertheless, the daily variations in theevaporative power of the atmosphere
(probably best expressed as the evaporation (Eo) from a standard water surface
such as ,- a. Class A pan evaporimeter), and the spatial variation in soil water
potential throughout the soil profile (both horizontally, with depth, and with
time) may be integrated in a simple _relationship if monthly instead of daily time
intervals are used. Rather that) use an average soil water potential for the soil
profile throughout the month, a term such as available water (W)-the sum of
the water extractable (Sext *') from the soil profile at the beginning of the month
plus the water which is added by precipitation (P) during the month-may be
used. Provided the leaf area index of the plant community remains relatively
constant, a monthly index of evapotranspiration (Ea/Eo) is related to available
water (W) as shown in Figure 14. When W - (P + Sext) is limiting, Ea/Eo ==
k (P + Sext); the index (Ea/Eo) tends to approach a value of unity when the
ecosystem receives an unlimited supply of available water (Penman 1963; Rutter
1964; Evans 1971).

3. Calculation of mean monthly values of Ea/Eo, Ea' SexU and D
The mean monthly value of extractable soil water (Sext) at the beginning of

the month, actual evaporation from the ecosystem (Ea) and drainage (D) during
the month, and the monthly value of the index of evapotranspiration (Ea/Eo),
may be calculated as shown below.

.., Extractable soil water is defined as the difference between-total soil water (all water
extractable by oven..drying from the soil profile) and unextractable soil water (i.e.
the minimum level .of soil water to which the p~rticular plant community is capable
of depletmg the sod w~ter profile. lpIS level Includes water normally unavailable
to the community at sod water potentials less than -15 bars, plus water potentially
available, but held in parts of the profile poorly explored by plant roots.) ,
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As it is probable that the leaf area index of most Australian, perennial, ever
green plant communities remains relatively constant throughout the year (Specht
and Rayson 1957; Jones 1968; Maconochie and Lange 1970), it can be assumed
that the value of the coefficient k will also remain constant throughout the year
(Figure 14).
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Figure 14. Relationship between monthly values of Ea/Eo and W == (P + Sext)

for ,five evergreen, perennial plant· communities showing different values of the
coefficient k. (after Specht and Jones 1971; Specht 1972).

The 12 mean monthly values of precipitation (P1 to P12) and of pan
evaporation (Eo 1 to Eo 12) for a locality provide the basic data for computation
If necessary, the monthly values of P can be adjusted to take into account irriga
tion, run-off, or run-on; the balance (precipitation + irrigation + run-on-e-run-off)
enters the ecosystem. Hilly topography produces intergrading sunny and shady
aspects which result in spatial variation in Eo from season to season (Figure 23).

The computations involve the following five steps repeated in sequence for the
12 months of the year:

( 1) W1 == (P1 + Sext1)
(2) Ea 11Eo 1 == k'W1 or Ea 1 == Eo 1 .k.W1

(3) If Ea 11Eo 1 > 1.0, then assume Ea 1 == Eo 1
(4) Sext2 == (W1 - Ea 1)
(5) If Sext2 > Smax, then assume D1 === (Sext 2 - Sm~x)

and Sext2 == Smax

Smax is the maximum ·amount of extractable water (Sext) which may be stored
in the soil profile. Maximum soil storage is achieved when the whole soil profile
is at field capacity; unextractable soil water is the minimum level of soil water
to which the particular ecosystem is capable of depleting the soil profile-including
soil water normally unavailable to the ecosystem below permanent wilting percent
age plus water, potentially available, but held in parts of the profile poorly
explored by plant roots.
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Figure IS. Mean monthly precipitation (P) and pan evaporation (Eo) data

for Adelaide, South Australia (top graph) were used to compute mean monthly
values of (a) actual evapotranspiration (Ea)' (b) the index of evapotranspira-

tion (Ea/Eo)' and (c) extractable soil moisture (Sext) for three different values

of the coefficient k.
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Because no mean value of Sext is known, the computations can be commenced
by-using an arbitrary value of Sext1 (e.g. Sext1 === zero). A series of 'erroneous
values of Sext' Ea' and ,D· will be generated for the first few months of the year,
but these will be corrected by repeating the series of 12 monthly computations,
now using the December estimate of extractable soil water (Sext 13) to initiate the
new series of calculations (Sext 1 now equals Sext13). For a few Australian
climatic stations in the humid zone, the' series of 12 monthly computations
need to be repeated three times to obtain constant values of Sext' Ea' and D.

Observations reported by Specht (1957b), Martin and Specht (1962), and
Specht and Jones (1971) indicate that the climax vegetation of a particular area
fully exploits the soil' moisture available for plant growth. To do this, roots
must so pervade the soil volume that there is no deficiency in the quantity of roots
available for water extraction in any part of the soil-water profile. As well, the
structure of the plant community (in particular the distribution of its leaf area)
and the stomatal resistances of individual species must be such that actual evapora
tion (Ea) is controlled so that no deficit of extractable soil water (Sext) can occur
in any month of the year. If this is achieved, transpiration, although small, will
continue throughout the year and, concomitantly, carbon dioxide fixation will
result. The coefficient k in the linear regression, Ea/Eo === k.W, will thus
approach-by evolutionary adjustment within the plant community-a maximum

-value which will cause Sext to approach zero but never equal zero during the
driest period of the year.

If a series of values of the coefficient k (say from 0.010 to O.JOO) are used in
step (2) of the computations outlined above, the maximum value of k can .be
ascertained from the sets of results which show positive values of Sext for every
month of the year.

The computations outlined above may be summarized in the flow .diagram
shown in Figure 20. Computations for Adelaide are shown in Figure 15. The
coefficient k is seen to have a maximum value of 0.041, a value which is not
affected when storage capacity of the soil is reduced, say to Smax === 2.0 cm. A
value of k greater than 0.041 produces negative values of Sext during the summer
months. Under the climatic conditions existing in the Adelaide area the ever
green, perennial vegetation would then have to change its structural-physiological
attributes to those characteristic of an evergreen plant community showing a
coefficient k of 0.041 or less. Alternatively, the plant community could change
to an annual or pseudo-annual (containing hemicryptophytes and geophytes, as
well as therophytes in the upper stratum) community showing a coefficient k
greater than 0.041 witha growing-season falling between the months of May to
November.'

4.. Computations for climatic stations in South Australia
Computations, as outlined above, have been made for 34 South Australian

climatic stations which have recorded appropriate climatic data over a 30 year
period (Comm. Aust., Bur. Met. 1956). The results are plotted on maps of
South Australia shown in Figures 16 to 18. The maximum value for the cofficient
k, which would ensure positive values of Sext for every month of the year, is
shown to range from below 0.030 to 0.070 (Figure 16). The mean annual value
of the index of evapotranspiration (Ea/Eo) then ranges from 0.05 to 0.80 (Figure
17) and the resulting optimal amount of extractable water (Sext) which may be
stored in the soil profile varies from 1.0 to over 30.0 cm of water (Figure 18).

The series of monthly values of Ea/Eo and Sext computed from monthly values
of P and Eo are shown for the climatic centres of Yarramundi, Adelaide, Belair,
and Stirling West in Figure 19.
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Figure 16. Map of South Australia, showing isolines for the maximum value of the
coefficient k which ensures positive values of extractable soil moisture (Sext) for every

month of the year.
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Figure 19. Mean monthly climatic values of precipitation (P), pan evaporation (E 0)'

extractable soil moisture (Sext), and the ind~x of evapotranspiration (Ea/Eo) for the

climatic centres of Yarramundi (on Yudnapinna - Station), Adelaide, Belair and Stirling

West, South Australia. The maximum values of the coefficient k to ensure positive

monthly values of extractable soil moisture (Sext) throughout the year are shown for each

centre. Smax is seen to be 4.3 and 15.0 cm for Yarramundi and Adelaide respectively;

the more humid conditions at Belair and Stirling West result in a value of S at least
max

as great as 30.0 cm after which drainage occurs.

5. Variation in the water-balance computations produced by other
. environmental .lnteractlons

The flow diagram presented in Figure 20 summarizes the steps used in the
computation of the water-balance at a particular climatic station. The! computa-
tions shown in Figures -15 to 19 assume that: '

( 1) Precipitation is uniformly distributed across the landscape near the
climatic station.

(2) Run-on and run-off· do not occur and that all the precipitation received
at the site enters the ecosystem.

(3) The topography is a peneplain in which .little variation in slope or aspect
is apparent.



56 VEGETATION OF SOUTH AUSTRALIA

Sta rt

Read

Adjust for

run-on / run-off

Adjust for aspect ~--"';::;;_---f

o
<Ll
>-

M
X

.s:
C
o
E

Select maximum value of k which

gives Sext
j
>0.0 for all months of year

Figure 20. Flow diagram showing steps in the computation of Ea/Eo' ~a' Sext and

D for a perennial evergreen plant .community. (i == 1 to 12 months.)

Adjustments will need to be made to the input data used in the water-balance
computations if variations listed above are noted for the particular ecosystem
under study near a climatic station.

Rayson (1957) described how a barchan-like dune, sitting on a sand-plain in
the path of rain-bearing, westerly winds, affected rainfall distribution in the
Ninety-Mile Plain of 'South Australia. The winds are uplifted as they blow
across the gently-sloping (7-8 0

) , windward, western side of the dune and carry
with them almost 10 per cent of the rainfall. which would normally fall on the
area; this upswept rainfall tends to be deposited on the steep (25-30 0

) easterly,
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lee-face of the dune where the rainfall may be 10 per cent higher than that
recorded on the sand-plain. The microtopography, also, is such that different
radiation intensities will be expected on the western and eastern slopes of the
dune (Figure 23). At latitude 36°S solar radiation intensity (and hence pan
evaporation) will be about 99 per cent and 92 per cent of that received on a
horizontal surface for the west-facing and the east-facing slopes respectively. The
resultant micro-distribution of precipitation and of pan evaporation across the
dune produces a small variation in the coefficient k (0.042 to 0.046) and a sizeable
variation in the mean annual value of the index of evapotranspiration (Ea/Eo)
from 0.38 to 0.48. Marked micro-patterns are thus observed in the nature and
distribution of the plant communities across the dune. An open-heath formation,
dominated by Banksia ornata, X anthorrhoea australis, and Casuarina pusilla,
common on the sand-plain becomes depauperate towards the crest of the dune
on the westerly slope and gives way to a low woodland formation dominated by
Eucalyptus baxteri on the lee slope.

Run-off or run-on alters the amount of water entering an ecosystem, Figure
21 shows what happens to the coefficient k and the mean annual index of evapo
transpiration (Ea/Eo) when all monthly values of precipitation for a climatic
station are corrected by the same proportion for run-on or run-off. Provided
drainage is not observed, the value of k does not change, but the mean annual
Ea/ Eo increases linearly from zero as the water entering the ecosystem increases.

The contrast between sunny, north-facing slopes and shady, south-facing slopes
in hilly topography in the Southern Hemisphere is well-known. Pan evaporation
(Eo) appears to be closely correlated with solar radiation and consequently
varies considerably with slope and aspect (Figure 23). If the water entering the
ecosystem remains uniform over the hilly landscape, the value of k and of the
mean annual index of evapotranspiration (Ea/Eo) will be inversely related to
Eo-provided drainage is not observed in the ecosystem (Figure 21).

The distribution of species of Eucalyptus in the Mount Lofty Ranges, South
Australia, in relation to precipitation is an excellent example of the compensation
induced in the water-balance calculations by variation in Eo with aspect (Specht
and Perry 1948'). To the east of Adelaide, annual precipitation increases steadily
from 60 to over 100 cm along ridges which run approximately east to west.
Three species of Eucalyptus are common on soils developed on phyllite ridges.
Where annual precipitation is 60-70 cm, E. odorata (peppermint box) occupies
the north-facing slopes whileE. leucoxylon (blue gum) occurs with E. odorata
on the south-facing slopes. 'Between 70 and 80 cm annual precipitation, E.
leucoxylon is common on both sides of the ridges, but is found only on north
facing slopes when the annual rainfall lies between 80 and 100 cm; E. viminalis
(manna gum) then occupies the south-facing slopes.

In all probability, at anyone locality along a ridge, the precipitation, depth of
soil, and run-off are essentially the same on both slopes. Incident solar radiation
(and therefore Eo) is the major variable. Figure 22 illustrates the relationship
between the mean annual value of the index of evapotranspiration (Ea/Eo') as
Eo varies, while P is held constant, for the climatic stations at the Waite Agri
cultural Research Institute, Belair, and Cherry Gardens on soils capable of
holding 10.0 cm of water at Smaxo At latitude 35°S, a 20° slope would receive
about 110 per cent if north-facing, and 80-85 per cent. if south-facing, of the
solar radiation (and therefore .Eo) recorded .. on a horizontal surface on the crest
of the ridge (Figure 23). Appropriate annual values of Ea / Eo can be read from
Figure 22 and are recorded in TableS. These values clearly show how com
pensations have equalized the water-balance to enable ,E. leucoxylon to appear on
south-facing aspects in drier localities and on north-facing aspects in wetter
habitats in the Mount Lofty Ranges, whereas the other two species occupy
adjacent sites.
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Figure 21. The effect of uniform variation in monthly
values of either precipitation (P) or pan evaporation
(Eo)-when the other parameter is held constant-on (a)

maximal value of the coefficient k (which ensures positive
values of Sext throughout the year), and (b) the mean

annual value of the index of evapotranspiration (Ea lE0) .

The linear and inverse relationships hold provided drain-
age does not occur.
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transpiration (E lE ) for the Waite Agricultural Research Institute,

a 0
Belair and Cherry Gardens in the Mount Lofty Ranges, South Aus-
tralia, when Smax == 10.0 cm. The curves depart from the linear

and inverse relationships shown in Figure 21 as soon as drainage
is observed.
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Figure 23a; b. Annual values of total (direct plus diffuse) and
diffuse radiation received on cloudless days on slopes of different
inclination and azimuth at latitudes 25°S and 35°8 (after Loewe

1962; Spencer 1965).
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Table 5: Distribution of three species of Eucalyptus on phyIlite ridges running east-west in
the Mount Lofty Ranges, in relation to annual precipitation and mean annual values of the
index of evapotranspiration (Ea/Eo) on soils with Smax = 10.0 cm.

Annual Precipitation (cm)
Aspect

60-70 70-80 80-100

North-facing, 20° slope E. odorata
Ea/Eo = 0.45

E. leucoxylon
Ea/Eo = 0.56

E. leucoxylon
Ea/Eo:::::; 0.68

Ea/Eo = 0.71Ea/Eo = 0.60Ridge top I EalEo = 0.50
---------------------------

South-facing, 20° slope E.odorata-
E. leucoxylon

Ea/Eo = 0.57

E. leucoxylon

Ea/Eo = 0.67

E. viminalis

Ea/Eo = 0.77

6. Variation in the water-balance computations related to root distribution
in the soil profile

Provided the root system of the dominant species in the plant community
explores all the soil' water profile, the distribution of water in the soil profile
will not influence the coefficient k or the resultant monthly value of actual
evaporation (Ea). The studies of Carrodus and Specht (1965) on Koonamore
Station, South Australia, show that the shallow-rooted Atriplex vesicaria usually'
occupies duplex soils where water penetration is restricted to the, upper horizon,
whereas Kochia sedifolia, with a deep-root habit, occupies uniform-textured soils
in ,which water penetrates deeply. Rarely do the two species co-exist. Little
precipitation is lost as run-off in most habitats occupied by the two species and
the two climax low shrubland communities lose the same amount of water per
month by evapotranspiration (Ea).

On the other hand, the rooting patterns ofseral plant communities may not
fully explore the total soil moisture profile. It is then possible for deeper-rooted
plant species to invade the community and to convert it to the climax state where
the soil moisture environment is fully exploited. Studies by Specht and Jones
( 1971) on seral communities of open-heath in South Australia (secondary suc
cession after a bush-fire had razed the heath) and in Victoria (the final seral
stage in a primary succession before the heath was invaded by taller shrubs of
the climax community) show that the water-use equation used in step (2) of
Section 3 of this Chapter must be altered to the form:

Ea/Eo === k(P + Sext)-c
where c is a constant.

The intercept on the abscissa at (c/ k) cm of available water indicates the soil
moisture unextractable by the seral heath community. Depending' on its
structure, the seral community may show the same value, or a lower value, of
the coefficient k as the climax community.

7. Variation in the water-balance computations in water-logged habitats
When a'relatively impermeable sub-soil impedes downward movement of soil

moisture, the water content of the surface soil may rise above field capacity
during the wet season, until the soil becomes water-logged and free-water appears
above the-surface of the soil. Under these conditions, evaporation from the water
logged ecosystem would be similar to that of a rice paddy where Ea == 1.0 Eo
(Evans 1971).
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Mallee-broombush vegetation (Eucalyptus incrassata-E. foecunda-Melaleuca
uncinata association) is characteristic of shallow (say 30 cm) sand over a
relatively impermeable sub-soil of solonetzic clay in the Keith area of South Aus
tralia (annual precipitation 45.7 cm). Little run-on or run-off is apparent. As
shown in the calculations in Table 6a, the surface sand (30 cm deep; bulk density
1.1; permanent wilting: percentage 1.2 %; field capacity 6.5 %; water holding
capacity 26%) becomes saturated during the months of May to September when
(P + Sext) is greater than 8.0 cm; Ea then equals Eo. But a large percentage of
the evapotranspiration (Ea) for these months is directly evaporated from the
saturated soil surface. If the standard computations of Ea/Eo === k. (P + Sext)
is also used for each of these winter months, a close approximation of water
actually transpired (Et) by the ecosystem is obtained. The latter values give
a mean annual value of the index. of evapotranspiration equal to 0.26.

The mallee-broombush vegetation (including Callitris verrucose) extends into
drier localities north of Pinnaroo (annual precipitation 31.7 cm), but is now
found on deep sandy soils into which rain penetrates easily with no run-off. Here,
most of the evapotranspiration (Ea) is lost from the ecosystem via transpiration
(Et) and, as shown in Table 6b, the mean annual value of Ea/Eo equals 0.25
almost the same as that calculated for the same ecosystem in the Keith area.

A similar compensation pattern is apparent in the distribution of heath vegeta
tion in South Australia. "Wet" heath is found on waterlogged shallow, sandy
soils in the lower South East of the State (annual precipitation 55· to 65 cm)
whereas almost the same community called "sand" heath, with the same dominant
species, is found on deep, sandy soil in the Keith area (annual precipitation
45.7 cm).
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Figure 24. Foliage projective cover recorded in the upper stratum
of some Australian plant formations plotted against the maximal
values of k which give positive values of Sext for all months of the

year. (FPC == 896.5k - 6.4).



VEGETATION OF SOUTH AUSTRALIA 65

Adjust for (Er+E s )

related to structural

characters of co mmun-it y

Adjust for Es

related to texture of

surface soil

Adjust for increased Es
if surface soil cracks

on drying

(E-Er -E )/Ea. . s. . O.
I I I I

Phs
i

(Net leaf)

b.. Et.jE o .
I I I

y

Related to k

Res p I ra t j 0 n i

Tops
Phs

i

t
Tops

Total

Lo.ss j Loss j

Tops Topst__(dt_d)_(1;Vf9)

'------------..

Growth .*
I

of tops

* L:
12

Growth of tops
1

zero for climax ecosystems

Figure 25. Flow diagram showing possible steps in the computation
of growth for a perennial evergreen plant community. (i == 1 to 12

months.)



66 VEGETATION OF SOUTH AUST'RALIA

8. The proportion of actual evaporation (~a) lost by transpiration (Et)

Actual evaporation (Ea) from an ecosystem is composed of three main com
ponents-evaporation of precipitation. intercepted by foliage, stems, and litter
(El); evaporation of soil water (Es ) ; and transpiration of water from plants (Et).

Ea == El + E, +.Et

The amount of rainfall interception. by vegetation and litter will depend on
the complexity of the plant community. Clearly more biomass and litter will be
exposed to rainfall interception in hummock grasslands, low shrublands, tall shrub
lands, open-scrubs, woodlands,open-forests, closed-forests, in increasing order.
This is shown in the linear increase in the percentage foliage projective cover of
the upper stratum of the climax formation as the value of the coefficient k
computed for the locality increases (Figure 24). Conversely, less soil surface will
be exposed to direct soil evaporation as the value of the coefficient k increases.

The ratio, (El + Es ) /E, may vary from near zero in dry conditions to almost
50 per cent when the surface soil is saturated with moisture'. The balance passes
through the plants of the ecosystem in the transpiration stream.

9. Estimating the productivity of the ecosystem
It has been shown (De Wit 1958) that, provided the light intensity is reason

ably high, the net photosynthesis of the plant community is linearly related to the
transpiration ratio (Et/Eo).

Net Phs - b. (Et/Eo)

The linear regression coefficient b should be determined for a series of monthly
temperatures (Downes 1970).

Estimates of monthly values of the index of evapotranspiration (Ea/Eo) thus
provide the first step in a model calculating net photosynthesis, and eventually the
productivity, of the plant community. Estimates of monthly values of Ea/Eo can
be made with the water-use equations. The index can be adjusted for evaporation
of water intercepted on organisms and litter of the ecosystem and for water
evaporated directly from the .soil. The balance gives the transpiration ratio,
Et/Eo' which can be used in De Wit's equation to obtain an estimate of net photo
synthesis of the plant community. The possible steps in the computations are
summarized in Figure 25.

As no satisfactory estimate of the ratio (El + Es ) /Ea, nor reasonable estimates
of the coefficient b, are as yet available, the mean annual value of the index of
evapotranspiration (Ea/Eo) is used in this Handbook to give an approximate index
of community growth.
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1. Principal soil profile forms in South Australia
Over the last decade, K. H. Northcote of the Division of Soils, C.S.I.R.O. (in

association with other pedologists of the Division of Soils and of Commonwealth
and State organizations) has prepared a series of maps covering all areas of
Australia for an "Atlas of Australian Soils", printed at a scale of 1 : 2,000,000.

The classification used in the A tlas is based on the concept of the soil profile
form (solum)-"a term used to express the overall visual impact of the physical
soil properties in their intimate association one with another, and within the
framework of the solum" (Northcote 1971). In his key for the recognition of
Australian soils, soils are firstly divided into four primary profile forms and then
subdivided, as shown below, on the, basis of texture, presence or absence of
calcium carbonate, or colour of the B horizon:

( 1) Organic Primary Soil Profile (0) -Soil profile dominated by plant
remains for at least 30 cm in depth.

(2) Uniform Primary Soil Profile (U)-Soil profile dominated by the
mineral fraction, with small, if any, textural differences throughout,
so that no clearly defined texture boundaries are' to be found in the
solum. '

(a) Textures are coarse (sands, sandy loams) .. Uc

(b) Textures are medium (loams, clay loams) .. Urn

(c) Textures are fine (clays), but non-cracking. . Uf

(d) Textures are fine (clays), but seasonally cracking .. Ug

(3) Gradational Primary Soil Profile (G)-Soil profile dominated by the
mineral fraction, showing increasingly finer (more clayey) texture
grades with depth in the solum, such that each successive horizon
merges with no sharp boundary.

(a) Calcareous throughout .. Gc

( b) Not calcareous throughout .. .. Gn

(4) Duplex Primary Soil Profile (D) -Soil profile dominated by the
mineral fraction, with a texture contrast between the A and the B
horizons.

(a) Red clay B horizon .. .. .. .. .. .. ~. .. .. .. Dr

(b) Brown clay B horizon.. .. .. .. .. .. Db

(c ) Yellow-grey. clay B horizon Dy

(d) Dark clay B horizon .. .. .. .. .. .. .. Dd

(e) Gley clay B horizon.. .. .. .. .. .. .. Dg

The Subdivisions listed above are further divided into Sections, Classes, and
Principal Profile Forms (Northcote 1971) on various physical properties of the
solum.

The ·maps of the "Atlas oJ Australian Soils" covering the State of South Aus
tralia (Northcote 1960; Northcote et al. 1968) show that at least 49 Principal
Profile Forms are common in the State. Appendix I lists these Principal Profile
Forms, their distribution in South Australia, together with the plant community
commonly growing on the soil in that region of the State. The reader is referred
to the A tlas for more precise information on the distribution of the principal
profile forms and associated soils. The wide spectrum of Principal Profile Forms
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in any climatic region of the State gives an indication of the complexities of
geological and pedological changes which have occurred during the Tertiary and
Quaternary Eras.

2. Tertiary-Quaternary pedological history
By the end of the Mesozoic Era (65 million years ago), the present-day high

land areas of the State, composed of three main geological sequences, had been
reduced to a landscape, subdued. in topography by a long period of water-erosion.
Over the previous 120 million years, covering the Jurassic and Cretaceous Periods,
eroded material from the highlands had been deposited. in large sedimentation
basins in some parts almost 4,300 metres in depth. Th~ debris filling the basins
gradually displaced. the seas, lakes, and swamps from the area, until terrestrial
conditions prevailed.

Five main geological sequences could have been observed in this landscape
(Ludbrook and Johns 1970):-

(1) Precambrian Basement Blocks of gneisses, schists, and acid. lavas (1,800
to 1,500 million years old)-the Gawler Block of Eyre and Yorke
Peninsulas; the Musgrave Block of the Far North-west; the Willyama
Block extending from DIary eastward into New South Wales; the
Mount Painter Block; and. small exposures in the regions of the
Mount Lofty Ranges, the Peake and Denison Ranges.

(2) The Adelaide Geosyncline-Composed of sediments deposited during
the late Proterozoic and part of the Cambrian Periods (1,400 to 550
million years ago). The sediments extended in a broad. arc which
included the present Mount Lofty and Flinders Ranges and extended
north-westerly towards the Musgrave Block. A wide range of sedi
mentary rocks have been observed in the Geosyncline-sandstones,
quartzites, siltstones, phyllites, shales, slates, limestones, and dolo
mites; deep glacial deposits of tillite also outcrop.

(3) The Kanmantoo Trough-About 18,000 metres of sediments, now highly
metamorphosed, were deposited in a large trough which extended
in a broad arc to the east and. south of the present Mount Lofty
Ranges. Greywackes and schists, with intrusions of granitic rocks,
marked the end of the long period of deposition begun in the late
Proterozoic in the Adelaide Geosyncline, and culminating in crustal
movements which led to the formation of the Mount Lofty and
Flinders Range systems.

(4) Permian Glaciation (about 270 million years ago) apparently affected
a large part of the State and considerable deposits of glacial and
other material have been recorded under Mesozoic and Tertiary
sediments in most sedimentary basins. Early Permian sediments out
crop over a considerable area of the Fleurieu Peninsula to the south
of Adelaide, while great erratic boulders of granite from Victor
Harbor have been dumped from the glaciers at Hallett Cove and near
Lake Fowler on Yorke Peninsula.

(5) Sedimentary Basins-The following sedimentary basins, partially filled
with Mesozoic sediments would have been found in the State at the
end of the Cretaceous:-the Cooper, Arckaringa, and Pedirka Basins,
which lie under the Great Australian Basin (the largest of its kind
in the world, occupying some 1,730,000 square km of Queensland •
and north-eastern South Australia); the Leigh Creek Coal Basin of ..
Triassic age; the Otway and Murray Basins of the south-east of South 6;

Australia and part of western New South Wales and Victoria; and
the Eucla Basin of the Nullarbor Plain.
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The Officer Basin, to the south of the Musgrave Block, appears
to contain largely Proterozoic and Palaeozoic sediments, related to
the Amadeus Basin of Central Australia; Mesozoic sediments have so
far not been recorded in the few bore-logs examined in this Basin.

The peneplained topography which resulted from the long period of erosion
and deposition during the Mesozoic presented a stable landscape on which
lateritic podzolic soils developed under the subtropical, pluvial climate of the
early Tertiary. These are duplex soils(Dy 3.61, Dy 5.61, and Dy 5.91) in which
a horizon of nodular, pisolitic, or massive laterite (indurated secondary com
pounds of the oxides of iron and aluminium) developed at the junction of the
A and B horizons. Beneath the lateritic layer, the clayey B horizon is normally
mottled above, with a white, or nearly white, kaolinitic, pallid zone below. The
soil, widespread over most of the higher, peneplained areas of South Australia at
the time, has survived some 50 million years until today as truncated remnants of
the profile in many areas of the State (Stephens 1946; Jessup 1961).

Early in the Tertiary, block-faulting began along old lines of weakness of the
Mount Lofty-Flinders Range system and continued into the Quaternary. The
outline of Spencer and S1. Vincent Gulfs, as well as the course of the Murray
River at Morgan, was defined. Intensive sculpturing of the uplifted blocks led
to erosion of much of the early Tertiary lateritic podzols, remnants of which
survived only on the tops of ridges which constituted the former peneplain surface.

Remnants of the early Tertiary lateritic podzol cap a series of high mesas
between Port Augusta and Lake Torrens and the extensive Arcoona plateau to
the west of Lake Torrens. The mesas rise 200 to 300 metres above the surround
ing plain near Port Augusta, but their surface tilts downward towards the north
until. the Arcoona plateau dips under the plain. Jessup (1961) presents evidence
which indicates that a semi-arid period with intermittent torrential rainfall followed
the sub-tropical pluvial period during which the lateritic podzols were formed.
The soil surface was then exposed to erosion as many plants in the dense, plant
communities of the pluvial period died with the onset of drought conditions;
water-erosion and deposition led to truncation and destruction of the lateritic
podzol over much of the elevated areas in the north of the State. Humid,
probably monsoonal conditions with alternating wet and dry seasons, followed the
semi-arid period and. induced a surface layer of silcrete (a very hard siliceous
material composed entirely of secondary silica) several metres thick to develop
over white kaolinite or soft white kaolinitic sandstone in the detrital material of
the wide erosion valleys produced during the semi-arid period. Scattered remnants
of this second-oldest land surface, 50 to 100 metres above the present-day plains,
are widespread in the north of the State. The silcrete layer was formed prior to
the Miocene earth movements which led to dissection of the land surface in the
area.

Early Tertiary lateritic podzols were probably not formed on the sedimentary
basins 'near the coast. The Eucla Basin, the newly-created St. Vincent Basin on
which -Adelaide is situated, and the Otway-Murray Basins were again inundated
with water, both fresh and marine, from Paleocene or (in the S1. Vincent Basin)
from Eocene to Miocene times. Deposits of freshwater, carbonaceous sands and
clays were followed by marine sands, marls, and limestones-the latter
predominantlyof Miocene age (Figure 26).

By the end of the Tertiary Era much of South Australia was again dry land.
The coastline was essentially similar to the present, except in the South East of
the State where the shore was located about 80 kilometressnland behind Penola,
Naracoorte, and Keith. The climate was becoming progressively drier and
finally desertic as the world was subjected to the dramatic climatic fluctuations of
the Quaternary Era (Table 7).
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Figure 26. Extent of Tertiary seas in Australia (modified after Cracker and Wood 1947).

During the Pleistocene Period the polar regions of the world were subjected
to a series of glacial .and interglacial periods which were paralleled by marked
changes in climate and by eustatic changes in sea-level throughout the rest of the
world. The glaciations which occurred in Tasmania and around Mount Kosciusko
during the Pleistocene appear to be correlated with the Riss and Wiirm Glacials
of Europe. The earlier European glaciations-the Giinz and Mindel-must
have been associated with cooler climates in Australia, but were not cold enough
to produce any glaciation. Although Pleistocene glaciation did not affect South
Australia, the advance and retreat of the southern ice-cap must have produced
latitudinal displacement of the mean paths of the anticyclonic centres across Aus
tralia (see Chapter V, Figure 8). Keble (1947) indicates the probable paths of
these low pressure systems across Australia during various glacial and inter
glacial stages. Gentilli (1949) and Specht (1958) agreed with this conception
and have endeavoured to reconstruct the distribution of vegetation formations
which may have existed in Australia during these periods.

The formation of the polar ice-caps would reduce the amount of water in the
oceans with a resultant fall in sea-level. Melting of the ice-caps would lead to a
rise in sea-level sometimes submerging land currently above sea-level. This is
well-illustrated in the South East of the State where the continental shelf sloped
very gently away from the pre-Pleistocene coastline; at least 30 residual coastal
dunes have been recorded and indicate when the sea-level was stationary. Similar,
but more confused, sequences of coastal dunes are found ·on Yorke and Eyre
Peninsulas. Apparently the sea fell to at least 80 metres below its present level
during two of the glacial stages-the Mindel and the Riss. Land connections then
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occurred between Kangaroo Island and the adjacent South Australian Peninsulas,
and between Australia, Tasmania and New Guinea. The continental-shelf off
southern Australia would have been exposed during a humid period when the
mean anticylonic pathway traversed the southern part of the .continent (Specht
1958); the surface would have been well-vegetated as is shown by the presence
of peat on the sea bed off the South East of the State (Blackburn et al. 1965).

Table 7: The climatic regimes and pedological history of the Tertiary-Quaternary Eras in
the arid zone of South Australia (after Jessup 1961).
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During the interglacial periods of. the Pleistocene the mean anticyclonic path
way would lie to the south of Australia. Periods of aridity would be induced
acrosssouthem Australia as is shown in Table 7. These arid periods would be
associated with wide-spread erosion of the soils exposed when the vegetation of
the pluvial periods, associated with theglacials, was decimated by droughts.
Extensive desert sand-dune systems resulted during these arid periods (Figure
27); water-erosion, after occasional heavy rains, deposited detritus in low-lying
areas; fine soil material was inflated as loessal dust and deposited a long way
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Figure 27. The general distribution and orientation of Australian desert sand ridge forma
tions. The arrows indicate the direction of V-shaped ridge convergences which are considered

to be coincident with the causal wind pattern (after King 1960).

from its source. For example, Jessup (1961) considers that the calcareous
material in arid zone soils of northern South Australia was derived from loessal
material blown eastward from the Eucla Basin during an arid period, a concept
similar to that proposed by Crocker (1946). However, as might be expected
seeing there would be no arid landscape exposed to the west, Blackburn et al.
( 1965) could find no evidence of loessal supplements in the soils of the South East
of the State.

Downes (1954) also points out that the reduced rainfall of the arid periods
would enable cyclic or rain-borne salt, swept off the oceans by wind, to accumulate
in areas of southern Australia, where it does not accumulate at present. The
salinization and subsequent desalinization during the wetter conditions following
the arid periods have produced solods, solodic, and solonized soil over large
areas. Five "pedogenetic" zones were defined by Downes according to the
intensity with which the salinization and desalinization processes appear to have
operated (Table 8). The zone in which the effect has been most intense has an
average rainfall at present between 50 and 75 cm.

The sea-level would also rise during an interglacial, drowning estuaries and low
lying land. Coastal deposits recorded around Australia indicate that the sea
level was 3 metres above the present-day level approximately 4,000 to 6,000 years
ago during the Postglacial Thermal Maximum, and 7.5 metres above the level
during the Riss-Wiirm Interglacial, about 100,000 years ago (Churchill 1960; Gill
1971) . The travertine plateau fringing the eastern side of Pearson Islands is an
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Table 8: Effect of cyclic salt in pedogenesis (after Downes 1954).

73

Annual Rainfall (cm) I Salt Accumulation Post-Arid
Leaching

Arid Post-Arid Arid Post-Arid
-J I

I
>55..... >100... Nil.... Nil Very high ....

Dominant Soil Forming
Process

Podzolization (?)

40-55 . . .. 75-100.. Slight. .. Nil High . . . . . . . .. Slight solonization, then
podzolization

28-40 . . .. 50..75 . . . Consid- Nil Moderate . . . . . Solodization
erable

20-28 . . .. 38-50... Light Slight. . . Slight. . . . . . . . . Solonization or slight
solodization

<20. .. . . <38. . . . Very Consid- Little or none. . Solonization
slight erable
or nil

excellent example of a raised coastal -dune (Osborn 1923; Specht 1969). Halo
morphic soil, such as solonchaks (Uf 6.61 and Ug 5.17), would develop on the
fine, muddy sediments exposed when the sea retreated. Ground-water rendzinas
(Ug 5.11) have developed on the continental ~helf exposed between stranded
calcareous coastal dunes in the Lower South East; while peat (0) deposits have
accumulated between the coastal dunes in the Eight-Mile Creek area near the
South Australian-Victorian border.

Volcanic activity was rare in South Australia during the Tertiary-Quaternary
Eras. Eruptions, apparently within the memory of aboriginal tribes, occurred
in the Mount Gambier District 4,700 and 1,400 years ago.

The above sketch of the pedogenetic history of South Australia emphasizes the
polygenetic origin of most soils found in the State. Tectonic movements, climatic
changes, and weathering processes (both by water and wind) are inextricably
interwoven with soil forming processes such as laterite and silcrete formation,
podzolization, salinization, and calcification. The Principal Soil Profile Forms
common in the State are tabulated in Appendix I.

3. Variation in water-holding capacity of the soil profile
The maximum water-holding capacity of the soil profile (Smax) can be esti

mated if the depth, percentage stoniness (by volume), bulk density, and the
relationship between soil water potential and the percentage soil water content
(by weight) of each horizon of the soil profile. are known. Smax and soil depth
are both measured in centimetres.

Smax == 1/100 x depth x vol. soill (vol. soil + rock) x bulk density
x (field capacity % - permanent wilting %)

A metre of sandy soil (bulk density 1.1) would thus store 6.6 cm of rainfall
between permanent wilting per cent (1.0%) and field capacity (7.0%), while a
metre of a clay-loam soil (bulk density 1.3) would be able to store 32.5 cm of
rainfall between permanent wilting per cent (10.0%) and field capacity (35.0%).
Such a difference in Smaxmay have a marked influence on the water-balance
computations and hence on the productivity of the plant community on the soil, as
outlined in Chapter V.

Once the soil is fully-charged with water, internal drainage to aquifers will
occur and water will be lost from the ecosystem. However, in the arid zone of
South Australia, Sopt calculated for a particular climatic station is quite frequently
less than Smax and the soil is rarely fully-charged with water; all water entering
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the soil is thus able to be evaporated from the ecosystem. But, as the same
amount of rainfall penetrates a shallower distance into clayey-textured soils than
into sandy soils, more soil evaporation, and consequently less transpiration, results.
The contrast between low shrublands on heavy-textured soils and tall shrublands
on sandy soils in the arid zone is a striking example of this difference in the
water-holding capacity and water-penetration in soils.

4. Variation in fertility of the soil profile

The recurring theme of Australian soils is old age and poverty, although a great
many Australian soils are of fair average quality (Leeper 1970). Deficiencies of
phosphorus and nitrogen are commonly observed when agricultural plants are
grown on Australian soils; potassium and sulphur, and the trace elements-copper,
zinc, manganese, or molybdenum-may also be in short supply. Leaching
increases from arid to humid zones and leads to decreased fertility,
lower pH, less calcium carbonate and chlorides in the soil profile. This is. illus
trated in Table 9 which attempts to summarize the chemical properties of the
surface' soils analysed from the major land systems defined in South Australia
(Chapters VIIl to XI). The interaction of climate and soils on the distribution
of the plant formations in South Australia was first illustrated by Wood (1939).

Up to a certain point, nutrient deficiencies or toxicities can be corrected to
enable many agricultural and garden plants or forest-trees to be grown successfully
on a particular soil. But, the original native vegetation of South Australia did not
have the benefit of man's intervention; and yet it appears to have persisted for
many thousands of years (at least since the climate improved after the Postglacial
Thermal Maximum 4,000 to 6,000 years ago) on the sites where it is found
today-in spite of soil deficiencies or toxicities.

Transplant and fertilizer experiments on South Australian native vegetation
clearly show that the dominant species growing on an extreme edaphic habitat
can grow on more favourable sites but cannot survive there because of competition
from more vigorous species. The species thus persist, at a reduced level of
growth, on unfavourable soils on which the more vigorous species cannot survive.
This conclusion is strikingly illustrated in eco-physiological studies on the relative
distribution of the heath components of the "sclerophyll" land system and the
herbaceous components of the "savannah" land system which grow on soils of
contrasting fertility (Table 9). The application of phosphorus fertilizer to the
deficient soil supporting the heath vegetation trebles the growth of the .plant
community (Figure 28), but at the same time enables annual, herbaceous plants
to invade the ecosystem. The increased growth -of the heath components of the
fertilized ecosystem apparently leads temporarily to an increased value of the
coefficient k in the water-use equation (Chapter V), and, during periods of
extreme summer drought almost 50 per cent of the dominant Banksia ornata plants
may die; as the leaf area index declines the value of the coefficient k would return
to that characteristic of the area. However, as bushes die in the fertilized heath
ecosystem, the gaps, thus created, are invaded by more herbaceous plants which,
with time, would completely displace the original heath vegetation, In the
unfertilized, natural state, the herbaceous components may germinate in the heath
ecosystem but cannot grow to maturity in the phosphorus-deficient environment;
the heath species thus survive in the deficient environment because there are no
effective competitors.

It seems therefore that we should search for exclusion mechanisms which prevent
certain species from surviving on a particular soil environment; and for survival
Inechanismswhich enable other species to survive on the same habitat, even though
at a much reduced growth rate.
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Figure 28. Biomass response of open-heath vegetation, and of some
major component species, near Keith, South Australia, following
treatment with superphosphate three years earlier (after Specht 1963).

5. Exclusion, and survival mechanisms

It is essential that a species be able to absorb a balanced and adequate supply
of essential elements from the soil to enable it to complete its life-cycle by pro
ducing viable seeds which can perpetuate the species. Any species which tends
to show a deficiency or toxicity level of nutrients has difficulty perpetuating itself
and fails to survive. The herbaceous species, mentioned above, failed to survive in
the "sclerophyll" land system because they could not absorb enough phosphorus
from the deficient soil (Beadle 1953; Specht 1963; Connor and Wilson 1968).
Even certain heath species with a poor ability to extract phosphorus from infertile
soil will survive only on the soil nutrients temporarily released in the ashes of a
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""Table 9: Mean chemical analyses of surface soils typical of the major land systems in South Australia.

"Sclerophyll" "Savannah" "Savannah" "Mallee" "Mallee" "Arid"
Land System Land System Land System Land System Land System Land System

Chemical Property I (Mt. Lofty Ranges) (Mt. Lofty Ranges) (Red brown earths) (Brown solonized (Mallee sand dunes) (Low shrubland
soils) soils)

pH .................... I 5.70 6.47 7.33 7.98 7.7 8.72 <
tT1

n = 26 n = 50 n = 50 n = 147 n = 97 n = 17 0
S.E. = 0.07 S.E. = 0.11 S.E. = 0.13 S.E. = 0.05 ~

~
CaC03 eo.............. I nil nil 0.25* 6.43* I--l- - 0

n = 26 n = 50 n = 51 n = 148 Z
0

Nitrogen (% N). . . . . . . . .. I 0.074 0.127 0.096 0.061 0.074
~

-
n = 18 n = 29 n = 62 n = 151 n = 46 rJ1

S.E.= 0.010 S.E. = 0.012 S.E. = 0.005 S.E. = 0.004 0
C

~
Phosphorus (% P) ....... I 0.007 0.026 0.022 0.009 0.009 0.014-0.043

~n = 19 n = 24 n = 59 n = 55 n = 30
S.E. = 0.0009 S.E. = 0.0041 S.E. = 0.0009 S.E. = 0.0005 rJ1

~
~

Potassium (% K). . . . . . . .. I 0.15 0.29 0.69 0.38 >- - t'"""
n=8 n = 21 n = 47 n = 55

I--l

:>
S.E. = 0.07 S.E. = 0.04 S.E. = 0.03 S.E. = 0.03

Total Soluble Salts (%) ... 1 0.016 0.022 - 0.14t - 0.10
n = 17 n = 40 n = 78 n = 11
S.E. = 0.003 S.E. = 0.004



Chlorides (% NaCl) . 0.006
n = 17
S.E. ~ 0.002

0.008
n = 40
S.E. = 0.002

0.017
n = 28
S.E. = 0.002

0.026*
n = 150

* Mean of exponential-type distribution. n = Number of samples.
t Mean of "normal" distribution with approximately 40 % truncation. S.E. = Standard error of mean.

Exchangeable cations 4.89 10.24
(m-equiv./l00 g) n = 12 n= 37

(1) Exchangeable Ca (%) .. 63 72
-

(2) Exchangeable Mg '< %) \ 28 18

(3) Exchangeable K (%) .. 6 7

(4) Exchangeable Na (%) . 3 3

References .............. Specht et al. Specht et al.
(1961) (1961)
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bush-fire; species more efficient at phosphorus extraction, such as Banksia and
Xanthorrhoea, are the final survivors in the climax ecosystems (Chapter I, Figure
5) . High concentrations of calcium carbonate in a soil may lead to "lime
chlorosis" and death in certain species; for example, Eucalyptus baxteri but not
E. diversijolia may be excluded by "lime chlorosis" on calcareous sand-dunes in
the South East of South Australia (Parsons and Specht 1967). Alternatively,
aluminium toxicity may be induced in calcicoles grown on acid soils (Rorison
1960). Increased salinity may exclude many species, whereas salt-tolerant plants
such as Atriplex in the arid zone (Black 1956; Ashby and Beadle 1957) or
Eucalyptus incrassata in the Upper South East (Parsons 1968c) may survive.

What then are the survival mechanisms of these plants? It appears that a series
of subtle improvements in the physiological efficiency of the plant may acount for
its survival.

Plants growing on nutrient-deficient soil may show a slightly faster growth-rate
(Parsons 1968a); a greater root-shoot ratio (Parsons 1967); an extensive root
system (Specht and Rayson 1957) increased in surface area by mycorrhizal asso
ciation (Burrell 1969) or by proteoid roots (JefIrey 1967) especially in the litter
layer where nutrient is released; a more efficient uptake mechanism (Andre.ws
1966); special nutrient-trapping processes such as the polyphosphate mechanism
(of the actual plant or of the bacteria associated with its roots) which may trap
phosphate released from litter during spring and store itas long-chain polyphos
phates which can be hydrolysed for use when growth begins as summer approaches
(Specht and Groves 1966; JefIrey 1964 and 1968); a more efficient translocation
mechanism (Russell and Martin 1953); a more efficient utilization mechanism in
leaves and growing apices; a more efficient recirculation mechanism to ensure that
little of the nutrient is lost from the plant as litter (Specht and Groves 1966;
Beadle 1968). A combination of these mechanisms could lead to the survival of
the plant on nutrient-deficient soil.

Calcicole plants able to survive on soils rich in calcium carbonate must have
evolved mechanisms which enable sufficient iron and manganese to be absorbed
by the roots to overcome the deficiency problems induced by "lime chlorosis".
However, the picture is much more confused. Both Moore (1959) and Parsons
(1968b, 1969) investigated the. physiological behaviour of species of Eucalyptus
which are normally segregated in the field onto non-calcareous and calcareous
soils. Both sets of species respond equally well to calcium added to pot-cultures
provided the species were grown separately. When grown together, the
calcareous-growing species tended to suppress the other on high calcium soils
whereas the reverse was found on low calcium soils. The competitive interaction
between these species needs further investigation.

Survival on soils high in sodium chloride requires an exclusion mechanism to
prevent the salt entering the roots or a mechanism such as a "sodium-pump" to
force salt out of the leaves as crystals onto the cuticle in some mangrove species
or into epidermal vesicles in many saltbushes (Wood 1925). However, it has
been shown that sodium is required in trace amounts by many species of A trip lex
(Brownell and Wood 1957; Brownell 1965). The element probably functions in
the C4-dicarboxylic acid pathway of photosynthesis associated with the "Kranz"
~ype of leaf anatomy (with photosynthetic cells aggregated around the vascular
bundles) common in Atriplex (Brownell and Crossland 1972). The increased
photosynthetic rate associated with the C4 pathway would give an ecological
growth advantage to A trip lex in the arid conditions in which the species is found.

In conclusion, it must be stressed that exclusion and survival mechanisms are
subtle and poorly understood. A species with a slight overall advantage in
response to any aspect of the environment is likely to succeed in competition with



VEGETATION OF· SOUTH AUST'RALIA 79

another. But that competitive advantage observed today may become a disadvan
tage if pedological changes, such as those outlined in Section 2 of this Chapter,
were to occur in the future. Prolonged leaching of calcimorphic or halomorphic
soils may eventually lead to infertile soils supporting an entirely different vegeta
tion-via a sequence of seral communities such as outlined in Chapter VII for the
primary succession observed on calcareous coastal dunes in humid regions. Alter
natively, accumulation of calcareous loess or cyclic salt in an infertile soil would
gradually change the nature of the vegetation growing on the soil. Even the addi
tion of fruit peelings and cigarette butts thrown out along tracks in National Parks
will eventually lead to extermination of the spectacular wildflowers characteristic
of heath vegetation on infertile soils.
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Chapter VII-THE COASTAL LAND SYSTEMS

The boundary between land and sea is a region of great instability. The tide
rises and falls twice daily. Life in such an environment is one of continual cyclical
adjustment. Low-lying areas between high and low tide are. alternately flooded
by seawater and then exposed to desiccation by the atmosphere. To complicate
the problem, floodwaters from rivers dilute the estuaries and shallow coastal
waters with volumes of muddy fresh-water at irregular intervals. Light penetra
tion through the murky water is reduced and layers of salt-charged silt are, trapped
in the tidal ecosystems. The depth of saline mud gradually increases on the flats,
and different plant species are able to invade the habitats thus created. A succes
sion of salt-tolerant species, which grow on soil progressively less frequently
inundated by the tide, results.

Sandy beaches backed by sand dunes are also subject to the never-ending
onslaught of the sea. Exceptionally high seas can cause disastrous erosion of such
areas in a remarkably short period of time. But dune-building is a continual
process and sand invariably accumulates in the dunes as strong onshore winds
drive dry beach-sand inland. However, the same strong winds are salt-laden and
severe salt damage occurs to any exposed plant which does not possess some
degree of salt-tolerance. As the salt-content of the air falls rapidly as the wind
blows inland, a sequence of vegetation with decreasing salt-tolerance may be
observed roughly parallel to the shore.

The vegetation of coastal cliffs is even more exposed to salt-charged winds.
Innumerable microhabitats are produced each supporting a distinctive plant com
munity in equilibrium with the salt-accretion in the particular habitat.

The complex of small ecosystems which maybe observed in coastal areas of
South Australia shows a recurring pattern of topography, soils and' vegetation and
can thus be conveniently grouped under the following land systems-dune, cliff,
marine-meadow, and salt-marsh land systems. The plant communities found in
these land systems are discussed below.

1. Coastal dunes land system
Low coastal sand dunes, rarely more than 15 metres high and usually much

lower, are a common feature along the whole of the southern coast of Australia.
Usually three of four well-defined parallel ridges of calcareous sand have been
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formed. Figure 29 shows a typical cross-section of a coastal dune system near
Adelaide. From our knowledge of dune-building processes and observations on
the ecosystems shown in Figure 29, it is possible to piece together the sequence of
events which would have occurred during the building and maturation of the dune
land system.

During the Pleistocene Period sea-levels fluctuated greatly as the amount of
water trapped. in the Polar ice-caps increased and then melted. When the sea
rose, the original coastal dune was eroded and the low-lying land behind was sub
merged; a new coastal dune system was built along the new shoreline. As ice in
the polar regions increased, and the sea-level fell, the sea-bed of the continental
shelf was exposed and again a new coastal dune would be formed along the new
shore-line. A succession of seral ecosystems would have been observed as each
new sand-dune system was formed.

Fine sand would accumulate on the beach as waves pounded the exposed rocks
along the sea-shore. Calcareous material may have been included as the shells of
dead molluscs and foraminifera which thrive on off-shore reefs were broken into
a fine debris by the waves. On-shore winds would drive the dry beach sand inland
where it would build up around any obstacles in its path. Only a few plants
would be able to survive the blasting-action of the salt- and sand-laden sea breezes.
The only littoral plants of importance would be the coastal saltbush, Atriplex
cinerea, and the cosmopolitan sea-rocket Cakile maritima and C. edentula; Salsola
kali and the grass, Sporobolus virginicus, would also occur occasionally. These
plants would be found as scattered individuals, not in a definite community, and
would play a minor role in trapping sand. However, the grass, Spinijex hirsutus,
with its long rhizomes frequently only a few centimetres below the surface of the
sand and with tussocks arising at intervals along the rhizome, would colonize the
area and trap drifting sand. A small ridge of sand would gradually develop on

Figure 30. Coastal dunes land system. Spinijex hirsutus associes colonizing th e first
line of dunes . Locality : Bri ghton , South A ustra lia. .

Ph ot o . J . G. Wood
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the landward edge of the beach. As more sand was trapped, the original plants
would be buried; the rhizomes would grow through the sand and produce new
tussocks above the surface.

Other plants would now be able to obtain a footing on the partially stabilized
sand. The rush, Scirpus nodosus, and the creeping succulent, Carpobrotus rossii
would appear as characteristic species amongst the Spinijex on the crest and lee
of this partially stabilized dune . These species too would trap sand around their
bases and would eventually be buried, but their rhizomatous and tussock habit
would enable them to grow through the sand. A few scattered plants of the
semi-succulent chenopods, Rhagodia baccata and Enchylaena tomentosa, and
the composite, Olearia axillaris, may have germinated in hollows between the
rushes but, as soon as these plants grew above the hollow, they would have been
planed by the salt- and sand-bearing winds.

Figure 31. Coastal dunes land system: Olearia axillaris (-Leucopogon parvifiorus) associes
on second line of coastal dunes . Scirpus nodosus clumps are seen in the foreground .

Locality: Brighton, South Australia.
Photo . J . G . Wood

With time, more and more sand would be trapped by the plants growing on the
small ridge developed on the 'landward edge of the beach. The dune would now
extend inland, be much higher, and its surface would be sculptured into parallel
ridges by the turbulent eddy-currents created as the on-shore wind is upswept over
the first coastal dune. The full force of the wind would now be dissipated on this
fore-dune. The surface speed of the wind would fall as it moved inland and less
and less sand would be moved under its influence. In this protected area of the
dune, seedlings of shrubby species, Rhagodia baccata, Enchylaena tomentosa, and
Olearia axillaris, would no longer be salt-blasted and could grow to their full
height. Less salt-tolerant shrubs such as Leucopogon parviflorus and Acacia
sophorae would appear. These shrubs would contribute an appreciable amount



Figure 32. Coastal dunes land system: Leucopogon parviflorus-s-Olearia axillaris associes on calcareous coastal sand. Locality: Eight-Mile Creek, South East,
South Australia.

Photo. C. M . Eardley
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of leaf litter to the dune and, under the action of decomposer-organisms,
organic matter would build up .in the surface sand. This organic material,
colloidal in size and possessing the. colloidal property of cation exchange, would
be capable of trapping nutrient cations blown into the ecosystem as sea-spray.
These cations would subsequently be exchanged with hydrogen ions produced by
plant roots and thus accumulated into the plant. Simultaneously, the excess
sodium chloride from sea-spray would be largely leached through the sand by
rain. With time, the nutritional level of the ecosystem would gradually improve
and more productive plant communities would result. The shrubs mentioned
before would grow more vigorously (2-3 metres tall); other species, such as
Melaleuca lanceolata and Casuarina stricta,would germinate and survive on the
more fertile sand. In the swales between the dunes where more water (and salt)
would tend to accumulate by run-off from the surrounding dunes, stands of
Lepidosperma gladiatum (sword rush) and of Kunzea pomijera (cranberry)
would develop.

All this time, sand would be continually added to the fore dune and, to a lesser
extent, to the dunes behind. Sometimes exceptionally high seas would, in a few
hours, destroy the foredune which had taken years to build; even densely-vegetated
dunes would not withstand such an onslaught of the sea. But the erosion would
be only momentary; the fore dune would rapidly rebuild to its former state with
sand-binding plants able' to withstand burial, sand- and salt-blasting.

It is improbable that the hind-dunes would be eroded, unless of course the
sea-level rose all over the world or the land in the area were to subside. The
stable hind-dunes thus would gradually improve nutritionally as more organic
material accumulated in the surface sand to trap nutrients blown in as sea-spray.
A stable ecosystem would eventually result. In South Australia, highly calcareous
dunes would finally support an ecosystem dominated by low trees of Casuarina
stricta and/ or Melaleuca lanceolata (especially in drier areas) in a low woodland
formation. Occasional small shrubs' may be present but the bulk of the plants
in the understorey would be in the perennial, grasslike ground flora.

The primary succession on calcareous coastal dunes can be depicted as follows:

Bare calcareous sand

~
Spinijex hirsutus

associes

~
Scirpus nodosus

associes

~
Olearia axillaris-i-Leucopogon parvifiorus

associes

~
Acacia sophorae-Leucopogon parviflorus

associes

~
M elaleuca lanceolata

associes

Tussock grassland
formation

Tussock grassland
formation

Open-heath
formation

Open-heath
formation

Open-heath
. formation

~
Casuarina stricta-Melaleuca lanceolata Low woodland

association formation
The seral ecosystems increase in stability, soil organic matter, and soil fertility as
the succession progresses towards the climax assocation; sand- and salt-blasting
decreases throughout.
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The first stage in the primary succession may be pieced together .from a cross
section of the coastal dune near Grange, South Australia, shown in Figure 29.
The relatively stable woodland ecosystem of Casuarina stricta-Melaleuca
lanceolata association is not developed in this locality but is found frequently on
other coastal dunes around the South Australian coastline. A list of the plant
species to be found in the coastal sand dunes in South Australia is given in Table
10. The coastal dunes near Adelaide have been invaded by a number of intro
duced plants. Large bushes of the South African boxthorn, Lycium ferocissimum,
are common in the mature ridges; the introduced annual grass, Lagurus ovatus, is
common throughout the land system.

Table 10:
Plant species recorded on coastal sand dunes in South Australia

(Osborn, 1925; Fenner and Cleland, 1932; Eardley, 1943)

Species marked with an asterisk have been introduced into South Australia.

Poaceae
Agropyron scab rum

*Ammophila arenaria
*Bromus diandrus
*B. madritensis
Cynodon dactylon
Danthonia sp.
Distichlis distichophylla

*Ehrharta longiflora
*Lagurus ovatus
*Lolium loliaceum
Poa poijormis

*Polypogon monspeliensis
Spinijex hirsutus
Sporobolus virginicus

Cyperaceae
Baumea juncea
Lepidosperma gladiatum
Scirpus nodosus

Liliaceae
*Asparagus asparagoides
Dianella revoluta
Lomandra glauca
L. leucocephala

Casuarinaceae
Casuarina stricta

Proteaceae
Grevillea ilicifolia

Polygonaceae
Muehlenbeckia adpressa

Chenopodiaceae
A trip lex cinerea
A. paludosa
Enchylaena tomentosa
Rhagodia baccata
Salsola kali
Threlkeldia diffusa

Aizoaceae
Carpobrotus rossii

*Gasoul crystallinum
Tetragonia amplexicoma

Ranunculaceae
Clematis microphylla

Brassicaceae
*Cakile edentula
*C. maritima
Stenopetalum lineare

Crassulaceae
Crassula pedicellosa
C. sieberana

Papilionaceae
Kennedia prostrata
Lotus australis

*Lupinus digitatus
Swainsona lessertiifolia

Mimosaceae
Acacia ligulata
Acacia sophorae

Geraniaceae
Geranium solanderi
Pelargonium australe

Zygophyllaceae
Nitraria schoberi

Polygalaceae
Bredemeyera volubilis

Euphorbiaceae
Adriana klotzschii

*Euphorbia falcata
*E. peplus
*E. terracina
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Table 10:-continued
Thymelaeaceae

Pimelea serpyllijolia

Myrtaceae
Kunzea pomijera
M elaleuca lanceolata

Onagraceae
*Oenotheraaffinis
*0. striata

Apiaceae
Daucus glochidiatus

Epacridaceae
Leucopogon parviflorus

Apocynaceae
Alyxia buxifolia

Solanaceae
*Lycium [erocissimum

Orobanchaceae
Orobanche australiana

*0. mutelii

Myporaceae
Myoporum humile
M. insulare

Cactaceae
*Opuntia vulgaris

Campanulaceae
Wahlenbergia sp.

Goodeniaceae
Scaevola crassifolia

Asteraceae
Brachyscome ciliaris
Calocephalus brownii
Embergeria megalocarpa
H elichrysum baxteri
H. leucopsidium
o learia axi llaris

*Reichardia tingitana
Senecio lautus

*Sonchus asper

If. the generally smooth topography of the parallel dune system is broken by a
pathway at right angles to the beach, on-shore winds may funnel through the
break and relentlessly destroy the land system in a "blow-out". "Blow-outs" do
occur naturally, but most follow destruction wrought by man and ·his domestic
animals. Some of the oldest "blow-outs" may be traced to tracks made by
aborigines crossing the dunes to gather sea-food-s-vkitchen-middens'' (old camp
sites littered with sea-shells) found in some dunes give evidence of the activity
of Australia's first colonists. Nowadays, attempts are made to stabilize the dunes
by planting sand-binding grasses such as marram grass, Ammophila arenaria.

But is the Casuarina stricta-Melaleuca lanceolata association the climax eco
system of the succession? It is probably the most productive ecosystem of the
series, but is it stable? It appears that, over a very long period of time, the
nutrient-level of the sand will slowly fall so that a lower-level ("degraded")
ecosystem results.

The calcareous material in the dune is partially soluble in carbonated rainwater
and, over a very long period of time (say a half million years) with high rainfall,
the soluble calcium bicarbonate produced would be leached to lower horizons
in the dune where it may be precipitated in the form of nodules and strata called
aeolianite-often outside the range of most roots.

CaC03 + H20 ~t- CO2 ~ Ca(HC03 ) 2

insoluble soluble

The surface sand would thus become acid and the concentration of plant nutrients
in the soil would decline. The dune would finally support a "degraded" climax
plant community characteristic of infertile, non-calcareous, sandy soils. The
nature of the climax will depend on the climate of the region.

The climax ecosystems finally produced after calcium carbonate has been leached
from the upper layers of the dune are found today on coastal dunes formed long
ago in the Pleistocene Period and now left as relicts inland from the present
coastline. Callitris preissii (native pine) forms a low woodland formation with a
sparse herbaceousunderstorey on stranded red sandhills on the Adelaide Plains.
Eucalyptus viminalis ssp. huberana orE. baxteri open-forests and woodlands occur
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with heath understorey on the relict dunes in the Lower South East. Low wood
lands dominated by E. baxteri, mallee-heath (tall open-shrubland with ... scattered
mallee trees, E. [oecunda and E. incrassata, in heath vegetation) and sand-heath
formations are found on the ancient dune system of the Upper South East. If the
leached calcium bicarbonate has been precipitated as aeolianite reasonably close
to the surface, E. diversijolia may form a characteristic open-scrub formation
with a heath understorey. These climax ecosystems will be discussed in a later
chapter.

2. Coastal cliff land system
Precipitous rocky cliffs, wherever they occur, form an unfavourable habitat for

the development of mature plant communities. Erosion is very active and little
soil can accumulate except in cracks in the rocks or in hollows between boulders.
In general, the communities which develop in this environment are likely to be
representative of the early seral stages of the primary succession leading to the
climax ecosystem of the area. For example:

Bare rock ~ unicellular ~ crustose ~ foliose ~ mosses ~
algae lichens lichens

-+ mat plants -+ low shrubs -[-+ tall shrubs -+ trees]

The final stages shown in brackets will be poorly developed or absent.

The development of vegetation on coastal cliffs has the added complication that
on-shore winds carry a considerable quantity of salt-spray in from the sea. Near
the coast, more than 65 micro-equivalents of sodium ion have been recorded per
100 ml of rainfall. The concentration of salt falls steeply as the wind blows
inland, but significant quantities of sea-salt can be still recorded in rain falling
some kilometres inland (Hutton and Leslie 1958). Coastal vegetation of both
cliff and dune must be able to tolerate the continual accretion of salt. The sea
ward side of a bushy coastal plant is particularly affected by spray; it has been
noted that more than three times as much salt may fall on this side of the bush
than on the leeward side.

Some observations made at Wilson's Promontory, Victoria, illustrate the
reaction of some coastal species to salt-spray. Salt falling onto the surface of
the leaves appears to penetrate into the leaf of all species examined; the amount
of accumulation apparently depending on the nature of the cuticle of the leaf
(Table 11). The thick, shiny cuticles over the leaves of Myoporum insulare and

Table 11:
Salt and water accumulation in leaves of coastal species exposed to salt-spray.

(Values are expressed as the percentage of the concentrations observed in
leaves of plants protected from salt-spray.)

Relative accumulation Relative water
of chloride % content %

Goodenia ovata .. .. .. .. 2,100 230
Pultenaea daphnoides .. .. .. .. .. 1,800 (250?)
Correa alba .. .. .. ... .. .. .. 320 150
Myporum insulare .. ".. .. .. .. 170 200
Leptospermum laevigatum .. .. .. 175 95

(Adapted from data of Parsons and Gill, 1968)

of Leptospermum laevigatum appear to reduce the rate of entry of air-borne salts
into the leaves. Rougher leaf-surfaces tend to trap salt and thinner cuticles
appear to offer less resistance to the passage of salts. High salt concentration in
the leaf decreases the solute (osmotic) potential of the cells and water is absorbed;
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many of the mesophyll cells of the leaf expand to twice their normal size and thus
the thickness of the leaf is roughly doubled. In Goodenia ovata, leaf thickness
was observed to increase almost linearly from 0.25 to 0.70 mm as the salt con 
centration in the leaf increased by 250 per cent.

Figure 33. Coastal cliff land system: Clumps of Goodenia varia common on top of lime
stone cliffs, 80 metres high. Locality: Head of the Great Australian Bight, South Australia.

Photo. T. R. N. Lothian

The increase in leaf thickness does not alter the appearance of most plants.
However, the succulent leaf produced in certain coastal species in response to salt
spray looks markedly different from the normal-even its shape may be different.
In some cases, the coastal form of a species is so different that one can hardly
believe that it is the same as the inland species. Ixodia achillaeoides and Senecio
lautus are species which show this plasticity of form. The difference appears to
be largely phenotypic, but some genetic evolution may have occurred-a possibility
which cannot be excluded until transplant trials have been made.

The concentration of salt which can accumulate in the leaf in coastal environ
ments is toxic to most plant species. These species may germinate in the area
but rarely survive. Other species can tolerate reasonable concentrations provided
they are not too high; these plants survive behind boulders or in hollows pro
tected somewhat from salt-spray. But, shoots which chance to grow beyond these
protections immediately accumulate salt in toxic concentrations and die. A wind
planed (actually salt-planed) shrub results. Other species can accumulate
remarkedly high levels of salt and survive. In contrast with less salt -resistant
neighbours, the rate of photosynthesis in these species appears to be little affected
by increasing salt concentrations (Woodell and Mooney 1970).

The ability of the species to tolerate sea-spray will thus be a dominant feature
determining the distribution of plant communities on coastal cliffs. Primary
succession will be of minor importance.

In South Australia, the coastal cliffs may be divided roughly into two classes
according to the nature of the parent rock; these are the granite phyllite cliffs and
the limestone cliffs. No detailed studies have been made on the ecology of the
coastal cliff land system in the State, but it appears from some descriptive surveys
that the following plant communities can be distinguished. The communities are
placed in a probable sequence of decreasing tolerance to salt-spray. Each com
munity is regarded as a stable climax association. The sequence is not intended
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I

+

to show a successional relationship in which one community induces changes
in its environment (in this case, producing less exposure to sea-spray) so that a
less salt-tolerant community would be able to invade the area and supplant the
original community.

( 1) Plant communities on granite cliffs (e.g. Pearson Islands)
Algal and lichen zones in and above the supra-littoral

(a) Symploca hydnoides-Calothrix [asciculata (a black,
slimy encrustation of blue-green algae) .

(b) Lichina confinis-Verrucaria sp. (black lichen encrusta
tion) .

(c) Orange (Caloplaca sp.) and grey lichens.
Arthrocnemum halocnemoides

(+Frankenia pauciflora)
Disphyma blackii-s-Enchylaena tomentosa

(+ Threlkeldia diffusa)
Atriplex cinerea (and Calocephalus brownii)
Atriplex paludosa-Rhagodia crassijolia
Nitraria schoberi
Olearia axillaris-s-Leucopogon parviflorus

(+ Correa reflexa)
Casuarina stricta-i-Melaleuca lanceolata

On the granitic cliffs near VictorHarbor, the following three associations
replace the Olearia axillaris-i-Leucopogon parviflorus association.

Scleranthus pungens
Beyeria lechenaultii-s-Eutaxia microphylla
Pomaderris racemosa-Melaleuca decussata

Figure 34. Coastal cliff land system. Olearia ramulosa-i-Leucopogon parvifiorus-e-Correa
refiexa association in crevices between granitic rocks exposed to sea -spray. Locality:

Pearson Islands, South Australia .
Photo . K . P . Phillips
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Figure 35 . Coastal cliff land system: Beyeria lechenaultii-s-Eutaxia m icrophylla associ a
tion on limestone cliffs . Localit y: Ch risties Beach , South Australia.

Photo . J . G. W ood

Figure 36. Coastal cliff land system: Prostrate, windswept specimen of Melaleuca
lanceolata on top of coastal cliffs . Locality : Sandy River, Kangaroo Is land, South

Australia.
Phot o . R . M . Arnott-Rogers
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Figure 37. Coastal cliff land system: Low shrubland formation-Atriple x paludosa associa
tion on shallow calcareous soil over travertine limestone. The stem behind th e spade is
part of a prostrate, windswept specimen of Melaleuca lanceolata. Locality: Pearson

Islands, South Australia . '
Photo. R,. L . Specht

(2) Plant communities on limestone cliffs

The amount of salt-spray falling on any particular site plays a dominant
role in controlling the nature of the plant community developing on that site;
the rock substrate appears to have little influence. The communities found
on limestone coastal cliffs are therefore almost the same as those observed
on granitic coastal cliffs as outlined above.

The floristics of the coastal cliff land system is, in essence, an admixture of
the floras of the coastal dune land system and of the formations common at
the top of the cliff.

3. Salt-marsh and marine-meadow land system
The only permanent stream in South Australia is the River Murray-and this

arises in the alpine areas of eastern Victoria. All other South Australian streams
are seasonal and become a string of waterholes during the dry, summer period.

, Many of these streams were more active in the recent geological past when they
cut deep valleys through the rock-strata of the rising highlands and poured
volumes of alluvium onto the surrounding plains. Water-plants hastened the
rate of sedimentation on the plains; their presence at the edges of streams and
in flood-plains tended to reduce the forward speed of the water in these areas to
such an extent that many fine alluvial particles had time to settle onto the bottom.
The depth of alluvium gradually increased and, as it did, different plant species
were able to invade the habitat, compete successfully with the original inhabitants,
and thus replace them. A primary succession of plant communities resulted as
more and more alluvium accumulated (Figure 4 in Chapter I). For example :

Shallow water ~ floating ~ anchored ~ reeds ~
water-plants water-plants

~ low shrubs ~ tall shrubs ~ trees
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Near the coast, the freshwater streams flowed into low-lying tidal estuaries.
Here the high sodium concentration of the tidal waters rapidly affected alluvial
particles still being swept along by the streams; the particles tended to flocculate
(aggregate together) as more and more sodium ions accumulated on their surface.
These larger aggregated particles tend to fall faster and considerable sedimentation
occurred in this area. Plants capable of growing on semi-saline or saline habitats
at the edge of the streams or flood-plains also assisted the process of sedimentation
by retarding the forward velocity of the alluvium-charged water. Primary
succession was again apparent in these areas.

Figure 38. Salt-marsh land system: A vicennia marina va r . resiniiera associes with
pneumatophores exposed at low tide . Locality: Port River near Osborne, South

Australia.
Photo. J . G. Wood

The resultant tidal salt-marshes are inundated by saline water at varying
intervals depending on their height above low tide level. The flats immediately
alongside the tidal streams are flooded twice daily with every tide . Higher areas
may be flooded once or twice a year by high spring tides or when high tides are
banked up by strong on-shore winds. The saline alluvial soil tends to "pug" when
wet thus restricting aeration. Roots penetrate the saline , often anaerobic, mud
with difficulty-and only a few salt-tolerant species are able to survive. Higher
areas of the salt-marsh are rarely inundated; rainfall and freshwater flooding over
the area will leach salt from the soil and a marked decline in total soluble salts
(including sodium chloride) is observed.

However, not all the sediment was trapped in the estuaries ; tidal scour and fast
flowing streams carried the rest out into the sea where the saline mud disgorged
from the streams eventually settled in shallow, sheltered, coastal waters. Again
a primary succession is obvious as sedimentation is aided by marine angiosperms.

The primary successions probably follow the sequence given in T ables 12
and 13".
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Table 12:
( 1) Primary succession on saline mud.

93

Zone Seral Community Frequency of
Tidal Flooding

Total Soluble *
Salts in Mud (%)

Marine-meadow ...... Saline mud Permanentlysubmerged ?
I
t

Posidonia australis Permanently submerged ?

I
(30 cm to 10-12 m
below low tide level)

t
Zostera muelleri Exposed twice daily to ?

permanently submerged
(50 cm above to 2-3 m
below low tide level)

t
Mangrove ............ Avicennia marina Flooded twice daily ?

var. resinifera (Littoral zone below
high tide level to
,som~whatabovelow

tide level)

t
Salt-marsh ............ Arthrocnemum Lower levels flooded 16-17.5

arbuscula twice daily; upper

I
level flooded by
higher spring tides

t
Arthrocnemum Flooded once or twice a 2.9-4.9
halocnemoides year by extreme high

I tides
t

(1) Atriplex paludosat Rarely flooded 1.6-2.8
(+Nitraria schoberi)

or (2) Sporobolus
virginicus

I
t

Distichlis Never flooded 0.05-1.0
distichophylla

t In Victoria, a Melaleuca ericifolia associes, followed by a M. squarrosa community J

occurs in this portion of the succession.
* Data from Osborn and Wood (1923).
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Table 13:

(2) Primary succession on semi-saline mud.

Zone Seral Community Frequency of Total Soluble *
Tidal Flooding Salts in Mud(%)

"Mangrove" ......... Semi-saline mud
I
t

Melaleuca Flooded twice daily by 0.3-1.0
halmaturorum semi-saline estuarine (mean 0.7)

I
water

t
Salt-marsh ........... Saltcornia Flooded by higher spring 0.3-1.0

quinqueflora-« tides (mean 0.7)
Suaeda australis

I
t

Juncus maritimus- Flooded once or twice a ?
Sporobolus year by extreme high
virginicus tides

I
t

Selliera radicans- Rarely flooded 0.11-0.43
Mimuis repens (mean 0.28)

Distichlis Never flooded 0.05-1.0
distichophylla (mean 0.3)

* Data from Blackburn (1952).

As soils adjacent to the salt-marshes in South Australia are usually of quite
different origin from that of the salt-marsh soils, the nearby plant communities give
no idea of the climax ecosystem which would eventually result from the salt
marsh successions. It takes a long period of leaching for heavy saline soils to
lose their halomorphic (saline) characteristics. Grey soils of heavy texture,
deep-cracking and self-mulching, probably result. Tree species rarely survive on
such soils which. dry out rapidly as the cracks expose deep layers of the soil to
desiccation during summer. One may expect that a tussock grassland (dominated
by Themeda australis and Danthonia spp.) would represent the climax ecosystem
in the high rainfall areas of the State. A low shrubland of say Atriplex vesicaria
lxiolaena leptolepis may be a possible climax ecosystem in more arid parts of the
State. But such conclusions are speculative.

The physiological processes by which halophytic plants (mangroves, samphires,
and salt-grasses) are able to survive in these highly saline, anaerobic conditions
have interested botanists for a long time. How can they overcome the toxic con
centrations of sodium chloride found in sea-water; how can they maintain enough
fresh-water in their tissues to survive; how can their roots respire in such an
anaerobic environment? The problems are by no means solved but recent
research has thrown some light on them. Pure free water has a water potential
of zero, its water potential decreasing (becoming negative) when salts are dis
solved in it. Sea-water has a water potential of about -20 atmospheres, and as
water always moves from a region of high potential to one of lower potential,
the usual land plants with water potentials of --5 to -20 atmospheres would have
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Figure 39. Salt-marsh land system: Lo w shrubland formation- Arthroc nemll1n halocne
m oides associe s . Loc alit y : Osborne, Sout h Austr alia.

Photo . J. G. Wood

Figure 40. Salt-ma rsh land syste m: Ec otone between the samphire (Arthro cnemum ha loc
nemoides) and the swa rd of sa lt grass (Distich lis distichophyllti) is shown clea rly. Locality:

Osbo rne, South Australia.
Photo . J . G. Wood
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to expend a great deal of energy in moving water against this gradient. However,
the halophytic plants are able to develop strong negative water potentials of -35
to -60 atmospheres in their leaves and thus can easily obtain fresh-water from
sea-water (Scholander et al. 1965). The xylem sap, extruded by means of a
"Scholander pressure bomb" from the stem of the mangrove, A vicennia, normally
carries 0.2 to 0.3 per cent salt, much lower than the concentration of salt in sea
water (35 per cent salinity), indicating that some exclusion mechanism must be
in operation at the roots of these plants. Salt, however, does accumulate in the
leaves and is actually excreted as crystals onto the leaves of some halophytes.
But the precise mechanisms of these processes is poorly understood.

The seral communities are described in more detail below under zonal headings
-marine-meadow, mangrove, saline salt-marsh, and semi-saline swamps.

(1) Marine-meadows
In the shallow waters of the Gulfs where silt has accumulated, very considerable

areas are covered with marine angiospermous plants, commonly called sea
grasses. Zonation with depth of water is well marked (Table 12).

In the shallower waters, and frequently exposed at low tide, extensive marine
meadows of Zostera muelleri occur. Above low tide level, it is short and poorly
developed, usually in moister depressions. Below low tide and extending down
wards for 2-3 metres, it forms a dense sward up to 30 cm tall.

Posidonia australis forms a dense association from about 30 cm below low tide
to depths of 10-12 metres. At very low tide, the stiff leaves of the shallower plants
project above the water, creating a crimpled appearance to an otherwise smooth
sea.

The angiosperm Halophila ova lis, is also common in deeper areas (a metre or
more below low tide) particularly on the, edge and sides of channels.

Little is known of the. factors determining this distribution, but the intensity
and quality of sunlight reaching various depths under the sea .is probably a key
controlling factor. The light intensity of different wavelengths of the sunlight
penetrating sea-water decreases with depth according to Lambert's Law:

I = 10 e-az

where I == intensity of the wavelength at depth, z
10 == intensity of the wavelength at the surface of the sea
e === base value of natural logarithms
a === absorptivity (absorption coefficient) of sea-water for the

particular wavelength.

The absorption coefficient varies with wavelength and the amount of dissolved
and suspended material in the water. Even relatively clear coastal waters contain
so much suspended material that 50 per cent of the sunlight falling on the surface
is absorbed in the first two metres; little light penetrates beyond 10-12 metres in
depth. Wavelengths normally important to photosynthesis, namely orange-red
and blue-violet, are absorbed more rapidly than green. Waves on the surface of
the sea will reduce the amount of sunlight penetration still further.

(2) Tidal salt-marshes
The primary succession on these soils is summarized in Table 12.

(a) Avicennia marina var. resinijera associes

The mangrove, A vicennia marina var. resinifera, forms a low woodland fringing
the shore of tidal inlets as far inland as the limit of regular tidal flooding. The
mangroves also follow the drainage channels into other communities of the salt
marsh, forming a fringing community as far as the tide ascends.
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The associes consists of only one species, although mats of the alga Entero
morpha occur in places on the bare mud between the trees. Brown films of
diatoms and blue-green algae are common on the exposed mud. A vicennia is
essentially a pioneer plant gradually raising the level of the mud.

The term "mangrove" is an example of an ecological term in common use.
It refers to no particular species of plant, but is given to several species belonging
to widely different angiospermous families but which have life habits and habitats
in common.

Generally speaking, the mangrove vegetation is essentially a tropical one and
attains its greatest development and luxuriance in that' region. Around the
northern shores of Australia extensive stands of mangrove species occur on all
tidal mud-flats between Shark Bay in Western Australia and the Queensland-New
South Wales border. The mangroves show a basic pattern of zonation. A sea
ward fringe of Avicennia andSonneratia (up to 6-10 metres tall) is replaced
successsively by Rhizophora (up to 20-25 metres tall), then by Bruguiera (up to
30 metres tall), then by Ceriops (6 metres tall), and finally on the landward fringe
by A vicennia (up to 8 metres tall) again or by a low shrubland of samphire
(Arthrocnemum sp.) . The pattern of succession is modified in areas where
evaporation is well in excess of rainfall-bare areas variously replace the landward
communities, but the seaward fringe of A vicennia. and Sonneratia usually persists.

South of the Queensland-New South Wales border, the stands of mangrove
become more restricted, and progressively more depauperate. Stands of Avicennia
and Aegiceras, 7-8 metres tall,extendsouthtothe Middle Harbour of Sydney.
A vicennia alone occurs at isolated pockets in Victoria (Corner Inlet, .Western
Port Bay, and Port Phillip with plants varying in size from trees 5~8 metres tall to
bushes 1.5-2.0 metres tall), South Australia (pockcts.in Spencer and St. Vincent
Gulfs and in Denial Bay, with trees 3.5-5.0 metres tall) , and at Bunbury in
Western Australia.

As indicated above, mangroves grow best when their lower parts are covered
twice daily by the tide. Several problems confront the mangrove with regard to
its habitat. An adequate supply of air to its roots is essential. The mud in which
it grows and in which it fixes itself by means of its horizontal roots is waterlogged
even when notactually covered with the tide. To obtain the necessary air, breath
ing roots or pneumatophores arise from the true roots of A vicennia. These pencil
like structures, which project several inches above the mud, consist chiefly of
spongy tissue. In northern Australia, the pneumatophores of Bruguiera are much
thicker than those of A vicennia, while Rhizophora possesses characteristic prop
roots as an aid to root respiration.

Another peculiar feature of the mangroves is the germination of their seeds.
They are viviparous, that is, the seedling plant begins to grow whilst still attached
to the parent plant; a long radicle actually emerges from the fruit of Rhizophora
and Ceriops. The embryo of A vicennia grows considerably in size within the
pericarp of the fruit, which ruptures a few hours after the fruit drops to the mud
or on to mats of Enteromorpha where it is anchored by means of grapple-like
rootlets produced by the seedling. Such a method of germination is of obvious
advantage to a plant growing in such a habitat. Were the seed shed in the
ordinary way it would probably soon be removed by the tidal scour. Quite a few
seedlings are swept away on the tide and may be washed up on some other mud
flat and there initiate a new' mangrove community.

The problems of obtaining fresh-water from the sea and of excluding salt from
the plant have been mentioned above. A continual flow of almost fresh-water
is maintained through the mangrove; as a water deficit rarely occurs, photosynthesis
is seldom restricted by stomatal closure. Growth is therefore maintained at a
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maximum throughout the year producing a community much more complex than
the adjacent samphire communities where periodical water deficits are common.

(b) Arthrocnemum arbuscula associes

The community dominated by this plant is found on salt-marshes throughout
South Australia. The mud on which it grows is saturated with salt water and
liable to frequent flooding. Arthrocnemum arbuscula frequently forms a pure
community but associated with it may be another samphire Salicornia quinqueflora
and the salt-tolerant species Kochia oppositijolia and Suaeda australis.

The dominant plant forms bushes about one metre high growing so closely
together as to form an almost impenetrable thicket. The branches are, however,
exceptionally brittle and easily broken. The shoots are green and succulent, having
the jointed stems of all the Salicornieae. The associated plants are prostrate and
shrubby and tend to collect debris which gradually raises the level of the marsh.
The drainage channels through this zonecarry a fringing community of Avicennia.

(c) Arthrocnemum halocnemoides associes

This community is the most extensive ecosystem on all salt-marshes in South
Australia. The area colonized by it is not subject to regular flooding, but is only
occasionally covered by sea-water at high spring tides. It forms a low shrubland
formation of an open nature, usually 60 cm tall. The foliage stems are succulent
as in A. arbuscula and it has the same brittle branches owing to anomalous second
ary thickening. The root system is of a somewhat unusual type. A tap root is
developed from which several laterals arise. At a depth of about' 60 cm these
usually meet a clay soil which they do not penetrate, but at this point they run
horizontally and branch freely, bearing much thinner lateral roots at intervals.
These roots function for only a short time before they die and are replaced by
other roots which arise close to their bases. This "deciduous" root habit is associ
ated with alternating periods of vegetative activity and quiescence, roots being
produced at times when the soil is wet.

On the more landward side of the community, Frankenia pauciflora and
Disphyma blackii occur scattered among the samphire bushes. These plants do
not form a characteristic part of the A. halocnemoides associes.They are shallow
rooted, their roots extending only about 8 cm below the surface in light soil
superimposed over the salt-marsh.

(d) Atriplex paludosa associes

This community is found towards the upper limits of the salt-marsh, and in a
habitat that is xerophytic rather thauhalophytic, that iS,with a low salt content
and a more friable soil. The community is',a low shrubland varying in cover
from 10 to 30 per cent and even denser. Nitraria schoberi may be a eo-dominant
shrub in some areas. Low growing plants such as Rhagodia spp., Frankenia
pauciflora, Dlsphyma blackii, Selenothamnus squamatus, Samolus repens, Kochia
oppositifolia, Distichlis distichophylla and introduced Limonium binervosum
(statice), may be found in the understorey.

(e) Sporobolus virginicus associes

With the gradual raising of the level of the swamp, and especially with the
incorporation of more sand in the soil from neighbouring sand-dunes, a coarse
sward of the grass Sporobolus virginicus makes its appearance. Accompanying it
may be found Juncus maritimus and Cyperus vaginatus. The rushes play, how
ever, a relatively unimportant part in the true tidal marsh flora.

Sporobolus virginicus occurs on ground occasionally flooded by water, but is
rapidly replaced on higher ground which is not flooded, by a community
dominated by Distichlis distichophylla.
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(I) Distichlis distichophylla associes

The dominant species of this associes is a grass spreading rapidly by under
ground runners and forming a coarse sward. It occurs on soils with an appreci
ably lower soluble salt content than that of the Sporobolus virginicus associes in
areas of the salt-marsh rarely if ever flooded by the tides.

Associated with Distichlis distichophylla are the sedges Baumea iuncea and
Gahnia filum. The introduced coastal barley grass, Hordeum marinum, is usually
a very common invader of this habitat. Weeds of the adjacent woodland forma
tion, especially Plantago lanceolata, P. coronopus (plantains), Sonchus oleraceus
(milk thistle), Hypochoeris radicata, and Melilotus indica, are also frequently
found.

If the level of the ground is slightly raised, leaching of soluble salts will occur
over an extended period. As the level of total soluble salt falls from 0.05-1.0
(mean 0.3) to 0.02-0.43 (mean 0.10) per cent the Distichlis distichophylla
associes will be replaced by the climax grassland community of Themeda australis
and Danthonia spp.

(3) Semi-saline swamps
At the mouths of fresh-water streams, low-lying soils are flooded by brackish

water; the soils are salty but less so than in true fidal salt-marshes. The level of
total soluble salts in the soils range from a mean of 0.7 per cent in the, most
saline area to 0.3 per cent in the higher areas rarely flooded by brackish water.
The seral plant communities observed in the succession, summarized in Table 13,
are described below.

(a) Melaleuca halmaturorum associes
The paperbark tea-tree Melaleuca halmaturorum often lines the banks of the

brackish streams as far as the tide ascends. "The community thus occupies a
position equivalent to the mangrove A vicennia growing downstream in tidal
estuaries. The paperbark is restricted in its habitat and never forms a dense
community. Blackburn noted in 1952 that the paperbark had spread rapidly in
low-lying parts of the Kingston-Avenue Range Drainage Area of the Lower South
East as man-made drains increased the salt concentration of these areas.

Very few plants occur in the community; Wilsonia backhousei, Gahnia filum
(thatching grass), and Salicornia quinquefiora (samphire) may be found.

(b) Salicornia quinqueflora-Suaeda australis associes

These two species are relatively unimportant in tidal salt-marshes, but are
dominant in this area of semi-saline swamps. Both are prostrate shrubs which
tend to trap detritus and thus raise the level of the swamp. Associated with them
are other halophytes, especially Kochia oppositiiolia, Samolus. repens, and
Spergularia media. The area is liable to frequent flooding by the brackish tidal
water.

(c) Iuncus maritimus-Sporobolus virginicus

An associes dominated by these species is found on soil less liable to flooding
than that of the preceding community. Plantago coronopus, Cyperus vaginatus,
Chenopodium glaucum, and' the native celery, Apium prostratum, are found in
conjunction with the dominants. The zone dominated by this associes is rather
a narrow one and is replaced by the next phase as the soil is raised.

(d) Selliera radlcans-e-Mimulus repens associes
This plant community consists almost entirely of these two species unmixed

with any others. Often, as on Kangaroo Island and on the Avenue Plain in the
South East, it covers extensive areas and is utilized for grazing. Both plants have
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a creeping habit, binding soft mud and tending to raise the soil level. This zone
is subject to only occasional inundation and passes insensibly into higher parts
which are practically never flooded. Here a typical Distichlis distichophylla
associes .replaces the Selliera-Mimulus associes, and this finally gives place to a
climax grassland community dominated by Themeda australis-Danthonia spp.

(e) Distichlis distichophylla associes

This community is the final seral community observed in both tidal salt-marsh
and semi-saline swamp successions. A description of the associes has been given
above. The climax grassland community is rarely observed nearby; it develops
only on somewhat elevated areas which have lost their halomorphic attributes.
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Chapter VIII-THE "SCLEROPHYLL"* LAND SYSTEMS

1. Description
A land system has been defined in Chapter III as a large area of land over

which a recurring pattern of topography, soils and vegetation (structural forma
tions and alliances) can be recognized. The "sclerophyll" land systems are found
in the most humid areas (mean annual index of evapotranspiration, Ea/Eo' usually
greater than 0.5) of the State :-:-the Koppio Hills on Eyre Peninsula; the foot of
Yorke Peninsula; Kangaroo Island; the Mount Lofty Ranges; Clare Hills; Southern
Flinders Ranges; and the South East; with outlying examples in central Eyre
Peninsula, the Northern Flinders Ranges, and the Murray Lands. Wherever
these land systems are found, they are invariably associated with soils low in. plant
nutrients-especially phosphorus and nitrogen (see Chapter VI, Table 9).

These low-nutrient soils consist of lateriticpodzols (Dy 3.61 with varying
degrees of truncation), a variety ofpodzolic soils (Uc 2.2, Uc 2.3, Dy 3.42, Dy
3.61, Dy 5.41, Dy 5.91), deep sands (Uc 2.2, sometimes with concreted dune lime
stone at depth, but outside the reach of most of the root system), or skeletal sand
stones or quartzites (Uc 4.11). In Iow-lying sites where varying degrees of
waterlogging are likely to occur, meadow podzolic soils (Dy 5.42) and peat soils
(0) may be found; salt may occasionally accumulate in these sites to produce
solodized solonetz soils (Dy 5.43).

All the "sclerophyll" land systems are clearly united by the characteristic
understorey of the plant communities associated with these nutrient-deficient soils.
As the water-balance of the ecosystem becomes more unfavourable, the vegetation
may grade from an open-forest,to a low open-forest, to a low woodland, to an
open-scrub, to a tall open-shrubland (mallee-heath), and finally to an open-heath
formation; closed-scrub and closed-heath formations may be seen on peaty soils
in waterlogged situations. But in all these formations the "sclerophyll" under-
storey, with its striking wildflowers, is found.

The sclerophyll understorey is dominated by low shrubs (nanophanerophytes,
usually not more than 60 cm tall, though a few may grow to 2 metres) which
possess small (leptophyll to nanophyll), evergreen, sclerophyllous leaves and exten
sive root systems, often arising from lignotubers. V sually not one, but several,
species of nanophanerophyte clearly dominate the understorey. In the open-heath
formation on deep sands near Keith, 76 species were recorded on the sand plains;
33 of these were nanophanerophytes (of which Banksia ornata (bull honeysuckle),
Casuarina pusilla (oakbush), Leptospermum myrsinoides (tea-tree), andXan
thorrhoea australis (yacca) had the greatest biomass per hectare); 10 were
chamaephytes, 13 hemicryptophytes (but perennial grasses were almost absent),
and 14 geophytes (including 2 insectivorous sundews-Drosera spp.); 2 epiphytic
species of the parasitic twining-plant, Cassytha (devil's twine), were common in
the community; while 3 therophytes and 1 succulent were very rare (Specht and
Rayson 1957a; Specht, Rayson and Jackman 1958).

The leaves of most species common in the sclerophyll understorey have typically
thick cuticles, sunken stomata, and cells often thick-walled and sometimes lignified,
silicified, or containing tannins. As the "sclerophyll" land systems occur in the
most humid parts of the State, sclerophylly may not seem. an important ecological
adaptation to restrict transpiration. However, hot, dry, summer seasons,
characteristic of a Mediterranean-type climate, occur and it is during this time
that much of the shoot-growth of the dominant species is seen (Specht and Rayson

* "Sclerophyll" is used here as an adjective to denote the constant presence of low
sclerophyllous shrubs (heath plants) in the understorey of these land systems. It
does not refer to the sclerophyllous nature of the leaves of Eucalyptus spp. of the
uppermost stratum (Specht 1970).



Figure 41. Open-forest formation: Eucalyptus obliqua-E . baxteri alliance with Leptospermum juniperinum, Hakea rostrata, Xanthorrhoea semiplana, Epacris
impressa in the understorey . Locality: Mount Lofty Summit, South Australia.

Photo. H . H . S . · Wornerxlev
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Figure 42 . Open-forest formation: Eucalyptus rubida alliance with introduced grasses and herbs in the understorey. Locality: Piccadilly Valley, Mount Lofty
Ranges, South Australia.

Photo . R . L . Specht
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Figure 43. Low open-forest formation : Eucalyptus goniocalyx alliance, with scattered shrubs of Casu arina stricta and Acacia
pycnantha and with Dianella, Hibbertia, Goodenia, and many grasses in the ground stratum . Locality: West of Clare, South

Australia .
Pho to. K . P . Ph illips
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Figure 44 . Woodland formation: Eucaly ptu s leucoxylon (-E. fasciculosa ) alliance with
Xa nthorrhoea australis in th e understorey . Locality : Lu cindale , South Aus tralia.

Ph o to . R . L . Cr ocker



Figure 45. Woodland formation : Eucalyptus baxteri alliance with Pteridium esculent um (bracke n fern ) in open areas withi n the
usual heath understorey of this alliance . Locality: Naracoorte, South Australia .

Photo . Waite Agric. Res. Inst.
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Figure 46 . Low woodland formation: Eucalyptus baxteri alliance with Leptospermum
myrsinoides and Banksia marginata in the understorey . Locality: Bangham Scrub, South

Australia .
Photo . K . P . Phillips

Figure 47. Low woodland formation: Eucalyptus ovata alliance with X anth orrh oea
australis clumps, grasses and herbs in the understorey. Locality: Between Hatherleigh

and Konetta , South East, South Australia .
Ph ot o . R . L . Crocker
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Figure 48. Open-scrub formation: Eucalyptus baxteri-i-E , cosmophylla alliance with Xanthorrhoea semiplana, Banksia marginata, Leptosperrnum [uniperinum ' in
the understorey. Locality : Waitpinga, Sou th Australia . Photo. Waite A a ric . Res . Inst.



Photo . R. L . Crocker

Fi gur e 49. Open-scrub formation: E ucalyptu s diversijo lia alliance with clumps of Xanthorrhoea australis and tussocks of Gahnia lanigera in the understorey.
Locality: Port Lincoln, South Australia .
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Figure 50 . Open-scrub to open-heath formation : Eucalyptus cosmophylla alliance with
heath understorey. (Open-forest formation: E . obliqua-E. baxteri alliance on top of
ridge .) Locality : North-facing slope, Waterfall Gully, Mount Lofty Ranges, South

Austra lia .
Photo. R. L . Spec ht



Photo. K . P. Phillips

Figure 51. Tall open-shrubland form ation: Eucalyptus fasciculosa-heath alliance with Banksia ornata, Xa nthorrhoea australis, Le ptospermum myrsinoides, and
Casuarina pusilla in the understorey. Locality: Hundred of Laffe r (west of Keith ) , South Australia.

~
o

~
o
Z
o
~

Cl)

o
e
~

~

~
~

~........



.......
~

~

<
t'I1o
~
~
o
Z
o
~

en
o
C

~

~en
~
~

>
~

>=

Photo. R. M . Arnott-R ogers

Figure 52. Tall open-shrubland formation: Eucaiyptus baxteri-he ath alliance with Xa nth orrhoea tateana and many heath species in the understorey .
West Coast Road , K an garo o Island, South Australia.

Locality:
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Figure 53 . Closed-sc rub for~nation : L eptosperm um pu bescens-s-Melaleuca squarrosa alliance
on Baden och friable peat. (Foreground is a layer of fa llen debris 60 cm thick, due to
rolling pr ior to cultivation.) Locality: Eight-Mile Creek, South East, South Australia .

Ph oto . C. M . E ardley
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Fi gure 54. Close d-heath formation : Leptosp ermum pubescens-Baumea junc ea alliance on
Or well coarse and fine fibrous peat. Closed-sedgeland formation: Baum ea rubiginosa
alliance in the foreground on Milstead coa rse fibrous peat. Lo cality : Eight-Mile Creek,

SouthEast , South Austra lia .
Photo . C. M . E ardley
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Figure 55. Open-heath formation: Xanthorrhoea australis-Banksia ornata-i-Casuarina
pusilla alliance with Eucalyptus fasciculosa-heath alliance in the background. Locality:

Hundred of Laffer (west of Keith), South Australia .
Ph ot o . K . P . Ph illips
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Figure 56 . Open-heath formation: Xanthorrhoea australis-s-Banksia ornata-i-Casuarina
pusilla alliance . Locality: Hundred of Coombe (north of Keith) , South Australia .

Photo . K . P . Phillips

Figure 57. Open-heath formation : Xanth orrh oea quadrangulata-s-Cas uarina sp . alliance
(+ Euc alyptus morrisii?) . Locality : Gammon R anges, South Austra lia.

Photo . T . R . N . Lothian
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1957a) . As the leaf area. index of the community remains relatively constant
throughout the year, it is essential for the community to possess a mechanism,
such as sclerophylly, to restrict the loss of water during winter-spring so that it can
be conserved in the soil for use during summer (Specht 1957b).

Sclerophylly, as well as increased lignification of stems, fruits, and lignotubers,
appears to be involved with restricted metabolism induced by the poor phosphorus
nutrition characteristic of these land systems (Beadle 1968). Most sclerophyllous
species show a growth-response to added phosphorus .. (Chapter VI, Figure 28),
the greatest response being observed in those species with limited ability to absorb
phosphorus from a deficient environment (Specht 1963). Beadle (1968) has
shown a tendency for the leaves of some sclerophyllous species (Hakea teretijolia,
H. sericea, -and Eucalyptus gummifera) to enlarge markedly and become meso
phyllous when phosphorus is added to pot-CUltures. This phenomenon has not
been observed in fertilized sclerophyllous species studied in the field in South
Australia, Victoria, or Queensland. However, Specht (1963) noted that shoots
of Banksia ornata, one of the dominants of the open-heath .vegetation near Keith,
South Australia, not only increased in length, but tended to retain their normal
juvenile, mesophyllous state for a longer period than usual before sclerophylly
commenced; under extreme drought conditions, almost 50 per cent of the B.
ornata plants then died (see Chapter VI).

Allsclerophyll species are evergreen. As the formation of new leaves tends
to occur simultaneously with defoliation of old leaves (2 to 4 years old), the Ieaf
area index of the community remains relatively constant throughout the year.
Shoot-growth, and hence also defoliation, is observed .in late spring, through
summer (mean air temperature greater than 18.5°C) in most dominant species
of the community. However, some smaller species (such as Leptospermum,
Leucopogon) show shoot-growth in early spring (mean air temperature greater
than 13.0°C).

Shoot-extension normally occurs from exposed apical and lateral buds, but after
a bush-fire the defoliated Eucalyptus trees sprout from epicormic buds buried
deeply in the trunk of the trees (Figure 58). Many shrubby species sprout from
underground buds on rhizomes, bulbs, tubers, and lignotubers. Such regeneration
occurs within a few weeksafter the bush-fire, irrespective of the normal growth
rhythm of the species.

Most "sclerophyll" species flower during spring (August to November), but
the more prominent shrubs (Banksia ornata, B. marginata, Casuarina pusilla,
Phyllota spp.) do not flower until late summer or autumn-after the period of
shoot-extension (November to March) observed during the hot, dry, summer
season (Specht and Rayson 1957a).

Several variations have been observed in the typical tap-rootsystem of dicotyle
donous plants and of the fibrous-root pattern of monocotyledons (Specht and
Rayson 1957b).

( 1) A typical dicotyledonous root system may be observed in a metre-high
plant of Banksia ornata in which a lateral root system, usually no
more than 30· cm deep, may extend in a number of directions for
almost 6 metres from the central tap-root (3-4 metres deep in deep
sandy soils). The plant has no underground vegetative. buds and is
particularly susceptible to death by fire.

(2) In other dicotyledons, such as Casuarina pusilla and Leptospermum
myrsino ides, the tap-root may form a woody swelling (called a
lignotuber) near ground level. The lignotuber is a buried, woody,
storage-organ from which vegetative buds can arise; numerous aerial
stems .may grow from it and, even though these may be killed by fire,
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the protected lignotuber is capable of producing more. vegetative
buds to enable the plant to grow after a fire. .Often the original tap
root of the plant may. decay with time and secondary vertical roots
may arise from the extensive lateral root system. In a few species,
such as Banksia marginata and Phyllota pleurandroides, aerial
"sucker" shoots, as well as the secondary vertical' roots, may also be
produced from the lateral root system.

(3) The fibrous .root system of monocotyledons often' spreads downward
from half-buried or buried vegetative buds of hemicryptophytes or
geophytes. X anthorrhoea australis possesses .a caudex (a reduced
stem) buried 30 to 40 cm in the soil; leaves emerge upwards from the
caudex while, in a deep sandy soil, the fibrous root system explores
downwards 3-4 metres and laterally 1-2 metres. The buried vegetative
apices of these plants are well protected from fire.

Small, almost imperceptible, characteristics of the roots in the surface 10 cm
of soil may be significant to the phosphorus and nitrogen economy of the
nutrient-deficient "sclerophyll" ·land systems. Proteoid roots have been observed
in the decomposing litter layers on most species of the family. Proteaceae (Purnell
1960; Jeffrey 1967; Lamont 1972a); similar roots may be found in other families
(Lamont, 1972b).Mycorrhiza have been shown to be present on most genera
of the family Myrtaceae. "Coralloid" masses called nodules-with associated
nitrogen-fixing bacteria-have been 'observed on the fine rootlets of species of
Casuarina. Nitrogen-fixing bacteria are also associated with nodules found
occasionally on roots of seedlings of many members of the families Papilionaceae
and Mimosaceae. Haustorial connections can be observed between the roots of
the semi-parasitic plants, -Exocarpos and Euphrasia, and of other species of the
"sclerophyll" understorey. Each one of these attributes contributes' to the survival
of the species on the nutrient-deficient environment.

Microbial decomposition of the sclerophyllous leaf-litter is slow and it may be
almost two and a half years before the leaf is finally decomposed. Decomposition
appears to be optimal during spring when surface moisture is high and air
temperatures rise above 13.0°C; it is almost negligible during the hot, dry, summer
period (Specht and Rayson 1957a). A very efficient root system in or below
the litter layer is necessary to prevent nutrients, released by decomposition, from
being lost from the ecosystem by leaching.

2. The effect of man

(1) Fire

Although fire may be regarded as a natural aspect of the environment-caused
by relatively infrequent lightning strikes (say once every 30 to 50 years), man
has increased its frequency to an alarming extent.

The "sclerophyll' land systems are very liable to damage by bush-fires. The
period of drought during summer and'. the essential oil content of the eucalypt
species and of many species in the understorey are important contributing factors.

The primary effect of a fire is denudation, and travelling as it does through the
shrub stratum this portion is reduced to ash. The leaves of Eucalyptus ignite if
the fire is hot enough, and the trees are usually defoliated. The stringy-barks, on
account of their. thick fibrous bark, are remarkably. resistant to fire .. and have
considerable powers of renaissance (Gill and Ashton 1968; Vines 1968).
Occasional trees only are destroyed, and following the fire epicormic shoots are
produced usually throughout the whole length of the trunk (Figure 58). The
tree stratum retains, therefore, its.original structure and composition, and fire
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Photo . J . O. Wood

Figure 58. Open-forest for mation : Eucalyptus obliqua alliance, sh owing shoots regenerating
from dormant buds buried in the trunks , after the trees had been defoliated during a recent

bushfire . Locality: Mount Lofty Summit, South Australia.
Photo . J . G. Wood

Fi gure 59. Woodland form ation : E ucalyptus ob liqua-E. baxteri alliance with I xo dia
achillaeoides prominent in the understore y, following a fire two years "before the photo
graph was taken. Heath specie s are regenerating under the Ixodia . Locality : M ount

Lofty Summit, South Australia .
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succession occurs only in the lower strata. The community has remarkable
powers of regeneration and within a very few years the burnt area regains the
composition of the mature community.

Many species of the "sclerophyll" understorey possess underground, as well as
aerial, vegetative buds ; the aerial portions of these species are razed but the
plants rapidly regenerate from underground organs as well as from seed. Species
like Banksia ornata, Hakea rostrata, H. rugosa, and Casuarina muellerana, possess
only aerial vegetative buds and are, therefore, usually destroyed during a bush
fire. However, mature specimens of the species mentioned above are covered
with woody fruits of different ages; the heat of the fire tends to dry out these
fruits which open releasing large quantities of seeds which readily germinate on
the denuded habitat (Figure 60). Species of Acacia, Leucopogon, and Epacris,

Figure 60 . Open-he ath fo rma tion: Xanthorrhoea australis-i-Banks ia ornata-i-Casuarina
pusilla alliance showing regeneration of Bank sia seedlings 18 months after a fire . Locality :

Keith , South A us tra lia.
Photo . R . L . Spe cht

also destroyed by fire, have produced "hard" seeds which lie dormant in the
surface soil until the heat of the bush-fire cracks their seed-coats, thus enabling
the seed to germinate. The understorey thus rapidly regenerates both by
regrowth from underground organs which survived the fire and by the germination
of a multitude of seedlings; epicormic shoots appear on most parts of the trunks
of the tree stratum.

After a fire the most noticeable immediate effect is the flowering of X anthorr
hoea spp . (yacca, grass tree , blackboy) whose flowering and fruiting appears to
be stimulated by the ethylene produced during the bush-fire. The species rarely
flower at other times.

The ashes of the burnt vegetation momentarily raise the fertility-level of the
surface soil. Short-lived, "high-fertility-demanding" species, such as Ixodia
achillaeoides (fire weed), flourish in the "sclerophyll" understorey in the Mount
Lofty Ranges (Figure 59 ) , while Stipa macalpinei (spear grass) and Helichrys um
ap icu latum (common everlasting ) are temporary members of the regenerating
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heath on deep sand in the Upper South East (Wood 1937; Specht et al. 1958;
Cochrane 1963). Over 30 species may be common in the stand in tthe early
stages of the secondary succession. following a bush-fire. Short-lived plant species
with a poor ability to' extract phosphorus from the infertile soil tend to be replaced
by longer-lived species which are more efficient at phosphorus-extraction, until
only a few dominant members of the "sclerophyll" understorey persist at maturity
(Chapter I, Figure 5).

Closer settlement obviously increases the risk of fire in "sclerophyll" land
systems. Controlled-burning of the understorey must be practised. But, to ensure
the survival of the many striking wildflowers characteristic ·of the land system,
the time between burns must be long enough to allow adequate seed-production
in these species which are killed by fire, but need fire to release seed from woody
fruits or to crack hard seed-coats before germination can occur. The complete
protection of the vegetation from fire may lead to loss of many component
species from the land system and simultaneous loss of food supply and/ or shelter
for many marsupials, birds, and insects.

(2) Litter deposition
The deposition of litter such as fruit peelings, cigarette butts, garbage, animal

excreta, and even dust from road-metal, mayraise the nutrient-level of the infertile
soil of a "sclerophyll" land system. The increased fertility induces two
reactions:-(a) Increased growth and prolonged mesophylly of the "sclerophyll"
species which may lead to the death of many prominent species during extreme
summer conditions, and (b) The invasion of herbaceous' species which are normally
excluded from the community (see Chapter VI). The ultimate result will be a
change from a "sclerophyll" ecosystem to a "savannah" ecosystem.

Litter decomposition, run-off from roadsides, .or even nutrient release from
burnt logs, may lead to localized areas of increased soil fertility. Such sites
appear to be ideal for the invasion of a virulent soil pathogen, Phytophthora
cinnamomi, which has recently caused catastrophic deaths to native species in
the "sclerophyll" land systems of 'eastern, southern, and western Australia
(Newhook and Podger 1972). Deaths tend to occur during exceptionally dry
summer seasons.

(3) Introduced species
The low fertility of the "sclerophyll" land systems tends to exclude species

introduced into southern Australia by Europeans, either accidentally or by design.
It is only along drainage channels or on roadsides where nutrients tend to accumu
late that invaders such as blackberry (Rubus spp.), dog rose (Rosa canina), gorse
(Ulex europaeus) , English broom (Cytisus scoparius), and a few herbaceous
species, become established. Thirty-two species of introduced plants have been
listed for such habitats, in Appendix II.

Much of the "sclerophyll" land system is capable of agricultural or forestry
development by the judicious use of fertilizers. The original ecosystem is
destroyed, fertilized, and replanted with exotic species which may then be invaded
by a number of introduced weeds.

(4) Grazing of domestic animals
The "sclerophyll" land systems were regarded as waste land, until it was

realized, about 30 years ago, that much of these lands were deficient in such
trace elements as copper, zinc, and molybdenum, as well as phosphorus and
nitrogen; needed for the satisfactory growth of agricultural plants. Rough grazing
by wethers only at about one sheep per four to eight hectares was practised, but
usually only after the ecosystem had been fired to promote young growth.
Grazing by domestic and native animals was thusmtnimal' and left little imprint
on the ecosystem.



Table 14: Climatic and edaphic ranges of some alliances and dominant species in "sclerophyll" land systems.

Annual Ea/Eo
Species Formation

0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 <0.1

Eucalyptus rubida . . . . . . . . Open-forest .... . . . . . . X X
Ei obliqua .............. Open-forest .......... X X X

(Open-forest .......... X X X
E. baxteri .............. J Low open-forest/lowl woodland ......... X X X

Open-scrub ..... . . . . . . - - X X X X
E. viminalis ssp. huberana Open-forest .......... X X -

fopen-forest .......... - X X
E. goniocalyx ........... Low open-forest ...... - X

Open-scrub . . . . . . . . . . . - - - X
E. cladocalyx ..... . . . . . . Open-forest .......... - X X -

lLowopen-forest ...... - - X
E. macrorhyncha ....... Open-forest .......... - - - X

{Open-forest .......... - X X
E. fasciculosa .... ,....... Low open-forest/

woodland ......... - - X
E. leucoxylon ... . . . . . .. . . JOpen-forest .......... - X -

l Low open-forest ...... - - - - X
E. ovata (-E. nitida) .... Low open-forest/

woodland ......... - - X X

Principal Soil Profile Forms

J

Dy 3.61 (yellow podzolic soils)

}

V C 2.3 (podzols); Dy 3.61, Dy
5.41 and Dy 5.91 (yellow and
lateritic podzolic soils)

} Vc 2.2 (podzolic soils)

Vc 2.3 (podzols)

}
DY3.42 and Dy 3.61 (yellow and

lateritic podzolic soils)

Dy 3.42 (yellow podzolic soils)
Dy 3.61 (yellow podzolic soils)

~Vc 2.2 (podzolic soils); Dy 5.42J (meadow podzolic soils)

Vg 5.11 (ground-water
rendzinas)
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Leptospermumpubescens-« I Closed-scrub I X X - - - - - I 0 (peat soils)
Melaleuca squarrosa I

E. cosmophylla fLow open-forest...... - X - - - - - - }DY 3.61, Dy 5.41 ~~d DY.5.~1
1.Open-scrub. . . . . . . . . . . - - X X - - - (yellow and lateritic podzolic

soils)
E. diversifolia I{LOW open-forest. . . . . . X - - - - fUC 1:11 (coasta.l sands. W.it~

Open-scrub........... - - X X X X X - - calcium carbonate at depth),
Dy 3.61, Dy 5.41 and Dy 5.91
(yellow and lateritic podzoIic
soils) <

E. rugosa. . .. . . . . . . . . . . . Open-scrub. .. ..... ... - X X - - I Uc Lll (calcareous coastal Otr1
sands); Uc 6.13 (terra rossas) tr1

E. remota ••. . . . . . . . . . . . Open-scrub. . . . . . . . . . . - X - - - - } ...,
E. conglobata . ...•. ... . . Open-scrub.. . . . .... .. - - X X - - Dy 3.61 (Iateritic podzolic soils) ~

E./oecunda-E. incrassata- Tall open-shrubland .. - - - - X X - - Uc 2.2 (podzoIic soils) 0
heath Z

"Wet" heath. . . . . . . . . . . . Open-heath. . . . . . . . . . . X X X X - - Dy 5.42 (meadow podzolic soils) ~ '
"Salt" heath Open-heath. . . . . . . . . .. - - - X - - - Dy 5.43 (solodized solonetz) en
"Sand" heath Open heath. . . .. . . . - - - X X Uc 2.2 (podzolic soils) 0
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The development of improved pastures .and of Pinus radiata forests on the
"sclerophyll" land systems led to widespread destruction of the original ecosystems,
which are now conserved in a few NationalParks, often subject to considerable
tourist pressure.

3. Distribution patterns
The climatic and edaphic ranges of dominant species of the "sclerophyll" land

systems in South Australia are summarized in Table ,14. The land systems are
found on impoverished soils in the most humid areas of the State-with a mean
annual index of evapotranspiration (Ea/Eo) usually greater than' 0.5. A few
outlying, depauperate communities may be observed in regions with Ea/Eo as
low as 0.3.

The environmental ranges of the dominant species clearly overlap so that often
no clear-cut associations can be delimited. It was therefore decided to' define
most of the communities at the alliance level. A list of alliances is given in
Chapter IV, while a representative set of photographs is presented in Figures 41
to 60 of this Chapter. The distribution of the alliances is shown on the set of
maps included in Chapter XII.

Needless to say, the "sclerophyll" understorey is by no means uniform in
composition but changes markedly with small changes in habitat. Rayson (1957)
defined three distinct plant communities characteristic of micro-habitats created
by a barchan-like sand-dune in the vicinity of Keith, South Australia.

( 1) A stunted open-heath community on the western and northern slopes.

(2) The widespread open-heath community of the sand-plain (see section
above).

(3) A heath community.with scattered small trees oiEucalyptus baxteri on
the sheltered lee face of' the dune.

The water-balance of these three communities has been discussed in Chapter V.
Banksia ornata, B. marginata, and Leptospermum myrsinoides were common in all
three communities, but other species varied as shown in Table 15. Community
(1) contained a relatively high percentage of Phyllota pleurandroides, Lepto
spermum laevigatum var. minus, and Isopogon ceratophyllus. Community (2)
showed a high percentage of Phyllota remota, but P. pleurandroides and Lepto
spermum laevigatum were absent; Isopogon was rare. Community (3) possessed
the low tree Eucalyptus baxteri plus shrubs of Leptospermum laevigatum;
Casuarina pusilla and Phyllota spp. were absent, while Xanthorrhoea australis was
infrequent.

Eucalyptus baxteri is the dominant tree in the open-forest formation on the
stranded coastal dunes of the Lower South East. The low shrubs, Leptospermum
myrsinoidesand X anthorrhoea australis, and the under-shrubs, H ibbertia sericea
and Leucopogon virgatus, are widespread in most localities between Kingston,
Naracoorte, Penola, and Robe (Welbourn and Lange 1968) and give a first
impression that the "sclerophyll"understorey is uniform throughout. However,
closer analysis of the understorey, by association analysis, revealed four
societies: -

(1) Society A, with Phyllota pleurandroides common in the understorey,
tends to occur around Lucindale on shallow sand-ridges probably with
limestone at depth.

(2) Society B, with Monotoca scoparia common in the understorey, is
mainly on deep sands in the higher rainfall areas towards the south
east section.

(3) Society C, with Isopogon ceratophyllus prominent in the understorey,
occurs on flat, shallow areas of the stranded dunes in the western and
southern parts of the area. The messmate stringybark, Eucalyptus
obliqua, may be present in the community in higher rainfall areas.
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Table 15: The percentage frequency* of species recorded in three 'communities found in
habitats created by a barchan-like sand-dune near Keith, South Australia (after Rayson 1957).

Species North and Sand; Plain Eastern
West Slopes Lee Face

Banksiaornata ........... . . . . . . . 90 85 100
B. marginata . . . . . . . . . '. ~ e , ••••••• • 82 98 100
Leptospermum myrsinoides . . . . . . . . 100 100 100

Eucalyptus baxteri .............. 15 15 100
Xanthorrhoea australis ........... 68 83 29
Casuarina pusilla ••• e-e •••••••••• 100 96 0
Phyllota remota ................ 10 65 0
P. pleurandroides ............... 80 0 0
Leptospermum laevigatum var. minus 75 0 100
lsopogon ceratophyllus ........... 52 4 43
Calytrix tetragona .............. 20 24 43

*'Percentage frequency = percentage num.ber of quadrats containing the species.

(4) Society D, lacking the indicator species of Societies A to C, occurs on
the eastern side of the stranded dunes well away from limestone" but
influenced by seasonal water-tables.

Much greater diversity than that observed in the South East of the State has
been recorded by Martin (1961 and personal communication) in the "sclerophyll"
understorey of the open-forest formation in the Mount Lofty Ranges near Ade
laide. Association analysis revealed eight so.cieties:-

(1) Society A, with Acacia myrtijolia, Leptospermum myrsinoides, Pultenaea
daphnoides, and Epacris impressa common in the understorey, is a
relatively uniform community developed on the quartzitic outcrop
between Mount Lofty Summit 'and Waterfall Gully.

(2) Society B, with Acacia myrtijolia, Leptospermum myrsinoides, Astro
loma conostephioides, and Hibbertia sericea prominent in the under
storey, occupies most of the quartzitic outcrop above Morialta
Waterfalls.

(3) Societies C to G forma graded series of communities from the wettest
to the driest parts of the Inglewood District on podzolic soils developed
on Precambrian schists (Martin 1961). The following species are
either the most frequent (or the most indicative) in the understorey.-e-

(a) Society C-Platylobium obtusangulum, Lepidosperma semi
teres, iPuitenaea daphnoides, Lomandra fibrata y.

(b) Society D~Hlbbertia acicularis, H. sericea, Pimelea spathu
'lata, (Pultenaea largiflorens).

(c) Society E-Hakea rostrata, Leptospermum imyrsinoides, Hib- '
bertia acicularis, H. sericea, Lepidosperma semiteres.

(d) Society F-H~bbertia acicularis, Lepidosperma semiteres.
(e) Society G-Hibbertia sericea, (Acacia pycnantha).

The extreme societies C and G tend to approach the herbaceous
understorey of a "savannah" land system in appearance.

(4) Society H, with Banksia ornata, Xanthorrhoea semiplana, and Hibbertia
stricta widespread in the understorey, is found. on the deep sandy
podzols near Blewitt Springs.

The species mentioned above are those most frequently recorded in each society.
Many other species have. been noted and these are listed in Appendix 11 for
"sclerophyll" communities investigated in various parts of the, State.
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Chapter IX-THE "SAVANNAH"* LAND SYSTEMS

1. Description

The "savannah" land systems are found on southern Eyre Peninsula, central
Yorke Peninsula, southern Flinders Ranges, Mid-North, Southern Districts
(including the Mount Lofty Ranges), South East, and small areas of Kangaroo
Island. The land systems extend over the sub-humid region of the State with a
mean annual index of evapotranspiration (Ea/Eo) lying between 0.7 to 0.4; it
extends in small pockets to drier areas with an annual index as low as 0.3. The
land systems thus overlap the drier climatic range of the "sclerophyll" land. systems
but do not extend into more humid areas where the annual index is greater than
0.7, occupied in South Australia byonly "sclerophyll" communities. The drier
limit of the "savannah" land systems overlaps the "mallee", which there occupies
the same climatic range, but on different soil types.

The "savannah" land systems are found on soils of "fair average quality",
higher in fertility than the soils of the "sclerophyll" land systems (see Chapter
VI, .Table 9). The most common soils of the land systems are the more fertile
podzolic soils (Dy 3.22, Dy 3.42, Dr 2.22), red brown earths (Dr 2.23), terra
rossas (Uf 5.31, Uc 6.13,Um 6.24,Gn 3.12), andrendzinas (Um 6.21). Small
areas of prairie soils (Urn 6.12) and krasnozem (Gn 3.22) occur around the
volcanic areas of the Lower South East. The land systems extend. on to soils
periodically waterlogged, such as river flats (Uf 6.32), meadow podzolic soils
(Dy 5.42), ground-water rendzinas (Ug 5.11), grey soils of heavy texture (Ug
5.2), and occasionally soloths (Dy 3.83). In the drier limit, the land systems
may be found on leached mallee sandhills (Uc 5.12).

The unifying feature' of the "savannah" land systems is the typical understorey
dominated by tussocks of perennial grasses and other herbaceous species, .but
considerable modification of the understorey has occurred since European settle
ment. As the water-balance of the habitat becomes more unfavourable, the
vegetation grades from an open-forest, to a woodland, and finally to a low wood
land formation, with the herbaceous understorey throughout. In some extreme
habitats, trees are virtually abs~ntand a tussock grassland formation results.

The "savannah" and "sclerophyll'' land systems are usually clearly defined by
the nature. of their understoreys. Sharp boundaries often occur in South Aus
tralia between soil types of contrasting fertility, and it is then possible to pass from
a "savannah" to a "sclerophyll" understorey in a few metres. Sometimes the
two land systems intergrade over a greater distance and transitional communities
(ecotones) such as that described by Martin (1961) in the Inglewood District
may be seen:-This is a low woodland dominated by Eucalyptus goniocalyx
(bastard box), with small trees of Acaciapycnantha (golden wattle), scattered low
bushes of Hibbertia sericea and many-grass tussocks in the understorey. More
extensive ecotones are found on the eastern side 0'£ the Mount Lofty Ranges and
in the South East where Eucalyptus leucoxylon (blue gum), E. fasciculosa (pink
gum), or E. ovata .(swamp gum) dominate sites of, intermediate fertility which
support clumps of Xanthorrhoea spp. (yacca, grass tree, black boy) and many
herbaceous plants in the understorey.

* "Savannah" is used here as an adjective to denote the constant presence of grasses,
herbs, and forbs in the herbaceous understorey of these land systems. An upper
stratum of sclerophyllous Eucalyptus spp., Casuarina spp., or M elaleuca spp. is
usually present; if· absent, the community is referred to as a grassland (Specht
1970).



Photo . H. B. S. W ornersley

Figure 61. Woodland/open-forest formation : Eucalyptus camaldulensis association with an understorey originally dominated by native gra sses but no w rep laced
by introduced grasses and herbs. Locality: National Park, Belai r , South Australia .
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Fi gure 62. Woodland for ma tio n : E ucalypt us camaldulensis association with introduced grasses and herbs in the understo rey.
Locality : Nal ang Creek, near Bor der town , South Austr alia.

Photo . K . P . Phi llips
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Figu re 63. Woodland formation: Eucalyptus camaldulensis association along a dr y stream
bed largely devoid of understor ey . Locality : Moralana Creek , Flinders Ranges, South

Au st rali a .
Photo . S. Aust . Govt. Tourist Bureau
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Figure 64. Woodland formation: Eucalyptus camaldulensis association with an understorey
of Phragmites australis , Scattered river red gum trees line the banks of the Ri ver Murray
and spread around billabongs. The introduced weeping willow (Salix babylonica) has
invaded many: of these habitats . Locality: River Murray near Swan Reach , South Australia .

Photo . S . A ust. Govt . Tourist Bureau
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Fi gu re 65. Woodland formation :
A cacia, but little ground stratum.

Eucalyptus cladocalyx association with a few shrubs of
Locality: Ravine de Casoars, Kangaroo Is land, So uth

Austr alia .
Photo . R. M . A rnott-R ogers

F igure 66. Woodland formation: Eucalyptus leucoxylon-s-E, viminalis association with an
understorey of introduced grasses and herbs. (E. leucoxylon on the north-facing slope
and E . viminalis on the south-facing slope merge at the crest of the ridge .) Locality:

Between Devil' s Elbow and Eagle-on-the-Hill , Mount Lofty Ranges , South Australia.
Photo . T. R. N . Lothian
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Fi gur e 67. Woodland formation: E ucalyptus leucoxylon association with an un derstor ey
of in troduced grasses and herbs . Locality : Bordertow n, South A ustralia.

Photo. K . P. Phi llips

Figure 68. Woodland formation: E ucalyptus odorata-E. woollsiana ssp . (microcarpa )
association with an unders to rey of introduced grasses and herb s. Lo cality: Mundalla,

South Australia .
Photo . K . P . Phillip s
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Figure 69. Woodland formation : Eucalyptus odorata (-E. porosa) association with an
understorey of introduced grasses and herbs . Locality: Windy Point, Mount Lofty Ranges,

South A ustralia.
Photo . R . L. Specht
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Figure 70. Low woodland formation: Casuarina luehrnannii association on dark grey, self
mulching clays showing gi lgai structure . U nderstorey of grasses, Danthonia sp p. and

Stipa eremophila , Locality: Wolseley, South Austral ia.
Photo. K. P . PhiIIips
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Figure 71. Lo w woodla nd formation: Cas uarina st ricta association with an understorey
of introduced grasses and herbs . Locality: Near Port Noarlunga, South Australia.

Photo. J . G . Wood

Figu re 72. Low woodl and fo rm atio n: Casuarina stricta ass ociatio n wit h an under storey
of shrubs, Olearia ram ulosa, Locality: Steep hillside on Black Hill, Mount Lofty Ranges,

Sou th Au stra lia .
Photo. J . G . Wood
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Figure 73. Low woodland formation: M elaleuc a lanc eolata (- Casuarina stricta) associa
tion with introduced grasses and herbs in the understorey . Locality : Mundalla, South

Au st rali a.
Photo . K . P . Phillips

Figure 74. Lo w woo dland formation : Melaleuca lanc eol ata (- Casuarina stricto) associa
tion with an understorey of herbaceous plants, especially Acaena anserinijolia . Locality :

W oakwine Range near Beachport, South Australia.
Photo . R. L. Crocker



Figure 75. Low woodland formation: Callitris columellaris association on hi llsides with a woodland formation of Eucalyptus
camuldulensis in stream-beds . Locality: Moralana Scenic Drive, Flinders Ranges, South Australia.

Photo . S. Aust . Govt. Tourist Bureau
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Figure 76. Low woodland formation: Callitris columellaris .association with chenopods
and ephemeral grasses in the sparse understorey. Locality: Quondong Station, South

Australia .
Photo. S. R. Barker

The unifying feature of the "mallee" land systems is the presence of mallee
type eucalypts, rather than a distinctive understorey such as those shown by the
"sclerophyll" and "savannah" land systems. The soils of the "mallee" vary con
siderably, but they tend to be less fertile than the "savannah" land systems, to
possess either a calcareous surface soil and/ or a solodized solonetzic subsoil.
The "savannah" understorey extends on to more fertile soils in the higher rainfall
areas of the "mallee", but is replaced by an understorey containing either
"sclerophyll" or chenopodiaceous species on other soils. .

Before European settlement Themeda australis (kangaroo grass) was apparently
the dominant grass of the "savannah" land systems. However, the ecosystem pro
vided ideal pasturage and was easily converted into farmland so that much of the
original vegetation was destroyed. Small areas of the community remain along
railway lines, roadways, and in cemeteries, but even these occurrences are
somewhat altered 'by introduced species.

Groves (1965) examined a remnant of the Themeda tussock grassland on the
basalt plain west of Melbourne, Victoria. The mean annual, above-ground bio
mass of the grassland was 1,900 kilograms dry weight per hectare, of which
Themeda contributed 78%, Danthonia spp. 4.5%, Eryngium rostratum (blue
devil) 3.8%, Plantago varia (plaintain) 3.0%, and Wahlenbergia sp. (blue bell)
2.0%; more than 50 other species contributed the remaining 7.7% of the biomass.
During the summer months the surface soil moisture fell rapidly, and the tops
withered, died, and started to decompose; much of the standing biomass was dead
but a few green shoots responded to occasional summer showers and subsoil
moisture. It is local practice to burn the grassland early in the summer season
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to reduce the fire hazard. Autumn rains initiated growth of the denuded grass
land. Growth of Themeda ceased during the cold winter months but ·was reacti
vated in spring. In contrast, other native grasses, Danthonia and Dichelachne,
continued to grow during winter and responded markedly to .the warm, sunnier
climate of spring. Maximum growth of .the community was produced during late
spring (somewhat later than that observed in introduced Lolium perenne
(perennial rye grass) pastures nearby) and continued into summer provided
sufficient soil moisture was available.

On account of its erect habit of growth and high palatability, Themeda australis
disappears rapidly when subjected to grazing, whereas, under similar conditions,
Danthonia spp. (wallaby grasses) and some other native grasses are persistent.
However, even these species are sensitive to the increased soil fertility induced by
agricultural practices and to the competition of introduced grasses and legumes
and fail to survive (Tiver and Crocker 1951).

E. camaldulensis-Danthonia association
1

No stocking

~
"Native" Danthonia pasture

Clearing of Eucalyptus

Introduction of Trifolium

subterraneum

(stock or sowing)

t ~
Danthonia-volunteer annual------~Danthonia-Trifolium

clovers subterraneum

I I
t ' t

Vulpia myuros-volunteer annual ~Vulpia myuros-Trifolium
clovers subterraneum

1
Bromus diandrus-Trifolium

subterraneum

IAnimal droppings

t
Hordeum leporinum-Trifolium

subterraneum

Nowadays it is impossible to assess the original importance of Themeda in the
"savannah" land systems of South Australia. Much of the "savannah" around
Adelaide had been modified before Adamson and" Osborn (1924) studied the
area. They considered that Danthonia and' Stipa were the original' dominant
grasses and Themeda is rarely mentioned in their report. By 1928, Davies and
Sim (1931) found that 12% of the dry weight (1,700 kilograms per hectare) of
a "native" pasture near the Waite Agricultural Research Institute was composed
of Danthonia sp.: introduced. plants of Erodium botrys (long storksbill), Echium
lycopsis (Salvation Jane), Trifolium spp. (clovers), Medicago spp. (medics), and
Viciaspp. (vetch) comprised most of the "native" pasture. Themeda was again
not mentioned.
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Themeda is also absent from the "native" pastures studied in the South East
ofthe State (Tiver and Crocker 1951: Specht 1951) . Danthonia spp. constituted
about 50% of the herbage on the meadow podzolic soils near Kybybolite,
while values of 50, to 75 % were recorded on red brown earths in the Tatiara
District; introduced plants formed the remainder of the herbage. Themeda was
apparently rare in the tussock grassland in the highlands north of Clare (Jessup
1948). ~

Thedegeneration of the "native" pastures has been most carefully documented
for the Eucalyptus camaldulensis association near Kybybolite (Tiver and Crocker
1951). The sequence observed is probably typical of many other areas (see
p. 139).

Many weeds, of little grazing value, may also invade the "savannah" understorey.
Arctotheca calendula (Cape-weed), Asphodelus fistulosus (onion-weed), Echium
lycopsis (Salvation lane), Homeria spp. (Cape tulip), Oxalis pes-caprae (sour
sob), and Romulea spp. (onion grass) are plentiful in some areas where they
impart a colourful aspect to the landscape during spring.

Originally native shrubs were sparsely distributed in the "savannah" under
storey. Scattered plants of the golden wattle (Acacia pycnantha) , kangaroo
thorn (Acacia armata), daisy (Olearia ramulosa), hop bush (Dodonaea viscosa) ,
native box (Bursaria spinosa) were found in some communities. Repeated firing
tended to promote the germination of hard-seeded species of Acacia which then
formed a dense, continuous second stratum. As the bark of the golden wattle
was valued as a source of tannin used in the preparation of leather, dense stands
of this species were. particularly encouraged by "wattle-barkers" in various parts
of the State.

On the drier slopes of the foothills bordering the Adelaide plain, the whole
appearance of the community has been changed by the invasion of the area by
Olea europaea (olive) from the Mediterranean region and almost equally
numerous is the South African cotton bush, Asclepias rotundijolia. Here also the
dog rose of' Europe, Rosa canina, is common. The South African boxthorn,
Lycium ferocissimum, was so common on the upper portion of the coastal plains
that it was proclaimed a noxious weed. The French lavender, Lavandula stoechas,
a low shrub from the Mediterranean region, has invaded the foothills above
Burnside, In recent years the tall South African daisy, Senecio pterophorus, has
become a problem in the foothills of the Mount Lofty Ranges,

In the' wetter portions of the "savannah" land system near Belair in the Mount
Lofty Ranges the South African, bone-seed,Chrysanthemoides monilijera, some
times forms a closed understorey up to 2 metres tall. In more sheltered parts,
Crataegus spp. (the hawthorn of Europe), Cytisus scoparius (English broom),
Ulex europaeus (European gorse), and Rubus spp. (blackberry), are very common
(see Figures 83-85).

It will be noticed that the successful alien plants of these communities are
natives of regions with climates similar to that of the southern portion of South
Australia, namely the Cape Province of South Africa and the Mediterranean
Region.

Although the floristic composition of the associations has been changed con
siderably by alien species, the overall appearance (structure) has not bee-n changed
except in' wetter areas where shrubs may be more .common. The chief alien
aggressors in the "savannah" land systems have been largely grasses, rosette
annuals, and geophytes.One hundred and twenty-two herbaceous species, and 12
shrubby species, all introduced into 'the "savannah" communities, are listed in
Appendix Ill. '

The invasion, however, has tended to displace the period of maximum growth
and 'flowering of c the understorey from late spring-summer to spring-a rhythm
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characteristic of other Mediterranean regions of the world (Groves 1965). Less
summer growth now occurs and. the lush growth of spring dries off in summer to
become a potential fire hazard.

Man's effect on the "savannah" land systems seems irreversible,

2. Distribution patterns
The climatic and edaphic ranges of dominant. species of the "savannah" land

systems in South Australia are summarized in Table 16. The land systems are
found on soils of fair average quality in the sub-humid areas of the State-with
a mean annual index of evapotranspiration (Ea/Eo) lying between 0.7 and 0.4.
A few communities, with close affinities to the "mallee" land systems, may be
observed in drier areas with an annual index as low as 0.3.

Although the climatic ranges of the dominant. tree species overlap, minimal
mixing of the species is observed. Clear-cut associations can be defined and have
been listed in Chapter IV. The distribution of the associations is shown on the
set of maps included in Chapter XII, while a representative set of photographs
is' presented in Figures 61 to 85 of this Chapter. Herbaceous riverine and marsh
communities are extreme forms of the "savannah" land systems (Figures 64, 80
to 82).

The original species composition of the "savannah" understorey has been
modified beyond recognition. However, a list of native and introduced species
found in this land system in variousparts of the State is tabulated in Appendix
Ill.

3. The tussock grassland problem
The tussock grassland formation is represented by two major, and one minor,

plant associations in the. "savannah" land systems of South Australia. In contrast
to the wooded areas nearby, the communities are virtually treeless; some
hypotheses to explain the absence of trees are presented below, but these need to
be confirmed by further ecological research.

(1) Gahnia trifida-G.filuln association
(Figures 77 and 78)

The association is common in the Lower South East of the State, while small
areas occur near the western coast of Eyre Peninsula. Large tussocks of the
sedges, Gahnia trifida (cutting grass) and G. filum (thatching grass), and of the
grass, Poa poijormis (called white tussock in the South East), dominate the
association, but their relative abundance varies considerably from site to site. The
association is typical of shallow, ground-water rendzinas (Vg 5.11), waterlogged
in winter, dry and cracking in summer. Poa was apparently more common on
the richer soils of the N aracoorte Plain near Penola. Gahnia filum is more
tolerant of salinity than G. trifjda and so extends on to saltier sites and into the
"salt" heath (Melaleuca gibbosa-Hakea rugosa association) towards the northern
end of the South Eastern drainage plains.

Small trees of Banksia marginata may have been locally abundant in some
areas (Figure 77), but have now disappeared; Crocker (1944) could find no clue
to explain the presence of Banksia in some areas and its absence in areas nearby.
Poor aeration, when the soil is waterlogged, and extreme desiccation, when the
soil dries and cracks deeply in summer, may inhibit the establishment of seedlings.
But, how do the sedge! grass survive? Is the fibrous-root system of a mono
cotyledon an' advantage over the tap-root system ofa dicotyledon in this habitat?

Most of ,the plants between the dominant tussocks are wet-habitat species, such
as Baumea juncea, Centrolepis polygyna, Iuncus maritimus, Leptocarpus brownii,
and Scirpus antarcticus, Distichlis distichophylla may be found in salty patches.

Drainageand pasture development' (in particular, Phalaris tuberosa-i-Trifolium
[ragijerum pastures)' have, virtually destroyed the ecosystem.



Table 16: Climatic and edaphic ranges of some associations and dominant species in "savannah" land systems.

E. ovata ................ Woodland .......... '1 - - X X

E. largiflorens .......... Woodland ............ - - - - (watercourses)

E. viminalis ............ open-forest/woodland'l - - X X X

E. leucoxylon ..•........ Open-forest/woodland ~ - - - X X X

Species

Eucalyptus camaldulensis .

Formation

Open-forest/woodland

Annual Ea/Eo

0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 <0.1

x X (watercourses)

Principal Soil Profile Forms

Uc 6.11 (skeletal soils); VfS.31
(terra rossas); Uf 6.32 (river
flats); Ug 5.2 (grey soils of
heavy texture); Dr 2.22 (red
podzolic soils); Dy 3.22 (grey
brown podzolic soils); Dy
3.83 (soloths); Dy 5.42
(meadow podzolic soils)

Vg 5.11 (ground-water
rendzinas)

Ug 5.2 (grey soils of heavy
texture) ;

Dy 3.22 (grey-brown podzolic
soils)

Dr 2.22 (red podzolic soils); Dy
3.22 (grey-brown podzolic
soils); Dy 3.42 (yellow
podzoIic soils)
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E. cladocalyx ........... Woodland ............ X X - Uc 6.11 (skeletal soils)
E. woollsiana ssp. (micro- Woodland ............ - - X Dy 3.42 (yellow podzolic soils)

carpa)
E.odorata .......••.. 00 Woodland/Iow wood- - X X - } Uc 6.11 (skeletal soils); Urn 6.24

land (terra rossas); Dr 2.23 (red-
E. porosa .. 0.0 ••••••••• Low woodland/open- X X brown earths); Dy 3.22 (grey-

scrub brown podzoIic soils); Dy
3.42 (yellow podzoIic soils)

Casuarina luehmannii .... Low woodland ... 0 •••• - - - X X Ug 5.2 (grey soils of heavy
texture)

C. stricta .... 0 •• 0· •••••• Low woodland ........ X X X X X Uc 6.11 (skeletal soils); Uc 6.13 <
and Urn 6.24 (terra rossas); m
Dr 2.23 (red-brown earths) Cl

Melaleuca lanceolata .0 •• Low woodland ........ ,X X X X Uc 6.13 and Urn 6.24 (terra ~rossas); Urn 6.21 (rendzinas)
Callitris preissii ..... 0 ••• Low woodland ....... X X Vc 5.12 (sandhilIs) ~
C. columellaris ......... Low woodland ... '.... X X Vc 6.11 (skeletal soils); Vc 5.12 0

(sandhills) Z

Gahnia trifida-G, filum 0 0 • 0 Tussock sedgeland ... 0 X X X Ug 5.11 (ground-water
0
'"Ij

rendzinas) C/J
Themeda australis- Tussock grassland .... X Urn 6.12 (prairie soils); Gn 3.22 0

Danthonia spp. (krasnozerns); Gn 3.12 (terra e
rossas) ~Lomandra dura-Le effusa . 0 Tussock grassland .... X X Dr 2.23 (red-brown earths)

~
~
~
:>
r-c
~
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~

~
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(2) Lomandra dura-Le effusa association
(Figures 79 and 91)

On the relatively high hills (500 to 1,000 metres above sea-level) which extend
northwards from about Clare to Burra, Terowie, and Jamestown, the rainfall
ranges from 28 to 60 cm per annum. Here trees practically disappear and, in
place of the woodland of Eucalyptus odorata or Casuarina stricta, a tussock grass
land takes its place (Wood 1937, Jessup 1948). The plants are grass-like in
appearance although the dominants, commonly called "irongrass", belong to the
lily family. Both Lomandra dura and L. efJusa are eo-dominant, Associated
with them, Danthonia semiannularis (wallaby grass) and Stipa variabilis (spear
grass) are prominent in the sward between the irongrass tussocks. Other native
species , plus a number of introduced species found in the sward, are listed iJ;1
Appendix Ill.

The region is rough and hilly, but the community extends across the broad
valleys between the ridges. The density of the Lomandra spp. is lower in the
valleys and the community here assumes more the characteristic of a grassland.
Reports of early surveyors clearly confirm the treelessness of the area before
European settlers arrived; "black grass" or "tussock grass" was common over
much of the landscape, even in the valleys where little or no Lomandra can be
found today.

Figure 77 . Lo w open-woodland formation: Banksia marginata association with large
tussocks of Gahnia trifida and G . filum , plus many species of wet -habita t herbs, sedges, and
grasses in th e understorey. Th e tree-form of Banksia marginata, recorded in many early
surveys , has now almost disappeared from th e habitat thus leaving the understorey as the
tallest st ratum in a tussock sedgeland formation on shallow, cracki ng, dark gre y soil s,
wa te r-logg ed in winter. Locality: Hundred of Smith (near Konetta , South East), South
. Aust ralia .

Photo . Waite Ag ric. Re s . In st .
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Figure 78. Tussock sedgeland formation: Gah nia trifida-i-G , "filum association with wet
habitat herbs in the understorey . Locality: Near Millicent, South Australia .

Photo . R. L . Crocker

The tussock grassland has been used for sheep-grazing since the early days of
the State, and as might be expected, is now greatly changed in composition.
Annual grasses, especially Hordeum leporinum (barley grass), and A vena fatua
(wild oats), now replace the native grasses to a large extent. Weeds are also
common.

The trcelessness of the area is difficult to explain. Neither soils nor rainfall
appear to be limiting factors for tree growth, since even the skeletal soils might
reasonably be expected to carry Casuarina stricta (sheoaks); a few are found
there. Many may have been felled for firewood, fence-posts, and even for pit
props in the copper mines, but, early records indicate that trees were not wide
spread. It appears that the only factor which could be limiting is temperature.
The high lands are cold and bleak, especially in winter; frosts are common and
light falls of snow occur occasionally, especially near Yongala. Tree seedlings are
often very sensitive to frosts, and it is probable that this phenomenon-common
in the Canberra Valley of the Australian Capital Territory-is responsible for the
lack of trees in the area. No difficulty, however, is experienced in growing various
species of Eucalyptus around farmyards in the area, provided the seedlings are
given protection when young.

(3) T hemeda australis-Danthonia spp. association
This association, dominated by tussocks of either Themeda australis (kangaroo

grass) or Danthonia spp. (wallaby grass), was common on both the basalt plains
of western Victoria and on the Kalkee Plain near Horsham, Victoria (Groves
1965; Connor 1966a). Grey soils of heavy texture (Ug 5.2) are common in
both areas ; if the surface soils are high in lime and extremely self-mulching, very
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few Eucalyptus or Casuarina trees become established-a tussock grassland results.
The accelerated desiccation induced when the soil cracks and crumbles as it dries
out during the summer season may seriously damage the young tap-root of a seed
ling dicotyledon; fibrous-rooted grasses appear to withstand the drought conditions.
Trees, notably sugar gums (E. cladocalyx), can be established if watered during
the first few summers, but under virgin conditions only perennial grasses persist
through the summer months.

The association was rare in South Australia. Small areas may have occurred
on self-mulching soils at Beaumont, near Adelaide. The very young volcanic
soils around Mount Gambier and Mount Schank in the Lower South East prob
ably supported a tussock grassland, though scattered trees of Acacia melanoxylon

' (blackwood ) and A. mearnsii (black wattle) were reported in early survey
records (Crocker 1944). The latter soils are rarely self-mulching, though
crumbly black soils resembling chernozems have been noted close to the Blue
Lake (Blackburn 1959). The soils are well-drained, but probably no better than
the deep sandy soils nearby which support an open-forest dominated by Eucalyptus
obliqua and E. baxteri. Why were trees rare? Frosts are infrequent; the soils
are not waterlogged in winter, nor excessively droughted in summer. Could
manganese deficiency-reported for both volcanic ash soils and for ground-water
rendzinas-be responsible for the failure of eucalypts to establish on these soils?

Figure 79. Tussock grassland formation: Lomandra dura-L. effusa association with Stipa,
Danthonia , and many introduced grasses and herbs between the tussocks. Locality: Hundred

of Hart , west of Anama, looking towards Brinkworth, South Australia.
Photo . K . P . Phillips
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Figure 80. Closed-sedgeland formation : Baum ea juncea association. (D warf Leptospermum
p ubescens sh ru bs are seen in the background.) Locality: Eight-Mile Creek, South E ast,

South Australia.
Photo. C. M. Eardley
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Figure 81. Closed-grassland formation: Phragmites australis-s-T'ypha sp . assoc iation.
(Nasturtium officinale (water cress ) forms large floating mats at the edg e of the pond. )

Localit y: Eight-Mile Creek, South East, South Australia.
Photo. C. M. Eardley
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Figure 82 . Closed-grassland formation: T'ypha ass ociation with T rigloch in pro cera (t he
large plant at th e end of the boat oar) in the fo reground. Locali ty : Eight-Mile Creek ,

South East, South Austr ali a .
Ph ot o . C . M . Eardley
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Figure 83. Woodland formation: Eucalyptus leucoxylon association with herbaceous
understorey invaded by Lavandula stoechas (lavender). Locality: Foothills near Burnside,

South Australia .
Photo. J . G. Wood

Figure ' 84. Woodland formation: Eucalyptus odorata (-E. porosa) association invaded
by Olea europaea (olive). Coppice shoots have appeared after the olives had been felled.

Locality: Foothills near Mitcham, South Australia.
Photo . J. G. Wood
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Figure 85. Woodland formation: Eucalyptus odorata (-E. porosa) association with under
storey invaded by Ch rysanthemoides monilijera , a South African composite. Locality:

Near Belair, South Australia.
Photo. J . G. Wood
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Chapter X-THE "MALLEE" LAND SYSTEMS

1.· Description
The term "mallee" is an aboriginal word and refers to. the habit of growth of

more than 130 species of Eucalyptus; the first record of the name is in Westgarth's
"A ustralia F elix" published in 1848.

The habit is a characteristic one. From a main iunderground rootstock-a
"mallee-root"-several stems arise which branch sparingly and bear leaves only at
the ends of the branches. This coppiced habit of the trees and the canopy top
are the outstanding features and give a very distinct appearance to the community.

Many species of Eucalyptus have this habit, the more important in South Aus
tralia beingE. socialis, E. dumosa, E. gracilis, E. brachycalyx, E. calycogona, E.
behriana, E. incrassata, E. foecunda, E. cneorifolia, and E. flocktoniae (Figures
86 and 87). These species are small shrubby trees varying in height from 2
to about 12 metres. They are all multi-stemmed and thus may be technically
classed as shrubs; as the canopy shades 30 to 45 per cent of the ground, the com
munity is classified as an open-scrub formation (see Chapter Ill). The ecological
relationships of these species are summarized in Table 17.

In addition, it will be recalled that a number of other species of Eucalyptus-E.
diversifolia, E. cosmophylla, E. rugosa, E. remota, and E. conglobata (all illus
trated in Figure 87)-have a malIee habit although dominating a community in
which the majority of the species in the understorey are characteristic of the
"sclerophyll" land systems (Chapter VIII). E. baxteri (brown stringybark), and
also E. goniocalyx (bastard box), tend to assume a malIee form towards the drier
limit of their ranges. E. odorata (peppermint box), a dominant of the "savannah"
land systems, also assumes a malIee habit towards its drier limit, where it grades
into E. odorata ssp. angustifolia and E. porosa (whipstick peppermint box).

The distinctive feature uniting plant communities under the "rnallee" land
systems is the dominance of malIee-type eucalypts in the vegetation. The
emphasis is thus on the uppermost stratum rather than on the understorey which
is used to define the "sclerophyll" and ."savannah" land systems. Confusion can
arise where the malIee eucalypts dominate a "sclerophyll" understorey; such
"sclerophyll-mallee" communities form a large transition belt (ecotone) between
the two land systems and are therefore included in both this Chapter and in
Chapter VIII. At the driest extreme, the "mallee" land systems merge with the
"arid" land systems.

The understorey of the "mallee" land systems varies considerably depending on
the soil and climatic conditions. A list of species recorded in various parts of
the State is given in Appendix IV. At least five well-defined understoreys have
been recorded in the State.

(1) The "sclerophyll" understorey
(Figures 48 to 50, 88)

Many low shrubs with small, evergreen, sclerophyllous leaves (see Chapter
VIII)· form a reasonably-dense understorey in these malIee communities. A par
ticular set of Eucalyptus species dominate the stands-E. baxteri, E. cosmophylla,
E. conglobata, E. .diversifolia, E. goniocalyx, E. remota, and E. rugosa.

E. diversifolia, sometimes accompanied by E. rugosa, E. conglobata, or E.
incrassata, is invariably associated with calcareous coastal dune systems stranded
often 80 to 96 kilometres inland from the present coastline when the sea-level
fluctuated during the Pleistocene ice-ages (see Chapter VI). Stranded dunes,
supporting E. diversijolia, may be seen on western Eyre Peninsula, the foot of
Yorke Peninsula, the south coast of Kangaroo Island, near Victor Harbor, and
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A B B

E. oleosa E. socialis

A B

E .cneorifoI ia E. flocktoniae

A B
A

E. gracilis E. calycogona

A
E. foecunda

B
E.

Figure 86. Buds and fruits of mallee species of Eucalyptus found in South Australia.
(Natural size.)



Table 17: Climatic and edaphic ranges of some alliances and dominant species in "malIee" land systems.

Annual Ea/Eo
Formation Species Principal Soil Profile Forms

0.9 0.8 0.7' 0.6 0.5 0.4 0.3 0.2 0.1 <0.1

Open-scrub Eucalyptus cosmophylla ... - - X X - - - - - - "lDy 3.61, Dy 5.41 and Dy 5.91
(with heath E. baxteri .............. - - - X X X X - - - f (yellow and lateritic podzoIic
understorey) soils); Uc 2.2 (podzoIic soils)

E. goniocalyx ........... - - - - X - - - - - Dy.3.42 (yellow podzolic soils)
E. diversifolia ........... - - X X X X X - - - Uc 1.11 (calcareous coastal

sands); Uc 6.13 (terra rossas);
Dy 3.61, Dy 5.41 and Dy 5.91
(yellow and lateritic podzolic
soils)

E. rugosa ............... - - X X - - - - - - Uc 1.11 (calcareous coastal
sands); Uc 6.13 (terra rossas)

E. remota ............... - - X - - - - - - - }DY 3.61 (lateritic podzolic soils)
E. conglobata ........... - - - X X - - - - -

Open-scrub E. cneorifolia ............ - - - X - - - - - - Dy 5.43 (solodized solonetz)
(with frequent E. incrassata-E. foecunda ... - - - X X X X - - - Vc 5.11 and Vc 5.12 (deep sandy
sclerophyllous shrubs solonized brown soils); Dy
of Melaleuca uncinata) 3.43 (soloths) ;Dy 5.43.

(solodized solonetz)
E. flocktoniae-E. dumosa - - - - - X X - - - Vc 5.11 and Uc 5.12 (deep sandy

ssp. (pileata) solonized brown soils); Dy
3.43 (soloths)
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Open-scrub I E. socialis-E. dumosa ssp.
(with sparse (pileata)-E. gracilis
sclerophyllous and E. socialis-E. brachycalyx ..
semi-succulent shrubs) E. conglobata ssp. (anceps)-

E. dumosa ssp, (pileata)
E. behriana .

E. viridis .
E. morrisii .

Open-scrub (with semi- I E. socialis .
succulent shrubs)

Open-scrub I E. socialis .
(with hummock
grasses)

x

x

x
X
X

X
X

X

X

X

}
GC 1.11, Gc 1.12 and Gc

1.22 (solonized brown soils)

Ug 5.2 (grey soils of heavy
texture)
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Vc 5.11 and Vc 5.12 (solonized
brown .soils)
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E .incrassata E. incrassata
var. angulosa

A B
E. brachycalyx

B

E. dumosa

B A B

E. anceps E. rugosa

E. remota

A B
E. diversifolia

Figure, 87. Buds and fruits of mallee species of Eucalyptus found in South Australia.
(Natural size.)
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Figure 88 . Open-scrub formation: Eucalyptus diversijolia association with an understorey
of L epidosperm a lat eral e . Locality: M eningie , South Australia.

Ph oto . K . P. Phillips

in the Upper South East as far south as Robe and again near Portland, Victoria
(Figure 136, Chapter XIII). The calcareous nature of the soil (deep calcareous
sands, Uc 1.11, and sandy terra rossa soils, Uc 6.13, developed over dune lime
stone) inhibits the growth of species of Eucalyptus normally associated with acid
soils in the same climatic zone (Parsons and Specht 1967). A gradation of
understorey species, from dense , predominantly-calcifuge species on deep , acid
soils (see Chapter VIII) to sparse calcicole species (Acrotriche patula , Gahnia
deusta, etc. ) on shallow calcareous soils, may be observed.

The other species of Eucalyptus-E. baxteri, E. cosmophylla, and E. goniocalyx
-in this subdivision of the "mallee" land systems are normally found as forest
trees in the more humid areas of the State. Even in the humid areas of the
Fleurieu Peninsula and on Kangaroo Island, the trees may be stunted and
mallee-like whenever they are found on shallo w, truncated, lateritic podzols (Dy
3.61 and Dy 5.91) or on skeletal soils (Uc 4.11 and Uc 6.11) with limited water
retaining capacity (Smax). E . rem ota, a normal mallee species, is also found on
such soils on Kangaroo Island. On the drier limit , stunted malle e specimens of
E. bax teri may be found on deep podzolized sand (Uc 2.21) as fa r inland as
Pinnaroo, while E. goniocalyx assumes a mallee habit on the skeletal soils on the
peaks of the Northern Flinders Ranges.

Most of the "sclerophyll-mallee" is found in the climatic zone (annual Ea/ Eo
between 0.5 and 0.7) occupied by both "sclerophyll" and "savannah" land
systems. H ighly calcareous or exceptionally shallow and infertile soils appear
to control its distribution. The "sclerophyll-mallee" communities of. E . div er
sijolia and E . baxteri-on deep , non-salinized sands, respectively calcareous and
non-calc areous-may extend into drier areas (with Ea/ Eo as low as 0.3) normally
occupied by other mallee species. The following alliances have been distinguished
in South Australia:-
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(a) E. goniocalyx .

(b) E. baxteri-E. cosmophylla (± E.
diversijolia ) .. . . .. ..

(c) E. diversijolia-s-E, rugosa

(d) E . rugosa .. . . . .

(e) E. dive rsijo lia

(I) E . conglobata .. ..

(g) E . rem ota ..

Northern Flinders Rg.

Mt. Lofty Rg., Kangaroo Is.

Kangaroo Is. , southern Eyre Pen.

Kangaroo Is.

South East, Kangaroo Is. , Yorke Pen.,
Eyre Pen., near Victor Harbor

Southern Eyre Pen., Kangaroo Is.

Kangaroo Is.

Photo . K . P . Ph illips

(2) The "broombush" understorey
. (Figures 89 and 90)

A modified "sclerophyll-mallee" is found on seasonally water-logged soloths
(Dy 3.43) and solodized-solonetzic soils (Dy 5.43) , and extends onto deep sandy
solonized brown soils (Uc 5.11 and Uc 5.12) in drier regions of the State. The
soils, which are low in calcareous material, possess a reasonably high level of
exchangeable sodium in the cation exchange capacity of the sub-soil. They sup
port a distinctive plant community usually ref erred to as "mallee-broo mbush".

Fi gur e 89. Open-scrub formation: E ucalyp tu s incrassata-E. foecunda association with an
unde rstorey of Melaleuca uncinata . Locality: Hundre d of Senior, 16 km north of

Wo lseley, Sout h Australia .
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Figure 90. Open-scrub formation: Eucalyptus odorata ssp. angustijolia association with
heath species in the understorey. Locality: Foot of Black Hill, Mount Lofty Ranges,

South Australia.
Photo. R . L. Specht

Characteristic mallee eucalypts dominate the stand in various parts of the State:

(a) E. incrassata-s-E, foecunda alliance in the Upper South East, Murray
Lands, and Eyre Peninsula, with some small areas on Yorke
Peninsula and in the Barossa Valley.

(b) E. flocktoniae-E. dumosa ssp. (pileata) alliance on Eyre Peninsula,
and possibly on Yorke Peninsula.

(c) E. cneoriiolia alliance common on Kangaroo Island. Three small areas
originally occurred behind Victor Harbor (section 381, hundred of
Encounter Bay and on Rivington Farm, 8 km south-west of Back
Valley Post Office).

The mallee eucalypts tend to occur in clumps (about 1,000 per hectare) dis
tributed irregularly throughout the community. Erect shrubs (over 2 m tall) of
broombush (Melaleuca uncinata, sometimes with Baeckea behrii) are common
between the mallee-clumps at a density of about 2,000 shrubs per hectare. The
ground stratum of "sclerophyll" plants is relatively dense after a bush-fire, but
become sparser with age so that much of the ground between the mallees and the
broombushes is eventually bare or covered with eucalypt bark (Specht 1966).

The community also occurs on deep sandy, but salinized, soils (Uc 5.12) in
drier habitats (annual Ea/Eo about 0.3) where Callitris verrucosa and C. canescens
(sand pines), about 2 metres tall, co-exist in the understorey with Melaleuca
uncinata (Specht and Cleland 1961). The ground stratum is then denser than that
observed on the seasonally-waterlogged solodized solonetzic and soloth soils in
the higher rainfall areas (annual Ea/Eo between 0.5 and 0.6) .
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(3) The "sclerophyll-semi-succulent" understorey

(Figure 91)

The major part of the "mallee" must be regarded as a large transitional (eco
tonal) area between the "sclerophyll-mallee" of the humid zone and the mallee
with a "semi-succulent" or "hummock grass" understorey of the arid zone of the
State. It lies between the 20 and 45 cm annual isohyets with an annual index
of evapotranspiration of 0.2 to 0.4.

Figure 91. Open-scrub formation: Eucalyptus socialis association with shrubs of
Melaleuca lanceolata and Bursaria spinosa and a ground stratum of Lomandra, Danthonia,
and Stipa in the understorey. Tussock grassland formation: Lomandra dura-L. effusa
association in the foreground. Locality: North-west corner of Hundred of Clare, South

Australia.
Photo. K. P . Phillips

A number of mallee species of Eucalyptus, with overlapping ranges, are
prominent in the community; alliances and associations can be defined only after
considerable field work and computer analysis (Connor 1966).

Eucalyptus socialis has a remarkably wide geographical range from the wettest
to the driest sites of this sub-division. Towards its wettest limit the species tends
to become single-stemmed; a good example is seen on the outlier of brown
solonized soil found in Folland Park near Gepps Cross on the Adelaide Plain.
The species extends into the arid zone on small pockets of deep sandy soil
especially along watercourses (Figure 94). .
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Figure 92. Open-scrub formation: Eucalyptus socialis association with A trip lex stipitata
in the understorey . Locality: Near Na ckara , South Australia.

Photo . R . D. Seppelt

Figure 93. Open-scrub formation: Eucalyptus socialis association with hummocks of
T'riodia and low sh rubs of Z ygo ph yllum in the understo rey. Locality : 16 km north-east

of Wirrula , Sout h Australia .
Ph ot o. T . R. N . Lo thian
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Figure 94. Open-scrub formation: Eucalyptus socialis association with chenopods in the
understorey. Locality: Sandy soil s along Black Oak Creek, Koonamore, South Australia.

Photo . E. A . A . Hall

Murray Lands, Flinders Rg., Yorke
Pen. , Eyre Pen .

Flinders Rg., western Murray Lands,
Eyre Pen. (?)

(b) E. socialis-E. brachycalyx .

E. gracilis and E. dumosa ssp. i pileata) are almost as widely distributed as E .
socialis, except in the driest areas. E. brachycalyx tends to occur in the com
munity between 25 and 30 cm annual rainfall (Crocker 1946 ; Jessup 1948) ,
while E. conglobata ssp. (anceps) , E. calycogona, and E. behriana become

. increasingly common on heavier-textured soils where the annual rainfall lies
between 30 and 36 cm. (Jessup 1948; Connor 1966 ; Parsons and Rowan 1968) .
The latter three species extend into higher rainfall areas (up to 45 cm per annum)
but on seasonally-waterlogged, heavy, gilgai soils (Ug 5.2) and associated clay
pans, often with high salinity levels in the subsoil (Specht 1951 ; Litchfield 1956 ;
Smith 1963).

The following alliances have been tentatively defined:-
(a) E. socialis-E. dumosa ssp.

(pileata)-E. gracilis . . . .

(c ) E. conglobata ssp. (anceps )-E.
dumosa ssp. (pileata) . Western Murray Lands

(d) E. behriana .. . . . . .. .. . . .. Upper South East, Barossa Valley,
Southern Flinders Rg. , southern
Eyre Pen.

Relict areas of Eucalyptus viridis, common in Victoria and New South Wales ,
and of E. morrisii, from western New South Wales and Queensland, are found
in the Northern Flinders and the Gammon Ranges (Burbidge 1947 ; Boomsma
1969) .

Solonized brown soils (Gc 1.11, Gc 1.12, and Gc 1.22) are characteristic of
this sub-division of the "mallee", Typically the landscape is wind-sculptured
into parallel sand-ridges. Between the ridges the soil exhibits surface or shallow
placed dense crust-like or nodular calcareous horizons. The subsoils contain clay
rendered powdery by much fine lime. Sodium is high in the exchangeable cations
of the subsoils indicating a degree of solonization, which however, is masked by
the large amount of lime. The lime in the profile was probably derived from
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loess inflated in desert storms from the very extensive calcareous desert soils of
the Nullarbor Plain particularly during periods of great aridity which occurred -in
interglacial periods of the Pleistocene.

The understorey changes gradually from the wetter to the drier limits of these
soils. Scattered shrubs of Melaleuca lanceolata (2-3 metres tall) tend to occur in
the understorey in areas which receive from 45 to 30 cm annual rainfall, and are
replaced by shrubs of Myoporum platycarpum in areas of lower rainfall.

In the southern, more humid, mallee areas, various shrubby species of Acacia,
Dodonaea, and Exocarpos are associated with Melaleuca lanceolata and M.
acuminata. Scattered semi-succulent plants of Rhagodia,Enchylaena, and Kochia
may occur, together with tussocks of Lomandra, Lepidosperma, and Dianella.
Grasses, in particular Danthonia and Stipa, are sparse in the stand; in fact, con
siderable areas of bare ground may exist between the shrubs and tussocks. This
bare ground tends to be smothered by a carpet of litter which accumulates
immediately under the mallee trees. After rain, however, the vacant soil between
the trees may carry a wealth of therophytic plants, chiefly short-lived ephemerals.

In the northern, more arid, mallee areas, various shrubby species of Pittosporum,
Eremophila, Cassia, and Heterodendrum are associated with Myoporum platy
carpum in the understorey. Semi-succulent plants, in particular species of Atri
plex, Kochia, Cratystylis, Zygophyllum; and Bassia, occur scattered in the ground
stratum. Much bare ground is normally seen, but this may be covered by a carpet
of ephemeral crucifers and composites after rain.

The wind-sculptured landscape of the "mallee" area produces many micro
environments which affect the distribution of species in all strata of the vegetation.
The distribution patterns thus produced, have been investigated only by Goodall
(1953) who studied the mallee well away from settlement in the Sunset Country
of north-western Victoria. Holland (1968 and 1969) was able to examine in
detail the growth of eucalypts and field-layer species in a stand of E. socialis near
Mount Hope in central New South Wales (annual rainfall 38 cm per annum).
However, much of this sub-division of the "mallee" in South Australia has already
disappeared under the plough and few areas now exist for detailed study of either
specific stands or of patterns across the landscape. Patterns in the distribution of
mallee eucalypts can be pieced together by examination of the remnants preserved
along road reserves; Connor (1966) examined the distribution of four species
of mallee in the Beulah-Hopetoun area of north-western Victoria by this techinque.
But, these areas are so invaded by weeds and disturbed by road-works and vermin
eradication that little can be gathered concerning patterns in the understorey
species.

(4) The "semi-succulent" understorey
(Figures 92 and 94)

Towards the arid, northern limit of the "mallee" land systems in all parts of the
State, semi-succulent shrubs, such as Atriplex vesicaria and A. stipitata (salt
bushes), Kochia sedijolia (bluebush), or Cratystylis conocephala (daisy bluebush),
become increasingly important in the understorey of the Eucalyptus socialis
community. The bushes, about 60 cm tall, tend to be more closely spaced than
species in more humid communities of the "mallee" and in some areas form
almost a continuous layer.

The understorey is clearly the extreme limit of the previous "mallee" sub
division with a "sclerophyll-semi-succulent" understorey but appears distinct and
extensive enough to be defined as a separate alliance.

(5) The "hummock grass" understorey
(Figure 93)

Loose sandy plains or ridges in the driest limit of the "mallee" still support
Eucalyptus socialis as the dominant tree, but hemispherical hummocks of Triodia
irritans become common in the understorey on these relatively infertile sands.
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This community has been defined as a separate alliance. The Triodiahummocks
may be widely spaced, or, in some areas, almost continuous; they grow outwards
from the centre which tends to disintegrate with age-a "spinifex ring" thus
results (Figure 112).

2. The mallee-habit
Several stems arising from a large lignotuber ("mallee-lroot") impart the

"mallee" appearance to a distinctive group of eucalypt species. Lignotubers
develop in most species of Eucalyptus, but remain relatively small except in the
mallees where they may grow to a metre in diameter. They can develop only
in species in which concealed buds are present above as well as below the axillary
buds of the cotyledons. Beadle (1968) has shown that lignotubers tend to develop
only when the seedlings are grown in cultures low in phosphorus. It appears that
limited phosphorus retards the formation of new cells which could add to the
length of the stem; excess. carbohydrate produced in the leaves tends to be con
verted into cell-wall material in the lignotuber.

Most of the soils on which mallees are found are low in .phosphorus and
nitrogen, some more infertile than others (see Chapter VI, Table 9). Some con
tain high concentrations of calcium carbonate throughout the profile. All show
high sodium concentrations in the cation exchange complex. It is not known
whether high calcium or sodium also induce lignotuber formation (Parsons and
Specht 1967; Parsons 1968).

Once the lignotuber is initiated, it has a remarkable regenerative power.
Chattaway (1958) showed that year-old seedlings with lignotubers could survive
up to 26 complete defoliations before they finally died. Droughts and bush-fires
are common in the mallee ecosystems and may stimulate buried buds in the
lignotuber to produce' new stems.

3. Fire
Bush-fires occurred infrequently in the "mallee" land systems before European

settlement, but have now increased in frequency, especially in the higher rainfall
areas. All the above-ground vegetation, including Eucalyptus, is destroyed by
fire. The rootstocks of many species survive and sprout rapidly; the mallee
eucalypts regenerate from lignotubers and seedlings are rarely seen. Fire stimu
lates the germination of species, such as Acacia, copious seedlings of which appear
after a fire.

Specht (1966) has followed the regeneration of mallee-broombush vegetation
near Keith for 11 years after a bush-fire. It is clear from Dr. H. J. Frith's
(1962) study on the mallee-fowl that seed of Acacia is needed by the birds for
the first few months of the year. As Acacia tend to decrease in number as the
mallee stand ages, fire is necessary to promote its germination. But then at
least five years must elapse before the seedling Acacia are mature enough to pro
duce seed. Careful management of reserves is thus necessary to ensure a con
tinuous food supply for mallee-fowl and other animals in the ecosystems.

4. Introduced species
In higher rainfall areas much of the "mallee" has been cleared and converted

into pasture and cropping land. Superphosphate is generally necessary for the
growth of agricultural plants on the area; in the "sclerophyll-mallee" copper and
zinc fertilizers have to be added as well. A number of introduced plants have
invaded roadsides and other disturbed areas in, the mallee; 40 introductions are
reported in Appendix IV. The natural mallee vegetation is essentially "closed"
and only a few introduced species are ablefo invade the ecosystem-and then
only on the more fertile soils (Holland 1968).
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Chapter XI-THE "ARID" LAND SYSTEMS

1. Description
The arid zone of South Australia occupies approximately five-sixths of the State.

Two distinctive suites of plant communities overlap in this area-(a) the com
munities with semi-succulent shrubs common in the understorey or existing alone
as the dominant stratum, and (b) the communities with hummock or tussock
grasses as a distinguishing feature. The former tends to have temperate affilia
tions, whereas the latter is related to subtropical communities of northern Australia.

These communities are found in areas limited by the 12.5 and 20 cm annual
isohyets (Figure 10, Chapter V). They are, therefore arid or semi-arid com
munities. The mean annual rainfall has practically no meaning nor has the
number of rainy days any significance. The annual rainfall may fall in a single
shower, or it may be scattered in a number of small showers in such amount that
it does no more than wet the surface dust. Droughts are frequent and in areas
with a mean annual rainfall of, say 20 cm, periods of two years often occur in
which less than 5 cm of rain fall. In South Australia heavy rains may fall at any
time but are expected, and on the average usually occur, in January and February
(the hot season) from monsoonal troughs from the north, and in June and July
(the cold season) .from southerly anticyclonic depressions. More summer rain
may be expected in the north of the State where communities with hummock and
tussock grasses tend to flourish. In contrast, the southern section of the arid zone
receives somewhat more winter rainfall.

Investigations have shown that, during a dry period, falls of rain of less than
6 mm (25 points) are ineffective so far as the vegetation is concerned; the water
does not penetrate as far as the roots of the plants before it is evaporated. During
a wet period, smaller falls than these are, of course, beneficial. On the whole,
however, the number of days with falls of rain greater than 6 mm is a valuable
index for the region. In practically the whole of the region the number of days
with such effective falls of rain is nine days per annum. The average number. of
rainy days is 30 days per annum.

Temperature in arid Australia, as in all semi-desert and desert regions, shows
a high diurnal range. The difference between daily maximum and minimum
temperatures is from 17° to 22°C throughout the whole year. Two well-marked
periods occur, a cold season from May to September inclusive, and a hot season
from October to April inclusive. From November to March inclusive the mean
maximum temperature is over 32°C and temperatures of 38°C (100°F) or higher
are frequent. During the cold season the minimum frequently falls below freezing
point (OOe), and during June and July frosts ere common.

An important result of the high diurnal range of temperature is the change in
the humidity during any 24 hours. This occurs during all months of the year.
During the day the humidity is low, but during the night the temperature may fall
to .the dew point and the air becomes saturated with water vapour. At Koona
more, in the north-east of the State, where a research station has been established
since 1925, the. mean number of hours in each day of the year in which the
relative humidity is greater than 80 per cent (that is, almost saturated with water
vapour) is six hours. The mean number of hours per day in which it is less than
40 per cent (that is, the air is very dry) is also six hours. Dew condensing on
leaves of droughted plants during the night can enter the leaf and help to restore
turgor; stomata may then open for a short time at dawn, enabling carbon dioxide
to enter the leaf for photosynthesis to occur. .However, the plant cannot survive
on dew alone, and, when subjected to drought, is defoliated at the same rate
whether held at night in a dry atmosphere or a saturated atmosphere (Carrodus
and Specht 1965).



Table 18: Climatic and edaphic ranges of dominant speciesin arid-zone land systems.

Formation
Annual Ea/Eo

Species Principal Soil Profile Forms
0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 <0.1

Low (open-) woodland Casuarina cristata ........ - - - - - - - X X - JUrn 5.11 (grey-brown and red
(1) With semi- Myoporum platycarpum - - - - - - - X X - . calcareous desert soils); Gc

succulent shrubs Heterodendrum oleifolium . - - - - - - - X X - 1.12 and Gc 1.22 (solonized
Acacia sowdenii •..••.... - - - - - - - X X - brown soils); Urn 5.41

(skeletal soils)
Acacia cambagei ........ ~ - - - - - - - - - X } Ug 5.24 and Ug 5.25 (grey soils
Eucalyptus microtheca .... - - - - - - - - - X of heavy texture)

(2) With hummock Eucalyptus ssp, (Far N.W.) - - - - - - - - - X Uc 1.43 (deep sands)
or tussock grasses Casuarina decaisneana .... - - - - - - - - - X uc 5.21 (red sands)

Tall shrubland (with Acacia aneura-A. brachy- - - - - - - - - X X Uc 1.2 (desertsandhills); Urn
semi-succulent shrubs stachya 5.41 (skeletal soils); Gc 1.12
or tussock grasses) and Gc 1.22 (solonized brown

soils); Gn 2.12 and Gn 2.13
(lateritic red earths)

Acacia linophylla- - - - - - - - X X - Uc 1.2 (desert sandhills); Uc
A. ramulosa 5.11 and Uc 5.12 (solonized

brown soils); Gc 1.12 and Gc

Acacia-Eremophila-
1.22 (solonized brown soils)

- - - - - - - X X X Uc 1.43 (shallow sands); Urn
Dodonaea-Cassia 5.11 (grey-brown and red

calcareous desert soils)
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Low shrubland........ Atriplex vesicaria . . . . . . . . . - - - - - - - X X X Dr 1.13 and Dr 1.33 (stony
desert tableland soils); Urn
5.11 (grey-brown and red
calcareous desert soils)

Atriplex vesicaria-Ixiolaena - - - - - - - X X - Dr 1.33 (stony desert tableland
lepto!epis soils)

Atriplex rhagodioides ..... - - - - - - - - - X Dr 1.32 and Dr 1.33 (stony
desert tableland soils)

Kochia sedifolia ......... - - - - - - - X X J - } Dr 1.13 and Dr 1.33 (stony
Kochia astrotricha ....... - - - - - - - - X - desert tableland soils); Gc
Kochia pyramidata ....... - - - - - - - X X - 1.12 (solonized brown soils);

Urn 5.11 (grey brown and red
calcareous desert soils)

Nitraria schoberi ......... - - - - - - - X X X } Urn 1.1 and Urn 1.2; Uf 6.61
Arthrocnemum spp... - - - - - - - X X - and Ug 5.17 (solonchaks);

Pachycornia tenuis Ug5.5

Open-tussock grassland Astrebla pectinata ........ - - - - - - - - X X Ug 5.3 (brown soils of heavy
texture); Dr 1.32 (stony
desert tableland soils)

Hummock grassland .. Triodia basedowii ........ - - - - - - - - - X } Uc 1.2 (desert sandhills); Uc
Zygochloa paradoxa ...... - - - - - - - - - X 5.21 (red sands)
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The ecological relationships of prominent arid zone species are summarized in
Table 18. The mean annual index of evapotranspiration is invariably below 0.2
and may fall as low as 0.05 (Figure 17, Chapter V). Soils vary from the solonized
brown soils (Gc 1.12 and Gc 1.22) typical of mallee regions in the south of the
State, to stoney desert tableland soils (Dr 1.13 and Dr 1.33), calcareous desert
soils (Um 5.11), and desert sandplains and sandhills (Uc 1.2 and Uc 5.21).
Grey and brown soils of heavy texture (Ug 5.24, Ug 5.25, and Ug 5.3) are
found along drainage channels which may spread widely across the landscape;
the Channel Country of south-western Queensland, extending into South Australia
is a good example of these soils.

It appears from the literature that two distinctive suites of plant communities
can be recognized. Plant communities containing semi-succulent shrubs of Atri
plex spp. and Kochia spp. are common on soils which contain variable amounts of
calcareous, gypseous, and saline materials close to the surface; the pH of these
soils tends to be alkaline and the phosphorus content reasonably high (0.014
0.043 per cent). In contrast, hummock and tussock grasses tend to occur on
leached, red sands and red clayey sands which have a very low phosphorus con
tent (less than 0.010 per cent for hummock grasses, less than 0.023 per cent for
tussock grasses); the pH of the soils tends to be neutral to slightly acid. Extreme
desert conditions seem to favour hummock grasses of Triodia basedowii and
Zygochloa paradoxa whereas tussocks of Aristida contorta,Enneapogon poly
phyllus, Eragrostis eriopoda, etc., are common in less arid regions.

The floristic composition of representative plant communities of the arid zone
is given in Appendix V.

(1) Communities containing semi-succulent shrubs

(a) The low shrubland formation

(Figures 102~104 )

Semi-succulent bushes are common in many communities on calcareous,
gypseous, and saline soils in the winter-rainfall section of the arid zone of South
Australia. The low shrubland formation (formerly called shrub steppe)
dominated by low shrubs up to 2 metres tall, with semi-succulent, often hairy,
leaves-is the most distinctive community. The shrubs frequently belong to the
family Chenopodiaceae, but low 'bushes of Nitraria or Zygophyllum of the family
Zygophyllaceae may dominate a few communities. The community is open with
a foliage cover of 10-30%. Various species of Bassia (bindyi) are commonly
associated with the shrubs. After rains a wealth of ephemeral composites,
crucifers, legumes, and grasses germinate and grow rapidly; they soon flower and
fruit and disappear leaving bare soil between the bushes.

The most important dominants of the low shrubland formation are Atriplex
vesicaria (bladder saltbush) and Kochia sedijolia (bluebush). The two species
occasionally occur together but usually occupy distinctive soil types. Kochia
sedifolia, with an extensive and deep root system, is found on soils that show rapid
and unimpeded, deep (over 60 cm) rainfall-penetration. In contrast, Atriplex
vesicaria, with a shallow root system, is found on soils that usually show limited
rainfall-penetration due to some barrier within 30 cm of the surface of the
soil (Carrodus and Specht 1965).

If a barrier (heavy clay subsoil, hardpan, or bedrock) to soil moisture penetra
tion occurs much closer to the surface than 30 cm, Atriplex vesicaria decreases
in frequency and is replaced by Kochia astrotricha (low bluebush, pearl bush).
The poor water-retaining capacity of some of these shallow soils has resulted in
widespread death of K. astrotricha under drought conditions even on ungrazed
sites; living bushes now tend to be confined to watercourses and slopes which
receive supplementary rainfall by run-off. Grass and other herbage grow on these
soils only after very good seasons.



VEGETATION OF SOUTH AUST'RALIA 169

Drainage from higher slopes tends to increase the salt concentration in soils
lower in the landscape. As the sodium level of the soil increases, the lbw shrub
land formation of A trip lex vesicaria, Kochia sedifolia, or K. astrotricha of elevated
areas is replaced firstly by Kochia pyramidata (black bluebush), then by Nitraria
sehoberi (nitre-bush), then by the samphires (Arthroenemum spp. and Paehy
eornia tenuis) , and finally gives way to salt lakes devoid of vegetation (Carrodus,
Specht, and Jackman 1965). Salt-tolerant ephemerals, such as Atriplex spongiosa
(pop saltbush) may appear between the shrubs after floods.

Stony desert tableland soils (see Chapter VI) are common to the west of the
Flinders Ranges and in the north-eastern corner of the State (Jessup 1951).
Depressions (gilgais, sometimes erroneously called crabholes in the mistaken
opinion that they were made by yabbies)-with a roughly circular or irregular
shape, varying in size, but usually 3 to 15 metres across-are a feature of the table
land surface. Puffs, 7.5 to 30. cm higher than the gibber-covered countryside
(shelf) between the gilgais, are formed around the sides of the depressions. The
gilgais are irregularly scattered over the landscape at a spacing of 3 to 12 metres.
Water does not normally penetrate the shelf profile to a depth greater than a few
centimetres before the surface of the soil seals; water then runs off and works its
way between the gibbers on the shelf surface into the depressions. When the
depressions further up the slope become full of water further rain causes a flow of
water into depressions lower down the slope. Shelf areas constitute a very arid and
saline environment and thus support only a very sparse growth of Bassia and
samphires (Arthroenemum leiostaehyon and Paehyeornia tenuis). Saltbushes
(Atriplex vesicaria in the south, and A. rhagodioides towards the north) and the
composite, Ixiolaena leptolep is, are the dominant shrubs in the depressions.
Grasses (Eragrostis setijolia, E. faleata, Astrebla pectinata, Panieum decom
positum, etc.) and other herbage are prominent between the shrubs in the depres
sions. The concentration of rainfall falling over the whole area into small gilgai
depressions enables the low shrubland-relatively continuous on other soils in
higher rainfall areas of the arid zone-to exist in small pockets scattered over the
landscape in the driest regions of the State.

Eight major plant associations can therefore be recognized in the low shrubland
formation on calcareous, gypseous and saline soils:-

(i) Koehia sedifolia association-on soils deeply permeable to water
penetration.

(ii) Atriplex vesiearia association-on soils with restricted water penetration.

(iii) Koehia astrotrieha association-on soils with very restricted water pene
tration.

(iv) Atriplex vesiearia-Ixiolaena leptolepis association-in gilgai depressions
on the stony desert tableland soils in the most humid section of the
arid zone.

(v) Atriplex rhagodioides association-in gilgai depressions on the stony
desert tableland soils in the driest part of the State.

(vi) Koehia pyramidata association-on slightly saline soils.

(vii) Nitraria schoberi association-on increasingly saline soils.

(viii) Arthroenemum spp.-Paehyeornia tenuis association-on very saline
soils.

(b) The low woodland and tall shrubland formations

(Figures 95-101, 107)

The associations of the low shrubland formation, described above, are simply
extensions of the mallee communities under more arid conditions. Shrubs and
small trees of Myoporum platycarpum and low shrubs of Atriplex stipitata and
A. vesiearia become increasingly important in the "mallee" land systems towards
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their driest limits (see Chapter X). At about the 20 cm annual isohyet the
eucalypt species reach the limit of their range on the arid side and Myporum
platycarpum (false sandalwood) becomes the dominant tree with Atriplex stipitata
(mallee saltbush) the dominant in the shrub layer. The trees are widely-spaced
in a low woodland to low open-woodland formation (Jessup 1948). The soil
in which this association is found is a solonized brown soil, typical of the mallee
areas; at a depth of 30 to 50 cm nodular limestone very closely packed or solid
travertine crusts are encountered.

Figure 95. Low woodland formation : Casuarina cristata association with scattered shrubs
of Eremophila sturtii and many low shrubs of Atriplex stipitata in. the understorey.

Locality: Koonamore Vegetation Reserve, South Australia ,
Photo. C. M. Eardley

Extreme aridity has affected much of the area on several occasions in relatively
recent geological times (see Chapter VI); during these arid periods much of the
vegetation died and the landscape became unstable. Extensive sand-drifts
occurred and calcareous dust (loess) rose in great clouds from areas such as the
Nullarbor Plain to be deposited further inland by the predominantly westerly
winds when then blew across southern Australia. Now under more humid, but
still arid, conditions, sand-dunes and sand-plains are a common feature of the
arid landscape (see Figure 27, Chapter VI). Calcium carbonate, probably derived
from calcareous loess, has accumulated as concretions at various depths in many
of the sandy soils. The concretions vary greatly in compaction and in their
influence on water penetration through the soils. A layer of calcareous rubble,
difficult to penetrate with a crowbar, may still allow water penetration and root..
growth into the subsoil, whereas, nearby, the layer may be much more compacted
and restrict water and root penetration.

Semi-succulent shrubs are common on sandy soils where the calcareous material
is found within one metre of the surface. Tussock grasses, and in drier areas
hummock grasses, are prominent on sands with deeper, or non-existent, calcareous
layers .



Ph oto . K. P. Phillips

Figure 96. Lo w open-woodland formation: Acacia sowdenii association with bushes of Kochia sedij olia in the understorey .
Locality : Yudnapinna, South Au stralia.
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Figure 97. Low open-woodland formation: Myoporum platycarpum association with
Cassia sturtii and A tri plex vesicaria in the understorey to the left of the fence; and ephemeral
Bassia spp. in the overgrazed area to the right of the fence. Locality: Koonamore Vegeta-

tion R eserve , South Australia .
Photo. E . A . A. Hall

Figure 98. T all shr ubland formation: A cacia aneura associat ion . Lo cality : K oonamore
Vegetation R eserve, South Australi a .

Photo. M. D. Crisp
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Fi gure 99. T all shrubland fo rmation: A cacia aneura assoc ia tion . L ocality: Mu sgrave
Ranges, South Australia.

Photo. R . T. Lange

Figure 100. Tall sh rubland formation: E remophila freelingii-E. glabra-s-Dodonaea
microzyga associ ation with ephemeral gras ses and herb s in th e unders torey. Locality :

Mou nt Victor Sta tion, Sou th Au str ali a .
Photo. A. B. Cas hmore
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Rainfallreadily penetrates deeply into these sandy soils and most of it is thus
protected from direct evaporation from the soil surface; more rainfall is then
transpired by the community (see Chapter V) . Low woodland and tall shrubland
formations therefore occur on these sands.

Small trees of Casuarina cristata (black oak, belah), and to a lesser extent
Heterodendrum oleijolium (bullock bush), are common on calcareous, sand-plains
in the north-east of the State and extend into New South Wales. Acacia sowdenii
(myall), one of the most attractive trees of the arid zone, is found, occasionally
with Casuarina cristata, on calcareous sand-plain soils to the west of Port Augusta
and in the Gawler Ranges. Kochia sedijolia is a common component of the
understorey, though Atriplex spp. (particularly A. stipitata which may have a
somewhat deeper root system than A. vesicaria) occur on some sites.

In contrast to the sand-plains, sand-dune systems show considerable variation
in the presence of calcareous material in their profiles, and in the presence of
associated semi-succulent shrubs. Probably only a small percentage of the arid
dune-systems in South Australia contain calcium carbonate near the surface;
Acacia aneura (mulga) and A. brachystachya (umbrella mulga) are the common
dominant trees* with Kochia sedifolia in the understorey. Tussock grasses replace
Kochia wherever calcareous material is absent .or beyond the reach of bluebush
plants.

Calcareous material has also accumulated in heavy-textured soils of flood-plains
and drainage channels. Eucalyptus microtheca (coolibah) or Acacia cambagei
(gidya, stinking wattle) may occur scattered along the edges or across the plains.
Atriplex nummularia (old-man saltbush) is' a dominant undershrub with tussock
grass common in the ground stratum. Ephemeral herbage abounds after floods
have receded from the' area.

Six major plant associations can therefore be recognized as low woodland or
tall shrubland formations occurring on calcareous and gypseous soils:

(i) Myoporum platycarpum association-on soils typical of the "mallee".
(ii) Casuarina cristata association 1

(iii) Heterodendrum oleifolium association ~-on sand-plain soils.
(iv) Acacia sowdenii association J
(v) Acacia aneura-A. brachystachya association-on sand-dunes.

(vi) Eucalyptus microtheca association 1 h t t d fl d I·
( .. ) A. baeei .. -on eavy- ex ure 00 -p ams.vu cacta cam aget association .

(2) Communities containing hummock or tussock grasses
Leached red sands, containing variable amounts of fine clayey material, are

common in the northern, most arid section of the State and. extend southwards
through the whole of the arid zone. The soils are neutral to slightly acid in pH
and low in plant nutrients.

(a) Communities with hummock grasses
(Figures 109-113)

The sand-dune system of the Simpson Desert is found in one of the driest areas
of the State (about 12.5 cm annual precipitation). The individual sandridges
may be 320 kilometres long and over large distances the ridges present a remark
able parallelism and repetition at approximately 0.4 km intervals, The dunes are
stable except for the crests of the high ridges. The most important and consistent
.sand-binding grass on the dune is the cane grass, Zygochloa paradoxa, which grows
to a height of 120 cm and has rigid, brariched stem; ephemeral plants, such as
Salsola kali (roly poly), Plagiosetum refractum, and Trichodesma zeylanicum,
appear after rains and may aid in the stabilization of the dunes (Blake 1938;
Crocker 1946).

* As mulgas tend to branch near the base, it is difficult to decide whether the species
, should be classed as' a tree or a shrub as defined in Table 3, Chapter Ill.
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Figure 101. Tall sh rubland formation:
with Atri plex vesicaria in the understorey.

Acacia burkittii-i-Eremophila sturtii association
Locality: Koonamore Station, South Australia .

Ph ot o. T. G . B. Osborn

Figure 102. Low shrubland fo rmation : A triplex vesicaria associatio n . Locality : 4 miles
north of Watson on the Transcontinental R ailway Line, South Australia.

Photo . T . R. N . Lothian
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Figure 103. Low shrubland formation :
right of th e fence. Locality:

Kochia sedijolia association, overgrazed to the
Koonamor e St ation, South Au stralia.

Ph oto. E. A . A . H all

Figure 104. Low shrubland formation: Nitraria schoberi association. Locality: Koonamore
Station , South Australia .

Photo. E. A. A. Hall
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Figure 105. Ep hemeral herbland formation: Stipa nitida association on flood-plain, show
: ing remains of Stipa tussocks which germinated after heavy rains two years previously.
Low open-woodland formation : Myoporum platycarpum association is seen in the back

ground. Locality: Koonamore Vegetation Reserve, South Australia .
Photo . C . M . Eardley



Figure 106. Ephemeral herblan d formation with Ero dium, Helichrysum, Helipterum , Brachyscome, Calocephalus and Calot is
common wildflowers after rain. A few shrubs are scattered in this landscape. Locality : Musgrav e Ranges, Sou th Australia .

Photo. R . T . Lange
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Ph ot o . T . R . N . Lothian

Figure 107. Lo w woodland formation: Eucalyptus microtheca association surrounding
a flood-plain which will be covered with ephemeral herbs after rain . Locality: Birdsville,

Queensland .

Figure 108. Tussock grassland formation: Astrebla pectinata association. Locality :
Lambert's Drain Paddock, Mutooroo Station, South Australia .

Ph oto . Waite Ag ric . Res. I nst .
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Figure 109. Low open-wood land formatio n: Cas uari na decaisneana asso ciation with hum
mocks of Triodia basedowii in the under storey . Locality : Mo unt Co nnor, Norther n

Territory.
Photo . T . R . N. Lothian

Figure 110. H ummock grassland formation: Triodia basedowii association. A cacia estro
phiolata overhangs both sides of the photograph . Ephemeral communities cover much of

~ the plain and distant hill s aft er rain . Lo cality : Mount Woo dr offe, South Australia .
Ph oto . T . R . N . Lothian
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Figure 111. Hummock grassland formation: Triodia basedowii association, with tall shrub
land formation of A cacia aneura in the background. Locality: Musgrave Ranges , South

Australia .
Photo . R . T . Lange
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Figure 112. A "spinifex ring" of Triod ia irritans. Loca lity 64 km no rth-west of I ron
K nob, South Au str ali a .

Photo . R. D. Seppelt

F~gure 113. Hummock grassland formation : Zygochloa paradoxa association . Locality :
Edge of Simpson Desert, 80 km N.N.E. of Dalhousie Springs .

Photo . B . G. Forbes
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Triodia basedowii ("spinifex" or porcupine grass) is the most important plant
of the Simpson Desert, occupying all the sandy, interdune areas, the lower ridge
slopes, and the sand-plains which extend to the north and into the west of the
State. The spiny grass forms large dense hummocks, about 60 to 80 cm tall, which
spread outwards from the centre forming a "spinifex ring" (Figure 112) as the
centre gradually dies with age. The hummock grasses, unique to Australia, cover
about 20-30 per cent of the ground in a hummock grassland formation (Crocker
1946; Perry and Lazarides 1962; Lange 1966; Winkworth 1967). Scattered
shrubs of Acacia, Eremophila, Grevillea or Hakea may be present in the
interdune swales.

Some of the areas of sand-plain in the north-west of the State carry scattered
trees of. Casuarina decaisneana (desert oak) in a hummock grassland of Triodia
basedowii. The ecological significance of its distribution is not clear; there seems
to be no environmental difference between areas of sand-plain carrying C.
decaisneana and areas not carrying it (Perry and Lazarides 1962).

Triodia basedowii extends into the Victoria Desert of South Australia and
Western Australia, where scattered trees or mallees of Eucalyptus gongylocarpa
(desert gum), E. pachyphylla, E. pyriformis (Ooldea mallee), etc., may be seen
in the hummock grassland. Little is known of. this area and it is impossible to
even speculate on the ecological relationships of the species.

The following four associations can thus be identified:-

(i) Zygochloa paradoxa association-on crests of desert dunes.

(ii) Triodia basedowii association-on interdune areas and sand-plains.
(Scattered shrubs may convert the hummock grassland formation
into a tall open-shrubland formation.)

(iii) Casuarina decaisneana-Triodia basedowii association-on sand-plains
in the north-west of the State.

(iv) Eucalyptus spp. (of Far North-West)-Triodia basedowii association
sand-plains of the Victoria Desert.

(b) Communities with tussock grasses

(Figure 108)

Acacia aneura (mulga) appears to be a subtropical species which relies on
summer rainfall for germination and growth (Figure 137, Chapter XII). It thus
flourishes in south-western Queensland and Central Australia where it forms dense
stands up to 10 metres in height. It extends southward into areas receiving less
summer rainfall where. its best growth is seen on .deep, neutral to acid sand-dunes.
But the community is less vigorous than further north and regenerates only rarely.
Tussock grasses, such as Aristida contorta (mulga grass), Enneapogon polyphyllus
and E. avenaceus (black heads), Danthonia bipartita (wallaby grass), and Erag
rostis eriopoda (love grass), are prominent in these sand-ridges. The low. annual
chenopod, Bassia uniflora (bindyi), may also be found.

The mulga does extend onto calcareous sand-dunes but becomes sparser and
more stunted as limestone appears closer to the surface; Kochia sedifolia (blue
bush) then appears in the understorey (see Section (1b) above). Considerable
genetic variation is seen in the mulga complex. Several species appear to inter
mingle-Acacia aneura, A. brachystachya, and A. calcicola-and variants are
common. Calcifuge and calcicole forms of the complex would well repay
investigation.

Deep, red, non-calcareous sand-dunes abut onto the "mallee" area in the south
of the arid zone. The rainfall here is approximately 20 cm per annum, with an
annual index of evapotranspiration around 0.2. A tall shrubland formation, 3 to
5 metres tall, dominated by Acacia linophylla and A. ramulosa (sandhill mulgas) is
common on these soils westward ofPort Augusta. Casuarina cristata (black oak)
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is of common occurrence with the Acacia on the sandhills to the south of the East
West railway line. North of the line Casuarina is of rare occurrence on the dunes
but Callitris columellaris (pine) partly or completely replaces the Acacia on some
of the sandhills (Jessup 1951). The Acacia linophylla-A. ramulosa association
appears to grade into the mulgacommunities in drier regions to the north.

To the east of the Flinders Ranges, the Acacia linophylla-A. ramulosa associa
tion is replaced by a more heterogeneous community of Acacia spp., Cassia spp.,
Dodonaea spp. (hop-bushes), and Eremophila spp. (broom, turpentine bush).
The community predominates on deep, acid to neutral, sandy soils along drainage
channels, at the foot of hilly outcrops, and in crevices between rock strata out
cropping on rugged topography of the Flinders Ranges and the Olary Spur.
Supplementary rainfall is received in all these sites and enables a dense stand
of spreading shrubs, 2 to 3 metres tall, to flourish.

The following associations are thus present on deep, red, sandy soils in South
Australia:-

Widespread in arid zone
(i) Acacia aneura-A. brachystachya association.

Margin of "mallee" and arid land systems
(ii) Acacia linophylla-A. ramulosa association.

(iii) Acacia-Eremophila-Dodonaea-Cassia association.
Calcareous material is rarely present in the soil profile; tussock grasses are thus
common in the understorey.

Mitchell grass (Astrebla pectinata) forms a tussock grassland formation on
brown soils of heavy texture (Ug 5.3) developed on alluvial soils in the Channel
Country and Barkly Tableland of Queensland. Small areas of the grassland are
found in north-eastern South Australia on acidic soils. Mitchell grass extends
onto calcareous, saline soils of the desert tablelands where Atriplex rhagodioides is
common in the gilgai depressions.

(3) Communities of freshwater swamps and flood-plains
In a swamp there is never a permanent sheet of standing water for any length

of time and consequently the vegetation must be able to survive periods of water
logging followed by long periods of drought. The swamps in local depressions to
the west of Lake Torrens have clay or silt bottoms and contain more soluble salts
than the adjacent saltbush communities. Four well-marked communities may be
defined, the divisions corresponding with decreasing salt content:-

(i) Eragrostis australasica association.-This grass forms a monospecific
community in the centre of the swamp. It has stout stems up to 3
metres high and is locally known as cane-grass. The total salt concen
tration in the soil of this community is about 0.45 per cent.

(ii) Cressa cretica zone.-Surrounding the cane-grass is another monospecific
community dominated by ·the cosmopolitan convolvulaceous plant
Cressa cretica.

(iii) Eragrostis dielsii zone.-On the exposed mud, the grass Eragrostis dielsii,
with Amaranthus grandiflorus, Babbagia acroptera, Lythrum hyssopi
folium, and Marsilea drummondii occur.

(iv) Atriplex spongiosa zone.-The annual pop saltbush occurs with Marsilea
drummondii (nardoo) which is here more prominent than in the
previous association.

The swamp communities in the arid zone ·consist frequently of monospecific
communities of various plants with a high water requirement. These plants are
common adjacent to rivers, creeks, or watercourses; their appearance in isolated
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swamps appears to be fortuitous rather than correlated with different soil types or
with soils of varying water-retaining capacity. The chief swamp communities
are:-

(i) Muehlenbeckia cunninghamii (lignum) swamp. The lignum (the term
is a corruption of Polygonum, a related genus) is an intricately
branched shrub up to 2 metres high and is a frequent plant on the
flooded Eucalyptus largiflorens flats along the River Murray in the
"mallee" zone. The species forms a monospecific community in
swamps of the arid zone.

(ii) Chenopodium nitrariaceum and C. auricomum swamps. These species
may form monospecific communities in some swamps or may form a
zone around the cane-grass (Eragrostis australasica) stand in the
centre of other swamps. The plants are about 2 metres high.
Eragrostis falcata and Teucrium racemosum are characteristic
associates.

(iii) Kochia aphylla swamps. This plant, commonly known as cotton-bush,
frequently forms a part of the vegetation of isolated swamps, but is
more commonly found on the flood plains of rivers. The dominant
plants are Kochia aphylla with K. pyramidata (black bluebush),
Rhagodia spinescens, and Eremophila maculata (poison fuchsia).

(iv) Atriplex nummularia swamps. This species is usually associated with
Eucalyptus microtheca (coolibah) which fringes the channels and
flood-plains which flood into the Simpson Desert. Beyond the fring
ing woodland, low shrubland communities dominated by Atriplex
nummularia (old man saltbush) are common. The species may reach
two or more metres in height on favourable sites.

Where the environment of the flood-plain is seasonally too dry for the establish
ment of perennial vegetation, ephemeral herbs and grasses, appearing after rain,
form the only vegetation (Figures 105 and 106). This is the ephemeral herbland
formation described in Chapter IV. Erodiophyllum elderi (Koonamore daisy)
is often dominant on flood-plains of the north-eastern part of the State (Carrodus,
Specht and Jackman, 1965).' A wealth of colourful composites (Helipterum,
Brachyscome, Calocephalus, and Calotis) appear on low-lying areas in the Mus
grave Ranges after heavy rains (Lange, 1966). It is probably that many other
ephemeral herbland communities will be defined as work on ·the arid zone of
South Australia is intensified.

2. The effect of man on the arid zone

More than half of the arid zone of South Australia has been subdivided for
pastoral purposes, particularly for the grazing of sheep. Over the last century,
increasing pressure has been placed on the arid land systems.

Timber is essential for fencing, for sheds and yards, and for firewood (6,000
tons were used in Alice Springs in 1957). Fortunately many dead trees were
present in the original timbered communities, but this supply was soon exhausted
or unsuitable for some purposes and the living timber was then considerably
reduced in density throughout much of the pastoral area.

Fire, although rare in the arid zone, may sometimes contribute to the destruc
tion of timber. This is likely to occur when herbage may increase dramatically
after an exceptionally good series of rains, and become a potential fire-hazard
when dry. Regeneration of mulga often occurs after such fires in south-eastern
Queensland and in Central Australia, but favourable "follow-up" rains are so
unlikely in the southern part of the arid zone in South Australia that the timbered
community is markedly thinned.
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Thinning of trees and shrubs can have a marked effect on the amount of herb
age in the ground stratum, especially in arid climates. Figure 114 shows the
increase in grasses which occurred following the thinning of mesquite trees in the
arid zone near Tucson, Arizona. This relationship between the upper stratum
and the understorey is well-known in many parts of the world, but it must not
be assumed that complete destruction of the upper stratum would lead to the most
profitable grazing system on a long-term basis. The importance of perennial
shrubby vegetation in the arid zone is twofold: firstly as a soil stabilizer and
secondly as a subsistence diet for animals in times of. drought when ephemeral
herbage of watercourses and between the perennial plants .has been eaten. The
big problem facing the grazier is how can he maintain a balance between the
relative amount of herbage available during good seasons and perennial vegetation
to be used in times of drought. In this environment, overstocking for even a short
time may lead to destruction of the perennial flora and to erosion of the surface
soil by wind and water. When this has occurred, regeneration of most species is
poor, even after sheep have been excluded from an area and rabbit numbers
reduced (Hall, Specht and Eardley 1964).

Much of the arid region of South Australia has been leased as large sheep
stations which are subdivided into paddocks between 10 to 20 square miles (2,600
to 5,200 hectares) in area. One or more watering places, dams. or bores" are
provided in each paddock, as natural permanent water is almost unknown. As sheep
rarely graze more than 5 kilometres from a watering point, it follows that those
portions of the paddock near water are grazed and trampled by sheep much more
intensively than other areas remote from the watering point which may be seldom
or never grazed at all. Four zones of decreasing grazing severity have been
recognized in saltbush communities around bores near Koonamore Station, South
Australia (Figure 115). Zone A, immediately around the watering place, is
typically overgrazed, most bushes have been destroyed and considerable erosion of
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the surface soil has resulted. Zone B, the main feeding ground of the sheep, is
moderately heavily grazed, but shows no significant difference in the density of
saltbush when compared with the ungrazed area of ZoneD; however, old and
defoliated plants have disappeared and have been replaced by an equivalent
number of healthy young plants-the vegetative vigour of the community has
measurably increased even during a period of drought. Zone C, which is, only
lightly grazed, shows a significant increase in the density of the saltbush and in
plants liable to wilt during drought; it is believed that the light stocking in this
zone has led to seedling regrowth-probably encouraged by the burying of seed
by the hooves of sheep-but has failed to remove moribund plants, thus leading
to an overcrowded community in which competition is unduly severe. Zone D,
virtually ungrazed, contains a high proportion of defoliated and dead plants,
especially during drought (Osborn, Wood and Paltridge 1932).
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Figure 115. Grazing pressure around a watering point located in a
low shrubland formation of Atriplex vesicaria on Koonamore Station,
South Australia. Zone A-Overstocked zone (up to 400 metres from
the watering point). Zone B-Fairly· heavily stocked zone (up to
1,600 metres). Zone C-Lightly stocked (up to 3,600 metres). Zone

D-Unstocked (beyond 3,600 metres).

Similar zonation is likely to occur in other arid zone communities, such as the
Casuarina cristata-Kochia spp. community studied by Barker and Lange (1969).
But the beneficial effect of grazing, observed in Zone B of the Atriplex vesicaria
shrubland, is dependent on the ability of saltbush to regenerate readily. Regenera
tion is only possible if:-

(i) Source plants are present in the area to provide seed.
(ii) The source plants flower and fruit readily.
(iii) A large percentage of the seed remains viable until a season favourable

for germination occurs.
(iv) The seeds germinate rapidly after favourable rains.
(v) There is a suitable seedbed for establishment, such as loose soil accumu

lated around old plants and litter. Eroded ("scalded") areas present
a sealed soil surface into which rain penetrates with difficulty and on
which seedlings rarely establish.
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(vi) The seedlings are protected from grazing by domestic, feral, and native
animals.

Such conditions are satisfied for only a few of the top-feed species of the arid
zone. The striking regeneration of A triplex vesicaria, A. stipitata, and Cassia
spp. on the hectare quadrat (Q100) established in Koonamore Vegetation Reserve
in 1926 on one of the "worst eaten-out portions" of a paddock near Koonamore
Homestead, only occurred when all the above criteria were satisfied (Figures 117
and 118) . Even now badly eroded areas of the hectare quadrat have sparse salt
bush cover, and it is only with time that bushes will gradually encroach on these
scalded areas as more dust and fine soil is entrapped around projecting rocks,
dead sticks, and the odd plant (such as a Bassia sp.) which is able to obtain a
foothold (Hall, Specht and Eardley 1964).

Figure 116. Myopo rum p latyca rp um seedling 75 cm tall , with all but one of it s twigs
nipped off by rabbits 45 cm above the ground. Locality: Koonamore Vegetation Reserve ,

South Australia .
Photo . C. M . Eardley

This quadrat was protected from domestic animals and, to a lesser extent, from
rabbits. But plague proportions of rabbits used to occur during good years and
these animals ate everything in sight in a last-ditch stand against starvation when
drought followed the rains. The rabbits stood on their hind legs and nipped off
any young shoot (Figure 116) ; any edible seedling was eaten or ringbarked; they
even climbed the spreading branches of Acacia tetragonophylla (dead finish ) to a
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height of 5 metres in their search for food and often died caught in its branches
(Jessup 1951). It is against this onslaught that the salty-leaved Atriplex, inedible
to rabbits which rarely drink water, and the Cassia, which became well established
before drought, were able to survive and re-establish in the overgrazed area.
Myoporum platycarpum (the false sandalwood tree) did. not fare so well. Seed
lings did appear, but rarely grew high enough or their bark thick enough to with
stand the attack of the rabbits in time of drought (Figure 116). It is only since
rabbits have been excluded by myxomatosis, by rabbit-proof fencing and by
poisoning that some seedling Myoporum have become established on this quad
rat. Before 1960 only the old trees remained and many of these had gradually
died since 1926 as a vigorous regrowth of young Atriplex and Cassia plants com
peted with them for available soil moisture (Figures 117 and 118).

The regeneration of top-feed species under normal sheep-grazing conditions is
much more hazardous than that observed on the ungrazed Koonamore Vegetation
Reserve. Atriplex spp. do seem to regenerate in Zone B more than 400 metres
from watering point. But bluebush (Kochia sedijolia) seed is viable only for a
short time and germinates .only in loose soil, not in the scalded areas between the
parent plants; germination is thus rare. Fortunately, the parent plants are remark
ably tenacious 'even under severe grazing and can regenerate from old root-stocks
-but the root-stocks are not immortal and complete destruction can result (Figure
103). Seedling regeneration of tree species, such as Acacia aneura (mulga) and
Myoporum platycarpum (false sandalwood), is in jeopardy in the southern part
of the arid zone and, unless drastic conservation measures are evolved, these
species will disappear from the landscape.
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Figure 118(l) . Sept . 1926

Figure 118(2) . M ay 1936
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Figure 118(3) . May 1954

Figure 118 (4) . May 1962

Figure 118. Low open-woodland formation: Myoporum platycarpum association with an
understorey of Cassia stu rtii, Atriplex vesicaria, A. stipitata and ephe me ra l Bassia spp .
Th e four p rotographs show rege neration of vegetation severely damaged by overgrazing
prior to 1925 when do me stic an ima ls were excl uded from the area: (1) Sept. 1926;
(2) May 1936; (3) May 1954 ; and (4 ) May 1962. Regeneration of Cassia and A tri plex
is evident; Myoporum trees on the left and right of the photographs h ave died, while others
in th e centre of th e photographs reflect seasona l co nditions in the ir degree of foli ation.

Locality : K oonamo re Vegetation R eserve, South Australi a.
Photos. Bo ta ny D epartme nt , Univer sity of Adelaide
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The destruction of top-feed species has led to the seasonal increase in herbage
(see Figure 114). This, together with the provision of a network of watering
points, has increased the carrying capacity of the countryside for both sheep and
for kangaroos. It does appear from studies undertaken by the C.S.I.R.O., Division
of Wildlife Research that sheep and red or grey kangaroos tend to eat different
species of the herbage during good seasons, but compete for herbage during
drought (Griffiths and Barker 1966). The competition, however, is reduced
considerably during drought because the mobile kangaroo will move far afield
in search of greener pastures. The responses outlined above seem to favour the
conservation of kangaroos, but are detrimental to small animals and birds whose
habitats are destroyed. .

Very few introduced plants have invaded the herbage of the arid zone com
munities of South Australia. Only five introduced annual species have been listed
in Appendix V; a few others such as Asphodelus fistulosus (onion .weed) and
Diplotaxis tenuijolia (Lincoln weed, Teetulpa weed) have invaded some flood
plains. Rumex vesicarius (pink dock) has become a tourist attraction in the
Flinders Ranges, as well as a favourable sheep-feed on hills and flood-plains.

It is thus clear from the above that even the arid land systems have not escaped
the influence of man. Many of his activities have led to irreversible changes in
the landscape within our lifetime.
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Chapter XII-DISTRIBUTION MAPS OF SOUTH AUSTRALIAN
PLANT COMMUNITIES

Since the Foundation of the State of South Australia in 1836 much of the area
has been surveyed for potential sub-division by officers of the South Australian
Department of Lands. Many of these surveyors included general observations on
the vegetation, soils. and geology of the region under survey in their notes and
plans. Very detailed .ecosystem maps resulted for some areas ,of the State.

These notes on the vegetation were supplemented by records of numerous
exploring expeditions. Captain Matthew Flinders surveyed much of the South
Australian coastline in 1802. Captain Charles Sturt explored the dry areas around
Cooper Creek and the Stony Desert from. 1844-46. Mr. B. Herschel Babbage
explored the country between Lakes Torrens and Gairdner in 1858. John
McDouall Stuart made various excursions into the country westward of Lakes
Torrens and Eyre and southward to Denial and Streaky Bays between 1858-60
before he undertook his epic transcontinental traverse in 1860-62. W. C. Gosse
in 1873 explored the Tomkinson, Cavenagh, Townshend, Mann and Musgrave
Ranges. Ernest Giles led an expedition through Ooldea across the Western
Australian border and into the Great Victoria Desert in 1875. Charles Winnecke
explored the Stuart Range in 1885. Sir ThomasElder financed a scientific explor
ing expedition which visited the Everard, Musgrave, Birksgate and Tomkinson
Ranges in the Far North-West of the State in 1891-92. Captain S. A. White led
three expeditions-the first from Oodnadatta to the MacDonnell Ranges in 1913;
the second from Oodnadatta to the Everard and Musgrave Ranges in 1914; and
the third to Strzelecki and Cooper Creeks in 1916.

Professor Ralph Tate, the first Professor of Natural History in the University
of Adelaide, published detailed botanical reports on many parts of the State which
he visited between 1875 and 1901.

Professor T. G. B. Osborn was appointed to the Chair of Botany of the
University of Adelaide in 1912 and, during his period in Adelaide until 1928,
laid the foundations on which the State became renowned for its plant ecological
research.

Professor J. A. Prescott of the Waite Agricultural Research Institute made the
first attempt to synthesize the miscellaneous reports on the vegetation of the State
in his paper to the Royal Society of South Australia in 1929. This was part of a
more comprehensive study on the soils of Australia in relation to vegetation and
climate which was published as a Bulletin by the Council of Scientific and
Industrial Research in 1931.

A more detailed map of the vegetation of South Australia was compiled by
Professor J. G. Wood and published in the First Edition of this Handbook in
1937.

The integrative treatises of Prescott and Wood stimulated a steady stream of
ecologists and pedologists who became interested in the problems highlighted in
their studies. The list of references compiled in Chapter XIV of this Handbook
shows the scope and diversity of the studies which range from biogeographical,
pedological, and ecological surveys to studies on comparative physiology of native
plants, and to community physiology.

The following maps (Figures 119 to 128) attempt to collate the current know
ledge on the distribution of natural vegetation in South Australia. The informa
tion varies in reliability; some areas of the Far West and North-East are even now
poorly known; the sparse vegetation of some agricultural areas had been destroyed
before satisfactory surveys were initiated. The maps thus present the best
appraisal of our current knowledge, within the limits of the small scale of
reproduction which could be used in the Handbook.
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Figure 119.

AUSTRALIAOF SOUTHVEGETATION

. the locationlia showing 120 to 128.A~~;~~d in Figures
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R.L. Specht, 1971
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Figure 120. Tentative vegetation map of the Far West and Far North-West of South
Australia. (Based on Northcote et al. 1968;· supplemented with information from Adamson
and Osborn 1922; J. L. Johnson-reconnaissance map of the Pastoral Board of South Aus
tralia; Lange 1966b; Parsons 1970; Perry 1962; A. F. Wilson~geological and ecological

survey of the Far North-West.)
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Figure 121. Vegetation map of North-Western South Australia. (Based on Jessup 1951;
supplemented with information from Crocker 1946b; Crocker and Skewes 1941; Jackson
1958; Murray 1931; Northcote et al. 1968; Perry 1962; and R. W. Rogers, pers. comm. for

the area south of the East-West Railway.)
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Figure 122. Tentative vegetation map of the North-East and Far North-East of South
Australia. (Based on Northcote et al. 1968; supplemented with information from Beadle
1948; Carrodus, Specht and Jackman 1965; and Crocker 1946.) Scattered shrubs of
Acacia, Eremophila, Grevillea, or Hakea may be present in the interdune swales of the

hummock grassland formation.
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Figure 123. Vegetation map of Koonamore Station, North-East, South Australia. (Based
on Carrodus, Specht and Jackman 1965.)



Figure 124. Vegetation map of Eyre Peninsula, South Australia. (Based on Bonython and Preiss 1967; Correll and
Lange 1970; Crocker 1946a; French 1958; Murray 1931; Preiss 1969; Smith 1963; and Specht and Cleland 1961.)
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Figure 125. Vegetation map of Yorke Peninsula and Kangaroo Island, South Australia.
(Based on Baldwin and Crocker 1941; French, Matheson, and Clarke 1969; Northcote 1949;
Northcote and Tucker 1948; R. L. Specht-unpublished reconnaissance survey of Yorke

Peninsula; and N. Wace-unpublished survey of Flinders Chase, Kangaroo Island.)



VEGETATION OF SOUTH AUST'RALIA 201

RLSpecht.1971

604020

LEGEND
LO~tr~7e~U~;:c~~a_ Kochia sedifolia n n [F.:;j:.j

TUC:~~n~r~~~~.~~~~-- ~
LOW SHRUBLAND

A/±t~r;e~~:~d~Sa~;aJ~~~~~~~=~~~~~~~:~~~ ,~ *-1
RIVER SWAMP VEGETATION

~u~~7e~g~~rl~i~u~n~~~~~~F~~~--------------_~1
COASTAL DUNE VEGETATION n nn nJ~~}%~:t\l

10

(2) LOW OPEN-t-JREST to WOODLAND (with

h~~~~n~~~~&~~~~Y~/adOCalyX, E macrorhyncha ~
WOODLAND to OPEN-FOREST (with herbaceous

understorey)
E. camaldulensis (r),E. leucoxylon (I), E. odorata(o)

~Q~~~~~a~~~~~1d)~~a!~~c_a_ ~~~~o~~t~!~~ __~

OPE~.~~~i~~SB_E. graCilis ~

LOWc~~~~;:~~stata(c), Myoporum PJatycarpum(M}_D
TAL5o~~n~~~~~r~mOPhiJa-Cassia _

SCALE
MILES 0 20 30· 40 50 MILES KILOMETRES 0 80 KILOMETRES

Cl==:::E==:=3::::==::E=:=it==:j1 Cl===::jE~3:::::==::::::::I=~~

Figure 126. Vegetation map of the Mid-North and the southern portion of the North-East
Districts of South Australia. (Based on Barker 1970; Blackburn and Baker 1952 and
1953; Boomsma 1946 and 1949; French, Matheson and Clarke 1969; Jessup 1948; Mrs. J.

Lord-unpublished survey; Stephens et al. 1945; and Todd 1965.)
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Figure 127. Vegetation map of the Mount Lofty Ranges and Murray Lands of South
Australia. (Based on Adamson and Osborn 1924; Blackburn et al. 1953; Boomsma 1948.
Coaldrake 1951; Jackson 1957; Jessup 1946; Litchfield 1956; Northcote 1957 and 1959;
Rix and Hutton 1953; Specht, Brownell and Hewitt 1961; Specht and Cleland 1961; Specht

and Perry 1948. )
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Figure 128. Vegetation map of the South East of South Australia.. (Based on Blackburn
1952, 1959a and b, 1964; Crocker 1944; Eardley 1943; Specht 1951; Taylor 1933; Tiver and

Crocker 1951; and Welbourn and Lange 1968.)
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Chapter XIII-ORIGIN AND MIGRATION OF THE SOUTH
AUSTRALIAN FLORA

1. Native plants
Dr. Nancy T. Burbidge (1960), in her monographic study on "The phyto

geography of the Australian region", enumerates 189 families of flowering plants
in Australia. These contain altogether 1,686 genera, 432 of which belong to 38
monocotyledonous families, the remainder to dictotyledonous families. Fourteen
genera of gymnosperms have also been recorded in Australia.

One hundred of these families were recorded in the State of South Australia;
the total, however, is now somewhat enlarged to 110, following recent subdivision
of some families into two or more families (Eichler 1965). For example, the
three sub-families of the old family Leguminosae are now recognized as families
in their own right-Mimosaceae, Caesalpiniaceae, and Fabaceae (or Papilion
aceae). Altogether, 2,325 species of flowering plants belonging to 567 genera
have been recorded in South Australia; 50 species of ferns, and 5 gymnosperms
are also found (Table 19).

Table 19: Statistics of indigenous families, genera, and species in South Australia.
I

Ferns Gymno- Monocots. Dicots. Total
sperms

Families .......... 12 1 23 87 123
Genera ........... 29 1 147 420 597
Species ........... 50 5

I
562 1,763 2,380

Three of the South Australian families-Gyrostemonaceae, Tremandraceae, and
Brunoniaceae-are restricted to the Australian region. Five families-Pittospor
aceae, Stackhousiaceae, Epacridaceae, Myoporaceae, and Goodeniaceae-have
their major centre of development within the Australian region, though they are
not wholly restricted to it. A number. of other families have a reasonably large
number of endemic genera, which indicate that the family has been in the region
for a long period of time: Poaceae, Cyperaceae, Liliaceae (X.anthorrhoeaceae),
Amaryllidaceae, Proteaceae (Sub-families Persoonoideae and Grevilleoideae) ,
Santalaceae, Saxifragaceae, Fabaceae (especially the Tribe Podalyrieae), Rutaceae,
Myrtaceae (especially the Sub-families Leptospermoideae and Chamelaucoideae),
Verbenaceae (Tribe Chloantheae) , and Asteraceae. It is possible that the families
Loranthaceae, Chenopodiaceae, and Brassicaceae should also be included in the
last list, but the number of endemic taxa in these families is dependent on the
acceptance of recent monographic studies. All the above families (or a particular
subsection of them) may be regarded as truly Australian-the Autochthonous
inhabitants of the Australian continent.

It is customary to regard the Australian flora as consisting of three main ele
ments:-the Australian or Autochthonian, the Antarctic, and the Malaysian (some
times called the Indo-Malayan). The Antarctic element shows close relationships
to the flora of New Zealand and South America, whereas the Malaysian element
(especially prominent in closed-forests of eastern Australia) has strong affinities
with the flora in lands to the north of Australia. All the main elements of the
present day flora were represented in the early Tertiary fossil assemblages. The
relationship between fossil and modern representatives of such genera as Podo
carpus, Dacrydium, and Nothofagus-typical Antarctic elements-suggests that
there has been a northward migration or a withdrawal to warmer latitudes since
the Tertiary Era.
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Apart from the Australian, Antarctic, and Malaysian elements in the Australian
flora, there are also temperate elements with affinities to the Northern Hemisphere.
A number of these genera are endemic to and characteristic of the Eremaean
(Arid) Zone of Australia. Burbidge (1960) suggested that this arid flora
developed from elements that migrated to the Australian Region as early as the
Cretaceous, remained in coastal habitats on coastal sand-dunes and salt-marshes,
but moved inland as the sea encroached over the continent during the Tertiary
Era (see Figure 26, Chapter VI); they then became isolated under the arid
conditions that developed during Pleistocene to Recent Times.

The 30 cm annual isohyet approximately divides the State of South Australia
into two great divisions with regard to the ecology of the vegetation. These may
be regarded as the Northern and .Southern Botanical Provinces of the State. If
the genera indigenous to South Australia be grouped according to their region of
origin, they are distributed in the Northern and Southern Provinces as shown in
Table 20. If the genera common to both Provinces are included in the analysis,

Table 20: Countries of origin of South Australian genera (Wood 1937).

Area of Origin

Australian .
Cosmopolitan .
South African .
South American .
Malaysian .

Total .

No. of Genera

Northern Southern Common to
Province Province Both

43 246 43
7 75 16
4 16 2
6 14 8

85 28 16

145 379 85

63 per cent of the genera of the Northern Province have exotic affinities and 37
per cent are endemic; whereas, in the Southern Province, 38 per cent are exotic
and 62 per cent are endemic genera. That is, the proportions are approximately
reversed with regard to the origin of the genera in the Northern and Southern
Provinces.

In the Southern Province the chief genera are Eucalyptus 34 species; Acacia
32 species; Pultenaea 24 species; Pterostylis 22 species; and Olearia 20 species.
The Families Proteaceae, Epacridaceae, and Myrtaceae are for the most part,
found only in the "sclerophyll" land systems (Chapter VIII), which in this State
are restricted to narrow coastal fringes and consequently are not rich in numbers
of species.

In the Northern Province the following are the chief genera:-Acacia 50 species;
Eremophila 42 species; Bassia 28 species; Swainsona 26 species; Kochia 22 species;
Atriplex 22 species; and Helipterum 21 species. The importance of the Family
Chenopodiaceae in the Northern Province can be gathered from the list. The
number of genera of Northern Hemisphere affinities increases to the north of the
State. Generally speaking, the flora. of the woodlands in the arid zone is chiefly
Australian in its composition, the great genera Acacia and Eremophila being
prominent. The flora of the plains in the arid zone, however, is entirely different:
here Atriplex and Kochia form the bulk of the plant covering. These are genera
with a wide distribution in arid regions in various parts of the Northern Hemi
sphere (Wood 1937).

The biogeographical relationships of the Australian flora with countries to the
north and to the south of the continent have been known for a long time (Hooker
1860) . Minor affiliations are seen between the floras of Australia and South
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Africa which share the genera Helipterum and Helichrysum of the Family
Asteraceae. But how did these floral elements come to be in Australia? There
are so many of them that it is doubtful whether chance migration across the

, oceans on the feet of birds or on floating logs could have been responsible.' The
seeds of many of the genera are too heavy to be carried long distances by wind.
In any case almost whole plant communities would have to be transported
simultaneously, not just the odd species.

Land connections are essential for the migration of whole communities. It is
probably not impossible to see land connections between Australia and Malaysia
in the geological past, but connections between Australia, New Zealand,
Antarctica, and South America are more difficult to find. Many, of the angios
permous families and even genera had probably evolved by the end of the
Cretaceous Period (65 million years ago), certainly by the early Tertiary Era.
Land connections between the continents must have been present during these
times. Wegener (1924) proposed the concept of "continental drift" to explain
these observations. Wegener visualized the continents composed of the lighter
"sial" rocks floating, as it were on the heavier rocks of "sima", The continents,
as we now know them, were once grouped together into one large continent which
Wegener named Pangaea. This situation extended over a large portion of geo
logical history, at least until the Carboniferous Period when large rift valleys
appeared within the continent Pangaea. Lateral displacement of the fragments
of the former continent then took place and continued until, in the Tertiary Era,
the present configuration of the continents was attained. Modern geophysical
studies on palaeomagnetism and more precise observations on changes in distance
between' continents over an interval of time appear to confirm Wegener's hypo
thesis. -The continents do appear to be moving apart from each other even today.
Wegener's hypothesis offers an excellent explanation of many problems of
biological distribution both past and present.

The continents of Australia, Antarctica, and South America appear to have
been connected until the early Tertiary and geographically located on the Globe
in a sub-tropical, pluvial climate. Connections with Africa, especially with South
Africa, had been severed many, millions of years before and genera such as
Helichrysum and Helipterum could only have reached the southern parts of
Africa and Australia' by connections through southern Asia. Malaysia and' Aus
tralia appear to have been closely positioned for a long time, but are now drawing
apart. The migration into Australia of dense plant communities dominated by
Malaysian elements was possible until early Tertiary times, but a reverse migra
tion of the more open-structured endemic elements, developed in less humid
environments, was generally not possible (Specht 1958). A few typically Aus
tralian genera have reached the dry habitats of Timor and southern New Guinea;
only a very few have penetrated further to the north. , Antarctic elements, domin
ated by Nothofagus spp., have penetrated into the highlands of New Guinea.

Fossil evidence indicates that all the main elements of the present day flora of
Australia were represented in the early Tertiary on the lateritic podzolic soils
which developed over much of Australia under the sub-tropical, pluvial climate
that then prevailed. As outlined in Chapter VI, Table 7, the climate became less
humid as the Tertiary Era progressed, and eventually anumber of very severe
arid periods occurred in the Pleistocene to Recent Periods. During the arid
periods much of the vegetation died of drought and the soils became unstable and
subject to wind erosion and then to water erosion whenever storms occurred. In
South Australia much of the early Tertiary flora was destroyed:-Nothojagus and
Malaysian closed-forest communities no longer exist. Even the more humid
elements of the Australian flora within the "sclerophyll" land systems suffered
during these periods of aridity. Many forest species of Eucalyptus had apparently
had a continuous distribution from south-eastern Australia into South Australia;
now only disjunct remnants of their original' distribution remain (Crocker and
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Figure 129. Distribution of (a) Eucalyptus obliqua (messmate stringybark) and (b) E.
baxteri (brown stringybark) in Australia (Buds and fruit natural size).
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rhyncha (red stringybark) in Australia (Buds and fruit natural size).
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Figure 131. Distribution of (a) Eucalyptus rubida (candlebark gum) and (b) E. cladocalyx
(sugar gum) in Australia (Buds and fruit natural size).
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Figure 132. Distribution of (a) Eucalyptus fasciculosa (pink gum) and (b) E. cosmophylla
(cup gum) in Australia (Buds and fruit natural size).
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Figure 133. Distribution of (a) Eucalyptus camaldulensis (river red gum) and (b) E.
ovata (swamp gum) in Australia (Buds and fruit natural size).
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Figure 134. Distribution of (a) Eucalyptus leucoxylon (South Australian blue gum) and (b)
E. viminalis (manna gum) in Australia (Buds and fruit natural size).
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Figure 135. Distribution of (a) Eucalyptus odorata (peppermint box) and (b) E.
woollsiana ssp. (microcarna) (arev box) in Australia (Buds and fruit natural size).



214 VEGETATION OF SOUTH AUSTRALIA

120
0

\mm common
[3 rare
.... \

Eucalyptus socialis -E. oleosa

~------_._._---

MILES

\
Eucalyptus incrassata

Eucalyptus diversifolia

500

Figure 136. Distribution of (a) Eucalyptus socialis (red mallee), (b) E.
incrassata (ridge-fruited mallee) and (c) B. diversijolia (South Australian

coastal mallee) in Australia (Parsons 1969).
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Figure 137. Distribution of (a) Acaciaaneura (mulga) , (b) Myoporum
platycarpum (false sandalwood) and (c) Casuanna cristata (black oak,

belah) in Australia. (Hall, Specht and Eardley 1964.)
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Figure 138. Distribution of (a) Atriplex vesicaria (bladder saItbush) and
(b) Kochia sedijolia (bluebush) in Australia. (Hall, Specht and Eardley

1964.)



VEGETATION OF SOUTH AUST"RALIA 217

Wood 1947). Figures 129 to 135 clearly illustrate the effect of the arid periods
on the distribution patterns of species of Eucalyptus in the "sclerophylI" and
"savannah" land systems. Figure 136 and Table 21 show the effect on the
"mallee" species of Eucalyptus, while even arid zone species (Figures 137 and
138) show evidence of discontinuous distributions induced, partly during the
arid periods.

Table 21: Distribution of South Australian mallee species of Eucalyptus (after Smith, 1963).

Mount Upper
Species West. Eyre Yorke Kan- Lofty Flin- S.E. Vic- New

Aust. Pen. Pen. garoo Range ders Murray toria South
Island Area Range Lands Wales

------------------------

· behriana .... - + - + + + + + +
· brachycalyx - + - - - + + - -
· calycogona + + + + + + + + +

E. cneorifolia . - - - + + - - - -
E. conglobata + + - + - - - - -
E. conglobata + + + + + + + - -

ssp, (anceps)
E. diversifolia + + + + + - + + -
E. dumosa ssp. +- + + + +' - - - -

(pi/eata)
E. flocktoniae + + + - - - - - -
E. foecunda . . . + + + + + + + + +
E. gracilis ... + + + - - + + + +
E. incrassata .. + + + + + + + + +
E. lansdowneana - + - + - - - - -
E. morrisii . . . . - - - - - + - - +
E. odorata var. - + - - + + + - -

angustifolia
E.porosa ..... - + + - + + + + /+
E. remota .... - - - + - - - - -
E. rugosa ..... + + + + + - + - -
E. socialis ... + + + + + + + + +
E. viridis .... - - - - - + - + +

E
E
E

The flora has retained its heritage from the past sub-tropical climate of the
Early Tertiary. The dominant species of the "sclerophyll", the "savannah", and
the "malIee" land systems still show a summer-growth rhythm typical of sub
tropical areas, not of Mediterranean-climates where the dominant species grow
largely during spring (Specht and Rayson 1957; Donald 1958; Holland 1968).

Aridity was not the only destructive influence on the original Tertiary flora
which extended across southern Australia. The flora was typically found on very
infertile "and acid soils; in effect, the vegetation was composed of calcifugous
species. The invasion of the sea during the Tertiary onto the Eucla Basin between
Western Australia and South Australia and onto the Otway-Murray Basins between
Adelaide and Melbourne, not only destroyed the vegetation thus submerged, but
left behind large expanses of marine limestone when the sea retreated (Chapter
VI, Figure 26). The calcifuge vegetation (located then in south-western Western
Australia, central South Australia and in south-eastern Australia) could not easily
invade this calcareous environment and calcicolous species evolved or expanded
from formerly restricted habitats. The malIee species of Eucalyptus and asso
ciated flora resulted. As the climate deteriorated, calcareous coastal species, such
as the" chenopods, were able to expand and occupy habitats in the drier parts of
the "malIee" and in the arid zone.

The flora of the higher rainfall areas of South Australia dominated by
"sclerophyll" communities is centred on the lower portions of Eyre, Yorke, and
Fleurieu Peninsulas together with Kangaroo Island. As shown in Table 22, the
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Table 22: Affinities of South Australian species with Eastern and Western Australia (Murray
1931).

Total number of species .

Species found also in east Australia (%) .
Species found also in Western Australia(%) .
Species found both in Western and east Australia (%)
Species of east. Australian origin (%) .
Species of Western Australian origin (%) .
Species endemic to South Australia (%) .

Gulf Region

647

84
47
41
40

3
13

Lake Torrens
Region

387

80
45
40
39

5
9

bulk of the "sclerophyll" species in South Australia are shared with the eastern
States, almost exactly half of these are also found in Western Australia.

The flora of the Lake Frome Region lies in the arid zone and only 43 of the
657 species listed for the "sclerophyll" land systems are found in the area. The
proportions of species of eastern and western origin are almost identical in
"sclerophyll" and arid floras (Table 22).

As might be expected, the development during the Tertiary of the Gulfs in the
south of the State appears to have created a barrier to the dispersal of "sclero
phyll"· species from Western Australia and from eastern Australia. Table 23
clearly shows that Eyre Peninsula contains considerably more western species
than the Fleurieu Peninsula, which in contrast, contains a greater complement
of eastern species.

Table 23: The influence of the gulfs on the occurrence of species in the southern portion of
South Australia (Wood 1937).

Total number of species ~ .
Species of western origin .
Species of eastern origin .
Restricted species .

Eyre Peninsula

283
185
73
25

Fleurieu Peninsula

323
150
144
29

2. Alien species
At least 654 alien plants in 72 families have become naturalized in South Aus

tralia. This is more than 25 per cent of the total of 2,380 species of native plants
recorded for the State. Most of the aliens have become established in the
"savannah" land systems where they rapidly ousted the native ground stratum (see
Chapter IX). However, they are not confined to the "savannah" but are gradually
invading even the remnants of "sclerophyll" and "mallee" land systems as more
and more of these areas are settled. Fewer alien species have invaded the arid
zone, but in some regions weeds now occupy large areas of disturbed arid lands.
The countries of origin of the majority of the introduced plants have climates
akin to that of southern Australia, namely a Mediterranean-type climate. The
lands around the Mediterranean Sea, the Cape Province of South Africa,
California, and Chile have all contributed species to the flora (Table24); the
number of species from each country is clearly related to the: number of trade
routes between these countries and South Australia. England and. Europe have
also provided over a third of the aliens, and these have become established in the
most humid areas of the State.
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Table 24: The origin of species introduced into South Australia.

219

I
--

Region Monocots. Dicots. Total

Mediterranean Region ................ 47 161 208
Europe and Western Asia ............. 45 194 239
South Africa, especially Cape Province ... 34 50 84
Cosmopolitan plants .................. 15 35 50
South America, especially Chile 6 29 35
North America, especially California .... 3 26 29
South East Asia ...................... 2 7 9

Total ............... 152 502 654

The numbers of introduced plants has climbed alarmingly in the last 35 years.
Wood (1937) reported only 381 aliens in the State; now 654 have been recorded
by Black (1943-57) and Eichler (1965). Some of this increase is undoubtedly
due to better identification of alien species, but a reasonable percentage of' the
increase has resulted from escapes from gardens and from agricultural areas.
Even native plants from other States of Australia are now becoming naturalized
after escape from horticulture:-Sollya heterophylla and Albizia lophantha from
Westerri Australia; Pittosporum undulatum, Leptospermum laevigatum, Acacia
baileyana, and A. dealbata from eastern Australia are now established in the
Mount Lofty Ranges. Increased vigilance is undoubtedly required.
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APPENDIX I

PRINCIPAL SOIL PROFILE FORMS IN SOUTH AUSTRALIA,
THEIR DISTRIBUTION, AND ASSOCIATED PLANT COMMUNITIES

1. Soils with uniform texture profiles (U)

Soil Classification
Dominant Soil

Sand soils of minimal
development (Uc 1)

Calcareous sands

Siliceous sands

Coherent sands, shallow
varieties

Northcote
(1960, 1968)

Uc 1.11

Uc 1.2

Uc 1.43

Stephens
(1962)

Calcareous coastal
sands .

Desert sandhills

(Shallow sands)

Dominant Plant Association

(a) Coastal dune vegetation
(b) E. diversifolia-E. rugosa

(a) Acacia linophylla
A. ramulosa

(b) Acacia aneura-
A. brachystachya

(c) Triodia basedowii ±
E. gongylocarpa

(d) Triodia basedowii
Zygochloa paradoxa

Acacia kempeana-Cassia spp.
(+ some A. aneura). Often
ephemeral herbland

Distribution

(a) All coastal areas
(b) Coastal dunes with

aeolianite (southern
Kangaroo Island, southern
Yorke Peninsula) _/

(a) to (c) N.W. and Far N.W.
to Great Victoria Desert

(d) Far N.E. (SimpsonDesert);
N.E. (north and east of
Lake Frome)

Far N.W. (Tomkinson and
Musgrave Ranges)

<m
c
~
~
(5
Z
o
~

o:
o
c
~

6en

~
>
~

>:

Leached sand soils
(Uc 2)

Leached sand with a Uc 2.2
coloured, but not com-
pacted sand layer
below the bleach

Podzolic soils (a) E. baxteri
(b) E. fasciculosa ±

E. leucoxylon
(c) E. foecunda-E. incrassata

heath
(d) Sand-heath

Upper S.E. (dune ranges);
Murray Lands (Ninety-Mile
Plain)

N
w
\0



1. Soils with uniform texture profiles (D)-continued N
~
o

Soil Classification
Dominant Soil

Northcote
(1960, 1968)

Stephens
(1962)

Dominant Plant Association Distribution

Uc 5.11, Uc 5.12, Solonized brown
and Uc 5.13 soils

Red sands with an earthy Uc 5.21
fabric

Leached sand with a Uc 2.3
compact, or panlike
layer below the bleach

Triodia basedowii (+ some ~ Far N.W. (Plains around
Acacia aneura and Casuarina Tomkinson and Musgrave
decaisneana) Ranges); N.W. (south of

Great Victoria Desert)

-<
trlo

~
o
Z
o
~

enoc
~

~
~

~
~
>

Lower S.E. (dune ranges)

(a) Mount Lofty Range
(Palmer Scarp)

(b) Mount Lofty Range
(Mount Bold)

(c) Kangaroo Island (north
coast)

(a) Murray Lands (Peebinga
Billiatt)

(b)j
~Eyre Peninsula (central

(c) J and north-western)
(d) N.W. (Lake Gairdner)

(a) E. baxteri
(b) E. obliqua-E. baxteri
(c) E. viminalis ssp. huberana

E. baxteri

(a) E. incrassata-E. foecunda
Callitris verrucosa

(b) E. incrassata-E. f/ock
toniae- Callitris verrucosa

(c) E. socialis-Triodia sp.
(d) Acacia linophylla-

A. ramulosa (+ some
A. aneura)

(a) E. odorata-E. porosa;
Casuarina stricta

(b) E. camaldulensis

(c) E. cladocaly x

Podzols

(Red sands)

Skeletal soilsUc 6.11

Brown and red sands

Shallow, grey-brown,
sandy soils

Leached sand soils
(Dc 2)-continued

Coherent sandy soils
(Uc 6)

Sand soils with weak
horizon formation
(Uc 5)

Loamy soils of minimal
development (Urn 1)

Shallow, red-brown,
sandy soils

Calcareous and siliceous
loamy materials

Uc 6.13

Urn 1.1 and
Urn 1.2

Terra rossa soils
(sandy)

(a) Melaleuca lanceolata
Casuarina stricta

(b) E. diversifolia ±
E. rugosa

(a) Salt pan (no vegetation)
(b) Arthrocnemum ±

Pachycornia

Lower and Upper S.E.
(western); Kangaroo
Island (southern); Eyre
Peninsula (western)

Far N.W. (plus all arid areas)



Loamy soils with weak Shallow, calcareous, Um 5.11 Grey-brown and red (a) Myoporum p/atycarpum (a) N.E. (Olary Spur); North
pedologic loamy soils calcareous desert Casuarina cristata FIinders Ranges
development (Um 5) soils Acacia-Cassia-Eremophila

(b) Acacia sowdenii (b) N.W. (Port Augusta-Iron

'(a) and (b) + Atrip/ex and
Knob)

Koehia
(c) Atrip/ex vesicaria-Kochia (c) Nullarbor Plain

sedifolia
(d) Kochia astrotricha (d) N.W. (Coober Pedy- <Mount Eba) tTl

0
tTl

Shallow, dense, loamy Um 5.41 Skeletal soils (a) Acacia aneura (a) N.E. (Broken Hill) ~

soils (b) Acacia sowdenii (b) N.W. (Gawler Range) >-
~(+ Atrip/ex vesicaria and ~

Kochia sedifolia) 0
Z

Shallow, coherent and Um 5.51 - Acacia aneura Far N.W. (Tomkinson Range) 0
'ij

porous loamy soils
rJJ
0

Friable, loamy soils Dark, deep, porous, Um 6.12 Prairie soils Now cleared; probably Lower S.E. (Mount Gambier- C
(Um 6) loamy soils with brown tussock grassland Mount Schank) ~

subsoils
;>

Dark, shallow, porous, Um 6.21 Rendzinas (a) Coastal dune vegetation Lower S.E. (Woakwine Range) C
loamy soils (b) M e/a/euca /anceo/ata ~

~

Red, shallow, porous, Um6.24 Terra rossa soils (a) Me/a/euca /anceo/ata (a) Eyre Peninsula (Coffin >-
~loamy soils Bay-Port Lincoln); Yorke ~

Peninsula (Minlaton- >-
(b) Casuarina stricta +

Edithburg)
(b) Fleurieu Peninsula (west)

E.odorata
(c) E. fasciculosa- (c) Upper S.E. (Keith-

E. /eucoxy/on Bordertown)

Sub-plastic clay soils Shallow red clays Uf 5.31 Terrarossa soils E. cama/du/ensis Lower:S.E. (Coonawarra)
(Uf 5)

~
.......



1. Soils with uniform texture profiles (U)-continued N
.,J::...
N

Soil Classification
Dominant Soil Dominant Plant Association Distribution

Northcote Stephens
(1960, 1968) (1962)

Plastic clay soils (Uf6) Dark plastic clays Uf 6.32 - E. camaldulensis Lower River Murray flats

Saline clays Uf 6.61 Solonchaks (0) Salicornia quinqueflora S.E. (Kingston-Avenue); <(b) Arthrocnemum Northern (Port Broughton- t'rl
halocnemoides Port Pirie) Cl

(c) A triplex paludosa m
(d) Melaleuca halmaturorum ~

>
Cracking clay soils Shallow, dark clays Groundwater (a) Gahnia trifida-G. filum Lower S.E. (Plains)

~
Ug5.11 ~

0(Ug 5) rendzinas (± Poa poiformis) Z
(b) E. ovata-Jranthorrhoea

australis 0
~

Dark grey, self-mulching Ug 5.2 Grey soils of heavy (a) Casuarina luehmannii (a) Upper S.E. (Frances and C/J

clays texture (+ E. largiflorens) Bordertown) 0
C(b) E. behriana (b) Upper S.E. (Bordertown)
~(c) E. camaldulensis (c) Fleurieu Peninsula

(Willunga, Inman Valley)

~Saline, dark clays Ug 5.17 Solonchaks (a) Salicornia quinqueflora Lakes Alexandrina and Albert C/J
(b) Danthonia spp. ,..,

~

Grey, self-mulching, deep Ug 5.24 and Grey soils of heavy E. microtheca-Atriplex Far N.E. (watercourses into >r-
clays Ug 5.25 texture nummularia (+ Acacia Lakes Eyre and Callabonna) ~

cambagei) >

Yellow-grey, self- Ug 5.2 Grey soils of heavy (a) E. largiflorens River Murray flats
mulching clays texture (b) E. camaldulensis

Brown, self-mulching Ug 5.3 Brown soils of Astrebla pectinata Far N.W.(Tomkinson Range)
clays, various depths heavy texture and S.W. Queensland

Grey, not self-mulching, Ug 5.5 - Nitraria schoberi (?) Far N.E. (Simpson Desert and
deep clays east Lake Eyre)



2. Soils with gradational texture profiles (G)

Soil Classification
Dominant Soil Dominant Plant Association Distribution

Northcote Stephens
(1960, 1968) (1962)

Brown, calcareous Brown, calcareous earths Gc 1.12 and Solonized brown (a) E. socialis-E. gracilis (a) Murray Lands (northern);
earths (Gc) Gc 1.22 soils N.E. (southern); Yorke

Peninsula (northern);
<Mid-North; Eyre tIj

Peninsula (north-western) Cl
(b) Casuarina cristata l N .E. (southern) rn
(c) Myoporum platycarpum ,J ~

(d) Acacia sowdenii (d) Eyre Peninsula (northern); >
~

N.W. (west Lake Torrens) ~

0(e) Acacia aneura- (e) N.W.; N.E. (central) ZA. brachystachya
Acacia linophylla- 0
A. ramulosa ~

o:
Highly-calcareous Dark loamy earths Gc 1.11 Solonized brown E. socialis-E. gracilis Adelaide-Port Wakefield 0

loamy earths (Gc 1) soils C

~
Grey-brown loamy earths Gc 1.12 Solonized brown (a) E. socialis-E. gracilis (a) Murray Lands (Murray

>soils ± E. brachycalyx Bridge to Pinnaroo); Yorke
± E. flocktoniae (on Eyre Peninsula (northern); N .E. Co:
Peninsula) (south western); Eyre ~

Peninsula (northern) ~

>(b) Kochia sedifolia (b) Murray Lands (Renmark- ~± K. pyramidata Mildura) ~

>
Red earths (Gn 2.1) No A2 horizon present; Gn 2.12 Lateritic red earths Acacia aneura- N.W. and Far N.W.

neutral reaction trend A. brachystachya

No A2 horizon present; Gn 2.13 Arid red earths Acacia aneura- N.E. (N.S.W. border); N.W.
neutral reaction trend A. brachystachya (Mount Eba)

Friable (highly Brown, and red, friable Gn 3.22 and Krasnozems; terra Now cleared; probably Lower S.E. (Glencoe, Lake
structured) earths earths Gn 3.12 rossa soils tussock grassland ± Leake, Lake Edwards)
(Gn 3) E. camaldulensis N

~
w



3. Soils with contrasting (duplex) texture profiles (D) N
,.J::...
,.J::...

Soil Classification
Dominant Soil Dominant Plant Association Distribution

Northcote Stephens
(1960, 1968) (1962)

Crusty, loamy soils with No A2 horizon or Dr 1.13 and Stony desert table- (a) Atrip/ex vesicaria N.E. (Mootooroo-Broken
red, clayey subsoils sporadically bleached Dr 1.33 land soils (b) Kochia sedifolia Hill); N.W. (Whyalla-Port
(Dr 1) A2 horizon; alkaline ± K. pyramidata Augusta)

reaction trend through <profile m
0

Sporadically bleached A2 Dr 1.33 Stony desert table- (a) Atrip/ex vesicaria I N.E. (Cradock and Broken m
~

horizon; alkaline land soils (b) Kochia sedifolia ~ Hill) :>
reaction trend through ± K. pyramidata J P-j

;....l

profile (c) Atriplex vesicaria- (c) N.W.(west Lake Torrens) 0
Ixiolaena leptolepis Z

(d) Atriplex rhagodioides (d) Far N.W. (eastern); Far 0± Astrebla pectinata N.E. (east of River ~
Diamentina)

C/J

Sporadically bleached A2 Drl.32 Stony desert table- Atriplex rhagodioides Far N.E. (north-east)
0
e

horizon; neutral land soils ± Astrebla pectinata ~reaction trend through
profile

~Hard-setting, loamy Unbleached A2 horizon; Dr 2.23 Red-brown earths (a) E. odorata or E. porosa (a) Southern Districts C/J
soils with red, clayey alkaline reaction trend ± Casuarina stricta (Adelaide Plain, northern ~

subsoils (Dr 2) through profile ± E. leucoxylon Palmer Scarp); .Yorke :::c
:>Peninsula (Maitland); ~

Eyre Peninsula (Cleve, ;....l

Yardea, Yeelanna)
:>

(b) Lomandra dura-Le effusa (b) Southern Districts
(northern)

(c) Kochia brevifolia ± (c) Hawker
Atriplex vesicaria

UnbleachedA2 horizon; Dr 2.22 Red podzolic soils (a) E. leucoxylon - Mount Lofty Range-
neutral reaction trend ± E.odorata Fleurieu Peninsula
through profile (b) E. camaldulensis (on

slopes)



.f. Pedal-the soil material, when moist, contains natural soil aggregates or peds; apedal-the moist soil material lacks peds.

Bleached A2 horizon- Dy 3.43
pedal* subsoils; alkaline
reaction trend through
profile

Hard-setting, loamy
soils with mottIed
yellow, clayey sub
soils (Dy 3)

Unbleached A2 horizon
-apedal* subsoils; acid
reaction trend through
profile

Un bleached A2 horizon
with ironstone
gravels-apedal sub
soils; acid reaction
trend through profile

Unbleached A2 horizon;
neutral reaction trend
through profile

Bleached A2 horizon;
neutral reaction trend

through profile

Bleached A2 horizon
apedal subsoils;
alkaline reaction trend
through profile

Dy 3.61

Dy 3.61

Dy 3.22

Dy 3.42

Dy3.83

Yellow podzolic
soils

Lateritic podzolic
soils

Grey-brown
podzoIic soils

Yellow podzoIic
soils

Soloths

Soloths

(a) E. rubida
(b) E. obliqua-E. baxteri
(c) E. obliqua-E. goniocalyx
(d) E. fasciculosa ±

E. leucoxylon
(e) E. cosmophylla

(a) E. obliqua-E. baxteri
E. baxteri-E. cosmophylla

(b) E. diversifolia-
E. cosmophylla
E. remota

(c) E. cladocalyx

(a) E. leucoxylon
E. camaldulensis

(b) E. odorata ±
Casuarina stricta
E. camaldulensis

(a) E. leucoxylon

(b) E. macrorhyncha and
E. goniocalyx

(c) E. cladocalyx
E. goniocalyx
E. woollsiana ssp.
(microcarpa)

(d) E. odorata var.
angustifolia

E. incrassata-E. f/ocktoniae
Melaleuca uncinata

E. camaldulensis

Mount Lofty Range

(a) Fleurieu Peninsula;
Kangaroo Island (central)

(b) Kangaroo Island (central)

(c) Eyre Peninsula (Koppio
Hills, WaniIIa)

(a) Mount Lofty Range
(Birdwood, Woodside
Mount Pleasant, Meadows)

(b) Eyre Peninsula (Koppio
Hills)

(a) Mount Lofty Ranges
(YankaIiIIa); Kapunda
Hills

(b) Clare Hills

(c) Southern FIinders Range

(d) Eyre Peninsula (Koppio
Hills, Kapinnie)

Eyre Peninsula (Ungarra
Tumby Bay)

Lower S.E. (Naracoorte
Aspley)

<
tT1o
tT1

~
P-j
~
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o
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3. Soils with contrasting (duplex) texture profiles (D)-continued
N
~
0\

Soil Classification
Dominant Soil

Northcote
(1960, 1968)

Stephens
(1962)

Dominant Plant Association Distribution

Sandy soils with
mottled-yellow, clayey
subsoils (Dy 5)

Bleached A2 horizon;
acid reaction trend
through profile

Bleached A2 horizon;
with a lateritic layer;
acid reaction trend
through profile

Bleached A2 horizon;
neutral reaction trend
.through profile

Bleached A2 horizon;
alkaline reaction trend
through profile

Bleached A2 horizon
apedal subsoil;
alkaline reaction trend
through profile

Dy 5.41

Dy 5.91

Dy 5.42

Dy 5.43

Dy 5.83

Yellow podzolic
soils

Lateritic podzolic
soils

Meadow podzolic
soils

Solodized solonetz
soils

Soloths (solods)

(a) E. obliqua-E. baxteri
(b) E. baxteri-E. cosmophylla

(a) E. baxteri-E. cosmophylla
(b) E. diversifolia-

E. cosmophylla

(a) E. camaldulensis
Wet heath-rushes

(b) E. leucoxylon-
E. fasciculosa

(c) E. incrassata-Melaleuca
uncinata

(a) Wet-heath/saline-heath
(b) E. incrassata-Melaleuca

uncinata (+ E. f/ocktoniae
on Eyre Peninsula)

(c) E. cneorifolia-Melaleuca
uncinata

E. socialis-E. incrassata
(+ Triodia irritans)

Kangaroo Island (Flinders
Chase)

Kangaroo Island (Flinders
Chase)

(a) Lower S.E. (Nangwarry
Kalangadoo)

I "
1- Upper S.E. (Bangham Scrub,
I Ninety-Mile Plain)
J
(a) Lower S.E.;· Upper S.E.
(b) Upper S.E.: Milang;

Barossa Valley; Yorke
Peninsula; Eyre Peninsula

(c) Kangaroe Island (eastern)

Murray Lands (Mulpata
Peebinga)

-<m
Cl
~
>
~oz
o
~

7JJg,
~

6
~
~r
5=



4. Soils with organic profiles (0)

Soil Classification
Dominant Soil

Northcote
(1960, 1968)

Stephens
(1962)

Dominant Plant Association Distribution

Organic soils (0) Fen soils o Peat soils (a) Leptospermum pubescens- Lower S.E. (Eight Mile Creek)
Melaleuca squarrosa

(b) Baumea juncea-
B. rubiginosa <m

Cl
t!1
~

~oz
o
~
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~
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APPENDIX 11

PLANT SPECIES RECORDED IN THE "SCLEROPHYLL" LAND
SYSTEMS

1. NATIVE SPECIES
The distribution of species in plant communities with sclerophyll understorey

in South Australia is recorded below for the following alliances:

Plant community District Reference

Eucalyptus obliqua-E. baxteri Mt. Lofty Ranges SAdamson and Osborn (1924)
alliance tSpecht and Perry (1948)

E. obliqua-E. goniocalyx Mt. Lofty Ranges Adamson and Osborn (1924)
alliance Specht and Perry (1948)

Martin (1961)
E. obliqua-E. baxteri South East {CroCker (1944)

alliance Welbourn and Lange (1968)
E. obliqua-i-E. baxteri Kangaroo Island f Baldwin and Crocker (1941)

alliance l Northcote and Tucker (1948)
E. [asciculosa alliance Blewitt Springs, {SpeCht and Perry (1948)

Mt. Lofty Ranges Martin (pers, comm.)
E. baxteri-i-E, cosmophylla Mt. Compass, Adamson and Osborn (1924)

alliance M1. Lofty Ranges
Heath formation! Lower South East Crocker (1944)
Heath formation- Upper South East f Coaldrake (1951)

l Specht and Rayson (1957 )

lXanthorrhoea australis-i-Banksia ornata-Hakea rostrata-i-Casuarina paludosa
association.

:!'Xanthorrhoea australis-i-Banksia ornata-i-Casuarina pusilla association.

The species are grouped firstly according to Raunkiaer's life-form classes (see
Chapter 11) and then alphabetically under families arranged according to Black's
"Flora of South Australia" (1943-57).

An X in the column indicates the presence of the particular species in the plant
community of that district; a - indicates that the species has not been recorded in
the literature.
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Species

--------------1----1--------- _
MEGAPHANEROPHYTES

(trees more than 8 m tall)
--------------1------------ _
Mimosaceae-

Acacia mearnsii .
A. melanoxylon .

Myrtaceae-s-
Eucalyptus baxteri .
E. fasciculosa .
E. goniocalyx .
E. viminalis ssp. huberana

(E. viminalis X E. aroma
phloia)

E. obliqua .
E. rubida .

X

X
X

X
X

X
X

X

X
X

X
X

X

X

X

X

x
X
X

----------------1------------- _
MESOPHANEROPHYTES

(small trees and tall shrubs
2-8 In tall)

--------------1------------ _
Casuarinaceae-

Casuarina stricta .
Proteaceae--

Banksia marginata (tree form)
Santalaceae-

Exocarpos cupressiformis . . . . .
Pittosporaceae->

Bursaria spinosa .
Mimosaceae-

Acacia oxycedrus .
A. pycnantha .
A. retinodes _ .

Fabaceae-
Viminaria juncea .

Myrtaceae-
Eucalyptus cosmophylla .
Leptospermum pubescens .

X

X

X

X

X
X

X
X

X

X

X

X

X

X

X

X
X

X

X

X

X

X

X

X

--------------1--------- _
NANOPHANEROPHYTES

(shrubs from 25 cm to 2 m tall)
--------------1---------------------
Osmundaceae-

Todea barbara .
Xanthorrhoeaceae-

Xanthorrhoea australis .
X. quadrangulata .
X. semiplana .
X. tateana .

Casuarinaceae-
Casuarina muellerana .
C. paludosa .
C. pusilla .
C. striata .

Proteaceae-
Adenanthos sericea .
A. terminalis . . . . . . . . . . . . . . •

X

X
X

X

X

X

X

X

x
X
X

X
X

X

X

x

X
X

X

X

X

X

X

X

X

X

X
X

X

X

X

X
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Species

-------~-------I--------------------_
Proteaceae-continued

Banksia marginata (shrub form)
B. ornata .
Conospermum patens .
Grevillea ilicifolia .
G. lavandulacea .
G. quinquenervia .
Hakea muellerana .
H. nodosa .
H. rostrata .

. H. rugosa .
H. ulicina .
H. vittata .
Isopogon ceratophyllus .
Persoonia juniperina .
Petrophile multisecta .

Santalaceae-
Choretrum glomeratum .
C. spicatum .

Gyrostemonaceae-
Gyrostemon australasicus . . . . .

Pittosporaceae-
Cheiranthera cyanea .

Rosaceae-
:Rubus triphyllus .

Mimosaceae-
Acacia continua .
A. myrtifolia .
A. rotundifolia .
A. rupicola .
A. sophorae .
A. spinescens .
A. suaveolens .
A. verniciflua .
A. verticillata .

Fabaceae-
Bossiaea cinerea .
Daviesia brevifolia .
D. genistifolia .
D~ ulicifolia .
D. virgata .
Dillwynia glaberrima .
D. hispida .
D. sericea .
Phyllota pleurandroides .
P. remota .
Platylobium obtusangulum .
Pultenaea acerosa .
P.daphnoides .
P. graveolens .
P. involucrata .
P. largiflorens .
P. trinervis .
P. villi/era .
P. viscidula .
Sphaerolobium vimineum .

x

x
x

x
X
X

X
X

X

X

X
X
X
X

X

X
X

X

X
X

X
X

X
X
X
X
X
X

X

X

X

X
X

X
X

X

X
X

X

X

X

X

X
X
X
X

X
X

X
X
X

X

X

X
X
X

X

X
X

X

X
X

X

X
X

X

X

X

X

X

X
X

X
X

X

X

X

X
X
X

X

X
X
X

X

X
X
X

X

X
X

X
X
X

X

X

X

X
X

X

X

x

X

X
X

X

X

X

X

X

X
X

X
X
X

X

X

X

X

X

X
X
X

X

X

x
X
X

X

X

X
X
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Species

--------------1------- _
Rutaceae-

Boronia coerulescens .
B. filifolia 0 • 0 •• 00 0 .

Correa reflexa . 0 •••••••••••

Geijera linearifolia .. 0 0 0 • 00' •

Zieria veronicea 000. 0 • 0 •••••

Tr eman draceae-
Tetratheca ciliata ......• 0 •••

T. ericifolia 0 0 0 •••••••••• 0 ••

T. halmaturina 0 • 0 •• 0 •• 0 0 0 0 0 0

T. pilosa o. o. 0 0" 0 0 •• 00000.

Euphorbiaceae-
Amperea xiphoclada "0 0 ••• 0

Phyllanthus hirtellus .... 0 0 0 0

Poranthera ericoides .. 0 0 0 0 0 •

Sapindaceae-
Dodonaea viscosa .. 0 0 0 0 0 •• 0

Rhamnaceae-
Cryptandra hispidula .... 0 • 0 •

C. leucophracta 0 ••••• 0 ••

C.propinqua 0 0 o. 0"

C. tomentosa 0 0 0 0 0 0 0 • 0 0 • 0 0 0

Spyridium coactili/olium
S. parvifolium 0 0 • 0 0 0 0 • 0 0 0 0 0 0

S. spathulatum . 0 0 •••• 0 • 0 0 • 0

S. subochreatum 0 0 0 •••

S. thymifolium 0 •••••••• 0 0 0 0 0

S. vexilliferum 0 ••• 0 0 • 0 • 0 •••

Sterculiaceae-
Thomasia petalocalyx 0 •• 0 0 0 0 •

Dilleniaceae-
Hibbertia exutiacies o. 0 • 0 0 • 0

H. fasciculata 0 ••• 0 0 • 0

H. sericea '0' 0 ••••• 0 0.000. 0

H. stricta 0" 0 0 0 ••••• 0 • 0 0 0 0

H. virgata .0 ••••• 00000.00. 0

Violaceae-
Hybanthus floribundus 0 0 • 0 0 0 0

Thymelaeaceae-
Pimelea dichotoma 0 • 0 •••••••

P.flava 0 •••••••

P. phylicoides .. 0 ••• 0 • 0 • 0 •••

P. octophylla 0 •••••••••

P. spathulata 0 •••

P. stricta .. 0 0 • 0 •••••••• 0 0 ••

Myrtaceae-
Calytrix tetragona o. 0 • 0 • 0 • 0 •

Darwinia micropetala
Leptospermum juniperinum . 0 •

L. myrsinoides ... 0 0 0 • 0 • 0 •••

Lhotskya alpestris
L. glaberrima . . 0 • 0 0 •••••••••

Melaleuca decussata. 0 • 0 0 ••••

M. gibbosa. 0 ••• 0.000. 0.00 ••

M.oraria .

X

X

X

X

X

X
X
X
X
X

X

X

X
X
X

X

X
X
X
X

X

X
X

X

X

X

X

X

X
X

X

X

x

X
X

X

X

X

X

X

X

X

X
X
X
X

X
X
X
X
X

X

X

X
X

X

X
X
X

X

X

X

X

X

X

X

X
X

X

X

X

x

X

X
X
X

X

X
X
X

X

X

X

X

X

X

X

X
X
X

X

X

X
X

X

x

X

x
X

X
X
X
X

X

X

X

X

X

X

X

X
X
X

X

X
X

X

x
X
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Species

------------------------------------
Epacridaceae-

Acrotriche fasciculiflora .
Astroloma conostephioides .
Brachyloma ciliatum .
B. ericoides .
Epacris impressa .
Leucopogon australis .
L. collinus .
L. cordifolius .
L. rufus .
Lissanthe strigosa .
Monotoca scoparia .
Sprengelia incarnata .
Styphelia adscendens .
S. exarrhena .

Loganiaceae-
Logania linifolia .
L. ovata .
L. vaginalis .

Lamiaceae-
Prostanthera behriana .

Solanaceae-
Anthocercis angustifolia .....

Scrophulariaceae-
Veronica derwentia .

Goodeniaceae-
Goodenia amplexans .
G.ovata .

Asteraceae-
Ixodia achillaeoides .
Olearia ramulosa .
O. tubuliflora .
Senecio hypoleucus .

CLIMBING NANOPHAN
EROPHYTES (climbers
up to 2 m tall)

x
X

X
X

X
X
X

X

X

X

X

X

X

X
X

X
X
X
X

X

X

X

X

X
X
X

X
X
X
X

X

X

X

X

X

X

X

X

X

X

x

x

X

X

X

X

X

X

---------------1------------ _
Pittosporaceae-

Billardiera sericophora
Marianthus bignoniaceus ....

Fabaceae-
Hardenbergia violacea .

Polygalaceae-
Bredemeyera volubilis .

X
X

X

X
X

X
--------------1------------- --- _
CHAMAEPHYTES (prostrate

plants and dwarf shrubs
up to 25 cm tall)

--------------1-----'--·1------------ ' _
Polypodiaceae-

Adiantum aethiopicum .
Anogramma leptophylla .
Aspleniumflavelifolium .
Blechnum minus .
B. nudum .

X
X
X
X
X
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Species

--------------1-------------------------
Polypodiaceae-continued

Cheilanthes tenuifolia
Pleurosorus rutifolius .
Pteridium esculentum .

Caryophyllaceae-
Stellaria palustris .

Ranunculaceae-
Ranunculus lappaceus .
R. rivularis .

Brassicaceae-
Rorippa laciniata .

Rosaceae-
.Acaena anserinifolia
A. ovina (sens. lat.) .

Fabaceae-
Bossiaea prostrata .
Eutaxia microphylla .
Glycine clandestina .
Gompholobium ecostatum .
Kennedia prostrata .
Pultenaea laxiflora .
P. pedunculata .
P. prostrata .
P. te'!uijo!ia .
P. trinervis .

Geraniaceae-
Geranium solanderi .

Polygalaceae-
Bredemeyera calymega .

Stackhousiaceae-
Stackhousia monogyna .

Hypericaceae-
Hypericum japonicum .

Violaceae-
Viola hederacea .

Thymelaeaceae-
Pimelea glauca .

Myrtaceae-
Baeckea ericaea .
B. ramosissima .
Kunzea pomifera .

Onagraceae-
Epilobium billardierianum ....

Haloragaceae-
Glischrocaryon behrii .
Haloragis heterophylla .
H. tetragyna ' .
H. teucrioides .

Apiaceae-
Hydrocotyle laxiflora .
Xanthosia dissecta .
X. pusilla .

Epacridaceae-
Acrotriche affinis .
A. serrulata .
Astroloma humifusum .

x
X
X

X

X
X

X

X
X

X
X
X
X
X

X

X

X

X

X

X

X

X
X
X

X

X
X

X

X

X

X

X
X
X

X

X

X

X
X

X

X

X
X

X
X

X

X

X
X

X

X

X

X

X

X
X

X
X

X

X

X

X

X

X
X

X
X

X

X

X

X

X

X

X

X

X

X
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Species

--------~----·I-------------------------
Epacridaceae-continued

Leucopogon clelandii ......••
L. concurvus .
L. costatus .
L. ericoides .
L. hirsutus .
L. virgatus .
L. woodsii .

Convolvulaceae-
Wilsonia rotundifolia .

Scrophulariaceae-
Euphrasia collina .
Gratiola peruviana .

Rubiaceae-
Galium gaudichaudii .
Opercularia scabrida .
O. varia .

Goodeniaceae
Dampiera lavandulacea
D. marifolia .
D. rosmarinifolia .
Goodenia geniculata .
G. primulacea .
Scaevola albida .

Brunoniaceae-
Brunonia australis .

Stylidiaceae-
Stylidium graminifolium .

Asteraceae-
Helichrysum apiculatum .
H. baxteri .
H. blandowskianum .
H. obtusifolium .
H. scorpioides .
H. semipapposum .
Leptorhynchos squamatus .
olearia ciliata .
O. grandiflora .
Senecio hispidulus
S. lautus .
Vittadinia triloba .

x
X

X

X
X

X
X
X

X

X
X
X
X

X

X

X
X
X

X
X
X
X
X
X
X

X

X

X

X

X

X

X

X

X

X
X

X X

X

X

X

X
X
X

X
X
X

X

X

X

X
X

X

X

X

X

X

X

X

X

X
X
X

X

X
-------------1·------------------------
HEMICRYPTOPHYTES

(perennial, grass-like plants)
-------.;..------.1---0

- - - - - - ---------------

Poaceae-
Amphipogon caricinus .
Danthonia sp .
D. racemosa .
Dichelachne crinita .
D. sciurea .
Neurachne alopecuroidea .
Poa poiformis .
Sporobolus africanus
Stipa sp .
Stipa pubescens .

X

X
X
X
X
X
X

X

X

X
X
X

X

X

X

X

X

X
X~

X

X
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Species

---------------------------------------
Poaceae-continued

S. setacea .
Themeda australis .

Cyperaceae-
Baumea acuta .
B. juncea .
B. rubiginosa .
Carex appressa .
C. gunniana .
C. tereticaulis .
Chorizandra enodis .
Cyperus vaginatus .
Gahnia clarkei .
G. lanigera .
G. trifida .
Lepidosperma canescens .
L. carphoides .
L. congestum .
L. laterale .
L. semiteres .
L. viscidum .
Schoenus apogon .
S. brachyphyllus .
S. breviculmis .

Restionaceae-
Calorophus minor .
Hypolaena fastigiata
Lepidobolus drapetocoleus .
Leptocarpus brownii .
L. tenax .

Juncaceae-
Juncus holoschoenus
J.pallidus .
J. pauciflorus .
J. planifolius .

Liliaceae-
Dianella laevis .
D. revoluta .
Laxmannia sessiliflora
Lomandra dura .
L. fibrata .
L. glauca .
L.juncea .
L. leucocephala .
L. longifolia .
L. micrantha .
L. multiflora .

Iridaceae-
Patersonia longiscapa .

x
X

X
X
X
X
X
X

X

X

X
X
X
X

X

X
X
X
X

X
X
X
X

X
X
X

X

X
X

I
-I

X

X

x

X

x

X
X

x

-I

x

X

X
X

X

x

x

x
X
X

X

X

X

x
X
X
X
X

X

X

X

X

X
X
X

X
X

X

X

X

x

x
X

x

X
X
X

--------------1----1---------------------

--------------1---------------------.---

GEOPHYTES (pseudo-annual
plants reproducing from bulbs,
corms, and rhizomes)

LiIiaceae-
Anguillaria dioica .
Arthropodium milleflorum .

X
X

x
-I

X
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Species

----------------------------------------
Liliaceae-continued

A. strictum .
Bulbinopsis bulbosa .
Burchardia umbellata
Chamaescilla corymbosa .
Thysanotus juncifolius .
T. patersonii .
Tricoryne elatior .

Amaryllidaceae-
Hypoxis glabella .

Orchidaceae-
Acianthus caudatus .
A. exsertus .
Caladenia carnea .
C. deformis .
C. dilatata .
C. patersonii .....••........
Dipodium punctatum .
Diuris maculata .
Eriochilus cucullatus .
Glossodia major .
Leptoceras fimbriatum
Lyperanthus nigricans .
Microtis unifolia .
Prasophyllum elatum .
P. patens .
Pterostylis cucullata .
P. nana .
Thelymitra antennifera .
T. aristata .
T. azurea .
T. grandiflora .

Droseraceae-
Drosera auriculata .
D. binata .
D. peltata .
D. planchonii .
D. whittakeri .

Oxalidaceae-«
Oxalis corniculata .

Asteraceae-
Microseris scapigera .

x
X
X
X

X
X

X

X
X
X
X
X

X
X
X
X
X
X

X

X
X
X
X

X

X
X
X
X
X

X

X

X

X

X

X

x

X
X

X

X

X

X

X
X

X

X

X
X
X

x

X

X

X

X

X

--------------1------._-------------- _
THEROPHYTES (annual

plants reproducing from seeds)
--------------\-----------------------
Poaceae-

Stipa macalpinei .
Cyperaceae-

Cyperus tenellus .
Centrolepidaceae-

Centrolepis aristata .
C. strigosa .

Juncaceae-
Juncus bufonius I

X

X
X

X

X

x

X
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Species

----'---------------[------------------------
Crassulaceae->

Crassula pedicellosa .. 0 0 0 0 0 0

C. sieberana 0 • 0 0 0 • 0 0 0 0 0 •• 0 0 0

Euphorbiaceae-
Poranthera microphylla 0 • 0 0 0 0

Apiaceae-
Daucus glochidiatus 0 0 • 0 • 0 • 0 0

Hydrocotyle callicarpa . 0 0 0 0 0

Campanulaceae-
Wahlenbergia spp. 0 •• 0.00000

Asteraceae-
,Craspedia uniflora 0 ', • 0 0 • 0 0 0 0 •

Gnaphalium japonicum 0 0 0 0 0 •

Sigesbeckia orientalis 0 0 • 0 0 0 0

x
X

X

X
X

X

X
X
X

X

X

X

X

X

X

X

---.--------""""'----------1------------------------
PARASITIC EPIPHYTES

X

XX
X

X
X

X
X

X
X

I-------------1------------------,---'---

- - - - -1- -Loranthaceae-
Amyema miquelii 0 • 0 0 0 •• 0 0 00 0

Lysiana exocarpi 0 0 • 0 0 0 • 0 0 • 0

Lauraceae-
Cassytha glabella 0 0 • 0 0 0 0 0 0 • 0

C. melantha 0 0 0 0 • 0 • 0 0 0 0 0 0 0 0

Cipubescens 0 0 • 0 0 0 0 0 • 0 0 0 0 • 0

2. INTRO'DUCED SPECIES FOUND ON DISTURBE,D SIT'ES IN
SCLEROPHYLL COMMUNITIES

NANOPHANEROPHYTES
(shrubs from 25 cm to 2 m tall)

Rosaceae
Crataegus monogyna
Rosa rubiginosa
Rubus procerus
Ro ulmifolius

.Fabaceae
Cytisus scoparius
Teline maderensis
Ulex europaeus

Verbenaceae
Verbena bonariensis

CHAMAEPHYTES
(prostrate plants and. dwarf fshrubs

up to 25 cm tall)
Polygonaceae

Rumex crispus

Fabaceae
Trifolium repens

Apiaceae
Foeniculum vulgare

Plantaginaceae
Plantago lanceolata

Asteraceae
Hypochoeris radicata
Picris hieracioides
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HEMICRYPTOPHYTES
(perennial grass-like plants)

Poaceae
Anthoxanthum odoratum
Dactylis glomerata

THEROPHYTES

(annual plants reproducing from
seeds)

Poaceae
Aira caryophyllea
Briza maxima
B. minor
Bromus diandrus
B. mollis
Vulpia bromoides

Juncaceae
Juncus capitatus

Polygonaceae

Rumex angiocarpus

Caryophyllaceae
Cerastium glomeratum

Fabaceae
Trifolium angustifolium

Geraniaceae
Geranium dissectum

Primulaceae
Anagallis arvensis

(var. arvensis & var. caerulea)

Asteraceae
Carduus tenuiflorus
Cirsium vulgare
Hypochoeris glabra
Inula graveolens
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APPENDIX III

PLANT SPECIES REC,ORDED IN THE "SAVANNAH" LAND
SYSTEMS

The distr,ibution of species in plant communities with savannah understorey in
South Australia is recorded below for the following associations:

Association District Reference

Casuarina stricta
Casuarina luehmannii
Eucalyptus' odorata-E.

woollsiana ssp. (microcarpa)
E.odorata

E. leucoxylon
E. leucoxylon-s-E, viminalis

Lomandra dura-Le effusa

Murray Lakes
Tatiara
Tatiara

M1. Lofty Ranges

Tatiara
M1. Lofty Ranges

Burra-Terowie

Jessup (1946)
Specht (1951)
Specht (1951)

{
A damson and Osborn (1924)
Specht .and Perry (1948)
Specht (1951)

{
Adamson and Osborn (1. 924)
Specht and Perry (1948)
Jessup (1948)

The species are grouped firstly according to Raunkiaer's life-form classes (see
Chapter 11) and then alphabetically under families arranged according to Black's
"Flora of South Australia" ( 1943-57).

An X in the column indicates the presence of the particular' species ,in the plant
community of that district; a - indicates that the species has not been recorded in
the literature; a ? indicates a doubtful record. If the abundance of the species
isknown,categories such as VC == very common, C == common, and R -,- rare
are used instead of an X.

1. NATIVE .SPECIES

Species

------,--------'--------1---------------.------

x

VC

- - - - - X -
- - - - VC VC -,

- - X VC - - -
- - VC X - - -
- - VC - - - -
-

I
- - - - VC -

MEGAPHANEROPHYTES (trees
more than 8 m tall)

Casuarinaceae
Casuarina luehmannii 0 0 0 0 0 0·0 , ••••• 0

Mimosaceae-
Acaciamelanoxylon. 0 •••• 0 •• 0 ••••••

Myrtaceae-
Eucalyptus camaldulensis .. 0 ••••• 0 ••

E. leucoxylon . 0 0 •. 0 0 0 0 • 0 0 0 0 0 ••••••

E. woollsiana ssp. (microcarpa) 0 0 ••••

E.·odoratao 0.00000000. 0 0 •• 0 ••• 0.0.

E. pf!ro.sa : 0 0 0 • 0 • 0 0 0 • 0 • 0 • 0 0 0 • 0 0 0 0 •

E. viminalis 0 0 0 0 • 0 •• 0 • 0 0 • 0 •• 0 0 0 0 0 0 •

------1----1----

=I X
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------------------------,-------:-----------------

Species

----------.---------1----1__- _
MESOPHANEROPHYTES .. (small

trees and tall shrubs 2-8 m tall)
----------------'---1--- _
Cupressaceae

Callitris preissii
Casuarinaceae--

Casuarina stricta 0 0 0 0 0 0 • 0 0 0 • 0 • 0 0 • 0

Proteaceae-
Banksia marginata (tree form) 00000.

Hakea leucoptera 0 0 • 0 ••• 0 0 ••• 0 0 0 • 0 0

Santalaceae-
Exocarpos cupressiformis 0 0 •• 0 0 0 0 • 0

Santalum acuminatum 0 • 0 ••••• 0 0 0 0 • 0

Pittosporaceae-
Bursaria spinosa 0 0 0 0 00 0 0 0 0 0 00 0 0 • 0 0 0

Pittosporum phylliraeoides . 0 0 0 • 0 0 0 0 0

Mimosaceae-
Acacia ligulata 0 0 0 0 0 o. 0 • 0 •• 0 • 0 • 0 0 0

A. pycnantha 0 0 • 0 0 0 0 0 0 • 0 0 00 0 0 0 0 0 0 0

Ao retinodes 0 0 • 0 0 0 • 0 0 0 0 0 0 0 0 •• 0 0 0 0 0

Myrtaceae-
Melaleuca lanceolata 0 0 0 0 • 0 0 •• 0 0 0 0 0 0

Solanaceae-
Nicotiana glauca, 0 • 0 0 0 • 0 0 0 0 .00.000

Myoporaceae-
Myoporum platycarpum 0 0 0 0 0 • 0 0 0 0 0 0

C

VC

C

VC
R

R
VC

VC

C

X

X

X

X

X
X

X

X

x
x

X

X

X

X

x
X

-----------,.------1--------------- _
NANOPHANEROPHYTES (shrubs

from 25 cm to 2 m tall)

Polypodiaceae-
Pteridium esculentum 00.0.0 •••• 0. 0 •

Xanthorrhoeaceae-
Xanthorrhoea semiplana 00.00000. 0 0

Proteaceae-
Hakea rugosa 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0

Chenopodiaceae-
Enchylaena tomentosa 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Kochia brevifolia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0

Rhagodia crassifolia o. 0 0 0 0 • 0 0 • 0 • 00 0

Amaranthaceae--
Ptilotus erubescens. 0 0 • 0 0 0 0 •• 0 0 • 0 0 0 0

Po polystachyus 0 0 • 0 • 0 0 0 0 0 0 0 •• 0 0 0 0 0

Mimosaceae-
Acacia acinacea 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0

A. armata 00' 00000000.00000. 0 0 0.0

A. brachybotrya . 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0

A ofarinosa 0 0 0 0 0 • 0 0 0 • 0 0 0 ••• 0 0 0 • 0.0 0

A. menzelii 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 0

A. rotundifolia 0 0 0 0 0 • 0 0 0 0 0 0 0 0 • 0 0 0 • 0

A. rupicola 0 0 •• 0 0 0 0 0 0 • 0 0 0 0 0 0 • 0 0 0 • 0

A. spinescens 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Caesalpinaceae--
Cassia nemophila 0 0 • 0 •• 0 0 0 0 0 0 0 •• 0 0

R

C
VC
C

C
VC

C

VC

X

X

X

X
X

X

X
X

X

X

X

X

X

X
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Fabaceae-
Indigo/era australis ...... .- .. .' ...... - - - X - X -
Psora/ea patens ................... - - - X - - -

Euphorbiaceae-
Adriana klotzschii . . . . . . . . . . . . . . . . . - - - X - - -
Beyeria opaca . . . . . . . . . . . . . . . . . . . . . R - - - - - -

Sapindaceae-
Dodonaea viscosa . . . . . . . . . . . . . . . . . . R - - X - X -

StercuIiaceae-
Thomasia petalocalyx . . . . . . . . . . . . . . - - - X - X -

Asteraceae-
Ixodia achillaeoides .........••.... - - - - - X -
Olearia floribunda ................. R - - - - - -
O. ramulosa ...................... - - - X - X -
Senecio hypoleucus ... '............. - - - - - X -

---------------
CLIMBING NANOPHANERO-

PHYTES (climbers up to 2 m tall)
---------------

Ranunculaceae-
Clematismicrophylla . . . . . . . . . . . . . . . - - - X - - -

Fabaceae-
Hardenbergia violacea . . . . . . . . '...... - - - X - X -

Polygalaceae-
Bredemeyera volubilis ............. R - - - - - -

---------------
CHAMAEPHYTES (prostrate plants

and dwarf shrubs up to 25 cm tall)
---------------

Polypodiaceae-
Adiantum aethiopicum . . . . . . . . . . . .~ .. - - - - - X -
Anogramma leptophylla ........... -. - - - - - X -
Cheilanthes tenuifolia .............. C - - X - X -

Chenopodiaceae->
Atriplex eardleyae . '............... - -' - - - - R
A. muelleri .. . . . . . . . . . . . . . . . . . . . . . . - - - - - - R
A. semibaccata ................... C - - - - - R
Bassia patenticuspis . . . . . . . . . . . . . . . . - - - - - - R
B. sclerolaenoides . . . . . . . . . . . . . . . . . . - - - - - - R
Kochia tomentosa ................ '. - - - - - - R
Rhagodia nutans .................. - - - - - - R

}tmaranthaceae-
Ptilotus exaltatus ..•. ····0 .. ··· .. · .. - X - - X - R
P. macrocephalus ....... .- .. ., ...... - - - - X - -
P. spathulatus ...................... C X - - - - R

Ranuriculaceae-
Ranunculus lappaceus .............. - - - X - X -

Brassicaceae-
Arabidella trisecta ................ - - - - - - R
Rorippa islandica ................. - - - X - - -

Rosaceae-
Acaena ovina (sens. lat.) .. '... . '..... R - - X X X -

I I
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Species

------~ __'_O__I·--- ~.- _

Fabaceae-
Bossiaea prostrata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Eutaxia microphylla 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Glycine clandestina 0 0 0 0 0 .• 00 0 0 0 0 0 00 ••

Kennedia prostrata 0 0 0 0 0 0 0 0 0 0 00 •• 0 • R
Lotus australis 0 '0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0

Swainsona lessertiifolia 0 0 0 0 0 0 0 0 0 0 0 •

S. oroboides 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S. procumbens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Geraniaceae->
Geranium' solanderi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pelargonium rodneyanum 0 0 • 0 0 0 0 0 0 0 0

Linaceae-
Linum marginale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •

Stackhousiaceae-
Stackhousia monogyna 0 0 0 0 0 ~ • 0 00 • 0 •

Hypericaceae-
Hypericum japonicum 0 0 • 0 0 0 0 0 0 0 0 0 •

Violaceae-
Viola hederacea o. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Thymelaeaceae-
Pimelea glauca . 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 • VC
P. humilis 000. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000000

Onagraceae->
Epilobium billardierianum 0 0 0 • 0 0 0 0 0 0 •

Haloragaceae-
Haloragis elata 0 0 • 0 0 0 0 0 0 0 • 0 0 0 0 • 0 0 0 0 R
H. heterophylla 0.' 0 0 0 0 0 0 0 0 • 0 0 0 •• 0 0

H. tetragyna 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 •

H. teucrioides 00000000000000000000

Apiaceae-
Eryngium rostratum '. 0 0 0 • 0 0 • 0 0 0 0 0 0 0 0

Hydrocotyle hirta 0 0 0 •••• 0 0 0 0 0 0 0 0 0 0

Epacridaceae-
Astroloma humifusum 0 0 0 0 • 0 0 0 0 0 0 ••

Convolvulaceae-
Convolvulus erubescens 000000000000 R

Boraginaceae-
Halganea cyanea 0 0 • 0 0 0 0 •• 0 0 0 0 0 • 0 0 R

Lamiaceae-
Ajuga australis 0 0 0 0 0 0 • 0 0 • 0 0 • 0 0 • 0 0 0 0

Mentha saturejoides 00.00000000000.

Prunella vulgaris 0 0 0 0 0 0 0 0 0 • 0 • 0 0 0 0 0 •

Teucrium racemosum 0 0 0 0 0 0 •• 0 0 0 0 0 • 0

Scrophulariaceae-
Gratiola peruviana 0 0 0 • 0 0 0 0 0 0 0 0 0 0 ••

Plantaginaceae-
'Plantago varia . 0 • 0 0 0 0 • 0 0 • 0 0 00000 ••

Rubiaceae-
Asperula conferta . 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0

A. scoparia 0 0 0 0 0 0 0 0 • 0 0 0.0 0 0 0 0 0 0 0 0 •

Galium gaudichaudii 0 0 • 0 0 0 0 0 0 0 • 0 0 0 0

Opercularia varia 0 0 0 0 • 0 0 0 0 0 0 • 0 •• 0 •

x

X

X

X

X

X

X

X

X

X

X

X

X

X
X
X

X

X

X

X

X

X
X

X

X
X
X

X

X

X

X

X
X

X

X

X

X
X

x

X

X

X

X

x
X
X
X
X
X
X

X

X

X

X

X

X
X

X

X
X
X

X
X

X

X

X

X
X

X

X

X

X
X

R

R

C

R
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Species

-----------------1 _
Campanulaceae-

Pratia concolor .; ~

Goodeniaceae-
Dampiera rosmarinifolia .
Goodenia albiflora .
G. geniculata '. , .
G. pinnatifida .
G. primulacea .
Scaevola albida 00 ••••••••• 0 • 0 •••••

Velleia paradoxa .
Brunoniaceae-

Brunonia australis .
Asteraceae-

Brachyscome diversifolia . . . . . 0 ••••••

Bo exilis . o ••••••••••••••••• .; ••••••

B. graminea ' .
Bo trachycarpa .. 0.; •••••••••••••• 0

Calocephalus brownii 0 ••••••••••

C. citreus ' 0 o ••••••

Craspedia globosa 0 ••••••••••••

Cymbonotus preissianus .
Helichrysum apiculatum 0

Ho baxteri , .; .
Ho obtusifolium .. 0 ••••••••••••••••

H. scorpioides .. 0 •••• .; ••••••••••••

H., semipapposum ~ .
Leptorhynchos squamatus 0 •••••

Minuria leptophylla 0 ••••••••

Senecio hispidulus .
S. lautus 00 •••••••••••••••••••••••

Soquadridentatus 0 ••

Vittadinia tri/oba 0 ••••••• " ••

R

C

C

c

R

X

X

X

X
X

X
X

X

X
X
X

x

X
X
X
X
X

X

X
X

X
X

X
X

X

x
X
X
X

x
X
X

X

X

X
X
X
X
X,
X

X

X

X
X

X
X
X

X

X
X
X
X
X
X

R

R
C

---'------"""'--,-----------1---------,------ _
HEMICRYPTOPHYTES (perennial

grass-like plants)
-----------------1---------,------- _
Poaceae-

Agropyron scabrum .. 0 ••• 0 ••• ' ••• o.
Aristida behriana o. 0 •• 0 ••• '••••• 0 ••

Danthonia caespitosa .
D. carphoides 0 ••••••••••.-.

D. racemosa 0 ••• 0.' ••• 0 •••••••••••

D. semiannularis 0 ••••••••••••

Deyeuxia quadriseta .
Dichelachne sciurea 0 ••

Enneapogon nigricans ,' .
Eragrostis brownei .
Neurachne alopecuroidea 0 ~ ~ ••••••••

Panicumprolutum .. 0 ••••••••••••••

Poa poiformis .
Sporobolus africanus .
Stipa elegantissima .. 0 • , ••••••••••••

So'eremophi/a 0 ••• 0 •••••••

Sopubescens 0 ••••••• 0 •••••••

C
C

R

C
C

X

X

X

X

X

X

X

X

X

X
X

X

X

X

X
X

X

X

X

X

X

X
X

X

X

X
X

x
X

C

vc

c

R
C
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Species

-----------------1 . _
Poaceae-eontinued

S. seabra .
S. semibarbata 0 ••••••••••

S. setaeea .. 0 •••••• 0 ••• 0 0 •• 0 •••••

S. variabilis . 0 0 0 0 0 0 • 0 0 0 0 • 0 • 0 • 0 o. 0 0

Themeda australis . 0 0 • 0 0 • 0 • 0 0 0 0 0 •• 0

Cyperaceae-
Baumea juneea 0 0 0 ••••••••••• 0 0 •• 0

Carex appressa ... 0 ••• ' •••••• 0 •••• 0

C. gaudiehaudiana ... 0 ••••••••••••

C. inversa ..... 0 •• 0 '0 0 0 .:. 0 •••• 0 0 •

Chorizandra enodis 0 •

Cyperusgunnii 0 ••

C. rotundus 0 •••••••• 0 ••••••••••••

C. vaginatus 0 0 0 0 ••••• o. 0 ••• 0 • 0 • 0 •

~leoehar~aeuta . . . • • . . . . 0 ••• o. 0 •••

Gahnia lanigera 0 •••••••• 0 •

Lepidosperma earphoides ' .
L. congestum 0 0 ••••••••

L. laterale .. 0 ••• 0 •••••••••• 0 • 0 •••

L. semiteres .. 0 •• 0 • 0 ••• 0 0 ••• 0 •••••

L. viseidum 0 ••.••••• 0 ••

Sehoenus apogon o •• 0 • 0 •••

Juncaceae-
Juncus holosehoenus 0 • 0 • 0

J. pallidus 0 • 0 0 •••••• 0 ••••

J. paueiflorus . 0 •••••• o •• 0 0 0 •• 0 0 •• 0

J. planifolius ... 0 0 ••••••••• 0 ••• 0 0 0

Luzula meridionalis ... 0 • 0 • 0 •• 0 • 0 0 •

Liliaceae-
Dianella laevis 0 0 ••••••••• 0 •••

D. revoluta 0 • o. 0 •••

Laxmannia sessiliflora 0 •••••

Lomandra densiflora 0 ••••• 0 • 0 •• 0

L. dura. 0 •••••• 0 0 o. 0 ••••••• 0 0 o. o.
L. effusa . -~- .
L. leueoeephala 0 0 0 •••••••••••

L. micrantha 0 0 •• 0 • 0 ••• 0

GEOPHYTES' (pseudo-annual plants
reproducing from bulbs, corms, and
rhizomes)

Liliaceae-
Anguillaria dioiea .
Arthropodium fimbriatum .
A. milleflorum 000 ••••••••• 0 •• 0 •• 0 •

A. strictum 0 • 0 •• 0 •

Bulbinopsis bulbosa 0 0 • 0 0 •• o •••••••

Burehardia umbellata . 0 ••••••••••• 0

Caesia vittata : 0 • 0 0 •• 0 ••• 0 0 •

Chamaeseilla corymbosa 0 •

Thysanotus patersonii 0 •••••••

Trieoryne elatior .

X
R X X

X X
VC

R X X X X R

X
X

X X
X
X X

X X
X

X
X X

C
X

X X X
C

X
X X X

X X

X X
X X

X X X X X
X

X X

X X
R X X R

X
R
R X X VC

X VC
C

X
------------------

------------------

X X R
X

X
R X X R
C X X X X

X X
X X X

X X
R X X

X X
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-----------------1--------- _

Species

R

X

X

X
X
X
X
X
X
X
X
X

X
X
X

X
X
X
X
X
X
X
X
X

X
X
X

X
X
X

X

X

X

X
X

X
X
X
X
X

X

x
X

X
X
X

X
X
X
X
X

X
X
X

X
X

X

-I
X

X

C

Amaryllidaceae-
Calostemma purpureum .. 0 0 0 • 0 •••••

Hypoxis glabella 0 ••• 0 •

H. hookeri .... 0 •••• 0 •• 0 •• 0 0 ••• 00.

Orchidaceae-
Acianthus caudatus 00 ••• 0 0 ••• 0 •••••

Caladenia carnea 0 •• 0 •• 0 0 0 0 •• 0 •• 0 •

C. deformis 0 0 0 0 •• 0 0 •• 0 •• 0 0 0 0 • 0 0 ••

C. dilatata . 0 • 0 0 0 0 0 • 0 0 ••• 0 0 0 0 0 0 0 0 0

C. patersonii 0 • 0 • 0 •• 0 •• 0 0 0 0 • 0 0 • 0 0 0 0

Corybas diemenicus 0 0 0 0 0 • 0 0 • 0 0 0 0 • 0 •

C. dilatatus o. 0 0 0 •••• 0 0 • 0 .00000000

Diuris longifolia 0000 •• 0 0 0 ••••• 0 • 0 •

D. maculata .... 00.0 ••••• 0 •••• 00.

D. palachila 0 • 0 0 0 0 0 0 0 • 0 0 0 0 •• 0 • 0 0 0 0

D. palustris 0·0 0 0 0 0 • 0 • 0 0 0 0 0 0 0 0 0 • 0 0 0 0

D. pedunculata 00000 •• 0 •• 0000000.

Glossodia major 00' 0 0 0 0 0 0 00000.000

Microtis unifolia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PrasC?P~yllum pallidum 0 0 • 0 0 0 0 0 • 00 0 •

P. nlgrzcans 0 • 0 0 0 0 •• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •

Pterostylis cucullata 0 0 •• 0 0 0 0 0 0 0 0 • 0 0

Pinana o. 0 0 0 0 0 0 00.00000. 0 0 0000000

P. pedunculata . 0 0 0 0 0 0 00 0 • 0 0 0 0 0 0 0 0

P. robusta .000. 0 0 ••.000.00000 •• 000

P. vittata o. 0 0 0 0 0 0 • 0 0 •• 0 ••• 0.0 ••••

Th~ly.m.itraaristata ... 0 0 0 0 0 • 0 0 •• 0 0 •

T. ixioides 0 •• 0 •• 0 ••• 0 0 0 0 0 0 0 0 ••• 0 • 0

Droseraceae-
Drosera auriculata. 0 0 • 0 0 0 0 0 0 • 0 • 0 0 0 0

D. glanduligera . 0 0 0 • 0 • 0 • 0 ••• 0 • 0 00.

D. peltata 0000000. o. 0 0.0 ••••• 0 •• 0

D.pygmaea o. o. 0 •• 0.00000000000 o.
D. whittakeri . 0 • 0 0 0 0 0 • 0 0 • 0 0 0 • 0 0 0 • 0

Oxalidaceae-
Oxalis corniculata 0000000.0. 0 •••• 0

Asteraceae
Microseris scapigera 0 0 • 0 ••• 0 0 0 0 0 0 •_________I_~I---=-I~ - X

THEROPHYTES (annual plants
reproducing from seeds)

Cyperaceae-
Cyperus tenellus 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0

Scirpus antarcticus o. 0 0 0 0 0 0 0 0 0 •• 0 0 0

S. calocarpus 0 0 •• 0 0 0 0 0 0 0 0 0 •• 0 '0 • 0 0

Centrolepidaceae-c-
Aphelia gracilis. 0 • 0 0 0 0 • 0 0 0 00.0. 0 • 0

Centrolepis aristata 0 0 0 •• 0 0 0 • 0 0 0 0 ••

C. strigosa . 0 0 • 0 •• 0 0 ••• 0 0 0 0 0 • 0 0 0 0 •

Juncaceae-
Juncus bufonius . 0 • 0 0 • 0 0 0 0 0 • 0 0 0 0 • 0 0

Urtlcaceae-s-
Parietaria debilis 0 0 0 • 0 0 0 0 • 0 • 0 0 0 0 0 0 0

I

_1-
X

X X

X

X

X
X
X

X

X

X

X
X
X



266 VEGETATION OF SOUTH AUSTRALIA

,.-..
00

~
l:l l:l
.9

~
l:l .~~

l:l ~ ~ .9 ~>. ~
0 ·u .~,.-.. l:l ~ .Set:: ~.~ 0

~t\$
0 ·u ·~300
._,.-..

~

Species 00 ........ ~ ~oo

0·u ~t\$ .~~ ~,.-..t\$
~.-

00
0,-.., '- g§ 00

ki~0000 '- ~~ t\$ ~.~00(1) ~ kit- ~~ ~
,~

~~t\$~ ~ ~'-'
~t\$ ~ .s ~l:l

~ 'l:l ~>. ~~"'-"~ .S!o R,.-.. R.9.~ 2 ~,.-.. "'-"et::
~~~t\$ ~.- ~o ~t\$ ~~

~.~
~~

~~ ~~
'-Jt\$

§~~t ~·u ~·u
r..;::J ~o ~~ ~.- ~o ~,~~t\$ "'"~
06 ,0t- 00

~6
00

~~ kit- ~~
~~
~'-'

----r-----------
Chenopodiaceae-

Chenopodium pseudomicrophyllum ... - X - - - - -
Salsola kali . . . . . . . . . '.............. R - - - - - R

Brassicaceae-
Lepidium hyssopifolium ............ - - - - X - C

Crassulaceae-
Crassula pedicellosa ............... - X - - X - -
C. sieberana ..................... - X - X - - -

Geraniaceae-
Erodium cygnorum .. ,.: ... -....-' .... '.. - - - X X - C

Zygophyllaceae-
Zygophyllum ammophilum .......... - - - - - - R

Euphorbiaceae-
Euphorbia drummondii .'............ - X - X X - C
Poranthera microphylla ............ - - - X - X -

Lythraceae-
Lythrum hyssopifolium ....... ... . . . . - X X X X X -

Apiaceae->
Bupleurum semicompositum - - - - X - -
Daucus glochidiatus . . . . . . . . . . . . . . . . - - - X - X. -
Hydrocotyle callicarpa ............. - - - X - X -

Gentianaceae-
Centaurium spicatum : ~ ............. - - - X - X -
Sebaea ovata ..................... - - - X - X -

Solanaceae-
Solanum nigrum .................. - X - X X X R

Rubiaceae-
Galium australe ................... - - - X - X -

Campanulaceae-
Wahlenbergia sp. ................. R - X X X X C

Asteraceae-
Angianthus strictus ................. - X - -- - - -
Calotis cymbacantha .............. - X - - - - -
Centipida minima . . . . . . . . . . . . . . . . . . - - - - X - -
Cotula australis ................... - - - X - X -
Craspedia uniflora ................ - X - X - X -
Flaveria australasica .............. - - - X - X -
Gnaphalium japonicum .............. - - - X - X -
Helipterumaustrale ............... - - X - - - -
H. corymbiflorum '................. - X - - - - -
H.demissum ... . . . . . . . . . . . . . . . . . . . . - - - X - - -
H.jessenii ....................... C - - - - - C
H.pygmaeum .................... - X - - - - -
Isoetopsis graminifolia . . . . . .,........ - - - X - - -
Myriocephalus rhizocephalus ........ - X X - - - -
Rutidosis multiflora ............... - - - X - - -
Senecio glossanthus ............... - - - X - - -

------------------
PARASITIC EPIPHYTES

-----_.------------
Loranthaceae-

Amyema linophylla ................ - X - - - - '-
A. miquelii .............•......... - - - X - X -
Lysianaexocarpi .................. VC X - X - X -

Lauraceae-
Cassytha melantha . . . . . . . . . . . . . . . . . - - - X - X -
C. pubescens . . . . . . . . . . . . . . . . . . . • . . - - - X - X -
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2. INTRODUCED SPECIES
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Species

----,-..----,-..-------------1-- _

x x
-----------------1----1-------- _
NANOPHANEROPHYTES (shrubs

from 25 cm to 2 m tall)
----,---------------1--------- _
Rosaceae-

Crataegus monogyna ..... 0 0 0 ••••••

Rosa canina 0 •••• 0 • 0 •• 0 0 • 0 •.•• 0 0 •• 0

R. rubiginosa ..... 0 • 0 • 0 • 0 • 0 0 0 0 • 0 0 0

Fabaceae-
Teline maderensis 0 • 0 0 •••••••• 0 ~ •• 0 •

Ulex europaeus . 0 ••••• 0 • 0 0 0 •• 0 0 •• 0

Asclepiadaceae-
Asclepias rotundifolia 0 0 • 0 • 0 0 • 0 0 •• 0 •

Lamiaceae-
Lavandula stoechas .. 0 ••• 0 '0 • 0 0 • 0 0 •

Marrubium vulgare .. 0 0 •• 0 00 0 0 0 • 0 0 0

Solanaceae-
Lycium ferocissimum .. 0 • 0 0 0 •• 0 0 0 ••

Solanum sodoineum 0 0 0 •• 0 0 • 0

Asteraceae-
Chrysanthemoides monilifera . 0 0 0 0 0 0

.x
X

X
X

X

X
X

X
X

X

x

X
X
X

X
X

X

X

X

X

R

R

------------------1----1---- 0 __

CHAMAEPHYTES (prostrate plants
and dwarf shrubs up to 25 cm tall)

Polygonaceae-
Rumex brownii ..... 0 •• 0 ••••• o •• 0 0

R. crispus ... 0 0 o. 00 •••••••• 00 •• 000

Fabaceae-
M edicago sativa 0 ••••••••• 0 ••••

Trifolium repens 0 0 0 •• 0 0 0 0 0 00 0 ••

Hypericaceae-
Hypericum perforatum 0 0 •• 0 0 0 • 0 0 0 • 0

Onagraceae-
Oenothera sp. 0 ••• 0 •• 0 •• 0 •• 0 0 0 0 0 ••

Apiaceae-
Foeniculum vulgare . 0 0 • 0 • 0 0 0 0 0 •••• 0

Convolvulaceae~

Convolvulus arvensis . 0 • 0 0 0 0 o •• 0 • 0 0 0

Boraginaceae-
Echium lycopsis o. 0 0 0 0 0 0 0 • 0 0 0 0 0 •••

Lamiaceae-
Salvia verbenaca . 0 0 • 00 0 0 • 0 • 0 0 0 0 0 ••

Scrophulariaceae->
Verbascum virgatum ... 0 0 0 0 ••• 0 0 • 0 •

Plantaginaceae-
Plantago lanceolata 0 ••• 0 •• 0 0 0 0 0 0 ••

C

C

X x
X

X

X

x

X

X

X

X

X

X

X

X

-X

X

X

X

X

X

X

X

X

X

X

C

C
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Species

--------..:....---------I ~----------------.

Rubiaceae-
Galium aparine .

Dipsacaceae-
Scabiosa atropurpurea .

Asteraceae-
Cichorium intybus .
Cynara cardunculus 0 • 0 0 •• 0

llypochoerisradicata 0 ••••••• 00.

Onopordum acaulon. 0 ••• 0 0 0 0 • '0 0 • 0 •

Silybum marianum 0 0 0 •• 0 0 • • •• I -
Taraxacum officinale 0 •• 0.0.... -

Tragopogon porrifolius 0 0 ••• 0

x
x

x
X

X
X
X

X

X
X
X
X

X

X
X
X

X

R
R
C

-----------------1---------------------
HEMICRYPTOPHYTES (perennial

grass-like plants)
-----------------1----1--"'--------_' _
Poaceae-

Anthoxanthum odoratum . 0 • 0 0 0 0 ••••

Cynodon dactylon . 0 0 0 0 ••• 0 0 •••••••

Dactylis glomerata . 0 • 0 ••••• 0 ••••••

llolcus lanatus '0' 0 •• 0 •• 0 •••• 0 ••• 0

Oryzopsis miliacea . . 0 0 •• 0 ••••••••••

Phalaris tuberosa 0 ••• 0 • 0 0 ••••••• 0 •

Phleum pratense 0 0 • 0 •••• 0 0 • 0 ••••••

Poa bulbosa . 0 ••• 0 • 0 ••••••••••••••

Juncaceae-
Juncus articulatus 0 •• 0000000 ••• 00 •• 0

- X
- X
- X
- X
- X
- X
- X
- X X X

- X

X
X
X
X
X

X
----------.,--------1------------------'---
GEOPHYTES (pseudo-annual plants

reproducing from bulbs, corms and
rhizomes)

Liliaceae-
Asphodelusfistulosus .0 •••••••••• 00

Iridaceae-
Gynandriris setifolia .... 00 •••••• 000

llom~r~a breyniana 0 •• 0 •••• 00.0 •• 0 0

ll. mtniata . 0 0 0 0 •• 0 • 0 ••••••••••• 0

Romulea longifolia 0 •• 0 0 ••• 0 ••

R. minutiflora 0 ' •• 0 0 • 0 0 0 ••• 0 0 • 0 ••••

Sparaxis bulbifera 0 0 • 0 0 0 0 0 •••••• 0 0

S. tricolor 0 0 • 0 •••• 0 •••••••••••• 0 0

Oxalidaceae-
Oxalis pes-caprae ..... 0 o ••• 0 •••• 0 •

R X X

C X
- X X X
- X X
- X X X X
- X
- X X
- X X

- X X

C

R

R
-----------------1---------,--------,----
THEROPHYTES (annual plants

reproducing from seeds)
-----------------1------'-----.-------'-----
Poaceae-

Aira caryophyllea .... 0 ••• 0 • 0 ••••••

Alopecurus myosuroides . 0 ••••••••• 0

Avena barbata . 0 • 0 ••••••••••••• 0 • 0

A. fatua . 0 ••• 0 ••• 0 • 0 • 0 ••••••••••••

A. sativa 0.0 •• 0 •••• 0 ••• 0 •••••••••

- X X
- X X
C
- X X X - X C
- X
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Species

-----------------[~--------------------

Poaceae-continued
Brachypodium distachyon .. 0 ••• 0 • 0 •

Briza maxima. : 0 •••• 0 • o ••••

B. minor ... o. 0 0 ••••••••••••• 0 o. 00

Bromus diandrus 0 •••••••••• 0 •••• 0 •

B. mollis .. 0 •••••••••• 0 •••••••• o.
B. rubenso.o 0.0.0 ••••••••••• 0000

B. unioloides 0 •• 0 0 • 0 •• 0 0 • 0 • 0 0 .0

Catapodium rigidum ... 0 • 0 •••• 0 0 0 • 0

Hordeum leporinum 0 ••• 0 •• 0 0 •• 0 •••

H. marinum 00000.0. 0 •••• 0 o. 0 •• 00.

Koeleria phleoides . 0 •• 0 • 0 ••••• 0 ••• 0

Lagurus ovatus . 0 • 0 • 0 0 ••• 0 •••• 0 •••

Lolium loliaceum ... 0 ••• 0 • 0 •• 0 • 0 0 •

L. rigidum .00 •••• 0 0 •• 0 •• 0 •• 00. 000

Molineria minuta .. 0 • 0 0 •• 0 • 0 • 0 •• 0 •

Monerma cylindrica 00' 0 •• 0 • 0 0 0 • 0 • 0

Phalaris minor 0 • 0 0 • 0 0 •• 0 •• 00

Poa annua.: 0 0 ••• 0 •••• 0 ••••••• 0 •••

Schismus barbatus 0 • 0 0 • 0 0 • 0 •• 0 •

Vulpia bromoides 0 • 0 0 • 0 o.
V. myuros 0" 0 ••• 0 0.0 ••••••••••••

Urticaceae-
Urtica urens .. 0 • 0 •• 0 •• 0 0 0 0 0 0 0 0 0 0 •

Polygonaceae-
Polygonum aviculare .... 0 • 0 0 •• 0 0 0 •

Rumex angiocarpus . 0 0 •••• 0 • 0 0 0 • 0 •

Caryophyllaceae-
Cerastium glomeratum 0 •••••• 0 ••• 0 •

C. semidecandrum .... 0 ••• 0 •• 0 0 • 0 •

Sagina apetala 0 0 • 0 • 0 • 0 0 • 0 • 0 0 • 0 •••

Silene gallica ... 0 ••• 0 •••••••• 0 0 • 0 0

Spergularia rubra . . 0 0 0 0 • 0 0 0 0 0 0 0 • 0 0 •

Stellaria media 0 • 0 0 0 0 0 • 0 •• 0 •

Vaccaria pyramidata 0.0 •• 0 • 0 0 0 0 0 ••

Papaveraceae-s-
Papaver hybridum ... 0 ••••• 0 •••• 0 ••

Fumariaceae-
Fumaria parviflora . 0 •• 0 0 • 0 0 0 • 0 0 •• 0

Brassicaceae-
Cardamine hirsuta 0 •••• 00.0 ••• 0. 0 •

Coronopus didymus .. 0 0 0 •• 0 • 0 0 •• 0 •

Sisymbrium orientale 0 •• 0 •• 0 •••••• 0 •

Fabaceae-
Medicago minima 0 0 0 0 0 0 0 0 0 • 0 0

M. polymorpha '0 • 0 •• 0 0 • 00

M. truncatula 0 0 • 0 • o· 0 0 0 0 •

Trifolium angustifolium .. 0 0 0 0 •• 0 • 0 0

T. arvense 0 •• 0 •• 0" 0" 0 o. 00'

T. campestre 0 •••• 0 •• 0 • 0 •••• 0 •

T. glomeratum 0 •• 0 • 0 • 0 • 0 0 •

T. scabrum 00' 0.0 •••• 0 •• 0.0000000.

T. striatum ..... 0 ••••••• 0 • 0 •• 0 •.•••

T. subterraneum . 0 • 0 • 0 0 0 0 ••••••• 0 •

T. tomentosum ... 0 • 0 •• 0 •• 0 0 0 •••••

C

C

C

C

C

C

C
C
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X

X

X
X
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X
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X
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X
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X
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X

X
X

X

X
X

X

X
X

X

X

X
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X
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X
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X
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X
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X
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X

X
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X
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X
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R

R

R
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R
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R
R

R
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R

R
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X
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X
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X
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X
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X
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X
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X
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X
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X
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X

x

x

x

x

x

x

x

x

x

X

x
x

x
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X

C

C

C

C

C

C

Species

Geraniaceae-
Erodium botrys .
E. cicutarium .
E. moschatum .
Geranium dissectum .
G. molle .

Linaceae-
Linum trigynum .

Malvaceae-
Malva parviflora .

Primulaceae-
Anagallis arvensis (var. arvensis and

var. caerulea) .
Gentianaceae-

Centaurium minus .
Boraginaceae-

Buglossoidesarvense .
Heliotropium europaeum .
Myosotis scorpioides .
Neatostema apulum .

Lamiaceae-
Stachys arvensis .

Scrophulariaceae-
Kickxia elatine .
Parentucellia latifolia .

Plantaginaceae-
Plantago bellardii .
P. coronopus .

Rubiaceae-
Sherardia arvensis .

Cucurbitaceae-
Citrullus lanatus .

Asteraceae-s-
Arctotheca calendula .
Calendula arvensis .
Carduus tenuiflorus .
Carthamus glaucus .
C.lanatus .
Centaurea calcitrapa .
Cirsium vulgare .
Conyza bonariensis .
Hedypnois cretica ......•..........
Hypochoeris glabra .
In.ulC! grav.eoJens .
P,CYlS echioides .
Sonchus oleraceus .
Xanthium spinosum .

-----------------1----.,.;;;:.1 ~ _
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APPENDIX IV

PLANT SPECIES RECORDED IN THE "MALLEE" .LAND SYSTEMS

1. NATIVE SPECIES
The distribution of species in plant communities of the open-scrub formation in

South Australia is recorded below for the following associations:

Association District Reference

Eucalyptus diversijoiia Upper South East Crocker (1944)
Coaldrake (1951)
Litchfield (1956)

E. diversijolia Yorke Peninsula Tate (1890)
Specht (unpublished)

E. diversijolia Eyre Peninsula Crocker (1946a)
Smith (1963)
Specht and Cleland (1963)

E. diversijolia Kangaroo Island Baldwin and Crocker (1941)
Northcote and Tucker (1948)

E. incrassata-Melaleuca Upper South East Coaldrake (1951)
uncinata Litchfield (1956)

Specht (1966)
E. incrassata-Melaleuca Murray Bridge Jessup (1946)

uncinata Specht and Clelarid (1963)
E. incrassata-i-Melaleuca Peebinga-Billiatt Specht and Cleland (19'63)

uncinata
E. incrassata-Melaleuca Eyre Peninsula J~rocker (1946a)

uncinata Smith (1963 )
LSpecht and Cleland (1963)

E.- cneorijolia Kangaroo Island { Baldwin and Crocker (1941)
Northcote and 1rucker (1948)

E. socialis-E. brachycalyx Murray Lands Jessup (1948)
E. socialis-E. brachycalyx Eyre Peninsula Crocker (1946a)
E. socialis-E. gracilis Murray Lands Jessup (1946, 1948)
E. socialis-E. gracilis Eyre Peninsula Crocker (1946a)

The species are grouped firstly according to Raunkiaer's life-form classes (see
Chapter 11) and then alphabetically under families arranged according to Black's
"Flora of South Australia" (1943-57).

An X in the column indicates the presence of the particular species in the plant
community of that district; a - indicates that the species has not been recorded in
the literature.
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1>< 1>< 1 1

l IE. diversifolia association><><:><>< I 1 >< I I I (Upper South East)

I \ ><>< 1 1 ><><1>< I I >< 1 I
I

IE. diversifolia association
(Yorke Peninsula)

\>< ><>< 1 I 1 >< ><1 1>< >< ><1 I
IE, diversifolia association

(Eyre Peninsula)

I I I I 1 1 1 1 1 1 1 1 1 I I I
IE. diversifolia association

(Kangaroo Island)

I 1 1>< I I I 1 \ >< I 1 I 1 1 I
IE. incrassata-Melaleuca uncinata

association (Upper South East)

1>< 1>< I 1 ><><><>< I I I ><1 I
IE. incrassata-Melaleuca uncinata

association (Murray Bridge)

I I I 1 1 I >< >< i 1 1 I 1 1 I
I

IE. incrassata-Melaleuca uncinata
association (Peebinga-Billiatt)

1>< 1>< ><1 ><><><1 ><>< I I I I IE. incrassata-Melaleuca uncinata
association (Eyre Peninsula)

I \ I 1 I \ I I I \ 1 I 1 I 1
-1--1 E. cneorifolia association

(Kangaroo Island)

><1 >< ><' 1 I 1 1 1 I 1 1 1 ><1 I
IE. socialis-E. brachycalyx
a~sociation (Murray Lands)

1 I ><\ \ \ I I I I 1;1 \ 1 1
I

IE. socialis-E. brachycalyx
association (Eyre Peninsula)

1 I ><;>< \>< I 1 I 1 I I 1 1><
I IE. socialis-E. gracilis association

I (Murray Lands)

><>< ><1 1 1 1 1 I 1 1 I I ><1
1

IE. socialis-E. gracilis association
(Eyre Peninsula)
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x - x x x x

NANOPHANEROPHYTES (shrubs from 25 cm to 2 m tall)

Cupressaceae-
Callitris canescens .
C. verrucosa - .

Xanthorrhoeaceae-
Xanthorrhoea australis .
X. tateana .

Casuarinaceae-
Casuarina muellerana - .
C. pusilla .
C. striata - .

A. pycnantha .
A. retinodes -.- - .
A. rigens .

Sapindaceae-
Heterodendrum oleifolium .

Myrtaceae-
Eucalyptus conglobata ssp. ianceps) .
E.brachycalyx .
E. calycogona .
E. cneorifolia .
E. cosmophylla .
E. diversifolia '.' .
E. dumosa .
E. dumosa ssp, (pi/eata) .
E. fiocktoniae ~ .
E. foecunda - .
E. gracilis .
E. incrassata .
E. oleosa - .
E. rugosa .
E. socialis .
Melaleuca lanceolata ; .

Myoporaceae-
Eremophilalongifolia .
E. oppositifolia .
Myoporum desert; .
M. platycarpum .

N
......:I
VJ
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I I XX I I X I X I X 1 X I- X 1 I I \ \ I I

1 1 I X ,XXXX \ X 1 I I \ I \ X \ I \ XX

I I I \ I I I \ X I X I I I \ I X I I I I I

I I I I I I I I I I I :>< I I I X X I I I I I

I I I 1 I 1 1 I I I I 1 1 X I 1 :>< I I I I 1

X\XX I I IXI IXIXX\ IXXX\ Ix

I I I I X I I XXX I I I I I I X I I 1 I X

I I X I 1 I 1 1 I I 1 X I I i I I X 1 I I I

I I X I I I I I I 1 I I 1 I I I I X 1 I I 1

I 1 I 1 I 1 1 I 1 1 I X I 1 1 1 I I I 1 I 1

1 1 X I I I I I I I I 1 I I I I I X I I I I

~
"C
~
(b'
V1

l

E. diversifolia association
(Upper South East)

l

E. diversifolia association
(Yorke Peninsula)

l

E . diversifolia association
(Eyre Peninsula)

l

E. diversifolia association
(Kangaroo Island)

l
E. incrassata-Melaleuca uncinata
association (Upper South East)

I
"E. incrassata-Melaleuca uncinata

association (Murray Bridge)

l

E. incrassata-Melaleuca uncinata
association (Peebinga-Billiatt)

l

E. incrassata-Melaleuca uncinata
association (Eyre Peninsula)

l

E. cneorifolia association
(Kangaroo Island)

l

E. socialis-E. brachycalyx
association (Murray Lands)

l

E. socialis-E. brachycalyx
association (Eyre Peninsula)

l

E . socialis-E. gracilis association
(Murray Lands)

E. socialis-E. gracilis association
(Eyre Peninsula)
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Chenopodiaceae-
Atriplex rhagodioides 0 0 0 0 •• 0 ••••••• 0 0 0 0 0 0 0 • 0 •• 0 0 0 0 • 0 0 0

A. stipitata 0 ...... 0 •••••••••• 0 •• 0 0 0 • 00000000000000000

A. vesicaria 00. 000000 •• 0000 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Enchylaena tomentosa . 0 •• 0 0 0 0 0 0 0 • 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 •••

Kochia aphylla . 0 0 0 0 0 0 0 0 • 0 0 • 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 • 0 0 • 0 0

Ko brevifolia 0 0 • 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0

Ki georgei, 0.00000000.0000000000 0.00000000.00 ••• 0.0

K~ pyramidata 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 • 0 • 0 0

K~ sedifolia 00000000 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 00000000. 0 0

K. tomentosa 0000000 e 00 •• 000000.000000000000000000000

Rhagodia crassifolia 0 ••• 00000000000000000000000000.0.0

Ro gaudichaudiana 0 ••• 0 • 0 •• 0 0 0 0 0 0 0 0 0 •• 0 • 0 0 0 0 0 0 0 0 0 0 • 0 • 0

R. parabolica 0 0 0 0 0 • 0 •••••• 0 0 0 ••••• 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 • 0

R. spinescens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Amaranthaceae-
Ptilotus obovatus . 0 0 0 0 0 0 0 ••• 0 0 0 0 • 0 0 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0

Gyrostemonaceae-
Gyrostemon australasicus 0 • 0 0 0 • 0 0 0 0 0 0 0 •• 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0

Pittosporaceae-i-
Cheiranthera cyanea 0 0 0 0 0 0 0 0 • 0 0 • 0 •• 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0

Mimosaceae->
Acacia acinacea 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •

A. anceps 00.0.000000000.0000. 0 0 0 0 0 00000.00.000000000

A.armata 0000000000000000000000000.0.0000. 0 0 o. 0 0 0 0 ••

Ao brachybotrya 00.0.00000000000000000000.00000000.

A. calamifolia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 •• ' 0 0 0 0 0 •• 0 • 0 0 0 0 0 0 0 • 0 0

A. colletioides 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 • 0 0 0 0 0 0 0 0

A.. euthycarpa . 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 • 0

A. farinosa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 • 0 0 0 •• 0 0

Ao gillii . 0 0 0 0 • 0 0 0 0 • 0000000000000.00. 0 0 0 000000. 0 0 0 0 0 0

A. menzelii 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 • 0 0 0

A. microcarpa 00. 0·0 0 0 0 0 0 0000000.000000000. 0 0 0 0 0 0 0 0 0 0

Ao myrtifolia 0 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 • 0 • 0 • 0 0 • 0 0 • 0 • 0 •• 0 0 0 0 0 0 0 0

Ao notabilis . 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 ••• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Ao rhigiophylla 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A. rivalis 00000000000.0000000000.0000000000000000·00000

A. rupicola 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Ao sclerophylla 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0

A. spinescens 000000. 0 0 0 0 0 0 0 0 0 0 0 000000000000000·0000000
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11111><11><111><111><11 1 1 I
IE. diversifolia association

(Upper South East)

>< I I 1 I >< I I I 1 I I I 1 1 I I I I I 1 I I E. diversifolia association
(Yorke Peninsula)

><11><1><111><1><1111111 1><><
I E. diversifolia association

(Eyre Peninsula)

>< 1 I I ><>< I 1 I 1 I 1 I I >< 1>< I 1 I I I IE. diversifolia association
(Kangaroo Island)

I -I >< I 1 I I I I I I >< 1 I 1 I I I I I I I IE. incrassata-Melaleuca uncinata
association (Upper South East)

I 1 I I 1 I >< I I I >< 11 I >< I >< 1 I I I I IE. incrassata-Melaleuca uncinata
association (Murray Bridge)

I 1 I I 1 I 1 I I I >< I 1 I I 1 I I >< I I I IE. incrassata-Melaleuca uncinata
association (Peebinga-Billiatt)

>< 1 I >< I 1 I >< 1 I >< >< I >< ><: >< >< -o >< I >< I IE. incrassata-Melaleuca uncinata
association (Eyre Peninsula)

I I I I I I 1 1 I I I I I I I I I 1 I I I I IE. cneorifolia association
(Kangaroo Island)

I >< I I I I I I I I I I I I I I I I I >< >< I IE. socialis-E. brachycalyx
_ association (Murray Lands)

I I I I I I I I I I I I 1 I I I I I I I I I 1 E. socialis-E. brachycalyx
association (Eyre Peninsula)

I I I I I I I I I 1 I I I I I I I I I ><><><
I E. socialis-E. gracilis association

(Murray Lands)

I I I I I I I I I I I I I I I I I I I I I I \ E. socialis-E. gracilis association
(Eyre Peninsula)
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Zygophyllaceae-
Nitraria schoberi ............................ '.' ........ - - I - I X

Rutaceae-
Boronia coeru/escens .................................. x x - x x x X
B. inornata ........................................... - - - - X
Correa reflexa 0 0 •••• 0 0 ••• 0 0 • 0 •• 0 0 •• 0 ••••• 0 0 ••••••• 0 0 • 0 x x x x x X
Geijera linearifolia ................................... - - I - I - I x I - I XMicrocybe multiflora ................,_ ................ - - X
M. pauciflora . 0 •••• 0 0 0 0 0 0 0 •• 0 0 0 0 0 • 0 ••••• 0 0 • 0 0 • 0 0 0 • 0 0 0 - X X X - -- X
Phebalium bullatum . 0 • 0 0 0 0 0 0 0 • 0 0 0 0 0 • 0 0 ••• 0 0 • 0 • 0 0 0 0 0 0 •• -- x x x X
Zieria veronicea .... 000000000. 0 0 0 00. 0 • 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 x <Trernandraceae-- tr.lTetratheca ericifolia . 0 0 0 • 0 0 0 0 0 0 0 • 0 0 0 0 • 0 ••• 0 • 0 0 '.0 0 0 0 ••• X - 0

Euphorbiaceae- trl
Adriana k/otzschii .. 0 • 0 0 0 0 •• 0 0 0 0 0 • 0 0 •• 0 • 0 ••• 0 0 •• 0 0 0 0 •• X X X X -- -- ~Bertya mitchellii 0 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -- - -- x -- ~Beyeria lechenaultii 0 0 • 0 0 0 0 0 • 0 •• 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •• 0 0 0 0 0 X X X X - X - - 0Sapindaceae- Z
Dodonaea attenuata . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X ? - X X X -- X - 0D. baueri o. 00 ••• o. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0000.0000. 0 0 0 0 0.0 - X X X X - ~D. bursariifolia 0 0 LO 0 0 • 0 0 0 0 0 0 0 0 •• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •• 0 0 0 0 0 X X X X
D. cuneata . . 0 0 0 0 •• 0' •• 0 0 0 ••••• 0 0 .000.0 ••0.00. 0 0 0 0 0 • 0 0 0 x x - -- C/J

0D. hexandra ... 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 • 0 0 0 0 0 0 0 00' .0000.000000 X - X X - -- CD. humilis ......................... '................. x x - - X - -
~D. /obu/ata . 0 0 0 0 0 0 0 0 0 •••• 0 0 0 0 0 0 0 0 0 0 • 0 • 0 0 0 0 0 0 0 0 0 0 • 0 0 0 • X X

D. stenozyga 0 0 • 0 0 0 • 0 0 • 0 • 0 0 • 0 0 •• 0 0 0 0 0 0 0 0 0 ••• 0 • 0 ••••• 0 x x - - -
~D. viscosa 00' 0 0 0 0 0 0 0 0 • 0 •• 0 0 0 00' • O' .0000 •• 0 0000.0 ••• 0 0 X - X

Rharnnaceae- C/J
Cryptandra amara 0 0 0 0 • 0 0 0 • 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 •• - X - X X - ~

~C. leucophracta . . . . 0 0 0 0 0 0 • 0 0 0 0 0 0 ••• 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 • x x x - >Pomaderr~obcordata 0000.0 •••••••• 0 0 0 0 00.0000000. 0 0.0 X X X X X ~
P. panicu/osa 0 0 0 0 0 •• 0 • 0 0 0 0 0 • 0 •• 0 0 0 0 0 0 0 0 0 0 ••• 0 0 0 0 0 • 0 •• x x x x X

Io-ol
- >Spyridium bifidum 0 •••• 0 •• 0 .0 •••••••••••• 0 0 • 0 0 0 00000.0 -- X

S. eriocepha/um 0 0 •• 0 •• 0 • 0 0 •• 0 0 0 0 0 • 0 0 0 0 0 0 0 • 0 • 0 0 • 0 • 0 0 0 0 X - X
S. halmaturinum o. 0 0 0 0 • 0 0 0 0 • 0 0 0 0 • 0 0 0 0 0 0 0 0 0 •••• 0 0 0 ••• 0 - X
S. phylicoides 0 0 • 0 •• 0 0 • 0 0 0 • 0 ••• 0 • 0 0 0 0 0 0 0 0 0 • 0 0 0 0 •• 0 0 0 0 0 x x
S. spathulatum . 0 • 0 ••••• 0 0 •• 0 0 0 0 0 0 0 0 • 0 • 0 0 0 0 ••• 0 0 • 0 0 ••• .X x
S. subochreatum 0 0 0 ••• 0 0 0 • 0 0 • 0 0 0 • 0 0 0 0 • 0 0 0 • 0 •• 0 • 0 0 0 • 0 0 X X x

I

x

I

x
S. tridentatum 0 0 0 0 0 0 0 ••••••• 0 • 0 0 0 0 • 0 0 0 0 ••• 0 •• 0 • 0 0 0 0 0 • 0 - x
S. vexilliferum 0 •••• 0 0 0 0 • 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 ••• 0 • 0 0 0 •• x x x X
Trymalium wayae 0 • 0 • 0 0 •• 0 • 0 • 0 0 0 0 ••• 0 0 • 0 • 0 0 0 0 0 0 0 ••••• 0 X - - - - - N

.......:J

.......:J
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\ \ >< 1 1 1 >< >< 1 1 ><><><1 \ ><1\ ><>< IE. diversifolia association
(Upper South East)

\ \ 1 1 1 1 1 >< 1 1 ><><1>< \ 1 >< >< 1 \
IE. diversifolia association

(Yorke Peninsula)

>< 1 1 ><><\ 1 1>< 1 1 >< >< 1 1 1><><><>< IE. diversifolia association
(Eyre Peninsula)

1 1 1 1 1 1 1 , 1 \ \ .~.~ 1 \ \ >< 1 \ 1
IE. diversifolia association

(Kangaroo Island)

1 1 >< \ \ 1 1 1 1 1 ><><><\ 1 1 1 \ >< 1
IE. incrassata-Melaleuca uncinata

association (Upper South East)

><>< \ 1 1 1 >< 1 1 ><><><1 1><11 ><>< IE. incrassata-Melaleuca uncinata
association (Murray Bridge)

1 1 >< >< 1 1 1 1 1 \ >< >< \ \ 1 1 I 1 >< 1
IE. incrassata-Melaleuca uncinata

association (Peebinga-Billiatt)

><1>< 11 ><><1 >< >< ><><><1 >< 1 1 1 >< 1
IE. incrassata-Melaleuca uncinata

association (Eyre Peninsula)

1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 >< 1E. cneorifolia association
(Kangaroo Island)

1 1 1 1 1 1 1 \ \ 1 1 1 1 \ 1 1 1 1 \ 1
IE. socialis-E. brachycalyx
_ association (Murray Lands)

\ 1 \ \ 1 1 1 \ \ \ 1 \ 1 1 1 1 1 1 I 1
\ E. socialis-E. brachycalyx

association (Eyre Peninsula)

1 1 1 1 1 1 1 1 I 1 1 1 1 1 11 1 1 1 1 1E. socialis-E. gracilis association
(Murray Lands)

I1 I 1 1 1 \ \.\ \ \ 1 1 1 \ \ 1 1 \ 1
IE. socialis-E. gracilis association

(Eyre Peninsula)
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X X
X X
- -
- -

c. tetragona
Leptospermum laevigatum var. minus
L. myrsinoides . . . . . . . . • • .
Lhotskya glaberrima
Melaleuca acuminata .
M. decussata .
M. gibbosa
M. neglecta .
M. uncinata.
M. wilsonii .
Thryptomene ericaea .
T. miqueliana .
Verticordia .wilhelmii '.

Epacridaceae-
Astroloma conostephioides .
Brachyloma ericoides
Leucopogon cordifolius
L. rufus .

Loganiaceae
Logania linifolia
L.ovata ...

Boraginaceae
Halgania cyanea
H. lavandulacea .

Lamiaceae-
Prostanthera aspalathoides
P. baxteri
P. behriana
P. calycina.
P. microphylla.
Teucrium racemosum
Westringia grevillina
W. rigida .

Solanaceae-
Solanum ellipticum .
S. simile. .... . .. . . .
Anthocercis myosotidea

Myoporaceae
Eremophila altemifolia
E. behriana
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X
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X
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E. diversifolia association
(Upper South East)

l

E . diversifolia association
(Yorke Peninsula)

l

E. diversifolia association
(Eyre Peninsula)

l

E . diversifolia association
(Kangaroo Island)

I I I I I I

I I I I >< I

I I I I I I

I I I I >< I

I I I I I I

I I I I I I

l

E. incrassata-Melaleuca uncinata
association (Upper South East)

-------~

l

E. incrassata-Mel..aleuca unc... l.·n.ata..
association (Murray Bridge)I ><><><><><>< I I I

11 I I >< I ><>< 1 I ><

>< I I x I I I I ><>< I 1 I

~-I-II >< 1 >< I ><>< I 1 I

I 1 1 I 1 1 1 I 1 I I 1

I 1 1 I I 1 11 1 I >< I

>< I I

>< I

I I I >< I I 1 I I I

><><1 ><1 ><><1 I I

I I I 11 I

><><11 ><1

l

E. incrassata-Melaleuca uncinata
association (Peebinga-Billiatt)

l

E . incrassata-.Melaleuca uncinata
association (Eyre Peninsula)

I I I I I I I I I I 11 I I I I
l

E . cneorifolia association
(Kangaroo Island)

I I I I I I I i I I I I I X I ><
l

E . socialis-E. brachycalyx
association (Murray Lands)

I I I I >< I

I I I I >< I
1 I

I I

I I I 1 I I >< I 11 I I I I

I I >< I I I

I I I >< I I

l

E . socialis-E. brachycalyx
association (Eyre Peninsula)

l

E. socialis-E. gracilis association
(Murray Lands)

l

i E . socialis-E. gracilis association
(Eyre Peninsula)
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Ranunculaceae- I I

IClemat~mkrophyna ................................. X X X - - x - - - - - - -
Pittosporaceae- i

Billardiera sericophora . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x x x - x x x x - - - - -
Fabaceae-

Hardenbergia violacea ................................ x - x - - - - - - - - - -
Polygalaceae-

Bredemeyera volubilis ................................ x x x - - - - x - - - - -
---------------------------------

CHAMAEPHYTES (prostrate plants and dwarf shrubs up
to 25 cm tall)

------------------------------------
Poaceae-

Triodia irritans ...................................... X - X - X X X X - - - X -
T.lanata ........ 0 ••••••••••••••••• 0 ••••• 0 ••••••••••• - - - - - - - X - - - - -

Chenopodiaceae-
Atriplex eardleyae ...................... 0 •• 0 •••••••••• - - - - - - - - - X - X -
A. muelleri ................ 0 •••••••••• 0 •••••••••••••• - - - - - - - - - X - X -
A. semibaccata ...................................... - - - - - - - - - X - - -
A. velutinella ......... 0 •••••••••• 0 • 0 •• 0 ••••• 0 •••••••• - - - - - - - - - X - - -
Bassia obliquicuspis '0 •••• 0 ••••••••••• 0 •••••••••••••••• - - - - - - - - - - X - -
B. parviflora ... 0 ••••••••••••••••• 0 • 0 •••• 0 • 0 ••••• 0 ••• 0 - - - - - - - - - X - - -
B. sclerolaenoides ... 0 • 0 ••••••• 0 •••••••••••••••••••••• - - - - - - - - - - X - -
B. uniflora ......... 0.0 ••• 0" 0 •••••••• 0 ••••••••••••••• - - - - - - - - - X - X -
Chenopodium desertorum ....... 0 ••••••••••••••••••••• 0 - - - - - - - - - X - - -
C. pseudomicrophyllum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. I - - - - - - - - - X - - -
Kochia triptera ................. 0 0 •••• 0 •••• 0 ••••••••• - - - - - - - - - X X - -
Rhagodia nutans . 0 •• 0 ••••••••••••••••• 0 •••••••••• 0 ••• - - - - - - - - - X - I X -

Amaranthaceae- I

Ptilotus spathulatus ... 0 0 ••••••••••• 0 • 0 ••• 0 ••• 0 ••• 0 •••• - - X - - - - X - X - X -
Aizoaceae-

Tetragonia tetragonoides ..... 0 ••• 0 ••••••••••••• 0 ••• 0 •• - - - - - - - - - X - X -
Fabaceae-

Eutaxia microphylla .... 0 •••••• 0 0 ••• 0 ••••••••••••• 0 ••• - X X - - X X X - - - - -
Kennedia prostrata ............................ 0 •••••• X X - - - - - X - - - - -
Lotus australis ...................... 0 •• 0 ••• 0 ••••••••• - X - - - - - - - - - - -
Pultenaea laxiflora ............. 0' •• 0 • 0 0 • 0 ••• 0 •• 0 0 0 • 0 •• X - - - - -

I

- - - - - - -
P. prostrata ............ 0 0 •••• 0 •• 0 •••• 0 ••••••• 0 •••••• X - - - - - - - - - - - -
P. tenuifolia . . . . . . . . . . . . . 0 ••••• ' .• 0 0 0 ••• 0 • 0 •••• 0 0 • 0 ••• 0 X X X - X - - X - - -'-- - -
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><>< ><>< 1 I 1 >< >< 1 >< 1 1 1 1 1
IE. diversifolia association

(Upper South East)

1 1 1>< 1 1 1 1 >< 1 11 1 1 >< >< IE. diversifolia association
(Yorke Peninsula)

>< 1>< 1 1 >< >< >< >< I 1 1>< I >< IE. diversifolia association
(Eyre Peninsula)

1 1 1 1 1 1 1 I I I I I I I 1 I IE. diversifolia association
(Kangaroo Island)

><>< 1 1 1 1 1 >< >< 1 1 I ><>< 1 1
IE. incrassata-Melaleuca uncinata

association (Upper South East)

><>< 1>< 1 1 I 1 >< I 1 1 1 I I 1
IE. incrassata-Melaleuca uncinata

association (Murray Bridge)

>< 1 I I 1 1 I >< I 1 1 1 I 1 I IE. incrassata-Melaleuca uncinata
association (Peebinga-Billiatt)

>< 1>< 1 I >< >< >< ><1>< 1>< >< >< IE. incrassata-Melaleuca uncinata
association (Eyre Peninsula)

1 I 1 I 1 1 I I I 1 I I I I I I
IE. cneori/olia association

(Kangaroo Island)

I I 1 1 I >< I I 1 I 1 1 1 1 >< 1
IE. socialis-E. brachycalyx
_ association (Murray Lands)

1 1 1 I 1 I 1 1 1 1 1 I I 1 >< I IE. socialis-E. brachycalyx
association (Eyre Peninsula)

I 1 1 1 >< >< I 1 I 1 1 1 1 1 I 1
IE. socialis-E. gracilis association

(Murray Lands)

1 I I I I 1 I I I I 1 I 1 1 1 I
IE. socialis-E. gracilis association

(Eyre Peninsula)
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Haloragaceae-
Glisehroearyonbehril ................................. x - x - I x x x X
Haloragis heterophylla . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . - - - - I - - - X
H. tetragyna ........................................ X

Apiaceae-
Platysaee heterophylla ................................ - - - - - I - I - X

Epacridaceae-
Acrotriche affinis ...................................... - - - - X
A. cordata .......................................... x - x - - - - X
A. patula ...................................... ... . . . - x x - - - -
Astroloma humifusum ................................ x - x - - x x - - - - - - -<
Leucopogon clelandii .................................. x - - - X' - - (- - - - - - tJj

L. eoneurvus ......................................... - - - x - - - - - - - - - 0
L. costatus .......................................... X - ""T X X - - - - - - - - tJj

L. ericoides .......................................... X - - - X - - - - - - - - ~
L. woodsii ........................................... - - - - X - - X - - - - - j
Stypheliaexarrhena .................................. X - - - - X - - - - - - - 0

Convolvulaceae- Z
Convolvulus erubeseens ............................... - X X - - - - X - - - X - 0

Lamiaceae- ~

Teucrium sessiliflorum ......... -....................... - - X - - - - X - - - - -
Scrophulariaceae-

C/'J.
0

Euphrasia collina ..................................... X - - - - - - - - - - - - e
Myoporaceae-s- ~Eremophila crassifolia ...................... .' ......... - - X - - X X X - - - -
Rubiaceae-

~Opercularia scabrida .................................. - - X - - - - X - - - X -
O. varia ............................................ - X - - - - - X - - - - - C/'J.

Goodeniaceae-
~

Dampiera laneeolata .................................. - - - X - - - X - - - - - ~
D. rosmarinifolia ............................ · ........ X - X - X - X X - - - - - t'-I

~

Goodenia affinis ...................................... - - X - - - - X - - - - - >
G. eycloptera . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - - - - - - - - - - X
G. geniculata ............"............................ - X - - X
G. primulacea ............ '............................ X - - - -
G. pusilliflora ........................................ - - X - - - - X
G. robusta .......................................... - - - - - - - X
G. varia ............................................ X X - - X X X X
Scaevola aemula ..................................... - - X - - - - X
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11 ><>< 1 1 >< I 1 1 1 1 1 1 1 I 1
IE. diversifolia association

(Upper South East)

><><
I

1>< 1 x 1 >< >< 1 I 1 >< 1 1 1 I I I IE. diversifolia association
(Yorke Peninsula)

><1
I

I ><>< I I ~>< 1 I 1 >< 1 ><><><><>< IE. diversifolia association
(Eyre Peninsula)

I I
I

11 1 I 1 >< I 1 1 1 I 1 1 1 I 1 1 IE. diversifolia association
(Kangaroo Island)

1><
I

1 1 1 1 I I 1 1 1 I 1 >< 1 I 1 1 1
IE. incrassata-Melaleuca uncinata

association (Upper South East)

I
I 1 >< >< I 1 >< 1 1 ><>< I 1 1 1 I 1><>< IE. incrassata-Melaleuca uncinata

association (Murray Bridge)

I
11 ." >< I >< >< >< 1 1 1 I 1 1 I I >< IE. inc.r~sata-Mel~leuca uncinata><

I
association (Peebinga-Billiatt)

I I
I

I><><><><><><><><><><I~><><><>< IE. incrassata-Melaleuca uncinata
association (Eyre Peninsula)

I I I \ 1 I 1 I I 1 I I 1 1 I 1 1 I 1 1 IE. cneorifolia association
(Kangaroo Island)

I I
I

I >< I I >< I 1 I I 1 1 I I 1 1 I I
IE. socialis-E. brachycalyx

association (Murray Lands)

><:><
I

11 1 I 1 I 1 1 I 1 1 I 1 1 I 1 I
IE. socialis-E. brachycalyx

association (Eyre Peninsula)

I I
I

I >< >< I I I I 1 1 I I 1 I 1·1 I I IE. socialis-E. gracilis association
(Murray Lands) .

I I
I

11 1 1 1 I 1 1 I 1 I I I I 11 I
IE. socialis-E. gracilis association

I
(Eyre Peninsula)
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HEMICRYPTOPHYTES (perennial grass-like plants)

Poaceae
Aristida behriana
A. contorta
Danthonia caespitosa
D. semiannularis.
D. setacea .....•.•.
Enneapogon nigricans ... 0 • 0 0 0 0 0 0 0 • 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Neurachne alopecuroidea
Stipa drummondii
S. elegantissima
S. eremophila
Sc falcata
S. plagiopogon
S. semibarbata
S. setacea ... 000.

S. tenuiglumis . 0 • 0 • 0 0 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00

S. tereti/olia
S. variabilis
Themeda australis 0 •• 0 0 0 0 0 0

Cyperaceae
Baumea juncea
Gahnia deusta
G. lanigera o. 0 • 0 •• 0 0 0 0 0 0 0 0 0.0

Lepidosperma carphoides
L. congestum 0 ••••.•

L. laterale
L. viscidum 0 ••••••••• 0 • 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0

Schoenus breviculmis
S. deformis ... 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0.0

S. nanus
S. racemosus "0

S. subaphyllus 0 0 ••••• 0 •• 0 0 • 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 ,0

Scirpus antarcticus 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Restionaceae
Hypolaena fastigiata
Lepidobolus drapetocoleus 0 •••• 0000000.0000000

Loxocarya /asciculata
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I I I I I I I I I 1 1~I 1 I ~~ 1E. diversifolia association
(Upper South East)

~I I I I I I I I 1 1 I I I ~ I I IE. diversifolia association
(Yorke Peninsula)

~~I I~~I~
I

1111 I1 I ~ IE. diversifolia association
(Eyre Peninsula)

I I J I I I1 I I 1 1 I I 1 I I I IE. diversifolia association
(Kangaroo Island)

~I I I I I I I
I

I11~I 1 1 ~ IE. incrassata-Melaleuca uncinata
association (Upper South East)

I I I I I I I I
I

I 1~I I ~~~ IE. incrassata-Melaleuca uncinata
association (Murray Bridge)

I .~ I I I ~ I I I 1 1~~I 1 I ~ 1E. incrassata-Melaleuca uncinata
association (Peebinga-Billiatt)

~ ~~~~I~~I
I

1 1 ~~~I I ~ IE. incrassata-Melaleuca uncinata
association (Eyre Peninsula)

I I I I I I I I
I

1 1 I 1 1 I I I IE. cneorifolia association
(Kangaroo Island)

I I I I I I I I I I1 1 I I I I ~ IE. socialis-E. brachycalyx
association (Murray Lands)

I I I I I I I I I I" I 11 I 1
IE. socialis-E. brachycalyx
. association (Eyre Peninsula)

I I I I I I I I
I

I~ 1 I 1~ 11 IE. socialis-E. gracilis association
(Murray Lands)

I I I I I I I I
1

1 1 I I 1 I I I
IE. socialis-E. gracilis association

(Eyre Peninsula)
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Orchidaceae-
Acianthus reniformis 0 0 0 • 0 - - X - - - - - - - - - -
Caladenia deformis .. 0 •• 0 •• 0 •• 0 •• 0 ••• 0 0 0 •• 0 ••• 0.0 ••• 0" - - X - - - - X - - - - -
Co dilatata . 0 0 • 0 •• 0 0 •••••••• 0 0 • 0 ••• 0 •••• 0 0 • 0 ••••• 0 • • • - - X - - - - X - - - - -
Citesselata o. 0 0 •• 0 ••••••••• 0 • 0 • 0 ••• 0 0 0 ••• 0 •• 0 • 0 • 0 • 0 • - - - - - X - X - - - - -
Lyperanthus nigricans 0 0 0 • 0 •• 0 0 0 0 • 0 0 0 • 0 • 0 ••••• 0 •••••• 0 • - - - - - X - - - - - - -
Pterostylis barbata . 000 •• 00 •• 0 0.0 •••• 0 ••• 0.00.0 •• 0 0 •• 0 - - X - - - - - - - - - -
Po mitchellii .. 0 •••• 0 0 0 0 •• 0 •••••••• 0 ••• 0 • 0 •• 0 0 0 • 0 0 0 0 • 0 - - X - - - - - - - - - -
P. mutica 0· •• 0 • 0'0 •••••• 0 • 0 0 •• 0 ••• 0 0,' ••• 0 • o. 0 0 0 •• 0 • • • • - - - - - X - X - - - - -
P. nana . ',' '0' e-" •• 0 •••• 0 • 0 0 • 0 • o ••••• 0 0 0 ••••• 0 • 0 0 0 • • • • • • - - X - - X - - - - - - -
P. pusilla. 0 0 •••••••••••••• 0 •••• 0 ••• 0 0 • 0 0 • • • - - X - - - - X - - - - -
r: vittata .0 •••• 0 ~ ••.•. 0 0 •• 0 0 • 0 0 •••••••• 0 ••••• 0 ••••• 0 • • • - - X - - - - - - - - - -
Thelymitra antennifera 0 0 •• 0 0 • 0 •• 0 • 0 0 ••••• 0 0 0 • 0 • - - X - X - - - - - - - -
T. aristata 0" 0 ••• 0 • 0 0 0 0 0 • 0 •••••••••• 0 0 • 0 •• 0 0 •• 0 0 0 •• 0 • X - X - - - - X - - - - -
T.· azurea .. 0 ••••••• 0 00. 0 • 0 •• 0 0 • 0 0 0 0 0 • 0 •• 00 •••• 0 0 0 0 • • - - - - - X - X - - - - -

Droseraceae-i-
Drosera glanduligera .. 00 ••• 0 0 0 • 0 0 0 •• 0 • 0 0 • 0 • 0 0 0 • 0 0 0 0 0 • X - X - - X - - - - - - -
D. peltata .. "0 0 ••• 0 •• ~ •••• 0 ••••• 0 •••• ~ ••• 0 • 0 0 0 0 • 0 0 •• 0 • X - - - - - - - - - - - -
D. planchonii 0 •• ~ •••• 0 • 0 ••• 0 ••••• 0 • 0 • 0 0 0 ••••• 0 0 0 •• 0 0 • - X X - - X - X - - - - -
Di whittakeri .. 0 ••••• 0 ••••• 0 ••••• 0 00 •• 0. 0 o. o. 0 0.000.0 - - - - - X - - - - - - -

Oxalidaceae- , '
Oxalis corniculata .... 0 ••• 0 • ~ • 0 •• 0 0 0 0 0 0 • 0 ••• 0 ••• 0 0 0 • • • - X X - - - - X - - - X -

Asteraceae-
Microseris scapigera, 0 • 0 •• 0 0 0 0 • 0 •• 0 0 • 0 ••• 0 0 0 •••••• 0 ••• 0 X X X - - X - - - - - - -

-------~----------------------------

THEROPHYTES (annual plants reproducing from seeds)
----~-------------------...,..--..---I---------------------------------,------
Poaceae-

Agrostis billardieri ..... 0 0 •• o.... 0 •• 0 ••••• 0 0 0 • 0 0 • 0 0 • 0 oX - - - - - - - - - - - -
Stipa macalpinei o. 0 ••• 0 0 • 0 0 0 0 0 0 • 0 0 •••• 0 0 • 0 • 0 0 • 0 0 • 0 • • • - - - - - - - X - - - - -

Centrolepidaceae-
Centrolepi~aristata.. 0" 0 0 0" 0 0.00.00.0. o. 0.0 •••• 0.0.0 - - X - - - - - - - I - - -

g:;i;:;~~.::::::::::::::::::::::::::::::::::::::::: - = ~ = = = = = = =I = = =
Chenopodiaceae-«

Atriplex spongiosa. 0 • 0 0 • 0 • 0 0 0 0 0 •• 0 0 • 0 0 0 0 0 • 0 ••• 0 • 0 •• 0 0 • - - - - - - - - - X - - -
Chenopodium cristatum 0 0 • 0 0 0 0 ••• 0 0 0 0 0 0 0 0 • 0 ••• 0 • 0 ••• 0 0 - - - - - - - - - - - X -
Salsola kali .. 0 •• 0 •• 0 0 • 0 •••• 0 0 • 0 •• 0 • 0 0 0 0 0 •• 0 • 0 0 0 0 0 • 0 0 - - - - - - - - - X - X -

Portulacaceae-
Calandrinia eremaea 0 0 • 0 0 • 0 •• 0 • 0 •••••• 0 • 0 0 0 0 0 0 •• 0 " • 0 • • - - X - - - - X - - - - -
Co neesiana .... 0 •• 0 • 0 0 • 0 0" 0 •••• 0 ••••• 0 • 0 •• 0 0 • o.. 000 0 • - - X - - - - X - - - - -
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I I >< I I I I I I I I I I I I IE. diversifolia association
(Upper South East)'"

I I >< I >< I I I I I I I I I I IE. diversifolia association
(Yorke Peninsula)

>< >< 1'1 I I I I ><><>< >< I I IE. diversifolia association
(Eyre Peninsula)

I I I I I I I I I I I I I I IE. diversifolia association
(Kangaroo Island)

I I I I I I I I I I I I I I I IE. incrassata-Melaleuca uncinata
association (Upper South East)

I I >< I I I I I I I I I I I I IE. incrassata-Melaleuca uncinata
association (Murray Bridge)

I I >< I >< I I I I 1><>< I >< I I E. incrassata-Melaleuca uncinata
association (Peebinga-Billiatt)

><>< >< ><><1 >< I I ><1 ><~ 1><1 I E. incrassata-Melaleuca uncinata
association (Eyre Peninsula)

I I I I I I I I I I I I I I I IE. cneorifolia association
(Kangaroo Island)

I I I I I >< ><><>< I I I I I >< I E. socialis-E. brachycalyx
_ association (Murray Lands)

><1 I I I I I I I I I I I I I E. socialis-E. brachycalyx
association (Eyre Peninsula)

I I >< I I >< >< >< I I I I I I I I E. socialis-E. gracilis association
(Murray Lands)

I I I I I I I I I I I I I I IE. socialis-E. gracilis association
(Eyre Peninsula)
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PARASITIC EPIPHYTES

--------------
Loranthaceae-

Amyema melaleucae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X X - - - - - - - - - - -
Lauraceae-

Cassytha glabella .................................... X X X - - x· X - - - - - -
C. melantha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X X X - X X - X - X - - -
C. pubescens ........................................ X X X - - X - X - - - - -
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2. INTRODUCE,D SPECIES

The following introduced species have been recorded on disturbed sites in mallee
vegetation of the Upper South-East and Murray Lands. A few species may invade
the undisturbed mallee associations.

NANOPHANEROPHYTES
(shrubs from 25 cm to 2 m tall)

Lamiaceae
Marrubium vulgare

Solanaceae
Lycium [erocissimum

CHAMAEPHYTES
(prostrate plants and dwarf shrubs

up to 25 cm tall)

Aizoaceae
Gasoul crystallinum

Resedaceae
Reseda luteola

Boraginaceae
Echium lycopsis

Lamiaceae
Salvia verbenaca

Solanaceae
Solanum nigrum

Asteraceae
Onopordum acaulon

HEMICRYPTOPHYTES
(perennial, grass-like plants)

Liliaceae
Asphodelus fistulosus

GEOPHYTES
(pseudo-annual plants reproducing

from bulbs, corms and rhizomes)

Iridaceae
Romulea longijolia

Oxalidaceae
Oxalis pes-caprae

THEROPHYTES
(annual plants reproducing from

seeds)

Poaceae
Aira caryophyllea
Bromus diandrus
B. madritensis
Hordeum leporinum
Schismus barbatus
Vulpia myuros

Polygonaceae
Emex australis
Polygonum aviculare
Rumex angiocarpus

Brassicaceae
Carrichtera annua
Diplotaxis muralis
Sisymb rium orientale

Fabaceae
M edicago minima
M. polymorpha
M. truncatula

Geraniaceae
Erodium botrys
E. cicutarium

Primulaceae
Anagallis arvensis

Malvaceae
Malva parviflora

Boraginaceae
Heliotropium europeum

Cucurbitaceae
Citrullus lanatus

Asteraceae
Arctotheca calendula
Carduus tenuiflorus
Carthamus lanatus
Centaurea calcitrapa
C. solstitialis
Inula graveolens
Sonchus oleraceus
Xanthium spinosum
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APPENDIX V

PLANT SPECIES RECORDED IN THE "ARID" LAND SYSTEMS

The distribution of species in plant communities of the arid zone of South
Australia is recorded below for the following associations:

Association District Reference

Jessup (1948)
Carrodus, Specht, and Jackman

(1965)
Jessup (1948)
Carrodus, Specht, and Jackman

(1965)
Barker (1970)
Crocker and Skewes (1941)
Crocker (1946a)
Jessup (1951)
Jessup (1951)

{
Jessup (1951)
Lange (1966)
Jessup (1951)

Jessup (1951)
Carrodus, Specht, and J ackman

(1965)
Jessup (1951)
Carrodus, Specht, and Jackman

(1965)
Jessup (1951)
Carrodus, Specht, and Jackman

(1965)
Jessup (1951)
Carrodus, Specht, and Jackman

(1965)

f
Crocker (1946b)
Jessup (1951)

North East

North East

North West

North West
North East

North West
North East

North West
North East

Far North East

Myoporum platycarpum
(+ Kochia or A triplex)

Kochia astrotricha
Kochia astrotricha

Kochia sedijolia
Kochia sedijolia

Acacia sowdenii-i-Kochia
sedijolia

Acacia linophylla-A. ramulosa North West
Acacia aneura-A. North West

brachystachya
Atriplex vesicaria-i-Ixiolaena North West

leptolepis
Atriplex vesicaria-i-Bassia spp. North West
Atriplex vesicaria North East

Casuarina cristata

Atriplex rhagodioides
Nitraria schoberi-i-Kochia

pyramidata
Zygochloa paradoxa

The species are grouped firstly according to Raunkiaer's life-form classes (see
Chapter 11) and then alphabetically under families arranged according to Black's
"Flora of South Australia" (1943-57).

An X in the column indicates the presence of the particular species in the plant
community of that district; a - indicates that the species has not been recorded
in the literature; a ? indicates a doubtful record. If the abundance of the species
is known, categories such as VC ~ very common, C == common, and R == rare
are used instead of an X.

As only a few introduced plants have invaded the arid zone plant communities,
they have been included in the native plant list and prefixed with an asterisk.
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o I I 1 <o

I
Myoporum platycarpum-Kochia
Atriplex association (North East)

I

. Casuarina cristata association
(North East)

1 1 iC 1 1 iC

~iCl 1 1 iC

I 1iC~~ I

1 1 1 I 1 1

1 I I I I I

I 1 1 1 1 1

1 1 iC 1 1 I

1 1 I I 1 1

I 1 1 iCiC iC

1 1 1 1 1 I

11 I I 1 I

1 I I I I iC

I o ] ~~ 1

1 iCiC 1 iC iC I 1

I iClll iCnn

iC nlliC iC 1 1

I 1 1 1 1 I 1 1

I 1 1 1 I 1 1 I

1 I 1 1 1 1 1 I

1 I 1 iC I 1 iC 1

1 I 1 I 1 1 1 1

11 I iC 1 1 1 1

I I 1 I 1 I I 1

1 I 1 I 1 1 I 1

I I I iC 1 1 1 I

1 I 1 1 1 I I I

IAcacia sowdenii-Kochia s.edifolia
association (North West)

I
Acacia linophylla-Acacia ramulosa
association (North West)

I
Acacia aneura-A. brachystachya
association (North West)

I
Atriplex vesicaria-Ixiolaena leptolepis
association (North West)

I
Atriplex vesicaria-Bassia spp.
association (North West)

I
Atriplex vesicaria association
(North East)

I
Kochia sedifolia association
(North West)

·IKochia sedifolia association
(North East)

I

Kochia astrotricha association
(North West)

I
Kochia astrotricha association
(North East)

I
Atriplex rhagodioides association
(North West)

1

Nitraria schoberi-Kochia pyramidata
association (North East)

1 I

Zygochloa paradoxa association
(Far North East)
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______~ ----__-I_--I---I---I---I---I---I---I---1---1---1---1---1---1---1
- - -

NANOPHANEROPHYTES (shrubs from
25 cm to 2 m tall)

1---1---1---1---1---1--_1---1---1---,---1---1---, 1---

A. oswaldii 0 •• 0 • 0 0 0 •••• 0 • 0 0 • 0 • 0 0 0 0 • 0 0 0 0 •

A. ramulosa, .. 0 0 • 0 0 0 0 0 0 0 0 0 0 • 0 0 • 0 • 0 0 0 0 00.

A. rigens .. 000000000.0000000000.00000000

A. "sowdenii 0 0 0 0 ••• 0 0 • 0 • 0 0 0 0 0 0 •• 0 • 0 0 0 0 0 0 0

A. tetragonophylla 0 0 •• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 •

Fabaceae-
Templetonia egena 0 0 0 • 0 0 0 0 0 • 0 •• 0 0 0 0 0 0 0 0 0 0

Sapindaceae-
Heterodendrum oleifolium . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Myrtaceae-
Eucalyptus pyriformis 0 0 0 0 0 • 0 0 • 0 • 0 0 0 • 0 • 0 • 0

SoIanaceae-
Nicotiana glauca . . 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0

Myoporaceae-
Eremoph!ICflongifolia 0 0 0 0 0 0 • 0 0 0 • 0 0 0 0 0 0 0 0 0

Ei oppositifolia 0.0 •• 0 •• 000000.0 .•• 0,00000.

Myoporum platycarpum 0 0 0 0 0 0 0 0 0 0 0 00 • 0 0 0 •

Poaceae--:-
Eragrostis australasica 0 • 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 00 0

Proteaceae--:-
Grevillea huegelii 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000

Hakea leucoptera 0 0 • 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 •• 0 0

Santalaceae-
Exocarpos aphyllus 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Polygonaceae-
M uehlenbeckia cunninghamii 0 • 0 0 0 • 0 0 0 0 0 0 0 0

Chenopodiaceae-
Arthrocnemum leiostachyum o. 0 0 • 0 0 0 0 ••• 0 0

Atriplex rhagodioides. 0 0 0 0 0.00000000000 • .'0

~: ~~ff:~;fa 0 : : : : : : : : : : : : : : : : : : : : : : : : : : : :

Chenopodium nitrariaceum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Enchylaena tomentosa 00.0.000000 O. 0 0 0 0 • 0

Kochia aphylla 0 0 0 • 0 0 0 0 0 • 0 • 0 • 0 0 0 • 0 0 0 0 0 0 0 0

K. astrotricha 00.0.00000000.00.0000000 0 0 0

K. brevifolia 00.00.0000000000000000.0.0 ••
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R
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R

R

R
VC
C
R

R

C

C

R
R
C
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R

C

R
R
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X
R

R

VC
R

R

R

R

R

R

R
R
R

vc

R

R

R

R

R

R

R

R

R

VC
R
C

R

R

C

VC

R
R

VC

R
R

VC

R

R

R
R
R

R

x

R

x

R

R

R

R
R

R

R

C
R
R
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VC

R

x
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R
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~I ~I I ~~I 1~I I I~~I~~I~ IMyoporum platycarpum-Kochia
Atrip/ex association (North East)

(')1 (')1 I ~(')I 1o 1 1 1(')(')I(')~ICl !Casuarina cristata association
(North East)

~I~I~ 1 I ~ I ~I 1 I ~ 1 I ~~~~ 1Acacia sowdenii-Kochia sedifolia
association (North West)

~ I ClI I I I I I I 11 I I I I I I I 1 !Acacia linophylla-Acacia ramulosa
association (North West)

(')IClI~ I I ~ Cl~~1 I ~ I I ~~~(') IAcacia aneura-A. brachystachya
association (North West)

I I 1 1 1 I 1 I I1 I ~ 1 1 I Cl~ I I ~ IAtriplex vesicaria-Ixiolaena leptolepis
association (North West)

I 1 1 I I 1 1 1 1~I I I11 I 1 I ~I IAtriplex vesicaria-Bassia spp.
association (North West)

11 1 I I 1 I I I I I I I 1>< I I I \ \ !Atriplex vesicaria association
(North East)

o ] \ \ ~ I I I I ClI \ I ~I 1~~~I !Kochia sedifolia association
(North West)

~ I11 \ 1 1 1 I \ 1 I 1 \ >< 1 I ~ 1 1 IKochia sedifolia association
(North East)

~~~~~ 1 1 1 IClI~ I ~\ 1~I ~\
IKochia astrotricha association

(North West)

1 \ I 1 1 I I \ I I I 1 I I >< 1 11 1 I IKochia astrotricha association
(North East)

I I 1 1 I I I I I I I I ClI I ~ I \ I I !Atriplex rhagodioides association
(North West)

I I I I \ I I I I I I 1 1>< 1 I 1 1~ I INitraria schoberi-Kochia pyramidata
association (North East)

1 1 1 1 I \ 1 1 I ClI I I I \ I I I I I IZygochloa paradoxa association
(Far North East)
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Fabaceae-
Bossiaea walkeri 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - - - R - - - - - - - - - - -
Crotalaria dissitiflora 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - - - R - - - - - - - - - - C
Psoralea spo 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 - - - - - C - - - - - - - -

Zygophyllaceae-
Nitraria schoberi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • - R - - - - - - - - - - - VC -

Euphorbiaceae-
Phyllanthus fuernrohrii 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 • 0 0 - - - R - - - - - - - - - - C

Sapindaceae-
Dodonaea attenuata 0000000000000000000.0 - R - R R - - - - - - - - - C
Do microzyga 0 0 0 0 0 0 0 0 0 ;, 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 - - R - R - - - R - R - - - -

Malvaceae-
Abutilon halophilum 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - - - - - c

I
- - - - - - C - -

A 0 leucopetalum 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 - - - R R - - - R - - - - - R
Sida corrugata 000.00 •• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 000 C C - - - C R - R - R - C - -
So intricata 000 00000000000000000000000000 C C R R R R R - R - R - - - -
Sspetrophila ........................... R R R - R - - - R - R - - - R
S. virgata . 0.000000 •• 00000000000000000000 - - R - C - R - R - R - - - R

Asclepiadaceae-
Sarcostemma australe 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - - - - - R - - - - - - R R -

Lamiaceae-
Teucrium racemosum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • - - - - - R - - - - - - - '- -

SoIanaceae-
Duboisia hopwoodii 000000000.0000000000000 - - - R -

I
- - - - - - - - - -

Lycium australe 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 R R C - R - - - R - R R - - -
Nicotiana sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0·0 0 - - - R R - - - - - R - - - R
Solanum ellipticum 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 - R - - R - - - R - R - - - -

Myoporaceae-
Eremophila alternifolia e . 0 0 0 0 0 0 0 0 • 0 0 0 • 0 • 0 0 0 R R R - R - - - R - R - - - -
E. duttonii 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 coo 0 0 - - R - R - - - R - R - - - -
Eo glabra .............................. - R - - C - - - - - - - - - -
Eo latrobei . 0 • 0 • 0 • 0 • 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 - - R - C - - - R - R - - - -
E. maculata 0 0 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - R - - - - - - - - R - - - -
Eo paisleyi 0 0 • 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - - R R R - - - - - R - - - -
Eo rotundifolia . 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - - R - - - - - R - R - - - -
E. scoparia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 •• 0 0 0 R C R - R - - - R R R R - - -
Eo serrulata o. 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - - R - R - - - - - - - - - -
Eo sturtii 000000000000000000.0000. 0 000000 R R - - - - - - - - - - - - -
Myoporum deserti . 0 0 0 0 • 0 • 0 0 0 0 0 • 0 0·0 0 0 0 0 • 0 R R - - - - - - - - - - - - -
M. montanum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - - - X - - - - - - - - - - -
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association (North West)
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IAcacia aneura-A. brachystachya
association (North West)
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1 IAtriplex vesicaria-Ixiolaena leptolepis
association (North West)
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~ I I ~I I I 1 1 IAtriplex vesicaria-Bassia spp.
association (North West)
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IKochia sedifolia association
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(North West)
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I 1 Nitraria schob;ri-Koehia pyramidata
association (North East)
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(Far North East)
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Bassia biflora , .
B. brachyptera .
B. convexula ' .
B. diacantha .
B. divaricata .
B. eriacantha .
B. lanicuspis .
B. obliquicuspis .
B. paradoxa .
B. patenticuspis .
B. sclerolaenoides .
B. tricuspis , .
B.uniflora .. ' .
B. ventricosa .
.Chen~podium ~~sertorum .
Kochia cannonu .
K. ciliata .
Kc, .eriantha .' .
·K. excavata . .
K. spongiocarpa .
K. triptera .
Malacocera tricorn is .
Rhagodia nutans .

Amaranthaceae-
Ptilo tus spathulatus .

Nyctaginaceae-
Boerhavia diffusa .

Aizoaceae-
Trianthema triquetra .

Tetragoniaceae-
Tetragonia tetragonoides .

Portulacaceae-
Anacampseros australiana .

Brassicaceae-
Arabidella trisecta .

Fabaceae-
Clianthus jormosus .
Lotus australis .
Swainsona burkittii .
S. stipularis .
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IMyoporum platycarpum-Kochia

Atriplex association (North East)
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(North East)

1 I I 1 1 I I~ I I 1 I~
IAcacia sowdenii-Kochia sedifolia

association (North West)

I 1 1 1 I I I~ I ~ 1 I I IAcacia linophylla-Acacia ramulosa
association (North West)
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1Acacia aneura-A. brachystachya

association (North West)

IClClI~~ nl ~ 1 ~ I~
IAtriplex vesicaria-Ixiolaena leptolepis

association (North West)

I~~I~~ I~ 1 ~ ~ I I IAtriplex vesicaria-Bassia spp.
association (North West)

I I 1 1 1 1 I I I ><: I I 1
IAtriplex vesicaria association

(North East)

~ I I1I I I~ 1 I 1 ICl IKochia sedifolia association
(North West)
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IKochia sedifolia association
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IKochia astrotricha association

(North West)
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IKochia astrotricha association

(North East)
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IAtriplex rhagodioides association

(North West)
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INitraria schoberi-Kochia pyramidata

association (North East)
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(Far North East)
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SUCCULENT CHAMAEPHYTES
-----------------------------------------

Aizoaceae-
Aizoon quadrifidum ............... '....... - - - - R - - - - - - - - - R
A.zygophylloides ....... . . . . . . . . . . . . . . . . . - - - - - - - - - - C - - - -
Carpobrotus rossii . . . . . . . . . . . . . . . . . . . . . . . . - - - - - R - - - - - - - - -

--------------------------------------
HEMICRYTOPHYTES (perennial, grass-like

plants)
-----------------------------------------

Poaceae-
Aristida anthoxanthoides ................. - - - - R R C - - - C - VC - R
A. browniana . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - - VC - - - - - - - - - - C
A. contorta ................. '............ - - C R VC - R - R - C - R - C
Astrebla pectinata . . . . . . . . . . . . . . . . . . . . . . . - - - - - VC C - - - R - VC - -
Chloris acicularis ...........'............. - - - - - - R - - - R - R - -
C. truncata ............................. - - - - - R - - - - R - - - -
Danthonia bipartita ..................... - - - - C - - - - - - - - - -
D. semiannularis . . . . . . . . . . . . . . . . . . . . . . . . . - - - - - - - - R - - - - - -
Enneapogon avenaceus ................... - - C C C R VC - R - R X R - R
E. caerulescens ......................... - - R - C - - - R - - - - - -
E. cylindricus ........................... - - VC - C - R - VC - C - - - -
E. nigricans ............................ R R - - - - - - - - - - - - -
E. polyphyllus .......................... - - C C VC - VC - R - R X R - R
Eragrostis dielsii ........................ - - - - - R - - - - - - - - -
E. eriopoda ............................. - - - - C - - - - - - - - - R
Ei falcata ............................... - - - - - VC VC - - - C - VC - -
E. setifolia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - R - - VC - - - - - - VC - -
Eriochloa longiflora ...................... - - - - - R - - - - - - - - -
Eulalia fulva .................'............ - - - - - C C - - - R - C - -
Panicum .decompositum ................... - - - - - VC R - - - R - C - -
Paspalidium basicladum .................. - - - - - C - - - - - - R - -
Plagiosetum refractum ................... - - - C - - - - - - - - - - C
Sporobolus actinocladus . . . . . . . . . . . . . . . . . . . - - - - - VC R - - - R - VC - -
Stipa platychaeta ........................ - - - - - - - - - - - - - X -
Triraphis mollis . . . . . . . . . . . . . . . . . . . . . . . . . . - - R C R - - - - - - X - - R
Zygochloa paradoxa . . . . . . . . . . . . . . . . . . . . . . - - - - -

I
- - - - - - - - - VC
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IAcacia linophylla-Acacia ramulosa
association (North West)
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IAtrip{ex. vesicaria- Ixiolaena leptolepis
association (North West)
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IAtriplex vesicaria-Bassia spp.
association (North West)
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IKochia sedifolia association
(North West)

>< I I 1 I 1>< >< I I \
I

1
1 1

I

I Kochia sedifolia association
(North East)
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IKochia astrotricha association
(North West)
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I I
IKochia astrotricha association
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IAtriplex rhagodioides association
(North West)
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INitraria schoberi-Koehia pyramidata
association (North East)
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IZygochloa p~radoxa association
(Far North East)
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Tetragoniaceae-
Tetragonia eremaea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Portulacaceae-
Calandrinia remota .0000000000000000000000

Portulaca oleracea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0

Ranunculaceae-
Ranunculus sessiliflorus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Brassicaceae-
Blennodia canescens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Lepidium oxytrichum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

L. papillosum 0 0 0 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 • 0 0 0 0

Stenopetalum lineare 0 0 • 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Fabaceae-
Trigonella suavissima 00000.0000000.0.000.

Geraniaceae-
*Erodium cicutarium 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0

E. cygnorum 0 0 0 • 0 0 0 0 0 • 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Zygophyllaceae-
Tribulus terrestris . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 •

Zygophyllum ammophilum . 0 0 0 0 • 0 0 0 0 0 0 0 0 0 •

Z. compressum 0 0 0 0 0 • 0 0 0 0 0 • 0 0 0 • 0 • 0 • 0 0 0 0 0 0

Z. crenatum 0 0 0 0 0 0 • 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 ••

Z. howittii 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 • 0 0 0 0 0 0

Z. iodocarpum 0 0 0 • 0 0 0 • 0 • 0 0 0 0 0 • 0 0 • 0 0 0 0 0 0 0

Z.ovatum 000.000.000.00000000000.0.000.

Z. prismatothecum 0 0 0 • 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 • 0 •

Euphorbiaceae-
Euphorbia eremophila 0 0 • 0 0 ••• 0 0 0 0 0 • 0 0 0 • 0 0

E. drummondii 0 0 0 0 0 0 0 0 0 • 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Phyllanthus lacunarius 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0

Apiaceae- .
Daucus glochidiatus 0 0 • 0 0 • 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0

Trachymene glaucifolia 0 00 0 0 0 0 0 0 0 0 0 0 0 0 •• 0 0

Gentianaceae-
Centaurium spicatum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Boraginaceae-
Plagiohothrys plurisepaleus 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0

Trichodesma zeylanicum 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 • 0 0

Solanaceae-
*Solanum nigrum .. 00000 •• 0.0 •• 0.0.000000

c

R

R
C

R
C

c
R
R
R

R
R

x

R

R
C

R
C

R

R
R

R

R

R
R
R

c

R

R

C

C
R
R
R

R

R

R
R
R

R

R

R
R

R
R
R

R

R
R

C

R
R
R

R

R

R

R

R

R

c

R
R

R

R

R

R

R

R

R

R

x

x
X

X
X

R

R
R
R

R

R

R
I

1-
I R

X

X

X

X

X

R

R

R
R
R

R

R
R

R

R
R

X

X

R

R

R

R

R

R

X

-I

X

R

R

c

R

C
R

X

<
tT.lo
rn

E
~

o
Z
o
I-]j

V1
o
e
~

6
V1
~
~
:>
t'"-4

>:

w
8



~ ~
~~~ ~
~ ~.a >
~ ss ~
~~g ::j
-. ~ ~ Cl
: 2 1 tn
.~ ::g-. ~

:I:
.-<
~
tn
tn

> * *(1
~>~~~~n~n~~~n~~
;::~~~~~~. ~ ~::= ~;:: -.~
::t.::! ~~~ ~~ =:C"'~~.~ ~ ~;.
~?f::!. ~ ~ ~./~ {i ~.~§ G ~ :::::~:
~. ~ ~ ~ ~.q ~~. ~ .... ~ r:;' ~ ~'
~'i5;::;::~~s·~~~~1 (")
~ ~~ ~ ~.§~ ~§ ~,~ ~<~~
~;:. ~~ ~ c::r-~ ~ ::!~. I
.... ~. <::l ~ - •• ~ ...... ;:: <::l ..... ,
~. • ~. J::l <::l. ~:i' ~ ~;::

~ E-: ~: ~. ~: § ~ ~ ~ ~
~~. ;:=. ;:='i5. s.~~ ~.
~. f"o.' ~.~. ~.-•• ;::....... ~. ....... C"'. l'.i •. :::::. §. ~ is"" .• e-:

• ~. : : ss :.....

tn
"0
~
~.
Cl)

I
I 1

1

1::011111::011::01 I I IMyoporum platycarpum-Kochia
Atrip/ex association (North East)

I I I 1 1 I I I I 1 1 1 I I 1 I I ICasuarina cristata association
(North East)

~~

I

1 1 I I 1 11 ::0 11 I 1 I I IAcacia sowdenii-Kochia sedifolia
association (North West)

I I
I

IIeJ1leJl1leJ1eJ ~~
IAcacia linophylla-Acacia ramulosa

association (North West)

(1 Cl
I

11::01::01 1::01::01::0 ~~
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IAtriplex vesicaria-Bassia spp,

association (North West)
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VEGETATION OF SOUTH AUSTRALIA

APPENDIX VI

BOTANICAL NAMES OF COMMON SO'UTH AUSTRALIAN
PLANTS WITH THEIR ·VERNACULAR EQUIVALENTS

303

Unlike the botanical name of a species, the vernacular name may vary markedly
from locality to locality. For example, the South Australian blue gum (Eucalyptus
leucoxylon) is called "white ironbark" in Victoria where the name "blue gum" is
reserved for E. globulus. Even in South Australia, the same species may be known
in different localities by different vernacular names: E. cosmophylla is called cup
gum (Mt. Lofty Ranges), scrub gum (Mt. Lofty Ranges), or bog gum (Kangaroo
Island). To add to the confusion, the same common name may be, applied to
two quite unrelated species-Myoporum platycarpum is often wrongly called
sandalwood in South Australia. on account of its soft, pale-yellow, sweet-scented
wood, but it is not the sandalwood of commerce, Santalum spicatum, Obviously,
it is better to use botanical names and these have: been used throughout the Hand
book. For the information of those readers who prefer to use common names, a
list of the more common South Australian plant species and their corresponding
vernacular names is given in this Appendix. The information has been compiled
from Black (1943-57), Boomsma (1969), C.S.I.R.O. (1953), and Wood (1937).
Plant species introduced into South Australia-and which have become widespread
in certain modified plant communities, especially in the woodland formation
are included in the list: these plants are prefixed with an asterisk.

Acacia aneura
A. arrnata
A. brachystachya
A. cambagei
A. mearnsii
A. melanoxylon
A. pycnantha
A. salicina
A. sophorae
A. sowdenii
A. tetragonophylla
Acaena anserinifolia
A. ovina (sens. lat.)
Acrotriche depressa
A. [asciculiflora
Adiantum aethiopicum
Agropyron scabrum

"Aira caryophyllea
Alyxia buxifolia

*Ammophila arenaria
Amyema spp.

*Anagallis spp.
*A rctotheca calendula

Aristida spp.
Arthrocnemum spp.

"Asclepias rotundifolia
*Asphodelus fistulosus

Astrebla pectinata
Astroloma humijusum
A triplex cinerea
A. nummularia
A. paludosa
A. rhagodioides

Mulga
Kangaroo-thorn
Umbrella mulga
Gidya, Stinking wattle
Black wattle, Silver wattle
Blackwood
Golden wattle
Native willow, Broughton willow
Coastal Acacia
Myall
Dead finish
Biddy-biddy
Sheep's burr
Native currant
Native cranberry
Maiden hair
Common wheat grass
Silvery hair-grass
Sandhill box
Marram grass
Mistletoe
Pimpernel
Cape-weed
Wire grass
Samphire
Broad-leaved cotton-bush
Onion-weed
Barley Mitchell grass
Native cranberry
Grey saltbush
Old-man saltbush
Marsh saltbush
Silver saltbush
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A. spongiosa
A. stipitata
A. vesicaria

*A vena fatua
A vicennia marina var. resinijera

Baeckea behrii
Banksia marginata
Bassia spp.
Brachychiton spp.

*Briza maxima
*B. minor
*Bromus .spp.

Bursaria spinosa

*Cakile spp.
Calandrinia polyandra
Callistemon spp.
Callitris spp.
Caly trix spp.

*Capsella bursa-pastoris
"Carduus tenuiflorus
*Carpobrotus rossii
*Carthamus glaucus
*C. lanatus
Cassia spp.
Cassia nemophila
Cassytha spp.
Casuarina cristata
C. decaisneana
C. luehmannii
C. stricta

*Centaurium spp.
Cheilanthes tenuifolia
Chenopodium spp.
Chloris acicularis

C. truncata
*Chondrilla juncea
"Chrysanthemoides moniliiera
*Cichorium intybus
*Cirsium vulgare
*Citrullus lanatus

Clianthus formosus
Codonocarpus cominifolius

*Conium maculatum
*Convolulus arvensis
Craspedia uniflora

*Crataegus spp.
Cratystylis conocephala
Crotalaria spp.

*Cucumis myriocarpus
Cuscuta spp.

*Cynara cardunculus
*Cynodondactylon

Pop saltbush
Mallee saltbush
Bladder saltbush
Wild oat
Grey mangrove

Short-leaved broombush
Honeysuckle, Silver Banksia
Bindyi
Kurrajong
Quaking grass
Shivery grass, Lesser quaking grass
Brome grass
Australian blackthorn, Native box,

Christmas bush

Sea rocket
Parakeelya
Bottle brush
Native cypress pine
Fringed myrtle
Shepherd's purse
Slender thistle
Angular pigface
Star thistle
Saffron thistle
Birdseye, Kangaroo bush

, Desert Cassia
Devil's twine
B.lack oak, Belah
Desert oak
Bull oak
Drooping she-oak
Centaury
Parsley fern
Goosefoot
Curly windmill grass, Umbrella grass,

Spider grass
Windmill grass
Skeleton-weed
Bone-seed
Chicory
Spear thistle
Wild watermelon
Sturt pea
Native poplar
Hemlock
BIndweed
Batchelor's button
Hawthorn
Daisy blue bush
Rattlepod
Paddy melon
Dodder
Cardoon, Wild artichoke
Couch-grass
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Cyperus spp.
C. rotundus

*Cytisus .scoparius

*Dactylis glomerata
Danthonia spp.
Daviesia spp.

*Digitaria adscendens
D illwynia spp.
Disphyma blackii
Distichlis distichophylla
Dodonaea spp.
Drosera spp.
Duboisia hopwoodii

*Echinochloa crus-galli
*Echium lycopsis
*Ehrharta calycina
*E. longiflora
*E. villosa
*Eichhornia crassipes
*Emex australis
Enchylaena tomentosa
Epacris impressa
Eragrostis spp.
Eremophila glabra
E. maculata
E. scoparia
E. sturtii
Erodiophyllum elderi

*Erodium botrys
*Erodium spp.
Eryngium rostratum
Eucalyptus baxteri
E. calycogona
E. camaldulensis
E. cladocalyx
E. cneorifolia
E. cosmophylla
E. diversijolia
E. fasciculosa
E. foecunda
E. gongylocarpa
E. goniocalyx
E. gracilis
E. incrassata
E. intertexta
E. largiflorens
E. leucoxylon
E. macrorhyncha
E. microtheca
E. morrisii
E. obliqua
E. odorata
E. oleosa
E. ovata
E. porosa

Sedge
Nut-grass
English broom

Cocksfoot
Wallaby grass
Bitter pea
Summer grass, Crab grass
Parrot pea
Round-leaved pigface
Salt grass
Hop-bush
Sundew
Pituri

Barnyard grass
Salvation Jane, Paterson's curse
Perennial veldt grass
Annual veldt grass
Pyp grass
Water hyacinth
Spiny Emex, Prickly Jack
Ruby saltbush
Heath
Love-grass
Tar bush
Native fuschia
Broom
Turpentine bush
Koonamore daisy
Long storksbill
Crowsfoot
Blue devil
Brown stringybark
Square-fruited mallee
River red gum
Sugar gum
Kangaroo Island narrow-leaf mallee
Cup gum
S. Aust. coastal mallee
Pink gum
Narrow-leaved red mallee
Desert gum, Marble gum
Bastard box
Yorrell
Ridge-fruited mallee
Gum barked coolibah
River box
S. Aust. blue gum, White ironbark
Red stringybark
Coolibah, Inland red box
Grey mallee
Messmate stringybark
Peppermint box
Red mallee
Swamp gum
Mallee box, Whipstick peppermint box
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E. pyriformis
E. rubida
E. socialis
E. terminalis
E. viminalis
E. viminalis ssp. huberana
E. woollsiana ssp. (microcarpa)
Euphorbia drummondii

*Euphorbia spp.
Exocarpos cupressiformis

*Festuca spp.
*F oeniculum vulgare
*Fumaria spp.

Gahnia filum
G. trifida

*Galium spp.
*Gasoul crystallinum

Geranium spp.
Gleichenia microphylla
G lyceria australis
Grevillea spp.

Hakea spp.
Haloragis spp.
Hardenbergia violacea
Helichrysum apiculatum

*H eliotropium europaeum
Helipterum spp.
H eterodendrum oleifolium
Hibbertia spp.

*H olcus lanatus
*Homeria breyniana
*H. miniata
"Hordeum leporinum
*H. marinum
*Hypericum perforatum
*Hypochoeris radicata

*1nula graveolens
lseilema spp.
Ixodia achillaeoides

Juncus spp.

Kennedia prostrata
Kochia aphylla
K. astrotricha
K. pyramidata
K. sedifolia
Kunzea pomifera

*Lagurus ovatus
*Lavandula stoechas
Lemna spp.

Ooldea mallee
Candle-bark gum
Red mallee
Bloodwood
Manna gum
Rough-barked manna gum
Grey box
Caustic week, Milk weed
Spurge
Native cherry

Fescue
Fennel
Fumitory

Thatching grass
Cutting grass
Bedstraw
Common ice plant
Geranium
Coral fern
Manna grass
Grevillea

Needle bush
Raspwort
False sarsparilla, Native lilac
Common everlasting
Common heliotrope, Potato weed
Everlasting
Bullock bush
Guinea flower
Yorkshire fog
One-leaved Cape tulip
Two-leaved Cape tulip
Barley grass
Sea barley grass
St. John's wort
Catsear, Flatweed

Stinkwort
Flinders grass
Fire weed

Rush

Scarlet runner
Cotton bush, Leafless bluebush
Low bluebush, pearl bush
Black bluebush
Bluebush
Cranberry

Hare's-tail grass
Topped lavender
Duckweed
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*Leontodon spp.
Lepidium spp.
Lepidosperma gladiatum
Leptospermum spp.

*Limonium spp.
"Linum spp.
*Lolium spp.

Lomandra spp.
Lotus australis
Lycium australe

*L. [erocissimum
Lysiana spp.

*Malva spp.
*Marrubium vulgare

Marsilea drummondii
*Medicago spp.
*M. sativa
M elaleuca halmaturorum
M. lanceolata
M. uncinata

*M elilotus indica
*Mentha spp.
M icroseris scapigera
Monerma cylindrica
Muehlenbeckia cunninghamii
Myoporum deserti
M. insulare
M. platycarpum
M yosotis australis

Nasturtium officinale
Neurachne alopecuroidea

*Nicotiana glauca
Nitraria schoberi

*Oenothera spp.
*Olea europaea
Olearia axillaris

*0 puntia vulgaris
"Oryzopsis miliacea
Oxalis corniculata

*0. pes-caprae

Panicum decompositum
Papaver spp.

*Parapholis incurva
*Phalaris minor
*P. tuberosa
*Phleum pratense
Phragmites australis

*Physalis peruviana
Pimelea spp.
Pittosporum phylliraeoides

*Plantago spp.
*Plantago lanceolata

Hawkbit
Cress
Sword rush
Tea-tree
Sea lavender
Flax
Rye grass
Iron grass
Austral trefoil
Australian boxthorn
African boxthorn
Mistletoe

Mallow
Horehound
Nardoo
Medic
Lucerne
S. Aust. swamp paperbark
Dry land tea-tree, moonah
Broombush
King Island melilot
Mint
Yam
Common barb grass
Lignum
Turkey..bush
Boobyalla
False sandalwood, Sugar wood
Southern forget-me-not

Watercress
Foxtail mulga grass
Tree tobacco
Nitre-bush

Evening primrose
Olive
Sandhill daisy
Prickly pear
Rice millet, Many-flowered millet-grass
Wood sorrel
Soursob

Native millet
Poppy
Coast barb grass
Canary grass
Phalaris, Toowoomba canary grass
Timothy grass
Common reed
Cape gooseberry
Rice-flower
Native apricot, Native willow
Plantain
Rib-wort, Ribgrass
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*Poa annua
*P. bulbosa
P. poijormis

*Polygonurn aviculare
Portulaca oleracea
Pteridium esculentum
Pultenaea spp.

Ranunculus spp.
*Raphanus spp.
*Rapistrum sp.

Rhagodia spp.
*Ricinus communis
*Romulea longiiolia
*Rosa canina
*Rosmarinus officinalis
*Rubus spp. aff. fruticosus

. *Rumex angiocarpus
*Rumex spp.

Salicornia spp.
*Salix babylonica
Salsola kali

*Salvia verbenaca
Santalum acuminatum
S. spicatum

*Scabiosa atropurpurea
*Schinus molle
*Schismus barbatus
Senecio lautus

*S. pterophorus
S. quadridentatus

*Setaria spp.
*Sherardia arvensis
"Silybum marianum
"Sisymbrium spp.

Slum latifolium
Solanum nigrum

*S. sodomeum
*Sonchus oleraceus
*Sparaxis spp.
*Spartium junceum
*Spergula spp.
Spinijex hirsutus

*Stellaria media
"Stenotaphrum secundatum
Stipa spp.
Stylidium spp.
Swainsona procumbens

*Taraxacum officinale
*Teline maderensis

Tetragonia tetragonoides
Themeda australis
Thysanotus spp.

*Tragopogon porrijolius

Winter grass
Bulbous blue grass
Tussock Poa
Wire-weed
Pigweed, Purslane
Bracken
Bush pea

Buttercup
Radish
Turnip-weed
Salt bush
Castor-oil plant
Onion grass
Dog rose
Rosemary
Blackberry
Sorrel
Dock

Samphire
Weeping willow
Prickly saltwort, Soft roly-poly
Wild sage
Native peach, Quondong
Sandalwood
Pincushion
Pepper-tree
Arabian grass, Sheep grass
Variable groundsel
African daisy
Cotton fire-weed
Pigeon grass
Field madder
Variegated thistle
Mustard
Water parsnip
Black nightshade
Apple-of-Sodom
Common sow-thistle
Harlequin-flower
Spanish broom
Spurry
Hairy spinifex, spiny rolling grass
Chickweed
Buffalo grass
Spear grass
Trigger plant
Broughton pea

Dandelion
Cape broom, Canary broom
New Zealand spinach
Kangaroo grass
Fringed violet
Salsafy
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Tribulus terrestris
*Trifolium spp.

Triodia spp.
Typha spp.

*Ulex europaeus
*Urtica spp.

*Verbena spp.
"Vicia spp.
*Vinca spp.

Viola spp.
*Vulpia spp.

Wahlenbergia spp.

*Xanthium spinosum
Xanthorrhoea spp.

Zygochloa paradoxa
Zygophyllum apiculatum

Caltrop
Clover
Porcupine grass
Bulrush

Gorse, Furze
Nettle

Verbena
Veteh
Periwinkle
Violet
Silver grass

Bluebell

Bathurst burr
Grass tree, Yacca, Blackboy

Sandhill cane-grass
Gall-weed

INDEX OF PLANT SPECIES
(Introduced species are prefixed by an asterisk)

Abutilon halophilum, 295.
A. leucopetalum, 295.
Acacia spp., 164, 183, 197, 205.
A. acinacea, 260, 275.
A. anceps, 275.
A. aneura, 47, 166, 174, 183, 189, 215,

292, 303.
A. armata, 140, 260, 275, 303.
A. baileyana, 219.
A. brachybotrya, 260, 275.
A. brachystachya, 166, 174, 183, 292,

303.
A. burkittii, 175, 294.
A. calamijolia, 275.
A. calcicola, 183.
A. cambagei, 166, 174, 303.
A. colletioides, 275, 294.
A. continua, 250.
A. dealbata, 219.
A. estrophiolata, 180.
A. euthycarpa, 275.
A. [arinosa, 260, 275.
A. gillii, 275.
A. kempeana, 292.
A. ligulata, 85, 260, 272, 292.
A. linophylla, 166, 183, 292.
A. mearnsii, 146, 249, 303.
A. melanoxylon, 146, 249, 259, 303.
A. menzelii, 260, 275.
A. microcarpa, 275.
A. myrtiiolia, 125, 250, 275.
A. notabilis, 275.
A. oswaldii, 272, 293.
A. oxycedrus, 249.
A. pycnantha, 104, 125, 126, 140, 249,

260, 273, 303.

A. ramulosa, 166, 183, 293.
A. retinodes, 249, 260, 273.
A. rhigiophylla, 275.
A. rigens, 273, 293.
A. rivalis, 275.
A. rotundiiolia, 250, 260.
A. rupicola, 250, 260, 275.
A. salicina, 303.
A. sclerophylla, 275.
A. sophorae, 80, 82, 85, 250, 303.
A. sowdenii, 166, 174, 293, 303.
A. spinescens, 250, 260, 275.
A. suaveolens, 250.
A. tetragonophylla, 188, 293, 303.
A. verniciflua, -250.
A. verticillata, 250.
A. victoriae, 294.
Acaena anserinijolia, 136, 253, 303.
A. ovina (sens. lat.) 253, 261, 303.
Acianthus caudatus, 256, 265.
A. exsertus, 256.
A. reniformis, 287.
Acrotriche affinis, 253, 283.
A. cordata, 283.
A. depressa, 303.
A. [ascicuiiflora, 252, 303.
A. pa tula, 157, 283.
A. serrulata, 253.
Adenanthos sericea, 249.
A. terminalis, 249, 274.
Adiantum aethiopicum, 252, 261, 303.
Adriana klotzschii, 85, 261, 277.
A egiceras spp., 97.
Agropyron scabrum, 85, 263, 303.
Agrostis billardieri, 287.

*Aira caryophyllea, 258, 268, 290, 303.
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Aizoon quadrifidum, 299.
A. zygophylloides, 299.
Ajugaaustralis, 262.
Albizia lophantha, 219.

*Alopecurus myosuroides, 268.
Alyogyne huegelii, 282.
Alyxia buxiiolia, 86, 303.
Amaranthusigrandiflorus, 184.

*Ammophila arenaria, 85, 86, 303.
Amperea xiphoclada, 251.
Amphipogon caricinus, 254.
Amyema spp., 303.
A. linophylla, 266.
A. melaleucae, 289.
A. miquelii, 257, 266.
Anacampseros australiana, 297.

*Anagallis arvensis, 258, 270, 290, 303.
Angianthus pusillus, 302.
A. strictus, 266, 288.
A. tomentosus, 288.
Anguillaria dioica, 255, 264, 286.
Anogramma leptophylla, 252, 261.
Anthocercis angustijolia, 252.
A. myosotidea, 279.

*Anthoxanthum odoratum, 258, 268.
Aotus ericoides, 276.
Aphelia gracilis, 265.
Apium prostratum, 99.
Arabidella trisecta, 261, 297.

*Arctotheca calendula, 140, 270, 290,
303.

Aristida spp., 303.
A. anthoxanthoides, 299.
A. behriana, 263, 285.
A. browniana, 299.
A. contorta, 168, 183, 285, 299.
Arthrocnemum spp., 97, 167, 169, 303.
A. arbuscula, 38, 40, 93, 98.
A. halocnemoides, 38, 40, 89, 93, 95.
A. leiostachyum, 169, 293.
Arthropodium fimbriatum, 264.
A. m illeflorum, 255, 264.
A. minus, 286.
A. strictum, 256, 264.

*Asclepias rotundijolia, 140, 267, 303.
*Asparagus asparagoides, 85.
Asperula conferta, 262.
A. scoparia, 262.-

*Asphodelus fistulosus, 140, 191, 268,
290, 303.

Asplenium flavelijolium, 252.
Astrebla pectinata, 167, 169, 184, 299,

303.
Astroloma conostephioides, 125, 252,

279.
A. humijusum, 253, 262, 283, 303.
Atriplex spp., 78, 163, 189, 205.
A. angulata, 296.
A. cinerea, 80, 81, 85, 303.
A. eardlevae, 261, 281, 296.
A. fissivalvis, 296.
A. inflata, 300.
A. limbata, 296.
A. lindleyi, 300.
A. muelleri, 261, 281.
A. nummularia, 174, 185, 303.
A. .paludosa, 85, 303.
A. quinii, 296.
A. rhagodioides, 167, 169, 184, 275,

293, 303.
A. semibaccata, 261, 281.

A. spongiosa, 169, 184, 287, 300, 304.
A. stipitata, 161, 163, 169, 170, 174,

188, 189, 191, 275, 293, 304.
A. velutinella, 281, 296.
A. vesicaria, 62, 163, 167-169, 172,

174, 175, 187-191, 216, 275, 293,
304.

*A vena barbata, 268.
*A. [atua, 145,268, 304.
*A. sativa, 268.

Avicennia marina, 96, 304.

Babbagia acroptera, 184, 296.
B. dipterocarpa, 296.
Baeckea behrii, 159, 278, 304.
B. crassijolia, 282.
B. ericaea, 253.
B. ramosissima, 253.
Banksia marginata (shrub form) 107,

108, 117, 118, 124, 125, 250, 274,
304.

B. marginata (tree form) 141, 144,
249, 260, 304.

B. ornata, 16, 47, 57, 74, 75, 78, 101,
111, 117, 120, 124, 125, 250,274.

Bassia spp., 168, 169, 172, 188, 191,
205, 304.

B. biflora, 297.
B. brachy ptera, 297.
B. convexula, 297.
B. diacantha, 297.
B. divaricata, 297.
B. eriacantha, 297.
B. lanicuspis, 297.
B. obliquicuspis, 281, 297.
B. paradoxa, 297.
B. parviflora,. 281.
B. patenticuspis, 261, 297.
B. sclerolaenoides, 261, 281, 297.
B. tricuspis, 297.
B. uniflora, 183,281, 297.
Biventricosa, 297.
Baumea acuta, 255.
B. juncea, 85, 99, 141, 255, 264, 285.
B. rubiginosa, 255.
Bertya mitchellii, 277.
Beyeria Iechenaultii, 277.
B. opaca, 261. '
Billardiera sericophora, 252, 281.
Blechnum minus, 252.
B. nudum, 252.
Blennodia canescens, 301.
Boerhavia diffusa, 297.
Boronia coerulescens, 251, 277.
B. filiiolia, 251.
B. inornata, 277.
Bossiaea cinerea, 250.
B. prostrata, 253, 262.
B. walkeri, 276, 295.
Brachychiton spp., 304.
Brachyloma ciliatum, 252.
B. ericoides, 252, 279.

*Brachypodium distachyon, 269.
Brachyscome ciliaris, 86, 284.
B. diversiiolia, 263.
B. exilis, 263,' 284.
B. goniocarpa, 284.
B. gram inea, 263.
B. lineariloba, 284, 302.
B. perpusilla, 284.
B. trachycarpa, 263.
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Bredemeyera calymega, 253, 282.
B. poly galoides, 282.
B. scoparia, 282.
B. volubilis, 85, 252, 261, 281.

*Briza maxima, 258~ 269, 304.
*B. minor, 258, 269, 304.
*Bromus spp., 304.
*B. diandrus, 85, 139, 258, 269, 290.
*B. madritensis, 85, 290.
*B. mollis, 258, 269.
*B. rubens, 269.
*B. unioloides, 269.
Bruguiera, 97.
Brunonia australis, 254, 263.

*Buglossoides arvense, 270.
Bulbinopsis bulbosa, 256, 264.
B. semibarbata, 286.
Bupleurum semicompositum, 266.
Burchardia umbellata, 256, 264.
Bursaria spinose, 140, 160, 249, 260,

272, 304.

Caesia vittata, 264.
Cakile spp., 304.

*C. edentula, 81, 85.
*C. maritima, 80, 81, 85.

Caladenia carnea, 256, 265.
C. dejormis, 256, 265, 287.
C. dilatata, 256" 265, 287.
C. patersonii, 256, 265.
C. tesselata, 287.
Calandrinia eremaea, 287.
C. neesiana, 287.
C. polyandra, 304.
C. remota, 301.

*Calendula arvensis, 270.
Callistemon spp., 304.
C. macropuneta tus, 278.
Callitris spp., 304.
C. canescens, 159, 273.
C. columellaris, 143, 184, 272, 292.
C. preissii, 86, 143, 260, 272.
C. verrucosa, 36, 64, 159, 273.
Calocephalus brownii, 86, 263~

C. citreus, 263.
Caloplacasp., 89.
Calorophus minor, 255.
Calostemma purpureum, 265.
Calothrix [asciculata, 89'.
Calotis cymbacantha, 266, 302.
C. hispidula, 302.
Calytrix spp., 304
C. involucra/a, 278.
C. tetragona, 125,251, 279.

*Capsella bursa-pastoris, 304.
"Cardamine hirsuta, 269.
*Carduus tenuiflorus, 258, 270, 290, 304.

Carex appressa, 255, 264.
C. gaudichaudiana.rlba,
C. gunniana, 255.
C. inversa, 264.
C. tereticaulis, 255.
Carpobrotus modestus, 284.
C. rossii, 80, 82, S5, 284, 299, 304.

"Carrichtera annua, 290.
"Carthamus glaucus, 270, 304.
*C. lanatus, 270, 290, 304.

Cassia spp., 163, 184, 188-191, 304.
C. artemisioides, 276, 294.
C. desolata, 294.
C. nemophila, 189, 260, 276, 294, 304.

C. phyllodinea, 294.
C. sturtii, 172, 189, 191, 276, 294.
Cassinia complanata, 280.
C. laevis, 280.
Cassytha spp., 101, 304.
C. glabe:lla, 257,,288.
C. melantha, 257;'2-6:§, 288.
C. pubescens, 257, 266;'·'2~8.

Casuarina cristata, 166, 174;,....l.~3, 215,
292, 304. ........",..

C. decaisneana, 166, 180, 183, 304:"'·",
C. luehmannii, 143, 259, 304.
C. muellerana, 120, 249, 273.
C. paludosa, 249.
C. pusilla, 16, 57, 75, 101, 117, 124,

125, 249, 273.
C. striata" 30, 249, 273.
C. stricta, 84, 85, 104, 143-145, 249,

260, 272, 304.
*Catapodium rigidum, 269.
*Centaurea calcitrapa, 270, 290.
*C. solstitialis, 290.
Centaurium spp., 304.

*C. minus, 270.
C. spicatum, 266, 301.
Centipida minima, 266.
Centrolepis aristata, 256, 265, 287.
C. murrayi, ·287.
C. polygyna, 141, 287.
C. strigosa, 256, 265.

*Cerastium glomeratum, 258, 269.
*C. semidecandrum, 269.
Ceriops spp., 97.
Chamaescilla corymbosa, 256, 264,

286.
Cheilanthes tenuijolia, 253, 261, 304.
Cheiranthera cyanea, 250, 275.
Chenopodium spp., 304.
C. auricomum, 185.
C. cristatum, 287, 300.
C. desertorum, 281, 297.
C. glaucum 99.
C. nitrariaceum, 185, 293.
C. pseudomicrophyllum, 266, 281.
Chloris acicularis, 299, 304.
C. truncata, 299, 304.

*Chondrilla juncea, 304.
Choretrum glomeratum, 250, 274.
C. spicatum, 250.
Chorizandra enodis, 255, 264.

*Chrysanthemoides monilijera, 140,
151, 267, 304.

*Cichorium in ty bus, 268,304.
*Cirsium: vulgare, 258, 270, 304.
*Citrullus lanatus, 270, 290, 302, 304.

Clematis microphylla, 20, 85, 261,
281.

Clianthus [ormosus, 39, 297, 30~.

Codonocarpus cotiniiolius, 292, 304.
C. pyram idalis, 272.
Commersonia tatei, 278~

*Conium maculatum, 304.
Conospermum patens, 250, 274.

"Convolvulus arvensis, 267, 304.
C. erubescens, 262, 283,298.

*Conyza bonariensis, 270.
"Coronopus didymus, 269.

Correa alba, 87.
C. reflexa, 251, 277.
Corybas diem enicus, 26S~

C. dilatatus, ·265.
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Cotula austra lis, 266.
Craspedia globosa, 263.
C. pleiocephala, 302.
C. uniflora, 257, 266, 304.
Crassula colorata, 288.
C. pedicellosa, 85, 257, 266, 288.
C. sieberana, 85, 257, 266, 288.

*Crataegus spp., 140, 304.
*C. monogyna, 257, 267.

Cratystylis conocephala, 163, 280, 296,
304.

Cressa cretica, 184.
Crotalaria spp., 304.
C. dissitiflora, 295.
Cryptandra amara, 277.
C. hispidula, 251.
C. leucophracta, 251, 277.
C. propinqua, 251.
C. tomentosa, 251, 282.

*Cucumis myriocarpus, 302, 304.
Cuscuta spp., 304.
Cymbonotus pre issianus, 263.

*Cynara cardunculus, 268, 304.
*Cynodon dactylon, 85, 268, 304.

Cyperus spp., 305.
C. gunnii, 264.
C. rotundus, 264, 305.
C. tenellus, 256, 265.
C. vaginatus, 98, 99, 255, 264.

"Cytisus scoparius, 121, 140, 257, 305.

Dacrydiurn spp., 204.
*Dactylis. glomerata, 258, 268, 305.
Dactylocteniumradulans, 300.
Dampiera lanceolata, 283.
D. lavandulacea, 254.
D. marijolia, 254.
D. rosmarinijolia, 254, 263, 283.
Danthonia spp., 85,.94, 99, 134, 138-

140, 146, 160, 163, 254, 305.
D. bipartita, 183, 299.
D. caespitosa, 263, 285.
D. carphoides, 263.
D. racemosa, 254, 263.
D. semiannularis, 144, 263, 285, 299.
D. setacea, 285.
Darwiniamicropetala, 251.
Daucus glochidiatus, 86, 257, 266, 301.
Daviesia spp., 305.
D. breviiolia, 250, 276.
D. genistijolia, 250, 276.
D. nudula, 276.
D. pectinata, 276.
D. uliciiolia, 250.
D. virga ta, 250.
Deyeuxia quadriseta, 263.
Dianella laevis, 255, 264.
D. revoluta, 85, 163, 255, 264, 286.
Dichelachne crinita, ·139, 254.
D. sciurea, 254, 263.

"Digitaria adscendens, 305.
Dillwynia spp., 305.
D. glaberrima. 250.
D. hispida, 250, 276.
D. sericea, 250, 276.
D. uncinata, 276.

*Diplotaxis muralis, 290.
*D. tenuijolia, 191.
Dlpodium punctatum, 256.
Disphyma blackii, 98, 305.

Distichlis distichophylla, 85, 98-100,
141, 305.

Diuris longijolia, 265.
D. maculata, 256, 265.
D. palachila, 265.
D. palustris, 265.
D. pedunculata, 265.
Dodonaea spp., 146, 163, 184, 305.
D. attenuata, 277, 295.
D. baueri, 277.
D. bursariijolia, 277.
D. cuneata, 277.
D. hexandra, 277.
D. humilis, 277.
D. lobulata, 277.
D. microzyga, 173, 295.
D. stenozyga, 277.
D. viscosa, 140, 251, 261, 277.
Drosera spp., 101, 305.
D. auriculata, 256, 265.
D. binata, 256.
D. glanduligera, 265, 287.
D. peltata, 256, 265, 287.
D. planchonii, 256, 287.
D. pygmaea, 265.
D. whittakeri, 256, 265, 287.
Duboisia hopwoodii, 295, 305.

*Echinochloa crus-galli, 305.
*Echium lycopsis, 139, 140, 267, 290,

305.
*Ehrharta calycina, 305.
*E. longiflora, 85, 305.
*E. villosa, 305.
"Eichhornia crassipes, 305.

Eleocharis aeuta, 264.
Embergeria m egalocarpa, 86.

*Emex australis, 290, 305.
Enchylaena tomentosa, 80, 82, 85, 260,

275, 293, 305.
Enneapogon avenaceus, 183, 299.
E. caerulescens, 299.
E. cylindricus, 299.
E. nigricans, 263, 285, 299.
E. poiyphyllus, 168, 183, 299.
Enteromorpha spp., 97.
Epacris impressa, 102, 120, 125, 252,

305.
Epaltes cunninghamii, 298.
Epilobium billardierianum, 253, 262.
Eragrostis spP., 305.
E. australasica, 184, 185, 293.
E. brownei, 263. ~

E. dielsii, 184, 299.
E. eriopoda, 168, 183, 299.
E. falcata, 169, 185, 299.
E. setijolia, 169, 299.
Eremophila spp., 163, 183, 184, 197,

205.
E. alternijolia, 279, 295.
E. behriana, 279.
E. crassiiolia, 283.
E. divaricata, 280.
E. duttonii, 295.
E. [reelingii, 173.
E. glabra, 173, 280, 295, 305.
E. latrobei, 295.
E. longijolia, 273, 293.
E. maculata, 185, 295, 305.
E. oppositifolia, 273, 293.
E. paisleyi, 295.
E. rotundijolia, 295.
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E~ scoparia, 280, 295, 305.
E. serrulata, 280,295.
E. sturtii, 170, 175, 295, 305.
E. subfloccosa, 280.
E. weldii, 280.
Eriochilus cucullatus, 256.
Eriochloa longiflora, 299.
Eriostemon pungens, 282.
Erodiophyllum elderi, 185, 305.
Erodium spp., 178, 305.

*E. botrys, 139, 270, 290, 305.
*E. cicutarium, 270, 290, 301.
E. cygnorum, 266, 301.

*E. moschatum, 270.
Eryngium rostratum, 138, 262, 305.
Eucalyptus spp., 205.
E. baxteri, 57, 78, 87, 122, 124, 125,

146, 152, 154, 157, 207, 249, 305.
E. behriana, 152, 153, 155, 162, 217.
E. brachycalyx, 152, 156, 162, 217,

273.
E. ealy cogona, 152, 153, 162, 217, 273,

305.
E. camaldulensis, 142, 211, 259, 305.
E. cladocalyx, 122, 143, 146, 209, 305.
E. cneorijolia, 152-154, 217, 273,

305.
E. concinna, 35.
E. conglobata, 123, 152, 154, 156, 217.
E. conglobata ssp. (anceps) t, 156,

162, 217, 273.
E. cosmophylla, 123, 152, 154, 157,

210, 249, 273, 305.
E. dichromophloia, 35.
E. diversijolia, 78, 87, 123, 152, 154,

156, 157, 214, 217, 273, 305.
E. dumosa, 152, 154, 156, 273.
E. dumosa, ssp. (pileata) t, 162, 217,

273.
E. [asciculosa, 122, 126, 210, 249,

305.
-E. flocktoniae, 152-154, 217, 273.
E. foecunda, 87, 123, 152~154, .217,

273, 305.
E. gamophylla, 35.
E. gongylocarpa, 35, 183, 305.
E. goniocalyx, 122, 126, 152, 154,

157, 208, 249, 305.
E. gracilis, 152, 153, 162, 217, 273,

305.
E. incrassata, 78, 87, 123, 152, 154,

156, 214, 217, 27~, 305.
E. intertexta, 35, 305.
E. lansdowneana, 217.
E. largiflorens, 142, 185, 305.
E. leucoxylon, 57, 62, 122, 126, 142,

212, 259, 305.
E. m acrorhyncha, 122, 208, 305.
E. m icroth eca, 166, 174, 185, 305.
E. morrisii, 116, 155, 162, 217, 305.
E. nitida, 122.
E. obliqua, 122, 124, 146, 207, 249,

305.
E. odorata, 57, 62, 143, 144, 152, 213,

217, 259, 305.
E. oleosa, 214, _273, 305.

E. orbijolia ssp. (websterana)t, 35.
E. ovata, 122, 126, 142, 211, 305.
E. oxymitra, 35.
E. pachyphylla, 35, -183.
E. porosa, 143, 152, 217, 259, 305.
E. pyriformis, 35, 183, 293, 306.
E. remota, 123, 152, 154, 156, 157,

217.
E. rubida, 122, 209, 249, 306.
E. rugosa, 123, 152, 154, 156, 217,

273.
E. socialis, 152, 153, 155, 160, 162,

163, 214, 217, 273, 306.
E. terminalis, 35, 306.
E. viminalis, 57, 62, 142~ 212, 259,

306.
E. viminalis ssp. huberana, 86, 122,

249, 306.
E. viridis, 155, 162, 217.
E. woollsiana ssp. (microcarpa) t,

143, 213, 259, 306.
Eulalia fulva, 299.
Euphorbia spp., 306.
E. drummondii, 266, 288,301, 306.
E. eremophila, 301.

*E. [alcata, 85.
*E. peplus, 85.
*E. terracina, 85.

Euphrasia collina, 20, 118, 254, 283.
Eutaxia microphylla, 253, 262, 281.
Exocarpos aphyllus, 274, 293.
E. cupressijormis, 118, 249, 260, 272,

306.
E. sparteus, 272.
E. syrticolus, 274.

*Festuca spp., 306.
Flaveria australasica, 266.

*F oeniculum vulgare, 257, 267, 306.
Frankenia pauciflora, 98.
F. serpylliiolia, 298.

*Fumaria spp., 306.
*F. parviflora, 269.

Gahnia clarkei, 255.
G. deusta, 157, 285.
G. filum, 99, 141, 144, 306.
G. lanigera, 109, 255, 264, 285.
G. trifida, 141, 144, 255, 306.

*Galium spp., 306.
*G. aparine, 268.

G. australe, 266.
Gvgaudichaudii, 254, 262.

*Gasoul crystallinum, 85, 290, 306.
Geijera linearijolia, 251, 277.
Geranium spp., 306.

*G. dissectum, 258, 270.
*G. molle, 270.

G. solanderi, -85, 253, 262.
Gleichenia microphylla, 306.
Glischrocaryon behrii, 20, 253, 283.
Glossodia major, 256, 265.
Glyceria australis, 306.
Glycine clandestina, 253, 262.
Gnaphalium japonicum, 257, 26(j.
Gompholobium ecostatum, 253.

t Sub-specific names in parenthesis have not been validly published (PRYOR, L. D. and
JOHNSON, L. A. S., 1971: "AC'1assification of the Eucalypts". Aust. Nat. Univ.
Press, Canberra ~ .
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Goodenia affinis, 283.
G. albiflora, ,,263.
G. amplexans, 252.
G. cycloptera, 283, 298.
G.', geniculata, 254, 263, 283.
G. ovata, 87, 252.
G. pinnatifida, 263, 298.
G. primulacea, 254, 263, 283.
G. pusilliflora, 283,
G. robusta, 283.
G. varia, 88, 283.
Goodia lotiiolia, 276.
Gratiola peruviana, 254, 262.
Grevillea spp., 39, 183, 197,306.
G.aspera, 272.
G. huegelii, 274, 293.
G. ilicifolia,.85, 250, 274.
G. lavandulacea, 250, 274.
G. nematophylla, 292.
G. pauciflora, 274.
G. pterosperma, 274.
G. quinquenervia, 250.

*Gynandriris setijolia, 268.
Gyrostemon australasieus, 250, 275.
G. ramulosus, 272.

Hakea spp., 117, 183, 197~ 306.
H. cycloptera, 274.
H. [rancisiana, 272.
H. leucoptera, 260, 274, 293.
Himuellerana, 250, 274.
H. nodosa, 250.
H. rostra ta, 30, 102, 120, 125, 250,

274.
H. rugosa, 120, 250, 260, 214.
H. ulicina, 250, 274.
H. Vitta ta, 250,274.
Halgania cyanea, 262, 279.
H. lavandulacea, 279.
Halophila ova lis, 96.
Haloragis spp., 306.
H. elata, 262.
H. heterophylla, 253, 262, 283.
H. tetragvna, 253. 262. 283.
H. teucrioides, 252, 262.
Hardenbergia violacea, 252, 261, 281,

306.
*Hedypnois cretica, 270.

Helichrysum spp., 39, 178, 206.
H. adenophorum, 284.
H. apiculatum, 120, 254, 263, 284,

306.
H. baxteri, 86,2,54, 263, 284~

H. bilobum,280.
H. blandowskianum, 254.
H. bracteatum, 284.
H. cassinianum, 302.
H. eatadromum, 284.
H. leucopsidium, 86, 284.
H. obtusiiolium, 254, 263.
H. scorpioides, 254, 263.
H. semiiertile, 302.
H. semipapposum, 254, 263.

"Heliotropium europaeum, 270, ·290,
306.

Helipterum spp., 178, 185, 205, 206,
306.

H. australe, 266.
H! corymbiflorum, 266.
H: demissum, 266.

H. floribundum, 302.
H. jessenii, 266.
H. pygmaeum, 266.
H. strictum, 302.
Heterodendrum oleijolium, 163, 166,

174, 273,293, 306.
Hibbertiaspp., 104, 306.
H. acicularis, 125.
H. aspera, 278.
H. exutiacies, 251.
H. [ascicuiata, 251.
H. sericea, 30, 124, 125,126, 251, 278.
H. stricta, 125, 251, 278.
H. virgata, 251, 278.

*Holcus lanatus, 268, 306.
*Homeria breyniana, 140, 268, 306.
*H.' miniata, 268, 306.
*Hordeum leporinum, 139, 145, 269,

290, 306.
*H.' marinum, 99, 269, 306.
Hybanthus floribundus, 251, 278.
Hydrocotyle callicarpa, 257, 266.
H. hirta, 262.
H. laxiflora, 253.
Hypericum japonicum, 253, 262.

*H. perjoratum, 267, 306.
*Hypochoeris glabra, 258, 270.
*H. radicata, 99, 257, 268, 306.
Hypolaena [astigiata, 255" 285.
Hypoxis glabella, 256, 265.
H. hookeri, 265, 286.

Indigofera australis, 261.
*Inula graveolens, 258, 270, 290, 306.
Iseilema spp., 306.
I. vaginiflorum, 300.
Isoetopsis graminifolia, 266.
Isopogon ceratophyllus, 124, 125, 250,

274.
lxiolaena leptolepis, 167, 169, 298.
Ixodia achillaeoides, 88, 119, 120, 252,

261, '280, 306.

Juncus spp., 306.
*J. articulatus, 268.
J. buionius, 256, 265.

*J. capitatus, 258.
J. holoschoenus, 255, 264.
J. maritimus, 98, 141.
J. pallidus, 255, 264.
J. pauciflorus, 255,264.
J. planiiolius, 255, 264.

Kennedia prostrata, 85, 253, 262, 281,
306.

*Kickxia elatine, 270.
Kochia spp., 163, 205.
K. aphylla, 185, 275, 293, 306.
K. astrotricha, 167, 168, 169, 293,

306.
K. breviiolia, 260, 275, 293.
K. cannon ii, 297.
K. ciliata, 297.
K~ eriantha, ,297.
K. excavata, 297.
K. georgei, 275, 294.
K. oppositiiolia, 98, 99.
K. pyramidata, 167, 169, 185, 275,

294, 306.
K. sedijolia, 62, 163, 167~169, 171,

174, 189, 216, 275, 294, 306.
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K. spongiocarpa, 297.
K. tomentosa, 261,275, 294.
K. triptera, 281, 297.

*Koeleria phleoides, 269.
Kunzea pomijera, 20, 84, 86, 253,

282, 306.

*Lagurus ovatus, 85, 269, 306.
Lasiopetalum baueri, 278.
L. behrii, 278.
L. discolor, 278.
L. schulzenii, 278.

*Lavandula stoechas, 140, 150, 267,
306.

Laxmannia sessiliflora, 255, 264.
Lemna spp., 306.

*Leontodon spp., 307.
Lepidium spp., 307.
L. hyssopiiolium, 266, 288.
L. oxytrichum, 301.
L. papillosum, 301.
Lepidobolus drapetocoleus, 255, 285.
Lepidosperma canescens, 255.
L. carphoides, 255, 264, 285.
L. congestum, 255, 264, 285.
L. gladiatum, 80, 84, 85, 307.
L. laterale, 157, 255, 264, 285.
L. longitudinale, 38. '
L. semiteres.rsts, 125, 255, 264.
L. viscidum, 255, 264, 285.
Leptocarpus brownii, 141, 255.
L. tenax, 255.
Leptoceras fimbriatum, 256.
Leptomeriaaphylla, 274.
Leptorhynchos squamatus, 254, 263.
Leptospermum spP., 15, 307.
L. [uniperinum, 102, 108, 251.
L. laevigatum, 87, 219.
L. laevigatum' var, minus, 124, 125,

279.
L. myrsin0 ides, 16, 30, 75, 101, 107,

111, 117, 124, 125, 251, 279.
L. pubescens, 147, 249.
Leucopogon australis, 252.
Li clelandii, 254, 283.
L. collinus, 252.
L. concurvus,254, 283.
L.' cordifolius, 252, 279.
L. costatus, 16, 117, 254, 283.
L. ericoides, 254, 283.
L. hirsutus, 254.
L. parviflorus, 80, 82, 86.
L. ruius, 252, 279.
L. virgatus, 124, 254.
L. woodsii, 117, 254, 283.
Lhotskya alpestris, 251.
L. g.laberrima, 251, 279.
Lichina confinis, 89.
Limonium spp., 307.

*L. binervosum, 98.
Linum spp., 307.
L. marginale, 262, 282.

*L. trigynum, 270.
Lissanthe strigosa, 252.
Logania liniiolia; 252, 279.
·L. ovata, 252, 279.
L. vaginalis, 252.
Lolium spp., 307. ,

*L. loliaceum, 85, 269.
*L. perenne, 139.
*L. rigidum, 269.

Lomandra spp., 160, 163, 307.
L. densiflora, 264, 286.
L. dura, 144,255, 264, 286.
L. effusa, 144, 264.
L. fibrata, 30, 125, 255.
L. glauca, 85, 255, 286.
L. juneea, 255, 286.
L. leucocephala, 85, 255, 264, 286.
L. longifolia, 255.
L. micrantlia, 255,,264.
L., multiflora, 255, 286.

*Lophochloa pumila, 300.
Lotus australis, 85, 262, 281, 297, 307.
Loxocarya [asciculata, 285.

*Lupinus digitatus, 85.
Luzula meridionalis, 264.
Lycium australe, 295, 307.

*L. [erocissimum, 85, 86, 140, 267,
290, 307.

Lyperanthus nigricans, 256, 287.
Lysiana spp., 307.
L. exocarpi, 257, 266, 302.
L. murrayi, 302.
Lythrum hyssopijolium, 184, 266.

Malacocera tricorn is, 297.
*Malva spp., 307.
*M. parviflora, 270, 290.
Marianthus bignoniaceus, 252.

*Marrubium'vulgare, 267, 290, 307.
Marsilea drummondii, 184, 300, 307.
M. hirsuta, 300.

*Medicago .spp., 139, 307.
*M. minima, 269, 290.
*M. poly mo rpha, 269, 290.
*M. sativa, 267, 307.
*M. truneatula, 269, 290.
Melaleuca acuminata, 163, 279.
M. decussata, 251, 279.
M. ericijolia, 93.
M. gibbosa, 251, 279'.
M. halmaturorum, 33, 40, 94, 99, 242,

307.
M. lanceolata, 80, 84, 86, 90, 91, 143,

160, 163, 260, 273, 307.
M. neglecta, 279.
M. oraria, 251.
M. squarrosa, 93.
M. uncinata, 36, 64, 158" 159, 279,

307.
M. wilsonii, 279.

"Metilotus indica, 99, 30?
*Mentha spp., 307. ,
M. saturejoides,262.
Microcybe multiflora, 277.
M. pauciflora, 277.
Microseris scapigera, 256, 265, 287,

307.
Microtis unifolia,256, 265.
Mimulus repens, 40,94, 99, 100.
Minuria cunninghamii, 298.
M. denticulata, 298.
M. leptophylla, 263, 298.

*M olineria minuta, 269.
Monermacylindrica, 269, 307.
Monotoca, scoparia, 124, 252.
Muehlenbeckia adpressa, 85, 280.
M. cunninghamii, 185, 293, 307.
Myoporum deserti, 273, 295, 307.
M. humile, 86. "
M. insulare, 86, 87~ 307.
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M. montanum, 295.
M. platycarpum, 163, 166, 169, 170

188-191, 215, 260, 273, 293, 307:
Myosotis australis, 307.

*M. scorpioides, 270.
Myriocephalus rhizocephalus, 266.
M. stuartii, 302.

Nasturtium officinale, 148, 307.
*Neatostema apulum, 270.
Neurachne alopecuroidea, 254, 263,

285, 307.
Nieotiana spp., 295.

*N. glauca, 260, 293, 307.
Nitraria schoberi, 85, 167, 169, 277,

295, 307.
Nothojagus spp., 32, 204, 206.

Oenothera spp., 267, 307.
*0. affinis, 86.
*O. striata, 86.
*Olea europaea, 140, 150, 267, 307.

Olearia spp., 205.
o. axillaris, 80, 82, 86, 307.
o. ciliata, 254, 284.
o. floribunda, 261, 280.
O. grandiflora, 254.
o. lepidophylla, 280.
o. muelleri, 284, 296.
O. passerinoides, 280.
O. .picridijolia, 280.
O. pimeleoides, 280.
O. ramulosa, 135, 140, 252, 261.
o. tubulifiora, 252.

"Onopordum aeaulon, 268, 290.
Opercularia scabrida, 254, 283.
O. varia, 254, 262, 283.

*Opuntia vulgaris, 86, 307.
Orobanche australiana, 86.

*0. mutelii, 86.
"Oryzopsis miliacea, 268, 307.

Oxalis corniculata, 256, 265, 287, 307.
*0. pes-caprae, 140, 268, 290, 307.

Pachycornia tenuis, 167, 169, 294.
Panieum decompositum, 169, 299, 307.
P. < prolutum, 263.
Papaver spp., 307.

*P. hybridum, 269.
*Parapholis incurva, 307.
*Parentucellia latiiolia, 270.

Parietaria debilis, 265.
Paspalidium basicladum, 299.
Patersonia longiscapa, 255.
Pelargonium australe, 85.
P. rodneyanum, 262.
Pentatropis kempeana, 296.
Persoonia juniperina, 250.
Petrophile multisecta, 250, 274.

*Phalaris minor, 269, 307.
*P. tuberosa, 141, 268, 307.
Phebalium brachyphyllum, 282.
P. bullatum, 277.

*Phleum pratense, 268, 307.
Phragmites australis, 130, 307.
Phyllanthus iuemrohrii, 295.
P. hirtellus, 251.
P. lacunarius, 301.
Phyllota pleurandroides, 16, 117, 118,

124, 125, 250, 276.

P. remota, 124, 125, 250, 276.
*Physalis peruviana, 307.
Phytophthora cinnamomi, 121.

*Picris echioides, 270.
*P. hieracioides, 257.

Pimelea spp., 307.
P. diehotoma, 251, 278.
P. flava, 251, 278.
P. glauca, 253, 262, 282.
P. humilis, 262, 282.
P. octophylla, 251, 278.
P. petraea, 278.
P. phylicoides, 251.
P. serpyllijolia, 86.
P. simplex, 278.
P. spathulata, 125, 251.
P. stricta, 251, 278.

*Pinus radiata, 124.
Pittosporum phylliraeoides, 163, 260,

272, 292, 307.
P. undulatum, 219.
Plagiobothrys plurisepaleus, 301.
Plagiosetum rejractum, 174, 299.

*Plantago spp., 307.
*P. bellardii, 270.
*P. coronopus, 99, 270.
*P. lanceolata, 99, 257, 267, 307.
P. varia, 138, 262, 298.
Platylobium obtusangulum, 125, 250.
Platysaee heterophylla, 283.
Pleurosorus rutifolius, 253.

*Poa annua, 269, 308.
*P. bulbosa, 268, 308.
P. poijormis, 85, 141, 254, 263, 308.
Podocarpus spp., 204.

*Polygonum avieulare, 269, 290, 308.
*Po lypogon monspeliensis, 85.
Pomaderris obeordata, 277.
P. pan icu losa, 277.
P. racemosa, 40.
Poranthera ericoides, 251.
P. microphylla, 257, 266, 288.
P. triandra, 288.
Portulaca oleraeea, 301, 308.
Posidonia australis, 40.
Potamogeton peetinatus, 15, 20.
Prasophyllum elatum, 256.
P. nigricans, 265.
P. pallidum, 265.
P. patens, 256.
Pratia .eoneolor, 263.
Prosopus iuliflora, 186.
Prostanthera aspalathoides, 279.
P. baxteri, 279.
P. behriana, 252, 279.
P. calycina, 279.
P. m icrophylla, 279.
Prunella vulgaris, 262.
Psora lea spp., 295.
P. patens, 261, 276.
Pteridium eseulentum, 30" 106, 253,

260, 308 e .

Pterostylis spp., 205
P. barbata, 287.
P. cucullata, 256, 265.
P. mitchellii, 287.
P. mutica, 287.
P. nana, 256, 265, 287.
P. pedunculata, 265.
P. pusilla, 287.
P. robusta, 265.
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P. vittata, 265, 287.
Ptilotus erubescens, 260, 294.
P. exaltatus, 261, 294.
P. macrocephalus, 26l.
P. obovatus, 275, 294.
P. polystachyus, 260, 294.
P. spathulatus, 261, 281, 297.
Pultenaea spp., 205, 308.
P. acerosa, 250, 276.
P. canaliculata, 276.
P. daphnoides, 87, 125, 250.
P. densijolia, 276.
P. graveolens, 250.
P. involucrata, 250, 276.
P. largiflorens, 125, 250.
P. laxifiora, 253, 28l.
P. pedunculata, 253.
P. prostrata, 253, 281.
P. tenuiiolia, 253, 28l.
P. trinervis, 250, 253.
P. villijera, 250.
P. viscidula, 250.

Ranunculus spp., 308.
R. lappaceus, 253, 261.
R. rivularis, 253.
R. sessiliflorus, 301.

*Raphanus spp., 308.
*Rapistrum spp., 308.
*Reichardia tingitana, 86.
*Reseda luteola, 290.
Rhagodia spp., 98, 163, 308.
R. baccata, 80, 82, 85.
R. crassijolia, 260, 275.
R. gaudichaudiana, 275, 294.
R. nutans, 261, 281, 297.
R. parabolica, 275.
R. spinescens, 185, 275, 294.
Rhizophora spp., 97.

"Ricinus communis, 308.
*Romulea minutifiora, 140, 268.
*R. longijolia, 268, 290, 308.
Rorippa islandica, 261.
R. laciniata, 253.

*Rosa canina, 121, 140, 267, 308.
*R. rubiginosa, 257, 267.
*Rosmarinus officinalis, 308.
*Rubus aff, [ruticosus, 121, 140, 308.
*R. procerus, 257.
R. triphyllus, 250.

*R~ ulmiiolius, 257.
Rumex spp., 308.

*R. angiocarpus, 258, 269, 290, 308.
*R. brownii, 267.
*R. crispus, 257, 267.
*R. vesicarius, 191.
Rutidosis multiflora, 266, 302.

*Sagina apetala, 269.
Salicornia spp., 308.
S. quinqueflora, 98, 99.

*Salix babylonica, 130, 308.
Salsola kali, 81, 85, 174, 266, 287,

300, 308.
*Salvia verbenaca, 267, 290, 308.
Samolus repens, 98, 99.
Santalum acuminatum, 260, 272, 292,

308.
S. lanceolatum, 292.
S. murrayanum, 272, 292.
S. spicatum, 292, 308.

Sarcostemma australe, 295.
*Scabiosa atropurpurea, 268, 308.
Scaevola aemula, 283.
S. albida, 254, 263.
S. crassijolia, 86.
S. spinescens, 296.

"Schinus molle, 308.
*Schismus barbatus, 269, 290, 300, 308.

Schoenus apogon, 255, 264.
S. brachyphyllus, 255.
S. breviculmis, 255, 285.
S. deformis, 285.
S. nanus, 285.
S. race:mosus, 285.
S. subaphyllus, 285.
Scirpus antarcticus, 141, 265, 285.
S. calocarpus, 265.
S. nodosus, 80, 82, 85.
Scleranthus pungens, 89.
Sebaea ovata, 266.
Selenothamnus squamatus, 98.
Selliera radicans, 40, 94, 99, 100.
Senecio glossanthus, 266.
S. hispidulus, 254, 263.
S. hypoleucus, 252, 261.
S. lautus, 86, 88, 254, 263, 284, 308.

*S. pterophorus, 140, 308.
S. quadridentatus, 263, 284, 308.

"Setaria spp., 308.
*Sherardia arvensis, 270, 308.
Sida corrugata, 282, 295.
S. intricata, 295.
S. petrophila, 282, 295.
S. virgata, 295.
Sigesbeckia orientalis, 257.

*Silene gallica, 269.
*Silybum marianum, 268, 308.
"Sisymbrium spp., 308.
*S. orientale, 269, 290.
Sium latijolium, 308.
Solanum ellipticum, 279, 295.
Svnigrum, 266, 290, 301, 308.
S. simile, 279.

*S. sodomeum, 267, 308.
Sollya heterophylla, 219.

*Sonchus asper, 86.
*S. oleraceus, 99, 270, 290, 308.
Sonneratia spp., 97.

*Sparaxis spp., 308.
*S.bulbifera, 268.
*S. tricolor, 268.
"Spartium junceum, 308.
*Spergula spp., 308.
Spergularia media, 99.

*S. rubra, 269.
Sphaerolobium vimineum, 250.
Spinifex hirsutus, 80, 81, 85, 308.
Sporobolus actinocladus,. 299.
S. africanus, 254, 263.
S. virginicus, 81, 85, 98.
Sprengelia in carnata, 252.
Spyridium bifidum, 277.
s. coactilijolium, 25 L
S. eriocephalum, 277.
S. halmaturinum, 277.
S. parviiolium, 251.
S. phylicoides, 277.
S. spathulatum, 251, 277.
S. subochreatum, 251, 277.
S. thymijolium, 251.
S. tridentatum, 277.
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S. vexilliierum, 251, 277.
*Stachys arvensis, 270.

Stackhousia monogyna, 253, 262, 282.
"Stellarta media, 269, 308.
S. palustris, 253.
Stenopetalum lineare, 85, 288,301.
S. sphaerocarpum , 288.

*Stenotaphrum secundatum, 308.
Stipa spp., 139" 146, 160, 163, 254,

308.
S. drummondii, 285.
S. elegantissima, 263, 285.
S. eremophila, 134, 263, 285.
S. faleata, 285.
S. macalpinei, 120, 256, 287.
S. nitida, 177, 300.
S. plagiopogon, 285.
S. platychaeta, 299.
S. pubescens, 254, 263.
S. scabra, 264.
S. semibarbata, 264, 285.
S. setacea, 255, 264, 285.
S. tenuiglumis, 285.
S. teretiiolia, 285.
S. variabilis, 144, 264, 285.
Stylidium spp., 308.
S. graminijolium, 254.
Styphelia adscendens, 252.
S. exarrhena, 252, 283.
Suaeda australis, 98.
Swainsona spp., 205.
S. burkittii, 297.
S. lessertiijoiia, 85, 262.
S. oroboides, 262.
S. procumbens, 262, 308.
S. stipularis, 297.
Symploca hydnoides, 89.

*Taraxacum officinale, 20, 268, 308.
*Teline maderensis, 257, 267, 308.

Templetonia egena, 276, 293.
T. retusa, 276.
Tetragonia amplexicoma, 85.
T. eremaea, 30l.

,) T. tetragonoides, 281, 297, 308.
Tetratheca ciliata, 25l.
T. ericiiolia, 251, 277.
T. halmaturina, 251.
T. pilosa, 25l.
Teucrium racemosum, 185, 262, 279,

295.
T. sessiliflorum, 283.
Thelymitra antennijera, 256, 287.
T. aristata, 256, 265, 287.
T. azurea, 256, 287.
T. grandifiora, 256.
T. ixioides, 265.
Themeda australis, 94, 99, 138, 140,

255, 264, 285, 308.
Thomasia petalocalyx 251, 261, 278.
Threlkeldia diffusa, 85.
T. proceriflora, 294.
Thryptomene ericaea,279.
T. miqueliana, 279.
Thysanotus spp., 308.
-T. baueri, 286.
T. juncifolius,. 256, 286.
T. patersonii; 256, .264, 286.
Todea . barbara, 249~

Trachymene glaucijolia, '301.
*Tragopogon porrijollus, 268, 308.

Tragus au:stralianus, 300.
Trianthema triquetra, 297.
Tribulus terrestris, 301, 309.
Trichodesma zeylanicum, 174, 301.
Tricoryne elatior, 256, 264, 286.
Trifolium spp., 139, 309.

*T. angustifolium, 258, 269.
*T. arvense, 269.
*T. campestre, 269.
T. [ragijerum, 14l.

*T. glomeratum, 269.
*T. repens, 257, 267.
*T.scabrum, 269.
*T. striatum, 269.
*T. subterraneum, 139, 269.
*T. tomentosum, 269.
Triglochin procera, 149.
Trigonella suavissima, 301.
Triodia spp., 35, 161, 309.
T. basedowii, 167, 168, 180, 183.
T. iritans, 163, 182, 281.
T. lanata, 281.
Triraphis moIlis, 299.
Trymalium wayae, 277.
Typha spp., 15, 20, 148, 149, 309.

*Ulex europaeus, 121, 140, 257, 267,
309.

*Urtica spp., 309.
*U. urens, 269.

*Vaccaria pyramidata, 269.
Velleia paradoxa, 263.

*Verbascum virgatum, 267.
*Verbena spp., 309'.
*V. bonariensis, 257.

Veronica derwentia, 252.
Verrucaria spp., 89.
Verticordia wilhelmii, 279.

*Vicia spp., 139, 309.
Viminaria juncea, 249.

"Vinca spp., 309.
*Viola spp.; 309.
V. hederacea, 253,262.
Vittadinia triloba, 254, 263, 284, 298.

*Vulpia spp., 309.
*V. bromoides, 258, 269.
*V. myuros, 139, 269, 290.

Wahlenbergia spp., 86, 138, 257, 266,
288, 309.

Westringia grevillina, '279.
W. rigida, 279.
Wilsonia backh ouse i, ·99.
W. rotundijolia, 254.

*Xanthium spinosum, 270, 290, 309.
Xanthorrhoea spp., 120, 126, 309.
X. austra lis, 16, 47, 57, 78, 101, 105,

107, 109~ 111, 118, 124, 125, 249,
273.

X. quadrangulata, 116, 249.
X. semiplana, 30, 102, 108, 125, 249,

260.
X. tateana, 112, 249, 273.
X anthosia dissecta, 253.
X. pusilla, 253.

Zieria veronicea, 251, 277.
Zostera muelleri, 40.
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Zygochloa paradoxa, 167, 168, 174,
299, 309.

Zygophyllum ammophilum, 266, 288,
301.

Z. apiculatum, 298, 309.
Z. aurantiacum, 282, 298.
Z. compressum, 301.

Z. crenatum, 288, 301.
Z. glaucum, 288~

Z. howittii, 301.
Z. iodocarpum, 301.
Z. ovatum, 301.
Ziprismatothecum, 301.

INDEX OF PLANT COMMUNITIES

(Climax and seral communities are not differentiated)

Acacia aneura ± A. brachystachya, 37,
166, 172, 173, 174, 181, 184, 195,
196, 197, 198, 239, 240, 241, 243,
291.

Acacia cambagei, 35, 166, 174, 196, 242.
Acacia linophylla-A. ramulosa, 37, 166,

184, 195, 196, 197, 239, 24~ 243,
291.

Acacia sophorae-i-Leucopogon parviflorus,
40,84.

Acacia sowdenii, 34, 166, 171, 174, 195,
196, 199, 241, 243, 291.

Acacia-Eremophila-Dodonaea~

Cassia, 37, 166, 173, 175, 184, 198,
201, 239, 241.

Arthrocnemum arbuscula, 38, 40, 93,
98.

Arthrocnemum halocnemoides ± Pachy
cornia tenuis, 38, 40, 89, 93, 95, 98,
167, 169, 198, 199, 200, 201, 202, 240,
242.

Astrebla pectinata, 39, 167, 179, 184,
242,244.

Atriplex cinerea, 40, 89.
Atriplex nummularia, 38, 185, 242.
Atriplex paludosa, 38, 40, 91, 93, 98,

199" 200, 201, 202, 242.
Atriplex paludosa-i-Rhagodia crassijolia,

40~ 89, 199, 200, 201, 202.
Atriplex rhagodioides, 37, 167, 169, 195,

196, 197, 244, 291.
Atriplex vesicaria, 37, 62, 167, 169, 175,

186, 187, 195, 196, 197, 198, 201, 202,
241, 244, 291.

Atriplex vesicaria-Ixiolaena leptolepis,
37, 94, 167, 169, 196, 199, 244, 291.

A vicennia marina var. resinijera, 40, 92,
93, 96, 200, 201, 202.

Baumea iuncea-i-B, rubiginosa, 38, 114,
147, 247.

Beyeria lechenaultU-Eutaxia .micro-
phylla, 40, 89, 90.

Callitris columellaris,34, 137, 138.
Callitris preissii, 34, 86.
Calocephalus brownii, 40, 89.
Casuarina crista ta, 34, 166, 170, 174,

187, 195, 198, 199, 201, 241, 243,
291.

Casuarina decaisneana, 35, 166, 180, 183,
195, 240,

Casuarina luehmannii, 34, 134, 203, 242,
259,267.

Casuarina muellerana-i-Leptospermum
laevigatum var. minus, 37.

Casuarina stricta-Melaleuca lanceola ta,
34, 40, 84, 86, 89, 135, 136, 199, 200,
201, 202, 203, 240, 241, 244, 245,
259, 267.

Chenopodium auricomum, 38, 185.
Chenopodium nitrariaceum, 38, 185.
Closed-forest formation, 28, 32.
Closed-grassland/sedgeland formation,

28, 38, 40, 114, 147, 148, 149.
Closed-heath formation, 28,35, 114~

Closed-herbland formation, 28.
Closed-scrub' formation, 28, 35, 113,

123.
Danthonia spp.-Themieda australis; 38,

94, 143, 145, 242.
Disphyma blackii-s-Enchylaena tom en

tosa, 40, 89.
Distichlis dlstichophylla,40,93, 94, 95,

98, 99; 100.

Ephemeralherbland formation, 28, 39,
177, 178, 180, 195.

Eragrostis australasica, 39, 184.
Erodiophyllum elderi, 39, 185. ,
Eucalyptus baxteri, .30, 33, 34, 86, 106,

107, 112, 124, 203, 239, 240.
E.. baxteri-E. 'cosmophylla, 33, 35, 108,

110, 158, 200, 202, 245, ~46, 248.
E. baxteri (± E. [asciculosa) 30, 33,

200, 202, Z03.
E. behriana, 36, 155, 162, 242.
E. camaldulensis, 34, 127, 128, 129, 130,

137, 140, 196, 199, 201, 202, 203, 240,
241, 242, 243, 244, 245, 246.

E. cladocalyx, 30, 33, 34, 131, 199, 200,
201, 240, 245.

E. cladocalyx-s-E, goniocalyx, 30, 33,
201, 245.

E. cneoriiolia, 36, 159, 200, 246, 271.
E. conglobate, 35, 158.
E. conglobata ssp. (anceps)-E. dumosa

ssp. (pileata); 36, 155, 162.
E. diversijolia, 33, 35, 87, 109, 154, 157,

158, 199, 200, 202, 203, 245, 246, 271.
E. diversllolia~E. rugosa, 35, 158, 200,

239, 240. ,
E. [asciculosa, 30, 111, 115, 200, 202,

203, 248.
Eiiasclculosa (± E~ leucoxylon.) , 33, 34,

105, 203, 239, 241, 245, 246.
E. flocktoniae-i-E, dumosa ssp, (pileata) ,

36, 154, 159, 240, 243, 245.
E. [oecunda-s-E, incrassata-heath, 37,

123, 202, 239, 240.
E. goniocatyx, 30, 33, 35, .104, 126, 158,

202.
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E.goniocalyx-E. [asciculosa, 30, 33,
202.

E. incrassata, 199, 200, 202, 203, 246,
271.

E. incrassata-E. [oecunda, 36, 64, 154,
158, 159, 240.

E. largifiorens, 34, 185, 201, 202, 242.
E. leucoxylon, 34, 105, 132, 150, 199,

201, 203, 244, 245, 259, 267.
E. leucoxylon-E. viminalis, 34, 57, 62,

131, 202, 259, 267.
E. macrorhyncha, 33, 201, 245.
E. microtheca, 34, 166, 174, 179, 185,

196, 197, 242.
E. morrisii, 36, 116, 155, 162.
E. obliqua, 30, 33, 119, 202, 203.
E. obliqua-E. baxteri, 30, 33, 102, 110,

119, 200, 202, 203, 240, 245, 246, 248.
E. obliqua-E. goniocalyx (± E.

fasciculosa) , 30, 33, 245, 248.
E. odorata-E. porosa, 34, 133, 150, 151,

159, 199, 200, 201, 202, 203, 240, 241,
244, 245, 259, 267.

E. ovata, 34, 107, 242.
E. ovata (± E. nitida) , 33, 203.
E. remota, 35, 158, 200, 245.
E. rubida, 33, 103, 202, 245.
E. rugosa, 35, 158.
E. socialis, 36, 155, 160, 161, 162, 195,

196, 198, 240.
E. socialis-E. brachycalyx, 36, 155, 162,

243, 271.
E. socialis-E. dumosa ssp, (pileata )

E. gracilis, 33, 36, 155, 162, 195, 196,
199, 200, 201, 202, 243, 271.

Eucalyptus spp. of Far N.W. Ranges, 35,
166, 183, 195, 239.

E. viminalis
E. viminalis ssp. huberana-E. baxteri,

33, 86, 131, 202, 203, 240.
E. viridis, 36, 155, 162.
E. woollsiana ssp. (microcarpa)-E.

odorata, 34, 132, 201, 245, 259, 267.

Gahnia trifida-G. filum, 39, 141, 143,
145, 202, 203, 242.

Hakea leucoptera, 35.
Herbland formation, 28.
Heterodendrum oleijolium, 34, 166, 174,

198.
Hummock grassland formation, 28, 39,

167, 174, 180, 181, 182, 195, 196, 197.

Iuncus maritimus-s-Sporobolus virginicus,
40, 94, 99.

Iuncus spp.-Scirpus spp., 38.

Kochia aphylla, 38, 185.
Kochia astrotricha, 37, 167, 169, 196,

197, 198, 241, 291.
Kochia pyramidata, 37, 167, 169, 198,

243, 244, 291.
Kochia sedijolia, 37, 62, 167, 169,176,

195, 197, 198, 201, 202, 241, 243, 244,
291.

Lepidosperma congestum-L.
longitudinale, 38.

Leptospermum pubescens-i-L,
[uniperinum, 35, 114.

Leptospermum pubescens-Melaleuca
squarrosa, 35, 113, 247.

Lichina confinis-s-Verrucaria spp, 89.
Lomandra dura-Le effusa, 38, 143, 144,

146, 160, 201, 244, 259, 267.
Low open-forest formation, 28, 32, 40,

104, 122, 123, 199, 200, 201, 202, 203.
Low open-woodland formation, 28, 33,

38, 144, 166, 171, 172, 177, 180, 191,
195, 196, 197, 198.

Low shrubland formation, 28, 37, 40, 95,
167, 168, 175, 176, 186, 195, 196, 197,
198, 199, 200, 201, 202.

Low woodland formation, 28, 33, 40, 84,
107, 122, 126, 134, 135, 136, 137, 138,
143, 166, 169, 170, 174, 179, 195, 197,
199, 201, 202.

Melaleuca ericijolia, 93.
Melaleuca gibbosa-Hakea rugosa, 37,

141, 202, 203, 246. 'lJ
Melaleuca halmaturorum, 33, 40, 94, 99,

242.
Melaleuca lanceolata, 40, 84, 136, 199,

200, 201, 203, 241.
M elaleuca squarrosa, 93.
Muehlenbeckia cunninghamii, 38, 185,

201, 202. ~

Myoporum platycarpum, 35, 166, 172,
174, 177, 191, 197, 198,201,202,241,
243, 291.

Nasturtium officinale-Potamogeton
pectinatus, 148.

Nitraria schoberi, 38, 40, 89, 93, 167,
169, 176, 198, 242, 291.

olearia axillaris-Leucopogon parvi
florus, 40, 82, 83, 84, 89.

Open-forest formation, 28, 30, 32, 102,
103, 110, 119, 122, 127, 142, 200, 201,
202,203.

Open-heath formation, 17, 25, 28, 36~

40, 64, 75, 84, 115, 116, 120, 123,
124, 202, 203, 239, 246, 248.

Open-herbland formation, 28.
Open-hummock grassland formation, 28.
Open-scrub formation, 28, 35, 40, 108,

109, 110, 122, 123, 143, 152, 154,
155, 157, 158, 159, 160, 161, 162,
195, 196, 198, 199, 200, 201, 202,
203.

Open-tussock grassland formation, 28,
39, 167.

Phragmites australis-Typha spp. 38,
148, 149.

Pomaderris racemosa-Melaleuca
decussata, 40, 89.

Posidonia australis, 40, 93, 96.

Salicornia quinquefiora-i-Suaeda aus-
tralis, 38, 40, 94, 99, 199-202; 242.

Scirpus .nodosus, 40, 82, 84.
Scleranthus pungens, 89.
Selliera radicans-i-Mimulus repens, 40,

94, 99, 100.
Spinijex, hirsutus, 40, 81, 84.
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Sporobolus virginicus, 93, 98, 99.
Sporobolus virginicus-i-Distichlis

distichophylla, 38, 40.
Stipa nitida-i-Bassia spp. 39, 177.
Symploca hydnoides-s-Calothrix

jasciculata, 89.

Tall open-forest formation, 28, 32.
Tall open-shrubland formation, 28, 35,

37, 39; 111, 112, 123, 196, 202.
Tall shrubland formation, 28, 37, 166,

172, 173, 174, 175, 181, 195, 196,
197, 198, 201.

Triodia irritans, 39.
Triodia basedowii ± Zygochloa paradoxa,

39, 167, 180, 181, 183, 195, 196, 197,
239, 240.

Tussock grassland/sedgeland formation,
28, 38, 40, 84, 141, 143, 144, 145, 146,
160, 179, 184, 201, 202,203, 241, 243.

Woodland formation, 28, 33, 105, 106,
119, 122, 127, 128, 129, 130, 131,
132, 133, 137,142, 143, 150, 151,
197, 199, 200, 201, 202, 203.

Xanthorrhoea australis-i-Banksia ornata
Casuarina pusilla, 37, 115, 116, 120,
202, 203, 248.

Xanthorrhoea australis-i-Banksia ornata
Hakea rostrata-Casuarina paludosa,
36, 203, 246, 248.

Zostera muelleri, 40, 93, 96.
Zygochloa paradoxa, 39, 182, 183, 291.
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CHAPTER I

Figure 1.

Figure 2.

Figure 3.

Secondary succession observed as the ecosystem regenerates after a bush
fire has razed open-heath vegetation growing on deep sand, near Keith.

Figure

Figure

Energy flow in an ecosystem.

Cyclical changes observed in beechwoods in Europe.

Primary succession observed when a soil gradually develops on an
exposed rock surface.

4. Zonation of plant communities seen around the edge of a pond.
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Figure 10.
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Figure 15.

Figure 16.

Figure 17.
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CHAPTER 11

Figure 6. Life-forms of plants according to Raunkiaer (1934).

Figure 7. Distribution of roots with soil depth under open-heath vegetation growing
on deep sand near Keith.

Chapter III

No figures.

Chapter IV

No figures.

Mean seasonal tracks of anticyclonic centres across Australia.

Relief map of South Australia.

Precipitation (rainfall) map of South Australia, showing annual isohyets.

Map of South Australia, showing isolines for mean annual total radiation.

Temperature map of South Australia, showing annual isotherms.

Map of South Australia, showing isolines for annual pan evaporation.

Relationship between monthly values of Ea/Eo and W :::= (P + Sext) for
five evergreen, perennial plant communities showing different values of
the coefficient k.

Mean monthly precipitation (P), pan evaporation (Eo)' actual evapo
transpiration (Ea)' the index of evapotranspiration (Ea/Eo)' and
extractable soil moisture (Sext) data for Adelaide.

Map of South Australia, showing isolines for the maximum value of the
coefficient 'k which ensures positive values of extractable soil moisture
(Sext) for every month of the year.

Map of South Australia, showing isolines for the annual index of
evapotranspiration (Ea/Eo).

Map of South Australia, showing isolines for the optimal amount of
extractable soil moisture (Sopt) when coefficient k is maximal.

Mean monthly climatic values of precipitation (P), pan evaporation
(Eo)' extractable soil moisture (Sext)' and the index of evapotrans
piration (Ea/Eo) for the climatic centres of Yarramundi (on Yudnapinna
Station), Adelaide, Belair, and Stirling West.
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Figure 20. Flow diagram showing steps in the computation of Ea/Eo' Ea' Sext and
D for a perennial evergreen plant community.

Figure 21. The effect of uniform variation in monthly values of either precipitation
(P) or pan evaporation (Eo)-when the other parameter is held con
stant-on (a) the maximal value of the coefficient k (which ensures
positive values of Sext throughout the year), and (b) the mean annual
value of the index of evapotranspiration (Ea/Eo).

Figure 22. The effect of uniform variation in values of either precipitation (P) or
pan evaporation (Eo)-when the other parameter is held constant
on the mean annual value of the index of evapotranspiration (Ea/Eo)
for the Waite Agricultural Research Institute, Belair, and Cherry
Gardens in the Mount Lofty Ranges, South Australia, when Smax ==
10.0 cm.

Figure 23a, b. Annual values of total (direct plus diffuse) and diffuse radiation
received on cloudless days on slopes of different inclination and azimuth
at latitudes 25°S and 35°S.

Figure 24. Foliage projective cover recorded in the upper stratum of some Australian
plant formations plotted against the maximal values of k which give
positive values of Sext for all months of the year.

Figure 25. Flow diagram showing possible steps in the computation of growth for
a perennial evergreen plant community.

CHAPTER VI

Figure

Figure

Figure

26. Extent of Tertiary seas in Australia.

27. The general distribution and orientation of Australian desert sand ridge
formations.

28. Biomass response of open-heath vegetation, and of some major component
species, near Keith, South Australia, following treatment with super
phosphate three years earlier.

Figure 30.

Figure 31.

Figure 32.

Figure 33.

Figure 34.

Figure 35.

Figure 36.

Figure 37.

CHAPTER VII

Figure 29. Distribution of species across the coastal dunes land system between
Grange and Semaphore.

Coastal dunes land system: Spin flex hirsutus associes colonizing the first
line of dunes.

Coastal dunes land system: Olearia axillaris (-Leucopogon parviflorus)
associes on second line of coastal dunes.

Coastal dunes land system: Leucopogon parvifiorus-i-Olearia axillaris
associes on calcareous coastal sand.

Coastal cliff land system: Clumps of Goodenia varia common on top
of limestone cliffs, 80 metres high.

Coastal cliff land system: Olearia ramuloso-s-Leucopogon parviflorus-:-
Correa reflexa association in crevices between granitic rocks exposed to
sea-spray.

Coastal cliff land system: Beyeria lechenauliii-i-Eutaxia microphylla
association on limestone cliffs.

Coastal cliff land system: Prostrate, windswept specimen of Melaleuca
lanceolata on top of coastal cliffs.

Coastal cliff land system: Low shrubland formation-A triplex paludosa
association on shallow calcareous soil over travertine limestone.

Figure 38. Salt-marsh land system: Avicennia marina var. resiniiera associes with
pneumatophores exposed at low tide.



~

VEGE~ATION OF SOUTH AUSTRALIA 325

Figure

Figure

39. Salt-marsh land system: Low shrubland formation-Arthrocne,mum
halocnemoides associes.

40. Salt-marsh land system: Ecotone between the samphire (Arthrocnemum
halocnemoides) and the sward of salt grass tDistichlis distichophylia) ,

Figure 42.

Figure 43.

Figure 44.

Figure 45.

Figure 46.

Figure 47.

Figure 48.

Figure 49.

Figure 50.

Figure 51.

Figure 52.

Figure 53.

Figure 54.

Figure 55.

CHAPTER VIII

Figure 41. Open-forest formation: Eucalyptus obliqua-E. baxteri alliance with
Leptospermum juniperinum, Hakea rostrata, Xanthorrhoea semiplana,
Epacris impressa in the understorey.

Open-forest formation: Eucalyptus rubida alliance with introduced
grasses and herbs in the understorey.

Low open-forest formation: Eucalyptus goniocalyx alliance.

Woodland formation: Eucalyptus leucoxylon (-E. jasciculosa) alliance
with X anthorrhoea australis in the understorey.

Woodland formation: Eucalyptus baxteri alliance with Pteridium
esculentum (bracken fern) in open areas within the usual heath
understorey of this alliance.

Low woodland formation: Eucalyptus baxteri alliance with
Leptospermum myrsinoides and Banksia marginata in the understorey.

Low woodland formation: Eucalyptus ovata alliance with Xanthorrhoea
australis clumps, grasses and herbs in the understorey.

Open-scrub formation: Eucalyptus baxteri-i-E, cosmophylla alliance with
Xanthorrhoea semiplana, Banksia marginata, Leptospermum juniperi
num in the understorey.

Open-scrub formation: Eucalyptus diversijolia alliance with clumps of
X anthorrhoea australis and tussocks of Gahnia lanigera in the
understorey.

Open-scrub to open-heath formation: Eucalyptus cosmophylla alliance
with heath understorey.

Tall open-shrubland formation: Eucalyptus fasciculosa-heath alliance
with Banksia ornata, Xanthorrhoea australis, Leptospermum
myrsinoides, and Casuarina pusilla in the understorey.

Tall open-shrubland formation: Eucalyptus baxteri-heath alliance with
X anthorrhoea tateana and many heath species in the understorey.

Closed-scrub formation: Leptospermum pubescens-i-Melaleuca squarrosa
alliance on. Badenoch friable peat.

Closed-heath formation: Leptospermum pubescens-Baumea juncea
alliance on Orwell coarse. and fine fibrous peat.

Open-heath formation: Xanthorrhoea australis-Banksia ornata-
Casuarina pusilla alliance with Eucalyptus fasciculosa-heath alliance
in the background.

Figure 56. Open-heath formation: Xanthorrhoea australis-i-Banksia ornata-
'Casuarina pusilla alliance.

Figure 57. Open-heath formation: Xanthorrhoea quadrangulata-Casuarina sp.
alliance (+ Eucalyptus morrisii?).

Figure 58. Open-forest formation: Eucalyptus obliqua alliance, showing shoots
regenerating after a fire from dormant buds buried in the trunks.

Figure 59. Woodland formation: Eucalyptus obliqua-i-E, baxteri alliance with
Ixodia .achillaeoides prominent in the understorey, following a fire two
years before the photograph was taken.

Figure. 60. Open-heath formation: Xanthorrhoea australis-Banksia ornata-
Casuarina pusilla alliance showing regeneration of Banksia seedlings
18 months after a fire.
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Figure 62.

Figure 63.

Figure 64.

Figure 65.

Figure 66.

Figure 67.

Figure 68.

Figure 69.

Figure 70.

Figure 71.

Figure 72.

Figure 73.

Figure 74.

Figure 75.

Figure 76.

Figure 77.

Figure 78.

Figure 79.

Figure 80.

Figure 8I.

Figure 82.

Figure 83.

Figure 84.

Figure 85.

CHAPTER IX

Figure 61. Woodland/open-forest formation: Eucalyptus camaldulensis association
with an understorey originally dominated by native grasses but now
replaced by introduced grasses and herbs.

Woodland formation: Eucalyptus camaldulensis association with intro
duced grasses and herbs in the understorey.

Woodland formation: Eucalyptus camaldulensis association along a dry
stream-bed largely devoid of understorey.

Woodland formation: Eucalyptus camaldulensis association with an
understorey of Phragmites australis.

Woodland formation: Eucalyptus cladocalyx association with a few
shrubs of Acacia, but little ground stratum.

Woodland formation: Eucalyptus leucoxylon-E. viminalis association
with an understorey of introduced grasses and herbs.

Woodland formation: Eucalyptus leucoxylon association with an under
storey of introduced grasses and herbs.

Woodland formation: Eucalyptus odorata-E. woollsiana ssp. (micro
carpa) association with an understorey of introduced grasses and herbs.

Woodland formation: Eucalyptus odorata (-E. porosa) association with
an understorey of introduced grasses and herbs.

Low woodland formation: Casuarina luehmannii association on. dark
grey, self-mulching clays showing gilgai structure.

Low woodland formation: Casuarina stricta association with an under
storey of introduced grasses and herbs.

Low woodland formation: Casuarina stricta association with an under
storey of shrubs, 0 learia ramulosa.

Low woodland formation: Melaleuca lanceolata (-Casuarina stricta)
association with introduced grasses v and herbs in the understorey.

Low woodland formation: Melaleuca lanceolata (-Casuarina stricta)
association with an understorey of herbaceous plants, especially Acaetna
anserinijolia.

Low woodland formation: Callitris columellaris association on hillsides
with a woodland formation of Eucalyptus camuldulensis in stream-beds.

Low woodland formation: Callitris columellaris association with
chenopods and ephemeral grasses in the sparse understorey,

Low open-woodland formation: Banksia marginata association with
large tussocks of Gahnia trifida and G. filum, plus many species of
wet-habitat herbs, sedges, and grasses in the understorey,

Tussock sedgeland formation: Gahnia trifida-s-G, filum association with
wet-habitat herbs in the understorey.

Tussock grassland formation: Lomandra dura-L. effusa association with
Stipa, Danthonia, and many introduced grasses and herbs between the
tussocks.

Closed-sedgeland formation: Baumea juncea association.

Closed-grassland formation: Phragmites australis-Typha sp. association.

Closed-grassland formation: Typha association with Triglochin procera.

Woodland formation: Eucalyptus leucoxylon association with herbaceous
understorey invaded by Lavandula stoechas (lavender).

Woodland formation: Eucalyptus odorata (-E. porosa) association.
invaded by Olea europaea (olive).

Woodland formation: Eucalyptus odorata (-E. porosa) association with
understorey invaded by Chrysanthemoides monilijera, a South African
composite.
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CHAPTER X

Figure 86.
Figure 87.
Figure 88.

Figure 89.

Figure 90.

Figure 91.

Figure 92.

Figure 93.

Figure 94.

Buds and fruits of mallee species of Eucalyptus found in South Australia.
Buds and fruits of mallee species of Eucalyptus found in South Australia.
Open-scrub formation: Eucalyptus diversijolia association with an under-

storey of Lepidosperma laterale.
Open-scrub formation: Eucalyplus incrassa ta-E. foecunda association

with an understorey of M elaleuca uncinata.

Open-scrub formation: Eucalyptus odorata ssp. angustijolia association
with heath species in the understorey.

Open-scrub formation: Eucalyplus socialis association with shrubs of
Melaleuca lance:olata and Bursaria spinosa and a ground stratum of
Lomandra, Danthonia and Stipa in the understorey.

Open-scrub formation: Eucalyptus socialis association with Atriplex
stipitata in the understorey.

Open-scrub formation: Eucalyptus socialis association with hummocks
of Triodia and low shrubs of Zygophyllum in the understorey.

Open-scrub formation: Eucalyptus socialis association with chenopods
in the understorey.

Figure 96.

Figure 97.

Figure 98.
Figure 99.

Figure 100.

Figure 10l.

Figure 102.

Figure 103.

Figure 104.
Figure 105.

Figure 106.

Figure 107.

Figure 108.

Figure 109.

Figure 110.

Figure 111.

Figure 112.

Figure 113.

CHAPTER XI

Figure 95. Low woodland formation: Casuarina cristata association with scattered
shrubs of Eremophila sturtii and many low shrubs of Atriplex stipitata
in the understorey.

Low open-woodland formation: Acacia sowdenii association with bushes
of Kochia sedijolia in the understorey.

Low open-woodland formation: Myoporum platycarpum association
with Cassia sturtii and Atriplex vesicaria in the understorey.

Tall shrubland formation: Acacia aneura association.
Tall shrub land formation: Acacia aneura association.

Tall shrubland formation: Eremophila freelingii-E. glabra-Dodonaea
microzyga association with ephemeral grasses and herbs in the
understorey.

TaB shrubland formation: Acacia burkittii-s-Eremophila sturtii association
with Atriplex vesicaria in the understorey.

Low shrubland formation: Atriplex vesicaria association.

Low shrubland formation: Kochia sedifolia association.

Low shrubland formation: Nitraria schoberi association.
Ephemeral herbland formation: Stipa nitida association on flood-plain,

showing remains of Stipa tussocks which germinated after heavy rains
two years previously.

Ephemeral herbland formation with Erodium, Helichrysum, He lipterum ,
Brachyscome, Calocephalus, and Calotis common wildflowers after
rain.

Low woodland formation: Eucalyptus microtheca association surround
ing a flood-plain which will be covered with ephemeral herbs after rain.

Tussock grassland formation: Astrebla pectinata association.

Low open-woodland formation: Casuarina decaisneana association with
hummocks of Triodia basedowii in the understorey.

Hummock grassland formation: Triodia basedowii association. Acacia
estrophiolata overhangs both sides of the. photograph. Ephemeral com
munities cover much of the plain and distant hills after rain.

Hummock grassland formation: Triodia basedowii association, with tall
shrubland formation of Acacia aneura in the background.

A "spinifex ring" of Triodia irritans.

Hummock grassland formation: Zygochloa paradoxa association.
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Figure 114.

Figure 115.

Figure 116.

Figure 117.

Figure 118.

Effect of density of mesquite trees (prosopus julifiora) on amount of
herbage in the understorey near Tucson, Arizona.

Grazing pressure aro-urtd a watering point located in a low shrubland
formation of Atrip/ex vesicaria on Koonamore Station.

Myoporum platycarpum seedling, 75 cm tall, with all but one of its twigs
nipped off by rabbits 45cm above the ground.

Changes in numbers of A triplex, Cassia, and Myoporum on a hectare
quadrat on Koonamore Vegetation Reserve from which domestic
animals were excluded in 1925.

(1), (2), (3), (4). Low open-woodland formation: Myoporum platy-
carpum association with an understorey of Cassia sturtii, Atriplex
vesicaria, A. stipitata, and ephemeral Bassia spp, Regeneration after
overgrazing prior to 1925 when domestic animals were excluded from
the area is shown for 1926, 1936, 1954, and 1962.

Figure 120.

Figure 121.

Figure 122.

Figure 123.

Figure 124.

Figure 125.

Figure 126.

Figure 127.

Figure 128.

CHAPTER XII

Figure 119. Map of South Australia showing the location of the vegetation maps
illustrated in Figures 120 to 128.

Tentative vegetation map of the Far West and Far North-West of South
Australia.

Vegetation map of North-Western South Australia.

Tentative vegetation map of the North-East and Far North-East of South
Australia.

Vegetation map of Koonamore Station, North-East, South Australia.

Vegetation map of Eyre Peninsula, South Australia.

Vegetation map of Yorke Peninsula and Kangaroo Island, South
Australia.

Vegetation map of the Mid-North and the southern portion of the
North-East Districts of South Australia.

Vegetation map of the Mount Lofty Ranges and Murray Lands of South
Australia.

Vegetation map of the South-East of South Australia.

CHAPTER XIII
Figure 129. Distribution of (a) Eucalyptus obliqua (messmate stringybark) and (b)

E. baxteri (brown stringybark) in Australia.

Figure 130. Distribution of (a) Eucalyptus goniocalyx (bastard box) and (b) E.
macrorhyncha (red stringybark) in Australia.

Figure 131. Distribution of (a) Eucalyptus rubida (candlebark gum) and (b) E.
cladocaiyx (sugar gum) in Australia.

Figure 132. Distribution of (a) Eucalyptus [asciculosa (pink gum) and (b) E.
cosmophylla (cup gum) in Australia.

Figure 133. Distribution of (a) Eucalyptus camaldulensis (river red gum) and (b)
E. ovata (swamp gum) in Australia.

Figure 134. Distribution of (a) Eucalyptusleucoxylon (South Australian blue gum)
and (b) E. viminalis (mannagum) in Australia.

Figure 135. Distribution of (a) Eucalyptus odorata (peppermint box) and (b) E.
woollsiana ssp, (microcarpa) (grey box) in Australia.

Figure 136. Distribution of (a) Eucalyptus socialis (red mallee), (b) E. incrassata
(ridge-fruited mallee) , and (c) E. diversijolia (South Australian coastal
mallee) in Australia.

Figure 137. Distribution of (a) Acacia.aneura (mulga), (b) Myoporum platycarpum
(false sandalwood), and (c) Casuarina cristata (black oak, belah) in
Australia.

Figure 138. Distribution of (a) Atriplex vesicaria (bladder saltbush) and (b) Kochia
sedijolia (bluebush) in Australia.


