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ABSTRACT

F. uon MueLLer, (1867) first dra't attenti,on to the special
cLurracter of Southr,:estern Austyalia as a phAtogeographic regi.on.
DieLs (1906) delimited a South-West Botanical Prouince aruL an
ETemaean Prouiru:e and ditsided then into BotanLcal Districts.
Clarke (1926) diuided the State inl;o Natural Regions on an
ecologicaL basis. Gardner (1942) added a Northern BotanLcaL
Proui,nce and (1956) enl;ended Di.elst Botanical Disty,icts to tlte
uLtDLe State. They,e is a considet'abLe degyee of agreement
betueen CLarke's ard. Gardner's tTeatments but both uere restTicted
to smalL-scale sketch maps for the erpression of their ideas as
mapping techniques had not Aet become sufftcientLy detseloped.
Detailed uegetation mapping (Beard 1969 et seq.) Vns shom that
ecological regi.ons can be lecognised aytd giuen pz,ecise boundan'ies
on a Lat:ger scale, publi,shed at 1:1,000,00a and reduced to
1:2,500,000 in the genexal map ah1:ch accompanies this paper,.
Details of the cli.nate, geologg, soils,and ztegetation of each
batani  caL distr iet  as"e qioen.

T L -  - - ^ ^ ^ - i + i ^ n  ^ f  '-,, -, rr hytogeographi c or other natural ecological regions
has received l l t t le  at tent ion in  Austra l ia  except  ln  the west  where i t  has
a long-standing t radi t ion.  The subject  was f i rs t  ra ised for  Western
Austra l ia  by F.  von Muel ler  (1867,  1885)  who drew at tent ion to the specia l
character  of  the south-western f1ora,  and ind icated (but  wl th  no map) a
boundary running f ron Shark Bay to Israel i te  Bay.  L.  Die ls  (1906) ,  in
t reat ing Western Austra l ia  south of  the t ropic  d iv ided the area in to two
Botanica l  Prov inces,  the South-west  PTovince and the Erenaean Province.  The
lat ter  tern,  appl ied to the deser t  area,  was f i rs t  proposed by Tate (1890)
for  a por t ion of  nor thern South Austra l ia  and spel t  Erern ia f rorn the GTeek,
neaning sol i tude or  wi lderness.  The reason for  the chaqge of  spel l ing by
Die ls  is  not  known.  The boundary between the two,  sa id Die ls ,  co inc ided
approxinate ly  wi th the 30 cn isohyet ,  separated the in ternal  dra inage area
of  the country  f rom the por t ions dra in ing to the sea (not  actual ly  t rue) ,
was of importance to hunan settlenent in being the boundary od cereal
cu l t ivat ion,  and hbd a lso recent ly  (at  that  t ine)  been p icked up in
zoogeography (Woodward,  1900)  .  I ' I t  fo l lows that  the b io logica l  boundary
between the Erenaea and the South-west  Prov ince is  essent ia l ly  c l imat ica l ly
detern ined" (Die ls ,  Loc.  c i t . )  .

Die ls  proceeded to d iv ide the South-west  Prov ince in to 6 Botanica l
Dls t r ic ts  and the southern Eremaea as far  as known to h in ln tg 2.  Each of
these was character ised by a range of  ra infa l l ,  by par t icu lar  t )?es of
vegetat ion and by species d is t r ibut ion.  A sketch nap was prov ided (F ig.  1) .
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Fig.  1.  The botanica l  d is t r ic ts ,  copied f rorn Die ls  (1906J,  wi th  the
boundary of the South-west province indicated by a thicker, dashed
l i n e .

Gardner  (1942) ,  in  an account  of  the vegetat ion of  the whole State,
added the concept of a Northern Botanical province including the Kinberley
and Pi lbara d is t r ic ts .  He la ter  expanded Die ls '  Botanica l  d is t r ic ts  on a
State-wide basis  (Gardner  & Bennet ts  1956;  F ig.  2) ,  so there were now 5
dis t r ic ts  in  the Northern Prov ince,  5 in  the Erenaea (which he wrote as
Erenea,  in t roducing a th i rd spel l ing) ,  and 6 in  the South-west .  Deta i ls  of
the ra infa l l ,  c l i rnate,  so i ls  and vegetat ion of  each d is t r lc t  were g iven
in the text. Comparlson of Figs. 1 and 2 shows that Gardner had moved the
boundary of the South-west Province somewhat further east, (See Marchant
1 9 7 3 ,  F i g .  1 ) .

In  the rneant i rne a geologis t ,  E.  de C.  Clarke (1926) ,  had proposed a
regional  subdiv is ion of  the State on the basis  of  a  synthesis  of  a l l
ecologica l  factors to  detern ine ' rnatura l  reg ions ' t .  These were selected in
the fo l lowing way:

C .

The State was pr inar i ly  d iv ided in to major  physica l  regions.
I t  was again d iv ided in to najor  geologica l  regions,  ef fect ing a

subdiv is i .on of  the najor  physJ-cal  regions.
Cl inat ic  considerat ions,  ch ief ly  the anount  and season of  ra infa l l ,

were found to necessi ta te fur ther  subdiv is ion of  A & B.

r rBy th is  s tagerr ,  wrote Clarke,  ' rwe should have arr ived at  a  c lass i f ica-
tion into natural regions and our result should be in harnony with the
dis t r ibut ion of  d is t inct ive p lant  associat ions. , '

A .
B .
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Fig.  2 ,  The botanica l  prov inces and d is t r ic ts  of  Western Austra l ia ,
accord ing to Gardner  Q Bennet ts  (1956) .  Copied wi th pern iss ion
of  the Publ ishers,  West  Austra l ian Newspapers Ltd.

In  th is  way Clarke arr ived at  15 natura l  reg ions and one sub-region
shown in a sketch rnap reproduced here as F ig.  5 ,  and gave a genera l  descr ip-
t ion of  the geology,  topography,  ra infa l l ,  so i ls  and vegetat ion of  each.
Clarke recognised the scanty s tate of  knowledge of  many par ts  of  the State
at that tirne, so that his approach could only be provisional; but he
evidently regarded it as a significant contribution to the understandlng of
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Fig.  3 .  The natura l  reg ions of  Western Austra l ia ,  accord ing to Clarke
(1926) ,  Diagran redrawn wi th penniss ion of  the Edi tor ,  The
Royal  Society  of  Western Austra l ia .

the geography of  the State.  ' r fh is  paper  is  an at tenpt  at  . . .  subdiv is ion,
and not  in  the bel ie f  that  j . t  is  in  any sense f ina l "  (Clarke,  ib id . ) .
Clarke 's  nap was la ter  incorporated in to the geology textbook of  Clarke,
Pr ider  and Teicher t  (1948,  and subsequent  edi t ions) .

Gardnerrs approach to phytogeographic  regional isat ion was a lso ecologi_
cal  .  In  the explanatory notes to the nap,  reproduced here as F ig.  2 , i t  was
nade c lear  that  the c l .ass i f icat ion was based upon c l inate and vegetat ion,
e.g.  r r lhe South-West  Prov ince is  that  par t  o f  Western Austra l ia  which
teceives a winter  ra infa l l  o f  10 inches or  rnore.  Apar t  f ron i ts  area of
sandpla in and th icket  growth on la ter i te ,  i t  consis ts  of  Eucalgptus woodland
a n d  n a l l e e  l a n d s ,  a n d  t h e  j a n a h  o f  t h e  S o u t h - W e s t .  I n  a d d i t i o n  i t  . . .  i s
prec ise ly  the area to which the main e lements of  the South-West  f lora are
l i m i t e d ,  e . g ,  t h e  h e a t h s ,  k a n g a r o o  p a w s  e t c . r r

Klnber ley

3;

o
p
rt

p

o

uott"t
ttuu, 

\
</e?fk*



N o .  3 Phytogeographic Map Western Austra 1ia

In v iew of  Gardner ts  ecologica l  approach i t  is  not  surpr is ing that ,

outs ide the south-west  Prov ince in  which the botanica l  d is t r ic ts  had been

taken up f ron Die lsr  work,  they f requent ly  agreed rather  c losely  wi th

Clarke ' !  Natura l  Regions (cornpare Figs.  2 and 3) .  Unfor tunate ly  the ut i l i ty

of  the regional  i  sat  ion,  however  soundly based,  was nuch reduced fo l  p lact ica l

purposes to other  workers such as taxononists ,  f ie ld  natura l is ts ,  conserva-

t io t t i r ts  and others by the smal1 scale of  the naps prov ided.  Unfor tunate ly
too it would have been inpossible for either Clarke or Gardner to have
provided def in i te  boundar ies on larger  scale naps at  that  t ime s ince
geographi .ca l  knowledge of  the State was st i l l  scanty,  there were no deta i led

topographic  naps,  aer ia l  photography was not  yet  avai lab le and t ravel

fa l i i i t ies were st i l l  min imal .  The p ioneers real lsed that  there was a va l id

basis  for  ecologica l  reg ional .  i  sat  ion but  had no neans of  lay ing down prec lse

boundaries. Such a means has only recently cone to hand.

A nodi f icat ion to Die ls '  botanica l  d is t r ic ts  of  the South-west  was

suggested by N.H.  Speck in  1958 who proposed a Le Sueur Dis t r ic t  centred on

the nounta in of  that  name and inser ted between the I rwin and Dar l ing Dlst r ic ts .

This  t reatnent  was adopted by B.J.  Gr ieve and W.E.  Blackal l  in  Par t  IV of
r rHow to know Western Austra l ian wi ld f lowersr '  (1975)  a l though Die lsr  or ig inal

nap was reproduced in  the prev ious three par ts  (Blackal l  & Gr ieve 1954,  1956'

1965) .  In  a l l  cases the boundary of  the South-west  Prov ince was Die lsr  and

not  6ardn"r 's .  Gardner 's  nap was reproduced by Beard (19651 '

N.T.  Burb idge (1960)  proposed an Austra l ia-wide t reatment  (F ig.  4)

d iv id ing the cont inent  in to three r rPr inc ipal  F lor is t ic  Zonesrr  wi th  in ter-

nediate r r ln terzone Areasrr  between then based essent ia l ly  on c l inate.

rrTreated broadly the continent can be divided into three nain
c l inat ic  zones,  and these are referred to here as the Tropica l ,
Temperate and Eremaean Zones . . .  Each of  the zones shows
character is t ics re lated to geography and i t  is  in terest ing to
find that they correspond with the main features of the
zoogeographic  r regionsr  recognised by Main,  Lee and L i t t le john
( 1 9 5 8 )  . r '  ( B u r b i d g e  1 9 6 0 )  .

Burb idge reta ined Die lsr  spel l ing Erenaean.

Deal ing wi th the Interzone areas,  Burb idge wrote:

rrln general the southern boundary of the Eremaea is based on
the posi t ion of  the 10- in .  (250 mm) isohyet .  However in
Western Austra l ia  there is  a t r iangular  area ly ing between
the South-West  Prov ince and the ETenaea proper  ' .  .  Wi th in
i t  there is  sone mingl ing of  the genera of  the sand-heath
associat ions of  the Prov ince wi th the ar id i ty  - to  l  erant  genera
of  the Erenaea.r r

This  area const i tu tes In terzone 1 and is  the Coolgard ie Botanica l
Dis t r ic t  o f  Die ls  4nd Gardner .

I t  nay be appropr ia te at  th is  point  to  rev iew the para l le l  s i tuat ion
in zoogeography,  fo l lowing Burb idgers a l lus ion quoted above.  I t  has not
been possib le to  t race Woodward 's  map of  1900 c i ted by Die ls  (1906)  and i t
may be that  no nore copies are extant .  The.nap publ ished by Main,  Lee and
Li t t le jo tm (1958)  was very snal l  and very d lagra l l l lnat lc  Dut  1t  r -s

suf f ic ient ly  c lear  that  the three regions replesented,  naned ToTresian,

Eyrean and bassian,  correspond to Burb idge's  Tropica l ,  Eremaean and

4 I
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Fig.  4.  The pr inc ipal  f ror is t ic  zones of  the Austra l ian region,  accord ing

to Burb idge (1960) .  Copied f ron the Austra l ian Journal  o f  Botarry
8  ( 1 e 6 0 )  .

Tenperate Zones,  except  that  Bassian was rest r ic ted,  s t r ic t ly  speaking,  to
south-eastern Austrar i -a  and i ts  extension to south-western Aust ia l ia  

" '

treated as controversial. The na:nes of the zoogeographic regions had been
or ig inated by W.B.  Spencer  in  1896 who t reated the south_wesi  " ,  p"r t  o f
the Eyrean region,  G.E.  Nichol ls ,  on the other  hand,  in  1933 "orr i l r rd"d thut
the south-west  of  Austra l ia  shourd be recognised as a b iogeographic  prov ince
and proposed the nane Hesperonotian. 'rThi; however has not io.rnd fulrorr u,
zoologis ts ,  especia l ly  orn i tho logis ts ,  whl le  apprec iat ing the val id i ty  of
the faunal boundary rearised that faunal elenenis rather than static
faunal  prov inces ought  to  be recognised. ' r  (Main,  Lee Q L i t t le john 195g) .
D.L.  Serventy and H.M. Whi t te l l  (1951)  nodi f ied Spencerrs tern inotogy and
spoke.of  Bassian and Eyr ian (s ic)  faunas.  They noted that  the sout f , '_west
conta ins both Eyr ian and Bassian e lernents,  I t  appears that  in  the succeedins
period no general reappraisenent of zoogeograpiry has been nade, in fact the
subject  has fa l len out  of  favour ,  zoologis ls  pr l fer r ing to regard animals as
deser t -adapted or  not ,  ra ther  than Eyrean or .Bassian (A.R.  Main,  pers.  conm.) .
A contribution has nonetheress been nade by pianka (1d69) "tto puriish"d a
map of  the I 'sub-regions of  the Austra l ian deser t ' r  1 i ,e .  

'oe 
the Eyrean region]

accompanylng a paper  on deser t  l izards,  This  nap,  showing 15 sub_regions,
is  reproduced here as F ig.  5 .  L i t t re  was said about  the ind iv iduar  !ub-
regions in  the text  but  i t_  is  c tear  that  they were ecologica l ly  conceived,
separat ing the sandr idge,  hanada,  l i rnestone and other  t lpes of 'deser t ,  The
author crained rra fair correspondence between the distriiutions of ctenalrus
species and the geographic  sub-regions.r l

Ten years af ter  Burb idge,  H.  Doing (1970)  nade a fur ther  inpress ive
contribution to Australian plant geography although his paper, prrbt i.hud in
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Fig.  5.  Sub-regions of  the Austra l lan deser t ,  accord ing to Pianka (Ecology
50:  1013,  1969) .  Copyr ight  1969 by the Ecologica l  Society  of
Arnerica.

Hol land,  seems to have at t racted l i t t le  at tent ion in  Austra l ia .  In  napping
it represented a big advance on Burbidge, as the paper was accompanied by
a nap,  scale 1:16,000,000,  pr in ted in  co lour  on a f ine ly  deta i led topographic
base (F ig.  6)  .  Doing d is t inguished between phytogeography in  a s t r ic t  sense
of geographical aspects of taxonomy and what he called rrvegetation geography"
(after Schnithusen 1968) based on the distribution of plant cornrnunities. In
the Lat ter ,  cover  and abundance of  species and st ructura l  aspects of  vege-
tation are of paramount inportance, while the former considers the distribu-
tion of all plant species including rare and endemic ones. Doing thought it
poss ib le to  combine both aspects in  h is  t reatnent .  He d iv ided the Austra l ian
Plant Kingdon into two Subkingdons, the Central Australian Subkingdom and
the Eucal|ptua Subklngdon, The former, discarding the traditional narne, is
essent ia l ly  the Eremaean Zone or  Prov ince of  prev ious autho,  s ,  whi le  the
Euc.rLlJptus Subkingdon conprises the whole of the periphery. Each Subkingdorn
is  d iv ided in to Regions and these in to Prov inces.  I t  seens to th is  rev iewer
that  Doingrs t reatnents are open to some cr i t j .c isn,  The Centra l  Austra l ian
Subkingdorn is divided into a Desert Region and a Mulga Region, the forner
def ined as largely  t reeless and the la t ter  as doninated by phyl lod ineous
Acacias including mrslga (Acacia aneura). It is difficult to natch this
picture with actuality; nulga and sirnilar Acacias are nowhere doninant in
the nor thern ha L ' f  o f  the deser t ,  for  example.  A compar ison wi th p ianka 's
ecologica l  un i ts  in  F ig,  5 ,  shows l i t t le  s in i lar i ty  between the two t reatrnents
of the Erenaean Zone. In the EucalAptas Subkingdon, in Western Australia
the Southwestern Forest  Prov ince (Ewf)  is  acceptable being the Dar l ing
Botanica l  Dis t r ic t  o f  la ter  work (F ig.  7)  but  the Southwestern Heath prov ince
(Ehw) is  too narrou,  fo l lowing Die ls '  boundary of  the South-west  Botanica l
P r o v i n c e  ( F i g .  1 )  r a t h e r  t h a n  G a r d n e r r s  ( F i g .  2 )  o r  B e a r d r s  r ( F i g .  7 ) .
The Western Mallee Provlnce (Emw) is an enlarged Southwestern Interzone
(Fig. a) and is not happily named since only a smal.l proportion of it has a
n a l l e e  v e g e t a t i o n  -  t h e  R o e  D i s t r i c t  o f  F i g .  7 .

4?i
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Fig. 6.  Botanical  Geographical  Map of the Austral ian pLant k ingdons,
by H. Doing (1970).  Redrawn and sinpl i f ied fron or iginal
coloured naD .

I t  was renarked eaal ier in this paper that regional naps of Austral ia
had suffered from smal1 scale and inadequate basic infornation, but that a
means of improving the si tuat ion had now been found. In 1964 a vegetat ion-
napping project,  the Vegetat ion Suxvey of Western Austral ia,  was establ . ished
by Prof,  M,J.  Webb and myself ,  as a resul t  of  which vegetat ion naps cover ing
the greater part  of  the State at  the 1:1,000,000 scale have already been
publ ished (Beard Q Webb 1974, Beard 1974, 1975, 7976 a q b).  In the course
of f ie ld work for mapping the wri ter f i rst  cane to appreciate the real i ty
of the ecological regional i sat ions of Clarke and Gardner. Later when naps
were prepared it quickly became obvious that the natural regionalisation
made i tsel f  apparent f rom the grouping of the map colours.  In 1969, when
the f i rst  maps were ready but had not yet been publ ished, the wri ter
drew attent ion to this in a paper deal ing with the desert  areas in the
eastern hal f  of  the State (Beard 1969).  To quote:

rrThe desert  area is div is ible natural ly into a number of  qui te
dist inct  regions each having a character ist ic landscape and
vegetat ion. The boundaries of  these regions, as shown in Fig,

,",ffil",
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Fig.  7.  Phytogeographic  regions of  Western Austra l ia  as detern ined by
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5 ,  are accurate ly  der ived f rom vegetat j .on napping.  Each of
then can be said to  be a Natura l  Region in  the sense of  Clarke
( 1 9 2 6 )  a s  w e l l  a s  a  B o t a n i c a l  D i s t r i c t  i n  t h e  s e n s e  o f  D i e l s
(1906)  and of  Gardner  E Bennet ts  (1956) ,  and to represent  a
ref inengnt  of  the ear l ier  work in  both cases wi th the a id of
rnore advanced geographical  and botanica l  knowledge.  Each of
the regions recognised here is  being named as a natura l  reg ion
and a botanica l  d is t r ic t .  "

The mapping thus establ ished exact  boundar ies for  the regions and la ter
when the vegetat ion maps were publ ished these boundal ies were marked on then,
For  the nost  par t  they coinc ide wi th the boundar ies of  vegetat ion uni ts  and
only rare ly  are drawn to cross then,  This  rnethod great ly  reduces the
elenent  of  subject iv i ty  in  the def in i t ion of  regions which are norrnal  ly
qui te  c lear ly  apparent  f ron the nap i tse l f .  I t  is  not  pract icable to
i l lust rate examples here,  but  those in terested may refer  to  the publ i .shed
work:  the nap r ' I Iu l larborr '  (Beard 1975)  g ives par t icu lar : ly  c lear  cases.
There has been sone subject ive choice in  the def in i t ion of  vegetat ion uni ts ,
the i r  napping,  and the select ion of  rnap colours and aLso to sone extent  ln
the exact  posi t ion ing of  regLonal  boundar ies.  Nonetheless subject iv i ty  is
very great  1y reduced.

Since the vegetat ion naps concerned are large coloured sheets at  a  scale
of  1:1,000,000 i t  is  unfor tunate ly  inpossib le to  reproduce then or  even
sect ions of  thern here in  order  to  rnake i t  c lea l  to  the reader  how the
boundaries are determined and what the regions represent. As remarked above
rr the natura l  reg ional isat ion nakes i tse l f  apparent  f ron the grouping of  the
map coloursrr .  0n the "Nul larbor"  nap,  a large area is  occupied by the
Nul larbor  Pla in,  a  l inestone p lateau which has a vegetat ion of  chenopodiaceous
steppe par t ly  wi th  and par t ly  wi thout  scat tered low t rees"  This  vesetat ro l
appears in  bTown colours and shows the extent  of  the p la in as a nat ; ra l
region and i ts  prec ise boundar ies.  Nor th of  i t  l ies the Great  Vic tor ia
Deser t ,  a  sandy region in  which spin i fex s teppe coloured in  red shades is
predoninant .  West  of  the Pla in there is  a large area in  which Eucalypt
woodlands coloured l ight  green are the pr inc ipal  cover ,  and consis tute
Burbidge's  Southwestern Interzone,  otherr" , i ise ca l led the Coolgard ie Botanica l
Dis t r ic t  by Die ls  and Gardner .  In  the nor thwest  corner  of  the map there is
a t ransi t ion f ron these woodlands to 1ow woodlands coloured orange in  which
nulga (Acacia aneuz,a) is dorninant, along a line whjch is regarded as the
boundary of  the Erernaean Botanica l  prov ince.  Towards the south coast  there
is  a t ransi t ion f rorn the eucalypt  woodlands to nal lee (ye1low-green)  a long
a l ine which is  regarded as the boundary of  the South-west  Botanica l
Prov ince.  St i11 fur ther  south the nal lee changes to heath fornat j .ons (ye l low
shades) and this transitlon defines the boundary between the Roe and Eyre
Botanica l  Di  s t r ic t  s .

The systen by which the vegetat ion is  c lass i f ied is  i r re levant  to  th is
outcone.  Vegetat ion uni ts  remain d is t inct  f rom one another  whatever  they
are cal1ed.  On the "Nul l .arbor ! '  nap the c lass i f icat ion is  physiognomic but
i t  is  to  be expected that  the regional isat ion would be equal ly  apparent  i f
some other  qui te  d i f ferent  approach such as Braun-Blanquet  soc io logy were
used.  The map colours would however  probably a lways have to be log ica l ly
coded to the systen.

I t  ls  again enphasised that  vegetat ion is  being used as the ind icator
of  natura l  ecologica l  regions each of  which possesses i ts  own character is t ic
landscape due to i ts  par t icu lar  features of  c l inate,  geology,  landforns,  so i ls
and vegetat ion.  I t  is  to  be expected that  the f lora of  each reqion wi l r  a lso
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show character is t j -c  features,  but  i t  is  vegetat ion,  not  f lora,  which def ines
the region.  Since vegetat ion prov ides animal  habi ta ts  i t  is  to  be expected
that  the fauna of  each region wi l l  show character is t ic  features.

Clarkers (1926)  nethod,  c j - ted ear l ier  in  th is  paper ,  was to consider
physiography,  geology and c l inate af ter  which ' r the resul t  should be in
hannony wi th the d is t r ibut ion of  d is t inct ive p lant  associat ions" ,  I t  is
therefore obviously  posslb le to  work f ron the other  end,  to  map the
dis t inct ive p lant  associat ions and to use thern to def ine natura l  reg ions.

The ut i l i ty  of  the regional isat ion in  pract ice has a lso 'been considerably
enhanced.  Prev iously ,  botanis ts  had leg i t lmate reason to conpla in that  the
botanical provinces and districts were so vague that they frequent ly had
di f f icu l ty  in  decid ing in  which one a par t icu lar  botanica l  co l lect ion or  p lant
conmunity or study alea uas located. Now with the boundaries precisely shown
on topographical ly  based rnaps of  a  reasonably large scale (1:1,000,000)  th is
. l i C C i ^ . , 1 + . ,  a ^ r  l -  ^ . , ^ . ,  l - - ^ ^  - i.  Given the large s ize of  nost  Austra l ian States i t  is
a convenience to taxononists  to  work wi th a systen of  subdiv is ions,  and both
the Western Australian Herbariurn and the National Herbariurn, Sydney, have
al ready been us ing ecologica l  un i ts ,  The systen now becoming avai lab le as
vegetat ion napping proceeds may,  i t  is  hoped,  be of  use to workers in  other
f i e l d s  a s  w e l l .

Wi th the approach to complet ion of  the vegetat ion napping in  Western
Austra l ia  i t  has recent ly  become possib le to  prepare a State map showing
the boundar ies of  the botanica l  prov inces and d is t r ic ts  der ived by reduct ion
f rom the vegetat ion maps,  A map at  1:2,500,000 drawn on a deta i led topographic
base for  local i ty  references j -s  avai lab le for  pract ica l .  use and acconpanies
this paper. A further reduced diagrarn showing the outlines of the districts/"
only  has a lso been prepared (Beard 1979a)  and is  reproduced here as F ig.  7 .
In  the Eremaean Province theTe are now 11 d is t r ic ts .  In  the renote in ter ior
there has been substantial revision based on inforrnation not previously
avai l ,ab le (Beard 1969) .  The For tescue d is t r ic t  has been t ransferred f rou : ,
the Northern Province according to arguments advanced in Beard (1976a) and i
a  new Carnarvon d is t r ic t  created ( ib id . ) .  The Ashburton,  Aust in  and Eucla
dis t r ic ts  are essent ia l ly  as Gardner  conceived them.

The Northern Province has had to undergo substantial revision since the
vegetat ion nap of  the Kinber ley Dist r ic t  (Beard J,n prep.)  on complet ion
proved to be not  in  accord wi th Gardner 's  ear l ier  t reatnent  (F ig.  2) .  Wi th
the scanty in fornat ion of  ear l ier  days l t  is  ev ident  that  Gardner  v tas too
great ly  in f luenced by Clarke (F ig.  5)  whose t reatnent  nain ly  fo l lowed the
geologica l  s t ructure.  Thedis tn lbut ion of  vegetat ion is  nore s t rongly
inf luenced by ra infa l1.  Af ter  d iscussion anong the Western Austra l ian
botanists it was decided to conserve the nane of the Danpier district fTom
Gardner  but  to  renane the other  three d is t r ic ts  which are ent i re ly  new in
concept .  One is  naned af ter  C.A,  Gardner  h insel f  in  honour  of  h is  p ioneer
botanica l  work in  that  area in  1921.

The Coolgard ie d is t r ic t  is  equated wi th Burb idgers Southwestern Inter-
zone and is  essent ia l ly  as conceived by both Gardner  and Burb idge.

The South-West  Botanica l  Prov ince is  bounded essent ia l ly  as conceived
by von Muel ler  (1883) ,  Gardner  (1942,  1956)  and Burb idge (1960) .  Vegetat ion
mapping has c losely  conf inned the v iews of  these authors.  Die ls  (see Fig.
J.) took a boundary running rnuch closer to the coast. 0n the continued
cr i ter ion of  rnapping accord ing to vegetat ion i t  was found necessary to  rev ise
Die lsr  d is t r ic ts  very considerably  and again af ter  d iscussion at  the Western

4 7



4 8 J , S .  B e a r d N o .  3

Austra l ian Herbar iurn i t  was decided to inst i tu te f ive sub-d is t r ic ts .  Die ls l
nanes are conserved in  four  cases ( I rwin,  Dar l ing,  Avon,  Eyre)  whi le  the
warren Dist r ic t  is  reduced to a sub-d is t r ic t  and the st i r l lng Dist r ic t  has
been d iscarded.  A new Roe Dist r ic t  has been inst i tu ted which conpr ises the
r n a l  l e e  c o u n t r y .  N o  b a s i s  c o u l d  b e  s e e n  i n  v e g e t a t i o n  r n a p p i n g  f o r  c o n s e r v i n g
Speckr  s  Le Sueur Dis t r ic t .

Deta i ls  of  the Botanica l  Prov inces and Dist r ic ts  fo l low.

THE NORTHERN BOIANICAL PROVINCE

Tropical  por t ion of  the State ly ing below the 19th para lLel  (approx i_
rnately) . Summer rainfall 500-400 rrun, Tropical grasslands and shrublands,

(a)  Gardner  Botanica l  Dis t r ic t .

The nane comnenorates c.A. Gardner for his pioneer botanical exploration of
the Dist r ic t  in  1921 (Beard 1979a) .
High-grass savanna woodlands. Eucalgptus tetrodonta-t. niniata alLiance with
Plectrachne ,pungens and annual Sot:gLwn spp. on sandstone; E. tectifica-
E. grandifolia alliance with S ehima nertosum and Soz,ghun on basalt.
Cl inate:  Dry hot  ' t rop ica l ' ;  prec lp i ta t ion > 700 mn per  annun,  sumner wet
season 4-6 nonths .
Geology:  s i l iceous sedinentary and basic  vo lcanic  rocks of  proterozoic  age.
Topography and soi ls :  a  d issected p lateau wi th nesa shape h i l ls  and ranges.
Chief ly  shal low stony and sandy soi ls  on sandstones;  neutra l  red and yel low
ea r ths on ba sa l t .
Boundaries: The southern boundary is the napped boundary of the high-grass
savanna and corresponds approxinately to the 700 mrn isohyet.

(b)  F i tzgera ld Botanica l  Dis t r ic t

The name connenorates w.V.  F i tzgerard for  h is  p ioneer  botanica l .  explorat i -on
of  the area in  1905-6 (Beard 1979a) .
Curly spinifex (PlectracLme pungens) with tow tTees of E. pVnenicea_
E.,fez,z,uginea ot E. brettifolia-U. dichz,onophLoia on sandstones, ribbon grass
(Ch:t'ysopogon) with E. tectifica on basalt.
Cl imate:  dry hot  r t rop ica l r ;  prec ip i ta t ion 400-800 nm per  annul ,  su]nmer
wet  season of  four  months.
Geology:  s i l iceous sedinentary and basic  vo lcanic  rocks of  pToterozoic  age,
over ly ing local ly  exposed basenent  of  Archaean grani te ,  ac id vo lcanics and
s i l t s t o n e s .
Topography a ld so i ls :  h i l ly  to  nounta inous country  wi th the harder  s i l iceous
rocks forrn ing para l le l  ranges;  vo lcanics in  the val leys.
Bormdar ies:  Boundar ies were drawn to enconpass the cur ly  sp in i fex corununi t ies.
The northern boundary is the transition to high-grass savanna, the southern
follows the boundary of precanbrian rocks fron King sound to the Margaret
River, thereafter the vegetation boundary between curly spinifex and sernr-
deser t  sp in i fex s tepp e.

(c)  Danpier  Botanica l  Dis t r ic t

Named after Wn. Darnpier, Buccaneer and early navigator. His name is often
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appl ied to that  par t  o f  the wor ld as Danpier land,  and ex is ts  of f ic ia l ly  rn
the Darnpi  er  Peninsula (Gardner  & Bennet ts  1956) .
Tree savanna of Chry sopogon-Dicy'nnthi,um with scattered E. microtheca and
Lgsiphyl lun cunwtnghnni i  on r iver  p la ins;  p indan on sandpla ins.  Thjs  is  a
three- layered connuni ty ,  an open upper  s t ratun of  low t rees,  a c losed middle
layer of Acacia ar.d an open ground layer of curly spinifex; hurrunock grass-
land wi th scat tered tTees on uplands,
Cl inate:  seni -ar id  to  dry hot  ' t rop ica l ' ;  prec ip i ta t ion 250-800 nn per
annum, sunner wet season 2-4 months.
Geology: Quaternary sandplain overlying Jurassic sandstones; Quaternary
nar ine deposi ts  on coasta l  p la ins.  Devonian reef  l imestones and extensive
al luv ia l  r iver  p la ins ,
Topography and soi ls :  Extensive r iver ine p la ins wi th grey and brown crack-
ing c lays;  extensive sandpla ins on red ear thy sands,  low uplands of  sandstone
and l inestone wi th shal low stony soi ls .
Boundaries: The southern boundary is dTawn according to vegetation at the
edge of desert sandplains and dunefi-elds; the northern and eastern boundarj-es
at the vegetation change with the transition fTom Phanerozoic to Pr.ecambrian
r o c k s .

(d)  Hal1 Botanica l  Di  s t r ic t

Named af ter  Char les Hal l  whose name surv ives in  Hal l rs  Creek where he
discovered gold in  1884 .
Hunrnock grassland of Iv'iodia spp. with sparse trees on ranges; short grass
of Enneapogon spp. on dry calcareous plains, nediun-height grasses AstyebLa
and Di,chdnthh,rz on cracking clays,
Cl imate:  sern i -ar id  to  dry hot  r t rop ica l t ,  prec ip i ta t ion 350-500 nm, summer
wet  season 2-4 months.
Geology:  very var ied Archaean,  Proterozoic  and Phanerozoic  rocks both ac id
and basic .
Topography and soi ls :  harder  s i l iceous rocks forn abrupt  para l1el .  ranges
wi th shal low stony sand and loam soi ls ;  vo lcanics and l imestones fom
extensive plains with neutral red earths and red loarns or grey and brown
e r  4 r  ^ r  r r B  e r 4 / D  '

Boundaries: DTawn accoading to vegetation changes as noted above in
bounding with the other districts. The southern boundary is the edge of
desert sandnlains and dunefi elds .

THE EREMAEAN BOTANICAL PROVINCE

Central portion of the State, desert. Hunno ck grassland, lor,r woodland and
scrub, Rainfall < 300 mm, seasonal pattern changing from suruner in the north
through bixer ic to non-seasonal in the south,

(a) Canning Botanical  Distr ict  (Great Sandy Desert)

Naned after A.W. Canning, surveyor of  Stock Route, aLso Canning Basin which is
equivalent (Beard 1969) ,
Tree steppe grading to shrub steppe in the south-east, conprising open hunrnock
grassland of Iri,odia pungene and, Pl.eetrachne lchinzti with scattered trees of
Ouenia retdcuLata, EucaLyptus spp. and shrubs of Acacia and Gz,eudllea,
Cl. inate:  ar id r t ropical I  wi th summer rain;  precipi tat ion 200-300 nun per annun.
Geology: Quaternary sandplain overJ.ying Cretaceous and Jurassic sandst,ones which
are exposed 1oca1ly.
Topography and soi ls:  gent ly undulat ing plair i  doninated by longi tudinal
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dunes of varying frequency tending mainly WNW-ESE.
ear thy sands and red s i l iceous sands,  wi th  exposures
I  o c a . l  l y .
Boundar ies:  Drawn a l l  round at  the l in i t  o f  deser t
on Mesozoic  rocks.

N o .  g

Chief  so i ls  are red
of ironstone gravel s

s a n d p  I  a i n s  a n d  d u n e f i e l d s

(b)  Muel ler  Botanica l  Dis t r ic t  (Tanani  Deser t )

Named af tgr  Baron Ferd inand for  h is  par t ic ipat ion in  the Gregory expedi t ron
of  1856 to that  area (Beard 1969) .
Shrub steppe as genera l  cover .wi th I r iod ia pungens,  Sparse t ree steppe on
sone ranges,  local ly  p la ins wi th shor t -grass savanna.
Cl inate:  ar id  ' t rop icaL,  wi th  sumner ra in;  prec ip i ta t ion 200_g00
annum.
Geology: Quat ernary sandplain overlying proterozoic and pernian
are exposed local  ly .
Topography and soi ls :  gent ly  undulat ing sandy p la in,  dominated by longi tud_
inar  dunes south of  rat i tude 20"30 's  and wi th o icas ional  low rocky ranles of
Proterozoics;  la ter i te-crusted uplands on pern ian,
Boundar ies:  The western boundary wi th the canning Dist r ic t  is  the r in i t  o f
deser t  sandpla ins and dunef ie lds on Mesozoic  rock i .  The shor t  southern
boundary is the northern limit of mulsa.

(c)  Carnarvon Botanica l  Dis t r ic t

Dis t r ic t  nane:  geographical ,  equates wi th geologica l  Carnarvon Basin (Beard
197s)  .
Mainly Acacia scrub and low woodland becornlng tree and shrub steppe in the
nor th,  and wi th halophytes a long the lower r iver  sourses.
climate: semi-arid bixeric at the coast beconing arid with sunmer and
wlnter  ra in fur ther  in land;  annual  prec ip i ta t ion 200 to 250 nn.
Geology:  sedinentary basin wi th 1oca11y exposed rocks of  pern ian to Recent
age; nost of the surface covered by altuviun and colluviun,
Topography and soi ls :  gent ly  undulat ing p la in wi th nesa shape rennants in
the east  and f ie lds of  longi tudinal  dunes,  Hard a lkaLine red soi ls
predominate in  the p la ins wi th red sands in  the dunef ie lds.
Boundaries: The eastern boundary is drawn according to the vegetational
expression of the geological boundary of the Carnarvon Basin,

nn per

rocks which

(d)  For tescue Botanica l  Dj -s t r ic t  (p i lbara Region)

District name: geographical fron river of same nane (Gardner q Bennetts

with EucaLyptus ttees, Acaci,a
mulga occurs in val leys and

19s6)  .
Essent ial ly t ree and shrub steppe comrnunit ies
shrubs, ?z.iodia pung ens and I'.- uiseana. Sone
there are short-grass plains on al luvia.
Cl inate:  ar id t ropical  wi th suruner rain;  annual precipl tat ion 2S0_g00 nm.
Geology: a basement of  Archaean grani te and volcanics,  over lain by nassive
deposi ts of  Proterozoic sediments ( including jaspi l i te and doroni t l )  and
voLcan ics .

a mountainous region r is ing to 1250 mm. Chief ly hard
plains and pediments,  shal low and skeletaL soi ls on

_east  and west ,  accord ing to vegetat ion express ion of  the
Carnarvon and Canning Basins. 0n the south the boundary is

Topography and soi ls:
a l ka l i ne  red  so i l s  on
the ranges,
Boundaries:  0n
nargins of  the
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that between Triodia-doninated steppe and Acacia-dorminated scrub, clinatically
contro l . led wi th local  geologica l  nodi f icat ion.

(e)  Kear t land Botanica l  Dis tT ic t  (L i t t le  Sandy Deser t )

Naned af ter  Kear t land,  co l lector  wi th  the i l I - fa ted Wel ls  expedi t ion of  1g96
(Beard 1969)  .
Shrub steppe of Acacia and GretlilLea, Tz'iodia spp. on and between dunes,
patches of  deser t  oak and nulga.
Cl inate:  ar id  r t rop ica l '  wi th  summer ra inr  annual  prec ip i ta t ion 200-250 nm.
Geology:  Quaternary sandpla in wi th longi tudinal  dunes developed over  local ly
exposed Proterozoic  s i l iceous rocks.
Topography and soi ls :  sandpla in wi th nr lnerous low h i1 ls  and snal l  ranges,
wi th nain ly  bare rock and shal low stony soi ls  on these;  red ear thy sands in
t h e  p l a i n s .
Boundar ies:  N.-change in  under ly ing rocks f ron Precarnbr lan to Nlesozoic .
E.  -edge of  la ter i te  p la ins country  of  Gibson Deser t .  S.  & W.-edge of  deser t
sandpl.ains and dunefi elds.

( f )  Carnegie Botanica l  Dis t r ic t  (Gibson Deser t )

Naned af ter  Hon.  D.W. Carnegie,  explorer  and col lector  1896 (Gardner  &
Bennet ts  1956)  .
The cover of the laterite plains is a nosaic of nulga (Acacia aneu.la Iow
woodland) and shrub steppe (Hakea" Acacia, Triodia basedouii). Shrub
steppe covers the sandy areas.
Cl inate:  ar id  wi th surnrner  ra in;  annual  prec ip i ta t ion 200 nn.
Geology:  f la t -1y ing Cretaceous and Jurass ic  sandstones.
Topography and soi ls :  monotonous,  gent ly  undulat ing p la in wl th a few
sandstone mesas.  Str ipped la ter i te  sur faces aae genera l  on the uplands wi th
sands in  the val leys,  of ten wi th longj . tud inal  dunes.
B o u n d a r i e s :  N . ,  S ,  &  W .  - e d g e  o f  l a t e r i t e  p l a i n s  c o u n t r y .  E .  - e d g e  o f
sedinentary basin,

(e)  Gi les Botanica l  Dis t r ic t

Named af ter  Ernest  c i les,  explorer  and col lector  (Beard 1969) .
Acacia scrub on quar tz i t ic  ranges,  mulga on volcanics and the heavier  p la in
soi ls l  o therwise t ree and shrub steppe.  Stands of  deser t  oak are comnon in
d epres s ion s  .
Cl inate:  ar id  wi th both suuner  and winter  ra in;  annual  prec ip i ta t ion 200 run.
Geology:  ranges and h i l ls  o f  Proterozoic  rocks inc luding Uot i r  vo lcanics
and quar t iz i tes,  in terspersed in  euaternary sandpla ins wi th some pern ian
exposures.
Topography and soi ls :  shal low rocky loams on the ranges;  red ear thy sands
and red eal ths in  the p la ins,
Boundar les:  Throughout ,  the l in i t  o f  under ly ing precarnbr ian rocks.  In  the
south and northwest arbitrary lines have had to be drawn across sandplains
as these rocks have no sur face outcroD.

(h)  Ashbur ton Botanica l  Dis  t r i  c t

Di -s t r ic t  name: geographical ,  f rom Ashburton River  (Gardner  q Bennet ts  1956) .
Almost entirely mulga (Acacia aneu.r,a) as scrub on the hills and as low wood-
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Clirnate: arid wlth sulmer and winter rain; annual precipitation 200_250 run
Geology: niddle Proterozoic rocks, nainly sandstone, and sone grani te.
Topography and soi ls:  rnountainous, wi th low ranges div ided by broad, f lat
val leys. Chief ly shal low earthy Ioams over ly i ,ng red-brown hardpan on the
plains,  wj- th shal low stony soi ls on the ranges.
Boundaries: N, & E.-boundary between Triodia -domitat ed steppe and Acacia_
dominated scrub. S. & W.-geological .  boundaries of  the yi lg i rn block and
Carnarvon Basin respect ively,  in their  vegetat j -ona1 expressj-on.

( i )  Aust in Botanical  Distr ict  (Murchison Region)

Distr ict  name: geographical  ( I  assume) frorn Lake Aust in (Diels 1906) .
Predoninantly rnulga low woodland (Acacia aneuz,a) on plains, reduced to scrub
on hills. Tree steppe of Euealyptus spp. and r,iadia basedaui,i on sandplains.

Cl inate:  ar id with sunmer and winter rain;  annual precipi tat ion 200 nn.
ceology: Archaean grani te with infolded volcanics ind ni ta-sedinents
(greenstones) of  l ike age, forning the yi lgarn Block.
Topography and soi ls:  undulat ing, wi th occasional ranges of low hi1ls,  and
extensive sandplains in the eastern hal f .  The pr incipi l  soi l  type is
shal low earthy loan over ly ing red-brown hardpan; shal low stony ioams on hi l ls
and red earthy sands on sandplains.
Boundaries:  N.,  E, & W,-vegetat ional  expression of  geological  boundaries
of the Yi lgarn Block. S,-cI imat ical ly deternined , ,EucaLyf i tus-Acacia Linet l
between Acaeia Low woodrand and EucaLyptus nediun-heighi- woodland on Lower-
sl .ope soi ls,  paral le l  changes in sandplains.

( j )  Helms Botanical  Distr ict  (creat Victor ia Desert)

Named after He1ms, botanicaL col lector wi th the Elder Explor ing Expedit ion
of 1891 (Beard 1969) .
Mu1ga 1ow woodland on hardpan soi l .s between dunes; otherwise trge steppe of
EucaLyptue gongyLocarpa, E, goungdana, Iydodia baeedouii,
c l imate: ar id with sunmer and winter rain;  annual precipi tat ion 200 rnm.
Geology: quaternary sandplain overlying pernian and Mes-ozoic rocks which
are occasional ly exposed.
Topography and soi ls:  undulat ing, sonewhat featureless, nost ly with
longitudinal dunes, Shallow earthy Loans overlying red-brown irardpan
frequent ly occur between the dunes; otherwise rbd earthy sands, wi ih red_
brown sands in the dunes.
Boundaries:  Edge of desert  sandplains and dunef ields alL round. N,_
transi t ion to Later i te pl .a ins country of  Gibson Desert  and precanbrian
country of  warburton Region, s.  -edge of Nul larbor plain,  bluebush plains
on l imestone W.-edge of mulga country on yiLgarn Bj .ock.

(k) Eucla Botanical  Distr ict  (NulLarbor Region)

Distr ict  nane: geographical ;  equates with geological  Eucla Basin (Gardner
e Bennetts 1956) .
Bluebush steppe of perennial Mai?eaw eedifoLia (formerly Kochia eedifolia)
with annual glasses and forbs; taeeless in the centre,  per ipheral ly wi th
Low trees of Aeacia eowdenii, A, anel/la, Caeuaz.ina eyietata'.
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Cl inate:  ar id  non-seasonal .  ( ra in in  any nonth) ;  anr lua l
2 0 0  n n .
Geology: sedimentary basin, exposing Eocene to Miocene
l imestone.
Topography and soi ls :  gent ly  undulat ing,  feature less p la in,  wi th  shal low
calcareous loam.
Boundar ies:  Edge of  b luebush p la ins on l i rnestone.  The boundary co inc ides
with the limestone boundary except in the southwest where higher rainfall
brings EucaLypf,as woodland onto the linestone.

THE SOUTHWESTERN INTERZONE

(a)  Coolgard ie Botanica l  Dis t r ic t

Dis t r ic t  name: geographical  a f ter  set t lenent  of  same name. (Die ls  1906) .
Predoninantly eucalypt woodlands, beconing open and with sal tbush-bluebush
understorey on the rnore calcareous soi1s.  Patches of  shrub steppe adjo in-
ing the Great Victori,a Desert. Scrub heath and, Cqsuar'i,na thickets on
sandpla ins.
Cl inate:  ar id  non-seasonal  to  sern i -ar id  rmedi terranean '  ;  annual
prec ip i ta t ion 200-300 nn.
Geology:  Proterozoic  grani , te  and gneiss of  the Fraser  Range Block;  Archaean
grani te  wi th in fo lded volcanlcs and neta-sedinents of  the y i lgarn Block.
Topography and soi ls :  gent ly  undt la t ing wi th occasional  ranges of  low h i l ls ;
sandplains in the western part and sorne large playa lakes. principally brown
calcareous earths.
Boundaries: N.-climatlcally deternlned ',Eucalyptus-Acdcia Linet, between
Acaci,ct \ow woodland and Eucalyptus woodland on lower-slope soils, and between
nal1ee-spin i fex s teppe and Acaci ,a  th ickets on sandpla ins.  E.  -edge of  b lue-
bush plains on Linestone. S. 6 l1l. -boundary of the South-west Botanical
PTOvince,  see be1ow,

THE SOUTHWESTERN BOTANICAL PROVINCE

Southwestern extrernity of the State.
and forest .  Winter  ra i .n fa l l  300-1500 nrn.

Heath,  th icket ,  mal1ee,  woodland

The provincial boundary running from Shark Bay to Israellte Bay as
indicated by von l " fue1ler  (1867)  is  qui te  c lear ly  del in i ted by vegetat ion.
From Shark Bay to NfulJ.ewa it is the boundary of rnixed t,tree heath" and, Acacia-
Casua?ina thicket wrth Acacia rarm,tLosa scrub on the Toolonga plateau. FTon
Mullewa to Lake Moore on the Darling Plateau it is drawn between niddle-
height Eucalyptus woodlands and, Acacia z,atmtlosa scrub with scattered low
trees on lower-slope soils and between Acacia thicket s of different composi-
t ion on the upper-s lope sandpla in so i ls .  From Lake Moore to Southern Cross
the d i f ferences are nore del icate.  The vegetat ion of  shal low grani t ic  so i ls
was taken as the criterion between Lake Moore and Bullfinch, Casuan:ina
th ickets in  the SWP. ,  Acacia scrub in  the Interzone,  Fron Bul l f inch to the
Parker  Range patches of  nal lee in  the woodlands of  the SWp.,  no rnal lee and
mixture of  goldf ie lds eucaly-pts  in  the Interzone.  From th is  point  eastward
the boundary is  once nore c lear  and d is t inct ,  the in land l i rn i t  o f  the mal lee
fornation runnlng right out to Point Culver on the Great Australian Bight.

prec ip i ta t lon 150-

sediments,  na in ly
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(a)  I rwln Botanica l  Dis  t r ic t

Dis t r ic t  name: geographical  a f ter  r iver  of  same nane (Die ls  1906) .
Scrub heath on sandplains near the coastl Acaci.a-Casu.at irn thickets further
inland. Acacia scrub with scattered trees of Eucalgptus LoxophLeba on the
hard-set t ing 1oans,
Cl inate:  dry,  warn Inedi terraneanr ;  winter  prec ip i ta t ion 300-500 mn,  wi th
7-8 dry nonths per  year .
Geology:  main ly  sedimentary basins exposing Pern ian to Cretaceous sedinents;
horsts  of  Proterozoic  rocks.
Topography and soils: prior land surface forming extensive lateritic sand-
p la in,  1ocal1y d issected especia l ly  near  the coast .  The sandpla ins are
covered wi th Ieached sandy soi ls  near  the coast ,  and yel low sands wi th an
ear thy fabr ic  fur ther  in land,  both over ly lng la ter i te .  Soi ls  developed
af ter  s t r ipp ing of  the sandpla in are nost ly  hard-set t ing loans wi th red
clay subsoi  ls .
Boundar ies:  NE.-prov inc ia l  boundary.  E.-vegetat ional  express ion of  the
Dar l ing Faul t ,  wi th  a lobe towards Dalwal l inu and Pi - thara occasioned by a
najor  sheet  of  aeol ian sand.  S.-nor thern l in i t  o f  Banksi .a  1ow woodland

(b l  Dar l ing Botanica l  Dj .s t r ic t

Dis t r ic t  narne:  geographj -ca l  a f ter  Dar l ing Range (Die1s L906) .

(f) Drrirunond Subdistrict. Mainly Banksia low woodland on leached sands
wtth Melaleuca swanps where il1-drained; woodland of tuart (Eucalyptus
gomphocepLnla), jarrah (E. run:ginata) and narri (E. calophglla) on less
l e a c h e d  s o i l s .
Cl inate:  warrn ' rnedi ter ranean' ;  winter  prec ip i ta t ion 600-1000 mn wi th 5-6
dry months per  year .
Geology:  Mesozoic  to  Recent  sedinents of  the Per th Basin.
Topography and soi , ls :  a  coasta l  p la in,  1ow- ly ing,  of ten swanpy,  wi th
sandhi l ls ;  so i ls  nain ly  recent  sands or  swanp deposi ts .  A lso d issected
country  r is ing to the dur icrusted Dandaragan p lateau on Mesozoics,  nain ly
y e t l o w  s a n d y  s o i l s .
Boundar ies:  N.  -nor thern l in i t  o f  Banksia low woodland as above,  E,  & S.-
geologica l  boundary of  the Per : th  Basin,  nost ly  co inc id ing wi th the Dar l ing
Scarp but  inc luding a por t ion of  the Dandaragan p lateau in  the nor th.

( i i )  Dale Subdist r ic t .  Naned af ter  Lt .  Dale,  explorer  (Beard 1979a) .
Jarrah (E.  matg inzta)  forest  on i ronstone gravels ,  narr i -wandoo (8.  ca lophgl la-
E,  uandoo) woodlands on loany soi ls ,  sc lerophylL understor ies.

Cl imate:  warrn 'nedi ter raneanr  winter  prec ip i ta t lon 600-1200 nm, wi th 5-6
dry nonths per  year .
Geology:  Archaean grani te  of  the Yi lgarn B1ock,
Topography and soi ls :  dur icrusted p lateau on the Yi lgarn Block,  sur faced
wi th i ronstone gravels ,  d issected towards the east  wi th  hard-set t ing loarny
s o i I s .
Bor.mdaries: E.-where E, accedens and, E. astringens replace E. margitwta
on la ter i t ic  res iduals ,  E.  ca lophyl la  ret i res f rom woodlands of  mid s lope,
and E.  LorophLeba and/or  E.  occ identa l r is  appear  on lower s lopes.  S.- i l l -
def ined l ine where i ronstone gravels  becone less prevalent  and the under-
story changes.  W. -Dar l ing Scarp,

( i i i )  Menzies Subdist r ic t .  Naned af ter  Archibald Menzies,  co l lector  wi th
Vancouver  expedi t ion of  1791 (Beard 1979a) .
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Forest  and woodlands as in  the Dale SuMist r ic t ,  but  understor ies d i f fer  in
conposition, beconlng nore sinilar to those of the Warren Subdistrict (below) .
Cl inate,  geology,  topography and soi ls  are essent ia l ly  as for  the Dale
SuM. is t r ic t ,  though condi tons are s l ight ly  nore hunid.
Boundar ies:  N.  -wi th  Drummond and Dale subd. ,  as above.  NE.-boundary of
E. margirnta forest, Iow forest and woodland. S.-boundary of Warren
Subd.  ,  see bel  ow.

( iv)  Warren Subdist r ic t ,  Dis t r lc t  nane:  geographicat  af ter  r iver  of
same name (Die ls  1906)  ,
Ta1l forest of karri (Etr:alyptus diuersicoLor,) on deep loans, forest of
j arrah-narri (8. marginata-I. caLophyLla) on the leached sands. Extensive
paperbark (MeLaleuca) and sedge swanps in valleys.
Cl inate:  noderate 'nedi ter raneanr ;  winter  prec ip i . ta t ion ranges f ron 650 to
1500 nn per  anmrm, essent ia l  feature is  shor t  dry season of  only  3-4 dry
months.
ceology: Archaean granlte and infolded netanorphic rocks of the yilgarn
B l o c k ,
Topography and soi ls :  d issected undulat lng country  of  snal l  re l ie f ,  hard-
set t ing loany soi ls  a l ternat ing wi th leached sand soi ls .
Boundary: The norther boundary is drawn where E, diuez,sicolor ceases to
be a significant conponent.

(c) Avon Botanical Di strict

Dis t r ic t  name: geographical  a f ter  r iver  of  s  arne name (Die ls  1906)  .
The typical sequences of vegetation cornprise scrub heath on sandplain,
Acacia-Castnrina thickets on ironstone gravels, woodlands of york gum
(Eucalyptus Lorophleba) salnon gum (E. salnornphToi,a) and wandoo (8. uandoo)
on loans,  halophytes on sal ine soi ls ,
Cl i rnate:  dry warn Inedi  ter ranean |  ;  winter  prec ip i ta t ion 300-650 mn per
annum, wj-th 7-8 dry nonths.
Geology: Archaean granites with infolded rnetanoaphics of the yilgarn
8 1 o c k .
Topography and soi ls :  undulat ing p lateau,  nost ly  wi th  d isorganized
drainage. Rennant s of prior land surface are preserved, giving rise to
catenary sequences of  so i ls ,  tn ica l ly  ye l low ear ths on sandpla in,  wi th
i ronstone gravels  per iphera l  to  sane,  hard-set t ing loan soi ls  on s lopes
and bot tonlands,  and sal ine soi ls  in  depresslons,
Boundar ies:  NE.-prov inc ia l  boundary as def ined.  SE.  -boundary of  the nal lee
fornat ion,  W.-Dar l ing Dist r ic t  as def ined above.

(d)  Roe Botanica l  Dis t r ic t

Named after John Septinus Roe, Surveyor -General, explorer of that area
1848,  and col lector  (Beard 1979a) .
The general cover is mallee with EtrcaLgptus ez,enophila the most consistent
species. Patches of eucalypt woodland occur on lower ground, and scrub
heath and Casunr ina th ickets on res idual  p lateau soi ls .
Clinate: dry warn rrnediterraneanr 

, winter precipitation annual total
300-500 rnm, wi th 7-8 dry months.
Geology:  Archaean and Proterozoic  grani tes over la in in  the east  by ear ly
Ter t i -ary  sediments.
Topography and soi ls :  gent ly  undulat ing country  of  low re l ie f  wi th  duplex
rnal lee soi ls  i .e .  sand over ly ing c1ay.
Boundar j -es:  The l imi t  o f  the mal lee fornat ion is  the a l l - round boundary,
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and on theOn the north and west the nallee gives way to eucal)?t woodland
south to nal lee-heath.

(e)  Eyre Botanica l  Dis t r ic t

Named af ter  John Eyre,  explorer ,  1841 (Die ls  1906) .
Scrub heath and nallee heath on sandplain with tallerack (Eucalyptus
tet"agorn) as characteristic species. Mallee (8. z,edunca, E. inbrassata)
occuples val leys inc ised in  the p la in.
Cl inate:  warrn I  nedi ter ranean |  ;  winter  prec ip i ta t ion,  to ta l  o f  500-700 mn
per annum, with 5-6 dry months.
Geology:  maln ly  Eocene sedi rnents wi th outcrops of  grani tes and quar tz i tes.
Topography and soi ls :  a  p la in wi th a 1 i t t le-d issected pr ior  land sur face
rising gently fron near sea level to a height of 200 rn, broken by quartzite
ranges (Barren Ranges, Russell Range) and granite dornes. Soils are sandy
over ly ing c lay or  i ronstone gravels .
Boundar ies:  The l in l t  o f  the predoninant  nal lee-heath fornat ion is  the
all-round boundary. 0n the north it gives way to mallee and at the
western end to low woodland.
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APPENDIX I

Recorunended standard abbreviations for botanical resions:

Provi .nces:
N = Northern
E = Erenaean

D is t r i c t s :
Northern Province

Nd = Dampier
Nf = Fi tzgeaald

Eremaean Province
Eas = Ashburton
Eau = Austin
Eca = Canning
Ecn = Carnarvon
Ece -  Carnegie
Eeu = EucLa

Southwestern Interzone
Ic = CooLgardie

S = South-west
I  = Int  erzone

Ng = Gardner
Nh = Hal1

Efo = Fort es cue
Egi = Gi les
Ehe = Helns
Eke = Keart I and
Enu = Muel ler
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South-west  Prov lnce
Sav = Avon
Sda = Dar l  ing
SeY = gr t "

Si r  = I rwrn
STo = Roe

J . S .  B e a r d

Subdist r ic ts
Sda(dr)  =
S d a ( d 1 )  =
Sda(ne)  =
Sda(wa) =

of  Dar  l  ing
Dnmrnond
Dal  e
Menz i  es
l\ian:en
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