PART III
The Vegetation of the Southwest Province
CHAPTER 1

GENERAL CHARACTER

The geographical features of the south-west are determined by the amount of winter
rain; for this to be adequate the annual rainfall should not fall below 25-30 cm. The degree
of erosion and the surface conditions of this area provide a reasonably good indication
of the volume of winter rain that falls. The south-west is characterized by large valleys,
while salt pans are present only in the border areas. These salt pans, however, do not
affect the typical landscape of the province. The soils in general illustrate the effects of
weathering and erosion of the granite bed-rock of the country.
The coast is fringed in many places by a narrow band of limestone. This may be
covered by dune sand, or vegetation may be present which helps to weather it. In such
places the soil is fertile and the vegetation is lush and strongly developed.
Passing in from the sea shore, the land either rises gently to the height of the plateau or extends as a flat coastal plain to the foot of the hills, which form the edge of the
plateau. In both cases sandy soils, derived from fine detritus removed from the rocks of
the plateau, are of prime importance in determining the character of the landscape. They
are covered with xeromorphic bushes, both in the north and south-east. In the heavy
rainfall districts of the deep south-west, however, trees are common. Eucalypts and large
casuarinas help to form woody communities. In some low-lying places the sand is replaced
by loam. The finely granular soil is clayey or loamy and during the rainy season may
be inundated for weeks or months at a time. Gnarled melaleucas, myrtaceous thickets,
and members of the family Restionaceae grow in the water-logged soil. When it dries
out, herbaceous plants germinate and grow quickly to maturity. Where the land is less
exposed to water-logging, other types of communities are present. The finest examples
of the grass tree, Xantorrhoea Preissii (Lil.), for instance, occur here. Thick bushland
consisting of low-growing members of the Myrtaceae and Epacridaceae constitutes the
dominant vegetation on the south coast. This vegetation is, however, lacking in exposed
areas where the bare ground is inundated during the wet months.
The slopes of the plateau and its margins are dominated by Jarrah forest. This is
the heartland of the Southwest Province where the rainfall usually exceeds 60 cm. The
frequent rains during the cooler half of the year keep the soil moist.
As we travel further east the rainfall decreases, the climate becomes more extreme
and the woodlands become less dense. Different species of Eucalyptus appear, the undergrowth decreases in density and patches of bare soil begin to appear between the
shrubs and trees. Finally, over quite considerable areas, the trees disappear altogether
and only shrubs remain. These include a variety of types similar to those which are so
characteristic of the south-west. It may be noted that it is only during the flowering period
that these species are at all colourful. At that time, however, the floral variety shown by
members of the Proteaceae, Podalyrieae, Myrtaceae, Hibbertia (Dill.), Acacia, Stylidium,
Sterculiaceae, and many others, is amazing.
The zone in which these characteristic shrubs show their strongest development is
fairly broad and corresponds with the region of medium rainfall. The isohyets which run
from 50 to 30 cm enclose a zone of woodland in the south-west. Over its whole extent
gravelly and sandy soils predominate. It is only on sandy soils, however, that the rich
shrub flora reaches its peak.
The strikingly uniform appearance of the vegetation on the clayey heavy type of
soil appears in marked contrast, being especially noticeable where the zones adjoin. The
area is characterized by the presence of one or two species of Eucalyptus and Acacia. The
undergrowth shows poor development and only a few shrubs are found here and there,
while woody types of undergrowth are lacking altogether. The vegetation is essentially
conditioned by the periodicity of the rainfall. Grasses and herbs only appear in the winter

77

wet season. They begin to disappear in October and by summer the red or grey soil is
bare. We are then able to see how different the two types of undergrowth in this middle
zone are. On sandy soils a tremendous variety of evergreen species is present. On clay
soils a transient greenness is characteristic, combined with a similarity of shape and a
small number of species.
In this, the vegetation of the clayey soils shows an eremaean-like character - one
might even say that it really belonged to the Eremaea. The two Provinces of Western
Australia do not show a sharp line of demarkation but merge in a kind of neutral zone
where there appears to be a certain amount of give and take on both sides. This depends
essentially upon edaphic factors.
The flora of the Southwest Province is characterized by the strong development of
certain families which are only poorly developed in neighbouring areas. In particular,
the tribe Podalyrieae [of the family Papilionaceae], and the families Tremandraceae, Proteaceae and Epacridaceae may be mentioned. Many species of these families are in fact
almost endemic in the south-west. The situation is rather different in the case of the
monocotyledons. While it must be noted that the family Conostylideae (Amaryll.), which
possesses many endemic species, is almost entirely confined to the Southwest Province,
it must also be noted that many of the highly characteristic members of the families
Orchidaceae, Restionaceae, Centrolepidaceae and Cyperaceae re-occur in south-east
Australia.
The number of genera in the above large families, which must be regarded as important members of the Southwest Province (although not exclusively so since many of
their species also occur in the Eremaea), is considerable. Examples are Hibbertia (Dill.),
Drosera, Stylidium and Patersonia (Irid.).
Other important groups are, the Lasiopetaleae (Sterculiaceae), the dry-fruited
Myrtaceae, and the Goodeniaceae. Most, however, do clearly belong to the south-west
and numerically they come close to being equal in number to the purely south-western
elements. They join forces to bring the endemic species of south-west Australia to a value
(amounting to about 82%) which is scarcely matched by any other flora of the world.
From the economic point of view, the Eucalyptus forests of the south-west, namely
E. marginata (Jarrah) and E. diversicolor (Karri) are extremely valuable. Apart from these,
it is poor in plants of economic importance. Exotic cultivated plants can only be grown
successfully in certain areas. The broad sand areas so characteristic of Western Australia
have not proved suitable for the cultivation of crops. But the alluvial flats of the valleys
and the clay soil of the middle zone successfully carry cereal crops, various vegetable
crops and many kinds of temperate fruits. Cultivation has also been attempted in the
conglomerate [lateritic] regions of the hills, e.g. grapes in the north and fruits in the south.
These attempts are, however, still in their infancy. Their extension is only proceeding
slowly as the clearing of the Jarrah forest is very expensive and involves much labour.
The bulk of the land is still more or less in its original state.
CHAPTER 2

PHYSIOGNOMICALLY IMPORTANT PLANTS

I. The Eucalypts
Nothing portrays more clearly the peculiarity of the Australian vegetation scene than
the dominance of the genus Eucalyptus. There is no other area in the world, of comparable size and with such variations in climate and soil, that is similarly dominated by a
single genus. While in its finer details the flora of south-west Australia shows a striking
degree of independence, it too, like the rest of Australia, is dominated by the genus Eucalyptus.
Five species are particularly well represented in the true Southwest Province. These
are: Jarrah, Red Gum, Karri, Wandoo and Tuart. Each species is characteristic of specific
areas.
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1. Eucalyptus marginata (Jarrah)
(Plate I., see also Plate XIII)
Jarrah (Eucalyptus marginata J. Sm.) in its typical form belongs to a polymorphic
group in Western Australia. It needs to be distinguished from E. patens Benth. and E.
buprestium F.v.M. It is impossible to say which of the numerous eastern Australian species is most closely related to E. marginata. What is almost certain, however, is that no
closely related species occurs in the Eremaea.
Amongst the Western Australian eucalypts, Jarrah is easily recognised by its flowers and fruit. The character of the stamens is also important. The filaments are twisted
in the bud but not bent inwards as is the case in many other species. The anther has a
kidney-like shape. The rather large fruit is also clearly recognizable by its inverted oval
or almost spherical shape and its marked contraction round the rim (see Fig. 3).

In favourable situations, Jarrah reaches a height of from 30 to 40 m, with a diameter at the base of from 0.75 to 1.5 m. It is covered by dark-grey fibrous persistent bark,
and it is only at a considerable height that it tends to become gnarled and somewhat irregularly branched. That at least is the normal form of the tree when it grows in slightly
dense stands. In more open situations it shows greater development. Branching commences lower down and the crown projects further out. The leaf is typical of the genus
and hangs in the usual vertical position. It is blue-green in colour but in consistency
and certain other minor details it varies somewhat according to the locality.
In the south-western parts of the province, Jarrah develops so strongly that it forms
forests covering a considerable area. These forests follow the coast from about the Moore
River to Two People Bay (east of King George Sound), in a zone about 75 to 120 km wide.
They are also most characteristic of the hilly region (100-300 m) on the outer margin of
the tableland. The Jarrah forest, in fact, shows its best development here. It grows almost
equally well in the lower sandy loams of the western coastal plain, however, and in this

80

81

very lightly wooded area it is the most striking feature of the vegetation. On the Swan
River near Perth one may see many fine examples, and in Perth suburbs those Jarrah
trees which remain from the original bush are quite a roadside feature.
The conditions necessary for its optimum growth are indicated by the situations
in which the tree is found. It does not grow in swampy areas. Here its place is taken by
Eucalyptus rudis. It prefers the sand and the conglomerate- [laterite-] covered granite of
the plateau margin where it is more or less restricted to those areas with a high rainfall.
Where the annual rainfall falls below 75 cm one seldom sees typical Jarrah. In places,
however, one finds bushy or mallee-like members of the species. These indicate that the
limits of the Jarrah area of distribution are being reached.
The boundary of this area almost coincides with the 75 cm isohyet. This has been
more or less correctly shown on the valuable map in Ednie Brown’s Memoir. The total
area of the Jarrah forest is estimated by this authority to be over 3 million hectares and
its total value about £85 million sterling.
Because of the great area over which it extends and the large number of trees of
considerable economic value, Jarrah is by far the most important tree of south-west
Australia.
2. Eucalyptus calophylla (Red Gum)
(Plate II)
Among the important Eucalyptus species of the south-west, the Red Gum (Eucalyptus calophylla R. Br.)is taxonomically the most distinct. It may easily be recognized
by the very large urn-like fruits, but the leaf is also quite unmistakable. It hangs more
horizontally than in most other Eucalyptus species of the district, and consequently the
tree gives much more shade. In addition, the venation of the leaves is quite different from
that of other species. The numerous parallel cross veins present, which make almost a
right angle with the mid-rib, are characteristic. The seedlings with their heart-shaped,
rough, hairy, juvenile leaves are also clearly recognizable. They are common on woodland
soils.
In size, Eucalyptus calophylla is scarcely inferior to Jarrah but its trunk is easily
distinguished from that of the latter by the deep red colour of the very thick rough bark.
Because of this it was called “Red Gum” by the early settlers. Aesthetically the tree makes
a finer picture than Jarrah, because of its richer foliage and the beautiful architecture
of the crown. Drummond has compared them to English Oaks.
E. calophylla is more gregarious than the other main representatives of the genus
in the south-west. It is usually not only found associated with Jarrah or Karri, but also
with E. redunca and E. loxophleba. Occasionally, over a small area, it does become the
dominant tree but it very rarely occurs in large pure stands. It is more usually found in
scattered and isolated positions. Its distribution is considerably more extensive than that
of Jarrah. Quite impressive specimens are found as far north as Watheroo and Dandaragan, while it also grows on the Avon River and to the south in the Stirling Ranges.
It appears, therefore, to be able to survive under a lower rainfall than E. marginata,
or else it is more edaphically adaptable. In general, it grows better on the richer alluvial
deposits or valley areas. In such places (as, for example, between the Moore and Preston
Rivers on the coastal plain) it often becomes the dominant tree. Similarly in the Jarrah
forests it grows best in more low-lying situations, where it is common. In short, it is a
tree which, in association with others, plays a prominent part in the physiognomy of the
vegetation of the south-west.
3. Eucalyptus diversicolor (Karri)
Plate III
As with Jarrah, it is not possible to speak with any certainty on the subject of the
taxonomic relationships of Karri (Eucalyptus diversicolor F.v.M.). Even amongst the
Western Australian species of Eucalyptus it does not appear to have any closely related
members. The flower and fruit are not particularly distinctive but the leaf structure, as
determined by the marked dorsiventral arrangement of the green tissue, is important.
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F. v. Müller refers to this in his account of the species.
Karri is the largest of all Western Australian trees, and it is also the finest in the
country. Its enormous size not only places it above all other trees in Western Australia,
but places it amongst the princes of the plant world. On an average, Karri measures about
65 to 70 m in height, and at one metre above the ground such trees have a diameter of
over 1 m. The first branch appears at a height of 40 to 50 m. Not far from the Warren
River, where the finest examples are found, individual trees of over 100 m in height have
been recorded with their first branch over 60 m up and the trunk at chest height having
a circumference of 10 m .

The bark of the Karri tree is very different in appearance from that of the Jarrah or the
Red Gum. It peels off in large flakes from the trunk, which in consequence always appears
to be glistening yellow or red-white in colour. It is a wonderful sight to see the straight
bright trunks standing in the forest like a number of giant candles. Branching only commences at a considerable height. The primary branches tend to make close angles with
the trunk and as a result we get a rounded crown.
Ecologically, Karri resembles Jarrah insofar as it tends to form closed communities.
  J. Edine-Brown, The Forests of Western Australia and their Development. Perth 1899,p. 13.
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E. calophylla may sometimes be present in its vicinity, but otherwise it forms absolute
pure stands over almost the whole area of its distribution. It occupies the wettest parts
of the south-west, particularly areas close to the south coast. The rainfall there is higher
than in the Jarrah country and rises above 85 cm per annum. In addition, the temperature conditions are the most uniform in Western Australia.
As the Karri forest communities are treated in a later section it will suffice here to
point out that the area covered by them is much smaller than that covered by Jarrah. It
is interesting to note the manner in which these two communities share the high rainfall
area of the south-west corner of Australia.
4. Eucalyptus gomphocephala DC. (Tuart)
(Plates IV and XI)
A closer study of the composition of the Eucalyptus species of the south-west of Australia
shows that several floristically and ecologically distinct types are present. Among these is
E. gomphocephala DC. Its hemispherical operculum covering the calyx-tube is a distinctive feature which is only as strongly developed in a few other species. The shape of the
large fruit is also an unmistakable feature. Because of their uncommon brilliant green
colour, the leaves and developing inflorescences are also characteristic.

The height of well-developed Tuart trees varies between 15 and 50 metres. The
bark is persistent and coarsely fibrous with a peculiar light-grey colour. This enables
one to distinguish the tree from Jarrah or Red Gum. Branches commonly arise from the
unusually massive and solidly built trunk at a very short distance above the ground. As
a result we get a broad shady crown.
Tuart usually occurs in a somewhat scattered fashion, making full use of the surrounding space in its growth habit. The distribution of this species is much more restricted
than that of any of the three eucalypts already discussed. In fact, its distribution is so
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limited that Tuart would not stand a chance of being listed amongst the chief members
of the south-west vegetation were it not for the fact that it is so markedly characteristic
of the narrow zone it inhabits, and in addition is such an imposing tree.
According to the observations of F. v. Müller and others, E. gomphocephala is confined to the narrow zone of recent limestone present along the coast from north to south.
The tree first appears just north of the Swan River [in fact Jurien] and its distribution
extends southwards to about the Vasse. The limestone formation extends further north
and south than these points, but the Tuart is restricted to the middle portion where the
rainfall lies between 75 - 90 cm per annum. It is thus both edaphically and climatically
a restricted species of the plastic genus Eucalyptus. In this connection it resembles E.
erythrocorys, which plays a similar role not far from the Murhison River [sic], or E. ficifolia, which inhabits a much smaller area on the south coast.
5. Eucalyptus redunca Schau. (Wandoo)
(Plate Xlll)
In contrast to the four eucalypts already mentioned, which are comparatively distinct
taxonomically, E. redunca Schau.gives clear widespread evidence of its relationship to
other members of the genus. The species itself has also been separated by taxonomists
into a number of varieties, most of which have a shrubby habit of growth. One very distinctive type, however, develops into a fine-looking tree -this is the Western Australian
eucalypt known as the “Wandoo”. It is sometimes also termed the “White Gum” as the
bark comes off in flakes like Karri revealing a yellow-white trunk.
As a rule, the tree only reaches a height of about 15 - 25 m. One may sometimes
come across larger specimens but usually the tree is of relatively low stature. The crown
is broad with the chief branches being arranged at a considerable angle. The foliage is
dark blue-green enabling one to easily recognize the tree. Other useful characteristics
for recognition are illustrated in Figure 6.
E. redunca is one of the more gregarious species of the south-west and over the
greater part of the area of its distribution it forms closed communities. It only occurs in
isolated patches near the limits of its distribution. Wandoo occurs largely on relatively
infertile soils which are also stated to be cold, hard, acidic and underlain by clay. Such
soils becomes very wet in the rainy season and then dry out very hard in summer.
The chief Wandoo region lies between the rainfall isohyets of 60 and 40 cm. Consequently the tree first appears in considerable numbers to the east of the crest of the
Darling Range. Here it forms light woodland communities. Passing eastwards, as the
rainfall diminishes, it is gradually replaced by the eucalypts of the Eremaea and finally
it disappears altogether. It is still uncertain how far into the Eremaea the Wandoo extends. Ednie Brown mentions Wandoo as one of the chief trees of the goldfields, but I
have never seen it there and believe I have grounds for doubting this statement.
One often finds E. calophylla occurring in the same areas as E. redunca. In its
southern area of distribution E. occidentalis is also present, and to the east E. loxophleba
co-occurs. It rarely mixes with Jarrah and the two are only found together in a narrow
zone where the two communities meet. On the other hand, one may find E. redunca extending westwards beyond its own special area. Thus one meets it here and there on the
foothills of the margin of the plateau between the Swan River and the Collie River. On
the coastal plain also there are places where with E. calophylla it produces a park-like
effect.
II. The genus Casuarina
(Plate XV)
When the trees of the south-west are mentioned, the genus Casuarina falls into second
place. While in general the genus ranks well below Eucalyptus and perhaps scarcely
surpasses Banksia, nevertheless, many species of it do attain a considerable size, being
exceeded in this connection only by Eucalyptus. We may also note that, like Eucalyptus,
Casuarina is not restricted to the south-west, but forms an important element in the
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Eremaea as well.
Species of the above are found both as tall-stemmed trees and as low shrubs in the
flora of Western Australia. Thirteen species occur in the area . The number of species
and the limits of the varities have yet to be determined and the relationships of certain
eastern Australian types to those of the south-west have yet to be elucidated.
We may first consider the species which grow to tree size. These are very similar in
appearance and up to approximately 20 m in height. The bark is persistent, fissured and
grey-brown in colour. The branches are borne at acute angles, and as a rule the crown
is small. The rather rigid appearance of the whole tree is to some extent modified by the
growth of the tiny branchlets which hang down but have their tips directed upwards.
The branchlets of the two most important western species (Casuarina Huegeliana and
C. Fraseriana] are flexible and graceful. While they lack the elegance of certain eastern
species, e.g. C. Cunninghamiana, they are, nevertheless, well developed and form an attractive feature in the landscape.
The most purely south-western species is Casuarina Fraseriana which is easily
recognised by its large rugose cones. The species is adapted for growth on sandy soil
and, consequently, it is very common on the lightly wooded coastal plains. In the Swan
River area this species and Eucalyptus marginata are the dominant trees, rising well
above an understorey of Adenanthos, Banksia and Jacksonia. It is even more common at
King George Sound where it forms entire communities. These are reminiscent of stunted
pine forests. The poor development of the undergrowth here also indicates the infertile
character of the soil.
At higher elevations on the plateau itself, at least in the moister western parts, the
role of Casuarina is minor. It is only on the far side of the higher areas that it once again
  Diels and Pritzel, Fragmenta Phytographiae Australiae occidentalis. In Englers Bot. Jahrb. XXXV 124.
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becomes important. In the Wandoo woodlands one occasionally meets specimens of
Casuarina Huegeliana with extremely light crowns. Casuarina glauca is also more common in occurrence here. This species belongs more strictly to the Eremaea. Provisionally
it may be included here because of its successful invasion of the Southwest Province. It
differs from the other two western species mentioned earlier, in its more rigid appearance. The branches are dry and brittle and assume a more erect position with only their
terminal branchlets bent slightly downwards. C. glauca is fairly common on the hard clay
soil of the Eremaea. In the Southwest Province, however, it tends to occur on the clayey
depressions and in narrow valleys where it frequently appears as an imposing tree.

The role of the tree-like Casuarina species in the south-west presents many problems. In the Eremaea C. glauca is as drought tolerant as are the Eucalyptus species of
that area. As one travels westward, however, the water requirements of the genus appear
to increase remarkably. Thus Casuarina Huegeliana and Casuarina glauca are largely
restricted to areas where flooding occurs. It is only as we go further towards the deep
south-west that the rainfall again allows them to become independent of soil moisture.
As with Banksia, we have by no means exhausted the importance of Casuarina simply with a discussion of the tree forms. Its variability in shape may be seen in the more
exposed open country where the shrubby species are well developed. In the northern
landscapes on the boundaries between sand and clay, one constantly meets the broomlike growths of Casuarina campestris. Frequently these growths develop into dense bushy
thickets. Large areas of gravel-clay soils between the Irwin and Moore Rivers are often
covered with a low bush consisting of Casuarina Drummondiana, while on sandy soils
Casuarina microstachya is more strongly developed. Without doubt the most common
of the psammophilous species is Casuarina humilis, which characteristically colonizes
areas where the sand is low in humus. For completeness we must mention Casuarina
distyla which can even grow in dune sand that it covers as with a flat cushion. It presents a peculiar picture when the brownish-red male catkins grow up above the closely
interwoven branches.

89

III. The Species of Banksia (Prot.)
(Plates V and XII)
In some ways Banksia is the most characteristic genus of the Southwest Province.
While Eucalyptus and Casuarina are prominent in the south-west, they are also important
physiognomic genera in the Eremaea. Banksia, however, is essentially absent from the
Eremaea, occurring almost exclusively to the south-west. The species are not as gregarious as Eucalyptus and rarely form communities of any size. At the same time they are
constituents of all the other communities.
Banksia species are found both in wooded areas and in more open places. They are
present here as trees or as bushes, and even as dwarf-like forms on the sandy heaths
of the southeastern parts of this district. It appears that the conditions necessary for its
growth here are more complex than anywhere in eastern Australia.
Its diversity in shape is consequently correspondingly greater. Banksias which grow
to tree size are restricted to the wetter half of the Southwest Province. They are represented essentially by B. grandis, B. littoralis, B. attenuata and B. ilicifolia.
Banksia grandis (Fig. 8 and Plate IX), when mature, usually has a treelike trunk.
Only at King George Sound and in the Stirling Ranges have I found it in bush form about
2 metres high and yet in flower. Elsewhere the height of the best-developed trees may,
according to my observations, range up to 20 m. The mode of branching varies greatly
depending upon external conditions. The trees tend to be thickly branched in open
woodland but less strongly so in the denser woodland of the south. The most distinctive
feature of B. grandis is the large leaf. No other plant in Western Australia has such a large
one (lengths of 40 to 60 cm with breadths of 10 cm are not uncommon). The strange,
superficially fern-like shape of the leaf margin is also peculiar. These large green leaves
tend to grow out in the form of a funnel-like cluster at the end of a twig.
The whole effect is quite different from that of any other species. Like all the other
trees of the south-west, B. grandis is evergreen. The life duration of the individual leaves,
however, appears to be somewhat limited and a complete renewal takes place in little
over a year.
As in all the tree-like banksias, the very large flower spikes are terminal, rising from
an oblique collar of leaves. In the case of B. grandis it is 30 cm or more long and its numerous sulphur-yellow flowers give the tree a spectacular appearance. The flowers are
so numerous that the natives have lived on their honey Drummond reports. The fruiting
spike is even larger than the flower spike and remains on the tree for a long time, even
well after the seeds have been shed. One often sees on the same tree, and at the same
time, young inflorescences, fresh flowering spikes, ripe fruit and old fruiting spikes.
B. grandis reaches its maximum development in size and sturdiness of growth in
the districts of greatest rainfall. One such area is on the Blackwood River, which has a
rainfall of over 75 cm per annum. In the moister Jarrah forests it forms a densely interwoven thicket producing a definite lower storey of tree growth and distributing a thin
layer of cast-off leaves over the ground. Like the genus Eucalyptus, B. grandis becomes
reduced to a bush as the limits of its distribution are reached. This is at least the case,
according to my observations, on the south coast. The most eastern locality noted in the
literature is Cape Riche.
Banksia littoralis (together with B. verticillata, from which it differs in its dentate
leaves) belongs to the section Oncostylis. It varies in height between 2 and 25 m (see
Plate XII). While it agrees with B. grandis in its general characteristics, there are important differences in detail and physiognomy. The bark, with its greyer colour, is different.
The leaves are much smaller in size, seldom reaching more than 20 cm in length, with
a breadth of only 0.5 to 1 cm. The upper side of the leaf is dark green, while the undersurface is white-woolly. Because of this difference in lower surface leaf colour, the crown
may appear silvery. The flower spikes are more slender than those of B. grandis and
bear reddish-yellow flowers. In all other respects they are similar. The features described
above are characteristic of the genus.
In general, the area of distribution of B. littoralis coincides with that of B. grandis.
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In places, however, one species may be present and the other absent, for while B. grandis
tends to grow on well-drained land, B. littoralis appears better adapted to lower-lying areas subject to flooding. In such low-lying areas, at least in the southern districts, it is an
unmistakable and characteristic plant. Near the Swan River it is much less in evidence,
although one can still count on finding it on the margins of wetland areas.
In terms of external shape, B. attenuata has much in common with the preceding
species even though taxonomically it is not closely related. It does, however, fall into the
section Cyrtostylis with B. grandis. The leaves are very similar to those of B. littoralis.
The flower spikes are also similar, but the colour is, however, pure yellow.
B. attenuata exhibits a graded series of growth forms from low shrubs (1-3 m) to
quite imposing trees (up to 10 m high). One can, however, often find flowers present on
quite low bushes. On the more northern sandy areas this bushy condition is the rule, but
further south towards the coast, while it may still be observed, it is less common. On the
Swan River, both forms grow in close proximity. The wider distribution of B. attenuata,
as compared with the preceding species, may possibly be correlated with this greater
adaptability. It is also present in the Murchison River district, particularly in the wooded
region near the sea. Further south on the wide sandy areas near the Arrowsmith River,
the closely growing shrubs with their yellow flowers form a characteristic feature during
the dry season. Again, they play an important part in the Swan River district and are very
common in the bush around Perth. Here, in November, Nuytsia and Banksia attenuata
are the two most spectacular flowering plants in the landscape. This still applies all the
way down to King George Sound where they were both discovered by Robert Brown. How
far east B. attenuata extends is not yet known. It is clear, however, that B. attenuata is
not only one of the most common species among the taller forms of the genus, but is
also one of the shrubs of first-rate importance in the scenery of the south-west. It is of
particular physiognomic importance on the sandy soil so common in that area.
Two additional species which are physiognomically similar to B. attenuata and which
belong to the section Orthostylis are also sufficiently important to be listed. They are B.
Menziesii and B. prionotes which are important constituents of the vegetation. The abovementioned B. attenuata resembles B. Menziesii in its climatic and edaphic requirements.
In many places both are found associated, as for example, bordering the Swan River on
the sandy surfaces of the coastal plain. The two species would be dominant here were it
not for the presence of Jarrah, or, here and there, of Casuarina. In this small community,
the differences between the two Banksia species may be clearly seen. The perianth of B.
Menziesii is red and the pistil dark red so that the flower spike has a general soft lightred colour which harmonizes well with the green of the leaves. On the Swan River, the
flowering time of B. Menziesii occurs later than that for B. attenuata. The flowers of the
former species do not appear until February, while those of B. attenuata have long since
bloomed. This does not hold good everywhere, however, and I have seen B. Menziesii in
flower as early as September at Champion Bay.
The distribution of B. Menziesii is far more limited than that of B. attenuata. Although both coincide in the north, the boundary of the former is soon reached south of
the Swan River. It is absent from the entire south coast.
In leaf and flower, B. prionotes appears to be almost a double of B. Menziesii. It
differs, however, in its general form and in the character of its stem. Branching usually
commences near the ground. The branches grow out at acute angles and rise sharply.
The leaves are also arranged in a steeply upright manner. As a result, the shape of the
tree is like that of an inverted cone. This is unusual for a Banksia but it fits in well with
the scenery of the regions where this species is present. In such areas the vegetation is
rich in trees of this shape.
A closer examination of the stem and branches of B. prionotes discloses further peculiarities. The bark is relatively smooth and of a grey-blue colour, quite different from
the rough granular bright rusty-brown scaly bark of B. Menziesii. The height of the trees
varies between 0.8 and 8 m.
In its distribution B. prionotes differs markedly from all the species of Banksia
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referred to above. While it does occur associated with B. attenuata and B. Menziesii on
sand-clay soils in the northern parts of the province and in the Gingin area (where it even
occurs in association with Eucalyptus calophylla), nevertheless, from there southwards,
it turns away from the coastline and extends through the dry interior to the east of the
plateau margin. It is present in districts where there is 45-30 cm of effective rainfall and
where none of the other large Banksias can exist.
The only other Banksia which attains tree-like dimensions is B. ilicifolia, and this
species occupies a very peculiar position. Taxonomists have created a section for it alone
(Isostylis). In many ways it seems more closely related to the genus Dryandra than to the
other Banksia species. As a matter of fact, D. floribunda resembles it so closely in external appearance that both in the literature and in the herbarium, experienced botanists
have mistaken one for the other. This species must be considered therefore to form a
link between the genera Banksia and Dryandra.
The plant is known to exist in two externally very different forms, but unfortunately
insufficient material is as yet available to make clear the relations of the two and further
investigations are necessary. On the Swan River B. ilicifolia occurs in the form of a small
conical tree or shrub 3 - 7 m in height. Well-developed specimens, seen from a distance,
give one the impression of a Cypress. At King George Sound, on the contrary, I have met
with differently shaped plants on the sandy ground of old dunes. The stems of these
were distinctly reduced and a broad, rounded crown was present. Apart from these differences, the two types agreed in the character of the leaves (which are dark green and
rigid), the short inflorescence, and the colour of the flowers which are sulphur yellow at
first, becoming red later.
The area of distribution of this species and the conditions governing its growth are
still incompletely understood. Beyond the two localities already named, none are known
to me, although without doubt the intervening region is inhabited by the plant.
In addition to the six species so far described, about 30 others are present in the
Southwest Province. Many are closely allied to the shrub-like forms of the B. attenuata
group, but besides these there are low bushes with greatly reduced leaves, and even
ericoid-leaved heath-like dwarf plants which appear like miniature editions of the larger
species. They agree ecologically with the dominant life-forms of their communities. Finally,
there are some species with quite peculiar shapes in that the stem with all its branches
lies close to or under the surface of the ground like a rhizome.
Some of the numerous species are widely distributed (e.g., B. sphaerocarpa); others
are very much localised in their occurrence. Many are so isolated, that from the scenic
point of view they are of little value, while others are locally of very considerable physiognomic importance.
IV. Nuytsia floribunda R. Br. (Loranth.), “Christmas Tree”
(Plate VI)
Amongst the plants whose presence enriches the physiognomy of south-west Australia in a most striking way is the endemic species Nuytsia floribunda. However, it is
quite widely distributed in the south-west, indicating that many suitable areas for its
survival exist.
Taxonomically, Nuytsia is regarded as a member of the Loranthaceae (Fig. 9), but
it would be more scientific to consider the genus as a representative of a group which
originated from the Loranthaceae on the one hand and the Proteaceae on the other.
There is really nothing binding Nuytsia closely with either the one or the other family
as they exist today. It differs from the true Proteaceae in the six-partite corolla, and in
the fruit; the “calyculus” is not so different since it is similarly poorly developed in many
Proteaceae. The genus diverges from the true Loranthaceae because of its fruit and also
its habit which reminds one more of many of the grevilleas.
The height of the plant in the mature flowering condition varies from 1.5 to 12
metres. Associated with the main stem, which is covered with grey scaly bark, there are
often numerous underground stems which grow almost horizontally below the surface
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of the ground until they reappear, often at some distance, and produce leaf-bearing axes
(suckers).
The general appearance of this remarkable plant is clearly seen in Plate Vl. I do
not know of anything similar in the vegetable kingdom. I am not in a position to state
what conditions are responsible for its strange growth form. A cross-section through a
branch shows that the upper side is developed most strongly, in fact new growth only
takes place there, and this leads to a curvature of the structure towards the ground. As
soon as this bending becomes too great to meet the needs of the foliage, growth ceases
at the apex and degeneration sets in. One of the neighbouring branches then develops
sympodially in the direction of the former axis and takes over its function.
The leaves develop on short axes directed vertically and in somewhat crowded
bundles. They are thick, of a peculiar firm fleshy consistency and blue-green in colour.
As the end of the rainy season approaches, one may observe the flower buds developing from the numerous leaf clusters, and the young panicle soon becomes recognisable from a distance due to its yellow colour. It is only, however, near Christmas time,
when the tree is in full flower and a mass of flaming orange that one can appreciate how
extraordinarily rich is the flower production of this tree.
It is surprising how poor the production of fruit appears to be following the rich
development of flowers. Only on a very few trees in the Perth region, where the Christmas tree is common, could I discover a few poorly developed specimens in the summer
of 1901. I was tempted to consider this as due to something abnormal about that year,
had not other naturalists told me that this fact had already been mentioned by Harvey.
In the Hookers Kew Journal VI 219 this writer states that Drummond had also found
no ripe fruit in spite of long and careful search.
How far this holds good for the whole country it is impossible to state. In any case
it explains why it was difficult to obtain viable seeds from the Perth region and also the
difficulty of observing germination in nature. In spite of this, Dr Morrison was successful in observing newly germinating seeds and young seedlings situated in a place not far
from the Swan River after a season of very heavy rain. This evidence is very important
in connection with attempts made to explain the life history of the plant.
On account of the relationship to the Loranthaceae, one might feel inclined (as some
already have) to doubt the autotrophic nature of Nuytsia. The peculiar habit of the plant
perhaps supports this view. Whatever the case, the relationship to Loranthus has been
taken as ground for the belief that parasitism was at least a possibility. This view was
put forward by Harvey (Hookers Kew Journal VI 219), who believed it extremely probable
that a union with the roots of other plants took place. The solution of the problem is not
easy. Culture experiments have still to be set up. They would probably be unsuccessful
in Europe without the negative results being of any value. The investigation of the subterranean parts of the plant in many localities was impracticable since the underground
portions often stretched for very long distances. Webb (Victor. Natural. X (1893) 158, 159),
who was encouraged by F. von Müller to make some observations on this tree, stated
that he had never been able to find the roots attached to anything. He put forward the
view that the Christmas tree is an independent plant which requires, however, a certain
type of soil which can only be present as the result of the growth of certain other plant
species. This theory is rather vague. Nuytsia, however, often occurs in situations which
make parasitism appear extremely improbable. Thus, for example, it grows in an isolated fashion on the dry sand heaths, being the only tree form for many kilometres. For
a full-grown tree it would seem improbable to assert that adequate nutriments could be
obtained from the roots of the comparatively dwarf bushes which grow near the foot of
the plant. In addition to this we have the observation of Dr Morrison that germination of
the seeds can occur independently. Until contrary evidence is brought forward, we must
assume that the Nuytsia floribunda is an autotrophic plant.
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V. Macrozamia Fraseri Miq. (Cycad.) “Cycas-Palm”
(Plates VII and XII)
Macrozamia. Fraseri Miq. is one of the most important, perhaps the only representative of the Cycads in the south-west. Taxonomically the species is not very distinctive
and is closely related to both the eastern M. spiralis Miq., and the central Australian M.
Macdonelli F.v.M. So much so, in fact, that all three species appear to be modified from
a single type which, apart from certain gaps, is found right across Australia between 25°
and 35°S latitude.
The south-western species appears to be taller and more sturdily built than its
eastern relations, and in this respect is only inferior to Macrozamia Perowskiana Miq.
of tropical Queensland. Its stem varies greatly in height: sometimes it is scarcely visible
above the ground, while in other cases it may be from 1 - 1.5 m high. It has been reported
that specimens with stems 3 to 4 m high occur but I have not seen any of this size. The
stem averages from about 0.3 - 0.5 m in diameter.
The conspicuous rigid pinnate leaves crown the stem. They are about 1.5 - 2 m long
with a breadth of 0.2 - 0.3 m, and each bears about 70 pinnae on either side of the midrib. The bright shiny green of the upper surface of the leaf makes the plant attractive.
The leaves are arranged in the form of a wide funnel shape. Only on the taller-stemmed
forms is there a tendency for their tips to bend somewhat more towards the ground.
Where this occurs the crown of leaves becomes very widely spread and open, giving the
plant a more elegant appearance. The cones (male and female on separate plants) are
borne in the middle of the circlet of leaves and usually several are present.
The female cones are very large (up to 0.5 m in length). The fruits are somewhat
rare in occurrence in some regions. In the sandy woodland of the coastal plain, where
I have most frequently found the species, I have only seen fresh cones in a few cases.
Drummond, who gives a similar account, also mentions that Macrozamia bears more
numerous cones in the hills on the edge of the plateau. This led him to suggest that the
species is better adapted to more elevated regions from 300 – 350 m. It has been further
suggested that Macrozamia might have been introduced by the aborigines to the coastal
plain area.
This view is probably incorrect, however, when one takes into account the distribution pattern of the Macrozamia Fraseri. It is not confined to the moist south-west hilly
region and the plains below but extends north and east far beyond the woodland area.
Cycads are unusually numerous in the region of the lower Irwin River. The bush vegetation
present here consists of a mixture of Acacia and Banksia plants. Again, far to the east,
the species is met in the form separated by F. von Müller as Macrozamia Dyeri which is
found north of Esperance. The Zamia palm can thus grow successfully in an area where
the yearly rainfall is only approximately 50 m [sic 50 cm]. Soil conditions seem to have
only a small influence. Macrozamia Fraseri is present on soft sand, on the conglomerate
[laterite] of the highlands, and on the clay soils of the low country. Its local distribution
is rather irregular. Wide stretches occur where it is rare, while elsewhere it is common,
sometimes being present in large numbers. What conditions determine its absence or
abundance have not yet been discovered.
VI. Tree-like Liliaceae
Plate VIII also see Plates XX and XXII
The Grass-trees which belong to the Liliaceae are rightly famous amongst the unusual
members of the Australian vegetation. In the landscapes of the east coast, which were the
first to be investigated by settlers and scientists, they provide throughout the country a
strange and decorative feature. Owing to this, they have become inseparably associated
with the traditional descriptions of the vegetation. However, it should be noted that they
are almost entirely absent from very extensive areas of the dry interior. They are also
quite rare in the tropical regions. On the other hand, they are nowhere so varied and
important as in the heartland of the Southwest Province.
While in eastern Australia only species of the genus Xanthorrhoea are present, the

98

99

taxonomic variability of the Grass-trees is strikingly shown in the south-west. Thus, in
addition to Xantorrhoea, we have the morphologically distinct genus Dasypogon, and the
interesting genus Kingia, all belonging to the well defined tribe Calectasieae. These different genera exhibit distinct traces of relationship, though for the most part they show
such a degree of divergence that a direct relationship between them could scarcely be
imagined.
Because of its wide distribution and frequency of occurrence, the most important
Grass-tree of the south-west is Xantorrhoea Preissii Endl. This is the “Blackboy” in the
true sense of the colonists. It occurs in a variety of mixed communities and is one of the
most important elements of the vegetation of the Southwest Province.
Those who have only encountered the species once may find some difficulty in
recognizing it again elsewhere due to the variability of its external habit. Very often the
caudex remains short and scarcely appears above the ground. This applies not only in
the case of young plants but also in those of mature age. In typical cases in the west and
in the south, the caudex which is about 20 - 25 cm thick grows without branching to a
height of about 1.5 to 2 m. Oldfield is correct, however, in stating that specimens ranging up to 5 m high do occur. Such specimens are quite impressive, especially when one
includes the flowering spikes in the overall picture. The branching of the stem is quite
important in that it affects the appearance of the plant. In some regions (particularly on
swampy ground) branching is often quite marked and the stem shows division into six
or more candelabra-like arms.
The subterranean part of the caudex also tends to branch and consequently one
often sees stems close together which appear to be separate individuals but which are,
in fact, bound together by a common base.
The greater part of the bulk of these stems is formed by the persistent leaf bases
which overlie each other in closely compacted rings. They thus indicate the growth of
many years. The outer surface of the stem is almost always blackened due to bush fires
which have at some time passed over it.
The caudex is crowned by a variable but usually large number of fresh, green leaves.
The number of leaves is apparently determined by environmental conditions. The shape
of the leafy crown also varies considerably. It ranges from an almost spherical mass in
strongly developed examples, to a modest funnel-shaped group of leaves sitting on the
summit of the caudex in others. A striking character of the leaf is its highly brittle nature.
A flower spike 1 - 2 m high appears in the second half of the rainy season and bears
ripe fruit in summer. The spike often remains on the caudex for some time, often still
crowning the peculiarly built plant when the next year’s spike is growing. In consequence,
the fully grown Blackboy is rarely without the strange ornament of its inflorescence. This
first bears white flowers, then becomes brown during the period of seed ripening, and
finally appears black and dead.
Our knowledge of the distribution of Xantorrhoea Preissii is, unfortunately, as yet
not complete. We know that it is present from the south coast region of Eucalyptus diversicolor to the Swan River region where Eucalyptus marginata is present. A very similar
type is also known to extend far to the east, beyond the area of these trees, and is to be
found on the sandy heaths of the Avon district. This inland form is, however, distinct
from the other in many ways, as pointed out by Drummond. Its leaf is very delicate and
more blue-green in colour, while the spike is usually much shorter. Whether other specific differences exist is not yet known and more detailed investigations of the different
species are needed.
Grass-trees were also observed by Spencer Moore in sandy areas in the Eremaea
at Yilgarn, and Giles mentioned their occurrence at Queen Victoria Springs. Members of
the Elder Expedition also noted them at Camp 55 in the Victoria Desert, where they still
possessed stems of about 5 m in height. There are no further references available in the
literature but I might also add that to the north of Esperance Bay a species of Xantorrhoea
grows on the sandy bush heath. I do not know to what extent the genus occurs in the
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north. The overall area of distribution may therefore be considered as covering the total
area of the south-west (excluding, perhaps, the northern portion), but with considerable
expansion into the southern part of the Eremaea.
Xantorrhoea Preissii is very versatile and grows on a variety of soils. It is more or less
similar in this respect to Macrozamia, with which it is often found associated. A matter
of special interest is its occurrence on the swampy soils of the south-west coastal plains
from Geographe Bay northwards. In this region, alongside the railway line between Perth
and Bunbury, for example, one may see most luxuriant thickets of Blackboy.
The second species of Xantorrhoea, which is present in the south-west, is called
X. gracilis Endl. So far as I am aware this is always a ‘stemless’ species, that is to say,
it shows nothing of the stem above the ground. Its leafy crown is very similar to that of
X. Preissii. From the centre of the crown of leaves, rise the flowering spike which may
be up to 2 m long. This is the only sister species of the south-west Grass-tree which is
of interest. Physiognomically it is not nearly as striking and is much less important. It
is commonly found in the region of the Jarrah forest and occurs almost without exception on the ironstone gravel [laterite] in thickly wooded regions. Whether it occurs in the
district to the other side of the 80 cm. isohyet is as yet unknown. I should not, however,
expect to find it there.
Next to X. Preissii, the most important Grass-tree of the south-west is Kingia australis
R. Br. The general structure of the vegetative parts agrees on the whole with that of X.
Preissii, and in the vegetative condition the appearance of K. australis is not very different from the Blackboy. It is, however, much taller than the latter, and specimens 5 m or
more in height are fairly common in favourable areas. I have no doubt that specimens
up to 10 m in height may be found as stated by Drummond. The greater the height attained by these Grass-trees, the greater the disproportion between the stem and the leafy
crown appears. This is due to the fact that the crown always remains the same size. It
does not become correspondingly larger as the stems grow taller. Branching at the base
of the stem also occurs in this Grass-tree.
Branching above the surface of the ground, however, is very much rarer than in
Xanthorrhoea. The leaf, whose extremely peculiar internal structure has been described
by Tschirch , is externally very different from that of Xantorrhoea. When its photosynthetic function is over and it dies, it is displaced downwards by the new growth so that a
grey collar of old leaves surrounds the apex of the stem below the living leaves. The old
leaves remain on the stem in this condition longer than they do on Xantorrhoea and the
resulting appearance is a feature of the plant.
The inflorescence, together with important differences in the finer details of the
structure of the flower (Fig. 10), constitute the most important and characteristic features
of Kingia. A number of flower stalks arise in a close, apparently whorl-like series. They
remain much shorter than the leaves and each carries a club-shaped inflorescence. The
general appearance of the whole is clearly shown on Plate VIII.
The habitat conditions for this plant are very similar to those of the other Grass-tree
genus. Xantorrhoea Preissii is frequently found closely associated with Kingia (see Plate
VIII). This is due, in the first place, to the similarity of the edaphic conditions which are
favourable to both genera. Kingia, however, is more restricted by climate than X. Preissii or Macrozamia Fraseri. It does not grow below the 60 cm isohyet and consequently
the plant is confined to the south-west corner of the State. On the west coast it extends
northwards only as far as where the Jarrah forest ends. On the south coast, however, in
districts further to the east between the coast and the Stirling Ranges, Kingia grows on
open bush-heaths and plays an important physiognomic role in the landscape. At the
same time in these exposed regions it undergoes a slight morphological modification. In
the variant of K. australis which grows in the area (Kingia argentea Endl.), the silky hair
typical of the young leaves is retained by the older ones. As a consequence the crown
presents an attractive silvery appearance. It presents a strange and beautiful picture in
  A. Tschirch, Der anatomische Bau des Blattes von Kingia australis R.Br. In “Abhandl. Bot. Vereins Prov. Brandenburg” XXIII (1881).
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the wind and sun.
The last of the Western Australian Grass-trees to be described is the genus Dasypogon. The more common species is D. Hookeri Drumm, (see Plate VIII) [sic Plate IX]. Generally speaking, this species is much less physiognomically important than those already
discussed because of its restricted distribution. In this alone, however, lies an important
clue for the proper understanding of many ecological peculiarities of the district.

D. Hookeri can only be correctly interpreted by comparing it with one of the only
other two species of the genus. This is D. bromeliaefolius R.Br., a rare element of the true
south-west flora, which grows between the Swan River and the south coast. This plant
possesses a subterranean rhizome from which arise several perennial shoots which creep
like runners over the sandy ground before becoming erect. They grow close to the ground
and are more or less thickly covered with the persistent sheaths of early leaves. The living
leaves are linear and from 10 to 30 cm long. A spherical inflorescence, which looks like
that of a small Kingia, terminates the stem. In general, D. hookeri is structurally similar
to, and appears as a much larger edition of, its sister species. All the vegetative parts
seem hypertrophied. The leaf crown reminds one of the Bromeliaceae and the numerous crowded leaves are from 30 to 90 cm long. Old and rather limp leaves persist on the
stem for a long time. The actual stem itself is closely covered by the persistent leaf bases
and is about 7 cm thick. The total length of the stem is surprising. When undamaged it
may be up to 3 m long. The appearance of the plant is very different from Xantorrhoea
or Kingia. In those genera, the stem appears somewhat clumsy because it is too thick for
the size of the leaf-crown. In Dasypogon the opposite is the case. It is rare to find erect
stems - most being markedly curved. It appears as if some inner force is operating to
form runners. This tendency is clearly expressed in D. bromeliifolius.
D. Hookeri is very restricted in its distribution. It is known best from the lower
Blackwood River district where it is present among rather dense Eucalyptus communities. It commonly occurs on brown conglomerate [lateritic] soils, while the climate is the
most moist and equable in Western Australia. In fact, taking everything into account,
one can say that the species is a product of the climate where all extremes are avoided
and even the summer dry period is less severe.
Amongst the plants, apart from Eucalyptus spp., associated with D. Hookeri, the
following may be mentioned: Casuarina Fraseriana, Banksia grandis, Xantorrhoea Preissii, X. gracilis and Kingia australis. Thus in this area we find all three genera and four
species of the tree-like Lilaceae of south-west Australia all occurring together.
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