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PART V

The Flora of extra-tropical Western Australia and it’s classification.

CHAPTER I.   FLORISTIC SUBDIVISION OF THE REGION

To correctly interpret the interesting floristic features of south-western Australia, 
the extensive use of statistical data is required. Since, however, such data are as yet 
inadequate, the best one can do is to provide a suitable foundation to enable a critical 
study of the facts. I have therefore examined and assessed all my data so as to achieve a 
uniform standard. The fact that these figures may be subject to considerable change in 
the future does not affect their usefulness. This was made clear by J. D. Hooker�  when 
he said “it is not from a consideration of specific details that such problems as those of 
the relationships between Floras and the origin and distribution of organic forms will 
ever be solved, although we must eventually look at these details for proofs of the solu-
tions we propose”.
 The division of extra-tropical Western Australia into two distinct regions i.e. the 
Eremaean and the Southwest Province, has so far received most attention. Their ap-
proximate boundaries were first recorded by Ferdinand von Müller. In several of his 
publications he refers to the importance of a line running from Shark Bay to the west 
side of the Great Bight, as separating the two Provinces.  
 This line coincides, more or less , with the 30 cm isohyet which divides the arid 
interior from the coastal region. This line is also important from the standpoint of land 
settlement  since it also marks the limit of the area where wheat can be successfully 
grown. This will be the subject of more detailed comment later, when we are discussing 
questions of zoogeographical distribution� . 
 It follows from the above that the biological boundary between the Eremaean Prov-
ince and the Southwest Province is essentially determined by climatic factors. However it 
must be pointed out that other influences may modify or even completely replace climatic 
factors. Edaphic factors for instance are particularly effective.  In Western Australia they 
are often responsible for the blurring or even the complete obliteration of the boundary 
between the two Provinces.  

The fixing of this line, Shark Bay to Great [Australian] Bight by F. v. Müller has 
retained its importance over a long period because it was the only base available for 
the floristic division of the Provinces of Western Australia. The plant geographical notes 
provided by collectors, and which were communicated in Bentham’s Flora Australiensis, 
were very limited and in fact little more than raw data. Because of this I felt that I should 
devote particular attention to the distribution of  species. Unfortunately, however, my 
observations were still rather incomplete and so I must content myself with the some-
what provisional review which I communicated in Diels and Pritzel “Fragmenta phytogr. 
Austral. occid.” (Englers Botan. Jahrb. XXXV, 56).
 As set out there, the extra-tropical region of Western Australia may be divided into 
8 Districts, the characteristics of which can be summarized as follows: 

a. SOUTHWEST PROVINCE
 �. Irwin District (annual rainfall ranges from 50-20 cm). Well developed coastal 
bush is present. Extensive shrub heaths occur on sandy soil. An Eremaean type flora is 
present in lower-lying areas.
 �. Avon District (annual rainfall ranges from 60-25 cm). Various types of Eucalyp-
tus community are present. Associated with them we have both Eremaean and south-
western floral types. In many of the depressions and valleys the soil is rather salty. On 
the gravelly hills or on sandy soils open shrub heaths are present.
� J.D. Hooker in “Introductory Essay” p. III
2 See B.B.H. Woodward, Zoogeographical provisional Sketch Map of Western Australia. In Guide to the Western Aus-
tralian Museum. Perth �900.



�7�

 �. Darling District (annual rainfall ranges from 100-60 cm). The countryside is 
hilly and gravelly with communities of Eucalyptus redunca and E. marginata. In addition 
swampy alluvial soils are present bearing light woodland. On sandy soil coastal bush is 
also present.
 �. Warren District (annual rainfall varies from 130-80 cm). Forests of E marginata 
and E. diversicolor occur, while open woodland is present on swampy alluvial soils. 
 �. Stirling District (annual rainfall ranges from 80-30 cm). Woodlands consisting 
of Eucalyptus redunca and E. occidentalis are present, together with various other com-
munities of shrubby eucalypts and shrub heaths on sandy soils. In low-lying areas the 
soil tends to be salty.
 6. Eyre District (annual rainfall ranges from 60-30 cm). This District is similar 
in character to the Avon District but differs in the taxonomic character of its compo-
nents.

b.  EREMAEAN PROVINCE
 7. Coolgardie District (annual rainfall ranges from 30-15 cm). Very open woodland 
areas comprised of various species of Eucalyptus  are present on loamy soils. In low-ly-
ing areas salty soils are present. On sandy soils xeromorphic shrub heath vegetation 
occurs. 
 8. Austin District (annual rainfall ranges from 25-15 cm). This District requires 
much more study. Many different shrub formations are present on loamy soils. Several 
species of Acacia are very conspicuous. In addition topographical depressions with salty 
soils occur. 

In the following sections the above summary outline of the Botanical Districts is 
expanded and detailed descriptions provided.

a.   The Southwest Province
�. The Irwin District

Character: Annual rainfall ranges from �0-�0 cm. Well-developed coastal bush 
vegetation and extensive sandy shrub heaths are present.  The flora of the valleys ap-
pears Eremaean in character. The number of endemic species is quite high. 

Boundaries: We consider that the northern boundary of the Irwin District should 
end at the south end of Shark Bay. This was established by F. v. Müller’s own investi-
gations. In the list of species which he collected near Freycinet Harbour there is still a 
high percentage of south-western types. From the mouth of the Gascoyne River to the 
north, however, these with a few exceptions, are absent, and the flora becomes com-
pletely Eremaean. 

The eastern boundary is not yet quite fixed. A good line to take, however, is the 
railway line which runs to the Murchison Goldfields in an easterly direction from the 
coast. Where it crosses the Greenough River one is surrounded by extensive sandy land-
scapes. A boundless shrub heath with typical south-western flora is found there. As one 
travels further east, however, the flowers steadily become sparser and more depauper-
ate. At about 6� km from the coast both sand heath and shrub heath come to an end. 
Eucalyptus loxophleba and species of Acacia unite in forming open associations and the 
red loamy soil is visible everywhere. It is here that the boundary between the  Southwest 
Province and the Eremaea becomes evident. 

The southern boundary of the Irwin District is also only vaguely defined. It  may  
be said to coincide with the northernmost distribution of Eucalyptus redunca in its tree 
habit of growth.

Vegetation. 
The vegetation in the whole area is sharply segregated. This is conditioned es-

sentially by edaphic factors. Thus Eremaean types predominate on loamy soil, often 
with independently developed features, while on sandy soil the south western character 
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prevails.
The most northern part of the Irwin district is characterized by almost total floristic 

sterility. Very tall dunes, up to 60 m in height are present. These are mostly devoid of any 
vegetation. Only rarely do we find patches of ground covered with grey-green shrubs. Early 
French expeditions which explored the archipelago of Shark Bay and later the botanist 
explorer, Allan Cunningham emphasized the barren nature of the islands. 

Only further south in the vicinity of the Murchison River, does the vegetative cover 
commence to show some increase in density and in variety. 

Along the coast, bushland occurs which can only be distinguished with difficulty 
from the corresponding communities of the more southern districts. Banksia attenu-
ata and B. Menziesii play the chief role. Small plants like Synaphea polymorpha (Prot.), 
Lyginia barbata (Restion.) and Casuarina humilis occur in the undergrowth. One would 
say that the community was lacking in character, were it not given some individuality 
due to the presence of certain members of the Myrtaceae, e.g. Melaleuca megacephala 
and Scholtzia capitata.  

Certainly there  are  also places which have denser and more varied vegetation. 
There are also places where one finds much that is peculiar. The closely crowded coastal 
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woody growths occur here. Eucalyptus erythrocorys occurs as the dominant tree providing 
shade for the undergrowth.  Hakea species which grow almost to slender tree size are 
also present. This has been referred to earlier. We have also discussed earlier the effect of 
the favourable combination of high rainfall and mild winter temperatures which results 
in the coastal country of the Irwin District being unique among the Western Australian 
Districts.

Light sand woodlands bearing Banksia prionotes and the shorter Banksia attenuata, 
together with Hakea lissocarpha, Acacia idiomorpha and other Acacia species together with 
Hibbertia hypericoides, and others, follow on as we move inland from the coast. Passing 
still further into the interior, a zone is reached in which Nuytsia is common. The most 
striking species here, and one which dominates the scenery, is Macrozamia.  

These shrub zones are very narrow indeed along the Murchison River, but as we 
travel south they gradually become broader. On the landward side they are bounded 
everywhere by extensive zones where sand heath and loamy vegetation are interspersed. 
The sand heath is the more extensive and is the more topographically monotonous of 
the two in general appearance. It is however very much richer in the number of spe-
cies present. The loam country shows more topographic variation. It appears to show a 
greater richness in form and variety. Thus in one place it is a rough undulating country 
with outcrops of coarse rock-rubble; in another a smooth surface covered in the spring 
with a carpet of green and by bright everlastings in early summer after the rainy season 
has ended. 
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To some degree a pure Eremaean flora has taken possession of the soil. It is partly 
mixed with species endemic to the region, e.g. unusual grevilleas,  Aphanopetalum, Cle-
maticissus and many other less conspicuous members of the undergrowth which show 
a purely south-western facies, e.g. many species of Orchids are present. 

Floristics
The characteristic floristic features of the district have been indicated in the previ-

ous section and the Eremaean nature of the loam country emphasized. There now only 
remain to be mentioned those floristic features which serve to distinguish this District 
from the others. Endemism is particularly important and we may note the following 
endemic genera: Emblingia (Cappar.), Aphanopetalum (Cun.) Pentaptilon (Gooden.) and 
perhaps Stylobasium (Rosac.). We may also mention those genera which contain large 
numbers of endemic species, e.g. Commersonia (Stercul.) Geleznowia (Rutac.), Beyeria 
(Euphorb.), Darwinia, Verticordia, Thryptomene, Scholtzia, Eremaea (Myrtac.), Persoonia 
(Proteac.), Halgania (Borrag.), Calocephalus and Angianthus (Compos.) 

There are also many other similar groups so that we can say that the  Irwin District 
is particularly rich in endemic species.  Thus, according to my figures (which I consider 
only to be relative) there are 811 species currently known, of which 37% are endemic to 
the Irwin District. This high percentage is not apparent in any of the other Districts. 

The number of different forms which one observes growing within a small area 
is very large. Because of this high concentration of closely related types in a small area, 
the number of species endemic to the Irwin District is truly remarkable. The sand shrub 
heaths are particularly rich in such curious forms. In the northern part of the Irwin 
District for example a small sandy stretch occurs which contains many endemic species. 
This small Eldorado was discovered by Drummond as he traversed the old track between 
the Bowes and Murchison rivers. The species he collected had never been collected and 
described before. He specifically mentions “the great sandplain to the north of the Hutt 
River” [Kalbarri] as the locality of interesting discoveries. These include Acacia latipes 
(Leg.), Banksia Victoriae, B. sceptrum, B. Lindleyana, Verticordia oculata, V. stelluligera, 
Scholtzia uberiflora, and Phymatocarpus porphyrocephalus which he was the first to 
see. 

It is an unusual community of original auctochthonous plants situated surpris-
ingly close to the boundaries of the District. It appears to embody the effects of the whole 
gamut of stimuli operating on the south-western flora. Curiously enough these species 
gradually disappear one after the other as one approaches the coast. At Baker’s Well the 
flora is no longer as rich in species and the coastal bush is pretty ordinary.

According to our present-day knowledge just over 800 species have been identi-
fied in the small Irwin District. It is still only partially investigated and no doubt many 
more new species remain to be discovered. Only in the two most closely studied districts 
(Darling and Stirling) have higher figures been recorded. The flora of the Irwin District 
is thus one of the richest in Western Australia. The intimate mingling of Eremaean and 
Southwest elements in the Irwin area is an important factor in producing the overall 
result. Of still greater importance may be the factors creating the conditions favouring 
progressive endemism. Finally also the climatic conditions must be considered. The warm 
winter not only favours progressive endemism but may also help to sustain the lianes  
(Clematicissus and Aphanopetalum) which originated from the tropical groups, and are 
so rare in the west.

�. The Avon District.
Character. The annual rainfall varies from about 60-�� cm. A variety of Eucalyptus 

communities with an undergrowth consisting of partly Eremaean and partly Southwest-
ern flora, occur. Many depressed areas and gullies show salty soils. Open shrub heath 
vegetation is present on sandy soils and the gravelly hillsides.

Boundaries. The boundaries of the Avon district are still vague and further study 
is required. I am fully aware here of the very provisional nature of my outline. Consider-
able difficulty was experienced in finding a natural boundary between the Avon and the 
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Stirling districts. To the north a natural boundary is provided by Eucalyptus redunca 
while to the south-east the limit of the Jarrah forms a useful boundary. Whether the ex-
tension of the district to the north and to the coast is really natural can only be decided 
by further investigation.

In the more central regions of the Moore River the boundary can be mapped with 
greater accuracy. A line from Yatheroo towards Wannamal as far as Woorooloo running 
from the north-west to the south-east marks the boundary with the neighbouring Dar-
ling district.

The eastern boundary is determined by the relation between the Eremaean loam 
country and features of the Southwest Province. In this connection the �0 cm rainfall 
isohyet is critical as it marks the boundary of the area where the Eremaean component 
becomes dominant.

Vegetation.
In so far as the vegetation is concerned the small coastal area included in the 

Avon District is similar to that of the neighbouring Darling  District. Further discussion 
therefore scarcely seems warranted here. This also holds true for the sandy shrub heath 
which presents much the same features as those in the Irwin District. These sandy shrub 
heaths occur only in the northern and eastern parts of the area. Stands of eucalypts 
inter-mingle with Eremaean eucalypts just as they do in the Irwin District. Along the 
railway from Perth to Kalgoorlie (which gives an excellent traverse of the Avon District), 
one may observe the progressive deterioration in the vegetation as one travels eastwards 
from the Avon River.

As one travels further in the arid interior, the number and extent of the salt pans 
increases. However, they never become as large as those in the Eremaea proper. 

In the west the sandy shrub heath vegetation becomes less obvious being replaced 
by Eremaean-type eucalypt woodlands which reach their maximum height and develop-
ment in the Avon River area. The tall-trunked E. salmonophloia, which was more com-
mon further to the west is now rarely seen. Mixed woodlands of  Eucalyptus loxophleba 
and Acacia acuminata still occupy extensive areas, although now greatly reduced as this 
area is now developing as an agriculturally important part. This is the wheatbelt zone 
of the country. The wheat is grown on the lower ground while vineyards are planted on 
the hill slopes.

Finally, along the western boundary of the district we come to the area dominated 
by Eucalyptus redunca. Its white trunks characterize the dry woodlands of the gravelly 
hill country. Very little grass is present beneath it and the undergrowth consists of light 
sclerophyll scrub. This bush which frequently extends beyond the borders of the Wandoo 
as a richly mixed shrub association, covers the low rounded hills of the Moore River area. 
The gradual change of these communities from one into the other, can be followed very 
clearly as one travels from the Avon River district via Newcastle and Toodyay northwards 
to the Moore River. 

One such interchange is met with on the way towards Mount Anvil. It consists 
of Acacia parkland and a White Gum woodland. The Acacia parkland occurs on the red 
loam of the lower lying areas. The associations can be recognized from a distance by the 
curious crowns of the two dominant species, Acacia acuminata and E. loxophleba. These 
resemble one another to such an extent externally as to appear to be related. Where the 
soil is gravelly one immediately finds E. redunca, associated with stiff glaucous xeromor-
phic types of bush such as Hakea glabella, Daviesia incrassata, Acacia pulchella and 
Bossiaea rufa,  interspersed with everlastings composites.

On travelling still further north-west one passes completely into the western facies 
of this E. redunca woodland. E. loxopheba and Acacia acuminata are now only present in 
rich loamy depressions. E. redunca and E. calophylla constitute the co-dominant species, 
the former mostly on the gravelly hillsides and the latter on deep sandy depressions. 
The undergrowth is much more varied in this zone than it is further east. The following 
genera and species are commonly present on the forest floor; Hakea lissocarpa, H. myr-
toides, Acacia pulchella and other Acacia  species, Daviesia species and Gompholobium 
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calycinum (Legum.), Leschenaultia biloba (Gooden.) (with its bright azure blue colour) and 
very luxuriant Grevillea synaphaea, Grevillea vestita and Dryandra nivea patches on the 
forest floor. Now and then one encounters specimens of grass-trees and Macrozamia. On 
the sides of the track winding through the dry, gravelly hills  to the Moore River one finds 
dense stands of Dryandra Kippistiana or D. polycephala.  These are most curious forms 
and quite foreign looking. They perhaps remind one of thistles but with much coarser 
growth and branching. These plants are typically present in the open scrub communities 
which become more and more common and extensive as the Wandoo woodlands thins 
out as we approach the Moore River. 

Future botanists in Western Australia will no doubt find the study of these bush-
land communities very rewarding. It is not certain whether there are as many proteaceous 
species here as there are at King George Sound area or on the slopes of the Stirling Range 
but at least the colour and variety of flowers in the north west of the Avon District is greater 
than in the south. At Moore River there are at least a dozen species each of Petrophila 
and Isopogon with highly coloured flowering heads. Calythrix (with red flowers), Acacia 
(with bright yellow flowers), Conospermum (Proteae.) (C. glumaceum and C. densiflorum) 
with white and blue flowers, are all crowded together as in a garden bed. The intense 
azure blue of Comesperma scoparium (Polygal.) between the soft pink of Guichenotia and 
Thomasia (Stercul.) together with the varied whitish tints of Grevillea, Hakea and epac-
rid species, all combine to form symphonies in colour. The whole provides an excellent 
example of what can be achieved by vegetation in the mass-production of flowers.  This 
production is probably only equalled in one other place in the world, namely the south-
west of the Cape [South Africa]. Even there it is limited to a few specific areas.

Floristics. 
The geographic position of the district is responsible for considerable vegetation 

interchange between north and south.  Because of this there are few endemic genera 
and the number of endemic species is much smaller than it was in the Irwin District. 
The number of flowering plants present in the Avon District is currently estimated as 
being about 725. Of these about 23% are considered to be endemic to the District. This 
figure of 23% will no doubt however be considerably reduced in the future as botanical 
exploration continues.

Endemism is more marked in some genera than in others. Genera such as Gas-
trolobium (Legum.), Boronia (Rutac.), Thomasia (Sterccul.), Conospermum, Dryandra (Pro-
teae.)  and others which are prominent amongst the plants characteristic of the District. 
Because of their abundance in species they provide a high proportion of endemic types. 
All the above genera provide valuable examples of that progressive endemism which is 
such an important feature of the flora of south-western Australia. It shows its strongest 
development in those Districts with a steep climatic gradient. The Avon District is one of 
these. Its rainfall varies between 60 and �� cm and shows division into a series of very 
uniformly graded and narrow zones.

�. The Darling District.
Character. Annual rainfall varies between �00-60 cm. The country is hilly and 

gravelly bearing woodlands of Eucalyptus redunca  and E. marginata.  Swampy alluvial 
lands together with light woodlands on sandy soil and coastal scrubs are also present.

Boundaries. The Darling District essentially includes almost all the distribution-
area of Eucalyptus marginata, although their boundaries do not actually coincide. This 
species forms the extensive Jarrah forests which cover the hills of the south-western 
edge of the plateau. 

The northern and eastern boundaries were  indicated when defining the boundaries of 
the Avon and Stirling Districts. The whole of the Swan River system is included in the Darling 
District. Fine examples of Banksia grandis are found growing as far north as Gingin, while 
Eucalyptus calophylla associations are found growing on the northern side of the Moore River 
near Watheroo. In the deep south, the appearance of Karri (Eucalyptus diversicolor)  and of 
Podocarpus Drouyniana provide sound evidence for the separation of a new District.
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Vegetation. 
The Darling District is crossed transversely by the rivers which run from the slope 

of the plateau to the sea. Their valleys provide excellent profile through the different 
aspects of the vegetation. 

The entrance to the Swan River is dominated by dunes which rest on recent lime-
stone foundations. Now and then the tops of the dunes are covered with drifting sand and 
no vegetation is present. Between the dunes however, the broad crowns of Eucalyptus 
gomphocephala may be seen. This tree dominates the entire coastal area of the District. 
It often forms pure stands of woodland just inland from the sandy coast and provides 
shade for a whole host of low shrubs and shade loving shrubs. Further inland again from 
the coast but still on the limestone foundation it is succeeded by a wilderness of shrubs. 
No trees at all are present. Among these shrubs we see Templetonia retusa, Dryandra 
floribunda, Hakea trifurcata, Melaleuca Huegelii and Acacia pulchella all different in the 
form of their leaves but similar in a certain stiffness of habit.  

Inland from the zone of the littoral limestone the sandy coastal zone begins. In 
width this varies from �� - �0 km and it separates the plateau from the sea. On this 
coastal plain one see the first examples of Jarrah trees with their broad spreading 
crowns. The undergrowth is richer due to the greater abundance of species of Banksia 
such as B. Menziesii and  B. attenuata and because also of the occurrence here and there 
of species of Casuarina, Adenanthos, Jacksonia and Nuytsia.  These open communities 
are characterized by a dull blue-green colour. At the beginning of the rainy season the 
undergrowth is dominated by white flowering shrubs (members of the Epacridaceae) and 
by the ubiquitous Hibbertia hypericoides.  A variety of bulbous plants and herbs fill the 
intervening spaces. These are followed later on by a number of leguminous species bearing 
red and yellow flowers. At the end of the winter wet season the pale red inflorescences of  
Petrophila linearis (Proteac,) dominate the scene for a while. These are followed finally by 
floriferous members of the Myrtaceae such as Calythrix, Melaleuca  and Scholtzia.

In places where the land falls away forming moist depressions myrtaceous bushes 
form the dominant undergrowth. Melaleuca Preissiana is the main plant present, while 
Adenanthos obovata (Prot.) and Melaleuca lateritia (Myrt.) with their striking red flowers 
are commonly present. There are considerable differences between the vegetation here and 
that characteristic of the extensive alluvial areas of the south coast. Thus the beautiful 
Beaufortia sparsa (Myrt.) the tall ears of Evandra aristata (Cyper.), the hygrophilous spe-
cies of the genera Hakea and Banksia, together with a number of the smaller members 
of  the Epacridaceae do not occur at all on the alluvail plain of the Swan River.

Further towards the east of the Swan Plain, near the foot of the plateau, clayey 
depressions occur. Here unusual dwarf-like specimens of these species are frequently 
present.  A detailed account of the genera and species present is given earlier.

On the first foot-hills of the scarp and on the coarse gravel, the sclerophyll scrub 
which dominates the higher ground makes its appearance. It is seldom completely open 
and as a rule consists of scattered eucalypts forming the upper storey. It gives an im-
pression of open parkland. In the vicinity of the Swan River one frequently comes across 
impressive specimens of the Red Gum, Eucalyptus calophylla. From a distance they look 
rather like large oak trees. Specimens of E. redunca are also present but these are neither 
as tall nor as stately as the Red Gum. 

During the rainy season the number of flowering species in the undergrowth is 
so high that the ground appears completely covered over. The different species are so 
intermixed that it is not possible to single out any particular one. 

As we ascend the scarp to the plateau the number of trees increases. The wood-
land form of Jarrah becomes more and more common until it becomes the dominant 
type. In the first months of winter the yellow flowering Dioscorea hastifolia may be seen 
clambering over the rocks. As we go higher it it disappears. Many other species which 
were present at lower elevations also disappear. Finally we reach the top of the plateau, 
an equilibrium of the vegetation is reached and the same species are present over wide 
areas. At least this is true in so far as the closed communities of Eucalyptus marginata 



�8�

forest are concerned. Xantorrhoea Preissii and X. gracilis are commonly present, as is 
Macrozamia. This plant grows much more luxuriantly and bears larger fruits here than 
on the coastal plain. The description of the community given earlier outlines the main 
features. The commonest species, among the many that are present, may be listed as 
follows:

Loxocarya pubescens (Restion.) Marianthus candidus (Pittospor.) Hibbertia montana (Dillen.) 
Anigozanthos Manglesii (Amaryll.) Acacia alata (Legum.) Pimelea sylvestris & other spp.  
  (Thymel.) 
Agrostocrinum stypandroides (Lil.) Acacia nervosa Xanthosia peltigera (Umbellif.) 
Isopogon formosus (Prot.) Acacia pulchella Xanthosia candida (Umbellif.) 
Adenanthos barbigera (Prot.) Gompholobium polymorphum (Leg.) Leucopogon verticillatus (Epac.) 
Persoonia longifolia (Prot.) Daviesia cordata (Legum.) Scaevola striata (Gooden.) 
Hakea spp. (Prot.) Kennedya coccinea (Legum.) Stylidium spp. (Stylid.) 
Grevillea spp. (Prot.) Boronia ovata (Rut.) Olearia paucidentata (Compos.) 
Dryandra nivea  & other spp. (Prot.) Trymalium Billardieri (Rhamn.)  
 Tetratheca spp. (Tremandr.)  

This list, typical of the Swan River area, applies with little modification also to 
the more southern parts of the Darling District. It also holds good for the eastern parts 
of the Jarrah area. It is only when a change occurs in the dominant tree forms, e.g. on 
the far side of the hills, that any significant alteration occurs in the nature of the un-
dergrowth. 

In terms of area the greater part of the Darling District is covered by this uni-
form Jarrah forest. While it is true that E. redunca, (the type characteristic of the Avon 
District) does occur occasionally, it is never present as a pure stand or community of 
any size. The Jarrah forest therefore appears as a rather uniform landscape, influenced 
by relatively uniform climatic conditions. It shows a strong but not a very rich floristic 
development. 

The flora of the District, however, does not lag very far behind that of the Avon 
and Irwin Districts. This is in part due, apart from the more extensive investigations that 
have taken place in these other Districts, to the great variety of habitats which exist on 
the plateau and coastal margin. 

Floristics. 
The Darling District, like that of the neighbouring Warren District, is separated 

from the eastern boundaries of the  Southwest Province by the buffer-like Districts of 
Avon and Stirling. Because of this there is a considerable amount of interchange with 
the surrounding areas. This is reflected in the smaller number of endemics. Out of about 
875 species only 22% are endemic. However, this number is mainly due to the greater 
number of flowering species occurring in the more northerly parts of the District, where 
many peculiar species have developed. 

Because of the above, the floristic conditions in the Darling District show much 
less in the way of special adaptations or individual tendencies than do the Irwin, Avon 
and other bounding Districts of the Province. The Darling District has a purely south-
western flora. All the important types of the latter are present. None, however, stand out 
in so far as the development of any new features is concerned. Eremaean elements are 
numerous in the coastal communities where they are in fact typical of that area and do 
not appear anywhere else. 

Both of these features namely the paucity in the variety of species in the south 
western types, and the lack of Eremaean elements, may be traced to climatic conditions. 
In contrast to the differences found in the more inland Districts the range of temperatures 
and of rainfall are of no real importance in the Darling District. The rainfall for example 
only ranges between �00 and 60 cm per annum.

�. The Warren District.
Character. The annual rainfall varies between ��0-�80 cm. Forests of Eucalyptus  

marginata and E. diversicolor are present. Swampy alluvium soils carry an open bush.
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Boundaries. The Warren District forms the extreme south-western part of the 
State and is bounded on two sides by the sea. It is characterized by extensive forests of 
Eucalyptus diversicolor. In these forest areas other typical species are also present. To 
the north, the District ends with the phasing out of the dominant species and merges 
into the Darling and Stirling Districts.

Vegetation.
As compared with the Darling District, the vegetation here is more exclusively 

dominated by Eucalyptus woodlands and forests. This genus also provides the attractive 
scenic highlights of the area, covering as it does the lower elevations and valleys through 
which numerous perennially running rivers reach the sea. The flora of the coastal region 
is also more uniform, being chiefly confined as it is, to the very swampy or marshy open 
areas where Myrtaceous shrubs together with members of the Restionaceae, play the 
main part. 

The coastal communities naturally provide little that is new in the way of species. 
Eucalyptus gomphocephala does not occur along the south coast. It is replaced by  Agonis 
flexuosa (Myrt.). This species with its weeping willow-like habit, gives a quite character-
istic look to the whole of the littoral vegetation.
 The moist, low-lying areas which dry out only towards the end of summer are, as 
in the Darling District, the habitat of the large melaleucas such as M. Preissiana and M. 
rhaphiophylla. A new feature is introduced, however, by the frequent occurrence of Bank-
sia littoralis with its grey stems and reddish-yellow cones. Banksia grandis is, however, 
rarely present in these  low-lying alluvial areas. On the other hand, shrubby species of 
Melaleuca, Agonis and Kunzea (Myrt.) are frequently present. Jacksonia furcellata (Legum.) 
is so common in occurrence that it is quite a feature of the vegetative scene.

The best insight into the nature and characteristic features of the forests is ob-
tained from the more northerly parts of the District. Such an area is present along the 
road which runs in a south-easterly direction from the  Blackwood River via Lake Muir. 
Between Balbarrup and Deeside one passes through some fairly dense forest. The na-
ture of the undergrowth here reflects the character of the Warren District. Very many 
fine specimens of Banksia grandis and Xanhorrhoea Preissii are present together with 
Podocarpus Drouyniana (Taxac.), Persoonia longifolia (Prot.) and Hakea oleifolia (Prot.). 
These constitute the main species and their occurrence here suggests that the climate 
is equable and favourable. The slender tall forms of Banksia, Persoonia and Hakea show 
up well in this area. Dasypogon Hookeri, which is endemic to the lower Blackwood River 
area, also shows characteristic features. In particular it differs from the more widespread 
D. bromeliifolius in its overall longer size. The plants may be up to � m high and bear 
leaves up to 90 cm long. Where weathered outcrops of rock occur, lichens such as Sticta 
billardieri and Cladonia verticillata, together with various mosses, grow on the exposed 
southern face of the rocks. 

Not far from Lake Muir, the first traces of south eastern elements appear, eg. 
Johnsonia lupulina (Lil.) and Xanthosia tenuior (Umbellif.). It becomes increasingly ap-
parent to the observer that he is standing where three floristic Districts meet, namely 
the Darling, Warren and Stirling. 

Apart from the above occurrences there is not much variation in the floristics of 
these widespread forests. If a visiting botanist were to get his first impressions of the flo-
ristics of Western Australia from this area he could well ask in surprise where the vaunted 
extraordinary richness and variation of the flora of the country did in fact occur. 

However, provided one is acquainted with other florstic Districts of the country, 
the observer still remains impressed by the ecological characters of this District. This 
is expressed in particular by features such as the elongation of the internodes and the 
presence of soft mesophytic foliage in so many species. Few plants in this moist District 
show the xeromorphic features which are so common elsewhere.

Floristics. 
The fact that the Warren District is so closely ringed about by other Districts 

means that there is little individuality in species content. Most of its species are also 
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present in the Darling District. At the same time, however, it should be noted that many 
of the groups which are usually rich in species in the Southwest Province are poorly 
represented. There are however a few exceptions to this. In the genera Boronia (Rut.) 
and Pimelea (Thymel.) for instance the number of species is greater than elsewhere, due 
to the strong development in this favorable environment of hygrophytic or at least very 
mesophytic species. 

The Warren District is as yet, however, insufficiently explored and this appears to 
be the main reason why its flora is quantitatively well below that of the other Districts. 
So far, only about 550 species have been recorded. But perhaps we should not expect 
too much from closer investigation since it is well known that from the species point of 
view, the Warren District is one of the poorest in the Southwest Province. It supports the 
general view that when temperature is equable and associated with a high rainfall the 
degree of diversity in temperature floras is significantly reduced.

The same principle applies in an even more pronounced fashion insofar as ende-
mism is concerned. Like the Darling District, the Warren District, being surrounded by 
other areas is badly situated for the development of progressive endemism. The climate 
is also unfavourable and as a consequence the Warren District has by far the smallest 
number of endemics (6%). Among the endemics that are present, however, there are 
some that are indeed remarkable. Perhaps the most well-known is Eucalyptus ficifolia. 
This is related to E. calophylla, but is distinguished from it by the bright red colour of its 
stamens and its more slender fruit. The habit of this beautiful species is very restricted 
being confined to a small and relatively inaccessible area between Irwin Inlet and the 
Shannon River. It occurs on the gentle slopes of hills and on sandy humus-deficient soils 
near the coast. On the northern hill slopes this eucalypt develops only to shrub size, while 
on the southern slopes facing the sea it grows to tree-like stature. I have been told that 
it blooms approximately only every fourth year, but when it does, it is as if the hillsides 
were covered with red fire.

�. The Stirling District
Character. Annual rainfall 80-�0 cm. Woodlands consisting of Eucalyptus redunca 

and E. occidentalis are present together with associations of various other species of eu-
calyptus and shrub-heaths on sandy soils. In depressions and low-lying areas the soil 
tends to be salty.

Boundaries. On the west and south sides, the Stirling District is bounded by Jar-
rah and Karri forest. At the south-eastern extremity, however, there is such an inter-
mingling of floral elements, that it is very difficult to determine with any certainty where 
the boundary with the well known flora of King George Sound region really lies. There 
are so many more species from the eastern part of this area that I had someimes been 
inclined to incorporate this area into the Stirling District. However, the decision to make 
its southern boundary at the Stirling Range was finally decided by the marked enrich-
ment of the King George Sound region by elements from the Warren District. 

The northern and eastern boundaries also proved difficult to define and are still 
somewhat unsatisfactory. This is because our knowledge of the flora of the areas which 
are crossed by the Stirling boundaries is still inadequate. 
Vegetation. The Stirling District crosses many rainfall isohyets and this is responsible 
for the considerable diversity shown in the flora. This diversity is further enhanced by 
geomorphic conditions. The Stirling District is the only one of those in extra-tropical 
Western Australia which possesses mountains worthy of the name. These run approxi-
mately from east to west and consequently are at right angles to any moist southern 
sea breezes. There are two parallel ranges, the Perongerup [Porongurup] Range and the 
Stirling Range. The former is closer to the coast, the sea being only 35 km away. Al-
though the Perongerup Range is not very high, nevertheless it has a markedly favorable 
influence on the local climate near the coast. The climatic variations in the neighbour-
hood of the Stirling Range, with its greater height (over 1,000 m in parts) are still more 
marked. There are very considerable differences between their lee and windward slopes, 
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even though, on the average, they are further away (about 80 to 50 km) from the coast. 
The effect on climate would, of course, be much greater were it not for the fact that the 
range is broken up into isolated massifs separated by low valleys. The overall effect of 
this is thus to modify the climate to only a relatively slight extent. Only fairly well-marked 
contrasts are obvious. 

In the flatter plateau country forming the north-west part of the Stirling District, 
open woodlands of Eucalyptus redunca are present. There is considerable similarity to 
the Avon District which would be most striking were it not for the frequent occurrence 
(but in different types of associations) of the unusual Flat-topped Yate (Eucalyptus oc-
cidentalis). The Eucalyptus redunca also continues to be present as the dominant tree 
to about Tenterden. By the time we reach Kendinup however, the Jarrah has already 
become the dominant tree. This is despite the fact that several Stirling District plants 
such as E. tetragona and Leschenaultia formosa are still common.

The types of vegetation characteristic of the more southern and richer areas of the 
Stirling District become particularly obvious when we travel in a north-easterly direction 
from King George Sound towards the inland town of Norseman. Continuing along the road 
from Albany we pass through vegetation types which appear to be adapted for growth on 
granitic soils. Agonis marginata bushes may be seen occurring between rocky outcrops. 
Communities of the small Eucalyptus cornuta with its peculiar velvety mossy covering of 
Campylopus bicolor, may also be seen. The presence of these two species usually means 
that the large-flowered Anthocercis viscosa (Scrophul.) will be found growing in the vicin-
ity. The shrub-covered slopes of the hills carry a mixed woody community of which the 
chief members are Banksia grandis, tall growing species of Persoonia and large leaved 
Hakea species. In other parts the Jarrah is the dominant tree and provides adequate 
shade for the strongly developed undergrowth. Here amongst other plants we may see 
the sweet-scented Acacia myrtifolia, Logania vaginalis, several delicate members of the 
Restionaceae and other low-growing, soft-leaved plants growing closely together.

Behind the hill-like dunes of the southern coast lies a swampy plain. This is cov-
ered with a dense bright-green alluvial vegetation which from a  distance looks rather 
like a meadow. Members of the Myrtaceae such as Agonis, Leptospermum, Beaufortia 
sparsa (Myrt.) and many others from this family, together with Hakea linearis (Prot.) and 
a whole host of epacridaceous species are the main types present. In rather more flat and 
barren areas stiff upright restionaceous plants stand out. Here and there, permanent 
deep fresh-water lakes together with shallow stretches of water occur. 
 As we travel further inland the trees, such as Eucalyptus marginata and Casuarina 
Fraseriana, which grow closer together on poor sandy soils, tend also to become taller. 
The undergrowth shows marked xeromorphy and is not demonstrably richer in species. 
Jacksonia horrida and J. spinosa (Legum.) are the only species present which give char-
acter to the vegetation. As soon as the brown gravelly “ironstone” is reached however, 
there is a dramatic change. A great increase in the diversity of shrubs becomes evident. 
This is particularly evident in the family Proteaceae, and the following genera and spe-
cies can often be collected growing in close proximity.

Petrophila longifolia Conospermum flexuosum Dryandra cuneata 
Petrophila divaricata Conospermum petiolare Banksia Brownii 
Petrophila squamata Adenanthos procumbens  
Isopogon formosus Dryandra Baxteri  

Members of the Proteaceae are in fact the pride of the flora of the King George 
Sound area. Even where Eucalyptus marginata and E. calophylla grow very densely to-
gether the undergrowth still shows many unusual species. 

These plants provide beautiful scenic effects along the shallow channels which 
drain off the water during the rainy season. In such situations we commonly find the 
large-leaved shrubs of Trymalium Billardieri, Acacia nigricans (with its delicate pinnate 
leaflets) and a great mass of Pteridium aquilinum. 
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As one approaches the Perongerups, the vegetation shows a great increase in the 
number and vigour of the species. In the forests, giant trees of Eucalyptus marginata and 
Eucalyptus calophylla occur while lush growths of Pteridium and Adiantum aethiopicum 
intermingle on the damp forest floor. Leucopogon verticillatus is seen growing at its best. 
There is unfortunately no road crossing the Perongerups from east to but according to 
notes by F. von Müller imposing communities of Karri trees (Eucalyptus diversicolor) 
flourish in fertile valleys on the moist southern side. 

As we travel north-east from the Perongerup Range the character of the vegeta-
tion shows little or no change for the first 5 km or so. Further north, however, the first 
low-growing eucalypt (E. decurva)  appears although its occurrence is rather sparse 
amongst the tall Eucalyptus marginata and E. calophylla. The undergrowth here consists 
of species, such as Verticordia habrantha (Myrt.), which we have not seen before. Soon 
specimens of Eucalyptus tetragona begin to be visible. These, because of their pale green 
leaves, present rather an odd appearance. 

The forest rapidly becomes more open and the low-growing eucalypts become more 
dominant forming small thickets here and there. In the communities of small bushes 
(which we must already consider to be sand heath vegetation) many new species are pres-
ent. Among these we may note the yellow flowering Verticordia helichrysantha (Myrt.) and 
the bluish-red blossoms of Melaleuca exarata. The curious-looking Goodenia phylicoides 
which also occurs, is more reminiscent of certain Mediterranean-type labiates rather 
than of its Western Australian relatives. 

The Kalgan River flows through this sand heath where pockets of almost pure 
sand are interspersed with small areas of loamy soil. In the river valley some excellent 
specimens of Eucalyptus redunca (which incidentally is at almost the southernmost limit 
of its range here) are present. 

Once the Kalgan River is crossed we become increasingly conscious of the Stir-
ling Range which rises abruptly from the plain. At first the vegetation growing on the 
gravelly sands shows little change but as soon as the road actually enters the range and 
rises gradually to the top of the pass, we see, under the influence of the higher rainfall, 
a return to the picture presented further south. 

The pass appears as a peculiar deep depression between the mountain peaks 
which rise to elevations of about 1000 m. The flora is strikingly reminiscent of that of 
the south coast. Very tall and often stately specimens of Eucalyptus marginata and Eu-
calyptus calophylla constitute the main features of the scenery. The south coastal char-
acter of the vegetation referred to above is indicated by the presence of such species as 
Banksia grandis, B. attenuata (Prot.), Xantorrhoea Preissii (Lil.), Daviesia flexuosa (Leg.), 
Adenanthos obovatus (Prot.), Stirlingia latifolia (Prot.) and Xanthosia rotundifolia (Umbell.) 
together with the very delicate Caladenia serrata (Orchid.). The frequent occurrence also 
of Pteridium is a further indicator of the milder summer climate here. 

The pass also provides an excellent opportunity to observe how the peculiar chain 
of the Stirling Range reacts to the meteorological conditions. The condensation of aerial 
moisture on the peaks provides a most striking factor. Often when it is quite clear below, 
misty cloud covers the upper regions until about midday. This phenomenon occurs not 
only in the rainy season and in transitional periods but also during the summer months. 
Thus at these upper elevations the coastal type climate is repeated and its effect even 
enhanced. 

The influence of the weather on vegetation also becomes quickly apparent when 
one commences to climb the mountain. A sub-xeromorphic type of vegetation dominates 
the lower slopes which reminds us once again of the Kalgan area. The more or less uni-
form scenery of the shrub-heaths is, however, enlivened here by the presence of taller 
elements such as low-growing Jarrah trees and tall shrubs such as Hakea Baxteri, H. 
cucullata and Lambertia ericifolia. All three of these exert an unusual physiognomic effect 
due to their upright habit of growth. 

On most of the steep hillsides the rough stoney soil is covered with thick scrub. 
Many of the species present, e.g. Darwinia Hookeriana (Myrtac.), Agonis floribunda 
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(Myrtac.), Andersonia patricia (Epacrid.), Adenanthos filifolius (Proteac.) and Isopogon 
Baxteri (Proteac.) are endemic to this mountain range. 

As one approaches the 7�0 m contour and nears the mist-covered region the 
bushes (which are now rarely more than 2 m high) become much more crowded. The 
species tend to be identical with, or at least closely related to those found on the coast 
near King George Sound. Therefore as well as a climatic convergence, there is a very close 
floristic analogy. The following is a list of species which I collected on Mount Tulbrunup 
[Toolbrunup]:

Banksia Brownii (Prot.) Dryandra formosa (Prot.) Beautortia decussata (Myrt.) 
Banksia coccinea Dryandra mucronulata Kunzea recurva (Myrt.) 
Banksia grandis Hakea florida (Prot.)  
Banksia Solandri Isopogon latifolius (Prot.)  

 

This collection, both in general and in detail, resembles that of the flora of the King George 
Sound area. The bush here provides a mass of coloured flowers at the end of the rainy season.

Both close to and at the tops of the peaks there are massive, rocky breastworks. 
In niches between the rocks beautiful endemic species such as Oxylobium retusum (Le-
gum.) and Hypocalymma myrtifolium (Myrt.) occur. In their respective genera they are 
distinguished by their large leaves and showy inflorescences. Scattered amongst them we 
find Leucopogon unilateralis (Epacrid.) which with their decorative white crowns, are as 



�87

pretty as our Erica. In openings between the rocks on the exposed summits Leucopogon 
gnaphalioides (Epacrid.) and Monotoca tamariscina (Epacrid.) are present. In more shel-
tered areas the steep walls are covered by the tall Sphenotoma Drummondii (Epacrid., 
Fig. 74). This is similar in appearance to certain species of saxifrage. It is one of the very 
few true rock plants which has been produced by the flora of south west Australia 

The flora at the actual summit of the Stirling Range (1,000 m) does not show any 
marked difference from that found lower down the mountain. Essentially the same genera 
and species are present here as on the plain below. With regard to endemic species, I 
found nothing to indicate that their characteristics were conditioned by the environment 
at these altitudes. Neither could I find any typical species showing variation in form. 
Even Sphenotoma Drummondii, whose growth-form appears to be most indicative of high 
elevations, was also found growing without any change in habit or form, near isolated 
rocks at the foot of the range. In south- western Australia therefore, no alpine flora has 
developed. Likewise no true mountain flora has been produced. 

Looking north and east from the summits of the Stirling Range we see a panorama 
which is quite a contrast to the woodland scenery observed towards the south coast. 
The differences are already apparent even in the immediate foreground on the northern 
slopes. Instead of the brightly-coloured mixed vegetation dominated by numerous genera 
of the Proteaceae, we see a rather uniform community dominated by Eucalyptus Preis-
siana. The dull blue-green of its foliage sets the colour tone for the northern slopes. In 
places the rocky outcrops are completely bare or at best only very sparsely covered by 
xeromorphic perennials such as Dampiera eriocephala (Gooden.). It is only in the small 
gorges of the mountains that the presence of dark-green stripes indicates that there the 
shrub vegetation is thicker and more crowded.

Looking north from the foot of the range, trees are still present where moisture 
is still adequate. One can also see that the dark-appearing mass of vegetation with its 
black-green canopy consists of almost pure stands of Eucalyptus occidentalis. These 
dark-appearing strands of vegetation look just like blood vessels spreading as it were, 
through the country. Elsewhere they appear as islands of dark vegetation. Clear to the 
far horizon the basic colour remains that of the grey-green of the arid sandplains with 
their shrub heath vegetation. 

The track north-east from the Stirling Range winds through this landscape which 
alternates between copses of Eucalyptus occidentalis and shrub heath. One frequently 
finds Casuarina  glauca and Acacia acuminata associated with the stands of Eucalyptus 
occidentalis. Apart from these species, woody undergrowth is rather scanty  at such 
places. Grasses are abundant on these loam soils and many annuals and perennials are 
also present. Everlastings, for instance, are particularly prominent during the favourable 
period of the year. 

Edaphic variation is responsible for marked changes in the nature and appear-
ance of the shrub heaths. Noteworthy among the multitude of small shrubs present 
are epacrids, Verticordia, Baeckea species and Conospermum (Prot.). The upper storey 
consists of shrubby eucalypts, e.g. Eucalyptus tetragona and E. decurva or the slender 
bushes of Lambertia inermis (Prot.). 

Floristics: 
The Stirling District is distinguished floristically by the large number of species 

present and by its high degree of endemism. 
Some genera which show marked conservative endemism e.g. Baxteria, Cephalo-

tus and perhaps Actinodium (Myrt.) may be shared also with the adjacent Eyre District. 
At the present time the Stirling District contains �9� endemic species which is one of 
the highest numbers in all the Districts. This relative figure (32%) is equaled only by the 
Eyre District so far, and only surpassed by the Irwin District. 

The number of species found in the Stirling District is suprisingly large. It is some-
where about 1250. This figure is too large to be the result more througher investigation, 
although it is true that the Darling and Stirling Districts are the best known botanically 
of any of the Western Australian regions. Rather on closer examination the high number 
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comes from the polymorphism of certain floral groups. 
It is the typical Western Australian genera which stand out in this respect, e.g. 

Brachysema, Oxylobium, Chorizema and Latrobea of the Leguminosae; Darwinia, Agonis 
and Kunzea of the Myrtaceae and Petrophila, Isopogon, Hakea, Dryandra, and in particu-
lar, Banksia, amongst the Proteaceae. Banksia shows a most extraordinary development 
in the King George Sound area and its species provide the characteristic plants of that 
locality. The genus Stylidium, together with members of the Epacridaceae, are also most 
important here. The Stirling District has in fact provides, for members of the Epacrida-
ceae, the most favourable habitat in the whole country. Thus according to my tables the 
number of species of epacrids in the different Districts are as follows:-

Irwin  �7 Darling  �7 Stirling  8� 
Avon  �� Warren  �6 Eyre  �� 

The epacrids, like many other species which are characteristic plants of the Stir-
ling District, appear to be favoured by the climatic pattern which is due to the proximity 
of the south coast - one of the effects of which is the shortening of the really dry period 
of the year. This, to some extent, would explain the high numbers of species found here 
as against the lower number found in the other Districts. 

Another favourable factor, which is also evident in the case of the Irwin and Avon 
Districts, is the great variation in the volume of rainfall which is received in different 
parts of the District. This varies from 80 to �0 cm. 

Finally the physiography of the country, with its mountains, hills and plains, plays 
a larger part in providing a wide variety of conditions and habitats for plant development 
than in any of the other south-western Districts.

6. The Eyre District.
Character. Annual rainfall 60-�0 cm. This shows many similarities with the Avon 

District but differs in the taxonomic character of its components.
Boundaries. The Eyre District extends eastwards along the south coast from the 

Pallinup River. It includes the area where the rainfall exceeds �0 cm. It is thus a long 
narrow area stretching from west to east and gradually becoming narrower. The west-
ern boundary is somewhat vague, while the eastern one is situated just on the far side 
of Israelite Bay. The approximate position of the northern boundary was determined by 
observations made at Phillips River and north of Esperance. It more of less coincides 
with the rainfall isohyets of �0-�� cm.

Vegetation. In the western part of the District there is, as in the Avon District, an 
edaphically conditioned duality in the vegetation. In the Eyre, the granite country has 
an Eremaean type vegetation, with tall-stemmed woody growths in the wide valleys, low 
lying areas and creeks, occuring where loamy soil is present. On the other hand on the 
low sandy hills the south-western shrub heath predominates. This is more obvious in 
areas where the vegetation is sparse and depauperate. In other places where a certain 
amount of clay is present the vegetation is denser and shows a particular composition. 
This is due to the frequent occurrence of certain genera, e.g. Lysiosepalum (Stercul.), 
Gastrolobium (Legum.), Acacia spp., Melaleuca, Thryptomene australis (Myrt.), and Pseu-
danthus virgatus (Euphorb.). 

This kind of pattern becomes clear as one travels along the road from the Stirling 
Range to the Phillips River. East of the Pallinup River on the sandy shrub heaths, spe-
cies of Eucalyptus, met earlier in the Stirling District, and of which Eucalyptus tetragona 
is the most striking, occur. Two of the most beautiful genera of the Myrtaceae, are rep-
resented by Verticordia habrantha and Calythrix brachyphylla are also present on this 
sandy soil. In comparison with the Irwin or even the Avon District, there is no mistaking 
how much more frequent their occurrence is in the Eyre District than it is in the south-
east parts of the State. It is also interesting to observe how many rigid and more or less 
unapproachable members of the family Proteaceae one meets. Examples include Hakea 
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corymbosa, Grevillea concinna, and Banksia Caleyi. The markedly xeromorphic Daviesia 
pachyphylla (Legum.) is also present.

The rocky gravelly stream beds of Jacup Creek lead into a vegetation which is com-
pletely Eremaean in character. While it is true that Eucalyptus occidentalis still remains 
the dominant tree and that granite exposures are still overgrown by the lichen Parmelia 
conspersa, nevertheless the undergrowth is very different. The understorey contains Eu-
calyptus spathulata, and E. calycogona as well as Acacia ixiophylla, Eremophila Phillipsii 
(Myopor.), Beyeria Drummondii (Euphorb.) and Dodonaea ptarmicifolia (Sapind.). Further 
inland, in the vicinity of the West River, another facies which includes Dodonaea pinifo-
lia (Sapind.), Fusanus spicatus (Santal.) and Myoporum acuminatum (Myopor.), appears 
on the scene and the effect is even more convincing. The gently undulating sandplains, 
however, extend in between. They are of great interest to the botanist because of the 
constant change in species, which appear and disappear with great regularity without 
any change in the uniformity of the landscape. 

After passing to the east of Jacup Creek, rather unexpectedly, one comes across 
Nuytsia floribunda (Loranth.) on the higher slopes of the hills. Adenanthos cuneata (Pro-
teac.) also occurs frequently. The curious legume, Daviesia reversifolia, becomes rarer and 
rarer and finally disappears altogether. This sand flora accompanies the road eastwards 
to near the Phillips River and presents a picture of a mixture of characteristic species 
which occur and re-occur over wide stretches of country. They include plants such as 
Gastrolobium spinosum and G. spathulatum (Legum.), the thick-leaved Boronia crassifolia 
(Rutac.), the tall Anigozanthos rufa (Amaryll.), the delicate Oligarrhena (Epacrid.) and the 
stiff, blue-grey Eucalyptus tetragona. 

In the eastern part of the Eyre District the road north from Esperance to Norseman 
runs at right angles to the long axis of the District. At the coast there is a zone about 6 
km wide where the vegetation is quite luxuriant. Limestone and granite occur in close 
proximity and often interchange. The granite hills resemble those of the King George 
Sound area, with Agonis flexuosa (Myrt.) and Anthocercis viscosa (Scroph.) commonly 
present. Other characteristic species such as Xerotes collina (Lil.) also commonly occur. 
Further north again, we pass into the region of the sandplains. In between, in low-lying 
regions, we see shallow lakes. The water they contain is either fresh or slightly brack-
ish. Where the soil is swampy, Melaleuca Preissiana is present, together with other well 
known members of the King George Sound flora. Banksia occidentalis flourishes along the 
margins of swampy or moist depressions. The shrubby sand-heath shows many species, 
e.g. Xantorrhoea Preissii and Macrozamia Dyeriana. Further north again the grass-trees 
gradually disappear and at about �� km from the coast Macrozamia also cut out. The 
water in the lakes and ponds now also tends to become more salty. While the sand flora 
still shows some south-western features as far as 45 km inland from the coast, plants 
such as Nuytsia floribunda now appear only rarely. Lambertia inermis is present in large 
clumps which reach a greater height than do those at the foot of the Stirling Range, and 
in fact often reach tree-like stature. Eucalyptus tetragona is another which is frequently 
present. At about 40 km or so from the coast, the sand flora, although essentially unaltered 
in character, begins to show some peculiar and markedly endemic forms. These include 
Isopogon alcicornis, Banksia petiolaris, B. media, B. speciosa, Hakea adnata  (Prot.) and 
Eucalyptus tetraptera. The appearance of all these interesting species in this restricted 
zone shows a striking parallel with the Irwin District where under similar conditions an 
analogous phenomenon was observed. 

Having passed through this floristically rich and interesting zone one observes 
that the vegetation rapidly becomes more uniform. While Eucalyptus tetragona is still 
sporadically present, many other southern plants are now missing. The greater variety 
of plants hitherto present is now reduced to the monotonous uniformity of a mixed 
community of Eucalyptus species. We pass through some other patches of more or less 
bare sand bearing some xeromorphic plants and then the soil tends to become a firmer 
mixed loam type again. Finally about 60-70 km in from the coast the boundary of the 
Eremaea is reached. Imposing specimens of Eucalyptus salmonophloia appear and one 
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enters upon the eucalypt woodlands of the Coolgardie District.
Floristics. Knowledge of the flora of the Eyre District is still inadequate. So far as 

we can judge at present it has, as might be expected, a close relationship with that of the 
Stirling District. About 760 species have so far been identified, of which approximately 
33% are endemic. This is a similar percentage to that recorded for the Stirling District. 
These endemics also largely belong to the same families as those which have produced 
new species here as in the Stirling District. The genera Daviesia (Legum.), Melaleuca 
(Myrtac.) and the genera of the family Epacridaceae (which reaches its highest develop-
ment in this District) have more or less equivalent numbers of species to those of the 
Stirling District. The previous table lists �� species in this family for the Eyre District. 
Besides this, to mention only important features, many specialized forms of the family 
Sterculiaceae, e.g. Lasiopetalum, certain groups of Baeckea (Myrt.), the genera Logania 
(Logan.) and Microcorys (Lab.) have set their distinctive mark on the taxonomy of the 
Eyre District. 

On the other hand a whole series of negative features is present. Many genera 
and species which are very common in the Stirling District show considerable reduction 
here. Examples include Drosera and Dryandra (Proteac.). For the Stirling and the Eyre 
Districts the number of Dryandra species drops from �0 : 6.

b.  The Eremaean Province
7.  The Coolgardie  District.

Character. Annual rainfall �0-�� cm. Very light woodland on loamy type soil bear-
ing a variety Eucalyptus communities. The soil in low-lying areas is salty. On sandy soils, 
xeromorphic shrub heaths are present.

Boundaries. The boundary of the Coolgardie District, which borders on the South-
west Province i.e. to the west and south, follows roughly the 30 cm isohyet. Inside this 
line, the communities of eremaean type flora, exceed those of the communities growing 
on sand. These latter communities tend to show south-western affinities. The northern 
boundary may also be fixed geographically as was pointed out by Spencer Le Moore (Journ. 
Linn. Soc. XXXIV 173). He noted that as soon as one crossed the area of salt pans near 
Goongarrie the vegetation changed completely marking the northern boundary of the 
Coolgardie District. He expresses his views as follows : “Since Goongarrie lies so close 
to the parallel of �0o S. Lat. and since the change in the vegetation is so marked there, 
I have taken this parallel as the boundary between the two floras.” Spencer Moore also 
considered that the rarity of Eucalyptus, in the region beyond Gooongarrie, as compared 
with their much more frequent occurrence to the south, was the most outstanding dif-
ference between the Coolgardie and Austin Districts. While this is of course, quite an 
important point he also pointed out that a great percentage of the plants which he found 
south of �0o were either specifically or generically, but mostly specifically, different from 
those which occurred further north. Spencer Le Moore also provided a list of species 
which were endemic in each of the two botanical Districts (p. 241-242). He regarded this 
as further evidence that the floras of the two Districts were distinct. On balance, although 
the evidence is somewhat sketchy and perhaps not quite correct now, as it appeared to 
be then, his assessment is essentially sound. 

With regard to the question as to whether the northern boundary of the Coolgar-
die District runs strictly west-east, north-west or nor-nor-west, Le Moore found himself 
in something of a quandary (p. �7� loc.cit.). However he finally adopted the view that it 
tended to bear north in the western part of the District. I disagree with this, firstly on 
empirical grounds. In the Irwin District the �0o parallel practically defines the northern 
limit of distribution of the taller Eucalyptus species, while the Geraldton - Cue railway 
line which runs more or less parallel to �8.�o S., does not pass through any Eucalyptus 
landscapes. These observations lend support to the view that the boundary between the 
two Eremaean Districts is represented by the �0o S. 

On theoretical grounds also, there appears to be little support for Spencer Le 
Moore’ s belief that the boundary curves slightly to the north in the western part of the 
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District. His view is essentially based on the assumption that it would be similar to the 
boundary of the Southwest Province. This assumption, is however incorrect, as the ef-
fect of the winter rains on the interior does not run parallel with their influence in the 
coastal region. As the isohyets show, it is the rains from the south coast, which almost 
exclusively determine the winter rains in the Eremaea. Because of this we must conclude 
that the boundary between the Coolgardie and Austin Districts runs almost exactly west 
to east.

Vegetation. 
The vegetation of the Coolgardie District depends largely on the southern winter 

rains which in the District are, however, quite low and very unreliable. In many respects 
the physiognomy of the vegetation resembles that of the Avon District. An interwoven 
mosaic of shrub heath and Eucalyptus woodlands is commonly present. The reddish 
soil which dominates the Coolgardie area is the habitat of the Eucalyptus species. As a 
consequence the true shrub heath only occupies a much smaller area. 

The Eucalyptus communities which dominate the firm red soil have been described 
earlier. Often � - 6 species of this genus are present together with species of Acacia and 
Melaleuca, all of these appear very similar, almost as if they were closely related species. 
Excellent examples of these communities may be seen in the vicinity of Southern Cross. 
Eucalyptus salubris and E. celastroides are the dominant tree species, while in the shrubby 
undergrowth Fusanus acuminatum (Santal.), Hakea Preissii (Prot.), Acacia, Eremophila 
and members of the Myrtaceae are most strongly represented. Towards the east the red 
soil is increasingly interspersed with widespread sandplains which spread as far as the 
eye can see. In the spring these are covered with masses of brightly coloured wildflow-
ers. Examples of such sandplains, with their large numbers of different species, may be 
seen close to Bronti, east of Koorarawalyee and even near Boorabbin. The high number 
of species indicates that a prominent feature of the Southwest Province has infiltrated 
deep into the Eremaea. Various members of Proteaceae together with Verticordia (Myrt.), 
Stylidium, Hibbertia (Dillen.), Tetratheca (Tremand.), and many other similar genera 
are present. They all show a great variety of xeromorphic modifications. The unusual 
Myrtaceous genus Balaustion, is floristically characteristic of these barren Eremaean 
heaths. It is in fact only a small, very drought-resistant species, a residuum from the 
plenitude of the south-west, which is still able to survive here. Most can not survive the 
arid conditions. The capriciousness of the climate and the unreliability of the rainfall 
exacerbate the conditions. In 1900, rainfall well above the average was experienced and 
as a consequence the sand heaths of the central Coolgardie District bloomed profusely. 
This effect is generally restricted to areas much further to the west. In 1901, when, on 
the other hand, very little winter rain occurred, the flowering of the shrub -heath was 
only half what it was in the preceding year. Many buds failed to develop, drying off on 
the twigs. 

In the Eucalyptus woodlands the same climatic instability with all its consequences, 
was met in the shrubby undergrowth and in the ephemeral herbs which brighten up the 
area in spring. As a consequence it is exceedingly difficult to provide a general descrip-
tion of the vegetation which applies to the whole of the Eremaea. 

Near the bustling gold towns of Kalgoorlie and Coolgardie the vegetation picture is 
greatly modified by the practice of cutting timber for use in the mines. Once beyond these 
areas, on the strongly loamy or stony ground, uniform Eucalyptus communities dominate 
the scene. This in many places also carries large numbers of white, or silvery saltbush 
(Chenopodium, Atriplex Drummondii and many others. Where the ground becomes more 
sandy, species of Casuarina make their appearance as do also many species of Acacia 
and many other shrub-like species. They all show the same peculiar drab grey-green 
colour. The vegetation scene in fact reminds one of the “scrub” vegetation as described 
in South Australia. Although this latter area is hundreds of kilometers distant, never-
theless the fundamental nature of the vegetation remains the same. The shrub desert, 
with all its frustrations of lack of tracks, lack of rain and its more or less impenetrable 
dense growths, stretches away into the distance. It was this type of plant community 
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which, for so long, inspired feelings of horror and despair in the minds of the pioneers 
of Australian exploration.

Floristics. The regions of the Western Australian Eremaea cannot, as yet, be prop-
erly compared with those of the –south west because their exploration and documentation 
is so incomplete. The number of species which I have collected in the Coolgardie District 
i.e. about 500, can only serve as a rough guide. It is for instance, considerably less than 
the number collected for the Warren District in the deep south-west of the State. I feel 
sure, however, that in due course the Coolgardie District will turn out to be as rich in 
species as the Warren. On the other hand I believe that it will never match the number 
of species which are present in the inner Districts of the Southwest. Province.
 The following genera may be mentioned as being among those characteristic of 
the Coolgardie District : Eucalyptus (many species) , Lachnostachydinae (Verben.),  and 
Eremophila (Myopor.). Among the Compositae the genera Helipterum and Helichrysum 
are prominent. In addition to the above a conspicuous Eremaean floristic feature is the 
strong development of the families Malvaceae and Chenopodiaceae. Their development 
however, is not as impressive as it is in the more northerly Austin District. These features 
however, appear to be less important than the reduction of the number of typically south 
west families, genera and species such as the Podalyrieae, Proteaceae, Hibbertia, Pimelea 
and many others. The family Myrtaceae appears to be the only one which has retained 
some degree of plasticity in this environment. The genus Micromyrtus for instance has 
developed a whole series of endemic species. The unusual genus Balaustion is also en-
demic in this District

8.   The Austin District
 Character. The annual rainfall varies from ��-�� cm. A number of different 
shrub formations are present on loamy type soils. Species of the genus Acacia play a 
prominent role. Soils in the barren low-lying areas are usually salty.  Relatively little is 
known about this District. 
 Boundary.  The boundaries were discussed earlier when dealing with those of 
the Irwin and Coolgardie Districts. 
 Vegetation.  
 From what little we know of the character of the vegetation of this District it 
appears to be the most uniform of all the regions of extra-tropical Western Australia. 
The large Eucalyptus communities are absent while the shrub-heaths are present only 
to a very limited extent. I know of only one example from the Menzies near the southern 
border of the District. Here I recorded the presence of Callitris robusta (Pinac.), several 
species of Eremophila, Codonocarpus cotinifolius (Phytolacc.), and the grass Triraphis 
rigidissima. These indicate affinities with the true shrub heath which is present near 
Coolgardie. The presence on the other hand of Stackhousia megaloptera (Stackhous.), 
Cryptandra parvifolia (Rhamn.), Casuarina humilis (Casuar.), and Grevillea didymobotrya 
(Prot.), all elements which clearly belong to the south-west, is interesting.
 The hard reddish soil of the Austin District is essentially dominated by Mulga 
scrub. eucalypts are few and far between, species of Acacia are universally dominant, 
while eremophilas with their beautiful flowers, are fairly common and add variety to 
the physiognomy of the scene. The undergrowth varies being determined largely by the 
favourableness of the season. For the rest may I refer to the description summarizing 
our limited knowledge of this little known area given earlier (beginning of Part 4). To the 
north the District passes into the area of summer rainfall. To what extent the vegetation 
is influenced and to what extent it takes on the character of tropical Australia is as yet 
unknown. 
 Floristics. In agreement with the lack of variety in the vegetation of the Austin 
District, the number of species is also markedly fewer than in other areas. The current 
number is about �00 but no doubt this will be increased by further collecting. However 
it is most unlikely that it will alter to such a degree as to alter the basic relation with 
other Districts.
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 The endemic species reach 26% of the total. There are many indications that 
this figure will not appreciably alter, in any case it will not increase. There are no barri-
ers which prevent communication with the northern and eastern neighouring provinces 
so that the exchange of floral elements can occur without hindrance. On the other hand 
there are no special climatic or edaphic peculiarities present in the Austin District. One 
cannot see, therefore, any factor which would provide a stimulus for the development of 
new species. Consequently I am inclined to believe that the relative number of endemic 
species in the Austin District, will on further investigation be diminished rather than 
increased.
 The floristic position of the Austin District in the Eremaea is indicated by its 
geographical position, and is further strengthened by the northern influences. We may 
note that members of the family Malvaceae tend to become more numerous while in 
this more or less treeless area, Sterculia Gregorii (Stercul.) plays a greater part. Species 
of the genera Swainsona and Cassia (Legum.) (particularly the latter) with their beauti-
ful flowers, are commonly met with, while Loranthus is more common and two species 
of Canthium (Rub.) occur. Marsdenia Leichardtiana is also a species which grows more 
abundantly here. All of those mentioned are  northern species which are invading the 
flora. 
 Among the true Eremaean elements, members of the family Chenopodiaceae 
(Kochia, Bassia), show excellent development and diversity as does also the genus Trich-
inium of the Amaranthaceae. The species of Eremophila also form an impressive element 
in the flora of the District. Most of them are of quite a different nature from those of the 
Coolgardie District. Thus the shrubs show less branching but a much greater growth 
in width. A more strongly developed hairy covering is present over the whole shoot and 
the inflorescences are mostly not as rich in flowers. To compensate for this, however, 
the individual flowers are much larger and their colours usually brighter. Even the calyx 
which occurs now and then in the family in corolla-like form takes part in this tendency. 
In Eremophila Fraseri the calyx, with its gorgeous red colour appears to have become the 
most essential part of the perianth.

CHAPTER 2  ELEMENTS OF THE FLORA OF WESTERN AUSTRALIA

I. Southwest Province
a.  Pan-Australian Elements

 Pan-Australian elements of the Southwest Province are here defined as those spe-
cies which commonly occur in at least the extra-tropical area of Australia. Because of 
the range of climatic variation over this wide area the number found in the Southwest 
Province is relatively small. 
 They fall into three categories of very different rank.
 �. Pan-Australian species. These are members of the lowest rank which are dis-
tributed over almost the whole of Australia.
 2. This comprises examples drawn from the Eremaean flora which in reality are 
foreign to the Southwest Province and consequently must be regarded with considerable 
reserve as being representative of the Pan-Australian elements at all.
 �. Pan-Australian genera or sections. These are members of higher rank which 
possess representatives in almost all parts of Australia. The degree and nature of repre-
sentation may be very different in different places.

�.  Pan-Australian Species.
 Because of the great climatic contrasts between coastal and inland Australia only 
a small number of species show universal distribution. They are almost all annuals or 
epigeous ephemeral plants which owe their wide distribution to the elasticity of their 
requirements. Typical examples include the following :



�9�

Anguillaria dioica (Lillac.) Poranthera microphylla (Euphorb.) Wahlenbergia gracilis (Campan.) 
Dianella revoluta (Lillac.) Myriophyllum spp. (Halorag.) Vittadinia triloba (Campan.) 
Bulbine  semibarbata (Lillac.) Hydrocotyle hirta (Umbell.) Cotula spp. (Compos.) 
Caesia parviflora (Lillac.) Centella asiatica (Umbell.) Senecio spp. (Compos) 

 This list is valuable when one is considering the question of the overall indepen-
dence of the Australian flora. It contains essentially pure Australian species with only a 
few cosmopolitan forms. This provides evidence that the palaeotropical species, which 
are so common in eastern Australia, are not old long established inhabitants of the con-
tinent. They did not arrive here early enough to be able to cross the Eremaean region.

�.  Types of the Eremaea.
 The types which have migrated from the Eremaea into the Southwest Province 
can, as indicated above, only indirectly be regarded as Pan-Australian. This matter will 
be discussed in the Chapter dealing with the Ermaean flora.

�.  Pan-Australian Elements of higher rank than species.
 Quite a large proportion of the south-western flora consists of genera which have 
invaded the whole of Australia and have developed subdivisions which are adapted to the 
physical peculiarities of the different regions. The two most important genera, namely 
Acacia and Eucalyptus, as well as a number of somewhat less important genera, fall into 
this group. The following list includes most of those involved.

Thysanotus (Lil.) Sterculiaceae (numerous genera) Hydrocotyle (Umbell.) 
Casuarina (Casuarin.) Hibbertia (Dillen.) Anthocercis (Scrophul.) 
Grevillea (Prot.) Jodinium (Viol.) Opercularia (Rubiac.) 
Hakea (Prot.) Pimelea (Thymel.) Lobelia (Campan.) 
Cassytha (Laur.) Darwinia (Myrtac.) Goodenia (Gooden.) 
Podalyriae (Legum.) Baeckea (Myrtac.) Scaevola (Gooden.) 
Acacia (Legum.) Melaleuca (Myrtac.) Stylidium (Stylid.) 
Comesperma (Polygal.) Eucalyptus (Myrtac.)  
Ricinocarpus (Euphorb.) Myriophyllum (Halorag.)  

 The way in which these genera are distributed in Australia is also important for 
the proper understanding of the overall vegetation pattern The essential ways in which 
they are distributed in south-western Australia are illustrated excellently by the genus 
Eucalyptus. They may be arranged in the following five categories (in Diels and Pritzel, 
Fragma. Austr. occ., p 434)

“I. Pan-Australian Series: These are species present in Western Australia but which 
also occur (or very closely related forms of them do) in eastern Australia E. rostrata 
and its close relations in the gallery [riparian] woodlands, constitute examples. 

II. Eremaean Series. Members of this Series include species which are generally wide-
spread in the Eremaea of the southern half of Australia, and are also still charac-
teristic in the Western Australian portion of the Eremaea. Examples include : E. 
calycgona, E. gracilis, E. uncinata, E. oleosa and E. dumosa. Of these species. E. 
uncinata is rather isolated in Western Australia and shows little polymorphism. On 
the other hand the rest of the species listed are rich in forms or varieties. It appears 
that in Western Australia many types e.g. E. salubris and others, have become in-
dependent and have developed very characteristic features.

III Closely related West-East Series. Western Australian species, e.g. E. marginata 
which are distinctly related to certain eastern forms appear here. This species, to-
gether with E. patens, E. todtiana, and E. buprestium, constitute a group which is 
otherwise undeveloped in Western Australia.

IV Western Australian Series not closely related to eastern groups but which have 
developed richly in Western Australia. This applies particularly to the series Cornu-
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tae of Bentham and the relationship of E. redunca which might well be genetically 
linked to it.

V Western Australian Series which are geographically isolated and which contain only 
one or at most only a very few representatives (forms) in Western Australia. From 
the data we have it appears that there must be a considerable number of species 
which come into this category. Not only are there species present from the inland 
region such as E. pyriformis, and E. tetraptera, with E. Forrestiana; E. Preissiana, 
and E. tetraptera with E. eudesmioides, but also important species from the south-
western coastal region such as E. calophylla with E. ficifolia, E. diversicolor, E. 
gomphocephala and E. erythrocorys. The further relations of these species are for 
the most part quite uncertain. However, in several examples links with northern 
Australian types may be traced.”

 We can see from the above tabulation how the Pan-Australian genera stand so far 
as their constituents i.e. their Sections and species are concerned. A general distribution 
naturally breaks down almost everywhere. Limitations of different kinds arise which are 
of tremendous value to us as evidence of the plant geographical relationships in extra-
tropical Australia. We meet with the relationships indicated for Eucalyptus everywhere 
- at first in the other Pan-Australian genera, later in the groups with disjunct areas of 
distribution and finally also in the annexed endemics of higher rank.
 I. Our first group in the case of Eucalyptus comprises the real Pan-Australian 
Series, represented by E. rostrata. In other genera or sections of genera, parallel cases oc-
cur. Thus for example in Thysanotus, Grevillea (§ Hebegyne), Cassytha, in the Podalyrieae,  
Acacia Sect. Juliflorae, in the group of related forms to Acacia salicina, Jonidium, Pimelea 
(P. microcephala) in most of the Myriophyllum species and in Goodenia. 
 II. Groups which are in general distributed in the Eremaea of the southern 
half of Australia. This subdivision includes numerous Pan-Australian genera. such as 
Casuarina, Grevillea (Prot.) (G. Huegelii), the terete-leaved Pubiflorae in the genus Hakea 
(Prot.), Cassytha (Laur., e.g. C. melantha), several groups of Acacia, Comesperma (Polgal.) 
(C. scoparium), Poranthera (Euphorb.) (P. ericoides) ,  Jonidium  (Viol.) (J. floribundium), 
several species of Melaleuca (Myrt.), Prostanthera (Labiat.) (Prostanthera serpyllifolia), 
certain types of Anthocercis (Scroph.) and Lobelia and finally Goodenia and some species 
of Senecio, have to be included in this subdivision.
 III. Western species which are closely related to certain eastern forms. In the 
case of Eucalyptus there are relatively few such species. In certain other genera, however, 
they are more numerous and obvious. They are mentioned here because they are the first 
examples we have seen of a geographical disjunction of which we shall see much more 
later. Typical examples are as follows:- Casuarina § Trachypitys, Hakea § Congynoides 
(Prot.), also Acacia myrtifolia (Legum.), Comesperma volubile and C. calymega, also Hib-
bertia (Dillen.) § Hemihibbertia and § Pleurandra, in the case of Pimelea Gilgiana (Thyme-
laeca.), its relationship to the eastern species Pimelia glauca, Darwinia with the members 
related to Darwinia diosmoides, some species of Hydrocotyle (Umbell.) and Opercularia 
(Rubiac.). Also in the genus Scaevola, § Pogonanthera and in Erechthites (Compos.).
 IV. Western series which are not closely related to eastern forms but are strongly 
developed in Western Australia. This endemic class possesses as far as the genus Eu-
calyptus is concerned a very typical representation of the group Cornutae. Other pan-
Australian genera are also present, but are in fact so numerous that I can only mention 
a few here. They are particularly noticeable in the Grevilleoideae; Grevillea, § Leiogyne, 
§ Eriostylis and § Manglesia. They are also present in the development of Hakea in the 
Southwest Province. Good examples are also provided in the Podalyriaeae, Acacia, (§ 
Pulchellae); Hibbertia (§ Hemipleurandra Dillen.); the polymorphic section Malichostachys 
in Pimelea (Thymel). There is also the Rinzia group in Baeckea (Myrt.), the Capitatae sec-
tion in Melaleuca; also in the genera Microcorys and Hemiandra (Labiat.) and the striking 
Rhynchangium group in the Stylidium (Stylid.).
 V. Western Australian series which are geographically isolated and which in-
clude only a few forms. This category of endemics, the extent of which appears to be sub-
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jective (in terms of stystematics), is not very large. However, many of the Sections which 
are enumerated earlier contain a few unusual species; Grevillea for example contains 
several, e.g. G. bipinnatifida, G. Drummondii, G. Wilsonii and G. quercifolia. Examples also 
occur in the Podalyrieae, in Hibbertia verrucosa (Dillen.) in Melaleuca violacea (Myrt.), 
Hydrocotyle homalocarpa (Umbell.); Anthocercis viscosa (Scrophul.), together with other 
examples. 
 The conditions given under headings II – V are repeated again in members of higher 
rank and are of greater importance. They will therefore be discussed in detail later. 
 The discussions on Pan-Australian genera provide sufficient stimulus to warrant 
closer study of the question of their extra-tropical occurrence, the nature of their group-
ing in Australia and their mode of occurrence in the Southwest Province. 
 With respect to this occurrence valuable material is provided by the condition of 
occurrence and distribution of members of the Sterculiaceae. The following information 
is provided by Pritzel (in Diels and Pritzel, Fragm. Austr. occ., p 365).
 “The family Sterculiaceae is a predominantly tropical one, but it has developed 
sections in the southern hemisphere, particularly in South Africa and Australia. These 
sections of the family are linked to the more temperate climatic conditions and exhibit 
their vegetative differences from their numerous tropical relations in their low shrub-habit 
of growth. In South Africa the chief genus is Hermannia. In Australia the Buettnerian 
genera Rulingia and Commersonia as well as the endemic Lasiopetaleae are present.
 The Sterculieae of Australia show close relationships with their tropical Asiatic 
counterparts, where the Australian genera are present, and where they show a strong 
development. In Australia, Sterculia has developed an endemic section in the subgenus 
Brachychiton, where species relate more to the character trees of the dry tropical regions. 
In the Eremaea it is true that some species do cross the Tropic of Capricorn towards the 
South. 
 In general, however, the members of the Sterculieae are restricted to the more 
tropical regions in Australia. The small number of representatives of the Helictereae and 
Hermannieae found in Australia are either species invading the extreme north of the 
continent from the Asiatic tropics or are at least very close relatives of these.
 The small number of representatives of the Helictereae and Hermannieae found in 
Australia are either species invading the extreme north of the continent from the Asiatic 
tropics or are at least very close relatives of these.
 The Australian genera Rulingia and Commersonia are also included with the 
moist-tropic subfamily, Buettnerieae. In agreement with their different habitats these 
Buettnerieae have developed considerable changes in their vegetative forms. As a con-
sequence they are now very unlike their tropical relatives. Commersonia echinata which 
is present in Queensland and New South Wales, may be regarded as the base form or at 
least as a direct link. It is distributed throughout the whole Malaysian-Australian mon-
soon region and is a true tropical growth. At the same time it presents resemblances to 
the other species of Commersonia, Rulingia and Commersonia represent genera derived 
from the tropical Buettnerieae, showing a marked reduction in petals, a more pronounced 
shortening of the staminal tube and a reduction in the number of the fertile anthers.
 The Lasiopetaleae are very closely related to the previous groups and as a con-
sequence are only separable from them with difficulty. The large Sterculiaceous genera 
of the temperate parts of south western Australia and south eastern Australia, namely 
Thomasia, Lasiopetalum, and Guichenotia show the greatest differences in flower structure 
from the tropical Buetternerieae - the petals being reduced to rudiments or completely 
suppressed. The stamens are definitely five in number and staminodia or a staminal 
tube, rarely present. In all these conditions the genera Keraudrenia, Seringia and Han-
nafordia are less definite and are consequently nearer to the Buettnerieae. This feature 
is also confirmed by the geographical distribution, in that, like the Buettnerieae, they 
possess a more Eremean or northern distribution.” 
 From this it appears that the family Sterculiaceae is a group which has invaded 
Australia from the North and then developed further within the continent.”
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 Unfortunately our other data are very rarely as precise as in this family. At the 
same time the morphological differentiation in other groups indicates the operation of 
similar factors. 
 Amongst these groups are Acacia and Eucalyptus which we may consider as the 
most important of Australian genera. The geographical distribution of the genus Acacia 
favours the theory of the tropical origin of the genus and Pritzel in his careful researches 
on the Western Australian Acacias (Diels and Pritzel, Fragm. Austr. occ., p.276) has actu-
ally indicated the probability that the main line of origin of the Australian Acacias would 
be found in one, or in a few more or less isolated forms which have entered Australia 
from the north or north-west.
 In the case of Eucalyptus the data suggests that the group from which the genus 
in Australia originated in the north-east belonged to that old region which has influences 
New Caledonia and even New Zealand (Metrosideros and Xanthostemon) In north-eastern 
Australia one also finds Angophora, a type which, when compared closely with Eucalyp-
tus, looks to some extent like the original type of the genus. 
 Engler�  has shown how a similar origin and course of development holds good for 
the Rutaceae-Boronieae, a group which, all things considered, is likewise to be regarded 
as Pan-Australian. He states that “it is quite certain that the Boronieae are nothing more 
than Xanthoxyleae (Evodiinae) which have undergone greater modification and which 
have extended in Australia and also in New Caledonia (they occur also in New Zealand 
although only one species has so far been recorded there).”
 In relation to the above it is interesting to note that many Pan-Australian genera 
extend to the Malaysian Region or at least to New Caledonia. Thysanotus (Lil.), Casuarina, 
Grevillea (Prot.), Cassytha (Laur.), Hibbertia (Dillen.), Jonidium (Viol.), Baeckea (Myrt.), 
Melaleuca (Myrt.), Anthocercis (Scroph.), and Stylidium (Stylid.) are some examples of 
this class. They possess, of course, different characteristics. 
 These show the lines of communication of Australia with the rest of the world so 
far as some of its most representative plant groups are concerned. They are of value, as 
providing the foundation for a knowledge of these important cases where the origin of true 
Australian types is not to be sought in the middle of the present area, but is excentri-
cally situated in the northern part. This appears to be the case for Acacia, the Rutaceae, 
Sterculiaceae and for Eucalyptus.

�. The Character of the Pan-Australian Genera in Western Australia.
The conditions and general development of the Pan-Australian genera in Western Austra-
lia fall into two categories. Either the level of development of the genus remains almost 
the same over the whole of the continent or a progressive alteration occurs which takes 
it beyond that stage.
 In the first case there may be a considerable change in vegetative appearance 
(morphology), in the second case considerable adaptational change and variation in the 
floral structure may appear, although what we may call the morphological ground plan, 
remains unaltered. There appears to be no tendency to advance beyond the eastern or 
central Australian conditions. Examples of the first case are Casuarina, Cassytha  (Laur.), 
Acacia, Jonidium (Viol.), Pimelea (Thymel.), Hydrocotyle (Umbell.), Anthocercis (Scroph.) 
and Opercularia (Rubiac.).
 Of more importance for the evaluation of the south western Australian flora, is 
the series of genera in which progression has taken place within the Southwest Province. 
We may cite some examples to indicate how this type of process works.
 A simple case is provided by reduction in the flower, in particular the androecium. 
The small group of the Triandrae in the genus Thysanotus (Lil.) is exclusively south-
western and is without doubt derived from the form with six stamens. In other groups 
the reduction affects the gynoecium and limits the number of ovules. This we can see in 
the genus Melaleuca, where there is a tendency to reduce the number of ovules to one 
in each compartment of the ovary. This is clear in the sub-series, Palidiflorae and leads 

1 A. Engler, über die geographieche Verbreitung der Rutaceen. Abhdl. K. Preuss. Akad. Wiss. Berlin 1896. p. 14.A. Engler, über die geographieche Verbreitung der Rutaceen. Abhdl. K. Preuss. Akad. Wiss. Berlin 1896. p. 14.
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finally to the genus Conothamnus which possesses the minimum number. The same pro-
gression can also be observed in Dampiera (Gooden.). This genus it is true, also occurs 
elsewhere than in south western Australia, though it is very probable that it originated 
in the south west. Pritzel (in Diels and Pritzel Fragm. Austr. occ., p. 574), stated that 
“the family Goodeniaceae in many respects reached the climax of its development in 
the genus Dampiera with its many species. The reduction in the gynoecium seen in the 
other genera of the Goodeniaceae, leads in Dampiera, to the typical condition of a single 
loculus and a single seed (with the exception of the two species in the Dicoelia). The ca-
lyx is completely rudimentary and the differentiation of the divisions of the corolla into 
three petals serving as an attraction-device, and two peculiarly modified petals appar-
ently serving for protection of the stamens and gynoecium, has become a characteristic 
of the genus. In addition to this the fusion of the anthers is always complete. Through 
the combination of all these progressions (found also to a certain extent in other genera 
of the Goodeniaceae ), Dampiera for instance, is regarded as one of the most advanced 
genera in the family. On account of its positive features the genus makes a more striking 
impression than does Goodenia for instance”.
 As indicated above, the case of Dampiera is characterised by progression in all 
parts of the flower. Here in the one case we have features which rarely occur together.
 Instead of leading to purely quantitative reduction many progressions lead to 
greater functional specializations. Examples are found in the Prostantheroideae group of 
the Australian Lamiaceae� . The genus Prostanthera which illustrates the most primitive 
condition in the morphology of the androecium, has attained a very diverse vegetative 
development in eastern Australia. In Western Australia it extends through the Eremaea 
to its boundaries but remains always far from the real Southwest Province. Its place is 
taken there by the genera Hemiandra, Hemigenia and Microcorys, which have evolved 
beyond Prostanthera by the partial modification of the anthers.
 A similar change in presented by the Section Candollea (of Labillardière and later 
writers) of the Western Australian Dilleniaceae. It can be distinguished from the Pan-
Australian Hibbertia by the grouping of the stamens into five bundles. This arrangement 
of stamens first developed in south-west Australia. It evidently originated in the vicinity 
of Hibbertia montana whose polymorphic group still maintains a very important position. 
The androecium of Hibbertia montana shows several similarities with the basic structure 
of Candollea (Hibbertia).
 One must also include as an example of progression the style structure in the 
Proteaceae, in the sections Manglesia (Grevillea) and Manglesioides (Hakea) which have 
developed a series of species in Western Australia. 
 Finally we can study another form of progression in the Myrtaceae-Chamaelauceae 
which affects the form of the whole flower. In the genus Darwinia we have a primitive 
species with crowded flowers where the participation of the bracts in anthobiological 
functions is only slightly stressed. This type belongs, to a certain extent, to eastern 
Australia. One species, however, (D. diosmoides) extends across into Western Australia. 
As we go further westward more complex forms become dominant in which the bracts 
become more and more corolla-like until finally the highest point of this development is 
reached in Darwinia macrostegia and its relatives. These possess beautifully coloured 
involucral bracts. Thus in Darwinia we see a very marked advance in floral biology made 
within the Southwest Province. This is all the more important since a parallel is found 
in the progressive modelling of the protective whorls of the flower in the related genus 
Verticordia (Fig. 75). Here also we find a certain tendency extending through a genus in 
Western Australia and gradually becoming more and more complete.
 These represent cases of an essentially different kind from those showing reduc-
tion in flower parts. Both should, however, be considered together here for they provide 
a great deal of evidence for the progressively wider development of many Pan-Australian 
groups in the region of the Southwest Province.

1 See Diels and Pritzel, Fragm. Austr. occ. p. 525.
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b. Disjunct Elements
 The connection indicated between the members of the Pan-Australian genera is 
accentuated by the type of distribution in the disjunctively distributed genera. 
 The flora of the Southwest Province contains a very considerable number of such 
cases. Their relations with the east of the continent proves more enlightening and more 
versatile, than one might have first expected.
 For all of these genera the Eremaea acts as a zone of separation between the west-
ern and the eastern areas. The extent of this separation zone, however, is very different 
in the various cases. The geographical position of the eastern portion of the area likewise 
varies. According to this we may distinguish three categories.

I. That eastern area which is markedly much more northern than the south 
western area, i.e. somewhat north of 25o S. lat. in the tropical north east 
: - North Eastern Types.

II. That eastern area which lies somewhere about the same latitude as the 
south western, i.e. between 25o and �� o S. lat. in eastern New South 
Wales.

III. That eastern area which lies more southerly than the south western, 
south of �� o S. lat. in Victoria, Tasmania and the euronotic region of 
South Australia.

 Classes II and III are however, very frequently combined constituting a single 
category: - South Eastern Species.

I. North Eastern Types.
 The following genera found in the Southwest Province are the most important 
examples of the north eastern types:

Borya (Lil.) Burtonia (Legum.) Keraudrenia (Stercul.) 
Haemodorum (Haemod.) partially Jacksonia (Legum.) Verticordia  Sect. Catocalypta (Myrt.) 
Persoonia Sect. Pycnostyles (Prot.) Isotropis (Legum.) Calythrix (Myrt.) 
Brachysema Sect. Leptosema (Legum.) Labichea (Legum.) Breweria (Solan.) 
 Albizzia (Legum.)  
 Diplopeltis (Legum.)  
 Byblis  
In addition to these there are smaller groups within more extensive genera, e.g. Stylidium.

 These genera vary greatly in the extent of their area of distribution and the mea-
sure of their disjunction. The conditions are clearly shown in the well developed and 
taxonomically uniform group represented by the genus Jacksonia (Fig. 76). The Legumi-
nosae-Podalyrieae as a whole are characterized by such relationships. E. Pritzel (in Diels 
and Pritzel Fragm. Austr. occ., p.2l7) has this to say regarding this type. “There are some 
genera whose area of distribution extends to tropical northern Australia, but as such 
they are essentially absent in the temperate east and southern Australia. For example: 
Brachysema, Burtonia, Isotropis, Jacksonia and Gastrolobium. On the other hand, these 
genera are strongly developed in the west and especially in the dry parts of the northern 
districts joining the central Eremaea. There is a distinct relationship between the spe-
cies present in these districts and those of tropical northern Australia. This applies in 
particular to species of Isotropis, Jacksonia and Brachysema. Species which extend from 
that tropical area to the temperate West across the Eremaea are Gastrolobium grandiflo-
rum and Isotropis atropurpurea.”
 The genera of the other groups follow the Jacksonia scheme. In many cases, how-
ever, lack of information regarding the tropical interior means that details of the degree 
of disjunction can not be determined with certainty.
 Thus in the case of the very important species, Borya nitida in Western Australia up 
to the present time, the only other species is B. septentrionalis , which is found only in a 
very limited area between Trinity Bay and Rockingham Bay in north eastern Queensland. 
It grows there in edaphically very similar habitats to those of its very closely related sister 
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species of the south-west of Australia. If it is not found more widely distributed in other 
intervening areas, Borya must surely be the most disjunctive species of all belonging to 
this group.
 The areas occupied by these groups provide one of the surprises of the Australian 
flora. Many obscure problems are indicated here. We can scarcely invoke climatic fac-
tors since the regions concerned occur under contrasting climatic conditions. On the 
one hand we have the region of the real summer rains, and on the other the district of 
marked winter rain. It is possible that edaphic factors play an important part in influenc-
ing distributions.  The case of Borya seems to favour this interpretation. Other northern 
Australian examples of this group include psammophyllous plants. How far similar fea-
tures apply to the remaining cases will remain undetermined until we know something 
more of the ecology of the northern Australian species.
 One thing is certain, however, from the nature of the two areas of distribution. 
This is that for the exchange between the east and west of Australia there must have 
also been at some earlier time, a connecting pathway in the north. To what extent this 
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pathway is still open today will only be known later. The solution of this question is 
dependent upon wider exploration and opening up of the more northern parts of the 
Australian interior.

II. South Eastern Types.
  The class of the south eastern types is very much more extensive. Here certain 
features of plant distribution in extra-tropical Australia are presented with greater clarity.
 For a better understanding we may first study the northern types belonging pre-
dominantly to New South Wales of Southern Queensland. The larger section (the genera 
distributed between the parallels of �0o and �0o S, can then be studied. Finally we may 
refer briefly to the elements belonging to the most southern section.

� Northern Subdivision.
 The genus Philotheca (Rutac.) illuminates the transition from the previous category, 
that of the north eastern types, to the south eastern one. The West Australian species 
[Philotheca hassellii] which is characterized by the disappearance of one of the loculi from 
the anther. Because of this it approaches very closely to the species Ph. calida present 
in north-east Queensland. In addition to this there is another species present in New 
South Wales in eastern Australia.
 Other representatives of the south eastern types in the northern sub-class are:

Dioscorea (Dioscor.) Xylomelum (Prot.) Actinotus (Umbellif.) 
Petrophila (Prot.) Aphanopetalum (Cunon.)  
Lambertia (Prot.) Chorizema (Legum.)  

 It should be noted that this small list includes only the most striking examples of 
the class, which enable one to draw reliable conclusions.
 Dioscorea and Aphanopetalum are hydrothermic tropical lianes in eastern Australia. 
In the wider sense they are members of the Malaysian element of the Australian flora. 
This is very rich in species in the above region and even forms true rain forests (Part 1). 
In Western Australia the above types are practically the only examples of this important 
floral element. They occur only in the warmer parts of the Southwest Province coastal 
region, between the Murchison and Murray Rivers. Here in winter time the temperature 
on an average never falls as low as it does in the deep south. Growing with them also one 
finds Clematicissus. Taxonomically this is somewhat isolated, but otherwise in terms of 
this present point of view, it is similar to the above.
 The three Proteaceaous genera listed above, i.e. Petrophila, Lambertia and Xylom-
elum, illustrate the disjunction very well, and provide excellent examples of this group. 
To them the genera Isopogon and Conospermum may also be added although they extend 
further southwards. Their full eastern development, however, occurs north of the latitude 
��o S. It is difficult to say why these genera which are so richly developed in Western 
Australia should show such poor development in eastern Australia, and why they are 
so geographically limited. The same holds good for Chorizema. This Leguminous genus 
agrees with the above mentioned Proteaceous genera in so far that its eastern representa-
tive (Ch. parviflorum) is very closely related to many West Australian species. The same 
thing is evident in the genus Logania in so far as the species L. pusilla is concerned. This 
species grows in the Sydney region but shows no close relationship with any species 
other than with L. serpyllifolia of far distant Western Australia.
 The genus Actinotus is distinguished by the possession of an intermediate area 
of distribution between the widely separated segments of its area of distribution. (But it 
also has a species in west Tasmania). Contrary to expectation, a species (A. Schwarzii) 
of this genus, has been found in the Macdonnell Ranges in Central Australia. It is a soli-
tary example, but nevertheless it is of great value. The existence of this species on the 
mountains of the desert-like inland region is doubtlessly due to local conditions, where 
water is available. One might speculate that the drying of the interior has led to the loss 
of the species from the surrounding districts.
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� General South Eastern Subdivision.
 The following Western Australian types which also have a general distribution in 
south eastern Australia may be noted. Their area of distribution is interrupted by the 
Eremaea:

Stypandra (Lillac.) Sphaerolobium (Legum.) Tetratheca (Tremandr.) 
Burchardia (Lillac.) Viminaria (Legum.) Amperea (Euphorb.) 
Laxmannia (Lillac.) Daviesia (Legum.) Kunzea (Myrt.) 
Patersonia (Irid.)  Aotus (Legum.) Callistemon (Myrt.) 
Orchidaceae (num. spp.) Pultenaea (Legum.) Haloragis § Oppositifoliae 
Banksia (Prot.) Hovea (Legum.) Xanthosia (Umbell.) 
Clematis (Ranunc.) Hardenbergia (Legum.) Leucopogon (Epacrid.) 
Cassytha (Ranunc.) Kennedya (Legum.) Mitrasacme (Logan.) 
Drosera (Sect.Polypeltes) Boronia (Rut.) § Pinnatae Logania (Logan.) 
Marianthus (Pittosporac.) Boronia (Rut.) § Terminales Lagenophora (Compos.) 
Billardiera (Pittospor.)            Crowea (Rut.)           Leptorrhynchus (Comp.) 
Gompholobium (Legum.) Asterolasia (Rut.)  

 The above imposing list contains many form-series which are important in rela-
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tion to the flora of extra-tropical Australia outside the Eremaea. A characteristic picture 
of the kind of distribution is supplied by the genus Banksia (Fig. 77). In spite of the fact 
that Banksia, so far as we know, is not present in the southern half of the region between 
���o and ��6o E. long., the genus is developed in both disjunctive segments of the area. 
It also appears better developed in the west than in the east, or at least it shows greater 
vegetative diversity in the former part.

 It seems quite general in this group for the degree of development of the genera 
to be unequal in the two areas where they occur.  Banksia (Prot.), Drosera § Polypeltes, 
Sphaerolobium (Legum.) Daviesia (Legum.), Tetratheca (Tremandr.), Leucopogon (Epacr.) 
and some others are decidedly richer in the south western area, while Clematis, Pultenaea 
(Legum.), Mitrasacme (Logan.) and others show more diversity in the south east.
 The species of the two areas are frequently very closely related. In the Orchidaceae 
more than twenty species of the east and west are so similar in structure that they are 
usually reckoned as being conspecific. The same applies for species of Stypandra (Lil.), 
Burchardia (Lil.) Clematis, Viminaria (Legum.), Mitrasacme (Logan.), and others. In Pat-
ersonia (Irid.), we find on this side the same kind of flower structure as over there. This 
is true also of Banksia. In Trachymene (Umbell.) an interesting division of the genus has 
taken place in the two areas, the section Dendromene being strongly developed in the 
east, whilst it is uncommon in the south eastern districts of Western Australia. On the 
other hand the section Platymene is developed predominantly in Western Australia, be-
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ing only representerd in the east by T. heterophylla which really occupies a special place 
since it is morphologically intermediate between the two sections.
 If one takes into account the degree of disjunction in this group, in connection 
with the conditions of relationship amongst the species, the importance of the southern 
route for the exchange of species between the east and west stands out very clearly. Its 
importance is still more clearly shown in the next subdivision - that of the southern 
types.

�  Southern Subdivision.
 The southern subdivision has been defined earlier in this chapter. It contains the 
genera which are common to the west and east, but which are only fully developed south 
of the ��o parallel in the east. The following genera may be mentioned:

Calectasia (Lillac.) Cheiranthera (Pittospor.) Brachyloma § Lobopogon (Epacr.) 
Adenanthos (Prot.) Lhotskya (Myrt.) Astroloma (Epacr.) 
Drosera § Erythrorhiza Styphelia § Soleniscia (Epacr.) Acrotriche (Epacr.). 

 The relative degree of representation or development in the areas of distribution 
shows the same differences as those in the previously discussed groups. In the genera 
Adenanthos and Astroloma the west is much the richer while in other genera, numeri-
cally the relations are more equal.
 

 So far as relationships are concerned we again find a strong tendency to resem-
blance which may extend to con-specificity of species. Examples of such are Calectasia 
cyanea and Astroloma humifusum.
 Thus in this subdivision one finds most clearly indicated the degree of resem-
blance between the two southern corners of the Continent. This feature is clearly seen 
throughout the section of the south eastern types. An active exchange must have taken 
place between the two areas. At present the traffic for most genera would seem to be 
prevented by the hinterland of the Great [Australian] Bight. The problem of the path of 
communication is therefore a question of floral history and can only be solved along such 
lines.
 From this point of view the importance of the Epacridaceae in the southern sub-
division may warrant closer study of one of its genera. The genus Acrotriche has been 
referred to by E. Pritzel (in Diels and Pritzel, Fragm. Austr. occ., p. 479), as follows : 
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- “The species of this natural genus are shrubs of the coast hills of south-east Australia 
extending as far west as Kangaroo Island. Further west again there follows a great stretch 
across the Bight where they have never been observed as yet. The genus only reappears 
when the south coast of Western Australia is reached on the far side of Cape Arid, where 
granite hills again border the coast. Two species identical with those east of the Bight 
occur here, together with a closely related one. It is thus a characteristic example for the 
relationship between the flora east of Spencer Gulf and that of the south coast of Western 
Australia from King George Sound to Cape Arid. It is best explained on the assumption of 
the existence at some time of a direct communication right across the Great Bight. The 
resemblance of the geological structure of these parts of the south coast lends support 
to this theory.”
 The above fits in, mutatis mutandis [with suitable alterations], with information 
provided by the other genera of this group. Very close floristic relations still exist between 
both these districts separated by the Great [Australian] Bight. It is expressed in the fact 
that many genera and species are common to the two districts. Amongst these the fol-
lowing may be mentioned:

Daviesia incrassata (Legum.) Kennedya prostrata (Legum.) L. Richei (Epacr.) 
D. pectinata (Legum.) Lasiopetalum discolor (Stercul.) L. australis (Epacr.) 
Pultenata tenuifolia (Legum.) L. parviflorum (Stercul.) Astroloma humifusum (Epacr.) 
P. vestita (Legum.) Leucopogon Woodsii (Epacr.) Logania vaginalis (Log.) 
Eutaxia microphylla (Legum.)   

 A series of cases where the closest affinity exists may be appended directly to the 
above. A good example, according to Pritzel (Fragm. Austr. occ. p. 379), is furnished by 
the relationship between Lasiopetalum cordifolium of the west and L. Schulzenii of the 
east. “The east Australian species is limited to the eastern side of the Great Australian 
Bay [Bight] but is so closely related to L. cordifolium of the south eastern part of Western 
Australia, such that if the Great Bight did not penetrate so deeply to the north it would 
be considered to be the most easterly type of the western species”. The following pairs of 
species exemplify the very same conditions:

           West           East
Xerotes rigida Xerotes longifolia
Xanthorrhoea Preissii Xanthorrhoea quadrangulata
Drosera rosulata Drosera Whittakeri
Cheiranthera filifolia  Cheiranthera linearis
Styphelia melaleucoides Styphelia pusilliflora 

c. Endemic elements
 Taking the Australian genera as usually defined today, we find that Western Aus-
tralia has 8� endemic genera. This number is made up of very different members. It is 
necessary therefore to arrange the individual elements into natural groups. The measure is 
provided by their taxonomic position. Naturally there is always something arbitrary in the 
result but this is inevitable. Following these lines the genera fall into three groups� :
 1. Isolated genera or generic groups, without recognisable connections. 
Endemics of the first order.
 �. Genera with indirect connections to Pan-Australian series. Endemics 
of the second order.
 �. Genera with direct connections to the Pan-Australian series. Endemics 
of the third order.

1. Isolated genera. Endemics of the first order.
This very important class comprises 30 genera, as follows : -  

� Note: The generaNote: The genera Onychosepalum (Cyper.) and Isandra (Scrophul.) have not been noted because I have not studied 
them myself and am unable to express a satisfactory opinion on their position without doing so.
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Reedia (Cyper.) Conostylideae (Amaryll.) with: Emblingia (Embl.) 
Evandra (Cyper.)  Phlebocarya Cephalotus (Cephalot.) 
Lyginia (Restion.)  Tribonanthes Eremosyne  (Saxifrag.) 
Ecdeiocolea (Restion.)    Blancoa Stylobasium (Rosac.) 
Anarthria (Restion.)    Conostylis Calycopeplus? (Euphorb.) 
Dielsia (Restion.)    Anigozanthos Psammomoya (Celastr.) 
Dasypogon (Lillac.)    Macropodia Clematicissus (Vitac.) 
Calectasieae (Lillac.) with: Nuytsia (Loranth.) Balaustion (Myrt.) 
 Kingia Simsia (Prot.) Anthotroche (Solanac.) 
 Baxteri Synaphea (Prot.) Amblysperma (Compos.) 
 (Calectasia) Franklandia (Prot.)  

 Of these genera a few show signs of links with other Australian form-groups. eg 
Dasypogon and Balaustion.  Most of these, however, possess no close relation of any kind 
in another part of Australia or in other parts of the world (if one excepts the Conostylideae 
where Lanaria (of the Cape) and Lophiola (of Atlantic North America) seem to enter into 
relationships with this otherwise pure Western Australian group. The linkage between 
the Amblysperma and the Brazilian Trichocline should also be noted.
 The development of most of these endemics in Western Australia is very restricted. 
Almost half of them may be said to be monotypic: Reedia, Ecdeiocolea, Dielsia, Kingia, 
Bateria, Blancoa, Macropodia, Nuytsia, Emblingia, Cephalotus (Fig. 80), Eremosyne (Fig. 
79), Clematyicissus, Balaustion and Amblysperma. The following show a somewhat greater, 
but still very restricted development:  Evandra, Dasypogon, Phlebocarya, Franklandia, 
Psammomoya, and Anthotroche. Somewhat richer in forms are the genera Anarthria, 
Tribonanthes, Anigozanthos, Simsia and Synaphea, but only one - Conostylis belongs to 
the really polymorphic genera of the Southwest Province.
 By and large the general distribution agrees with this. The genera Tribonanthes, 
Conostylis, Anigozanthos, Simsia and Synaphea and perhaps also the less well known 
genus, Calycopeplus are represented throughout the Southwest Province. In their range 
of forms they reflect the diversity of the environmental forces to which they are sub-
jected. 
 The other genera are more restricted in distribution. We do not, however, know 
with absolute exactness where the boundaries lie. 
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 Ecdeiocolea, Emblingia, Stylobasium and Clematicissus are characteristic of the 
more north western part of the Province. Macropidia occurs south of this area. Owing, 
however, to its close connection with Anigozanthos this genus cannot really be classed 
as equivalent to the others. Between the Moore River and King George Sound (the wet-
test region and in some respects the nucleus of the whole Province) one finds the home 
of several endemics: 

 Dasypogon  Blancoa 
 Kingia Amblysperma
 Phlebocarya

 Further to the south as we travel towards the south coast, the areas where Bax-
teria, Eremosyne, Franklandia and Cephalotus occur, follow in succession. These four 
genera are decidedly peculiar amongst the endemics of the region. However, to illustrate 
how far we are still from knowing the exact distributions of even these striking examples 
we may take Cephalotus (Fig 80.).This is by far the most famous of all the south-western 
Australian autochthonous plants. Its area is usually stated to be very small and from 
the literature one finds that it only occurs on King George Sound. As a matter of fact it 
extends westward at least as far as Deep River. No one has followed it yet to the East, 
but one assumes that it grows near Esperance Bay since that was where Labillardière 
who first described it made his collections. Unfortunately he does not specify the actual 
locality of his discovery. If this species does occur as far East as Esperance, the area 
(although but a narrow strip of coastal country) extends across 5-6o of longitude. 
 The inner dryer landscapes of south west Australia are poorer in isolated endemics 
but Psammomoya and Anthotroche are found on the sand heaths of the Avon District. 
Balaustion, a small myrtaceous shrub which grows closely pressed to the ground and has 
flowers like small pomegranate flowers, occurs further to the east. It in fact penetrates 
far into the Eremaea and may be collected as far east as Coolgardie.
 To properly understand south western Australia, it is essential to know the mode of 
distribution of the endemics. They are present to as larger or smaller degree in all botani-
cal districts but they are not strikingly more abundant in one than another. One never 
comes across any particularly favourable localities or centres of endemism and nothing 
like a kind of asylum for relicts. On the contrary the distribution is predominantly even. 
This is a reflection of the continuity in the grading of all the environmental conditions, 
both in the present and the past.

�. Endemics of the Second Order
 By endemics of the second order we understand those genera which have relations 
in other parts of Australia but which at the same time are always separated from them 
by considerable morphological differences. These relations are sometimes Pan-Australian 
genera (perhaps Calothamnus for example represents such a case) but often they are 
restricted to the south western quarter of the continent and may be conceived as types 
taking the place of our south western endemics. In this group I consider there are about 
�� genera:

Loxocarya (Restion.) Chorilaena (Rut.) Phymatocarpus (Myrt.) 
Chaetanthus (Restion.) Diplolaena (Rut.) Cosmelia (Epacrid.) 
Hydatella (Centrolepid.) Platytheca (Tremandr.) Andersonia (Epacrid.) 
Arnocrinum (Lil.) Tremandra (Tremandr.) Sphenotoma (Epacrid.) 
Hodgsoniola (Lil.) Actinodium (Myrt.) Diaspasis (Gooden.) 
Johnsonia (Lil.) Hypocalymma (Myrt.) Pentaptilon (Gooden.) 
Agrostocrinum (Lil.) Calothamnus (Myrt.) Pithocarpa (Compos.) 
Sollya (Pittosp.) Regelia (Myrt.)  
 
 All these genera belong to families or tribes which are amongst the characteristic 
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elements of the flora in the whole of extra-tropical Australia.  
 Their development in Western Australia like that of the members of the previous 
group, is not extensive. There are some monotypic genera here also, e.g. Hodgsoniola, 
Platytheca, Cosmelia, Diaspasis  and Pentaptilon. The majority is oligomorphic. Hyda-
tella, Johnsonia, Arnocrinum, Agrostocrinum, Sollya, Tremandra, Chorilaena, Sphenotoma 
and Phymatocarpus. The remaining genera - Diplolaena, Hypocalymma, Calothamnus, 
Andersonia, and Sphenotoma are the members of the group which are distributed in 
several districts or throughout the whole Southwest Province. They are correspondingly 
diversified in their development. Hydatella as an aquatic plant seems to occur wherever 
permanently fresh water is available.
 If one leaves these richly developed genera with their extensive areas of distri-
bution on one side, one sees again the limitation which was marked in the case of the 
endemics of the first group. Pentaptilon is widely distributed in the north. More to the 
south, somewhere between the Murchison and Swan Rivers one finds Arnocrinum. From 
the Swan River region and the Avon River down far to the south east, Johnsonia, Agros-
tocrinum and Sollya occur. Nearer to the south coast follow Chorilaena, Platytheca and 
Sphenotoma. Actinodium, Cosmelia and Diaspasis are completely southern but their 
areas of distribution, while partially overlapping, do not completely coincide. It is only 
in a small section of the district around King George Sound that all six occur together. 
 Compared with the endemics of the first order there is a slight tendency to favour 
the southern landscapes.

�. Endemics of the third order.
 The endemics of the third order have less marked qualities. The connection with 
a Pan-Australian group is unmistakable. They may be regarded as off-shoots which have 
only branched off from the stem elements in Western Australia. 
 This group contains approximately �0 genera:

Diplopogon (Gramin.) related       to  Amphipogon
Acanthocarpus (Lil.) ” ” Lomandra
Stawellia (Lil.) ” ” Laxmannia
Epiblema Orchid.)  ” ” Thelymitra
Dryandra (Prot.)  ” ” Banksia
Tersonia (Phytolacc.) ” ” Codonocarpus
Jansonia (Legum.) ” ” Brachysema
Latrobea (Legum.) ” ” Pultenaea
Nematolepis (Rutac.)  ” ” Phebalium
Geleznovia (Rutac.)  ” ” Eriostemon
Guichenotia (Stercul.) ” ” Hannafordia
Lysiosepalum (Stercul.)  ” ” Thomasia
Chamaelaucium (Myrt.) ” ” Darwinia
Wehlia (Myrt.) ” ” Lhotzkya
Scholtzia (Myrt.) ” ” Baeckea
Beaufortieae (Myrt.) ” ” Melaleuca
Conothamnus (Myrt.) ” ” Melaleuca
Lamarchea (Myrt.) ” ” Melaleuca
Eremaea (Myrt.) ” ” Melaleuca
Schoenolaena (Umbell..)  ” ” Xanthosia
Coleanthera (Epacrid.) ” ” Styphelia
Conostephium (Epacrid.) ” ” Astroloma
Needhamia (Epacrid.) ” ” Leucopogon
Oligarrhena (Epacrid.) ” ” Leucopogon
Microcorys (Labiat.)  ” ” Prostanthera
Mallophora (Verben.) ” ” Dicrastyles
Physopsis (Verben.) ” ” Dicrastyles
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Hemiphora (Verben.) ” ” Pityrodia
Verreauxia (Gooden.)  ” ” Scaevola
Anthotium (Gooden.) ” ” Dampiera In so far as the 
individual genera are concerned we find the same conditions prevailing in this 
group as in the former one: Epiblema, Jansonia, Lamarchea, Needhamiella, Oli-
garrhena, Mallophora, Physopsis and Hemiphora are to be named as monotypic 
genera. Species and form development is limited in Acanthocarpus, Stawellia, 
Tersonia, Nematolepis, Geleznovia, Nematolepis [sic], Lysiosepalum, Wehlia, Cono-
thamnus, Schoenolaena, Coleanthera, Verreauxia and Anthotium. Pleomorphism 
is greater in Guichenotia, Chamaelaucium, Scholtzia, the Beaufortieae, Eremaea, 
Conostephium and Microcorys. In Dryandra it is especially evident. This genus is 
perhaps the most interesting and the most difficult of all the endemic genera of 
Western Australia. As it forms “a network of forms with the most diverse combi-
nations of characters� ”.

 If one considers the characteristic and distinguishing features of this endemic 
group one becomes aware of certain similar tendencies. These are expressed in several 

1 Diels and Pritzel, Fragm. Austr. occ. p. 170.
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members in a manner not seen in the previously discussed groups. These tendencies are 
often revealed as being biologically helpful, or as morphological progressions.
 One biological feature for example is that of the apparently protective device de-
veloped for the young flower by involving wider and wider circles into its service. This is 
illustrated by the heightened development of the involucre (Fig. 81), or of the calyx (Fig. 
82). These features occur in several of our genera and to a certain extent characterize 
them. Such is the case in Jansonia, Geleznovia (Fig. 82), Lysiosepalum, Guichenotia and 
Eremaea. In Dryandra the shortening of the inflorescence together with the development 
of an involucre are essential features which separate the genus from Banksia.

 Other genera are distinguished by morphological progressions. 
 In the genus Nematolepis (Rut.) we note the fusion of the petals. In Coleanthera 
(Epacrid.) the anthers are fused together, a feature not observed in related genera. 
Stawellia (Lil.) shows reduction in the number of stamens, and the flowers have become 
dioecious. Oligarrhena (Epacrid.) and Hemiphora (Verben.) are characterized by the re-
duction of the stamens to two. In Scholtzia (Myrt.) the number of ovules is reduced to two 
and in Conothamnus (Myrt.) to one. The Labiate genus Microcorys is characterised by the 
differentiation of the anthers which are no longer made up of two complete halves as in 
Prostanthera, but of one fertile half - the lower one is modified and is sterile. These are all 
progressive features in the organographical sense and since it is this kind of modification 
which characterizes a large part of the elements of this class of endemics, it indicates 
their nature quite clearly. They are off-shoots, “new twigs on old stems”, which have only 
developed in Western Australia. 
 Their origin or evolution naturally has no influence on distribution. Consequently 
the areas of distribution of these genera present similar features to those of the other 
endemics treated above.
 Several tend to be northern forms - in particular Geleznovia, Acanthocarpus, 
Scholtzia and Eremaea which never occur south of the Murray River. In the west – i.e. 
in the coastal landscapes - this also holds good for Chamaelaucium, Guichenotia and 
Verreauxia. But in the Swan River neighbourhood these genera move inland from the 
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coast. They avoid the wettest part of the area passing inland towards the south. Here 
Chamaelaucium and Guichenotia penetrate to the dry south-east coast while Verreauxia 
becomes lost in the far interior.
 A more southern distribution is shown by Jansonia, Latrobea and Schoenolaena. 
It is only, however, east of the Frankland River that a new and very powerful develop-
ment takes place with the appearance of Nematolepis, Lysiosepalum, the noteworthy trio 
- Coleanthera, Needhamiella and Oligarrhena and the uncommon polymorphic genus 
Microcorys, which appears to continue into the far interior.
 In the greater part of the Southwest Province Conostephium is present, but far 
more important for the whole region is Dryandra whose constitution and distribution 
has already been discussed.
 The interior regions provide more endemics for this category than for the first two 
classes. We have already shown that Guichenotia, Verreauxia and Microcorys extend into 
the interior but we must add four other genera, namely Wehlia, Mallophora, Physopsis 
and Hemiphora. These may be considered as creations of the sandy wastes of these land-
scapes. They are all found close to the boundary between the Southwest Province and 
the Eremaean Province. They occur in the region of winter rainfall but are collectively 
related to the Eremaean elements. They have the variable appearance shown by such 
Eremaean types as they approach the regions of winter rainfall.

d. Naturalised Colonists
 The Western Australian flora has also, and quite naturally through the presence 
of man, been invaded by aliens. As far back as 1840 Drummond stated in his letters 
that foreign weeds were spreading in the Colony. Most of them came from Cape region 
[South Africa] and from the eastern states of Australia. In some cases, e.g. Hypochaeris, 
one can trace exactly how they came and how they spread through the country. Most 
of them, (eg. Anagallis arvensis, Heliophila pumila (Crucif., Cap.) and Romulea rosea (L.) 
Eckl. (Irid., Cap.) have not as yet multiplied to any really great extent. They occur close 
to the towns and along the older traffic routes. Only a few of these invaders are really 
common. Briza maxima for example is common in the natural and original formations 
while Cryptostemma calendulaceum (Comp., Cap) in places - particularly in the north 
- covers whole fields entirely with their yellow ray flowers. Other species are only locally 
developed to any extent and give one the impression of being garden escapes – e.g. Psora-
lea pinnata (Legum.) from the Cape at King George Sound, or the wild roses in the open 
woodlands of the Blackwood River region. I have not observed any really marked effect 
of these introduced species on the native vegetation.

II. Eremaean Province
 The elements of the Eremaean flora fall into several categories. To a certain extent 
they belong to groups which according to relationship and distribution can be traced 
from the north. There is in addition a considerable percentage belonging to polymorphic 
groups which have originated in the Eremaea. Finally there are some constituents which 
appear to have come from the surrounding coastal regions. Examples of these three 
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sections will be discussed in the following pages. Final results are not available as it is 
impossible in many cases to judge the relationships and correct position of the species 
concerned.

a.  Northern Elements
 Members of this group have come apparently from the north.  
 In his description of the tropical Australian flora, Hooker (Fl. of Aust., p. XXXVIII 
on) gives a long list of species which extend from Australia into tropical countries. In 
addition to these there exists a considerable number of genera which may be taken as 
tropical elements in Australia. They differ, however, among themselves in-so-far as the 
degree of further development within Australia is concerned, and the extent of their in-
fluence on the neighbouring winter rainfall regions.
 �. The species of Loranthus, particularly in the western Eremaea, show relation-
ships with the north. Throughout Australia they become rarer as we travel south, and 
they are completely absent in Tasmania.
 2. The Santalaceae (Part 4, Ch. 3) are relatively uniformly distributed over the 
Australian continent. Many species traverse the entire Eremaea without interruptions 
of any extent, e.g. Fusanus spicatus, Choretrum glomeratum and Exocarpus aphyllus. 
Notwithstanding this, however, there is a slight tendency to favour the east where some 
species of Santalum, Omphacomeria and several distinct species of Exocarpos are found. 
Since the western parts of the area have little to balance this and present no primitive 
forms, we may assume that the centre for the Santalaceae also lies in the north east. The 
close relations of the Malaysian-Indian Santalaceae as well as the fact that members of 
the Anthoboleae of Australia appear to be descendant types, provides further support 
for this assumption.
 �. The Phytolaccaceae resemble the Santalaceae in so far that the biggest devel-
opment of the group is found in the Eremaea and the more primitive forms are found to 
the east. The west possesses a number of derived types (Gyrostemon subnudus, species 
of Didymotheca and Tersonia), while on the other hand, in the east polycarpic species of 
Codonocarpus occur.
 �. The two Eremaean members of the Pittosporaceae of our region are without doubt 
eastern types which extend over the whole Eremaean area without specific change.
 �. Several genera of Leguminosae - eg. Crotalaria, Indigofera, Glycyrrhiza, Cassia 
and related forms - resemble the Malvaceae and the Tilliacean genus Corchorus in that 
as real tropical elements they are developed predominantly in the northern Eremaea. 
Some show little variation in form, e.g. Glycyrrhiza, but others have developed a variety 
of forms and belong to the character plants of the warmer Eremaea, eg Cassia, Sida and 
Hibiscus.
 6. I place the Australian Sterculiaceae also amongst the tropical elements. Their 
development in Australia is nevertheless so important that they have already been dis-
cussed in detail.
 7. Didiscus (Umbell.) is a predominantly Western Australian Eremaean type. Its 
general distribution points to a north eastern origin.
 8. Halgania (Borrag.) may be regarded as a descendant of a palaeotropical Bor-
raginaceous type embodied in Trichodesma.  It has spread far over the Eremaea and 
developed an adaptively ordered network of forms.

b Autochthonous Elements
 These very important elements, which disclose nothing about a foreign origin, 
appear to have developed in the Eremaea itself out of types which are no longer in exis-
tence.
 1. Amongst these I include the Amaranthaceae. This is, however, at the same time 
a kind of transition to the preceding group (northern elements). They are true Eremaean 
plants and many typical species extend right across the Australian dry region. But in 
contrast to the Myoporaceae; and other families, the Amaranthaceae shows no impor-
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tant development in the south. Its main centre lies in the north, probably in the north 
western tropics, where new and peculiar forms are still being discovered. In the south 
on the other hand Trichinium and Ptilotus are distinctly rare.
 �. The preference for the north is not so evident in most other types in this category. 
Very many important components such as the Chenopodiaceae, Cruciferae, Portulaca-
ceae, Templetonia (Legum.) Swainsona (Legum.), Zygophyllaceae, Dodonaea (Sapind.) - at 
least to a large extent, Loudonia (Halor.), Brunonia and many genera of Composites in 
the Eremaea (Calotis, Brachycome, Olearia, Minuria, Angiantheae, Helichrysum - several 
species, Waitzia, Helipterum and Podolepis, pass more or less uniformly over the southern 
parts of the Eremaea.
 �. Other groups are characteristically massed in the south west. Morphologically 
they show that they have originated or been stimulated to vigorous development there. 
An example is provided by the family Myoporaceae. I have studied the genus Myoporum 
and discussed the conditions of the more progressive groups as follows (Diels and Pritzel, 
Fragm. Austr. occ., p. 535.): “The progressive evolutionary changes in the corolla and ovary 
seem to have reached completion in the southern half of the Australian continent. This 
is particularly true in parts where the dry areas of the interior most closely approach the 
coast (South Australia and easterly parts of Western Australia). The northern half of the 
continent is poor in Myoporacean types, and also in the most northern parts of Western 
Australia they are poorly represented.” Several sections in Bentham’s grouping extend 
in relatively unaltered form over the whole of Australia through the Eremaean region. 
“But it is only in South and Western Australia that the relationship between these types 
themselves, and between the main components of the Family, becomes closer.”
 A similar condition holds good for the Frankeniaceae in which an unmistakeable 
progressive development has taken place in the western parts of the Eremaea. I have made 
the following statement regarding it in Fragm. Austr. occ., p. 388: “There are a number 
of well defined species in the boundary regions of the Eremaea, particularly where the 
influence of the winter rains is felt. There are three ways in which these endemics become 
modified. First there is the crowding together of the flowers (such as occurs in so many 
endemics particularly of Western Australia). Then we have reduction of the number of 
whorls to two, (as in the Frankenia tetrapetala group). Finally there is a strong reduc-
tion in the number of ovules, obviously independently arrived at in several species. The 
endemic Frankenia species of Western Australia are therefore characterized by features 
which suggest earlier modification. Whether or not the modified species developed from 
older species still in existence is impossible to say.”
 In this connection the so called Verbenaceae of the Eremaea must be mentioned 
–the Lachnostachydinae and the Chloanthinae. The origin of the both groups involved 
here is obscure. In the case of the Lachnostachydinae we find that in addition to the more 
widely spread genera Newcastelia and Dicrastylis, other types are present in the south 
west area of the Eremaea. The Chloanthinae have developed two secondary centres of 
development - one on the western margin of the Eremaea and in the transition zone to 
the Southwest Province, the other in the north east of the whole area.
 The family Compositae has also produced several developmental centres in the 
western part of the Eremaea. Genera involved here are Waitzia and Helipterum and also 
those groups out of which Schoenia and Cephalipterum have been differentiated.

c.  Intrusion of Eremaean elements into the Southwest Province.
 The Southwest Province includes certain formations in all its boundary districts 
which are characterized by their Eremaean facies. This is most evident in depressions 
carrying a heavier soil with a loamy or clay substratum. It is through channels and valleys 
that many representatives of the Eremaea invade the Southwest Province. Some of them 
extend far into the south western floral zone, so that both floral types are represented in 
the vegetation.  Such species are nevertheless to be looked on as wandering members of 
the Eremaean flora and in most of the south western districts they disappear altogether. 
Owing to their direct connection with the Eremaea, however, they need no further discussion here.
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 On the other the importance of the Eremaean elements in relation to the coastal 
region of the south west, deserves particular mention. We have already pointed out in 
describing the formation, what a large number of Eremaean elements extend along the 
coast or at least intrude far into the littoral area from the east and north. Many repre-
sentatives of the families Santalaceae and Loranthaceae have thus penetrated into the 
coastal woodlands and occur further south in these formations, than anywhere else in 
the true south western flora.
 Callitris robusta (Pinac.) an important almost Pan-Australian species is absent from 
the whole of the South Western Province with the exception of the littoral zone where it 
occurs not uncommonly as a bush or tree. Similar conditions are presented in the south 
east part of the Province by Callitris Drummondii.  In addition to these examples there 
is a whole series of species whose distribution is more or less the same in forms of the 
criteria adopted. They are amongst the most common features of the coastal formation of 
the south-west. I might mention Gyrostemon (Phytolacc.), Fusanus acuminatus (Solan.) 
[sic], Pittosporum phylliraeoides (Pittspor.), several acacias and some species of Euca-
lyptus, Templetonia retusa (Legum.), Zygophyllum fruticulosum (Zygophyll.), Frankenia 
pauciflora (Franken.), Eremophila Brownii (Myopor.) and Olearia axillaris (Comp.).
 In the Angiantheae (Compos.) we can demonstrate as follows (Diels and Pritzel 
Fragm. Austr. occ., p.608): “As so commonly occurs in the Eremaean groups, the Littoral 
zone has its own species which extend along the coast from Shark Bay down below the 
Swan River - (eg. Angianthus Cunninghamii, Calocephalus Brownii )”.
 Several factors are involved in bringing about these close relations between the 
Littoral and Eremaean areas.  The most important are the edaphic influences. These act 
directly through the ability of both types of floral elements to tolerate high concentra-
tions of sodium chloride, and indirectly and perhaps most important still, through the 
exclusion of most of the south western plants from such areas. Another factor influencing 
the existence of many of the Eremaean plants may well be the lack of those trees whose 
absence results in the more open character of the plant associations. Such Eremaean 
plants appear to be unable to penetrate into the south western forest areas, but they can 
find their way to the Littoral zone by way of the north and east. The genus Adriana of the 
Euphorbiaceae which is certainly not an original type of the south west, is an example 
showing both modes of entry. A. tomentosa has its headquarters in the tropical north 
west of the continent from whence it has passed south beyond Shark Bay into the north 
western part of the south western Littoral. The second example is A. quadripartita which 
occurs commonly on the south coast and extends along the shore of the Great [Austra-
lian] Bight. It borders the Southwest Province over a wide range and extends north at 
least as far as the Swan River.
 With the exception of the Pan-Australian elements treated earlier the polymorphic 
groups of the Eremaea stop at the boundary of the Southwest Province, or if they do 
penetrate they show no further development there. The contrasts in the character of the 
climate may well explain this.
 There are, however, some exceptions from this normal condition. Thus in the case 
of the Verbenaceae there is an important further evolution on the south western margin 
of the Eremaea which is possibly due to the influence of the winter rain climate. Lach-
nostachys, which is a most progressive genus of the Lachnostachydinae attains a high 
degree of development there. The Chloanthinae are also “most richly developed on the 
western margin of the Eremaea and in the transition zones of the Southwest Province” 
(Diels and Pritzel Fragm. Austr. occ., p. 495).
 Certain species of the genus Dodonaea are of great importance within the real Southwest 
Province� . However the greater part of this genus is undoubtedly Eremaean, moreover, on general 
plant geographical grounds, the genus appears in the Southwest Province only as a secondary 
development. It should be noted that the group, “Cornutae”, (in which the wings of the fruit are re-
duced) originated in the south west. The other sections of the genus originated in the Eremaea.

1 See Diels and Pritzel, Fragm. Austr. occ. p. 344, 345.
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 CHAPTER 3  FLORISTIC RELATIONSHIPS OF EXTRA-TROPICAL WESTERN 
AUSTRALIA WITH OTHER REGIONS.

a. Relationships with other parts of the Earth, particularly the Cape region.
 The flora which characterizes the extra-tropical parts of Western Australia is 
not restricted to the two provinces of this area, but extends far into other parts of the 
continent. It is specifically Australian. It shows therefore, the closest relationship to the 
flora of the east coast of the continent and presents also important links with that of 
the northern part of Australia. The above, however, includes all its affinities. In no other 
part of the earth does one find connecting links. While eastern Australia is in very close 
connection with the Malaysian-Papuan region, Western Australia shows no such con-
nection with Malaysia to the north.
 There is no evidence for even an indirect exchange since there is no inclusion 
of the Malaysian components of the east Australian flora in the extra-tropical west. This 
negative character is the most important difference between the east and west Australian 
floras. The only examples which might be considered as exceptions are certain liana-like 
plants of the northern Southwest Province (Clematicissus, Dioscorea), but they are of no 
great account.
 One has often had occasion to refer to the floristic relations between south 
west Australia and Cape region [South Africa]. This is due in the first place to the geo-
graphical analogies between both regions, the general resemblance in structure, climatic 
differentiation, and in certain analogies which may be demonstrated in the types of soil 
on the western coastal plain. A similarity in the physiognomy of the vegetation has been 
brought about by these features - the dominance of the everlasting green sclerophyll 
formations with great diversity of species. Taking everything into consideration, however, 
there are still great differences between the vegetation of the Cape region and Western 
Australia. To fail to appreciate this despite the similarity of external conditions in both 
regions, would be a great error. In this the contrast between the actual and the expected 
provides a salutary lesson.
 There are for instance no plants which grow to tree-size in the real Cape region. 
Some species in the gorges of the mountains do attain to arborecent stature, but there 
is a complete absence of anything that might be compared with the imposing eucalypts, 
casuarinas or even banksias of the Southwest Province. Even in the Eremaea of Western 
Australia in some regions which correspond climatically with the Karroo, stately trees 
and man-high shrubs are present.
 Many succulent plants are present in the Cape region. Thus on the actual slopes 
of the mountains of Capetown itself one can find cactoid euphorbias and species of the 
succulent Mesembrianthemum growing quite strongly. On the sandhills of the north west, 
Tetragonia and Zygophyllum dominate. Stapelia and Aloineae occur on the Karroo-like 
plains while species of Mesembrianthemum of all shapes and sizes (but always with the 
typical fleshy leaves) are constant features of the scenery. Western Australia has nothing 
comparable to this. Only the coastal-formations and the desert-like interior possesses 
succulent forms and these are unimportant for they belong to almost cosmopolitan orders 
(Zygophyllaceae, Chenopodiaceae and Aizoaceae).
 The Cape region of South Africa is famous on account of its richness in tuber-
ous plants. The amazing number of Lilies, Amaryllids and Iridaceae is well known and the 
multitude of Orchids (ground forms), the diverse forms of Oxalis and the tuberous species 
of Pelargonium, Cyphia, Euphorbia and other genera unite in forming an entity which in 
all parts of the south western Cape region is of the greatest importance in determining the 
physiognomy of the landscape. In Western Australia the Southwest Province at least has 
also its beautiful lily flora, its rare species of Orchids and species of Drosera and Trachymene 
with bulbs and tubers. But even if they all bloomed at the same time their physiognomic 
effect would be infinitesimal as compared with the richness and beauty of the flowers cov-
ering the South African landscape when the bulbous plants are in blossom.
 In the Cape region the annuals play a most important role. In particular on 
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sandy soil the number of annuals which come and go with the rainy season is high and 
their diversity most surprising. In the dry regions the sandplains after the wet months 
are often exclusively covered with the gay and delicate flowers of the ephemeral flora. 
The loamy and clayey soils, however, also produce a large number of beautiful annuals, 
Composites in particular adorn the ground in crowded masses. In Western Australia 
it is only in the Eremaea and the country influenced by the Eremaea where the Com-
posites here and there show a similar importance. In the south-west on the contrary, 
Composites are poorly represented, and other families do not occur to compensate for 
this. Furthermore a difference from South Africa lies in the fact that the sandy soils are 
poor in annuals. One never finds mass developments upon them as in South Africa, as 
for example on the Olifant River. The annuals in the Southwest Province are of as little 
importance as are the tuberous plants in terms of being part of the vegetation scene.
 One has, however, to recognize certain bridges between the South African flora 
and that of Western Australia. J. D. Hooker dedicates a whole chapter in his “Introduc-
tory Essay on the Flora of Australia, its Origins, Relationships and Distribution” to the 
South African traits of the Australians vegetation, and refers more than once to the more 
concentrated nature of these relationships in south west Australia.
 On page 92 of his work, Hooker gives a list of the families which are richer in 
species in South Africa and Australia than anywhere else on the earth. They are as fol-
lows:

Proteaceae Restiaceae Thymeleaceae 
Compositae Epacrideae, Ericaeae Santalaceae 
Irideae Decandrous Papilionaceae,  Anthospermous Rubiaceae
Haemodoraceae         and tribes Podalyrieae 
Buettneriaceae         and Loteae 
Polygaleae Rutaceae
 
 He also names Encephalartos as a common form, (Macrozamia was to be in-
cluded in this) together with a series of other genera not repeated here as they are not 
of importance in south west Australia and are altogether very heterogenous in nature. 
What Hooker found surprising was the presence of genera which are common to Western 
Australia and South Africa, but absent from the rest of the world, e.g. Encephalartos, 
Restio, Hypolaena and Angullaria. Hooker also mentions as negative items of agreement 
the rareness of the Aracaceae, Lauracaceae, and the Rubiaceae, excluding Anthosper-
meae.
 The advance in the study of relationships in the plant world and the deeper study 
of the flora of Australia puts the above list in another light from that of Hooker’s time. It 
has been shown that the Haemodoraceae, the Polygaleae, the Rutaceae, Thymeleae and 
Droseraceae of the Cape are not directly related with those groups in Australia. It is also 
doubtful whether the Leguminosae, many members of Compositae or the Anthospermeae 
of both regions present close affinity with each other or are only convergent types. The 
Epacridaceae have long been considered as a parallel evolution to the Ericaceae.
 Thus there remains only the Proteaceae and the Restionaceae. These certainly 
present an undisputed analogy between South Africa and Australia. From the point of 
view of numbers they are far more numerous in south west Australia and it would ap-
pear therefore as if the centre of convergence with the Cape lay in that Province. This 
however, indicates no direct relationship between the two regions. It may be more suitably 
explained from the geographical conditions ; graded climatic differences occur in the two 
areas, there is a natural hindrance in both to the entrance of heterogeneous elements, 
and finally there is in the two areas a wide distribution of sandy soil.
 Before a final conclusion is possible it must be demonstrated that there is 
a distinction between the two countries. This already has been done by J. D. Hooker. 
He has placed in two groups the families which are poorly represented or entirely ab-
sent from Australia or South Africa. Of the typical Cape families poorly represented or 
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absent in Australia we have the Geraniaceae, Oxalidaceae, Aizoaceae, *Brunoniaceae, 
*Penaeaceae, Crassulaceae, Ericaceae, Campanulaceae, *Stilbaceae, *Selaginaceae. On 
the other hand amongst the typical Australian families the following are absent or poorly 
represented in the Cape: *Dilleniaceae, Sapindaceae, *Tremandraceae, Pittosporaceae, 
*Stackhousiaceae, Haloragaceae, Myrtaceae, *Goodeniaceae *Stylidiaceae, Brunoniaceae, 
*Epacridaceae, Loganiaceae, Myoporaceae and *Casuarinaceae.
 This large list of floral differences and the striking differences between the 
types of vegetation of the Cape and of Australia leave no doubt how we must consider 
the floristic relations of the two regions. A direct influence between them is out of the 
question. The similarities are to be explained rather on two grounds, the one arising as 
a derivation from common sources, the other on convergent evolution.
 That common source is an old southern hemisphere flora to which many of 
the present-day groups of plants belong. The further study of this will no doubt furnish 
important information concerning the history of the present plant geography and its re-
lation to plant evolution. The Proteaceae, Droseraceae and Restionaceae belong without 
doubt to the common flora.
 In contrast to this we must note the lack of boreal groups in both South Africa 
and in Australia - e.g the Abietineae, Betulaceae, Platanaceae, Juglandaceae, Berberi-
daceae and so on.
 As convergences we have the rich development of certain branches under the 
climatically similar conditions of both continents - as shown by the Rutaceae, Stercu-
liaceae and annual composites. In the same way the poor development of hydrothermic 
elements may be explained.

b Relationships within Australia.
The study of the relations between the different floras of the districts of Australia has 
already received some attention from earlier authors. Hooker was the first to go into de-
tail as regards this Later on Engler used the materials of the “Flora Australiensis” and 
the details in F. v. Müller’s Census in order to present statistically the most important 
peculiarities of Australian flora. 
 These two investigators have worked up the material available to the last detail 
and even given percentages in decimals. In spite, however, of this extraordinary exact-
ness it gives no true picture of the real conditions, and can not do so for both used (as 
does Bentham in Flora Australiensis) the political divisions of Australia as the basis of 
their subdivisions. Engler was to a certain extent aware of the danger of this and stated 
that to give up the political boundaries “would have resulted in more natural and better 
characterized areas, and sharper and better results. However, this would have required 
as many years for the working out of the tables as it had taken months for the pres-
ent table. We also know that the given results are supplemented from other sources� ”. 
Engler’s opinion is also suggested by his statement that “the politcal subdivisions of 
Australia correspond much more with the natural than does the political divisions of 
other countries”. We know today, however, that the differences between the political and 
natural subdivisions of Australia were greatly under-estimated. Consequently for any 
detailed presentation of the floristic conditions within the continent a complete revision 
of the material available on the basis of a natural subdivision is necessary. This is the 
work which Engler recognized would take a considerable time. It has not yet been com-
pleted.
 The incompleteness of records is also responsible for the fact that neither in 
Hooker nor in Engler does the most essential feature of the entire Australian flora become 
apparent, namely the presence of the Eremaean flora. This flora is lost or hidden in their 
lists and tables dealing with the flora of Queensland, New South Wales, Victoria, South 
Australia and Western Australia. It is combined everywhere with the heterogeneous flora 
of the coastal districts. It may thus be easily seen how the most interesting features of 
the floristics of the country may be lost sight of.

1 Versuch einer Entwickelungsgeschichte. II 14 (1882)Versuch einer Entwickelungsgeschichte. II 14 (1882)
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 The floristic duality which exists in all five States was first understood and cor-
rectly evaluated by R. Tate for South Australia. He distinguished an “Eremean Region” in 
that State as separate from an “Euronotian Region”, and at the same time gave an exact 
analysis of the whole South Australian flora which was required to demonstrate clearly 
the floral characteristics of the two regions.
 In addition to the two above-mentioned districts of South Australia Tate recog-
nized in Australia only the autochthonian flora which corresponds to that of our South-
west Province. The future will always have to reckon with these three categories of Tate, 
for only then will a clear picture of the constitution of the various areas be possible.
 It follows from this that the position of the flora of Western Australia within 
Australia can only be correctly understood when one considers the Southwest Province 
separately from the Eremaean province.

a. Eremaean Province.
 The Eremaean part of Western Australia was as good as unknown in Hooker’s 
time. Drummond had only touched on its borders. Consequently Hooker’s statistics refer 
almost solely to the Southwest Province and must be judged in relation to that.
 Even today our knowledge of the Eremaean Region is still quite incomplete. As 
compared with the area concerned the material so far obtained is relatively small. One 
thing, however, is already certain, namely, that the Western Australian Eremaea is not a 
separate entity. In biogeographical terms it is not separate from the rest of the Eremaea. 
One can only speak of the Eremaea as a whole.
 The position at the present time is that about 40% of the species of the Western 
Australian Eremaea is regarded as being endemic, but it would be a mistake to conclude 
that the Western Eremaea should be separated from the rest because of this. In the first 
place this figure will probably be reduced as a closer investigation of the whole Eremaea 
is made. In the second place, the percentage is made up of species which taxonomically 
are not particularly distinguished. Finally, the really important species have already been 
recorded from the whole Eremaea. How far the general vegetation agrees within the region 
may be seen when a description from eastern Australia is compared with ours from the 
West. W. Woolls published in 1867 some observations on the flora of Australia and in a 
section dealing with the “Plants of the Darling” he listed numerous character plants of 
the Darling District� . Almost all of these appear again and play an important part in the 
flora of the west: - eg. Lavatera plebeia (Malv.) Clianthus Dampieri (Legum.), Eremophila 
(Myopor.), Cassia Sturtii (Legum.), Lotus australia (Legum.), many everlastings, Fugosia 
hakeifolia (Malvac.), Zygophyllum (Zygophyll.), Dodonaea (Sapind.), Chenopodiaceae, Exo-
carpos aphyllus (Santal.), Fusanus acuminatus (Santal.),  Scaevola spinescens  (Gooden.), 
and Stipa elegantissima (Gramin.).
 The “oneness” of the Eremaean flora has up to the present time not been recog-
nised and in any case given insufficient weight by the plant geographers. This explains 
also why no adequate investigation has as yet been made into the relationships and origin 
of its flora.
 Hooker does indicate here and there its near relationship to the flora of tropi-
cal Australia giving as evidence, however, a comparatively unimportant palaeotropic 
character. As a matter of fact the flora of the Eremaea still exhibits much of this palaeo-
tropic foundation. The following important genera of the Eremaean flora are well known 
sub-cosmopolitan or palaeotropical types. They represent the “Exotic Elements” as Tate�  
expresses it, of the Eremaean flora:

1 W. Woolls, A Contribution to the Flora of Australia. Sydney 1867, 192-202.
2 R. Tate in “Australas. Assoc. Advanc. Science. Report I Meeting.” Sydney 1888, 317.
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Jonidium (Viol.) Brachychiton (Sercul.) Crotalaria (Legum.) 
Zygophyllum (Zygophyll.) Atriplex (Chenopod.) Indigofera (Legum.) 
Nitraria (Zygophyll.) Chenopodium (Chenopod.) Cassia (Legum.) 
Tribulus (Zygophyll.) Kochia (Chenopod.) Exocarpos (Santal.) 
Lavatera (Malvac.) Bassia (Chenopod.) Solanum (Solan.) 
Sida (Malvac.) Salicornia (Chenopod.) Heliotropium (Borr.) 
Hibiscus (Malvac.) Trianthema (Aizoac.) Eragrostis (Gramin.) 
Abutilon (Malvac.) Boerhavia (Nyctag.)  Triodia (Gramin.) 

 Most of these plants are either absent or rare outside the Eremaean parts of 
Australia.
 Frequently, however, a more or less wider development has taken place. This 
is particularly the case with the Amaranthaceae, the Malvaceae and Dodonaea. Members 
of the Santalaceae and species of Acacia and Eucalyptus probably indicate northern in-
fluences. They are not restricted to the Eremaea.
 Other elements of the Eremaea are not so easily understood genetically. In so 
far as the numerous plants of the Chenopodiaceae and Myoporaceae of the Eremaea are 
concerned one is probably closest to the truth if one assumes that they owe their origin 
to the continued development of originally littoral types. On the other hand the origin 
of the Gyrostemoneae (Phytolacc.), the peculiar Chloanthinae and Lachnostachydinae 
(Verben.) and also that of most of the everlastings (Compos.) is very problematic.
 All things considered the Eremaean flora shows the strongest affinity with the 
flora of tropical north Australia. This affinity is so great that both flora gradually pass 
one into another and no sharp boundary occurs between them.
 The relationship with the extra-tropical floras is much weaker. We have seen 
that in Western Australia the Eremaean flora and the south-west flora often pass over into 
one another’s districts. Thus on sandy soils within the Eremaea one finds south-western 
genera while whole formations of Eremaean types invade the Southwest Province and 
in the littoral practically surround south-western formations. Despite this there seldom 
appears to be any really successful exchange between the two floras. The real south-west-
ern groups as a rule have attained but little further development in the Eremaea. Rarely 
have Eremaean types branched off from south-western stock, except perhaps here and 
there in the genera Eucalyptus and Acacia. More frequently the reverse has taken place 
and many acacias, eucalypts, composites, santalaceous plants and dodonaeas, etc. of 
the south west are seen to be derivatives of the Eremaean flora. Further details relating 
to this are given in the next section.
 In south-eastern Australia the inter-mixing of the Eremaean elements and the 
types of the coastal flora is more intimate. This is favoured by the prevailing climatic 
conditions. The conditions are in general, however, much more complicated than in the 
west, because the hydrothermic Malaysian element and the Antarctic admixtures are 
present and result in a much more diverse flora.

b  Southwest Province.
 All authors who have discussed the floristics of Australia have recognized 
the independence of the south west and emphasized its difference from the rest of the 
continent. As we shall see presently, the earlier views were somewhat vague since the 
geographical boundaries of the western flora were uncertain. Nevertheless they were 
struck by the uncommonly rich development in the west. Later on, after Tate had traced 
its boundaries with greater exactitude, he denoted the south western flora by the term 
“autochthonian”. I have intentionally avoided this name because it conveys definite ge-
netic implications which I can not accept. Tate�  assumed that the autochthonous element 
was the oldest constituent of the whole Australian flora. He believed that it originally 
covered the whole continent, and that in the Cretaceous period it became split up. As a 
result of this separation a moderate development took place in the south east, a major 

� R. Tate in Australas. Assoc. Advanc. Science. Report I. Meet. Sydney �888.
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modification took place in the Eremaea, while in the west little change occurred. The 
original flora maintained its position and then a further and richer development occurred. 
Other authors have gone even further and assumed that the autochthonous flora was 
originally only present in Western Australia and that it later spread from there over the 
rest of the continent. 
 In order to determine the correctness of this assumption one must first test 
the present day relationships of the south west flora. In relation to this, J. D. Hooker has 
already drawn certain conclusions from his data. “When one investigates the extra-tropi-
cal flora of Australia” he says (loc. cit. p. 50) “the first thing which attracts attention is 
the remarkable difference between the eastern and western parts of the continent. There 
is nothing analogous to this in the tropical portions of the continent. An experimental 
estimation will serve to show approximately how great this difference is, a difference 
which is all the more important because I believe it is without parallel in plant geography. 
These floras contain, according to my figures:

  South West South East, including Tasmania 
 Families 90 ��� 
 Genera 600 700 
 Species �600 �000 

 So far as I can determine about one-fifth of the south eastern species are dis-
tributed beyond that area but only one-tenth of them are to be found in south-western 
Australia”.
 Hooker then continues with the suggestion that the floristic peculiarities and 
contrasts of both these regions of Australia differ from normal expectations. Both areas 
are about the same parallels of latitude, their physical conditions are not apprecia-
bly different, or at least not as different as in the case of say Greece, Spain, and other 
countries, which present no such floristic contrasts. The regions are only 1700 (engl.) 
miles apart and are everywhere connected by land. From analogy with other countries 
one would expect the richer flora to occur in the south east. This is because its area is 
much greater, it has many large rivers, extensive mountain systems and moist forests. 
This, however, is not the case. “Despite the fact that the area is larger, that it has been 
more closely investigated, and is more diversely conditioned, despite the large number 
of families and genera there are, nevertheless, several hundred fewer species than in the 
south west.”
 To emphasize this important point further, J. W. Hooker (loc cit. p. 51), has 
compared the largest genera of the two areas in order to show how small is the number 
of species common to each area. In order to show the kind of result I append the second 
of his tables here (containing the south-western Australian genera). The only alteration 
is that the figures are brought up to date to correspond with our present knowledge of 
species and of plant geography.

 Species in  No. of these Species in  No. of these

 W. Austral. in SE. Austral. W. Austral. in SE. Austral.

Acacia (Legum.) 144 11 Lasiopetalum (Stercul.) 23 1 
Grevillea (Prot.) 112 5 Calothamnos (Myrt.) 22 - 
Leucopogon (Epacrid.) 88 6 Xerotes (Lil.) 22 4 
Melaleuca (Myrt.) 80 3 Lepidosperma (Cyper.) 21 4 
Hakea (Prot.) 74 3 Darwinia (Myrt.) 21 - 
Stylidium (Stylid.) 69 3 Pultenaea (Legum.) 21 2 
Eremophila (Myopor.) 63 11 Andersonia (Epacr.) 20 - 
Eucalyptus (Myrt.) 53 8 (0) Angianthus (Comp.) 20 4 
Hibbertia (Dillen.) 52 1 Oxylobium (Legum.) 20 - 
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*Dryandra (Prot.) 48 0 Hydrocotyle (Umbell.) 19 5 
Schoenus (Cyper.) 47 3 Caladenia (Orchid.) 19 3 
Daviesia (Legum.) 46 2 Olearia (Compos.) 18 3 
*Verticordia (Myrt.) 46 - Gahnia (Cyper.) 18 6 
Scaevola (Gooden.) 39 5 Adenanthos (Prot.) 17 1 
Boronia (Rut.) 38 1 Astroloma (Epacr.) 17 1 
Banksia (Prot.) 37 - Stipa (Gramin.) 17 8 
Baeckea (Myrt.) 37 2 Pityrodia (Verben.) 17 - 
Goodenia (Gooden.) 36 5 Casuarina (Casuar.) 17 3 
Dampiera (Gooden.) 36 1 Bossiaea (Legum.) 17 1 
Conostylis (Amaryll.) 34 - Helichrysum (Compos.) 17 5 
Petrophila (Prot.) 34 - Comesperma (Polygal.) 16 5 
Gastrolobium (Legum.) 33 1 Microcorys (Lab.) 16 - 
Helipterum (Compos.) 33 12 Restio (Restion.) 16 - 
Trichinium (Amaran.) 32 8 (1) Kochia (Chenopod.) 16 7 
Drosera (Dros.) 32 2 Leschenaultia (Gooden.) 16 - 
Pimelea (Thymel.) 32 5 Calandrinia (Portulac.) 15 7 
Calythrix (Myrt.) 30 1 Thysanotus (Lil.) 15 2 
Jacksonia (Legum.) 29 - Beaufortia (Myrt.) 15 - 
Conospermum (Prot.) 28 - Gompholobium (Legum.) 15 - 
Haloragis (Halorag.) 27 5 Xanthosia (Umbell.) 14 1 
Isopogon (Prot.) 27 - Solanum (Solan.) 14 9 
Hemigenia (Lab.) 26 - Atriplex (Chenopod.) 14 10 
Dodonaea (Sapind.) 26 6 (1) Cryptandra (Rhamn.) 14 - 
Persoonia (Prot.) 25 - Gnephosis (Compos.) 13 2 
Thomasia (Stercul.) 23 1 Logania (Logan.) 13 4 
Thelymitra (Orchid.) 13 6 Chamaelaucium (Myrt.) 12 - 
Patersonia (Irid.) 13 - Scholtzia (Myrt.) 12 - 
Hypocalymma (Myrt.) 13 - Trachymene (Umbell.) 12 - 
Spyridium (Rhamn.) 13 - Scirpus (Cyper.) 12 9 
Brachycome (Compos.) 12 3    

 The results agree (notwithstanding all the alterations in the figures) in all es-
sentials with Hooker’s communication of 50 years ago. However, despite the similarity 
of our material we have today come to hold very different views from those of Hooker. 
The contrast does not lie between south-west and south-east, but between the south-
west and the Eremaea. Our list could come out practically the same as the above if we 
compared the south-west and the Eremaea. The contrasting regions are thus not �700 
miles apart, but actually touch. Thus the speculations and objections of Hooker have for 
the greater part no point, or rather they must be re-applied in quite another direction. 
The question of the relationships of Western Australia falls into two questions - what 
relations exist between the Southwest Province and the Eremaea and what relations ex-
ist between between the Southwest Province and the south-east?

�. Floristic Relationships between the Southwest Province and the Eremaea.
 The intermingling of south-western and Eremaean floras has been touched on 
in several places in our discussion. I will refrain from further repetition here except to 
remind the reader of the Eremaean character of the whole littoral flora; the invasion by 
the Eremaea of the loamy terrain, of the transition landscapes and the floristic mixture 
of both floras, particularly in the northern landscapes. Because of this the Irwin District 
receives much that is peculiar, but the first exploration of Drummond demonstrated strik-
ingly that its vegetation was “still typical of the Swan River” as Hooker himself pointed 
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out. (Introduct. Ess. Fl. of Aust. p. 38).
 The great differences of the real Eremaean flora from the Southwest can be 
seen from the preceding lists and from the earlier discussions. It remains to be said that 
these differences were distinctly recognized by J. D. Hooker but not correctly interpreted 
since he compared the south east with the south west, and knew little of the flora of the 
intervening zone. In this way he confused two different problems, namely: (1) The floristic 
contrasts of the west and the Eremaea, and (2) the contrast of the “richer” flora of the 
west and the “poorer” flora of the naturally more diverse south-eastern environment.
 We have for the present only to concern ourselves with the first of these points. 
All the facts regarding this have been given. We have only found a limited number of 
species which are equally widespread in the two regions. They were chiefly annuals of 
epigeal ephemeral growths. The characteristic genera of the Eremaea succeed in obtain-
ing not only room for their species in the transition boundary regions of the Southwest 
Provicnce, but show further morphological development. The Verbenaceae provide an 
example. The genus Trichinium has also produced true south-western species such as 
the beautiful Trichinium Manglesii. The same holds good for the annual composites which 
undoubtedly have their headquarters in the Eremaea but have nevertheless produced 
endemics in the Southwest such as Helipterum and Angianthus
 All this, however, scarcely affects the far-reaching contrasts which separate 
the two floras. It is not possible today to explain adequately the causes for this contrast. 
But important lines of evidence can be brought forward and these are naturally partly 
of a geographical and partly of a genetic nature.
 Looked at geographically the Eremaean flora covers a very uniform area which 
because of its wide extent over the Australian continent is subjected to a succession of 
edaphically suitable conditions, while climatically it remains very uniform. There are 
no restrictions to migration. All the conditions are suitable, therefore for the extensive 
distribution of types which are constant in form. This feature is characteristic of the 
Eremaea. The climatic variability of the rainfall makes the immigration to any extent of 
types from the regions of regular rainfall exceedingly difficult. In particular migration 
from the winter rainfall regions is almost entirely precluded. It is only in the west in the 
boundary zone south of �0o where the winter rains occur (even although very weak) that 
certain suitable edaphic conditions, an invasion of the Eremaean flora by the south-west-
ern flora occurs. These are the plains with sandy surface layers. On this porous soil the 
period of adequate moisture is too transient for most of the Eremaean elements which 
are either ground water plants or ephemeral herbs. The psammophilous dwarf shrubs 
on the contrary, which originated in the more favourably situated parts of the south west 
and which by reason of a gradual restriction of their demands on water, have come to 
be able to exist on the minimal amount of moisture (so long as it can be safely reckoned 
on) find themselves more favourably situated than the Eremaean elements.

�. Floristic relationships between the Southwest Province and southeast Australia.
 Study of the floristic elements of the Southwest Province shows numerous 
links with south eastern Australia, from which it is separated by the whole width of the 
Eremaea. These connections or relationships are of every possible graduation. It is true 
that only occasionally do we get the highest degree - a direct identity of species, but the 
number of generic groups which occur on both sides is considerable while the common 
genera with disjunctive areas are surprisingly numerous. Furthermore, the endemics 
of the south west show a variety of links with south eastern floral elements, partly as 
substitute representatives, partly as developments of eastern types.
 As a matter of fact a purely floristic inspection of the two extra-tropical winter 
rainfall regions of Australia shows a considerable degree of agreement between the two 
areas as soon as one passed beyond purely species statistics and begins to pay regard 
to general relationships.
 Hitherto there has always been the tendency to emphasize the differences and 
Hooker is particular stresses this. The limited nature of his material owing to the relative 
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absence of Eremaean types is some excuse for this, as we have already mentioned. 
 In order to recognize the real differences between east and west in southern 
Australia the following must be emphasized.
 The south eastern area possesses two floral elements which are lacking entirely 
in the west - the Malaysian and the Antarctic. The Malaysian element becomes more and 
more powerful as one travels northwards and culminates in north eastern Queensland. It 
must, however, be noted that it is still evident even on the southern extremity of Tasmania. 
The Antarctic element is restricted to the southern portion and disappears in southern 
New South Wales, although it is still important in the high mountain zones. Both elements 
are somewhat hydrophyllous. Consequently in the extra-tropical districts they are often 
competitors with the real Australian “autochthonian” elements of the flora which have 
similar tendencies. This is shown very well in the mountain flora of the south eastern 
ranges where the “autochthonian” element gains in vigour. At lower elevations it is often 
overwhelmed by the Malaysian. This double competition explains the fact, regarded as 
remarkable by Hooker, that the south-eastern flora despite the greater diversity of the 
environment is not as rich in species as that of the south west.
 This brings us to evaluate this advantage in species which is a feature of the 
Southwest Province. Hooker emphasized this excess of species because according to him 
the number of species is incomparably greater, and the comparison very striking indeed. 
In contra-distinction from this, Engler (in Versuch einer Entwickelungsgeschichte II. 48-
51) emphasizes the modern view that the advantage of Western Australia lies not in the 
variety of its flora, but in the possession of numerous species which in certain genera are 
new centres for development there. Thus there is a second difference between east and 
west due to the greater success of progressive endemism in the Southwest Province. 
 This advantage of the south west is dependent on the absence of the two 
competing elements previously mentioned. South-western Australia is climatically a 
better defined and closed region than perhaps any other non-insular area on the earth. 
Consequently its flora is fundamentally more of an entity than even that of the Cape. It 
covers an area rich in types of climate but they grade freely into one another. As a result 
we have an excellent exposition of how a flora, left to itself and unhindered by foreign 
elements adapts itself to the conditions of its home.
 The climate in east Australia is certainly more favourable than in Western Aus-
tralia, in so far as it provides a much greater diversity of environments and conditions 
of existence for plants. This diversity, however, brings as well a correspondingly greater 
diversity amongst the types developed. Although east Australia is twice as large as the 
south western corner of Australia, a great part is quite useless for distinctive develop-
ment as will be seen below. As a consequence the development of new forms and thereby 
of an area of endemism, is weakened� . In east Australia there is no regular grading of 
rainfall zones so characteristic of the south-west. These act as a predisposing cause and 
result in an absence of that constancy which is necessary for any great success in floral 
development. From the long coast line of the Southwest Province the various plant spe-
cies pass into the interior under conditions which modify quite gradually in thousands 
of different ways the function of their parts and result in the evolution of many new and 
different forms. In south eastern Australia this process which needs peace and constancy 
is seriously disturbed by the competition of the Malaysian and Antarctic elements. The 
Eremaean traits of the climate are not as clearly excluded from the coastal climate as in 
the west. They are often apparent right down to the strand line and as a consequence 
the Eremaean element is a more dangerous competitor. The consequence is that in south 
east Australia we have a very mixed flora where little room for calm evolution remains. 
As a result we get the “euronotic” flora. In the south-west we have an entity which allows 
freedom for continuous modification and leads to the so-called “autochthonian” flora.
 The remaining question is in what respect the undoubted relationship between 
east and west is to be expressed. Many features overlooked when paying most attention 
to the differences, have been given above. It would appear that even amongst the western 

1 Engler, Versuch einer Entwickelungsgeschichte. II. 48.Engler, Versuch einer Entwickelungsgeschichte. II. 48.
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endemics there are still many which are related to eastern forms; some as substitutive 
types, some as genera which have undergone further evolution. This further development 
of types, which also occurs in eastern Australia, is a particularly interesting feature in 
the flora of the Southwest Province. It has already been discussed in a previous chapter 
and several examples given in detail. We found in morphological progressions (Stawellia, 
Dampiera, Melaleuca, Nematolepis, Coleanthera, Oligarrhena, etc) as well as in functionally 
specialised form (Prostantheroideae, Hibbertia, Grevillea, Chamaelauceae and involucres 
of the endemics) clear signs that these groups originated for the first time in Western 
Australia. At the same time we also obtained clear evidence of relationships which were 
genetically of great importance.
 Thus from an intensive elementary analysis we find agreement in many es-
sential features between the floras of the south west and south east. The physiognomic 
and floristic agreement which exists between whole formations is still more striking. We 
may here mention a few examples of this.
 Climbing from the almost Eremaean coloured coastal landscape near Adelaide 
to the height of the plateau at Mount Lofty one finds a repetition of the scenery of the 
Darling Range. The trees grow closer together than on the coastal plain, the shrubby 
undergrowth covers the ground in more crowded fashion, fresh water is still present in 
sunken areas in January, and the grass trees (Xanthorrhoea quadrangulata) here and 
there dominate the undergrowth. Grevillea, Hakea, Isopogon, Banksia, Leucopogon, 
Daviesia, Pultenaea and other sclerophyllous genera of the west are to be found in the 
diverse shrub vegetation.
 The heath formation as seen on the coast at Sandringham not far from Mel-
bourne is also very similar in habit to that of those in the south west. I have only seen 
this vegetation at the height of the summer, it may therefore not be quite as like in detail 
as it appeared to me.
 I was able, however, to study the slopes of the plateau more closely in New South 
Wales where I visited the region towards the end of April. It was north of the Hawkes-
bury River where I entered the region of the upper zone of the sandstone slopes at an 
elevation of about �00 m. The soil was sandy becoming gravelly and rocky at times and 
carried a light Eucalyptus wood mixed with Xylomelum pyriforme (Prot.). With increase in 
elevation the undergrowth gradually increased in an extraordinary manner until finally 
it became quite dense. A bipinnate Acacia (A. discolor Willd.) and a phyllodinous species, 
(A. suaveolens Willd.) were in flower with pale yellow blossoms. Numerous members of 
the family Proteaceae were present taking the form of well developed bushes. One spe-
cies of Isopogon (I. anemonifolius Knight) reminded one of I. formosus R. Br. in Western 
Australia. The beautiful Lambertia formosa Sm. takes up the role of the Western L. mul-
tiflora. Two species of Grevillea are present: -  G. sericea R. Br. with a glabrous perianth 
and G. buxifolia R. Br. with a hairy perianth. Beautiful low Banksias brighten the whole 
area with reddish yellow flower cones, Xanthorrhoea species, (X. hastilis R. Br.  and X. 
arborea R. Br.) also occur. Persoonia is present, showing a variety of leaf forms from 
broad to ericoid leaves. In the undergrowth one sees a Pimelea (like P. sylvestris of the 
west), Xanthosia pilosa Rudge, Trachymene linearifolia (Cav.), Patersonia, Haemodorum 
planifolium R. Br. and Tetratheca ericifolia Sm., covering the soil. A species of Hibbertia 
and several almost ericoid members of the Leguminosae are also present. The whole is 
so like what occurs in Western Australia that one could almost believe one had been 
deposited at some point in the real Southwest Province. The resemblance is greatest to 
the Jarrah zone, in particular to the light woodland type north of King George Sound.
 This picture was doubly distinct to me as I investigated the closer differentia-
tion of the formation in New South Wales. In the middle of the bush I found a heath-like 
area which indicated a somewhat moister sub-soil. There one found small scattered but 
numerous  Banksia shrubs. The basic vegetation consisted, however, of very closely grow-
ing low dwarf shrubs. Several epacrids could be recognized, e.g. Sprengelia incarnata Sm. 
and others - also Epacris purpurascens R. Br., which resembles Cosmelia, was present.  
Altogether the whole habitat was strikingly like the famous heaths on King George Sound. 
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The same dominance of the family Epacridaceae, the same type of interlacing stalks, of the 
often flowerless restionaceous plants; the small white flowered bushes (Baeckea) together 
with large numbers of the delicate Tetratheca ericifolia Sm.. These together with an abundance 
of plants with smooth finely divided leaves were present exactly as in the south-west. 
 Far away in the tropical region about �000 km north of the heartland of the 
“authocthonian” flora in New South Wales, a granite mountain known as Walsh’s Pyra-
mid occurs not far from the Russell River in the north-eastern corner of Queensland. It 
rises from flat alluvium to a height of 900 m. Here again - and rather unexpectedly - I 
gained the impression of unrestricted Australian vegetation and a lively remembrance of 
the far south west. The whole mountain carried light Eucalyptus woodland mixed with 
Casuarina. At a height of about �00 m Banksia integrifolia appears and out of a grassy 
undergrowth rises species of Acacia, Xanthorrhoea, Xerotes, Haemodorum, Dianella, etc.. 
The undergrowth, which higher up includes Banksia collina and Hibbertia velutina thick-
ens up gradually into fresh green masses. Here and there where the granite out crops one 
can collect tiny herbs (Mitrasacme, Utricularia and Byblis liniflora) together with species 
of Drosera. On the stone itself compact clumps of Borya septentrionalis occur. This is the 
only relation of the south western granite character plants. It looks surprisingly like its 
sister species. Altogether the whole ecological character of this granite flora corresponds 
so closely to the pictures of the south-west that one forgets how far apart the two places 
are. It thus appears almost unnatural to see down below in the valleys and on the near 
mountains of Bellenden-Ker the dark masses of the thick foliaged rain forest.
 Such experiences lead the observer to an understanding of the fact that the 
flora of Australia possesses a common and very uniform foundation. This is freely ex-
posed in the west, but often disappears in the south east when in competition with other 
vegetation elements, but which still becomes manifest here and there in the far north. 
In other words it is present everywhere, throughout the whole. 

CHAPTER 4. THE EVOLUTION OF THE FLORA OF EXTRA-TROPICAL WESTERN 
AUSTRALIA

 The conclusion reached at the close of the previous section on the uniform base 
of the Australian flora, provides the basis for our views on the evolution of the vegetation 
of the extra-tropical parts of the west.
 In its entire geological structure the Southwest Province appears as a country 
with a relatively undisturbed past. The vegetation also bears the marks of a calm devel-
opment. It is of similar value and age to one of the elements of the east Australian flora, 
from which it is now separated by the extensive region of the Eremaea. In spite of this 
separation the taxonomic relations and the resemblance of the components of formation 
demonstrate the entity of the two disjunct floras.
 While the further evolution of this primitive element in east Australia has 
been hindered by the intrusion of other kinds of elements, it proceeded in the South-
west Province along peaceful lines. Several very peculiar endemic types exist there, (e.g. 
Cephalotus, Kingia, Franklandia and various others). Whether these always belong only 
to the west or whether they once also existed in the east and gradually died out there, 
may never be known. At the same time the second alternative must still be considered. 
One must remember how many of the genera now so strongly developed in the west are 
so poorly represented in eastern Australia today, or are only found in limited areas, e.g. 
Borya, Petrophila, Isopogon, Lambertia, Chorizema and Darwinia.
 The conservatism of these genera, however, together with the peaceful devel-
opment of Western Australia provided particularly favourable conditions for progressive 
endemism since it permitted the fullest use of the topography of the country. Adaptation 
in many genera have produced very diverse structural development, many in morpho-
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logical or functional respects have made important progress - progress which the less 
favoured eastern groups never made. The result is the high degree of differentiation which 
characterizes the flora of the Southwest Province.
 How the earlier ancestral flora of Australia (which has now attained its most 
complete further evolution in the south west) obtained its constitution can no longer be 
determined. It would appear that both southern and northern hemisphere groups were 
concerned. There must have been a many-sided exchange between the east and west, 
particularly by way of the south, and only partly in the north. 
 Many authors, particularly Wallace (in Island Life, p. 465 on) have assumed 
that Western Australia alone had originally the real Australian flora and the progenitors 
of the marsupial fauna. From there they are supposed to have passed east from about 
the middle Tertiary period. This unfortunately very wide-spread view, I consider, with 
Hedley� to be an error. Western Australia itself possesses many derived types particularly 
in families whose origin on general grounds may be looked for in the north (e.g. Myrta-
ceae and Rutaceae). Furthermore the abundant occurrence of typical Australian groups 
in New Caledonia makes a late invasion from the west most unlikely. That part of the 
present Australian flora, so richly developed in Western Australia, must be regarded as 
an old Pan-Australian element.
 The present day division of this original element is easily understood from the 
present climatic conditions in Australia. This stage, however, is only the result of geo-
historical occurrences which has afflicted central Australia. According to geologists the 
eastern part of the Eremaea was covered by the sea in Cretaceous times so that the ge-
ography of Australia was very different then from what it is at present. In Pliocene times 
a period rich in rain is supposed to have been experienced. Lake Eyre is the remains 
of a giant inland sea which filled the eastern part of the State of South Australia. Since 
Pliocene times, according to Tate Australia has experienced a drying period. As a result 
the Eremaean region separating the east and west gradually became larger, thus gradu-
ally separating the two floras still further.
 If this is correct the fate of the central part of Australia must have been rather 
momentous  In particular a direct and broad exchange between west and east must have 
been always greatly hindered. This explanation would make clear why the Malaysian 
hydrothermic elements and the Antarctic types, which are found in south east Australia, 
either do not occur or are found rarely in south west Australia. Climatic conditions alone 
are inadequate to explain the rareness of Malaysian ferns and other similar plants in the 
south of the Southwest Province.
 In recent times only a single narrow bridge seems to have been left between the 
west and the east. The old Tertiary beds which bound the Bight terminate over a range 
of ��0 km in a steep cliff of about �0-80 m in height. This indicates that there was a 
greater extension of the land southwards in post-Miocene times. The floristic relations 
between Kangaroo Island and the Eyre Peninsula to the south east of the Western Aus-
tralian Southwest Province supports this assumption. This, however, would only explain 
a minor episode in the history of the Western Australian flora.
 The Eremaea, that part of the Australian continent which has originated as a 
result of the drying period, is dominated today by a climate which shows very little cor-
respondence with the requirements of the old Australian flora. It is therefore, occupied 
by a vegetation which a localized stimulus has brought into being out of the original 
floral entity. This stimulus has continued to modify and further develop the flora which 
has also been enriched by additions from the tropical north. This evolution has resulted 
in the marked separation of the vegetation of the Eremaea from the adjoining regions 
which have a higher rainfall. Only a few genera remain equally important in both areas 
(e.g. Eucalyptus and Acacia). It appears that what is important in the one is usually 
unimportant in the other. It is true that the Eremaean flora passes over into the south 
eastern area in many places and in diverse ways. Taken as a whole, however, it stands 
today as something different and alien to the coastal flora. The duality of the two floras 

1 Hedley in Natural Science. III (1893). 187-191.Hedley in Natural Science. III (1893). 187-191.
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results in two completely independent provinces in extra-tropical Western Australia. 
 The last phase of the evolution of Western Australia is modified by the appear-
ance of man. Man’s appearance, which for so many floras of the earth has meant great 
changes and disturbances, has, however, left Western Australia with its old stability. It is 
true that the original inhabitants of Australia have on occasion set fire to the bush, but 
this burning has never shifted the equilibrium of the vegetation for long. The Europeans 
who have now possessed the country for nearly 70 years have done more in the way of 
destruction. For them the fire was only the fore-runner for the axe. In the Avon valley 
in the fruitful river lowlands of the south, in the woody districts of the hilly plateau and 
lastly in the arid goldfields of the interior, the original woodland has been cleared. Here 
and there too, the coastal woodlands have been destroyed. Cattle and sheep run in the 
bush. Yet perhaps they do no more harm than the indigenous animals which earlier were 
more numerous. All in all that which man has done up to the present is but little when 
one thinks of the extent of the unexplored wilderness, the undisturbed woodlands, the 
endless sand heaths of this country. It is, however, certain that this condition will change 
and change to the disadvantage of the autochthonian world of organisms. To what extent 
no one can say. In any case, however, for a long time yet Western Australia will preserve 
the picture of its original nature more faithfully than all more richly endowed countries 
whose treasures attract people.
 Even the weeds which man has carelessly brought with him into the country 
have never seriously influenced the natural vegetation. We saw that almost everywhere 
the invaders appeared as a weak competitor of the native vegetation, and that most of 
them soon disappeared when man and his culture again passed on. There is never a 
question of them pressing on the old vegetation and affecting its existence. In this again 
the beautiful flora of Western Australia exhibits its stability and harmony with the nature 
of the country in which it has originated and becomes what we see it to be today.
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