CHAPTER 4 ECOLOGICAL CHARACTER
The ecological character of the Eremaean vegetation differs very little in its more
important features from the nature of the xeromorphic forms of the Southwest Province.
In accordance with the uniformity of the environment it does not show any of the rich
grading of the south west. However, to compensate for this deficiency the constitutional
characters of the elements attain a greater freedom. To what extent finer details and pecularities of the Eremean vegetation result from this is uncertain at present. For, despite
the work of Spencer Moore and my own discoveries, most of the Eremean investigation
still lies in the future. This is especially so since the dissimilarity between successive
years requires a long period of observation before adequate satisfactory information is
obtained.
a.

Lifeforms
As an area of highly developed xeromorphism the Western Australian Eremaea
represents to a high degree the well-known contrast between a groundwater flora and a
rain flora.
The groundwater [perennial] flora as already mentioned exhibits a clear preference
for the region south of 30o S. We meet tree-like growths, particularly Eucalyptus and
Casuarina there, whilst further north they are only found in specially favourable spots.
Details will be given in the description of the formations.
In general, woody growths are represented by shrubs. In comparison with the
Southwest Province there is a marked diminution in the small shrubs which only remain
on the sand in very extreme xeromorphic form. They depend on the uncertain help of
the winter rain for the complete wakening of their functions. Very often they exhibit the
signs of hard seasons - withered branches and flower buds and fruit dried up before ever
becoming ripe.
In contrast to the above, the number of the taller species of shrubs is relatively
high. In the wide areas of the Mulga zone north of 30o S the main body of the vegetation
consists entirely of them.
The rain flora consists almost entirely of annuals of which the composites are the
most important. As in other similar areas the quantitative development depends on the
caprice of the weather. Since the Eremaea is more uncertain in this respect than any
other region of a similar nature, the variability of the rain flora is perhaps more marked
here than anywhere else in Australia. The same applies to the physiognomy of the entire
landscape which owes very much to the rain flora in good seasons.
b.
Forms of Branching
While the shrub and low bush forms present a similar structure to that seen in the Southwest Province the funnel or umbrella-like crown formation is the feature of the tree-like
Eucalyptus and many acacias. This point has been sufficiently discussed in the section
on the character plants. It is clearly illustrated in Plates XV, XVI, and XVIII.
The factors determining these branch systems which are so common in the warmer
dry regions are still unknown. Because of their frequency in the Western Australian
Eremaea, they are given particular mention, so that we may at least have some definite
information regarding the geographical distribution of the phenomenon.
c.

Stems
In connection with the ecology of the Eremaean stems, we may refer back to a remark made in an earlier chapter (Part 3, Ch. 4, Sect. C). Reference was made there in
discussing Eucalyptus diversicolor (Karri) to the effect that it was impossible to correlate
the development of bark directly with the peculiarities of the climate. A further proof of
this is brought by the eucalypts of the Eremaean interior. Bearing in mind the variations in temperature it will be seen that they are exposed to much greater contrasts and
extremes than the species of the landscapes nearer the coast. In spite of this they often

246

247

possess only a thin smooth bark. Formation of new bark goes along hand in hand with
a shedding of the old, so that the thickness remains almost constant.
The formation of basal cork described earlier also takes place in the Eremaea on the
heaths of the sandy soil, the vegetation of which in any case shows strong south western
character.
d.

Leaves
In contrast to the condition in the south-west, all the peculiarities in leaf ecology
which owe their existence to periodicity of climate, are lost in the Eremaea. The formation
of new leaves is no longer a period of sudden development, but is a gradual and constant
occurrence although advantage is taken of the more favourable phases of the weather.
Thus young leaf structures may be found throughout the year on typical Eremean plants,
and with them leaves of all ages. Specialized bud scales are completely lacking under
these conditions. In general, however, the sensitive nature of the young parts expresses
itself in a similar manner to that of the plants of the south west.
The mature leaf is characterized by strongly xeromorphic features. However, since
these are the same as those of the extreme species of the south west (discussed previously) we need not discuss them here. This is further reinforced by the fact that they have
also been treated in Spencer Moore’s account. Diminution of the evaporation surface,
vertical position of the assimilatory organs, leathery leaves, secretion of oil, water tissues
in roots or stem, depressed stomata etc. are discussed with examples.
The Southwest Province is however, quite well endowed with many such expressions
of xeromorphy. On the other hand the Eremaea possesses more in felted and succulent
species. So far as felted plants are concerned (Fig. 69) this is due not only to the more
common occurrence of families which tend to hairiness (Malvaceae, Verbenaceae, Fig.
69), but also the production of hairy investitures by species whose relatives in the south
west lack such an indument, or where it is only feebly developed, eg. Rulingia coacta
(Stercul.), Phyllota lycopodioides, Psorales eriantha (Legum.), species of Solanum, Loranthus and many composites.
Fleshy succulent foliage on the contrary is high-lighted in the Eremaea due to the
systemmatic constitution of the flora. The strong development of the Chenopodiaceae
and the presence of Tetragonia, Gunniopsis (Aizoac.), Calandrinia and Zygophyllum are
important here. Nevertheless the development never attains to the height seen in Africa
or America, and there is never any independent tendency to it in families which are usually normal-leaved.
A particular feature of the Eremean flora is the great importance of secretions
within assimilatory organs, and consequently the frequency of “lacquered leaves”. I doubt
whether there is any other area on the globe where this type of leaf is so widespread as in
the Western Australian Eremaea. The slender needles of Acacia Rossii (Legum.) or Dodonaea species (Sapind.), the rolled leaves of Bertya dimerostigma (Euphorb.) or Halgania
lavandulacea (Borrag.), the broad leaves of Olearia Mülleri (Compos.) and Cyanostegia
microphylla (Verben.), the 3 - 5 partite leaves of Burtonia viscida (Legum.) all resemble
each other in the secretion of substances which harden when exposed to the air on the
free surface of the leaf. A coating of varying thickness results. The development of sunken
stomata or at least the formation of markedly projecting horns over the actual opening,
are concurrent developments here. The diverse nature of the families in which the above
occurs indicates that we are dealing with a climatically induced peculiarity. However, I
have been unable so far to obtain any clue as to the way in which the stimulus to this
common production operates in such different groups. What was previously known regarding the climatic conditions influencing the “lacquer-leaf ” (Volkers, 1890) cannot be
applied to the Western Australian representatives.
That the feature is due to a powerful influence is evident not only from the distribution of the condition through groups of plants which taxonomically are very different, but
also from its strong development in Eremophila, one of the most characteristic plants of
 ������������������������������������������������������������������������������������������
Volkens: Über Pflanzen mit lackierten Blättern. Ber. Deutsch. Botan. Gesellsch. 1890, 120.
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the Eremaea. In all the sections of this polymorphic genus which have been founded on
the flower morphology, one finds a glandular layer on the leaves and an intensive secretion
of lacquer. Sometimes this is the only effect but sometimes secretion does not occur but
is replaced by development of a felty covering. The cylindrical leaves of Eremophila Drummondii are sticky with secretion as are also the flat leaves of the wide-spread Eremophila
maculata and other species. But in no species is the production of the lacquer so profuse
as in E. Fraseri. The leaves of this beautiful shrub have a remarkably extensive surface
when one considers the rainless nature of the district wherein they live. The epidermis
of these leaves is covered with an uncommonly thick lacquer layer - the stomatal openings are highly elevated in order to reach the level of this coat. It is very interesting to
find such a perfect development of the lacquer type in such a truly Eremaean species.
e.

Flowers
In relation to the question of the development of flowers and their seasonal peculiarities we have no detailed information. A prevailing periodicity, seen in the south west,
is not obvious. This is verified by the data which I have collected (Fig. 70).
Pertaining to bud scales of plants in the Eremaea no peculiarities exist. However
purely floral features show a definite deviation from the south western types.
The tendency to crowd flowers together is largely lacking. Corolla structures are
not greatly developed, or at least this is the condition which mostly applies. The real
Eremaean Chenopodiaceae and Dodonaea species (Sapind., Fig. 66) are extremely inconspicuous in their manner of flowering. Pimelea microcephala the simplest of all the
Western Australian species with its green flowers is a character species of the Eremaea
and the only species of its genus which is common there. The same may almost be said
about Scaevola spinescens. The inflorescence is whitish and inconspicuously veined. It
is a remarkably unassuming species in a group otherwise so rich in colour. Both Pimelea
and Scaevola deserve further study on account of the combination of wide distribution
through the Eremaea, together with reduction in the floral development.
This combination, however, has only a limited importance, for groups with well developed flowers are not altogether absent from the Eremaea. Good examples of these are
the Cassia species (Legum.) with their bright yellow flowers, and the beautifully coloured
Swainsona (Legum.) which are so widespread and so rich in species. More important than
either is the genus Eremophila (Figs. 63, 70) because it belongs to the entire Eremaea
and is one of the most important of the creations of this region. From the point of view
of the flowers, the species are by no means of equal value. There is no mistaking the fact
that the greatest development in flower structure is found in the real Eremaean regions
of the north. In the south, light colours or a dirty violet colour dominate the genus whilst
in the north the deep red inflorescences are dominant. With great diversity in details of
flower structure the shades of scarlet and purple remain peculiar to the whole Eremophila
flora north of 30° S. We have already stated that these shrubs are known as the “Pride
of the Desert”. They furnish the Eremaea with the most beautiful flowers and play a very
active part in brightening the otherwise drab vegetative picture of these vast areas.
On the whole the flowers of the Eremaea do not possess much scent. Aromatic plants
are, however, not altogether absent. The Myoporaceae, many Labiates and Myrtaceae
possess a penetrating odour, but this arises chiefly from the vegetative structures which
are rich in oil and resins. In general therefore the strong scents of the south western
flowers are lacking here.
f.

Yearly Vegetation Cycle
Practically no information is available concerning the sequence of change during
the year in the Eremaean region. My own observations are not extensive enough to enable me to give a satisfactory account of the matter. However, the little which I have been
able to make out may be stated here.
In contrast to the Southwest Province one finds that the vegetation of the real Eremaea is less strongly affected by climatic factors. The individual tendencies of any species
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have greater freedom here and external influences are less directive than stimulating.
The plants develop to flowering stage according to their nature so long as the climate
permits. They continue to exist in the seed stage or in an exclusively dormant vegetative
condition when the external factors are too unfavourable for germination or flowering.
The unreliability of all climatic phases makes the vegetative cycle variable and inconstant,
but does not have any marked influence on its nature.
This holds good only for the districts with the typical Eremaean climate. The southern
portions which belong to the best known parts of the whole region (Yilgarn and around
Kalgoorlie), are somewhat different, for in most years they form part of the zone of winter
rains. They are therefore influenced by the seasonal arrangement for this regime. The
vegetation is here most active between July and October as in the south-west. The sand
heath flora develops, however, somewhat later. In unfavourable years when the winter
rains are very light the whole activity is reduced considerably and many of the annuals
do not germinate at all, or if they do they wither at an early stage rarely or never reaching the flowering stage. The flower buds on the shrubs also dry up. On the other hand
when a favourable season comes along (as for example the year 1900) when the whole
Eremaea of Western Australia received an unusually good rainfall, a richness of vegetation is unfolded which is undreamt of. It exists well on into the hot season and I found
in 1900 a considerable number of species flowering at the end of November. This was,
however, a highly exceptional year.
I visited the same neighbourhood again seven months later, but there was scarcely
a flower to be seen. In all the Eremaean vegetation saw nothing in flower with the exception of a single species of Eucalyptus. This period of the year, however, (about the end of
May) is the most unfavourable season of the year and the very low night temperature of
these continental districts has a deleterious effect on the vegetation.
At the commencement of the dry season the vegetation of the southern Eremaea
once more becomes dormant. The thunderstorms common to this period are of little value
in so far as soil moisture is concerned, because evaporation in this climate is so high.
In the north, the more one nears the region of the tropical summer rains, the more
distinctly do the conditions of the vegetation change. I learned much in regard to this
from a visit to Lake Austin in the middle of the winter. The atmosphere was particularly
dry and the temperatures slow, especially at night. The rainfall of the preceding months
had been poor - February and March received 3.5 cm, in the following three months
this continued with only a further 2 cm being received. In spite of this many of the elements of the strongly xeromorphic vegetation were in flower. A number of annuals were
well developed but the most striking feature was the number of Eremophila bushes in
blossom. There were also species of Sida, Solanum, Cassia, and others in flower. Taken
altogether one received the impression of a considerable degree of independence so far
as climatic factors were concerned. I had no opportunity of visiting the same place at
another season. It still remains for someone else to show how far the independence of
the Eremaean vegetation, discussed above, really extends. It is possible that it is limited
to some extent by the summer rains, but data are lacking at present.
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CHAPTER 5 FORMATIONS
a Littoral Formations.
a.
Mangrove and mudflat formations.
In the Sharks Bay district the rise and fall of the tides begins to become obvious.
Wide stretches of the flat coast land are flooded at high tide. Mangrove thickets consisting exclusively of Avicennia officinalis (Verb.) occur in the estuary of the Gascoyne River.
Both banks of the river are quite low and formed of fine mud which passes gradually on
the landward side into sandy loam. It is covered by high sand dunes only on the seaward
side.
The vegetation of this mud soil begins on the outside with low Avicennia officinalis
forming often a pure association with perhaps only dark green shrubby bushes of Salicornia leiostachya present here and there. Gradually however, the Salicornia becomes
predominant and Frankenia pauciflora (Franken.) intermingles with it to form a tangled
bush which covers many places so thickly as to exclude all other vegetation.
Still further inland the number of constituents increases. Convex Atriplex shrubs
project above the lower Salicornia which is often only 0.25 m high. Mesembrianthemum
acquilaterus sends far-reaching runners along the brown soil - they are misshapen, plump
shoots - succulent and very brittle. They bear large flowers with shiny white petals (petallike staminodes), and this is the only foreign colour in the chaos of greenish tones. All
shades of green are present, varying indeed from dark sap green to pale greenish yellow
or to grey white and blue grey. Each shade is characteristic of some particular species
but what adaptational constitution lies at the basis of it is quite unknown. The delicate
structure of the fruit (with membranous crustaceous or succulent pericarp) orientates
the taxonomist in this confusion of forms and enables him to note at the outset that the
great majority of the species belongs to the family Chenopodiaceae. Several species of
Atriplex are noticeable, above all the pale green A. halimoides. Amongst other species of
this diverse assemblage of Chenopodiaceous representatives are Babbiga dipterocarpum,
several Kochia, Chenolea curotioides, Sclerolaena litoralis, and Didymanthus Roei. Their
habit is dissimilar to the form of cushion-like growth characteristic of their typical growth.
The limp Chenopodium Gaudichaudianum (Chenop.) raises itself under the protection
of the taller Atriplex shrubs until it projects its branches with their rich inflorescences
out from the supporting shrubs. Closely akin to the Chenopodiaceae by reason of its
anemophillous habit is the Polygonaceous species Emex australis. It is uncommonly
widespread and its sticky fruit lies scattered everywhere on the ground. Not quite so common is a species of Samolus (Primul.) and Statice (Plumbag.) but both deserve mention
as interesting members of the community. Statice salicornioides is an ecological analogue
of the genus Salicornia as its name indicates. Samolus is the ultimate member of a chain
of development of S. repens, which leads to the complete suppression of foliage and the
transference of the entire assimilating process to the stems of the plant.
Further away from the coast the number of the weaker halophytic elements increases
rapidly. Myoporum acuminatum (Mypor.) a well known feature of the coast of the whole
of Australia, begins to overtop the Chenopodiaceae. In the background still taller forms
(Acacia leucosperma) are present. Cassia species (Legum.) also occur. In the undergrowth
succulents lose their dominance, but grasses and soft herbaceous plants gradually but
steadily displace them. At first rarely, then more and more commonly one finds patches
of everlastings (Compos.). Finally the interior bush scenery becomes obvious although
this scenery often exhibits the typical littoral character. Both are spatially directly continuous in the Eremaea and pass into one another without any distinct boundaries.
There exists therefore in the Eremaea of the western half of Australia one of those
interesting places on the earth where the halophytic littoral formations are in direct
connection with xeromorphic desert vegetation and where from early times a steady exchange of elements has taken place. One must bear this in mind when one approaches
the salt-pans of the far interior and sees again the features of the coastal strand, or when
far in the south-west in the territory of the richly varied heath and woodlands one comes
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upon the sea and discovers a coastal vegetation which quite suddenly presents again
something of the dull colouration and monotony of the Eremaea.
b.

Formations of the sandy beaches and dune scrubs.
I have only been able to study the dune scrubs of the Eremaea at the mouth of the
Gascoyne River. Climatically the coastal margin is still not very unlike the Southwest
Province, and its dune vegetation appears to be a continuation of that seen on the south
side of the Murchison River. At the same time this resemblance rests chiefly on the colonisation successes of the Eremaean elements in the south west. The reverse immigrations
have been much more rare, yet not so unimportant that we can pass them by. Scholtzia
leptantha (Myrt.) is an example. At Shark Bay where it so frequently and characteristically
covers the sand dunes it undoubtedly belongs to the southern elements. Acanthocarpus
Preissii (Lil.) is another in the same category. Although these south western migrants are
unimportant in number they are actually more abundant in the dune formations than
in any other class of vegetation of the Eremaea.
The general picture of the dunes near the mouth of the Gascoyne is rich in contrasts
of all kinds. From a distance shiny silger grey spots indicate the presence of Atriplex isatidea (Chenop.). It is one of the most beautiful and tallest species of the genus. Examples
reach a height of 4 m. A. semibaccata is quite a modest sixed plant in comparison. Both
are deeply rooted in the loose sand which at other places is firmly held by grasses and
built up into little hillocks. Spinifex longifolius (Gram.) forms imposing groups and, on
closer examination it is remarkable to find how frequently Pollinia fulva (Gram.) occurs
on the dunes. In the wide patches between high-growing shrubs grows Corynotheca laterifolia (Lil.) deeply buried in the sand and growing spaciously in twisted ramifications.
The most common shrub is Acacia leucosperma and its bright green stands in
striking contrast to the dull grey which otherwise dominates the formation. Another
common Acacia (A. stereophylla) has a dull grey coloured leaf. Most of the bushes are
rounded in form - the wind only allows them to grow slowly on the surface. A height of
1.5 m is reached however by Pityrodia cuneata (Verben.) which was already collected on
these shores by Gaudichaud. The stems of this plant give off numerous branches which
are further branched until the originally simple rounded form becomes a complicated
structure of branches and twigs. The similarly rounded bushes of Solanum orbiculatum
(Solan.) are present with a grey white covering and Sida species (Malv.) are not uncommon. They also bear a grey or white coloured hairy integument. Types which approach
the succulent form are represented by Gyrostemon (Phytolacc.) and Anthobolus foveolatus
(Santal.), two plants which are also present on the south western dunes. Thus hairiness
and succulence dominate the ecology and physiognomy of the woody plants which here
and there inhabit the dunes.
These sparsely distributed groups of shrubs form a nucleus, as in all dry areas,
around which a microcosmos of plant life collects. Climbing plants it is true, penetrate
their branches less richly than in the south west, but are at the same time quite characteristic. Zygophyllum fruticulosum is the most important species. Its leaves are fleshy and
of a sap green colour. Tall perennials grow on the lightly shaded ground as for example
Lepidium linifolium (Crucif.) and Brachycome latisquamea (Compos.). They are delicate
and short-lived plants only capable of existence after the rains. More strongly built and
independent is Trichodesma zeylanicum (Borrag.). It enlivens the dune flora here with
its large blue flowers. This feature is missing south of the Murchison River.
Towards the interior narrow tongues of dune vegetation still project along sandy
hill ridges. Its constitution remains much the same, consisting of fairly close groups of
plants which are always separated by bare patches where the sand is freely exposed. The
herbaceous element suffers some change, the taller perennials decreasing in number
whilst the number of species among the low annuals becomes greater. Trichinium (Amar.),
Senecio Gregorii (Compos.), several everlastings of the interior, (Schoenia, Waitzia and
Podotheca) and dwarf Angiantheae (Compos.) are scattered on the soil amidst the bush
so long as the rainy season keeps the soil moist. In well shaded spots they grow gregari-
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ously together as in little garden beds hiding the surface of the ground completely.
b Woodland Formations.
a.
Eucalypt woodlands of the Eremaea (Plates XXIV, XXVIII, XXIX)
The appearance of the Eremaean Eucalyptus wood remains the same throughout the
wide extent of its distribution. The eucalypts project from an entangled bush made up
of diverse forms. Most of them possess smooth, often shiny, trunks, the contour of their
crowns is always umbrella-like and their narrow leaves are nearly brown green in colour.
Their poverty-stricken crowns stand high up in the hot air and their shade never reaches
the ground. They have a strange effect on the observer no matter what time of the day.
Externally most of the species which play a role in these regions are very similar. The
most important are E. salmonophloia, E. salubris, E. celastroides and a tall growing form
of the E. oleosa group which has been named E. longicornis by F. v. Müller. Eucalyptus
salmonophloia is unmistakable by reason of the peculiar reddish tinge of its trunk and
the shiny leaves, its crown has the form of an inverted cone of slender shape. When E.
salmonophloia and E. longicornis grow in the same neighbourhood one can distinguish
between the two in that the crown of the latter grows more in the direction of greater
breadth and that the leaves retain a blue green colour even when mature.
This tree, which reaches a height of 15 - 20 m is the tallest of the community. It is
unusually widely spaced. Under it the soil is a red loam, often mixed with stones and at
times bare and without vegetation over large stretches. More frequently, however, the
intervening spaces are occupied by undergrowth which is here loose, there closer and
thicker, sometimes resulting in impenetrable thickets. The height of this undergrowth
varies. This is because of the extended growth of young eucalypts. It is difficult to gain
a clear survey of this mass of low-growing eucalypts. As soon as they have passed what
may be a more or less distinctive primary stage they resemble each other surprisingly.
In addition there are present a number of species of permanent low stature which are
similarly easily mistaken for one another. Eucalyptus gracilis, E. uncinata, and E. erythronema can be regarded as the most widespread species of this category. All have thin
trunks, well branched crowns of flexible branches and shiny thick leaves.
The smaller eucalypt trees are somewhat like the Casuarina species in size. They also
possess the peculiar obconical shape which is the characteristic sign of the formation.
As for the rest, it scarcely rises above the height of 2 - 3 m, thus preserving the
characteristic of shrub growths. The most important elements of this bush belong to the
genera Acacia, Fusanus (Santal.), Dodonaea (Sapin.), Melaleuca (Myrt.) and Eremophila
(Mypor.), Alyxia buxifolia (Apocyn.) and Exocarpus aphylla (Santal.) are also very widespread.
Considerable diversity occurs amongst these shrubs. The general appearance of the
tree growths is repeated by the broom-like shrubs of Melaleuca, (e.g. M. pauperiflora) by
Acacia, Casuarina, many species of Eremophila and to a smaller extent by Olearia axillaris
(Compos.), Westringia rigida (Labiat.) and others. In all of them the shape of the crown is
that of an inverted cone, the branching is uncommonly rich, and the twigs and twiglets
directed upwards to their very tips. The leaves which are usually small or narrow-linear
in form are generally placed vertically. There is therefore a rather general and complete
continuance of the principle displayed by the vertically oriented Eucalyptus foliage so well
known to all since the time of Rob. Brown. It leads to the most surprising convergences.
The branches are also directed upwards in Alyxia buxifolia (Apocyn.), but the thick
leathery leaves are much greater in area than those of the brush-like shrubs. Fusanus
spicatus and F. acuminatus (Santal., Fig. 67) both of which are important elements of
the formation, have also large leaf surfaces. The more commonly occurring species is F.
acuminatus, - its thick pale and dull-coloured foliage is met with at each step in these
woodlands. F. spicatus has suffered greatly from uncontrolled cutting out and in many
districts is now becoming rare. Ecologically it is very like F. acuminatus, but it forms a
vertical main stem much more frequently.
Finally it may be mentioned that xeromorphism is apparent in many shrubs. This is
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indicated by an extensive increase in sclerencyma in all parts. There are plants which on
account of their sharp and hard branches are almost unapproachable. Probably Exocarpos
aphylla (Santal., Fig.68) is the most characteristic and widespread type of this form.

This leafless bush with its reduced yellow green axes, and irregular branching is
seldom missing from the undergrowth. Related to it ecologically is the stiff Templetonia
egena (Legum.). Certain acacias (e.g. Acacia genistoides, Legum.) follow a similar plan
except that they are covered with spiny phyllodes. Less common are the spiny bushes of
certain members of the Proteaceae which have rich sclerid development. Hakea Preissii
and Grevillea Huegelii have the widest range of any.
In all areas where the bush is somewhat less strongly developed - and this seems
to occur frequently - the red loamy soil often is visible. After heavy rains water collects
there and frequently remains standing for several days. As a result the soil becomes
thoroughly moistened and the seeds of annuals commence to germinate. A rain flora
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awakens to fill the spaces in the formation during the climatically favourable period of
the year. Sometimes it is the grasses (Stipa species, in particular Stipa pycnostachya and
elegantissima) which attain importance although the grass is very transient and only
springs up with the winter rain. Under the influence of rising temperatures it soon ripens
and by November it is again yellow and dried up. However, on the easy slopes exposed
to the south wind one can see evidence of the well distributed grass seeds.
At other places grasses are almost completely lacking their place being taken by
composites. These composites of the Eremaean woodland are similar to the everlastings
described on earlier. Their vegetative development is, however still more impoverished.
Waitzia acuminata occurs in depauperate form, while Helipterum Fitzgibbonii grows in
round tufts with its branches pressed to the soil. Many species consist almost entirely
of the much branched stem and a large straw covered flowering head. A sample of this
humble form is Helipterum tenellum Turcz. which covers wide stretches of the ground
at Yilgarn with a shining yellow carpet. The fine dark red heads of Trichinium exaltatus
(Fig. 71) form a fine contrast between the beds of everlastings.
Wherever the ground sinks, forming a depression in these areas, and is likely to be
subject to more or less regular floodings, large quantities of salt accumulate. Zygophyllum (Zygophyll.) occurs along the margin of such salt depressions and Trichinium obovatus (Amar.), a peculiar white-coloured lichen nestles on the bare ground. Species of
Angianthus (Compos.) form close tufts but the most characteristic species are those of
the succulent Chenopodiaceous genus Atriplex. Often one finds Atriplex Drummondii as
the only bush which the barren surface can sustain.
Areas exist where without any demonstrable enrichment of the soil in chloride,
one finds fleshy members of the Chenopodiaceae becoming increasingly important in
the undergrowth. Between the scattered stiff bushes of Dodonaea (Sapind.), Eremophila
(Myopor.) or Melaleuca (Myrt.), the tufts of Kochia (K. villosa and K. amoena) small Atriplex or Bassia (Chenopod.) species spread out close to the ground. Often a number of
species are found near each other, some covered with a silver grey indumentum, others
with a light sap-green mantle. None are so important as the above mentioned Atriplex
Drummondii, whose leafy twigs are directed upwards. They often occur in groups in the
light woodlands, enriching the landscape with their colours. I have seen stretches where
the rich undergrowth of this member of the Chenopodiaceae and the almost equally bluewhite young eucalypts provide the only decorative features of the ground. The impression
given by such scenery is difficult to describe. A Eucalyptus woodland of this type occurs
for example south of Lake Cowan. The silver Atriplex and Kochia species, the shiny white
trunks of two eucalypts - the light blue-green of E. salubris, with its red twigs and the bright
green of E. salmonophloia - all this in front of a dark background of distant woodlands,
provide luster and reflections which are repeated by no other vegetation on the earth.
A peculiar feature of the woodland of the south western Eremaea is the change in
flora at places where the bare granite appears at the surface. The rain water runs off the
smooth stone and collects round the margins, keeping the soil in a more moist condition.
The soil instead of being red-brown as is the case round about it, is rather a pale yellow colour. Spencer-Moore (1900) indeed noted the peculiarity of the flora round these
“Gnamma” rocks, and (in Journ. Linn. Soc. XXXIV, 260) lists a large number of species
which were exclusive to such spots. The list is repeated here since my own experience
supports much of it, although I can not vouch for the accuracy of the whole:Nothochlaena distans (Polypod.)
Pleurosorus rutifolius (Polypod.)
Scirpus cartilagineus (Cyp.)
Centrolepis mutica (Centrolep.)
Juncus bufonius (Junc.)
Borya nitida (Lil.)
Peterostylis pyramidalis (Orch.)
Thelymitra longifolia (Orch.)
Thelymitra antennifera (Orch.)
Parietaria debilis (Urtic.)

Grevillea nematophylla (Prot.)
Solanum lasiophyllum
Hakea suberea (Prot.)
Eremophila granitica (Myopor.)
Drosera macrantha (Droser.)
Eremophila alternifolia (Myopor.)
Oxylobium graniticum (Leg.)
Goodenia hederacea (Good.)
Mirbelia microphylloides (Legum.) Dampiera lavandulacea (Good.)
Stackhousia species (Stackhous.) Isotoma petraea (Campan.)
Cryptandra petraea (Rhamn.)
Helichrysum semipapposum (Comp.)
Keraudrenia integrifolia (Sterc.)
Helipterum Manglesii (Compos.)
Kunzea sericea (Myrt.)
Podolepis pallida (Compos.)
Prostanthera Baxteri (Lam.)		
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In discussing this list Spencer Moore notes that the presence of ferns, members
of the Cyperaceae, Parietaria (Urtic.), the Orchids and Drosera can be explained by the
presence of adequate supplies of water at these localities. For other species of the list,
however, this explanation does not satisfy him, and I must take up the same position
myself. Spencer Moore came to the conclusion that edaphic influences of a chemical nature were at work. However, he does not mention that through his list there is a distinct
south western trait. Now this is important for out of it we get the fact that the phenomena
of the rock plants is only a special case of the edaphic dualism of the entire Eremaean
flora.
This is confirmed at all places where the sandy content of the soil increases. The
vegetation then always becomes enriched by the addition of new elements and towards
the boundaries of the Southwest Province it is exactly these places where the first signs
of the south west are to be found. For example if one travels from the Eremaean heights
of the Ravensthorpe Range southwards towards the coast one meets a transition zone
of this kind. Several low Eucalyptus species, Dodonaea concinna (Sapin.) and others are
present. Types of characteristic of the Eremaea occur together with Melaleuca glaberrima
(Myrt.), Oxylobium reticulatum (Leg.), Grevillea patentiloba (Prot.), Logania stenophylla (Logan.), Petrophila fastigiata (Prot.), all of which are xeromorphic plants of a south western
character. In the same way at many other localities there is an exchange wherever both
provinces are brought together by edaphic conditions.
b.
Savanna woodland (Plates XXIX, XXX, XXXI)
		
On the margins of the Eremaea, often extending into the Southwest Province,
the Savanna woodland occurs. It comprises mixed woodland rich in Acacia. It is an interesting formation from many points of view. In particular it warrants attention as a
counterpart of the eastern Australian savanna woodlands for the essential constituents
are low trees of the genera Eucalyptus and particularly Acacia with an undergrowth of
grass and herbs. Shrubby undergrowth is lacking.
One can consider this Acacia mixed woodland as the Western Australian savanna
woodland and all the more so because the edaphic conditions and the annual vegetative
cycle correspond with these features in the east.
In comparison with the extent of the savanna woodland in eastern Australia the development of the savanna mixed woodlands in Western Australia is poor. Its chief bounds
are those of the rainfall zone of about 50 cm rainfall and on geographical grounds one
would be inclined to group it with the Southwest Province were it not for the fact that its
floral nature is predominantly Eremaean.
Two representatives of two of the most important Australian genera are the dominating features of this formation - Eucalyptus loxophleba (York gum) and Acacia acuminata.
E. loxophleba is more common in the south than in the north where it gradually loses its
characteristic form. It agrees entirely with the type of the Eremaean eucalypts. Its dark
green shiny leaves are crowded towards the ends of the twigs. Usually branching starts
off either at or very close to the ground and a kind of umbrella-like crown results (Plate
XXIV). Acacia acuminata also presents a funnel-like contour on its crown (Plate XXXI). It
consists of an extraordinarily rich network of branches, but the canopy only consists of a
very thin layer of foliage. The young leaf buds are covered with silky hair and in the first
half of the rainy season, when they unfold their appearance lends an air of brightness
and delicacy to the scenery. Later on the narrow dark green shiny phyllodes generally
hang downwards, and in form are surprisingly like Eucalyptus leaves. Only the silky
hair covering of the young leaf shows on closer observation that we are not dealing with
a eucalypt.
In many areas other acacias occur besides this most important one. One of the most
important of the southern area is Acacia microbotrya which is distinguished from A. acuminata by its paler, more blue-green leaves. Its scented flowers appear at the beginning of
the rainy season. They unfold during the first weeks of the season so that this species is
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one of the first to brighten the scenery. There are also species of the polymorphic groups
of Acacia rostellifera which in many localities share with A. acuminata in the formation
of light park-like associations. This species is recognized easily by the large leaf which
reaches quite unusual dimensions on young individuals. In the drier parts not far from
the transition zone between the Southwest Province and the interior, one meets other
forms such as Acacia genistoides.
There also some of the strongly xeromorphic hakeas attain tree-like dimensions, e.g.
H. Preissii, and H. recurva. These are very curious forms with stiff outwardly projecting
branches and spiny spike-like cylindrical leaves which terminate in a sharp point.
The shrubby undergrowth of the formation is very poor, and in this feature we
have perhaps the most marked difference from the true south western formations. In
the western marginal zones one still sees Acacia pulchella or Acacia Meissneri, together
with some hakeas of marked xeromorphic nature. Hakea bipinnatifida, Pimelea argentea
(Thym.) and, in the north, Pimelea microcephala (Thymel.) which sheds its leaf in the dry
period are present.
The undergrowth of perennials and herbs is, however, of greater importance, and
in the rainy season the ground is pleasantly green. In this connection the grasses are
less essential than the annuals with their rosettes of leaves. Mosses - Funaria gracilis
and Ceratodon purpureus gain importance.
Of the perennials the genus Conostylis (Amaryll., Fig. 28) is represented by certain
species, eg. C. prolifera. It is interesting because it is no doubt a south western element
of the formation. Its ability to proliferate rapidly renders it able to cover considerable
areas in a short time with a grass-like turf. Another character plant of the formation is
Xerotes effusa, whose rich white flowered inflorescences develop in large numbers from
the rhizome. For the rest, the perennial plants are represented chiefly by bulbous growths.
Some orchids are usually present, in particular the pretty Caladenia deformis which appears to be specially at home in these loamy associations. Its blue flowers remind one
of the Anemones of the Mediterranean countries. Small Hypoxis (Amaryl.) with yellow
flowers, the white flowers of Anguillaria or Wurmbea (Lil.) and the peculiar Tribonanthes
species, are not uncommon in the first half of the vegetative season. The droseras too,
springing from bulbs, appear in certain forms which are specific to the formation. The
small statured D. bulbosa appears quite early after the first rains and later on D. macrophylla, the most beautiful and the most stately of them appears (Fig. 34F).
As we pass further into the favourable season for the vegetation the more the importance of the perennial herbs in relation to physiognomy diminishes. From day to day
the situation varies gradually favouring the annuals. In the beginning particular species
are of no account. The unit is the sum total of all the ephemeral grasses and annuals
present. They all take part in forming the uniform green mosaic on the soil. Gradually,
however, the individual species become more and more obvious.
Following the rising temperature pattern the progress of this development moves
from north to south. By July the soft grass of the formation (Festuca bromoides for example) has attained full growth in the northern landscapes and the herbaceous flora is
already in full blossom. Because of the presence of Helipterium Lawrencella, H. Manglesii
and Helichrysum roseum (Compos.) rose red tints are dominant. But the striking blue
of Erodium cygnorum (Geran.) is very common while the yellow of Goodenia species and
social composites, (Myriocephalus gracilis and M. Guerinae) is effective. Vegetatively all
these species belong to the delicate elements of the Western Australian flora just as do
the first-comers of the rain flora, Mitrasacme paradoxa (Logan.) or Stenopetalum pedicellare (Crucif.). These, with their almost hair-like feebly leaved stalks are characteristic of
this group. Where the herbaceous growths are less dense and remain shorter, here and
there one sees Triglochin nanum or T. centrocarpa forming extensive communities.
In the second half of the rainy season the herbaceous growths increase considerably in height. Herbs, which produced flowers some weeks before are already ripening
their fruit. They will soon be pushed into the background by the taller neighbours which
are still growing strongly. The bright green characteristic of the first weeks of the rainy
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season is already beginning to fade and the carpet becomes daily more vari-coloured. The
everlastings in particular provide gorgeous tints. Schoenia Cassiniana with its white or
more often rose red inflorescence is still in blossom. Yellow or orange colours are shown
by the shiny bracts of Cephalipterum Drummondii, Podolepis aristata, and the species
of Waitzia (W. aurea and W. corymbossa). These are the dominant colours of the herbaceous flora. Where openings occur in this close growth, dwarf annuals always find room
for their impoverished existence. One meets the small Drosera (D. glanduligera (Droser.))
and the low Didiscus (Umbell.), tiny Stylidiums or Levenhookia species (Stylid.), and also
the pygmies of the genus Helipterum (Helipterum gracile for example) with a series of
Angiantheae (Compos.). The later these develop, the less foliage they bear and the more
the assimilation takes place in the axes of the plants. Angianthus stricta or Podolepis
Siemssenia are good examples of such late comers.
By the middle of October the vegetative life of the undergrowth is over. The leaves
are faded and the stems etc have taken on a pale appearance. The masses of Everlastings remain, but everywhere their pappus become visible out of the coloured paperlike
involucre, interlacing the formerly so richly coloured flowers with many white threads.
On the Bowes River for example when I visited the formation in November, dull yellow
or grey tones completely dominated the undergrowth. The stony loam soil was covered
with fallen stems and dead foliage. The mature Waitzia corymbosa was present in large
numbers. The white haired heads of Trichinium Drummondii (Amarant.) on their leafless
stems, the grey masses of Aniganthus stricta (Compos.), and not least the silver coloured
leafless trees of Jacksonia sternbergiana (Legum.) (which grow everywhere on the stony
cliffs), gave the scenery that touch of general “dried-up-ness” which is so peculiar to the
savannas when entering upon their dormant period. Only Trichinium Manglesii with its
rose red heads preserved a memory of the bright colours that had gone.
Some weeks later little of this picture is left, and the naked brick-hard ground appears generally bare. The wind has blown away the dead grass and withered remains of
the foliage. Here and there the last trace of an Everlasting is seen. Otherwise nothing is
recognizable of the motley assemblage which adorned the soil at spring time. Only one
species flowers at this time - Calandrinia Lehmannii (Portulac., Fig. 33). Its foliage becomes active in the rainy months, then from the subterranean bulb the flower stalk rises
but it is not until later that the flowers unfold. In the middle of the dry season under the
bright sun they look like dazzling stars on the hot soil.
Climbing plants are scarce in this formation, and of epiphytes I have seen only
lichens. On certain plant species these however, were rather abundant. Thus in the
neighbourhood of the Irwin River the stiff axes of Acacia genistoides were quite covered
by Usnea barbata var. aspera and Physcia chrysopthalma.
Finally the frequency of Mistletoe species on the trees of this formation needs
mention. Their presence here is also paralleled by their occurrence on other comparable savanna areas. In our formation it is the acacias which are particularly attacked
by these hemiparasites. Loranthus quandang (Plate XXVII) with its flat white, grey, and
hairy leaves, and somewhat inconspicuous flowers which unfold in the dry season, is
particularly common in the north. A very different type of the genus is represented by
L. linifolius with terete bright green leaves and startling red flowers. It is more common
than L. quandang, and is found in the same regions, in fact one may occasionally find
both on the same tree.
An important taxonomic feature of the vegetation lies in the fact that the undergrowth is marked by a Pan-Australian character. Many of the most common elements
extend from the pasture lands of eastern Australia right across to the west, others are
at least related to them. The presence of conditions which are favourable for the annual
type of plant is responsible for this and it also explains why some aliens and colonists
have made themselves conspicuous here. We shall see elsewhere that favourable conditions for introduced plants, are only rarely present in Western Australia. Their presence
here in this mixed woodland formation is therefore the more remarkable. The origin of
a number is doubtful, but the foreign origin of others is quite certain. They come from
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parts of the earth which are climatically rather similar, in particular the Mediterranean
countries. Amongst the most noteworthy of these migrants are Silene gallica, the grasses
Briza minor, Koeleria phleoides and Avellinia Michelii, also Parentucellia latifolia (Scroph.)
and a couple of Cotula species of South African origin. They are often sufficiently common
and gregarious enough to attract the eye but none of them approach in importance a
migrant from the Cape, known as Cape Weed (Cryptostemma calendulaceum, Compos.). I
have seen this plant showing an exceedingly strong development on the lower Greenough
River on fruitful alluvial soil. The second half of the rainy season there is marked by warm
moist weather and the weed grows better than anywhere else in Western Australia. An
introduced Avena species about 1 m. in height also covers wide stretches and Lupinus
angustifolius has made itself at home. But Cryptostemma calendulaceum has taken such
possession of wide areas and forms such pure stands and all so dense that it looks as if
they were carefully prepared fields of some valuable plant. The wide distribution which
this plant has attained outside the Eremaea makes it appear strange that the Southwest
Province has been so incapable of producing its own annuals.
A somewhat strange appearance is taken on by the savanna woodland formation in
the vicinity of water. In these regions there is a complete absence of permanent water, but
during the rainy season the conditions are favourable enough near periodic collections
of water to have produced a marked change on the plants of such places. This consists
of a gradual change from the savanna woodland and formation to a completely riparian
type vegetation.
The first sign of this change is indicated by an increase in the number of shrubs.
In the south it is essentially melaleucas (M. radula and others) and also here and there a
Grevillea, which indicates the presence of water. Richer in species, however, (particularly
through its own special products) is the corresponding formation of the most northern
landscapes - meeting the Southwest Province at the Murchison River. Grevillea species
e.g. G. brachystachya with slender twigs and narrow leaves form close thickets. Dodonaea inaequifolia (Sapind.) with its delicate pinnate leaves is found intermingled with
the above. Some types of the real Eremaea are also of importance (Cassia eremophila).
Amidst the entangled branch work of the shrubs twine graceful lianas which by reason
of their ecological and taxonomic characters are very peculiar in the flora of Western
Australia. These are Dioscorea hastifolia (Dioscor.), Aphanopetalum clematideum (Cunon.)
and Clematicissus angustissima (Vitac.). All three possess without doubt close relation
to tropical types and each is the only representative of this group in Western Australia.
Ecologically they present similar features. They shed their leaves at the beginning of
the dry season and renew them with the commencement of the rains. They are the only
shrubs of Western Australia with deciduous foliage regulated by changes in climate. They
are confined to the northwest part of the country where the average temperature of even
the cool season is high enough to suffice for the vegetative activity of the plants. These
plants grow under suboptimal conditions as is indicated by the underdevelopment of organs of vegetative energy, ie. they have small leaves; a feature which is often observed on
descendants of tropical lianas when they occur at the very edge of their distribution.
Nearer the bottom of depressions or valleys (Plate XXXII) melaleucas or acacias (in
the north) begin to form dense formations. Myoporum acuminatum occurs here and there
scattered amongst them. Inside these thickets we find casuarinas (C. glauca) and the
imposing forms of Eucalyptus rostrata which is widely distributed throughout Australia
as a river-bank form. Finally on the very margin of the water one may observe one or two
Cyperaceous plants and Marsilea Drummondii which are Australian species.
Many of the streams have cut deep channels and thus while breaking up the monotony of the topography they have also assisted in the diversification of the vegetation.
An instructive example of this kind is the valley of the Chapman River where it cuts
through the littoral limestone north of Champion Bay. In the wet months a beautiful
selection of the rich flora of that region is unfolded there. In the bed of the river one finds
tall examples of Eucalyptus rostrata. On the slopes a most diverse bush has developed.
Melaleuca radula, M. megacephala and Chamaelaucium uncinatum represent the Myrta-
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ceae. Acacia rostellifera (Legum.) is present in the form of great bushes. The imposing
Marianthus ringens (Pittospor.) twines amidst the Acacia bushes showing here and there
a cluster of its red flowers. Deeper amongst the above are smaller bushes Diplopeltis (Sapind.), Stylobasium (Rosac.) and stately Scaevola, e.g. Sc. porocarya. On the light loamy
places of the sunny side of the slopes a luxuriant growth of grass and herbaceous plants
is found. They are typical elements of the savanna woodland formation - small annuals
and stately everlastings. On the shady side, however, the composites are almost entirely
absent. But everything that grows there is much fresher and the grass is more luxuriant.
In niches of the moss covered limestone of the shady slopes dainty orchids are hidden
away - Caladenia Menziesii, with flowers scented like “lilies of the valley” and Cyrtostylis
reniformis which is very easily recognised by its large thin leaves. It is found far away in
New South Wales in exactly similar places. A tissue of the most delicate leaves covers
the ground in these niches, made up of the tiny Hydrocotyle plants, eg. H. pilifera, H.
rugulosa (Umbell.) and others. Haloragis nodulosus (Halor.) will probably also be present.
All these are true ombrophyllous annuals which are sustained by the moisture of their
shady habitats.
c Shrubland Formations of the Eremaea.
Mulga formations of the north (Plate XXXIII)
Somewhere in the neighbourhood of the parallel of 30° S the Eremaea takes on
quite a special form. Spencer Moore recognized the importance of the boundary when
he traveled from Siberia to Mount Margaret. “As soon as the salt-pans of Goongarrie are
passed a complete change takes place in the vegetation. Eucalyptus trees become very
few in number and are limited to water hollows. They are replaced by Mulga shrubs
(Acacia) and species of Eremophila, Proteaceae, and Casuarina etc”. (Journ. Linn. Soc.
XXXIV, 175)
So far as the observations extend, the Mulga formation replaces the Eucalyptus
woodlands of the south, along the parallel 30°S. The soil remains pretty much the same.
The undulating, often stony, country with glittering salt pans in the shallow depressions
retains almost the same character. Evidently it is the last trace of the winter rains which
is responsible for the deep changes in the vegetation.
Acacia is now the dominating genus. It occurs in the form of shrubs of about 3 - 5
m. in height, all of which are richly branched with umbrella-like crowns. More rarely they
form crowded thickets and usually they are set quite far apart. What particular species
are of general importance over the whole Mulga zone and which attain importance in
smaller areas if practically unknown. Usually, however, the dominating species are those
with vertically standing needle-like phyllodes of a markedly xeromorphic nature (Acacia
aneura, A. stereophylla).
With Acacia one meets Cassia species more frequently the further north one travels.
Cassia is an Eremean genus in the strictest sense. The xeromorphic characters are limited
to leaf reduction or development of hair integument. The pinnate leaflets are reduced to
the needle-like form in C. artemisioides and C. nemophylla, whilst C. Sturtii possesses
a more or less thick indumentum or hair covering the leaves. All these species together
with C. Chatelainiana are widespread components of the Mulga formation.
With the above there are numerous species of Eremophila and their beautiful flowers
are a feature of the formation. It is not possible to describe them in a general summary
because they are so different in appearance and structure. Narrow leaved bushes with
bright red flowers (Eremophila Youngii) for example, or broad branched shrubs with thick
white felt covered foliage as in E. leucophylla, are common types which recur in different forms. E. Fraseri is, however, quite peculiar. It is a desert bush with rather broad
richly lacquered leaves. At the fruiting season it is highly attractive when the calyx has
developed into a very conspicuous purple red case round the capsule.
Acacia, Cassia, and Eremophila are the three leading genera of the Mulga formations. Many others are a little less commonly present - Dodonaea (Sapind.) is to be seen
in many neighbourhoods. Casuarinas show as dark structures of small obconical form.
a.
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A few small isolated Eucalyptus trees are scattered about but they exert no influence on
the uniform bush.
On the other hand another element of considerable physiognomic importance remains to be mentioned, Brachychiton Gregorii (Stercul.), the “Currajong”. It is a small
solitary occurring tree, in the tangle of bushes, but it is easily recognized by the dark
green of its leafy crown. The maple like form of its leaf is absolutely peculiar to the Eremaea formation. One notices something strange about it at once, at least in the south
western section of the Eremaea which interests us here. It gives one the impression of
an unacclimatized guest. Drummond stated that the tree was deciduous. I myself have
not obtained any information about leaf fall. It seems probable that south of 30o S (i.e.
in the Coolgardie District) the tree never succeeds in flowering.
On the whole it will be seen that there is a big difference as regards the leading elements between the Mulga formation and the Eucalyptus formations. The constituents of
the lower growths are, however, essentially similar. The distinctive feature of the Mulga
is the presence of more or less tomentose perennials or semi-shrubs of the genera Sida
(Malv.) and Solanum. Sida species are not nearly so common in the southern landscapes
and one misses the large violet flowers of Solanum lasiophyllum which are so attractive
in the whole Mulga zone. But the silky and succulent Kochia (Chenopod.), and striking
heads of Trichinium (Amar.), the grasses and everlastings, and the annuals with radially
growing branches are features common to both the Mulga and the more southern Eremaea scenery. In the dry season these open landscapes appear still more monotonous
and often give a more desolate impression than the Eucalyptus deserts (Plate XXXIII).
The little water channels, noticeable from afar by their borders of Acacia genistoides, are
quite dried up and only an annual flourishing here and there on the clay bed indicates
the advantages of the position. Otherwise all is bare. Grasses and everlastings are no
longer visible except where a larger shrub has given some protection and their remains
form a kind of encircling wreath of yellow straw around it.
The Mulga zone is the least fortunate of all the Western Australian formations in its
rainfall - the rains are more uncertain and irregular than anywhere else. Years may pass
without the vegetation changing its desert like appearance. When, however, the land is
well moistened with a rich rain it changes with a rapidity that is little short of magical
into a flower bed in bloom. Such was the case in 1900. That was a spring time which
nature rarely permits there more than once or twice in the course of a man’s lifetime.
The photograph on Plate XXXIV was taken then, at a place not far from Murrin Murrin
in the neighbourhood of Mount Margaret. Helipterum splendidum covers whole areas as
with fresh snow. Stems are so crowded together that there appears little or no room for
the glistening white flower heads.
Such a season would be only experienced a few times in a man’s lifetime and thus
by moderate sojourn it would be impossible to thoroughly understand the potentialities
of the Eremaean vegetation were it not that more constantly favoured places are to be
found. At these places the Mulga formation attains its complete development more frequently and regularly. In this respect I obtained important information from the lower
courses of the Gascoyne River not far from the shores of Shark Bay.
The character of the Mulga formation not far from the coast at that place is in every
way true to the type of the interior. The grey coloured bush complexes still constitute the
dominant vegetation on the loamy soil. Stiff Fusanus spicatus, Exocarpus aphylla (Sant.),
with its rigid branches, and Acacia genistoides (Legum.) with needlelike phyllodes, most
frequently make up the core of these groups which are penetrated by Trichinium obovatum
(it climbs everywhere between the rigid branches until the very summit of the growth is
almost reached) or surrounded by Rhagodia Billardieri (Chenopod.), and Atriplex rhagodioides (Chenopod.), whose fleshy foliage characterises the deeper sones of the bush.
Halophyllous Chenopodiaceae and succulent Zygophyllaceae are quite common. There
are places where Kochia polypterygia (Chenopod.) covers the surface with unattractive
grey. Eremophila maculata (Mypor.) occurs in solitary and gnarled form. It is a low bush,
but it is rendered conspicuous by the bright red of its flowers.
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The plants which cover the spaces between the widely spaced bushes are irregularly
scattered. Thus there are areas almost devoid of vegetation while other places are thickly
covered with plants, especially small annual composites. Several species of Angiantheae
(Compos.) are at home there - humble and lowly herbs from which little flower stalks
rise. Podolepis Lessonii, Myriocephalus Morrisonianus and Calocephalus are others which
are found, as also is Cephalipterum Drummondii, which is most beautiful of all. It often
spreads over large areas, colouring them white or yellow. Scattered in the above company
one often meets annuals of similar structure belonging to other families eg. Calandrinia
polyandra (Portulac.) with succulent leaves, legumes such as Swainsona and Lotus australis, and ephemeral members of the Goodeniaceae.
Along a narrow margin close to the coast where the most northern part of the winter
rain region extends, the vegetation is much more rank and luxurious. There are no tall
trees, but the bush appears park-like. The isolated clumps of bushes consist always of a
community of several species of which the central figure is usually Acacia leucosperma,
a Mulga type 2 - 3 m shrub. Less frequently a small form of Eucalyptus microtheca is
found taking its place, mixed with Acacia and almost as tall is Cassia Chatelainiana
(Legum.) whose imposing yellow inflorescences gives it an important place in this vegetative picture. Abutilon geranioides (Malv.) projects from the bushy groups; its soft leaves
arise from graceful broadened twigs, and its pale yellow flowers hang as pendulous bells.
Boerhavia repanda (Nyctagin.) a semi-liane type, is often present, as is also Trichinium
obovatum (Amar.). Deeper still in the entanglement of stems and branches we find the
crowded succulent forms of Rhagodia (Chenopod.), and, occasionally, Atriplex rhagodioides. Pimelea microcephala (Thymelaeac.) is also of frequent occurrence.
The undergrowth in the spaces between these bushy groups has become much
richer. Grasses and soft herbs form a carpet. In protected places one even finds moss
beds (Funaria hygrometrica) helping to cover the damp loamy soil. Cephalipterum and
Schoenia Cassiniana (Compos.) are again the most striking types of the community. Yellow goodenias and the deep blue of Erodium cygnorum (Geran.) remind one of the Acacia
“meadows” of the south west. A whole series of intermediate forms lead from imposing
plants like Nicotiana suaveolens (Solan.) and Sida brachystachys (Malv.) down to ground
covers (Tetragonia diptera) to the smallest herb Ranunculus parviflorus. The foliage
throughout is of a fresh green colour, soft and mesophytic, quite adapted to favourable
rainy season conditions. With the coming of drier conditions it withers and dies.
b.

Bush formation on sand.
The vegetation on the sandy land of the true Eremaea is very different from that of
the Mulga formation. Not enough is known of the essential features of this psammophyllous community but a visit to several places has made it possible for me to at least point
out a few peculiarities.
In the immediate neighbourhood of Coolgardie (to the south for instance) is a
group of moderately sized sandhills, whose subsoil is labelled on the geological maps as
“superfical deposits”. The plant growth on them is quite open, and everywhere one sees
bare patches of bright sand showing through. In contrast to the red soil they carry no
trees, or at least none with a trunk higher than 5 m. Even the tallest plants can only be
designated as shrubs although here and there one may refer to a Callitris robusta as a
tree. The dark pyramidal form of this conifer is to be seen now and again, and since it
is met with at other but similar localities one can associate its distribution with certain
definite localities and conditions. Another species (also characterized by pyramidal or
cone-like form) which is somewhat striking is Grevillea excelsa (Prot.). Near Coolgardie it
is one of the character plants of the district, but at other places it appears to be replaced
by other Grevillea species which have not been described.
These two leading types - Callitris and Grevillea are followed in height by an imposing
array of shrub-like forms. They form a continuous series so far as stature is concerned,
and there is hardly anything in fact so characteristic of the formation as this finely graded
series of vegetative dimensions.
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Hakea multilineata comes nearest the leaders in height. Its whole architecture is
again dominated by the vertical, its twigs stand almost vertically and its rigid sclerotic
leaves which are rather broad take up a similar position. Following this plant comes
Melaleuca uncinata (Myrt.) with terete needle leaves, one of the most familiar types of
construction, closely approaching the broom like branching which is such a common
feature of the typical Eremaean bush. The graceful appearance of Eremophila Paisleyi
(Mypor.) is also due to this type of branching. This last mentioned species forms one of
the most pleasing pictures in the whole of the Western Australian Eremaea when it is in
flower. From a distance it appears like a fruit tree in full bloom.
A repetition of the “funnel” type on a small sale and with many variations is to be
observed amongst the lower bush forms, e.g. Wehlia thryptomenoides, Calythrix Birdii
and other members of the Myrtaceae. Scaly members of the genera Phebalium and Eriostemon may also be present.
The bushes of Cryptandra parvifolia (Rhamin.) and Prostanthera Grylloana (Lab.)
are smaller still. The branching here is more in the direction of width and the rigid spiny
branches bear very reduced foliage.
The conditions presented by the Graminaceae in this formation are very noteworthy.
Triraphis rigidissima (Fig. 64) appears to be an important species. The uncommonly firmly
built axes of this species creep horizontally over the ground. Branching takes place in a
regular and centripetal manner in such a way that functioning structures - leaves, and
flower heads - all stand about equally distant from the middle point of the plant. At the
same time new shoots arise at very sharp angles from the middle axes and altogether the
whole structure becomes very solid. Long growths thus originate which gradually die off
on the inside whilst a slow forward growth of the outer part takes place.
The shade provided by the walls of these banks of grasses protect the most sensitive
elements of the formation. One meets in such places examples of Calythrix (Myrt.) and
in particular the Restionaceous plant - Lepidobolus deserti. This last mentioned species
is the extreme outpost of its family in the desert. It is found in a climate which in South
Africa would no longer permit of the existence of any Restionaceae. Under these circumstances it is particularly interesting to observe how the hardy species of the interior adapt
themselves to their environment in Western Australia.
About 125 km north of the locality of this community, I have seen a very similarly
constituted community. It only seems somewhat enriched by the occurrence of Codonocarpus cotinifolius, that rare member of the Phytolaccaceae which has been referred to
before. Its main structural features remind one of Grevillea excelsa.
In the north there is also a surprising number of plants which, by the character of
their whole distribution, suggest that they have affinities with the interior of Australia. Hair
covered perennial-like forms of the Lachnostachydinae, eg. Lachnostachys, Newcastelia,
and Hemiphora. To these may be added Stackhousia megaloptera (Stackhous.), Velleia
Daviesii (Good.) and others forming a class which begins to overshadow the groups more
akin to the south west. The real ericoid small shrubs are gradually lost and the traces
of the south western forms become more and more faint.
d Halophytic formations of the salt-pans.
Throughout all the riverless tracts of Western Australia (and thus throughout the
entire Eremaea) and in the Southwest Province within the small triangle between Moore
River and Cape Riche one finds deposits of saline material in the hollows and depressions. When the regular rains of the winter months prove adequate there depressions
sometimes form a continuous wide expanse of water. At other times they appear as a
number of unconnected pools. In either case the water is brackish. The hollows are
surrounded by dull looking melaleucas, e.g. M. thyoides, Casuarina glauca, and other
bushes with scanty foliage. On the salt pans themselves vegetation is usually only found
round the very margins where the salty solution is less concentrated and where the soil
becomes dry at times. It consists of thin societies of bristling Salicornia species. Here
and there, little groups of fresh green annuals (Triglochin species, eg. T. mucronata and
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T. striata) cover the intervening spaces, but they are very short-lived, and when the dry
season approaches they soon fade to a straw yellow or brown. In the end their remains
are almost unrecognizable and are covered with glistening salt crystals.
Further to the east and more towards the interior the salt pans become more numerous and larger. They are usually dry there or are filled with treacherous mud. It is
only the relatively heavy rains of moist years which provide them with standing water.
They appear like ice covered lakes in the Eucalyptus landscapes of the southern Eremaea
framed by dark woodland and the wilderness of bush. In the northern part where trees
and often shrubs are lacking there is nothing to hide their lifeless nakedness. Over wide
areas there, the earth is completely free from plant growths, but at other places here and
there an isolated Salicornia or a few other succulent plants of the family Chenopodiaceae
may occur. Very rarely a tuft of grass is found in these solitudes and when it does one
always finds that it is either rooted in a hollow or in heaped up drift-sand, where the
deleterious salts can not collect in high concentrated form.
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