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by syn sbea

Times have changed! Nowadaystourists
come to Western Australia to enjoy the
same scenes that so dismayed Darwin.
But, as Syd Sheaexplains, nature-based
tourism is only one way in which nature,
through its ability to form partnerships,
can help conserve our environment and

boost our economy too.
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woylie is a small marsupial which lives
in south-west woodlands and forests.
Underground fungi form a substantial
paltof its diet, butspores fromthefungus
survive the passage through theanimal's
intestine. These same fungi form
mycorrhizal associationswith plants. The
woylie prefers a habitat of poison pea
thickets; it is immune to the poison and
distributes and buries the seed from the
plant. Thuswhenfire kills thepoison pea
thickets, the seed is protected. The
synergy is awesome: the poison pea
harbours the fungus and the woylie; the
woylie benefits the fungus by dispersing
the fungal spores; the fungus benefits
the woyl ie  by prov id ing n i t rogen,
phosphorus and lipids; and both work
together to protect the poison pea from
extinction by fire.

Some of the adaptations that have
evolved in WA appear to humans as
lascivious. More than 300 species and
subspecies of orchid occur in the south-
west. Most flowering plants obtain the
services ofpollinators by offering nectar
and./or pollen, but many of our orchids
offer a different type of reward - sexual
gratification. The slender hammer orchid
emits a pheromone (or scent) similar to
that emitted from a female thynnine
wasp. (See 'Wicked Deceptions' in
LANDSCOPE, Winter 1991.) The
labellum of the flower is very similar to
the wingless female of the species. The
malewasp is attracted towhat itthinks is
a female and attempts to perform the
ancient rite of reproduction. The male
wasp is notmonogamous;when it repeats
tlis exercise on another orchid, it carries
pollen with it. The flower benefits from

this synergy because it achieves cross-
fertilisation. (There are no studies yet
that determine the male wasp's reaction
to what clearly is a fraud!)

WA's ecosystems abound with
remarkable adaptations in our plants
and animals, and unusual physical and
chemical processes. That is why our
ecosystems are resilient even thoullh
they are often subject to violent
disturbances. There is much we do not
know, but our ecosystems stand out in
two ways. They are dynamic (you can't
freeze-ft ame nature), and, in awonderful
paradox, they cater for self-interest by
encouraging partnerships.

THE GREAT CONUNDRUM
Having discovered the wonders of

Westem Australia's environment, we are
now struggling to find howwe fit into rt.
Some advocates for the environment have
proposedthatwe abandon our pursuit of

economic  g rowth  and sub jugate
ourse lves  to  na ture .  Most  peop le ,
however, want to improve their living
standards and the employment prospects
of their children; even if they did not, it
is doubtful ifthe environment would get
a better deal from a less wealthy society.
lndeed, there is a high correlation
between poverty and environmental
degradation.

The Wor ld  Commiss ion  on  the
Environment proposed in the Brundtland
Report that the answer was to integrate
economic and environmental objectives
-  tha t  i s ,  to  p rac t ise  eco log ica l l y
sustainable development. The general
response has been overwhelmingly
positive. But ecologically sustainable
development means different things to
different people. The nature of nature is
that the truth about ecosystems and
the best way to manage them may
take a long time to reveal. Putting

I lop: Western Australian orchids
I ensure cross-pollination by luring
I wasps to their flowers.
Photo - Babs and Bert Wells

I Below: l*e Murapin. Salination is a
I major threat to our native species as
I well as to our water supplies and
agicultunl land.
Photo - Babs and Bert Wells
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huge stores of salt. The water tables are
r is ing  because perenn ia l  na t ive
vegetation has been replacedwith annual
crops lhal use less wat er. The solution is
to  res to re  na ture 's  baJance by  re -
establishing vegetation which pumps
away the  excess  water  in to  the
atmosphere. (See'Restoring Nature's
Balance' in Z,4NDSCOPE, April 1988.)

But  we cannot  s imp ly  re ly  on  na t ive
plants. Closing down our farms and
Ietting nature take over would not help,
because na t ive  vegeta t ion  w i l l  no t
naturally recolonise farmland. We could
re-establish the original vegetation, but
apart from the farmer's loss ofincome, it
could cost more than $1.5 bil l ion to re-
establish the plants and $100 mill ion per
year to maintain them.

There is an alternative. We can
establish commercial tree crops on farms,
doing it in such a way that they are
integrated into the farm. This can reverse
salination, enhance existing crops, and
provide a new cash crop for farmers and
a new export industry for the State.

The integration of tree crops into
farms is a perfect example of exploiting
natural synergies. The new trees benefit
from the extra urater in the ecosystem,
and in turn modify the environment to
thebenefitofcrops and stock. This project
is not a dream; it is happening. In 1993
more  than 23  mi l l ion  t rees  were

established on farms in WA, and by the
turn of the century 200 mill ion trees
may be established. If this is achieved,
and I am confident it wil lbe, there wil lbe
a maj or reduction in salination at no cost
to the farmer or the State, and a new
industry earning $500 mill ion in exports.

THE FOX AND THE FUNGUS
The tactic ofexploit ing nature's own

synergies is being used to tackle two
other major environmental problems,
both  k i l le rs .One is  the  fox ,  the  o ther  i s
Phutopht hora cinnamomi (the dieback
fungus).

Australia's record for conser.,ration
of native animals is poor. Eleven of the
141 species of native mammal once
present in WA are now extinct. Ten years
ago the State's mammal emblem, the
numbat, was close to extinction. The
oveft,helming reason for the decline of
native mammal popuJations is feral
mammals, particularly the European fox.

In the past decade, scientists and
managers from the Department of
Conservation and Land Management
(CALM) have proved that when foxes are
removed from native forestandwoodland
ecosystems by the use of poison baits,
there is a dramatic increase in native
animal populations. For example, in the
past 10 years the populations of numbats
have escalated in areas subject to lox

cont ro l .  S imi la r  resu l ts  have been
a c h i t v t J  i o r  t h (  ( h u J i t c h .  w o y l i e .
tammar wallaby, brush-tailed possum
and t rvo  spe i ies  o i  ro rk -wa l l lby .  Th is  i s
a conservation coup of international
significance - ure are bringing back
an imals  l rom the  br ink  o f  ex t inc t ion .

The baits used to controlfoxes contil in
an :rnalogu< c,i a nlLurll ly o((urring
poison in native plant species fluoro-
acelate. lSee lt)80: Th( Tcrrric P;rraJox'
in LL\DSCOPE, Winter 1991.) Nalive
animals are not harmed by fluoroacetic
acid because they have evolved rvith it:
the foxes have not.

Another feral organism causing great
damage in WA is the water mould
fungus Phg top ht hora cinnumomi. This
introduced plant pathogen, the cause of
dieback, has caused extensive damage to
plants throughout the south west of
Western Australia. lt has reached the
zenith of its impact on the south coast,
where conditions so suit this fungus
t h a t  s o m e  n a t i v e  m a m m a l s  c a r r y
PhUtophthora-infested soil and are thus
vectors of the disease.

But there may be a way of using
natural plant defence mechanisms to
controlthis disease. CALM scientists have
sho\\,n that we can induce resistance rn
even the most susceptible plant specres
by  inocu la t ing  them u , i th  a  s imp le
compound,'phosphonate'. This chemical

lLetL The numbat, WA's mammal
I emblem, was in ddng(r uf cxtin(l ion
I unti l re(entiy. Alter fox eontrol wls
introduced at Dryandra in 1982, numbat
sightings per 100 km had risen more
than twenty times by 1991.
Photo - M&l Morcombe

lBeloui ltnllt is a synthelic analogue of
I  a  po ison occur r ing  na lu ra l l y  in  WA.  l t
I does not harm native creatures, hut
owners of imported animals should keep
them clear of baited areas.
Photo - D€nnis Sarson /l,ochman
Transparenci€s

,urr"rorn 5l



sr'{upduof, leJtlnaJeurleqd uellellsnv
up 'CWWV pup,lptrdsoH Lll.rad le,tou
aql'sar.lol?loqel IeJtuaqCluaurul?^oD
aql'sallts.rsArun uPrl€risnv urals?A4
'w.lvJ uro.q slsrluaDs v 4 0€ ueql arour

JO UnTUOSUOf, V 
'Suorl?lluaJuoJ A ol

^lleuorldaJxa lE snll^ AIH aql (o.rlsap

uel lr umoqs seq punodu.roJ aql '�slpul

drolproqel uI lupld qsnqalouis anbrun
rno uo{ punodum lerruraqJ e (€66I
tuPuqal ul) patualed pup p?Urluapr
a^Pq vsn aql ]o alnlrlsul lalu€3

IeuorlpN ?rl1 uro.rj Esllual]s .snlnurls

rofEul e pa^raJal seq slupld a^rleu rno

]o,?urlradsord lprraolorq,'^Uualau
'sl?JllnaJpul€qd toj

lprtualod .uaql ]o ̂pnls raqUnJ alelnuqs
ol p?ul pue slueld uprlellsnv uralsa^ Jo
tulsruaqlaqlpaqrlpasal?^pq,ellellsnv
uralsaA{Jo,,qrsra^run aqI Jo luatuUedaO
tulsrr.uaq3 aql u.rol] Surlto,r uouue3

{Jef rossaJord a{!l ',r aJ V saruadold

IpJrlnarerul?qd InJasn qlrM sluauoduof,

Ipf,ruraqJ anbrun plat,l plnoJ slueld
V \ leqt papadsns Auol a^eq qsrluans
pue 'sr?a^ 

000 07 u?ql arou dlqeqo.rd
lo] qsnq aql uro.u pa^trap saurJrpau
pasn a^eq ?ldoad IpurBrloqV

S'IV3IJNSJVhIUVHd
cNlhtuvd

.plro,r aql
ur auou ol puof,as sr qf,tqn aluauadxa
lsr.rnol e ur sllnsa.l luaruuolr^ua Iprnleu
rno Jo srapuod\ pue &ne?q ?ql qlrn
arnllnf, leurFuoqv Jo uorlel8alur aqJ
'arnllnJ 

lpurAuoqV sarnleal qlrqA\ a8loC
arIraC aql ur rnol leoq Iprtadse paqf,unpl
'AurssorC ^orzlrJ uo pallual &runuuloC
Pqnung aqt qlrm drqsrau pd ul ,WIVC
'aldu?xa loj 'tua{ sltlJ s?sudlalua
url o rsrll dola^ap ol satlrunutuol

IeurAuoqv.ro] satlrunuoddo BurlDxa
sapr^ord osp rusunol paseq-alnleN

'palprauaF aq plnon sr?llop lsunol
ur uorllru 9$ Ipuorlrppe up'^pp alou
auo ^luo pa,{Es lsunol a8e.ra^p aql JI 'uorlJerI? 

lsr.rnol pappe ue apr^ord plnof,
qr.leasar lo.lluol-ler ur luatUlsaAur IIprus
e snql 'slm 

lelal lou lnq ,saxoJ 
lorluol

ol rl oq i ou{ aA spuelst ̂qleau uo
^luo aAr^lns ̂lluallnf, qttql^ .loolrpupq

parreq utalsaM pu? arpooq 'asnou l{eg
)lleqS'^qpllp^\-areq snoJnr'{qpllem-areq
papupq aql pu?lur€ur aql ol {lpq Auuq
plnos ar1 'elnsuluad uolad uo slolepald
pslnpo.llur lorluol plnot aA\ JI uorFal
aql roJ uorllur 0I$ upql a]our aplauaa
srolrsr^ asaqtr 'surqdlop aql Jo asnpf,aq
^lurpru 'rpa^ qtea ̂eg l.teqs ltsr^ aldoad
pu?snoql parpunq auo su[{dlop prl.i{

s,rocso w zg

daluow aql ^q u&oqs sr drqsrautr?d jo
purl srql Jo lerlualod InJrapuo^ aqtr

.slasse

Frnleu rno Jo uorlralold qlv usunol

Jo sluauaq trurouola aql alplaalur
ueJ a,{{ srql Jo asneJag 'luauuolr^ua

lernlPu rno sr anbrun sn saleu
lPrl,]\ ( t66I tautw ' gdoJSoNv.I ul
,a8?lue^pv lernleN rno, aas) puart srql

Jo ?FEu?^pe alq ol patpld ̂lanbrun sr
er le.rlsnv uralsaA,\'luaJ lad gU ueql alour

Jo alpr e le Fursearf,ur sr ursunol paspq
-?rnl?u lng tuat rad /'€ s! qlmor8 l?nuup
s.rusunol'apri pllo^{ l?ul?a Uodxa ue
sP saulsnpur fueulud sJ€Au rusunoJ
'qloq op upJ qJlqa&lsnpul auo st alaql
'uoq?^lasuof,Jo ales aql roJ uorlp^rasuol
losuods ol Futo3 a;e a^\ ]t qllpa^\
?rour alean 01 paau a^|saxq a.rou
^ed ol lue,r lou op aldoad 'sleurrup pup
slu€ld a^rasuol 01 fauou Autpuads .roj
Uoddns ̂lrunuuror sr a.laql ?l[{r\,\

hISIUNOJ (SSVS-AUNJVN
.uorletrldd€

alpf,speo.rq slr r olle ol sanbruq)al
asl^ap ol pup ssaJold stql s.l?;Ful
aleuoqdsoqd moq ra^oJsrp ol adoq
aA,\ 'anssrl slr urqlrM uorsp^ul I?8unJ ol
srauleq dola^ap ol lueld aql sasn?l



working in partnershipwith the Institute
to develop this compound.

Even if i t does not lead to a cure for
AIDS, the infrastructure is now in place
to let us assess the pharmaceutical
potential of WA's biota. We would be
unlucky if we could not extract more
elixirs from the cocktail of chemicals
that has evolved in our ecosystems over
eons. We would only need to chance on
a few to enable us, with the appropriate
po l i t i ca l  w i l l ,  to  es tab l i sh  a  new
multibil l ion-dollar industry based on,
and protecting, our natural assets.

SEEKING THE TRUTH
It is ironic that the characteristics

that made this land so inhospitable to
the first Europeans - its isolation, infertile
soils, harsh climate and bizarre plants
andanimals - are the same characteristics
that give us the chance to create new,
!r'ealth-creating industries which can
also repair the environment,

Even if we could achieve perfect
understanding of nature's ecosystems,
ure could not afford to wait for it. The
environment is always changing;we must
see that its changes are beneficial. We
can retain material benefits in a way
which wil l also repair and protect our
environment, provided that the debate
over the environment matures.

Since our natural environnrent is
shared by the whole community, it is the
community's right to have its values
reflected in environmental decisions. But
our polit ical process is having diff iculty
in delivering a rational consensus on
env i ronmenta i  i ssues .  The cur ren t
environmental debate is a mixture of
good and bad science, genuine and
ideologically driven value judgements,
altruism and self-interest. Community
understanding of environmental issues
is not helped by cornmentators who,
almostdaily, ask'what is the truth'about
an environmental issue but, like Pontrus
Pilate, 'never stay to hear the answer'. At
the end ofthe day, truth wil lwin out. Bur
the truth about ecosystems and the way
we should manage them maytake a long
time to reveal, and what is known today
may not be the whole truth.

One thing we can learn from our
ecosystems is that loners don't survive
in a harsh environment: there is noton€
known Western Australian plant or
animal that has not formed beneficial

I lop: Geikie Corge, a beautiful
I deslination in the paflnership between
I nature and tourism.
Photo - Jiri Lochman

I Belora: Reconstructed molecule of
I conocuF,,one, which may be useful rn
I f ighting AIDS. This chemical has been
isolated from a plant which is endemic
to WA.
Photo - CALM

lLefu Pivol Hil l. near Wyndham. The
I unearthly beauty of the Kimberley
I landscape is a unique tourist
drawcard.
Photo - Bill Bachman

par tnersh ips .  But  our  po l i t i ca l
structures, government departments,
communi ty  g roups ,  and even our
sc ien t i f i c  d isc ip l ines ,  a re  so  r ig id ly
structured that it is easyto conclude that
the territorial imperative in Homo
sopiens var. australis is more refined
than in any other species. We have no
chance of understanding our ecosysterns,
let alone protecting them, unless we
breach the fences that surround the
jealously guarded turf.

Western Australia is a treasure trove
of natural places, plants and animals,
and natural products. The key to the
treasure and its preservation is to
integrate our science, our management
and our goals. lntegration is the only
waywewillbe able io exploit thesynergies
in our environment and in our society.
Synergy means 'working together', but
it does not mean we cannot question
with vigour - an admirable national trait.
It wil l require, however, that we don r
make Pilate's mistake. When we askwhat
is  the  t ru th  about  our  na tura l
environment and how we manage it, we
must stay to hear the answer.

P R I N C I P L E S
OF ECOLOGICALLY

SUSTAINABLE DEVELOPMENT

Integrating Economic and
Environmental Goals in Policies

and Activities

o Ensure that environmental assets are
appropriately valued.

. Provideforequitywithin and between
9enerataons.

.  Dea l  cau t ious ly  w i th  r i sk  and
irreversibility.

. Recognise the global dimension.

Syd Shea is the Executive Director of CALM
and can be contacted on (09) 386 8811.
This article is based on a speech delivered
to the annual meeting of the Royal Perth
Hospital in November 1993.
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The Pinnacles, in Nambung National
Park, is one of the most pholographed
Iandscapa in the uorld. But therc is
another side to Nambung- See page 41.

BRING BACK THE BUTTERFUES
MATTHEW WILLIAMS

: '  !  5? '1

TALES FROM THE DARK SIDE
GREG KEIGHERY 1 7

SUBTERMNEAN SECRETS
BILL HUMPHREYS AND JOHN BLYTH 22

REPTILES IN THE GARDEN
DAVID PEARSON ANDJII\,I ROLFE 28

The hidden coues and tunnels of Cape
Range National Park harbour seueral
animab found nowhere eke. Tum to
page 22 to find out about these bizarre
caae dwellers.

The choracteristics that made WA
inhospitable to the lirst Europeans are
nou helping us create new industries
thot can also repair the enuironment.
See page 47.

FIGHTING FIRE WITH FIRE
BICKSNEEUWJAGT

THE OTHER SIDE OF NAMBUNG
JOHN HUNTER AND KEITH HOCKEY

WORKING WITH NATURE
SYD 47

The bobtail (Tiliqua rugosa) is
sometimes incorrectly called the
'bobtail goanna' but is actually a very
large skink, They are common around
Perth and often seen in gardens.
Dudng hot weather they can be seen
basking on footpaths, verges or
roadways. See our story 'Reptiles in the
Garden' on Page 30.
The illustration is bg Philippa
Nikulinskg.

Perth has at leost 70 species of skinks,
geckoes and other reptiles. Find out
hou to attract these fascinating
creatures to gour garden on page 28.

Deuastation caused bU the recent NSW
bushfires has fuelled debate on the
practice of presc:ribed buming. How do
managers fight fire uith fire?
See page 35.

IN PERSPECTIVE
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