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ABSTRACT

Th,r.ee Regiorn and L0 Aneas uithin Western Austtalia aye
described in tetms of theiz, Acacia flozv. The South-West Region
(324 species) is the most dtstinctiue, it conrpt ises 2 Ateas,
contains the gr.eatest nwnber of species (tmLf of uhich beLong to
secti,on ehgLlo&Lneae) ond is yi.chest in endemies. Ihe Kimbez,Leg
Region (101 species) is the second nost distinctiue, Lt also
cotnprises 2 Az,eas but i,s nelatiuely Lou i,n species nwnbeys (a
nnj o?ity of uhich belong to section JulifLorae ) qytd endemics.
The KLmberley Region probabLg r.ept'esents the uestezm end of a
pmt-continentaL, tnoptcaL/subtnopicaL Acacia dLstniet. The
Erema,ean Region (224 species) i.s the Least distinctiue, it
compni.ses 6 poot Ly defined Az,eas and its Acacia flora i,s
dnmi.rnte d by s ec tion s PhgLLodineae, JuLi fLot'ae and, Pluz,Lnez,u es .

INTRODUCTION

The purpose of this paper is to describe in terms of their Acacia flora
the 5 Regions and l0 Areas defined in Part 3 of this series on the distTi-
but ion of  Acacia in  Wester .n Austra l ia  (dhis  vo l ,  pp.  f -21) .  The Regions
and Areas were defined by MULCLAS analysis, while species impoxtant in
discrirninating these Acaci.a distr:.cts were deternined by GR0UPER analysis.
When expressing GRoUPER results in the dtscussions below the percent
indicated in parentheses after species nanes, represents the contribution
of that parti,cular species to the total infornation gain on fusion of the
two groups being considered. The percent value is therefore a rneasure of
the relative inportance of that species to the distinguishing of groups.

The Regions and Areas discussed here are listed below and are illustrated
in F igure 2 of  ParL S ( th is  vo l  .  p .  5) .

1. South-West Region
a. South and West Coastal Axea
b. Central and Northern Wheatbelt Area
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2. Kinberley Region
a. North Kinberley Area
b. South Kinberley Area

3. Erenaean Region
a, North Eremaean Area
b. Central Eremaean Area
c. South-West Erernaean Area
d. South Eremaean Area
e. North-West Erenaean Area
f. West Erernaean Area

Appendix I lists the 481 Acaci,a species used in the analyses. The
name s of taxa involved in the computations summarized in Tables 1-5 can be
obtained b}' reference to this Appendix.

The infrageneric classlfication used here is that of Pedley (1978) a
sumary of which is as follows:

I. Subgenus Acacia
1. Sect ion Acacia

II. Subgenus Aculeiferum Vassal
2.  Sect ion Spici f lorae Dc. (Not represented in W.A.)
3. Section Filicinae (Benth.) Taub. (Not represented in Australia)

1II. Subgenus Heterophyllurn Vassal (= Subg. Phyllodineae Seringe)
4. Section Botrycephalae (Benth.) Taub. (Not represented in W.A.)
5.  Sect ion Phyl lodineae DC.
6. Sect ion Lycopodi i fo l iae Pedley
7. Sect ion Alatae (Benth.)  Pedley
8. Section Plurinerves (Benth.) Maiden et Betche
9. Section Juliflorae (Benth,) Maiden et Betche
10. Sect ion Pulchel lae (Benth.)  Taub.

ACAC IA DISTRICTS

1.  South-West  Region

In tems of MULCLAS, this is by far the most distinctive Aeaci.a Regi,on
in Western Australia. The South-West is a felatively srnall, triangular
Region bordered to the north-east by a line running rough.ly from Shark Bay
in the north-west to Cape Arid in the south-east, and on the west and south
by the Indian and Southern oceans respectively. The area approxinates the
South-West Botanical Province of other workers (Beard 1980, Burbidge 1960,
M u e l l e r  I 8 6 7 ) .

It is seen fron Table I that the South-West Region not only has the
gleatest nunber of species (324, of which 65 axe undescribed) it is also
richest in endemics (191 species, representing 59% of the total for. the
Region) .  Hal f  the species belong to sect ion Phyl lod ineae,  which a lso
accounts for about half the endenics. The closely related sections
Plurinerves (.76 species) and Juliflorae (46 species) are less inportant but
nevertheless together they account fot 37.5% of the Acacia f),oya. The snall
sect ions Alatae (12 species)  and Pulchel lae (27 species)  are a lnost  ent i re ly
confined to the South-West Region while sections Acacia and Lycopodiifoliae
are tota l ly  absent .

OnLy 24 species (7%) nnge to other Australian States (Table 2). This
low nurnber of extra-Western Australian distributions contrasts rnarkedly with
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those of the Kimberley and Eremaean Regions.
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A naj ority of the 150 South-West Region species that are shared with the
adj acent Erenaean Region occur in the south and south-west Eremaean Areas
(Table 5). The GROUPER analysis showed that the South-West Region was
distinguished fron these two Erenaean Areas due rnost significaitly to the
presence- of A, saligrn, A. pulehella" A. atenoptera, A. Lasiocazpa and
A. microbotzga and to the absence of A. aneura-.

Within the South-West Region two Acaci,a Areas are recognized by MULC LAS
at the lo-group level (see Figures L and Z of part 3 - this vof. pp. +_S1 .

la. South and West Coastal Area

With its 204 species this Area ranks second only to the Central and
Northern l{heatbelt Area with respect to species richness. Table 1 shows
that sectional representation is dominated by the phyllodineae (ll5 species,
representing 56.5% of the total for the Area) while the other sections^ each
contain_ fewer than 42 species. sections pulchellae (21 species) and Alatae
(9 species) are represented by fewest species but relativ; to tfieir totat
species conqlosition (28 species and l2 species respectively) these sections
are weLl represented,

Endeni-sn in the south and west coastar Area is higher than for any other
western Australian Aeacia Area (65 species, s2%) with iection phyllodineae
containing nost species (Table l).

Only 1l species are shared with eastern States, principally South
Austrar.ia (Tabre 2), These species have east-west di;txibulioni either in
coast a1,/near-coastal habitats (e.g. A. cyclops, A. nrgrti.foLi.a) or in arid/
seni-arid inland habitats (e.g. A. acmttlwclada' A. LiguLata).

The South and West Coastal Area shares nost species with the adj acent
centxal and Northern wheatbelt Area where 125 species (61%) are in cornnon
(Table 3). I'Iany of these shared species predominate in the Central. and
Northern Wheatbelt Area and only just reach the inland periphery of the
South and West Coastat Area (see below). This border overlap i!, in nany
cases' sinply a function of the grid size and shape used in our analysis and
thus gives artificially high species nurnbers for the south and west boastal
Area. The GROUPER analysis showed that the south and west coastal Area was
distinguished fron the central and Northern ltlheatbelt Area at an infornation
gain leve1 of 624 units due nost significantly to the presence of
A. ntgrttfolia (2.3I%) and A. mLcrobotrya (1.45%) and to the absence of
A. eoolgan&Lensis (2.28e") and A. stereophglLa (I.SS%).

The South and West Coastal Area is divided into two najor sub-areas by
MULCLAS (see Figure I in Part g - this vol . p. 4). The western sub_area
includes both the forest xegions and the coastal plains fron perth to Albany,
Species characteristic of the sub-area occur in sections pulchellae and
Phyllodineae e.g. A. btouniarw, A. dentifez,a, A. ertensa, A. pmtadenia (aLI
forest species normally fourd on laterite) , A. Lasiocarpa, A. Littorea,
A. subrq.cemosa and A. tt mcata (all coastal and near-coastal species lomd
on sand or linestone), These species do not generally doninate the vegeta_
tion although they nay be rocarly present in large nunbers. In the noithern
part of this sub-area there are several species nore typical of the centTal
and Northern Wheatbelt Area e.g. A. actwninata, A. acuaria, A. erLnacea,
A. Leptospennoides, A. niu,obotzga, A. nultispi.cata and A. Lasi,ocalyr.
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The eastern sub*area of the South and West Coastal Area extends fxon
about Brener Bay to Cape Arid and nainly cornprises coastal and near-coastal
habitats. It is linked to the western sub-area principally by wide-ranging
species _from sections Phyllodineae and Pluri.nerves e.g. A. cyclops,
A. cochLeay"is, A. nyntifoli.a, A. zostelLi.fez:a and. A. tri,ptycr'ta. 

- 
There are

nany wide-ranging Central and Northern Wheatbelt species whose southern
linit of distribution just reaches this sub-area e,g. A. chryselLa"
A. Leptopetala" A. micz,obotrya and, A. si,grnta.

lb. Central and Northern Wheatbelt Area

This is the nost species rich of aL! Acacia Areas in Western Australia.
Table I shows that of its 245 species, L13 species (representing 46% of the
total for the Area) are contained in section Phyllodineae, 64 species (26%)
in section Plurinerves and 42 species (I7%) in section Juliflorae. The
sections Pulchellae (15 species) and Alatae (11 species) conprise the remain-
i ng  1 l%.

Endenisrn here i"s second highest for the Western AusttaLiat Aeaei,a
Areas (51 species, Zle") and is accounted for principally by section
Phyllodineae (25 species) and to a lesser extent by sections plurinerves
(11 species) and Juliflorae (7 species). Sections pulchellae and Alatae
together conprise 8 endenics (Tabfe l).

0n1y 20 species (8%) are shared with eastem Australia (Table 2). The
najority of these are wide-ranging Arid Zone species fron sections phyllod-
ineae and Juliflorae which extend to the Northem Territory, South Australia
and New.South Wales e.g. A. j enner.ae " A. katrrytearn, A. Ligulata, A. rn)rz,aAark7'
A. z,untlosa, A. ltonordii and. A. tetr,qgonophALLa.

The Central and Northern Wheatbelt Area shares nost species, i.e. IZS,
with the adj acent South and West Coastal Area (Table 5). The affinities
between these two Aeaci,a Areas are discussed wrder la above, Of the other
W.A. Acac'La Areas only the South and South-West Eremaear share reasonably
high nunbers of species with the Central and Northern Wheatbelt Area (79 and
65 respectively) - TabJ.e 3, GROUPER showed that the pxesence of
A. nicrobotzga and, A. saligr@ within the Central and Northern Wheatbelt Area
were nost significant in separating this Axea fron these two adj acent
Erenaean Areas (see 5c and 3d below for details).

Unlike parts of the South and West Coastal Area,
Northern Wheatbelt Area is not only very species rich

Central and
Acac'La a].so fof,ms

a conspicuous elenent of nuch of the vegetation. This applies particul,axly
to the sandplain areas where nany tall shrubs and trees, principally fron
sections Juliflorae and PhylJ.odineae, are conmon e.g. A. blakelyi.,
A. cooLgandiensis, A. Lasiocalyx, A. mtltiapicata and, A. sigata. In areas
of red earths, A. aa,tnirwta (Juliflorae) arld A. mierobotz,Aa (phylLodineae)
are very connon. On aleas of laterite, however, although Acaeia is often
dorninant in terns of species nunbers, it is often eclipsed by genera such
as EucaLyptue, Casuwirn and, Me1.aleuca in te:ms of physiognorny (Maslin 1982a)

The Central and Northern Wheatbelt Area is divided into three naiox
geographic sub-areas in the MULCLAS analysis: southen, central and north-
coastal  (see Figure l  in Part  3 -  th is vol . ,  p.4).

the
but
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2. The Kinberley Region

This Region, situated in the far north of the State, shows geographic
sirnilarity to Beard's (1.979) Northern Botanical Prpvince except that in
tenns of Aeaei,a, the southexn boundary is positioned firrther south (see
Part 3 - this vol. pp. f-2f). Within the Kinberley, Acaci.a is an inportant
elenent of the vegetation in nany places (Beard 1979, KenneaLly 1981 and
1983). Vast tracts of rPindanr , i,e. A. knnida-A. etiopoda association,
dominate nrany areas (Beard 1967, l,lcKenzie and Kenneally 1983) while
elsewhere AeaaLa is often a co-doninant with EucaLAptus.

Fron the MULCLAS analysis, this is the second xnost distinctive Acacia
Region within Western Australia. However, of its 101 species anly 22 ate
endenic which is fewer than in either the South-West or Erenaean Regions
(Table 1), This low endemisn is nainly attributed to the high proportion
of species (68, representing 67e" of the total for the Region) which range
interstate, principally to the Northern Territory and Queensland (Table 2).
The Kirnberley Region probably represents the western end of a pan-continental ,
tropical/subtropical Acacia district.

0f the 39 Kinberley Region species which extend to other Western
Australian Acaci,a Ateas, the najority occur in the northerrlllost part of the
Erernaean Region i.e. in the North, Central and North-West Erenaean Areas
(Table 5). The GROUPER analysis showed that the Kinberley Region was
distinguished fron these conbined Erernaean Areas, at an infornation gain
level of 406.59 units, due most significantly to the presence of A. tuni,da
(5.4%) and A. plectoeapa (3.4e,) and also to the absence of both
A. dictyophLeba (3.5%) and. A. drcura (3.3%).

Table 1 shows that at the infrageneric level, section Juliflorae (59
species, representing 58% of the total for the Region) numericalLy doninates
the Aqcia flora of the Kinberley Region whiLe the closely reLated section
Plurinewes (17 species) ranks second in importance. Section Phyllodineae
(13 species), which finds its best developnent in Areas further south, is
here almost wholly confined to the South Kirnberley Area. Although
represented by few species, sections Lycopodiifoliae (7 species) and Acacia
(5 species) are nostly restricted to the Kimberley Region, whiLe sections
Alatae and Pulchellae are entirely absent.

Within the Kinberley Region two Acaci.a Areas are recognized by MULCLAS
at the lo-group level (see Figures L and 2 in Part 3 - this vol. pp. 4-5).

2a. North Kinberley Area

Sectional representation for the 66 species recorded for this Area rs
sunmarized in TabLe 1. Not only are sections Juliflorae (40 species,
representing 6l% of the total for the Area) and Plurinerves (15 species, 2O%)
the largest in terns of species nunbers, they also contain all the 12 endenic
taxa.

A11 of the 46 species (70%) which extend outside the North Ki.nberley
Area occur in the adjacent Northern Territory whiLe 27 (a1%) of these range
as far as Queensland (Table 2). The najority of these pan-continental species
are contained in sections Julif!.orae (24 species) and Plurinerves (10 species)
e.g. .4, aulacoea'pa, A. goroeLada, A. henrignoeta and A. platycazpa.

Except for the 35 species (53%) which range to the South Kirnberley Area,
the North Kirnberley Area has very few species (less than 13) in connon with

t ' 7
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other western Austialian Acaci.a Ateas (Tabfe 3). Affinities with the South
Kirnberley Aiea are attributed nainly to species fTon section Jul,ifloxae
(Appendix 1). The GROUPER analysis showed that the North Kinberley Area
was distinguished fron the South Kirrberl.ey Area at an infomation gain
leve1 of 2L2.76 ][rits due nost significantly to the absence of 1. monti.coLa
(9eo), A. coti.aceq. (4eo), A. bi.oqnosa (3.5%) and A. acvadeni.a (3.2%J and to the
pxesence of A. plectoco4a (3.9%), A. dwtn' t i  (3.7e"),  A. bihni l l i i  (3.0%),
A. del toidea (3.0%), A, 1 '"el ler t  (3.0%) and A. zet i reruis (5.0%).

2b. South Kinberley Area

As with the North Kimberley Area the South Kinberley Area is character-
ized by a preponderance of species fron the cLosely related sections
Juliflorae (39 species) and Plurinerves (9 species) which together conprise
69% of the Acq,ci,a fLora of the Area (Table 1). However, unlike its northesr
counterpart, the South Kinberley Area contains several species (15) from
section Phyllodineae (Appendix 1), A11 5 endemic taxa in this Area are as
yet &descr ibed.

The South Kirnberley Area has nost species in corunon with the adj acent
Northern Territory where al.l 49 extra-W.A. species (70eo) are shared. Of
the 49, 33 species (47e") tange as far as Queensland (Table 2). Species
fron sections Jul.iflorae and Plurinerves are chiefl.y responsible for these
pan-continental links e.g. /. aulacoeorpa, A. gonoclada, A. hewLgnosta,
A. holoserieea, A. Lysiphlaia, A. orthocorpa, A. platyca.rpa, A, r,etitsenia
and A, twnida.

Within Western Australia 35 species (50%) are shared with both the
adj acent North Kfunberley and North-West Erenaean Areas whiLe the North
Erenaean Area has 22 species (51%) and the Central Erernaean Area has 23
species (35%) in conmon with the South Kirnberley Area (Table 3). Species
responsible for the South and North Kinberley affinities are discussed
wrder 2a above. Affinities between the South Ki-nberley Area and the adjacent
North, Central and North-West Erernaean Areas are attributed nainly to
species fron sections Juliflorae, Plurinerves and Lycopodiifol iae. The
principal factors responsible for these affinities are:

(1) widespread, connon South Kirnberley species which just extend to the
northern Erernaean Regions e.g. A. halosericea, A. platyeatpa,
A. stipuligera and, A. ttanLda;

(2) widespread, comnon E enaean Region species which just extend to the
South Kirnberley Area e.g. A. authbertsonii, A. kernpearn, A. Ligulata,
A. maitlqtdii, A, spondglophyLla and, A. tetvagonophylLa; and

(3) species which are widespread and reasonably cornnon in both Areas e.g.
A. adoxa, A. anryLieeps, A. ancistrocazpa, A. eori,acea, A. hiLLi,arn and
A. trqnslueens.

Affinities with the North-West Eremaean Area are further strengthened
by:

(l) species which are widespread and comnon in the North-West Erernaean
Area and just reach the southern part of the South Kinberley Area e.g.
A. citrinoui,yidis " A. sclerosperrna and A. trachgcarpn; and

(2) species which show disjwlct distributions between the two Areas e.g.
A. atida" A. coulearw, A. irwequilatera, A. pyz,Lfolia and, A. tenuLs sitra.
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the South Kimberley Area
is given below rmder

Further discussion on the affinities between
and these 5 northern Af,eas of the Erenaean Region
sect ions 3a, 3b and 3e.

3, Erenaean Region

In terms of MULCLAS this is the least well defined Aeaei,a Region in
Western Australia even though it includes 60% of the grid cells used in the
analysis. The Region is bounded to the noxth by the Kinberley Region and to
the south-west by the South-West Region. The Erenaear Region encornpasses
the westem part of the Australian Arid Zone which is charactexized by the
physiognonic doninance of Aeacia (especially rltulgar, A. anetrna) in nuch of
its vegetation. The taxonomy of nany Acaci.a species from the Erernaean
Region is discussed in Maslin (1980, 1981 and 1982b) while a phytogeographic
analysis of these species is given in Maslin (1982b) and Maslin and Hopper
( 1 e 8 2 ) .

Sectional representation for the 224 species is shown in Table ]' Due
to its connon border with the species rich South-West Region and due also
to the coarse grid size used in this analysis, the number of species given
here for the Erernaean Region rnay be rnisleadingly high, Tlle Acacid, flora is
doninated by sections PhylJ.odineae (88 species, xepresenting 39% of the
total for the Region), Juliflorae (68 species, 3I%) and Plurinerves (61
species, 27%). unlike in the South-West and Kinberley Regions, these Aeacia
sections of the Erenaean Region are present in rather similar pxoportions
(see Figures 7 and 8 in Part  5 -  th is voI,  pp. f8-19).  Nevertheless, the
Phyllodineae and PLurinerves show a strong gradient of declining species
nurnbers fron south to north, whereas section Juliflorae has peak nunbers
in both the south-west and the north-west of the Region.

Endenisn in the Erenaean Region is low (35 species, 15%) - Table l.
0f the 70 species (31%) which extend to the bastern States, 57 range to the
Northern Territory while 37 "ange to both South Australia and Queensland
(Table 2 and Appendix 1), Affinities with other Australian States involve
le ss than 20 species.

Within Western Australia the Erenaean Region shares 150 species (58%)
with the South-West Region and only 39 species (17%) with the Kirnberley
Region (Table 3). As discussed below, these affinities are prinarily due
to (1) the sharing of wide-ranging, predoninantly Arid Zone species, and
(2) the incursion of either South-West or Kinberley species into the periph-
eral Areas of the Erenaean Region.

Al.though we recognize six Ateas within the Eremaean Region (see Part
3 -  th is vol .  p.  7),  none of these have sharply def ined boundaries.
Wide-ranging species of arid and seni-arid habitats, from sections
Juliflorae, Plurinerves and PhyJ.lodineae, are largely responsible for the
continuity fornd between these AcasLa Areas and also between them and the
eastern States (Appendix 1). The prinary characteristic of variation in
Acacia distttbut ions in the Erenaean Region is one of gradual change along
two nijox gradients, punctuated by local.ized centres representing concent:ra-
tions of change. The two gradients are recognizable as changes in species
conposition firstly along a noxth-south alignment, and secondly in an
approxinate east-west al" ignnent but centred on the North-West Erenaean
Area (The Pilbara) and extending inland to arid paats.
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3a, North Erenaean Area

Table 1 shows this snall geographic area as having not only the fewest
Acaci.a species (33) of any Western Austral-ian Area, but also being anong the
poorest in endenics (2 taxa, both undescribed). The closely related sections
Juliflorae (13 species) and Plurinerves (8 species) together accormt fot 64%
of the Acaeia, flora of the Area while section Phyllodineae with its 10
species accomnodates nost of the remainder.

The North Erernaean Area shares a high proportion of its species with
the adj acent Northern Territory (25 species, 70eo) - TabLe 2.

Within Western Australia, the North Erenaean Area is best characterized
as a transition zone between the t ropical/ sub -t ropical Kinberley Region and
the nore arid Erernaean Areas to the south, This is evidenced by the fact
that it shares 22 species (67%) with the South Kinberley Area and 21 species
(64%) with each of the Central and Noxth-West Erenaean Areas (Table 3),
Species fxon sections Juliflorae and Phyllodineae are principally responsible
for these affinities (see 2b above). The GRoUPER analysis showed that the
North Erenaean Area was distinguished fron the South Kirnberley Area at an
infornation gain of 125.17 units due nost significantly to the presence of
A. dictyophLeba (7.4e,) and, A. aneuta (4.5%) and to the absence or reduced
frequency of A. tunLda (5.5%), A. bduenosa (5.2%) and A. aczudeni.a (4.7%).

5b. Central Erernaean Area

Table 1 shows that of the 59 species recorded for this Axea only 2 taxa
(both undescribed) are endemic. Sectional representation is doninated by the
Juliflorae (23 species) and the Phyllodineae (22 species) which together
conprise 76e" of the Acaaia flora of the Area. Section Plurinerves (11 species,
19%) is the only other infrageneric group of any significance here. Corpared
with the North Erenaean Area, the Central Erenaean Area exhibits a reduced
tropical/ sub -t ropical influence and a corresponding increased Arid Zone
infl"uence. These trends are evidenced by the relative increase in the
nunber of Phyllodineae species and the decrease in the nr.unber of Juliflorae
species extending frorn the South Kinberley Area to the North Erenaean Area
but not reaching the Central Erernaean Area (Appendix 1, and Figures 7 and 8
in Part  3 -  th is vol  .  pp. 18-19).

The Central Erenaean Area has 45 species (76%) which T4nge to eastern
Australia (Table 2). It is largely wide-ranging Arid Zone species fron
sections Juliflorae and Phyllodineae which are responsible for these
affinities (Appendix 1). However, species predominating in the rocky uplands
around the Western Austral ia-Northern Territory-South Australia borders also
contributed e.g. A. a\.tw:cdta, A. basedoui,i, A. chippendalei, A. macdonneLl-
iensis, A. strongylophyLLa and, A. oali&Lnemsia.

Besides its strong extra-Western Australian affinities, the Central
Erernaean Area is rather closely related to the adj acent North-West ard South-
West Erenaean.Areas where 30 species (51%) and 29 species (49%) respectivel.y
are shared (Table 5). Again i.t is prinariLy wide-ranging species in
sections Juliflorae and Phyllodineae which establish these links (Appendix
1),  As wi l l  be seen below, i t  is  also species fron these two sect ions which
are prinarily responsible for the separation of these Areas. The GRoUPER
analysis showed that the Central Eremaean Area was distinguished frorn the
North-West Erenaean Area at an information gain leve1 of 181,50 imits due
most significantly to the reduced frequency of A. bi,uenosa (6.62e.),
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A. pgrifoLia (6.62%) and A. uictoriae (5.77e") (alI section Phyllodineae) and
fron the South-West Eremaean Area at an infornation gain level of 222|24
lnlits due most significantly to the absence or reduced frequency of
A. bz,achgstachya (5.54%), A. vanuLosa (4.840,.) ard A. crasped4carpa (4.L6%)
(al1 sect ion Jul i f lorae).

3c. South-West Exenaean Alea

Table I shows that of the 92 species recorded for this Area only 5 taxa
(a11 wrdescribed) are endernic. The closely related sections Juliflorae (36
species) and Plurinerves (22 species) together comprise 65% of the South-
West Erenaean Acacia flota. Section Phyllodineae (51 species, 34%) accounts
for nost of the renainder. Several species, nainly fron section Juliflorae,
of noderately wide range but with centtes of distribution in the South-West
Erernaean, help contribute to the distinctness of the Area e.g. A. craspedo-
eatpa" A. eretwea, A. j onesiarw, A. kochii, A. LongiphAllo&tnea and' A. tyson'Li'.

Twenty nine species (32%) extend into the easterrr States (principally
to the Northern Territory and South Australia) - TabLe 2.

The South-West Eremaean Area has nost species in cornrnon with the
adjacent Central and Northern Wheatbelt and South Erernaean Areas where -65
species (7f%) and 45 species (40%J respectively are shared (Table 3).
Reasons for these affinities are discussed under 3d below. The GROUPER
analysis showed that the South-West Erernaean Area was distinguished frorn the
Central and Northern Wheatbelt Area at an infonnation gain of 709.85 units
due nost significantly to the reduced frequency of A. nicnobotnya (2.I7e")
and A. saLigna (1 .61%) and to the presence of 4. ane?.ffa, (I.80e"),
A. LinophyLla (1.80%), and A. ui.ctorLoe. (l .55eo). GROUPER also distinguished
the South-West Erenaean Area from the South Erenaean Area at an information
gain of 273,82 vnits due nost significantly to the presence of ,4. tsictori.ae
(4,94%), A. pz,uLroeatpa (4. I0%), A. .L inophyLLa (3.80%), A. ronulosa (5.08%),
and A. tysowilt (2 .99e") .

3d. South Eremaean Area

The South Erernaean Area is nearly equal in size to the entire South-
West Region yet it contains only about 1/3 the nunber of species, Even so,
the South Eremaean with its 115 species has the third largest Acaci'a flora
of. any Area in the State (Table 1). Taxa shared with the adjacent, species
rich South-West Region contribute significantly to the large nunber of
species in the South Erernaean Area (see below). 0nly 9 species (8%) are
endenic here (Table 1).

'Ihis Area represents the southern exttene of a north-south gradient of
AcaeLa species cornposition fron the Kinberley Region through the Erenaean
Region (Figure 2 in Part 3 - this vol . p. 5J. The predoninantly temperate
section Phyllodineae (57 species, representing 49% of the total for the Area)
equals the conbined, closely related sections Plurinerves (53 species, 29%)
and Jul i f lorae (24 species,2l%) -  Table 1.

Sone 52 species (28e") range into eastern Australia. The largest
percentage of these species are shared with South Australia (28 species)
Table 2.

The South Erenaean Area has nost species in cornrnon with the adj acent
South-West Region. Thus, as shown in Table 3, the Central and Northern

J I



32 B . R .  M a s l i n  a n d  R , J .  H n a t i u k N o .  8

Wheatbelt Area shares 77 species and the South and West Coastal Area shares
52 species wi th the South Eremaean Area.  A najor i ty  of  these shared taxa
have their nain area of distribution in the South-West Region and only
extend to the southern and western margins of the South Eremaean Area and
although too nunerous to list al1 of them (see Appendix 1) some examples
are (1) Central and Northern Wheatbelt species just extending into the
western part of the South Erenaean Area: 4. aestiualis, A. bidentata,
A.  z ,ossei ,  A.  sp ino s is  s  ima (a11 sect ion Phyl lod ineae) ,  A,  ass i .mi l is ,
A. beauuev,diarn, A. dLelsii, A. Longispinea (a1\ section Plurinerves),
A. LasiocaLyr, A. rm.LLtispicata and A, resLnomarginea (all section
Jul i f lorae) ;  (2)  South and West  Coasta l  species just  reaching the southern
rnargins of the South Eremaean Area: .4. binata, A. crassuloides, A. dermato-
phglLa,  A.  hmuegi  (a11 sect io 'n  Phyl lod ineae)  ,  A.  cycLops,  A.  cachlear is
and A.  n i t iduLa (aLl  sect ion Plur inerves) .  The GROUPER analys is  showed
that the South Erenaean Area was distinguished fxorn the Central and Northern
Wheatbelt ATea at an inforrnation gain level of 819.50 units due rnost
s igni f icant ly  to  the absence or  v i r tua l  absence of  A.  mLcrobotrya (2.84%),
A.  saLigna (2.33%),  A.  Lat ipes ( f .68%l ,  A.  Leptospennoides (7.68%) and
A. multisplcata (L,66%) and fron the South and West Coastal Area at an
inforrnat ion gain of  739.39 uni ts  due nost  s ign i f icant ly  to  the absence or
v i r tua l  absence of  A.  nATt l : foL ia (2.87e") ,  A.  pulchelLa (2.48e") ,  A.  saLigna
(2.1,5%) and A.  cochlear is  (2.o1e") .

Within the Erenaean Region, the South Erenaean Area has its closest
affinities with the South-West ETenaean Area with which it shares 45 species
(Table 5) .  This  re lat ionship is  establ ished pr i rnar i ly  through (1)  the
sharing of widespread Arid Zone species frorn sections Phyllodineae and
Juliflorae e.g. A. dneura, A. dicty ophleba and A. uictoriae and (2) wide-
spread Central and Northern Wheatbelt species from sections Juliflorae and
Plurinerves whose xanges extend far enough into the Erenaean Region to
enconpass both the South Eraenaean and the South-West Eremaean Areas e.g.
A. aeusnirwta, A. assi,nili.s, A. beauuerdi,arn, A. coolgat&Lensis, A. fnagilis,
A. nultispicata, A. Longi.spinea" A. r'es'Lnomangi.nea and A. stereophyLla.
The GROUPER analysis discrimination of the South and South-West Erenaean
Areas is  d iscussed under  5c above.

3e. North-West Eremaean Area

The North-West Erenaean Area (the Pilbara) is characterized by a
preponderance of rocky uplands, especially in the region of the Chlchester
and Hamers ley ranges,  0f  the 54 species recorded for  the Axea,  28
(represent ing 52% of  the tota l )  be long to sect ion Jul i f lorae and 16 (29%)
to sect ion Phyl lod ineae (Table l ) .  The other  three sect ions are represented
by a to ta l  o f  10 species.  Endenisn is  re lat i -ve ly  1ow (6 species,  a l l
undescribed and nostly forurd in the Harnersley Range area)*.

A large nunber of North-West Erenaean Area species have wide distribu-
t ions wi th 30 species (56%) extending to othex Austra l ian States (nain ly
Northern Territory and Queensland) - Table 2. Although all sections of
Acacia whic}J. occur in the Area contri-bute to these ertra-Western Australian
l inks,  nost  species are conta lned in  sect ions Jul i - f lorae (13 species)  and
Phyl lod ineae (10 species)  -  Appendix 1.

* Subsequent to conducting this analysis a taxononic and phytogeographlc
study of Hamersley Range Acacias' has been conpleted by the first author
(Masl in  1982b)  .  In  th is  work a rnaj  or i ty  of  the undescr ibed Pl lbara
species have been descr ibed.
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The North-West Exenaean Area contains a rnixture of tropical/sub-
tropical and Axid Zone species as evidenced by its strong affinities with
the South Kirnberley Area (35 species, 65%) and the Central Erernaean Area
(30 species, 56%) respectively (Table 31 . The GROUPER analysis showed that
the North-West Erernaean Area was distinguished from the South Kirnberley
Area at an infornation gain level of 172.20 units due rnost significantly to
the presence of A. r tphoph.gLlo (5.4e") ,  A. oictor i .ae (5.3%) ,  A. anewa (3.8%)
and, A, dLctyophLeba (3.8%). See under 3b above for GROUPER results of the
North-West Erenaean - Central Erenaean anaLysis.

3f. West Eremaean Area

Table I shows this snall Area
endemic.  The largest  sect ion,  the
equals,  when conbined,  the c losely
and Plurinerves (7 species) which
of  the Area.

has only 47 species including just one
Phyllodineae (22 species, 47e") aLmost
xelated sect ions Jul l f lorae ( I7  species)

together comprise 51% of the Aeacia flota

The West Erenaean Area is a najor zone of overlap tn Acaeia species
distxibutions, as is the Nof,th Erernaean Area. Its transitional character
is enphasized by the high level of sinilarity it shows with each of lts four
adjacent  Areas:  the South-West  Eremaean Area (28 species shared,  59%);  the
Centra l  and Northem Wheatbel t  Area (27 specles,  57%);  the Centra l  Erenaean
Atea (23 species, 49%); and the North-West Eremaean Area (22 species shared,
47%) - Table 3. See below for GROUPER discrlrnination between these Areas.

There ls a north-weste'nt Acaci,a elenent which finds its southern linit
of distribution in the West Erernaean Area. These are widespread species, a
nunber of which occur in both the northern coastal axeas as well as the nore
arid inland e.g. A. otnpLiceps, A. biuenosa, A. citrirnuiridis, A. gregorii,
A. py:rifolia, A, scLexosperma and. A. rlphophyLla.

A1so, there is a southern elernent which finds its northern limit of
distribution in the West Erenaean Area. There is a strong coastal influence
from species in section Phyllodineae (e.g. 4. 'LdLonorpha, A. rasteLLi,fera,
A. spathuli.folia, A. ranthirn) but also an equally strong representation of
species which are widespread in the inland areas of the Central and Northern
Wheatbelt Area. Species in the latter category are derived nainly frorn
sections Juliflorae (e.g, A. acunirwta, A. cooLgardiensis ! A. neu.t,ophylla
and Plur inerves (e,g.  A.  Lat ipes,  A.  Lorq isp i rea) .

Many wlde-ranging Arid Zone species have their western limit of distri-
bution in the West ETemaean Area. These are nostly found in section
Juliflorae (e.g. 4. dneura, A, bmchy stachya, A. cuthbez,tsonii, A. kenrpearn,
A.  r ,hodophlo i .d  and,  to  a lesser  extent ,  sect ion Phyl lod ineae (e,g.
A.  L igulata,  A.  r rur t  a lJana,  A.  Dic tor iae) .  E ighteen of  these Ar id  Zone.
species range into eastern Australia, especially to the Nofihern Territory
( T a b l e  2 ) .

The GROUPER analysis showed that the West Eremaean Area was distinguished
frorn:

(1) the CentTal and Northem Wheatbelt Area, at an lnformation gain level
of 547.17 units due nost significantly to the absence of A. microbofuga
(2.+5u.1 ,  A,  er i rwcea (1.89%),  A.  mul t isp icata (L.89%) and A.  saLi ,grn
( r . 8e%)  ;
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(2) the South-West Erenaean Area, at an infornation gain level of !56,27
units due most significantly to the presence of A. coTiacea
( s . s7%)  ;

(3) the North-West Erenaean Area, at an infornation gain level of 150.07
units due most significantly to the presence of A, ruruLosa (4.33u.) and
the reduced frequency of A. bioenosa (4.08e.) and, A. pyrifoL;.a (4.08e") t
and

(4) the Central Erenaean Area, at an infornation gain level of 145.80 units
due nost significantly to the presence of 4. riphophylla (6.55%) and
A. sclerospemna (5.77'6) .
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