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Gascoyne, Lyons and Murchison Rivers
in 1858, and pastoralsettlement followed
soon after.

THE SURVEY
Our knowledge of the patterns of

distribution of native species across the
study area was still fragmentary in 1993,
and strongly biased towards birds and
Iarge plants in the vicinity of main roads.
The data gleaned from localised studies,
and from opportunistic collections held
by institutions such as the Western
Australian Museum and CALM's WA
Herbar ium,  wh i le  s ign i f i can t ,  were
insufficient for sound management of
the native plants and animals of the
region.Also,whilewe knew of ecosystems
and ecological communities that were
not r€presented in the area's conservation
reserue nehvork, therewas no satisfactory
basis for planning a representative, yet
cost-effective reserve system.

Aga ins t  th is  background,  the
Australian Nature Conservation Agency
(ANCA), CALM, the WA Museum and the
University of Western Australia (LIWA)
began a systematic ecological survey of
the region in 1994, as part ofthe National
Reserve System Co-operative Program.
The study area extends from Lake
Macleod to the Murchison River. We
inc luded landscapes south  o f  the
Carnarvon Basin to learn more about the
complex biological boundary with the
wetter areas to the south.

Such a survey is a difficult and time
consumingtask-the ecological systems
are complex and the study area is about
the size of Tasmania. To provide a
perspective on the geographical patterns
in biodiversity, we sampled the plants,
mammals, birds, repti les, amphibians and
terrestrial invedebrates at 60 'dry-land

quadrats, and aquatic invertebrates at 60
'aquatic' quadrats, all carefully chosen to
provide a cross section of the region's
environments.

Fieldwork forthe projecthas involved
aJmost 30 people, including zoologists,
bo tan is ts ,  a  so i l  sc ien t is t  and a
geomorphologist. Field work is now
mostly complete, and wil l be finished
this summer. Because the region is so
poorly known biologically, many of the
plant and animal species have been
diff icult to identib, a process that is sti l l
continuing. Next,u,e face the challenging
task of analysing and intenreting the

data so it can be used to understand
biogeographical pattems in the study
area, and lo make recommendalions [or
management. Even though there is sti l l
a lot ofwork to be done, much interesting
information has aiready come to l ight.

LANDFORMS
The Carnar.,ron Basin is generally a

region of low relief, although erosional
upland regions do occur in the eastern
parts. It is drained by a number of large
ephemeral rivers, which carry Iarge
volumes ofbed load sediment. Extensive
alluvialdeposition has occurred inthe Iower
reaches of the Wooramel and Gascoyne
rivers,uhere large deltaic complexes have
formed at their coastal margins.

Other processes have modified the
contemporary geomorphology of the
region. Deep weathering during the last
50 million years has led to the formation
of silcretes and laterites, which have
prov ided a  s t rong cont ro l  on  the

contemporary geomorphology of the
region. Extensive dune fields attest to the
extreme arid climates the region has
experienced in the last few hundred
thousand years. Small anticlinal ridge
structures near the coast indicate recent
tectonicactivity thatprobably percists today.

The coastal regions ofthe Carnarvon
Basin also bear a strong imprint of the
changes of sea level that have occurred
during the present IceAge. The remains of
coral reefs, beaches and coastal dune fields,
formed during periods ofhighersea levels
in the past, can be seen throughout much
of the region. Shark Bay and Lake
Mac leod are  the  resu l t  o f  un ique
combinations of these geomorphological
processes and changes in sea level.

PLANTS
More than 1200 species of f lowering

planl are known from the Carnarvon Basin.
The area is a major biogeographicalchange
over zone beh^,een the south-western and

,"ot,oscort 17



'la^al salJaos ol parJlluapl aq ol a^pq Ilrts
sdnor3 raqlo'qlSual ur sa4aultlru aarql
pueJI?q e uaei laq tup^,{aql 'upd^ell ro

lood aql Jo paq ?ql tuo4 rallpu lru?3ro
uo paal i{llsoru lpql'al?d?lel pa^lp^rq
ulqt e qlrM sueaJelsnli Jldof,solJ[u

Jo rapro ue are 'sdruuqs-llaqs lo sduuqs
-paas pallpf, saunatuos 'spol?llsO .slood

lJor pue su?d^elt ul rnllo 'paqu?sapun

are qJrqM Jo .{u?ut 'pol€llso 
Jo salJads

0I ol dn'aldrxexa roJ :laqFrq s! ̂lrsra^rp
aqi 'la^al sa!f,ads aql lV 

'salls dupul
le Auurnlf,o susrupalo JldoJsol?rut
raqlo puP su?af,elsnlf, ,slJasur

Jo srap.ro 0Z upql alou qlrM,asl?^lp
osl? a.raM salprqaua^ur ?qpnb? aql

'salls 
Fl?^as lP paqu?aun

ata|^ ('ds optpDlpunbl sJadotap:ues
pue 'papallol ara^\ laprds roopdul Jo
sarf,ads [uew 'pre/v!sa,l atuel u/$ou)l slr
papu?Xa prorar srql-punort aqt l?au
s{urul aarl uo Aurqrurlf, 1q3ru lp puno]
se$a^ snwl DUDlpad taptds upruqunq
aIlJ'uoltar aql ur puneJ ?l?lqaua^ur

Jo Ued luPuodur u? al€ pu? ?al?
6pnls aql ur pealdsapr&\ ala/vr staprds

'seaP asar$ Jo luElqequr uoutruoJ e
' 
Qn fu u UDtt stDDpo4i uordloJs palq]-ppo
aql Fulpnl:ul 'palf,alloJ ara,l suortuors
laqlo/ftrpw ( i.{lsnor^ard papalloJ uaaq peq
suaulf,ads n aJ os 6q&Aulureldx? aq^pru)
raururns tulrnp aulq Uoqs e roJ a^qf,e
^Iuo ^lqPqord ale ,{aql lpql ^{oul ,\ou
osp a 4'sarf,ads aql loJ uolsua a atupl
lupf,Uruarspsr srqJ V ,l]o roualur le4uaf,
aql uo{ suaulf,ads unasnu rv\al € urolj
uA ou{ uaaq dluo peq 'i ou llun qlrq.
'lsni,$ouD6au snJDpolnl uoldJoxs
palpl-auol aql se/vr purJ Supsaralur uy
'parpnls 

llarvr{la^qElal osle alP suordlols

'pr?/v!sarl papu?ua sa8u€r un ou)l lraql
peq e^eq snnde)nDd snpqDq.nlqJv
pue sadlvn) snuoqsoutqjg
'asarf 

J0 
'la^al sa!?ads ol suorl?allo]

qpuap! ol sn palqpua seq sapadnual
ra8lel aql uo {lo1r,' snor^aJd 'la^a,1 oH

's,ta^Jns 3rlquar?s 6q palf,allot
aro]aq raAau'sarf,ads peqrlf,sapun

luasardar llrn palJallol salelqaua^ur
aql Jo JIeq upql alou leql al€urlsa
a^ pue'tlnf,rl]rp ̂l?ularFa aq llr.{sallads
/(ueu Jo uollelrJrluapl papallo? u?aq
a^€q saluqa a^ut lpt4saral Jo slapro

€t upql alou 'reJ oS'sado3solf,rlu Aursn
palqosraquaql llll saluqaua^u!ralFuls
aruos 'srsi{leu€ raqunJ roJ palel?das
Euraq are-sa11aaq pue sapadrluaf,
'suordrof, s'sraprds-salelqaUa^ur
ratlel aql araq^{ 'tunasnw

Vl\ aql le l{P& lapun sr prraleur slql

Jo Euruos ?qJ 'suaurJads 
Jo spuesnoql

paf,npold Aurpallol jo sqluou a^la\I
'uoraar aqt ur lno paupt aq ol alpJs
aFrel e uo salprqaua^ur ler4sa.ual Jo
uoqlallolf,qeu.rals^slsluaqlsp. srqJ

SSJVUSSJUSANI
'sJluiapua deg {reqs

osle a.r? qf,rq/{'elotott DtuDolDH pw

Qarnot snldqDrng) aall?ru ^eg {lpqs
qllm raqlatol '{rpd 

leuoneN dlop nZ
ur 'qsnq ,qra^od Jo sanads paqrrJsapun
orq apnllur saldupxa raqlo .€al? ̂pnls
aql urorJ urr ou)l ^luo IIqs al€ ,queld

KM/tueqttay taro _ oloqd
'266I 

Jo sur?r
IEuondaJxa aql Fuldlollo! (llpuouuntp

unratdltDqdaJl speaq tuoduod I
,1olla,(Jo ladrpr p qt!$e hldouDdaql

,lJrJyJo spu?lquqs Mv7:aa1 a

-8I

Ieluuaradraqlo 0g u?rf a.lotu r.{lrr"\ tuolp
'sanads asaql {rpd leuoneN ureqleyJo
ls?a-quou' (DryatldosfrtttJ Dlla$DoDN)
zrlalsPr'uau Jeal-o\olla.{ aql pue '�larAnS

ad?J r€au DdtDJolpop auautfrtpDu
pup DtD.tgDp Dnppuosdslep aqt-pl?Ue
raqUnJ punoJ aram &g UeqS ol pauguol
aq ol lqanoql ^lsnor^ard sarf,ads lueld
auos ?arp ,{pnls aql Jo sa!f,?ds lueld aql

Jo snl?ls uorl?MasuoJ aql ssasse dlaq ol
paltduim Euraq alp sa^lasa.r uorl?^resuot
.rofpur aql Jo lsour toJ slsrl p.rold

'atueu adeC ol pauuuol aq ol lqBnoql
^lsnor^ard '{eg 

lleqs y olltldouatg
ue.loj Auraq alpp ol a^rssaldur lsoul
aql-spuella,r aql ul ,{lpnadsa ,queld 

Jo
r{laqp^proJpaplolaralarl suolsuauaaauel
aarel &aA 'eapj" aql ulot! ('dds sryfuDalld)
sdn addolJo sabads A\au pta^as loJ sau?u
ur lpsar oq? IIr^{ suoqJallof, aql uo {rorr
Jlrouoxuqmrqalloq paprs-auo e pu?
aJ?J?rd ? 'plqrro 

{rnp AU U e tupnlf,ur
'sa!f,ads mau Jo raqulnu p pala^oJslp
ai '^a^ins aql Jo asrnol aql Suqno
'(76-t66I rauuns 'gdoJSoNvT aasl

,{eg IrpqS pup dropldnZ uaaMlaq alqelou
^lFnadsa sr aFueqc srq; 'slu?ld 

Uasap

u€ruqro.I ulf - oloqd
'd?ll lrd e lo ruolloq aql u!

sefi lPql pues uo{ E)asur pue sprezrl I
tulmorrnq lleus AuUJrs rrnW IlrB I

raJrJJo le)ruqJal rorurs w,lvJ r#27 |

unasnh V turprolg splFno0 - oloqd I
'uol8ar aqlJo ralunq leurnpou uouturor I

s sr uordrors paMpl)-ppo ay1:aooqyl



| 46oaer The sandhill frog is restricted to
I dunefields of the basin. It can often be
I seen abundanl.ly on track and dunes in
the Shark Bay area after rain and dew.
Photo - Jiri Lochman

I R@t'CALM zoologist Norm McKenzie
I looking for wildlife among the spinifex
I and other vegetation on the Kennedy
Range.
Photo - Jiri Lochman

REPTILES AND AMPHIBIANS
The complex mosaic of soils and

vegetation types found in the Carnarvon
Basin plays host to an exceptionally rich
and diverse population of reptiles. More
than 120 species were recorded during
the survey. Around the SharkBay region,
rept i  les typ ica l  o f  south-western,
northern and inland desert habitats live
in close proximity to each other, givinga
total regional diversity as high as any
area of equal size in Australia.

Especia l ly  complex rept i le
assemblages were foundwithin the thick
litterbeds that accumulate beneath dense
stands of , cacla across the region.
Searching in these habitats revealed
several dozen species oflizard and small
snake, includingas manyas 10 species of
burrowing and sand-swimming skinks
of the genus te,.rs/a.

Sampling also resulted in extensions
to the known ranges of several reptile
species, including two skinks, Clenolus
calurus arrd C. rufescens, found at
Mardathuna and the Kennedy Range.
The nearest they were known from
previously was in the Exmouth region.

Frogs are less diverse in these
relatively dry habitats. However, a heavy
fall ofcyclonic rain during the course of
the second field trip brought out large
numbers ofseveral species. One ofthese
was the sandhill frog lArenophr7ne
rotunda) of lhe Shark Bay region. This
species is one of the most arid-adapted
frogs inthe world. Itbecomes active after
heaB, rain, but its eggs are laid in moist
sand and develop directly into ftoglets
withoutany free-swimming tadpole stage.

I Rilhtr White rnangroves (Auicennia
I mqinal lirc the western shore of Lake
f Macl*od. in tJre northem part of the sut,\,gy
area. This is one ofthe few occurrenccs
of rnangroves inland from the coast.
Photo - Creg Keighery/CALM

Because reptiles have low mobility,
the i r  d is t r ibut ion is  more c losely
determined by aspects of the physical
environment (such as soil type) than are
more mobile groups, such as birds. This
characteristic, togetherwith the relatively
high numbers of reptile species in the
Carnarvon Basin, means that we expect
reptiles to show patterns of distribution
ata relatively fine scale, therebygivingus
an insight into detailed biogeographic
patterns. To take full advantage of this
high biogeographical resolution, special
effort is being put into 'fine-tuning' the
classification of this group of animals
prior to the final analysis. So far, the
survey has found at least sixundescribed
species of reptile, some of which are
probably not  found outs ide the
Carnarvon Basin. Many ofthese additional
species have probably evolved only
recently (in geological terms), possibly
in response to environmental change
over the last million years or so.

BIRDS
More than 120 species of terrestrial

birdswere recorded during the first (spring
1994) sampling session. The sites supporting
the greatest numbers of bird species were
along the major river systems-the
Gascoyne and Wooramel. These included
species such as the red-browed pardalote,
which is restricted to riverine and similar

habitats, and the chiming wedgebill and
little crow, which are widespread
throughout the study area. The river
systems also provide nestsites for a number
of species, paticularly parrots, which nest
in the hollow limbs of river gums.

Letter-winged kites normally breed
in the Lake Eyre basin, following rodent
plagues associated with prolonged good
seasons, then disperse. Our records
represented the first from the study area
for about 100 years.

A number of uncommon or late
species occur in the study area, but the
most interesting of these is the thick-
bilfed grasswren (see LANDSCOPE,
Summer l99l-92). This species was
formerly widespread across arid parts of
southern Australia, but is now restricted
to less than five per cent of its former
range. Shark Bay is one of its remaining
strongholds, and we found it on most of
our sampling sites there, as well as on
Woodleigh Station east of Shark Bay.

Fifty-five species of waterbird were
recorded during the first aquatic survey
in spring 1994. This included counts of
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It uas a uery good gear in the
Wiklflower State. Find out just hou
good in our story on page 38-

Australiz has its own fomilia of
songbirds that are uerg different from
their Europeon namesakes. See 'True

Blue Birds' on page 45.

Quokkas were once uidespread on WA\
mainland, but the most uisible
populations are nou found onhtst hzo
islands. 'Where Haue All the Quokkas
Gone?' (See page 49.)
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THE WII..DFLOWER STATE
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TRUE BLUE BIRDS
I.-ES CHRISTIDIS & ALLAN BURBIDGE

WHERE HAVE ALLTHE OUOKKAS GONE?
ELtaEErH STNCTATR & KEITH MORRIS ................................ 49

IN PERSPECTIVE

BUSH TEI.EGRAPH

ENDANGERED MCCUTCHEON,S GREVI11EA................. 44
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Visitors can ualk in the treetops along a
series ofwalkwags, platforms and
stairuaqs at the new Forest Heritage
Centre in Dwellingup. (See page 10.)

A major suruey of the Camaruon Bosin
has recentlu been completed bu statr
hom CALM, the WA Museum and the
Uniaersitg ofWA. What did the! frnd?
(See page 15.)
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Westetn b lack-footed rock-wallabies
are on the increase in Yardie Creelc, .
thanlts to a CALM fox-baiting
program. Their numbers are being ,
mmitored by local tour operators 4
Neil and Rhonda McGregor. !
See our story onpage36. J
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