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ROCK POOLS A D RUGGED RA GES-
WILDLIFE OF THE NULLAGINE RIVER A D RIPON HILLS 
Moy 21 - 30, 2001 
Help 5urvey o wide variety of fauna, including po5sums, rock wallabies, 
quolls and c range of slllall mammals odopled to lhe oncienl Pilboro 
londscore Travel eosl oi Mo,hle �r o remol and heouliful counhy on 
lhe Nulloui11c River 101 some do�c cnc..ounlcr:; with wikllilc 

LANDSCAPE OF THE HEART -
A JOURNEY TO THE CARNARVON RANGE 
Augusl 1 - 11, 2001 
Visil a land ol conhosls, from red blufls and rock pools lo sand dunes 
ond soil lakes Collecl mlo1molion on the plonls and bi1ds of the oreo as 
you learn about deserl ond wildlife cology in the remolu and beoulilul 
Carnorvon Range in the Lillie Sandy Deserl ol Weslem Ausirolio. 

NIGHT AND DAY UNDER AN OUTBACK SKY-
AN ASTRONOMICAL ADVENTURE 
Augusl 18 - 25, 2001 
For owoy from the cily lighls, help oshonomers from Pe11h Observolory 
evoluale Muunl Singleton as o sile for oshonomicol viewing. Lco,n about 
the night sky and lhe lolesl aslronomicol theories and see lhe Murchison 
al ihe heigh! of lhe wildflower season. 

BUCKSHOT AND BREAKAWAYS-
PLANTS AND ANIMALS OF THE GIBSON DESERT 
Seplembe1 3 - l ll, 200 l 
fhe Dese1I D1eaming vision 1s lo prepare the way 101 lhe evenluol 
rein11oduchon of nolive species lo 1heir nolural deserl hobilol 
Experience ihe grandeur and remoleness of on Ausl1alion deserl as you 
work wilh planls and onimoh few people ever see. 

BEYOND THE DREAMING- PROJECT EDEN 
September 20 - 28, 2001 
Be o par! of Project Eden-make ihe Peron Peninsula 1he larges! area in 
Auslralia where endangered animals roam freely. Voyage lo Solutotion 
Island; enjoy close encounters with nolive mammals and reptiles; 
ossisl In the reintroduclion of endangered species; 
and lrock !heir deadly enemies-feral cols. 

MONTEBELLO$ MAGIC-SAili G lHE PILBARA COAST 
Oclo r 6-14.2001 
Ahe1 40 years of limited occes�. lhe Monie cllo blonds ore now being 
opprecioled as o tourism deslinolion Join scienlisls on o visit lo lhese 
hisloric islands, srte al olomic lesling rn the I 950s bul now being oclively 
managed by CAI.M lo, lhe11 co115e1voliol) values. Voyage from Dornpie1 
lo r xrnoulh os w cxploic lh-sc onrl other islnntls olono lhc Pilboro cou11 

SEABIRDS OF THE HOUTMAN ABROLHOS 
December 11 - 15, 2001 
Voyage lo lhe Abrolhos Islands in rhe Indian Ocea11 off Geroldlon, 
renowned for their colonies ol breeding seabirds. Observe and record 
lhe rny1iod seabirds wilh Kevin Coale, one ol Auslrolio's best known field 
ornilholog isls and winne, of WA Tourism's FACET Golden Guide Aword. 
Learn oboul shipwrecks, snorkel in the crystal wolers and, in the evenings, 
hear !oles al lhe islands' 'angry ghosls'. 

Send for your LANDSCOPE Expeditions 
2001 brochure now. 
Coll (08) 9380 2433, 
fox (08) 9380 1066, 
email: exlension@uwo.edu.ou 
or wrile lo: 

lANDSCOPE Expedilions 
UWA Exlension 
The Universily of We51ern Auslralio 
35 Sliding Highway 
CRAWLEY 
WESTERN AUSTRALIA 6009 
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Armed with sketch pad, pencils, pens 
and paints, an intrepid group or artists 
set orr on a brand new LANDSCOPE

expedition. See 'Awash with Colour' 
on page 28. 

Four more conservation reserves now 
orrer greater protection to areas in nd 
around the Mitchell Plateau. See 'P, rks 
of the Plateau' on page 48. 

For many years, the decline of 
frogs in various parts of the wor 
has puzzled conservationists. 
A breakthrough came in 1996 whe 
scientists isolated a new kind or 
fungus that infects and may kill frog 
Western Australian research now 
under way is beginning to answer 
some initial questions about the fun u 
and its impact on our unique frogs. 
See 'In Pursuit of the Frog Pungus' 
on page 10. 

Cover illustration by Philippa Nikulin 

Winner of the 1998 Alex Harris Medal tor excellence in science and environment reporting. 
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Most ofus only know of the exotic 
pest ants that invade our kitchens. 
But what of the great Australian ants? 
Seepage 23. 

Ningaloo Marine Park and Cape Range 
National Park lie side by side in our 
north-west comer. Read about how 
they are managed on page 17. 

Scientists continue to develop ways 
lo locate, track and trap ani '(}ls for 
research. See 'Tools oft ·ade' on 
page 41. 
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B u s H T E 

LOOKING BEYOND THE OBVIOUS 

The success of ll-WDSCOPE in the 16 years of its existence has 

been largely due lo the calibre of our contributing writers, 

photographers and artists. 11ieir talent, knowledge and 

enthusiasm has provided us with an abundance of fascinating 

and beautiful stories - more than 450 to dale. In that tradition, 

the contributors lo this issue of !JOUr conservation journal toke 

us from slippery indicators of ecosystem health, to minute and 

tireless workers found throughout Western Australia, to scientific 

innovation, to spectactilar land and marine conservation 

reserves in our remote north, and more. 

l3y an.I/ standard, Philippa Nikulinsk!J is one of Australia 's 

premier natural history artists and illustrators. IJest known for 

her botanical work, her ability to capture Western Auslrafia '.5 

wildlife with her drawings and paintings i.s equally delightful and 

inspiring. Check out her cover illustration of a motorbike frog 

and the photograph on page 72, and ask yourself1vhelher if is the 

artist 's or the camera \ e.1Je that has captured !his animal best. II 

L, good that we lwue both. 

'l'l1e decline of frog populations in 11arious parts of the world 

has been a worrving indicator about the health of our 

ecos.lJslems. Is the cause environmental contamination, _qlobal 

wanning, or something else? In ·111 Pursuit of the Prog Fungus ', 

/(en Aplin and Peter mrkpalrick of the WA Museum '.� Alcoa Prog 

Watch pro_qram examine the possible role ofa new kind offi.mgus 

that infects and potentially kills frogs. 

1'l1ere ma.I/ be between 700 and 800 different ant species in 

Western Australia (and as man.I/ as 20 different species of ant in 

.IJOUr hack.11ard) and the.11 loo ar, necessw:IJ lo the heal!h of ma11.11 

naliue ecosystems. In 'The Creal Australian Ant ', /Jrian t·feterick 

explores the fascinating arra!J of forms, behaviour and adapt ions 

found in these help/id agents of land management .  

For LANDSCOPE regular 'lbny Friend, Principal Research 

Scientist with CAlMScience, the fight to save our native fauna 

demands a combination of lee/mica/ skill, creativity, physical 

fitness and, occasionall!J, a sense of humo1: In "/bots of the 

Trade ', Tony writes about the range of technologies that have 

been adapted lo biodiversil!J conserualion work in WA. 

No issue of LANDSCOPE would be complete without an in 

depth look at some of spectacular and special areas in the Stale. 

In 'Parks of the Plateau ', CJll,M�1· /(imberlev Regional Manager 

Chris Done tc1kes us to fow new conservation reserues in <md 

around the Mitchell Plateau that give greater protection lo this 

scenic, biologically important and remote part of the l(imberley. 

And in 'Range to Reer, C/llM's Exmouth IX1·trict Manager Doug 

Meyers looks al the challenges we face in conserving the 

enuironmenlal heritage of Ningaloo Marine Park and adjoining 

Cape Range National Park more than a decade after /he first 

formal management plan for lhe area was pul in place. 

!Jn)o.11 the autumn and we 'll see ,IJOU in winle1: 

1:.,xecutive editor 
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L E G R A p H 

BRISTLEBIRD MAGIC SHOW 

You need to tr ick them 
into do ing  what you wa nt 
them to do. They ' re difficu l t  
to catch,  and  you n eed 
patience g etti n g  them into 
the padded ce l l s !  They' re 
western br i st leb i rds-one 
of WA ' s  most th reate ned 
native bi rds. 

Catch i n g  them for a 
tra ns location from Al ba ny 
to Wa lpole was a 
ma mmoth effort i nvo l v ing 
CALM staff and vo l u nteers 
from Perth, Al ba ny a n d  
Wa l pole.  Specia l effects 
were used to tanta l ise the 
b i rds i nto nets.  

" It 's l i ke a magic  show. 
You have to tr ick them into 
e nteri n g, " CALM Reg iona l  
Natu re Conservation 
Prog ra m leader Alan Danks 
sa id .  

" O nce you ' ve attracted 
them with ca refu l ly sel ected 
ca l ls, yo u use a speci a l ly 
co nstructed m ist n et to tra p 
them. To begin with,  we 
m i ssed more than we 
ca ught,  but the techn ique is 
i m proving ! "  

There a re two popu lations 
of western b r ist leb i rd, one 
near  Alba ny in the Two 
Peopl es Bay to Mount 
Manypeaks a rea and the 
other at Fitzgera ld River 
Nat iona l Park . The species 
i nha bits dense near-coasta l  
heaths ,  eats insects and 
seeds and is one  of  a su ite 
of heath and scru b b i rds on 
the south coast.  

It  is  endangered beca use 
of c lea r ing and too-

freq uent fire, as the b i rd 
i nha bits l ong-u n b u rnt a reas 
of old vegetat ion.  B eca use 
it i s  a poor flyer it ca n n ot 
cover long d ista nces to f ind 
new te rrito ry. 

CALM sen io r  research 
sc ientist A l  I a n  B u rb idge is 
leading the recovery effort 
for the western br ist l ebi rd. 

" We decided that 
trans l ocation was the wisest 
way of ensu ring a safe 
futu re for them. The  
p rogram i s  fun ded by 
E nv i ron ment Austra l i a  and 
CALM, and supported by 
the considerable efforts of 
volunteers, " Al lan sa id .  

Last yea r, A l l an ' s  team 
moved eight birds from 
Two Peoples  Bay Nature 
Reserve to N uyts Wi lderness 
i n  the Wa lpole-Norna l u p  
Nat iona l  Park .  This year, 
anothe r seve n were 
released there . 

" We know at least ha l f  of 
them have pers isted from 
last yea r because we 've 
heard their dist inctive ca l ls . 
Th is is an exce l lent resu l t .  
We' re hop ing  they w i l l  
breed a nd esta b l i sh  a new 
co lony, "  he sa id .  

CALM staff and 
vol unteers d rove to 
Wa l po le ,  then wa l ked 
a long bush tracks for an 
hour before re l easing the 
b i rds from padded boxes, 
used to protect the bi rds 
from inj ury and stress . 

Close-up of brisllebird. 
Photo - Neil Hamil/on 
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A seven-year project to 
catalogue the State's 
flowering plants has 
culminated in the release of 
The Western Australian 
Flora: A Descriptive 

Catalogue. The last book of 
its kind was published in 
1970. 

Every plant species known 
to exist in Western Australia 
is described in the new 
catalogue, which lists habit, 
height, flowering time and 
colour, habitat and 
distribution of 11,922 ferns 
and flowering plants 
recorded from the State's 
deserts, tropics, sandplains 
and native forests. It lists 
introduced as well as native 
species. 

s H T E L E G R A 

NEW FLORA BOOK RELEASED 

Authors Grazyna 
Paczkowska, a botanical 
consultant, and Alex 
Chapman, a botanist and 
research scientist at the WA 
Herbarium, used the State's 
botanical library, housed at 
the Herbarium together 
with its 500,000 preserved 
flora specimens, to produce 
the book. Material used 
ranged from the most 
recent collections to those 
dating back to 1801 when 
pioneer botanist Robert 
Brown collected plant 
specimens near Albany. 

Almost half of Australia's 
flora grows in WA, and in 
the south-western corner 
nearly 80 per cent of plant 
species grow nowhere else 

on the planet. But one
fifth of the State's flora 
is considered rare or 
threatened, or as 
having an uncertain 
conservation status. 

Many of these species 
are well recognised by 
conservation scientists 
but are yet to be 
formally named. For 
unnamed species, 
reliable phrase names 
or manuscript names 
are used in the book, 
and a synonym index 
is also provided so 
that recent 
classification changes 

can be tracked. 
This means the catalogue 

will be a key tool for 
botanists, conservationists, 
researchers and the 
scientific community, as well 
as keen amateurs interested 
in growing and studying our 
native flora. 

The Western Australian 
Flora: A Descriptive 
Catalogue is published 
jointly by the Wildflower 
Society of WA, CALM's WA 
Herbarium and the Botanic 
Gardens and Parks 
Authority. 

Since 1993, the WA flora 
catalogue project has 
received $161,000 from the 
Lotteries Commission's 
Gordon Reid Foundation for 
Conservation, one of the 

p H 

largest amounts donated by 
the foundation to a single 
project. The Wildflower 
Society provided extra 
funding for the book's 
design and publication. 

Staff at CALM's WA 
Herbarium have gone on to 
integrate the book's 
descriptive data with its 
authoritative plant name 
and specimen databases to 
produce a comprehensive 
online information system. 
FloraBase, which is located 
on CALM's NatureBase 
website, also includes maps 
and images. It can be found 
at www.naturebase.net/science 
/flora base.html 

The Western Australian 

Flora: A Descriptive 
Catalogue is available from 
CALM's Kensington office, 
WA Naturally or the 
Wildflower Society and 
retails at $49.00. 
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B u s H T E L E G . R A p H 

WATTLE SYMPOSIUM: SOWING SEEDS FOR SOLUTIONS 

Dalwallinu will host an 
international symposium to 
explore the economic and 
environmental potential of 
an enormous but under
used resource-the common 
Australian wattle (Acacia 

species). 
Wattles are the largest 

group of plants in Australia. 
They dominate 60 to 70 per 
cent of the country and are 
particularly common in arid 
and semi-arid areas. The 
largest concentration of 
species occurs in the 
Wheatbelt region of 
Western Australia, with 
Dalwallinu located at the 
centre of this great diversity. 

The symposium, which 
recently won the BankWest 
Conference Development 
Regional Award, is being 
organised by the 
Department of Conservation 
and Land Management's 
senior research scientist, 
Bruce Maslin, with help 
from the Heartlands 
Tourism Association and the 
Dalwallinu Shire and 
Tourism Group. 

The symposium aims to 
explore the economic and 
environmental potential of 
acacias in helping to solve 
the serious landscape 
problems that currently 
confront many rural 
communities. It should also 
focus interest on Dalwallinu, 
which is currently 
attempting to develop 
tourism opportunities based 
on acacias. 

Australia's fast-growing 
acacias are widely cultivated 
overseas, and in some 
countries, especially the 
Asian region, are important 
sources of timber and pulp. 
They are also used abroad 
for fuel wood, salinity 
control, for food and as a 
source of tannin to make 
leather. Within Australia, 

6 l.i\N/1.\lW'h' 

however, this enormous 
natural resource is largely 
under-used. 

Many rural areas in 
southern Australia are 
currently experiencing 
serious land degradation, 
caused primarily by past 
clearing for agriculture. The 
most serious issue is 
increasing salinity over 
much of the landscape, due 
to rising water tables. 
Acacias have an important 
role to play in reversing this 
cycle of land deterioration. 
They have fast growth rates, 
great diversity in form, 
grow on a wide range of 
soil types, enrich the soil by 
fixing atmospheric 
nitrogen and are easy 
to cultivate. 

The symposium will 
cover a wide range of 
subjects, including the 
use of acacias in 
salinity control and 
landscape 
amelioration through 
wide-scale commercial 
plantations. 

Other subjects will 
include the use of 
acacia seed as human 
food, use of acacias 
as a sandalwood host 
plant, the 
horticultural and 
tourism potential of 
the genus, aspects of 
its evolutionary and 
conservation biology 
and electronic 
identification and 
information 
dissemination. 

The symposium 
will bring together 
scientists and other 
professionals to 
explore a wide 
range of issues and 
possibilities 
involving acacias. 
The intention is to 
build on what has 

already been done, within 
Australia and abroad, and 
what can be done in the 
future. It will be the first 
time such a broad-based 
evaluation will have been 
made of this group of 
plants and how they might 
contribute to social, 
environmental and 
economic problems facing 
many rural communities. 

The symposium, titled 
"The conservation and 
utilisation potential of 
Australian dryland acacias", 
is scheduled for 13-14 July, 
2001, and will follow an 
International Legume 
Conference in Canberra 

during the preceding week. 
The symposium will be 

the culmination of a five 
day botanical field trip to 
the northern Wheatbelt and 
adjacent arid zone that will 
focus on many 
contemporary landscape 
and nature conservation 
issues, including salinity, 
species diversity, remnant 
vegetation, landcare and 
effective utilisation of the 
flora. 
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B u s H T E L E G . R A p H 

BETTER OPTIONS FOR FOUR-WHEEL-DRIVES 

Four-whee l-dr ivers have 
been g iven greater 

invo lvement in manag ing 
CALM 's tracks and better 

access to CALM-managed 
la nd . 

A Me morand u m  of 
U ndersta ndi ng between 
CALM and Track Ca re WA, 
the u mbre l la orga n isation 
for the State's recreationa l 
four-whee l-d rive 
associations, was s ig ned at 
the Fou r-Wheel-Drive a nd 
Adventu re Sh ow i n  South 
Perth l ate la st N ovem be r. 

The Memo ra ndu m of 
U nderstand i ng sets o ut 
g u ide l i n e s  on  the behaviou r 
of fou r-wh ee l -d rivers i n  
State fo rests, n atio n a l  parks 
and  othe r  CALM-ma naged  
la n d .

Four-whee l-drivers 
wi ll  rece ive inform at ion 
about responsib le ways 
to use the bush, flora, 
fa u na and tracks, a nd 
information a bout 
c losu res, open ings, 
logging a nd proposed 
bu rns. 

In the past, ma ny of 
these tracks weren 't 
desi gned for wide 
recreationa l use, so there 
were ma nagement 
prob lems when fou r
whee l-d r ive rs began to 
u se the m .

" We ' ll continue  to 
mon ito r a n y  d ist u rb a n ce to 
w i ld l ife, ph ys ica l  damage to 
tra c ks, no ise a n d  d u st 
po ll ut ion, the  a esth et ics, 
l itte r i n g ,  f i re r i sk, hea lt h  

a n d  hyg ien e, a n d  the need 
fo r fa c i li ti e s, " CALM 's 
D i rector of Pa rk s, Recrea t ion  
P lann i n g and To u r ism  J i m  
S h a rp sa id .  

Photo - Marie Lochman 

CONSERVATION COMMISSION UP AND RUNNING 

A new d irection for the sta ff, i nc lud ing an aud iting of the former NPNCA; consu ltant on forest 
manageme nt of Western section that wi l l  monitor  • Dr Jenn ifer Davis, Head pathology and forest 
Austra l ia 's conservation CALM 's  implementat ion of of the School of ma nagement. 
estate began  last November management p lans as  we l l  E nvironmenta l Science at CALM wi t \  be responsible 
with the creation of the as the ha rvesting activi t ies M u rdoch U n iversity; for the i ntegrated 
Conservat ion Commiss ion of of the Forest Products • G len Ke lly, Project Officer management of conservation 
Western Au stra l i a .  Commiss ion .  with the Abor ig ina l lands and  waters, incl ud ing 

The new Commiss ion w i l l  Al l ied to  the new d i rection La nds  T rust; State forests and t imber 
meet pu bl ic demand for a is a strong commitment to • Barbara Morre l l ,  Farmer rese rves, fi re control and 
sepa rate, i ndependent body bui ld  on the pub l i c  i n  the Sh i re of Kent, hazard reduction bu rni ng . 
to oversee the management partic ipation processes and member of the State T he Department's key 
of State forests . The to facil itate more pub l ic Sa l inity Council and functions inc lude prepar ing 
Commission wit \  be the involvement in conservation. member of several management plans for 
vest ing body for a l l  The new Commiss ion 's commun ity la ndcare and consideration by the 
conservation lands includ ing members a re: catch ment management Conservation Commission, 
nat iona l parks, nature • Campbe l l  Anse l l  (Cha i r), g rou ps; as wel l as providing  
reserves, conservation parks, Company Di rector; • Graeme Rundle, scient ific advice and drafting 
mult ip l e-use State forests • Tom Day (Deputy Chair), Secretary, WA Nationa l policy in relat ion to 
and t i mber reserves. cha i r  of the former Parks and Reserves sustainable management, 

Responsib i l ity for native National Parks and Association and member inc l uding sustainable l evels 
forest and pla ntation Natu re Conservation of the Conservat ion of forest resources 
commercial  activit ies has Authority (NPNCA), who Council of WA; member production. 
been transferred from the wi l l  provide conti n u ity of the former NPNCA; The Conservation 
Department of Conservation between the former and • Rodney Safstrom, Com m iss ion can engage 
and La nd Management new authorities; Envi ronmenta l resea rchers when developing 
(CALM) to the new Forest • Pat Barblett, founder Consulta nt and  the Cha ir pol icy a nd, i n  particula r, it 
Prod ucts Commission . and chair of Forum of Greening Austral ia; wi l l  promote and faci l itate 

The Conservation Advocating Cu ltural and and the involvement of the 
Commiss ion has its own Eco Tourism and  member • Dr Joanna You ng, community. 
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Western Australia has 
been invited to be part of 
the Royal Botanic Gardens, 
Kew, UK Millennium Seed 
Bank Project (MSBP). 

The MSBP International 
Program is a 10-year global 
conservation program 
conceived, developed and 
managed by the Seed 
Conservation Department at 
the Royal Botanic Gardens, 
Kew. 

The project aims to collect 
and conserve 10 per cent of 
the world's seed-bearing 
plants, mainly from the 
world's drylands, by 2010. 
This represents some 24,000 
species. It also aims to 
develop research, training 
and capacity building 
relationships worldwide in 
order to support and 
advance seed conservation. 

Over the past few years, 
some 93 per cent of the 
entire United Kingdom 
native seed-bearing flora 
has been collected and 
conserved in long-term 
storage. 

The British Government's 
Millennium Commission has 
provided $83 million 
towards the project. More 
than $800,000 will be 
allocated to the Department 
of Conservation and Land 
Management (CALM) and 
the Botanic Gardens & Parks 
Authority (BGPA) to fund 
the Western Australian 
component over the next 
10 years. 

Seed samples will be 
collected and placed in 
long-term secure storage. 
The seed will be regularly 
tested to ascertain its 
viability. If viability drops, 
seed will be recollected. The 
stored seeds will be 
available to use for re
establishing plant species 
that become extinct in the 
wild. 
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s H T E L E G R 

MILLENNIUM SEEDBANK 

Over the next 10 years, 
CALM's Threatened Flora 
Seed Centre at the WA 
Herbarium will collect seeds 
from 1,000 of WA's least
known species. Seed will be 
held in long-term storage in 
both WA and the United 
Kingdom. 

The project will also entail 
studies within WA involving 
CALM and the Botanic 
Gardens & Parks Authority, 
as well as collaborative 
research between WA and 
the Seed Conservation 
Department of the Royal 
Botanic Gardens, Kew. The 
studies will improve the 
knowledge of germination, 
storage and how seeds 
maintain dormancy. 

WA is well-placed to play 
an active role in this 
important project. CALM's 
Threatened Flora Seed 
Centre at the WA 
Herbarium plays a pivotal 
role in the State's flora 
conservation efforts. 

CALM and BGPA's 
collaboration in the 
Millennium Seed Project will 
build on WA's expertise in 
conserving flora in the wild, 
particularly threatened 
species, and enhance 
conservation initiatives such 
as CALM's Western 
Everlasting Project and the 
BGPA's collaborative 
endangered plant rescue 
program. 

Western Everlasting, 
initiated two years ago, is a 
broad-ranging program that 
aims to reduce the impact 
of threats such as dieback 
disease and weeds, and 
establish new populations 
of threatened species in 
suitable habitat. 

Using seed banks is a 
relatively new and under
used tool to combat the loss 
of global plant diversity. 
While the emphasis and 
priority will continue to be 
maintaining native species 
in the wild, seed banks are 

A p H 

an important 'insurance 
policy'. 

The loss of biodiversity is 
of enormous concern, 
particularly in areas such as 
WA, where as many as 450 
native plant species are at 
risk because of encroaching 
salinity in the species-rich 
Wheatbelt region. About 20 
per cent of WA's flora may 
be susceptible to dieback 
and also in danger of 
extinction. 

Mille1111i11m Seed Bank Centre 
Manager Anne Cochrane shows 
Hegelia megacephala seeds 
collected from Cairn Hill. north 
of Moora, to Principal Research 
Scientist David Coates and 
Principal Research Scientist 
Margaret Byrne. 
Photo - Verna Costello 
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WORLD INTEREST IN AUSSIE BUSHCRAFT 

Some measure ofthe 
success of CALM's website 
NatureBase can be found by 
following Tim Hibbert's 
search for information about 
the WA bush and how to 
experience it safely. 

Tim, a resident of Hong 
Kong, discovered CALM's 
Outback Safety and Bushcraft 
Course by exploring 
NatureBase and contacting 
CALM's Information Centre 
WA Naturally. 

A safety officer with Cathay 
Pacific, Tim successfully 
completed CALM's basic 
Outback Safety Course in 
March, 2000. 

Next, Tim completed an 
Urban,Wilderness, Emergency 
and Medical course in 
Colorado USA, then joined 

the Peruvian Airforce at its 
jungle survival school in the 
Amazon. This was followed 
by Earth Skills in Utah, 
training with the Federal 
Aviation Authority in 
Oklahoma, and Sea Survival 
and Underwater Escape in 
Connecticut. 

Tim then returned to WA 
to join the Rudall River Desert 
Workshop and Advanced 
Survival Course, both run by 
Bob Cooper in the Great 
Sandy Desert Bioregion. These 
courses, Tim says, enabled him 
to safely experience and 
enjoy one of the most remote 
areas in the world. 

Bob Cooper has success
fully managed CALM's 
Outback Safety and Bushcraft 
Course for more than 10 

BonkWest 
buy something 
toCAfM's 

Cord holdelS are already help ing to protect the Gouldian 
finch s lhreotened hobilot at Pumpkin Spring, the dwarf 
bee orchid Gilbert's potoroo. mound spring communities, 
the western spiny-toiled skink. and other5 So ii you're 
opening on account, why not make 1t the world's mo5t 
accepted credit cord-and save a threatened species? 

Jusr fill in the coupon, or 
phone the Bonk West Helpline on 13 17 1 8. 

years, with more than 1,300 
participants completing the 
course. 

In recent years, he has 
conducted survival courses 
with the Texas Parks and 
Wildlife Department, forging 
a strong bond between 
survival experts in Texas and 
Western Australia. 

National Geographic 

magazine's researchers joined 
one of the courses, producing 
a video for its Explorer 
television series on American 
CNBC. 

Bob was recently 
approached by the British 
Broadcasting Corporation 
(BBC) Natural History Unit 
with a similar request for a 
series on extreme climates. 
There are no prizes for 

YES-Please send me more information about the !ANDSCOPE Conservation Viso cord. 

Name ..... .. 

Address .... . 

. .. .. . .. .. .. .. .. . .. .. .. .. .. .. .. .. . Po,tcode .. .. ................ Phone ................................. . 
Return to· 
lANDSCOPE Conservo ion Visa Card, Reply Poid 20, PO Box 8000, Stirling Street, 
Perth, WA 6849 !no slamp needed! or fax lo 1081 9320 6788. lJ Credi! lacilit1es for this card are provided by the Bank of Western Australia Lid., � 

_ 
108 St.Georges.Terroce,.Perth,.WA.ACN 050 494.454·······································!

guessing how the BBC 
discovered the course. That's 
right, through browsing 
NatureBase-natural ly ! 

Tim Hibberl at Daylight Pool in 
the Great Sandy Desert. 
Photo - June Ellis 
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.1 rog fungus? Never heard of it? To 

be honest, neither had we before 

August 1998. And neither had the rest 

of the world prior to 1996. But work 

over the past two years in Western 

Australia has already led to a significant 

increase in our understanding o( this 

newly identified and potentially 

harmful disease o( amphibians. 

Frog fungus (Batrachochytrium 

dendrobatidis) is a microscopic fungus 

that lives on frogs or more correctly as 

a parasite within the skin of frogs and 

other amphibians. It belongs Lo an 

ancient group or runguses called the 

Chytridiales (or 'chytrids' for short

pronounced ki-trids). These tiny 
organisms usually exist as Cree-living 

single-cell organisms, mosl often in 

water-bodies or in soil. Although some 
are parasitic on algae and aquatic 

i nverlebrates, the frog fungus is the 

only member of the group known to 

live and feed on a vertebrate host. 

DISCOVERY OF THE FUNGUS 

Although the frog fungus is now 

known from ne;_,rly very continent, it 
was completely unknown to science 
until 1996. It was finally identified as a 

new 'palhogen' (itgenl o( disease) hy 

Lwo learns of sci en Li.' Ls working 
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independently, one al James Cook 
University in Townsville, Queensland, 

and the other at the National Zoological 

Park in Washington DC, USA. Both 
groups or researchers were 

investigating the mysterious deaths of 

large numbers of frogs living in 

apparently uncontaminated, healthy 

environments. ln Queensland, this was 

happening in pristine rainforests in the 

World Heritage Wei Tropics Area. In 

America, it was happening in zoos wilh 

wel 1-mainlaine<l and precious cap live 

frog populations. 

The breakthrough came only a(Ler 

several year� of intensive research in 

each lahoralory. Bulh learns Col lowed 

I 
Previous page 
Motorbike frog (Litoria moorei). 
Photo - Jiri Lochman I left: A close-up of frog skin, he,1vily 
infected with frog fungus. The drrnlar 
bodies are 'disch.irge tubes' through 

which new spores are released into the 
environment. 
J >hotu - Lee Berger

I /Je!ow: The motorbike frog, seen here 
in ,tnolher colour variation, is ,1 
common victim of the frog fungus. 

Pholo - B.ibs & Berl Wells/CALM 

many different leads, but eventually 

narrowed their search down to a 

mystery organism that appeared to be 

confined to the outermost layer of the 

skin. After comparing notes and wilh 

the help of mycologist Dr Joyce 

Longcore, lhis org,mism was identified 
as c1 chytrid fungus. The next step was 

to isolate the fungus from sick frogs 

and use it to experimentally inrecL 

healthy frogs. These test animals soon 

became infecled with the fungus and 

developed the same clinical symptoms 

including lethargy and muscle spasms, 
lead in!,( lo dealh. The tesls es tab I ished 

the link belween the skin parasile and 

the disease symptoms, al least under 

lahoralory conditiom. Dr Longcorc 

subsequently g,1ve the rungus ils near 



I 
Right: Western banjo frog is susceptible 
to the frog fungus, but shows no 
evidence of widespread decline. 

Photo - Babs & Bert Wells/CALM 

I 
Below right: Adult moaning frogs 
rarely enter water and infection rates 
are lower than in many other species. 

Photo - Brad Maryan 

unpronounceable name, which means 

'frog chytrid of dendrobatid frogs', 

dendrobatids being the family of poison 

arrow frogs, common victims of the 

fungus in American zoos! 

In the five years since its discovery, 

the frog fungus has been recorded from 

many parts of the world. The current 

list, maintained on a website by 

Associate Professor Rick Speare of 

James Cook University, includes more 

than 90 different amphibian species 

from North, Central and South 

America, Europe, Africa, New Zealand 

and Australia. 

Although the frog fungus was 

unknown until 1996, earlier records 

can be detected by studying historical 

specimens stored in various museum 

collections around the world. By this 

means, infections have already been 

recorded as far back as 1978 in eastern 

Australia and to the early 1970s in 

several parts of North America. 

SUPPORTERS AND SCEPTICS 

The discovery of the frog fungus was 

heralded by many researchers as a 

major breakthrough in the search for a 

common factor linking frog declines in 

various parts of the world. However, 

other researchers remained sceptical 

about its significance. Some expressed 

doubts that any wildlife disease could 

have such pronounced and widespread 

impacts, unless the affected populations 

were already compromised by some 

other stress-inducing factor such as 

environmental contamination or 

changes in global climate. Other 

researchers were dubious about 

whether the laboratory results 

accurately reflected conditions in the 

field-a common criticism of 

laboratory tests of this kind. 

Nor could researchers agree on the 

reason for the differences in timing of 

chytrid disease outbreaks in different 

areas. Was the frog fungus spreading 

around the world, wreaking havoc on 

amphibian faunas with little or no 

resistance to the disease? Or was it a 

naturally widespread organism, which 

only emerged as a problem 'disease' 

when the relationship between host and 

parasite altered, perhaps because of 

environmental change or lowered 

immunity? Many examples of both 

kinds of 'emergent infectious diseases' 

can be cited from human history: for 

example, the spread of influenza into 

the New World in the sixteenth century 

and modern outbreaks of cholera 

following natural disasters and 

disruption of water supplies. 

Like many scientific breakthroughs, 

the discovery of the frog fungus has 

raised many more questions than it has 

answered! 

FUNGUS FOUND IN WA 

The first evidence of the frog 

fungus in WA came in 1998 from a 

recently dead motorbike frog (Litoria 

moorei) picked up on The University of 

Western Australia (UWA) campus in 

Nedlands by a concerned zoology 

student. Diagnosis was performed by 

Lee Berger, formerly of the James Cook 

team, but by then based at the CSIRO 

Animal Health Laboratory in Geelong, 

Victoria. 

The worrying news spread quickly. 

Ken Aplin appealed for help in locating 

sick or recently dead frogs, both 

through the news media and direct to 

several thousand dedicated members of 

the Western Australian Museum's Alcoa 
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Northampton 
October 1 999  

Gibb River Road 
October 1 999 

Zone of likely frog fungus ln foclion 

SCALE 
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1/ October 1 985 

Ml  Barker 
September 1 985 

Prog Watch .  With i n  days ,  speci mens 
were com i ng in from t h roughou l lhe 
metropo l i ta n  area and beyond .  

An i n i t ia l sample of 70 or so s i ck  and 
dead specimens was sent in terstate for 
process i ng and d iagnos is . The resu l ls 
were nol good news-posi t i ve infect ions 
al var ious loca l i ties around Perth and as 
far away as Wi tchcl i ffe ( near Margaret 
R iver ) ,  Manj imup and Al bany. Moreove r, 
funga l  inf,cl ions were recorded i n  al 
l east fou r  species of frogs. A Lhousand
and one quest ions ran t h rough our
m i nds. Was lhe  fungus rece n t l y
i ntroduced? Or had i t  a lways been here?
Wou ld  some species be more suscept ib le
lhan olhers  and , i f  so ,  wh ich ones?

LOCAL STUDIES 

I n  1 999, we  began a detai led study 
of the frog fungus i n  WA. This was made 
possi ble by fund ing from  the 
Department of  Conservation and Land 
Management (CALM ) and the World 
Wide Pund for atu re Austra l ia Frogs 
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Prog ram , and w i th  t ra i n i n g 1 11 

d iagnos t i c methods by Lee Berger and 
H ick Speare. Curt i n  Un ivers i ty p rovi ded 
laboratory fac i l i t i es .  Add i t i ona l  work 
was u nde rtake n by Zoe Car, an Honours 
s tudent i n  Zoo logy at UWA. 

Our combi ned stud i es  a imed to 
answer five bas i c  quest i ons. Fi rst ly, how 
widesp read was the zone o f  i n fect i on?  
Second l y, how l ong had chylr i ds been 
p resen l  i n  WA? Th i rdly, was lhere any 
seasona l o r  ge ogrnph i c  pa l le rn  i n  
i n i  c t ion rates? fou rth ly, wh i ch spec ies 
were be i ng i n fected? And lastly, wh i ch  
of the  i n fected species were show i ng 
c l i n i ca l sympl om · of i l l - h eal th 
i n c l uding dealh ? These q uest ions were 
de · igned lo provide a so l id  foundat ion 
for future managem n l  of lhe frog 
fungus d i sease i n  WA. 

To address the fi rst four quest ions, 
large n umbers of specimens from the 
Museum 's col l ect ion wou ld need to be 
exami ned, preferably covering a large 
geographic a rea, a wide range of t ime 

periods and a diverse range of species. 
However, Museum  spec imens al one 
wou l d  not provide an answer to the last 
quest ion. Por th i s ,  many more s i ck and 
dead frogs wou ld  be needed to compare 
wi lh  the ' h e,d thy ' samples typica l l y 
col l ected and deposi ted i n  museums. 
Throughout  lhe study, repeated cal ls fo r 
he l p we re issued, w i lh good response, 
especia l ly from many Alcoa Frog Watch 
members who took spec i a l  cc1 re to 
monitor the health of the i r  garde n frog 
popu lalions .  Many specimens a lso came 
in from regiona l CALM offices. 

Afte r two years, we had exami ned 
more than 4,000 spec imens, cove r ing a 
50-yea r pe r i od and rep resent i ng 28
di fferen l  spec i es. Mosl of th is mater ia l
came from Lhe  sou t h-western corner of
the  Stale-thus p rov id ing the most
deta i led s tudy of a regiona l  zone of frog
fungus i n fect ion anywhere i n  the wor ld .

A SWERI G Q ESTJO S 

Our studies answered many of ou r 
origi nal quesl i ons. We now know that a 
b road zone of in fee l  ion is prese n t  across 
the sou th-west corner of the State, 
from j usl nort h of Cera ld ton ,  sou th  
to Augus ta  and eas t  to l�spera n ce ,  
ex tend i ng i n l a n d  near l y as far a s  

ou l hern Cross. Th is doesn ' t  mean that 
every frog popu la l ion i n  the south-west 
is necessar i ly i n fected al any one t ime .  
However, i l  does  mean tha t  no site i n  
Lh is reg ion can b e  thought o f  a s  a 
' fu ngus free zone '  i n  any l ong- term 
sense . 

We a l so know l hal there is at least 
one iso lated i n fect ion point on the G ibb 
R iver Road in the easte rn Kimberley. 
Th i s  i s  d istu rb i n g, as the re was 
p rev ious ly no ev ide nce of the frog 
fu ngus  from anywhere i n  n o rt h 
western Austra l ia a l though i n fect ions 
are known from northern Quee ns land .  

I n i t i a l  h is tor ical stud i es by Zoe Car 
produced some stunning evidence of 
frog fungus infect ions i n  the A l bany 
region back as early as 1 985 ! This led 
her to specu late lhaL lhe fungus m ight 
i n  facl be nat ive Lu the sou th-wesl 
region. However, s ubseq uent test i ng of 
more than J ,000 samp les from the 
per iod 1 950- 1 984 fa i led to find any 
ear l ier cases . Rather, our more detai led 
study appears to track the fungus 
spread i ng outwards from an in i t ia l 
ou tbreak i n  the Albany region, reaching 



Perth in 1989, Esperance by 1992 and 

Geraldton by 1998. These results clearly 

favour the notion of an introduction 

and rapid spread of the fungus, but this 

picture could change with further 

testing. 

We found evidence of chytrid 

infection in every south-western frog 

species that we sampled intensively, a 

total of 17 in all. Quite possibly, the 

fungus can infect all frogs, although all 

may not develop any other symptoms or 

suffer any disease. Not surprisingly, 

infection rates in different frog species 

reflect their contrasting lifestyles. As a 

rule, frogs that spend more time in or 

near water, such as the motorbike frog, 

had infection rates three or four times 

higher than those, like the moaning 

frog (Heleioporus eyrei), that spend 

most of their life on land. 

Four species of frogs dominated the 

'sick and dead' sample brought in by 

members of the public. These were the 

two local tree frogs (the motorbike frog 

and slender tree trog, Litoria 

adelaidensis), the moaning frog and the 

banjo frog (Limnodynastes dorsalis). In 

each species, the chytrid infection rate 

was at least three times higher in this 

sample than in the corresponding 

'apparently healthy and active' samples. 

This is strong evidence that fungal 

infection does indeed lead to ill-health 

and death of at least these species of 

frogs under natural conditions. 

Given this conclusion, it was 

disturbing to find no evidence in our 

data that infection rates had fallen since 

1985, hence no sign that local frogs 

were becoming more resistant to 

infection. Similarly, the fact that we 

found such high rates of infection in 

the 'sick and dead' sample also made it 

unlikely that local frogs had developed 

any strong resistance to clinical disease 

over this period. 

On a more positive note, the 

intensity of fungal outbreaks appeared 

to differ from year to year, possibly with 

more 'good' years than 'bad' years so far. 

Taking only samples collected around 

Perth, we compared seasonal patterns 

for each year over the past decade. 

I 
Right: Slender tree frog (Litoria 
adelaidensis). 
Photo - Babs & Bert Wells/CALM 

The graphs show a consistent seasonal 

trend in infection rates, beginning with 

values of one to five per cent during the 

dry, hot months of summer and 

autumn, climbing to around 10 per 

cent through winter, and peaking at 

between 20 and 50 per cent in spring 

and early summer, before rapidly 

dropping back to the summer low. 

Between years, the spring to early 

summer 'peak' has varied substantially 

in severity. During the 1991-92 and 

1998-99 periods, every second frog 

around Perth was probably infected! 

(Significantly, some Alcoa Frog Watch 

members reported a 50 per cent 

mortality among their garden frog 

populations through winter to spring 

1999.) However, between these periods, 

infection levels were considerably lower 

and there may have been lower rates of 

sickness and death among local frogs. 

An unexpected result of our study 

was that infection rates did not seem to 

be influenced by environmental quality. 

Rates of infection were just as high in 

relatively undisturbed bushland 

habitats, away from strong human 

influence, as they were at some of the 

most disturbed and contaminated 

localities in the Perth metropolitan area. 

PAST AND FUTURE 

The really big unknowns are 

whether or not the frog fungus has 

caused any lasting declines in Western 
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I R(qht: The orange-be l l ied frog has 
shown no evidence of dec l ine, but is 
perhaps 'vu lnernb le ' to disease due to 

i t s  smal l geographic r,mge. 
Photo - Cr,1n l Wan.lc l l -Joh nson/C/\LM 

I Below right: Kids ne tt ing for 
tadpoles-an age-o l d p l easure. 
Hopefu l ly, fu tu re generat ions w i l l  

cont i nue to enjoy t he  experience o f  l iv ing 
Logel her wilh frogs. 
l 'ho lo - l(cn /\p l in

Austra l ian frogs so far, and whether or 
not il is l i ke ly  to in t he future . As fa r as 
we know, WA has so far avo ided the 
wo rsl impacts  of the frog fungus. Along 
the eastern seaboard of Austra l ia ,  abou t  
eight frog species have become ex t i nct 
over L he past Lwo decades and ot hers 
are now h igh ly t h reaten ed. Al mosl a l l  of 
these are from h igh al t i t ude areas. In 
the sou lh-west reg ion ,  we can be fa i r ly 
co n f ide n t  tha t  no frog specie s has 
become ext i n ct o r  suffe red a 
catastroph ic dec l i ne over the  past 1 5  
years-perha 1  s the lack o f  h i gh country 
i n  the �out h-west has somehow l im i ted 
lhe i mpact of the d i sease? 1 l owever, we 
cannot be so sure about other parts of 
the  State , espec ia l ly the  i nfrequen t l y 
vis i ted K imbe r ley regio n .  And have 
there been more sub t l e  chan�es, even 
in the sou th-west? 

Over the past decade, CALM staff 
and UW/\ researchers have accu rately 
mon i tored popu l at ions of the wh ite
be l  l i ed and o ra n ge-be l l i ed frogs 
(Geocrinia alba and C. vilellina ) both 
of wh ich a re restr i c ted to smal l natural 
ranges i n  Lhe Margaret R iver area (see 
Trogs: Value  i n  Va r iely' ,  LANDSCOPE,

Spring 1994) .  The white-be l l ied frog is 
dec l i n i ng and  is l isted as ' cr i t i cal ly 
enda ngered ' .  The o range-bel l i ed frog is 
nol , and is ! isled as 'vu l nerab le '  eve 1 
t h ough t h e re is ev i dence L hat l h e  
spec ies  was in fec ted during 1 996. Th i s  
may be evi dence that some spec i es a r e  
more res i s tan t t o  t h e  fungus than 
olhers, but the pictu re is no t  c l ear. 

U nforlunate ly, our work has shown 
that al l easl some groups of sou th
western frogs a re  h i gh ly  suscept ib le to 
frog fu ngus d isease. To what ex ten t  are 
these spec i es u nde r threat? The sho1·t 
answer is tha t  we don ' t  know. I n  many 
areas, populations of frogs have i ndeed 
fal l en  dramatica l ly over the past one or 
two decades, but at present  we are 
unable to say whether th is has been 
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caused by frog fu ngus disease or by one 
or more othe r fac tors, such as habitat 
degradat ion or ou r growi ng dependence 
on potentia l l y  harmful envi ronmenta l  
chem i cals .  We be l i eve i n  be ing  cau t ious 
and vig i lant. Our  stu dies of the frog 
fungus wi l l  cont i nue. 

WHAT YOU CAN DO 
Mle r read ing t h i s  ar t i c l e , you may 

wanl to know how you can help our 
frogs . To beg in  with, you can l earn 
abou t frogs and help to raise awareness 
of disease and other threats to frogs . 
You can a l so he l p to i den t i fy major 
o u t brea ks and ' ep i d em ic' years by
col lect ing sick and dead fro14s (con tact
the Museum to fi nd ou t how) .  Anothe r
way to he lp i s  to become i nvol ved in
frog conse rvation th rough ass i st ing
wi th landcare work. And we can a l l
make  a smal l but  important
contribution by looking after our  own

bac kyard , he lp ing to make the 
subu rban  e nvi ronmen t  more frog
fr iendl y ove ra l l ( s e e  ' Frogs in the 
G arden' ,  LANDSCOPE, Win te r  1993) .  
By  work ing Logether, we can he lp to 
make the  S tate a better p lace for frogs . 

l(en Apl in is Coordinalor oi the 
r ,.,;�stern .A�1stralian Museum's Alcoa. 
;: frog W�t�h progra111 .  I ie can be 
� co11lact_ed on (08) _9427 2826 or by 
� e1i{;ct1 '(rrog¼:ati:i'.i�r=n\,seum.wa:gov.aul . .. , 

iPeter .l(irkp�lrid; is a c'urt i'n 
. --,l

Univers i ly 1�11'(;\t��menlal Science 
. graduate who.spenU 999 111orking al 
tfi'e7've� rn 1\ust;;1T:ri1,1useu riiof-i"'�
tlTni�(t\;n��i,,�s: �!'j;�Tu:5�

'! -
enrol led! in ,Veter ina� ,Science. at� - _ 
M�1rdocil:U11iversily,- 8ut-r9nti nues .bis� 

• Yrog"Jfse<ISe woik part lime with tfie . 

t-'Juseum . He can be contacLed by email
, . . (frogl\'atch@mu��um.w�.gov.au) . 
� . · · . , ·.:._ · · -- ·; ., .... , . _ :  __ �.,. 





N ingaloo Marine Park protects the 

largest fringing coral reef in 

Australia and one of the few large reef 

areas in the world found so close to a 

continental land mass; about 100 

metres offshore at its nearest I oint and 

less than seven kilometres at its 

furthest. Living among or near the 

colourful corals is a remarkable 

diversity of tropical marine plants and 

animals, from dainty clownfish to 

massive whale sharks. 

The Slate waters of ingaloo were 

<leclare<l a marine park by Lhe Weslern 

Australiar. Government in April 1987. 

After much public consultation, a 

managemenl plan for the park was 

released in November 1989. The park's 

Commonweallh walers were declared 

by the Fe<leral Government in May 

1987, bringing lhe park's total area to 

approximately 4,300 squc1re kilometres. 

A joint mc1nagemenl arrangement 

between the Stc1te c1nd Federal 

Governments enc1bles the Departmenl 

of Conscrvc1tion c1nd Land Managemenl 

(CALM) and Fisheries WA to manc1ge 

the Commonwealth waters of the park 

on a day-to-day basis. 
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• Nlngaloo Marine Park 
Cape Range National Park 

The Commonweallh via ils agency 

Environment Australia, also provides 

the State Government wilh financial 

an<l technical assistance for the park's 

overall management. Environmenl 

Australia is currently preparing a new 

plan of management for Lhe park's 

Commonwealth waters, to complem nl 

what is prorosed for Stale-controlled 

waters. 

DECADE OF MA AGEME T 

Since Lhe park was estc1blished, 

visitors have gradually become le·· 

focused on fishing and more likely to 

visit the c1rea to snorkel, go boaling and 

view the plethora of marine animals. 

This change in alliludes has helped 

managers to encourage i.1 conservation 

ethic among park users. 

I Previous page 
Main: A large staghorn coral at 

ingaloo arine Park shows the 
proximity of the reef to the shore. 
Pholo - Bretl Denni,;/Lochman 
Trnnsp.irencies 
Inset: Lo ferhe,1d turtle. 
Photo - Pel'er & M,1rgy icliul,L✓Luchman 
Tr,111spo1rcnci�s. 

I /Jelow: Ningilloo Heef offers superb 
divinl,l. 
l'holo - Ann Storric 

The 10-year managemenl plan for 

ing,doo Marine Park is now being 

reviewed and CALM recently un<lertook 

an evaluation of the managemenl of the 

park over the past decade. The 
ev.tlualion provides an insighl into 

some problems ,md issues thal emerged 
over the past IO years. This information 

is now being used Lo develop a 'new' 

managemenl plan for the coming 

decade. 

Most objectives in the currenl 
management plan for 1ingaloo Marine 

Park have been ·1chieved over the pasl 

10 years. The p;1rk's zoning system has 

been implemented via legislation and 



I Right: Passive and educational 
enjoyment of the reef is now a major 
recreational activity at Ningaloo 

Marine Park. 
Photo - Colin !{err 

I Below right: Ningaloo is one of the 
world's few major reef systems that you 
can snorkel to from shore. 

Photo - Bill Belson/Lochman lransparencies 

I Bottom right: The Milyering Visitor 
Centre in Cape Range National Park 
also provides visitors with information 

on Ningaloo Marine Park. 
Photo - Dennis Sarson/Lochman 
lransparencies 

signs have been erected to advise users 

of zone boundaries. Other significant 

achievements include implementing 

special regulations for recreational 

fishing. 

Extensive education programs, 

especially those carried out soon after 

the management plan was launched, 

have achieved substantial public 

appreciation of the marine park's varied 

attributes and a high level of 

compliance with park regulations and 

policies. 

Significant objectives not achieved 

over the past decade were associated 

with management of pastoral lands 

alongside Ningaloo Marine Park. 

Coastal environments adjoining the 

marine park have suffered from 

indiscriminate four-wheel-driving and 

largely uncontrolled camping. Future 

management of recreational activities 

in these areas is currently being 

addressed by CALM and the Ningaloo 

Reef Outback Coast Association (an 

association of owners or managers of 

pastoral leases abutting the park). 

RANGE TO REEF 

Cape Range National Park adjoins 

Ningaloo Marine Park, and the two 

parks can therefore be managed as a 

single unit. Most visitors to the North 

West Cape spend much of their time 

enjoying the long stretches of beach, 

at the interface between the two 

parks. The beaches are potentially far 

more susceptible to environmental 

degradation than less popular areas and 

require more intensive management. 

The parks are able to share 

infrastructure and visitor facilities. This 

strategy minimises administration and 

clerical support, and avoids duplication 

of resources. 

Developments in Cape Range 

National Park are located to 

complement marine park attractions. 

The Milyering Visitor Centre, within 

Cape Range National Park, provides 

interpretation facilities for the two 

parks (including the Commonwealth 

waters of the marine park) from 'range 

to reef'. Some of the financial assistance 

provided by Environment Australia is 

used to employ additional staff during 

peak holiday periods. Environment 
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Australia also provides runds for 
ongoing maintenance of infrastructure 
and public displays at Milyering. In other 
words, the marine park benefits from the 
foct that a superb focilily could be built 
on national park land righL next to it, 
while Cape Hange National Park gets 
spin-off benefits from Commonweallh 
funding available Lo the marine park. 

Volunteer campground hosts 
located at peak times in all large camp 

2 0 lANDSCOl'E 

sites in Cape Range National I ark 
provide park visitors with 'on the spot' 
information on Lhe coral coast parks. 
The hosts are mostly retired people. 
They provide invaluable support for 
CALM staff, who are coping with ever 
increasing numbers of visitors. 

ADJACE T LA D 

The St,1te and ommonwealth 
governments have agreed that the I Above: The exceplion,11 he<1uly nf Lhe 

ingaloo rn,1sl .illracls visilors from all 
over the world. 

l'holo - Bill Bachman 

I 
Left: A small marin� �nail, /Jrupellu
cornus, consumes living coral. 
Photo - Ann Slnrric 

I Below: Fire coral overwhelms the 
skeletons of corals destroyed by 
drnpella al ing,tloo l�eef. 

Pholo - Geoff 'l;,ylor/Lnchman Transparencies 

____._,.,,.. 

coastal part of Department of Defence 
lands, just soulh of Cape Range 

ational Park, will be jointly m,maged 
by C/\LM and the Defence Estates 
Organisation (D£0). This land, locally 
known as 'the bombing range', was 
recently given the tille of the Bundera 
Coasla I Protection /\rea. Bundera 
Sinkhole, a large karst feature with 
significanl geological values and habitat 
for rare subterranean fauna, lies within 
the protection area. A joint draft 
management plan for this land is 
currenlly being prepared by DEO and 
C/\LM, as wel I as a recovery plan for 
Bundern Sinkhole, which 1s a 
threatened ecological community. 

A management plan for Jurabi and 
l3undegi coastal parks and the Muiron 
Islands, norlh of Cape Hange National 
Park, was recently launched by the 
State Minister for the £nvironment. 
The coastal parks are Class C reserves 
for the purpose of recreation and 
coastal protection and abut ingaloo 
Marine Park. They are jointly vested in 
Lhe Shire of Exmouth anti lhe £xecutive 
Director of CALM. The uiron Islands 
are a Class C reserve for the purpose of 
recreation and protection of flora and 
fauna. This reserve is jointly vested in 
the Shire of £xmouth and the 
Conservation Commission of WA. U is 
proposed that day-to-day management 
of all three reserves be overseen by a 
management committee with equal 
representation from the Shire of 
£xmouth and the local CALM office. 

MARINE RESEARCH 

The creation of Ningaloo Marine 
Park helped attract significant scientific 



Right: Measuring and tagging green 
turtles at Ningaloo arine Park. 
Pholo - l1va Booga.ird/Lochman 

Transparencies 

I 
Below: A golden ghost crab (Ocypode
convexa) devours a loggerhead turtle 
halchling. 

I 
Below right: A green turtle returns lo 
the ocean after laying its eggs. 
l'hulus - Jiri l.ochman 

interest in the area. More than 250 
research project· have been un lertaken 
in the marine p,1rk over a 12-year 
period. 

CALM has estc1bl ishe<l perrnanen t 
habitat monitoring sites throughout 
Ningaloo Marine Park to detect natural 
(such ,1s cyclones or infestations of the 
marine snail Drupe/la) or unnatural 
changes in the marine environment al 
an e,1rly st;,ge. This information can 
then be used to initiate management 
str,degie.� lo address Lhc causes of such 
change. /1. resurvey of 17 sites near 
Coral l3ay has also been undertaken to 
assess the recovery of the reef killed by 
a coral spawn slick in 19 9. 

Other current research projects 
include a comparison of fish 
populalions and marine habitats within 
sanctuary zones and those within 
multiple-use zones of the marine park. 
A r view of the oceanography of 
Ningaloo Marine Park is curr nLly 
being undert,1ken by CALM in 
associalion with the Australian 
Institute of Marine Science an<l CSIRO. 

PROTECT! C TURTLES 

The northern beaches of orth West 
Cape are significant nesting areas for

sea turtles, mostly green turtles 
(Chelonia mydas). They come ashore 
each ye,ir in varying numbers. Large 
numbers of loggerhead turtles (Caretto

care/la) illso nest al the Mu iron Islands. 
During the lurllc-nt:sling se,1son. 
CALM staff and volunleers lag turlles 
and monitor nesting activity and 
human interaction with turtles at 
North Wesl Cape. 

h1rthcr south in Ningaloo M,1rine 
Park, loggerhead turtles breed along 
the b aches near lh small holiday 
settlement of Coral Bay, especially 
along the north-facing beaches of 
Bateman Bay. /1. range of Lhreab;-bolh 
natural and unnatural-lo adull turtles 
and hali.:hlings exists at these ·ites. 
I luman activity tlisturbs the females 
coming ashore to nest, introduced foxes 

dig up and eat Lhe eggs, hatchlings 
become trapp d in deep tyre ruts left by 
four-wheel-drive vehicles using the 
beach and ghost crabs kill lhe 
hatchlings as they head for the sea. 

A community-run volunteer project 
is reducing some of the clangers faced 
by lurlle h,1lchlings in the Coral Bay 
,1rc,1. The projecl is led by Peter Macie 
assislcd by funding from the 
CoastwesL/Coastcill'e program and 
supported by local ALM staff. 
Volunteers idt:ntify new nest sites early 
each morning, before the wind has 
blown away the turtle tracks. Careful 
probing into the s,1nd determines the 
precise location of Lhe nests. l�ach nest 
is numbered and its date and position 
recorded. The nests are protected wilh 
wire cages to reduce fox predation of 
eggs and Lo protect lhe baby turtles 
once they have hatched. The halchlings 
are then released under more 
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controlled conditions, to avoid some of 

the threats to their survival. 

Turtle watching has become a 

significant attraction for people visiting 

Ningaloo Marine Park, especially 

during summer, when there is much 

nesting and hatching activity. CALM 

distributes a considerable amount of 

educational material on appropriate 

methods of observing nesting turtles. 

Special light-reflecting interpretive 

signs have been erected at popular 

nesting sites. 
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WHALE SHARKS 

Human interaction with whale 

sharks (Rhincodon typhus), the world's 

largest fish, has become a major 

attraction for people visiting Ningaloo 

Marine Park. These awe-inspiring 

creatures appear each year at Ningaloo, 

usually between March and June. They 

are evidently attracted to the area by 

food pulses associated with several 

seasonal oceanographic events, 

including water movements related to 

the Leeuwin Current. The filter-feeding 

sharks' diet includes tropical krill, 

planktonic copepods and small fish. 

Commercial whale shark tour 

operators in Ningaloo Marine Park are 

licensed by CALM and required, under 

their licence conditions, to record the 

number of paying passengers and the 

number of whale shark interactions. 

These data are analysed and total 

numbers of visitors and shark sightings 

are continually added to an ongoing 

I 
Above: A code of conduct for 
interaction between people and whale 
sharks is helping to ensure the world's 

largest fish keeps coming back to 
Ningaloo. 
Photo - Ann Storrie 

I 
Left: An anemonefish gains protection 
from predators in the tentacles of a sea 
anemone. 

Photo - Peter & Margy Nicholas/Lochman 

Transparencies 

database. The licence conditions 

incorporate a 'code of conduct' 

developed by whale shark tour 

operators and CALM staff. 

Research on whale sharks within 

Ningaloo Marine Park includes a 

satellite tagging program conducted by 

Dr John Stevens of CSIRO Marine 

Research (Hobart), in conjunction with 

Murdoch University graduate Brad 

Norman. Brad is also studying aspects 

of the biology and ecotourism industry 

of whale sharks in north-western 

Australia. 

THE FUTURE 

Ten years on, one of Australia's most 

remarkable marine areas remains a 

healthy ecosystem, and establishment 

of the marine park has gained wide 

public acceptance within Western 

Australia. The attractions of Ningaloo 

Marine Park and its pristine nature are 

becoming well known throughout the 

rest of Australia and, indeed, the world. 

Increasingly, the coral coast parks are 

attracting international tourists 

throughout the summer months, 

historically a time of very low visitation. 

, , Doug f;Jy�r_s is ,�he/�lan�!l!:J-, 9( Co�.MJ
;:Ei.moulh DistrlcL He can be contacted 
on (08) 9949 �676. 
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nts, like bees and wasps, belong to 

the insect Order Hymenoptera, 

with aJI ants being placed in the Family 

Formicidae. Also, as with bees and 

wasps, the Australian ant fauna is huge, 

and contains many endemic forms 

found nowhere else. Western Australia 

boasts an enviable portion of this 

diverse ant fauna. The western third of 

our continent may be home to between 

700 and 800 ant species, out of an 
Australian total of perhaps 4,000. All 10 

of the Australian ant subfamilies have 

Western Australian representatives, 

though several of these, like the 

Nothomyrmeciinae, are known from 

only one or a handful of specimens. 

Indeed, Nothomyrmecia macrops 

the only surviving member of U1e ancient 

ant superfamily Nothomyrmeciinae has 

been termed 'the fossil ant'. Two 

specimens of this rare ant were 

collected in 1931 'somewhere' east of 

Esperance, but it was not rediscovered 

until 1975 in South Australia's Eyre 
Peninsula, near the small settlement of 

Poochera. 

THE IMPORTANCE OF ANTS 

Ants are necessary to the health of 
many native Australian ecosystems. For 

instance, ants perform a vital function 

in dispersing seeds. Forty per cent of 
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the seeds dispersed by ants are from 

Acacia and Eucalyptus species, and 

the Proteaceae (the banksia family), 
Fabaceae (pea plants) and Casuarinaceae 

(sheoaks) are dominant families in 

banksia woodland whose seeds are also 

spread by ants. The ants take the seeds 

back to the nest, eat the oily appendages 

and leave the embryos intact, enabling 

them to germinate. 

Ants also cycle litter in the soil. 

Decomposition of litter is aided by the 

dispersal of fungi and bacteria by ants. 

In this way, ants help to modify the 

physical and chemical properties of soil. 

AMAZING ANTS 

Ants display an amazing variety of 

forms and lifestyles. Some ants, like the 

tropical green tree ants (Oecophyl!a 

smaragdina), which use their larvae as 
living shuttles to weave together the 

leaves of their nest, or the desert

dwelling 'honeypot' ants (in the genera 
Camponotus and Melophorus) are well 

known. Less well known is the little 

spinifex ant (Ochetel!us flavipes) of the 

Pilbara and Kimberley regions, which 

tends plant-sucking bugs (Order 
Hemiptera) under coverings of plant 

resin and soil. 

Ln the south-western forests, tiny 

nocturnal hunters (members of the 

Myrmicine tribe Dacetini) stalk their 

springtail prey. These ants have jaws 

like spring-traps, which snap shut when 

sensitive hairs on or around them are 

touched. The traumatised prey is then 

stung and immobilised. Odontomachus 

has superficially similar dentition to 

some of the dacetine ants, but belongs 

to the Subfamily Ponerinae and is 

much larger, with a powerful sting. Its 

I 
Previous page 
A bulldog ant. 
Photo - Babs & Bert Wells/CALM 

I Above: Green tree ants build a nest 
from leaves, using silk produced from 
the silk gland of the larva. 

Photo - Hans & Judy Beste/Lochman 
Transparencies 

I left: A bulldog ant returns to its nest 
with a spider that it has captured. 
These ants are skilful predators. 

Photo - Jiri Lochman 



jaws snap shut in as little as a third of a 

millisecond, one of the fastest response 

times in the animal kingdom! 

The ubiquitous meat ants 

(Iridomyrmex purpureus species 

group) are well known to, and 

sometimes detested by, country 

residents of Western Australia, while 

the unique bulldog ants (Subfamily 

Myrmeciinae) have stings that can be 

life threatening to people who are 

sensitive to ant, bee and wasp venoms. 

Rather more comical are the 

enormous-eyed 'robot' ants 

(Opisthopsis spp.), which move in 

grotesque little jerks. 

ANT DIVERSITY 

These and many other ant species 

are dominant life forms in most 

terrestrial ecosystems of Western 

Australia. Our ant biodiversity can be 

astonishing. On mining tenements in 

heathland at Eneabba, 300 kilometres 

north of Perth, just over 100 ant species 

have been found in a few hectares of 

heathland. A similar number has been 

I 
Above: Channels excavated by ants. 
Photo - Dennis Sarson/Lochman 
Transparencies 

I 
Above right: Ants (Iridomyrmex sp.) 
drinking. 
Photo - Jiri Lochman 

I 
Right: Meat ants may carry small 
pebbles to their nest. They can build 
huge mounds which are very large in 

relation to the ant's body. 
Photo - Babs & Bert Wells/CALM 

recorded from the trunks of four species 

of eucalypt in the Darling Range. Nearly 

60 species have been identified on the 

Mt Eliza escarpment in Kings Park, 

almost in the heart of Perth. 

Ant diversity is reduced in 

developed areas, although as many as 

20 species of ant may still reside in 

reasonably large backyards of the newer 

Perth suburbs. In such areas, however, 

exotic ant species or those that can 

adapt to disturbance are more plentiful 

than 'bush' ants. In fact, because our 

ant fauna as a whole is sensitive to 

disturbance, as well as to climatic 

variability, ants are very useful 

bioindicators in terrestrial ecosystems. 

They are also abundant as a group, easy 

to capture (especially in pitfall traps) 

and reasonably easy to identify to at 

least 'morpho-species' level without a 

great deal of technical training. 

A number of Australian researchers 

are now using a classification of ant 

communities pioneered by John 

Greenslade (ex CSJRO, Division of 

Soils) and Alan Andersen (CSIRO, 

Darwin) to examine the effects of 

overgrazing, rehabilitation of mine 

sites, burning regimes and similar 

environmental activities. Ants are 

placed in functional groups according 

to their competitive interactions, 

postulated habitat requirements and 

evolutionary history. Nine ant groups 

are currently recognised. They are 
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dominant Dolichoderinae (the huge 

genus lridomyrmex that dominates 

native ant communities and several 

smaller closely related genera); 

subordinate Camponotini (containing 

Lhe sugar ants, Camponotus spp., as 

well as Calomyrmex. Polyr/wchis and 

Opislhopsis); hol climate speciali ·ts 

(Meloplwrus, Meranoplus, some 

Monomorium and the spinifex anl); 

cold climate specialists (Dolichoclerus, 

some Monomorium, Stigmacros and 

several smaller genera): tropical 

climate specialists (such as the green 

tree ant and red fire anl, olenops1:� 

geminala); cryptic species (a number of 

small, litter-loving anl genera): 

opportunists (the lillle black house anl, 
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Ochetellu glaber Paratrechina, 

Rhytidoponera and some other genera); 

generalised Myrmicinae (Crematogaster 

various small Monomorium species and 

the large genus I 1wiclole); and specialist 

predators (the bulldog anb, Lhe 

Dacetini and about half-a-dozen small 

genera). 

Researchers have noted some 

importanl patterns when they place 

their ant data inlo functional groups. 

For example, urban areas have few, 

if any, specialist predators. This is 

mainly due to the absence or specific 

prey species or prey in sufficient 

abundance to supporl colonies of 

large insects such as bulldog ants. 

Householders also larget the !alter 

species for extermination! Litter

dwelling cryptic species are also usually 

absent, or present only in smal I 

numbers, since lawns and other plant 

monocultures provide few suitable 

habitats for them. In large disturbed 

areas, such as new mine sites 

or overgrazed paddocks, pioneering 

dominant dolichoderines (especially 

meal ants) and opportunist species are 

favoured, and lheir numbers are often 

far higher than those or ants in other 

ailegories. Over time, with the return 

or mosl of the original vegetation of 

lhe area, their numbers can be expected 

Lo diminish, while those of ants in the 

other categories rise. On the other 

hand, unsuccessful rehabilitation 

results in disproportionate numbers 

of dominant dolichoderines and 

opportunist species. 

LODGERS IN ANTS' ESTS 

Ants' nests also provide homes for 

an astounding variety of invertebrnles, 

including spiders, mites. millipedes, 

springtails, represenlalives of 10 or 

more insect orders, 

vertebrates. The most 

and some 

important 

invcrlehrates from the ants' point of 
view are plant-sucking bugs, which may 

be 'farmed' for their honeydew (actually 

sug<1ry faeces). Queens of the genus 

Acropyga even carry honeydew

producing mealybugs with them on 

their nuptial flights! Many of the other 

invertebrates are harmless scavengers 

buL some prey on the ants or their 

brood. 

Vertebrales found in ants' nests in 

Western Australia include certain 
lizards, snakes (particularly blind 

snakes i 11 Lhc Family Typh lopidae) 

and native rodents. /\round Perth, 

Lhe smal I ,oul<l's hooded snake 

(Nhinoplocephalus 9ouldii) can be 

found in lhe nests or stick-nest ants 

(lridonwrmex conifer). In the Pilb,1rn, 

I A hove left: Anis oblilining honeydew 
from a plant-hopping bu�. Ants will 
prolecl these creatures from predators 

ilnd parasites. 
Photo - Ann Storric 

I left: A legless lizard (Delma australis) 
emer<fes from iln ants' nest in 
Fitzgerald River National Park. 

Photo - Bahs & Berl Wells/CALM 



native mice often shelter from 

predators in the nests of large ants, 
such as those of the mulga ant 
(Polyrhachis macropus}. 

URBAN 'TRAMPS' 

Despite the presence of such a 
diverse suite of ant species in relatively 
undisturbed areas, ants seen by the 
public in large cities like Perth are, 
unfortunately, mostly exotics. Most of 
these so-called 'tramp ant' species were 
introduced to Western Australia around 
World War II or just afterwards. Since 

then, they have made steady progress in 
dominating ant communities in and 
around the larger towns and cities. 

These ants have large colonies with 
many queens, and can live in very 
temporary habitats. Moreover, the 
typical urban ground cover of bitumen, 
brick, cardboard, concrete, lawn, sheet 
metal and wood shavings is sufficiently 
commodious for Singapore ants 
(Monomorium destructor), Argentine 
ants (Linepithema humile), coastal 
brown ants (Pheidole megacephala) 

and similar exotic pests to make their 
homes. At the same time, it does not 

provide pleasant living quarters for 

native ant species. 
Recent research by staff and 

students of the Department of 
Environmental Biology at Curtin 
University suggests that the picture, at 
least in Perth, is becoming quite grim. 
Using studies done in the mid-1980s as 
a comparison, researchers are finding 
that the Argentine and coastal brown 
ants, in particular, appear to be 
eliminating other ants from the 
metropolitan area at a rapid rate. 
Undoubtedly, their success is being 
furthered by urban development and 
urban infill that results in increasingly 
sterile conditions for native 
invertebrate species. 

Just as we have accepted that 
changes in outlook and practice have 
been necessary to ensure the 
preservation of our indigenous 
vertebrate fauna, so changes in outlook 
and practice will be needed if we want to 
retain our delightful, diverse and 
ecologically important native ant fauna 

in cities and towns. Otherwise we will 
be hosting only the annoying and 
damaging ant pests introduced in a less 
enlightened age. 

I 
Top: Mulga ant (Polyrhachis macropus) 
nests are raised above the desert floor 
as a defense against flooding. 

Photo - Jiri Lochrnan 

Inset: A closely-related ant in the same 
genus as the nest builder. 
Photo - Bill Bachman 

I 
Above: Bulldog ants investigate an 
intruder to their nest. 
Photo - Ann Storrie 

Brian Heterick is a part-time research 
assistant in the Department of 
Environmental Biology at Curtin 
University of Technology. He can be 
contacted by phone on (08) 9266 3598, or 
email {rheteric@ALPHA2.curtin.edu.au). 
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0 ur j ourney was a LANDSCOPE

Expedit ion that would,  for  the 
fi rst t ime, comb i n e  pa i n t ing w i th 
botan ica l col lecting. Brian Hoey, art ist 
and author, wou l d  guide us i n  drawing, 

pai n t ing and photography. Botan ical 
act iv i t ies wou l d  provide an add i t iona l  
scien t i fi c and ar t i st ic focus on th i s  
exped i t io n .  Col lect i ng wou l d  be  l ed by  
Sue Pa t r i ck and Anne Coch rane , 
botan ists at CALM 's Western Austra l i an 
H e rbar i um. The resu l t i ng v isua l  d iary 
would record lhe expedi t ion from a n  
art ist's poi nt  of view. 

Vi sual d iar i es have been used for 
centuries by trave l l ers to reco rd the i r  
expe r i ences, a n d  were an i n tegra l part o f  
early sci ent i fic jou rneys o f  exp lorat ion .  
They encou rage travel lers lo he i gh ten  
awareness of the i r  su rround ings, to 
hone the i r observat i on sk i l l s  and create 
a record t hal is both persona l  and 
h istor i cal . I t  i s  a lso a l o t  of fun and very 

sat i sfying. 
A l t hough our i t i ne rary was des i gnetl 

to take us t hrough some of the Stale 's 
best wi ldnower coun try, there wou ltl be 

few carpels of ever last i ngs to captu re i n  
our  diar ies t h i s  year. Th e  w i n t e r  of 2000

hatl been d ry t hroughou t  much o f  our
in t e nded rou te. i nstead, we wou l d  focus
on more robus t  v i s ua l  feasts

geo log ica l , botan ical and h i sto r i ca l
-during 10  days of travel th rough th i s

fasc i nat ing coun t ry.
On the botan ical front, we knew 

that about 80 poorly-col l ected p l ant  
species occu rred i n  the Murch ison and 
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Gascoyne reg ions. Many grew i n  
iso lated areas tha t  we  wou ltl nol v i s i t ,  
bu t  we hoped t o  fi n d  and  reco rd some o f  
lh em an<l l earn mo re abou t  the i r  
conserval ion slalus. O lher opporlunisl ic 
col l ect ing wou l <l  i nc rease our 

know le<lge of t he area, i n  wh i c h  the 
p lanls  we re not wel l known .  

We  l eft Perth on a cr isp w i nter 's 
morn ing i n ea r ly J\ugusl , h ead i ng for 

Woga rno Sta t ion via t he Bened ict i ne 
monastery townsh i p  of ew orc ia .  
The  d iverse group-from Pe rth , 

Margaret River, Me l bou rne, Sydney and 
Canberra-trave l l i ng in the bus qu i c k ly 

becam acquai nle<l. The botanists Lagged 
a long beh ind i n  the support vehic le .  

I 
Previous page 
Three pages from 1 3 r ian Hoey's visual 
diary (from lop ) :  sundown ,1t Liz, rd Rock, 

Wo�ano Stat ion;  far horizons , on t he  way lo 
Mount  August us; and Stan ley D i l kes l , 1y ing 
pa i n l  ouls ide the cookhouse ,  Da i ry Creek 
Stat ion , shearers quarters in background .  
Inset: Wi ld flowers on the way to 
Mt Augustus. 
Photo - M ic l t.te l Mo l l  

I 
/,eft: The bus  framed by r iver red gums 
al F l i n t stone carpark, Moun t Augu ·tus 

at iona l  Pa rk. 
l 'a in t i n�  - Brian I locy

As we headed nort h i n to the E remaean 
Botan i ca l Province and w i th a lot of 
sround to cover, the bus rare ly stopped 
on th i s  fi rst day of t rave l .  The paddoc ks 
of the Wheatbe l t gave way lo acac ia  
sh rub l ands and w '  spol led fi rs l Moun t  

G ibson a nd  t h e n  Moun t  S i n g l eton 
r is i ng from the undu l at ing p l a in . North 
of Paynes Find we ente retl mu l ga
(Acacia aneura ) coun t ry, where th e
sma l l grey- leaved trees dominated the
local vegetat ion .

Wogarno Stat ion , sou th  of Moun t  

M,1gnet , was a we lcome s ight .  The lack 
of recent ra i n  was obvi ous, w i th few 

fl owers to be seen .  Between the mu lgas 
were the wi thered remains of annuals 
that had ge rminated afte r ear ly ra i ns , 

lhen died .  l lowever, coun try hosp i t a l ity 
was in fu l l  b loom . We were treated to 

champagne as we watched our  fi rst 

outback s unset at Lizard Rock, where 

rock and sky g lowed w i l h r i c h ,  
chang ing colours .  Then i t  was back t o  

the homestead for a splend i d country 
d i nner and a good n i ght 's s leep i n  the 

shearers' quarters. Next morning we 

l e ft ,  hop i ng  our  hos t · a t  Woga rno

would ge t  more ra i n . Li tt l e  d id we know
how soon our wishes wou l d  be rea l i sed!

orth to Cue ,  where go l d  was 

d iscovered in 1 892 .  We g l impsed some 
fi ne bui ld i ngs, i nc l ud i ng the Masonic 
Lodge, sa i d  to be the largest corrugated 

i ron structu re i n the southern 

I 
!,efl: Breakaway on Curbur Stat ion .  
P� inting - M,tl co lm C,1 lder 



hemisphere. Heading west, our goal 

was Walga Rock on Austin Downs 

Station, a monolith of red granite with 

water-stained sides and dark weathering. 

Its Aboriginal rock paintings impressed 

us. Snakes, emu and kangaroo track 

motifs, hand and boomerang stencils 

and a controversial white painting of 

a sailing ship ranged along the walls of 

a high, weathered cave. 

Later, a patch of desert peas, crimson 

and black, were the only plants of this 

species that we would see during the 

entire journey. Further north, the 

botanists travelling at the rear to search 

for plants noticed an enormous line of 

fast-moving clouds in the south-west. 

Would the approaching front hamper 

our journey northwards? At the Royal 

Mail Hotel in Meekatharra we 

discovered the answer. 

MEEKATHARRA 

Meekatharra is thought to be an 

Aboriginal word meaning 'place of little 

water'-but not for us. Early next 

morning the first raindrops fell, and by 

breakfast time it was raining steadily. 

'Above: Mount Augustus foxglove(Pityrodia augustensis) growing in a
steep creekline on the lower slopes. 

Photo - Michael Holt 

I 
Above right: Cave Rock at the Granites,
Meekatharra. 
Painting - Margaret Leavesley 

I 
Right: Observing and collecting plants
after rain at Meekatharra. 
Painting - Stanley Dilkes 

Brian was concerned about the 

conditions for driving. To the north 

were unsealed roads, crossing the Hope, 

Murchison and Gascoyne Rivers. Would 

the rivers rise? Telephone calls were not 

reassuring. The hotel could provide 

accommodation for another night. 

Reluctantly, we decided to postpone our 

first view of Mount Augustus for at least 

another day. 

We put the wait to good use. A 

poorly known plant was found here in 

1986. Braving the rain, we headed for 

an area of granites and breakaways 

and there it was-red drummondita 

(Drummondita miniata). Growing from 

bare reddish rock on breakaway 

edges, old gnarled shrubs bore tubular 

orange flowers with yellow and mauve 

fluffy stamens. Some of us counted 

the population, others painted. The 

ir/l'
r

� 
'11, 

�'/1..)( . ' . 

landscape, clothed sparsely in small 

shrubs and surrounded by grey mulga 

shrubland, featured reddish conical 

hills, caves, cliffs and tumbled boulders, 

tilted and eroded. Rain drove us away 

before lunch, but we continued our 

painting and botany in an impromptu 

workshop in the hotel dining room, 

until the cry went up: 'The rain has 

stopped, the sun is out,' and we went 

back to the gorge to finish our work. 

Away by 7.00 am next morning, we 

were eager to make up for lost time. 

The mid-morning stop was at Mount 

Gould, the site of the first police station 

in the Murchison. The restored 

building and mountain backdrop 

provided more inspiration for the 

artists. Evidence of local rains showed 

in small patches of pink, white and 

yellow annuals further along the way. 

J 
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I Top: Expeclilioners vicw Mounl 
Augustus al sunset, from Emu I fill 
Lookout. 

Photo - Sue l',1lrick 

I 
Above: Pain ling on lhe hanks of the 
Geeranoo Creek, D,dry Creek Station. 

I /,eft: Anne Cochrane, Gwenylh Bray ,md 
l{evin Bray using WA

T

l'LE, a new 
electronic, interactive key for 

identifying <1c.1cia species. 
Photos - Michael I-loll 

I Top right: Green birdflower (Crotafaria 
cunninghamii). 
Painting - Malcolm Calder 

I Above r(qht: Plants of the Gasgoyne: 
fuschia bush (Eremophila maculata); 
turpentine bush (E. fraseri); cassia; and 

swainsona species. 
Painting- Marg,1ret Leavesley 
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MOU T AUGUSTUS 

Mount Augustus at last came into 

view-blue hazed by the time we reached 

Lhe Mount Augustus Outback Tourist 

Hesort, our destination for the night. 

The largest known isolated monodine, 

Mount Augustus is, in simpler terms, 

the world's biggest rock. This eighl

kilometre-!ong segment of sandstone and 

conglomerate strata has been folded and 

uplifted, with ancient granite beneath. 

It is incredibly ancient-between 1,650 

and 1,900 million years old. 

ln 1989, Mount Augustus and the 

land immediately around it were declared 

a national park. Pastoral stations 

surround the mountain-Mount 

Augustus Station to the north-east and 

Cobra Station to the south-west. Both 

stations surrendered portions of their 



leases so that the park could be created 

(see 'Mount Augustus National Park', 

LANDSCOPE, Winter 1995). 

At last, we stood below the mountain. 

Viewed from Emu Hill at sunset on the 

previous evening, its colours had 

changed from green and blue, through 

coppery pink and bronze to velvety 

purple. At dawn it had glowed red and 

now, in the early morning, its looming 

height provided an awesome spectacle. 

Rising more than 700 metres above the 

surrounding plain, its soaring rock faces, 

steep gorges and exposed summits 

support very different plant communities 

from those on the plains below. 

We made an early start along the 

dusty road, aiming to search for several 

plants. Three small, short-lived species 

on our list had a fondness for wet 

places, so would we find them this year? 

On the south-west side, we found that 

the creek lines at the base of the rock 

were still wet. Partly shaded from the 

northerly sun by the mountain, and 

meandering beneath groves of river 

gums, they are fed by natural springs 

seeping from the drainage lines of the 

rock. We began our search. 

In five localities we found the 

ephemeral raspwort (Gonocarpus 

ephemerus), collected only five times 

previously, and an undescribed sedge 

(Schoenus sp. Kalbarri) known from 

only one other locality and collected 

only twice before. Both were plentiful in 

herb swards on the damp soils, as was a 

small pink triggerplant (Stylidium 

wee liwolli). Known from two other 

localities, it grew here in four places. 

We admired the Mount Augustus 

foxglove (Pityrodia augustensis), a 

shrub with deep lilac flowers that is 

restricted to the mountain. 

By late morning, we reluctantly left 

this fascinating flora and continued 

west to Cobra Station for lunch. The 

former Bangemall Hotel, built in 1896, 

is now used as the homestead, and 

provided subject material for some 

quick sketches after our excellent 

lunch. After admiring the flourishing 

gardens, we turned southwards towards 

Dairy Creek Station, where we were 

scheduled to stay for two nights. 

DAIRY CREEK 

The original homestead at Dairy 

Creek Station was built in 1890, but was 

replaced by another in 1904. The ruins 

of the old building, close to our 

accommodation m the shearers' 

quarters, became a focus for our 

paintings. The results were a wonderful 

example of different artistic styles and 

interpretations. 

Wooded creeklines, stony flats, 

claypans and breakaways yielded much 

to interest the botanists. 1\vo poorly 

I Above: Stanley Oilkes sketching on the 
way to Mount Augustus. 
Photo - Michael Holt 

I Above left: The shearers' quarters at 
Dairy Creek Station. 
Drawing - Stanley Dilkes 

collected, locally restricted species were 

found: a grevillea (Grevillea subterlineata) 

that grows on damp red clay flats at the 

foot of breakaways, and an acacia 

(Acacia atopa) found on upper slopes. 

Journeying south, we made an 

important discovery. A rocky landscape 

of low red siltstone rises had some 

uncommon plants in its sparse 

shrubland. We found a white-flowered 

shrub, not realising that it had been 

collected only once before, and was a new 

population of Hemigenia sp. Glenburgh. 
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We also found more of the grevillea 
and a yellow mulla-mulla (Ptilotus

asterolasius var. luteolus) a long way 
north-west of any previous collections. 

Tn the early afternoon, a shady pool 
beneath large old river gums gave the 
artists, aided by Brian, more to record. 
Bilung Pool is formed where Bilung 
Creek plunges about six metres, creating 
,1 waterfall at the he, d of a gorge. 
Beneath paperbarks and minniritchie 
(Acacia cyperophylla), along the 
creeldine, we found more planls, 
including a pink-flowered lurpentine 
bush and sedges a few centimetres tall. 

CURBUR 

Standing on the shore of Breberle 
Lake, above breaking waves, it was hard 
to believe that in the early days no-one 
wanted much of the land that is now 
Curbur Station, because there was no 
permanent water. The lake had filled 
after cyclonic summer rain, increasing 
its size and causin� a delour of the 
Carnarvon-Mullewa Road. 

A story of a tra11:edy last cenlury, 
relaled Lo lhe lack of waler on Curbur 
(originally spelt Kurbur), is told by 
Prank Wittenoorn in his memoirs. 
A shepherd was on the lease near water 
with a flock of sheep and rations to lasl 
a month. However, the water dried 
faster than expected and the shepherd 
had no means of letting his boss know. 
Most of the sheep died, and the 
shepherd, who was too loyal to leave 
them, was also found dead. 

Plant searches were very rewarding 
during our two-day stay at Curbur. 
'lwelve new populalions of six poorly 
known plants were found, particularly 
on granite outcrops and siltstone ridges. 
Anne Cochrane, manager of CALM's 

I Above !efl: Memhers of lhe 'Awash 
in Colour-Painting ,1 P,1lh through 
the Murchison' IANJJSCOPH

Expedition, /\ugusl 2000. 
Photo - Michael I-loll 

I 
Centre left: The shearing shed at 
Cobra Station. 

I Left: Bilung Pool, shaded beneath 
river red gums. 
Paintings - Stanley Dilkes 



Threatened Flora Seed Centre, 

collected seed from two new 

populations of Jamieson's featherflower 

(Verticordia jamiesonii), one of which 

was a previously unrecorded colour 

form with yellow flowers. 

BACK ON THE BITUMEN 
South of Curbur, after crossing the 

Greenough River, the country began to 

change. Higher rainfall resulted in 

several stops at patches of everlastings. 

Soon we encountered bright green 

wheatfields and the bitumen road, the 

first since Meekatharra, seven days 

before. The natural vegetation changed 

too, with more eucalypt woodland and 

acacia shrublands. At the Carnamah 

Hotel we celebrated and reminisced 

about the wonderful hospitality we had 

experienced during our journey. 

During the expedition, each 

member of the group had spent time 

with the botanists, and their sharp eyes 

helped to increase the collections. 

Kevin and Gwenyth Bray found time for 

bird watching and sketching, while 

Malcolm Calder, a botanist, painted 

plants as well as landscapes. Stanley 

Dilkes, probably the most prolific artist 

I 
Below: Photographing flowers. 
The last page in Margaret Leavesley's 
visual diary. 

Painting - Margaret Leavesley 
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in the group, produced lightning 

sketches at every stop, and illustrated 

his entry in the collective diary as well. 

Michael Holt, who had been on a 

previous expedition, took many 

photographs. Margaret Leavesley, 

another experienced expeditioner, 

compiled an extensive bird list and 

painted plants and places. Jacqui 

Wisdom had a keen interest in plants 

and plant recording, besides learning to 

paint. The mainstay of the expedition, 

Brian provided artistic guidance, kept 

the schedule and drove the bus. He was 

in his element, travelling the outback 

while sharing his passionate interests in 

heritage and community arts. 

THOSE ELUSIVE PLANTS 
Our journey achieved two aims: 

producing a series of visual diaries, 

and increasing botanical knowledge of 

the region we visited. We recorded 

34 new populations of 15 poorly-known 

species. This work would not have 

otherwise been done. Sometimes it was 

not until the specimens were identified 

later that we realised the importance of 

our discoveries. We need to revisit 

some of the populations to find out 

more about them and survey other 

places, so the expedition will be 

repeated in 2002. Anybody interested? 

Sue Patrick is a Senior Research Scientist 

with CALMScience based at CALM's 

WA Herbarium. She can be contacted by 

telephone on (08) 9334 0485 or email 

(suep@calm.wa.gov.au). 

Sue Patrick will co-lead the following 

expeditions in 2001 and 2002: 

Night and Day under an Outback 
Sky-An Astronomical Adventure 
August 18 - 25, 2001 
Astronomy and botany at Mount 
Singleton in the Murchison 

Awash In Colour-Painting a Path 
through the Murchison 
August 9 - 18, 2002 

Botanical Treasures in an Everlasting 
Landscape 
August 31 - September 7, 2002 
A botanical survey at Muggon 
Pastoral Station In the Murchison 
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Cecil Andrews, an early twentieth 
century botanist, is believed to have 
collected the iirst specimen of Green 
Hill thomasia. This record is listed on_ly
as 'within Western Australia', and was 
q_riginally identified as Thomasia

stelligera. Botanists later discovered 
that the collection was a new species 
-currently known as Thomasia sp. 
Green Hill. 

Nearly 70 years later, in 1972, 
botanist Susan Paust located a 
population of Green Hill thomasia 
several kilometres south of New 
Norcia. However, this population has 
not been relocated and it 'is possible 
the area has now been cleared. 

Another 23 ·years passed before 
the ·species was seen again. In 1995, 
consultant botanist Diana Papenfus, 
who was working for the Department 
of Conservation and Land 
Management (CALM), discovered two 
small subpopulations about 1.5 
kilometres apart in remnant bushland 
owned by the Benedictine Community 
at New Norcia. 
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GREEN HILL THOMASIA 

The monks are keen to conserve 
the rare thomasia, and recent 
population counts are a tribute to 
their management of the site. Plant 
numbers have increased from 66 
plants in 1998 to about 100 in 1999. 
This clearly shows the importance of 
conservation of private bushland. It is 
also possible that the species may 
occur in other areas of uncleared 
bushland near New Norcia. A small 
poster has been produced describing 
and including photos of the species, 
and it is hoped it will result in the 
discovery of other populations. 

Flowering in September and 
October, Green Hill thomasia is a low 
multi-stemmed shrub growing up to 
40 centimetres high. The leaves are 
flat and narrow, 10 to 13 millimetres 

Val English and 

Andrew Brown 

Photos by Andrew Brown 

long and five millimetres · wide. 
Flowers are usually _in groups of three. 
The seven-millimetre-long ribbed 
outer whorl of the flowers is mauve 
with a reddish-purple base, and is 
divided for less than half its length 
into five obtuse arching lobes. The 
rounded petals and anthers are dark 
purplish-black. The plant inhabits 
brown clayey sand over laterite in 
open wandoo woodland. 

Due to its extreme rarity, Green 
Hill thomasia is listed as 'critically 
endangered' and CALM has 
developed an Interim Recoyery Plan 
for the species. The plan lists recovery 
actions, including maintenance of 
boundary fences and firebreaks, weed 
control, further surveys and regular 
monitoring of the health of' the 
population, that will ensure the long
term conservation of �he species. 
CALM staff will continue to work 
closely with the landowners to help 
implement �he plan, which will help 
guide the management of this highly 
restricted species. 
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S traddling the Darling Range, John
Forrest National Park is set in 

jarrah forest that is sti 11 largely in its 
natural state. Tn late winter and spring, 
wildflowers are profuse and colourful, 
displaying the wide variety of plants 
that inhabit the northern jarrah forest. 

Having long allracted visitors, the 
park also has an interesting history. 
According to Aboriginal people, Lhe 
rainbow serpent or W,lllgal crawled 
across the land, leaving streams and 
waterways in its wake, ,ind thence 
created Jane Brook. The rocks in and 
along the streams are said Lo be the 
droppings of this wondrous crealure. 
Surrounding the cenlrally located 
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• John fqrrest National Par:!< 

tearooms are rock gardens, buill by 
sustenance workers during the Great 
Depression of the 1930s. The gardens 
lead down to Jane Brook, which has 
been dammed to created a pleasant 
pool. And a historic railway tunnel still 
�Ul'Vives intact from the days when all east
west rail traffic passed through the park. 

CONSTRUCTION 

The original railway line, built in 1884 
and running from Midland to Mundaring, 
was so steep (up to 1:25) that trains had to 
have locomotives pushing from behind, 
as well as pulling from in front, to get 
them to the top. This caused a number of 
accidents and problems, and an easier 
route was chosen (al a grade of I :44) to 
follow Jane Brook. lt was incorrectly 
named the Mahogany Creek Deviation. 

The man in charge of the project to 
build the new line and tunnel in 1893 
was the great Charles Yelverton 
O'Connor-the then Engineer-in-Chief 
of Western Australia's Government 
lbilways. CY O'Connor later gained fame 
ror designing Fremantle Harbour and Lhe 
1;astern Gol<lfields Water Supply. The 
surveying was carried out by John T,1lbot 
Burnett. 

The conlract to build the tunnel was 
won by the Sou h Australian firm 
Smeaton and Hed�es, and work began in 
1894. In all, five bridges, six short 
cuttings and a lunnel had lo be built to 
lay the new line. Four of the bridges and 
the tunnel were within John rorrest 
National Park. The work was hard. 
Workmen lived in tents near the tunnel. 
The rock was unstable ancient granite 
that had to be blasted and shored up on 
the embankment�. The 340-metre-long 
tunnel had to be lined with masonry 
walls and an arched brick roof to stop 
rock falls. 

The work was scheduled for 
completion within 12 months, but 
unexpected difficulties in conslructing 
Lhe tunnel (which had to be cut through 
solid rock), wet weather and other
problems (includin a short strike by 
horse drivers for an extra shilling on 
Sundays) helped lo slow lhe project 
down. The tunnel was completed in 1895 
al a cost or about £12,000. 

I Previous page 
Main: The Swan View Tunnel, which 
w,,s conwlcted in 1895. 

Pholo - i\nn Storric 

Inset: Ticket from the final tn,in journ.:y. I Aboue left: Wandoo country within 
John Forrest ational Park. 
Photo - Dennis Jrson/1,ochman Transparencies 

I Left: Wildflowers in the park during 
spring. 
Photo - Jiri Lochman 



ACCIDENTS AND INCIDENTS 

Being an engine driver at the turn of 

the century was very different from 

now. Shortly after the opening of the 

new line in 1896, engine crews began 

complaining about problems being 

experienced while passing through the 

tunnel. The locomotive cab was open 

and this, combined with poor 

ventilation within the tunnel, meant 

that drivers and firemen were engulfed 

in smoke and fumes from the 

locomotives as they slowly inched their 

way through the tunnel, pulling heavy 

loads. Train crews found the summer 

months best for passing through the 

tunnel, as the strong easterly winds

common to the area at that time of 

year-blew the smoke and steam past 

the cab in the opposite direction to 

their travel. 

The first serious accident occurred 

in 1903, when a driver fell from the 

engine after being overcome by 

asphyxiating fumes. The fireman heard 

the bump, but in the darkness and 

belching smoke, paid no attention to 

the sound. It wasn't until the engine 

reached daylight at the other end, that 

the driver's absence was noticed. The 

fireman stopped the train and searched 

the tunnel. Fortunately, his 

unconscious partner had fallen clear of 

the wheels and sustained only minor 

injuries. 

The worst accident took place on 4 

November, 1942. A double-headed 

goods train, pulling a load of some 431 

tonnes Uust 14 tonnes short of its 

maximum allowable load), entered the 

tunnel at walking pace. The locomotive 

crews were quickly overcome by heat 

and fumes and rendered unconscious. 

The driver of one of the engines had 

managed to shut off power before he 

passed out, but the driver of the second 

engine was overcome before he could 

do likewise. He died on his engine in 

the tunnel. The train started to roll 

back, which caused the engine still on 

power to slip into reverse, and the train 

began powering backwards. 

The guard had already alighted and 

applied the handbrakes (although not 

the vacuum brake, as he thought the 

driver would quickly regain control) on 

the wagons. However, the engine crews 

were in no condition to regain control 

and the train careered through Swan 

View Station at an estimated 70 to 80 

I
Top left: Tunnel arch. 

I 
Top right: The eastern end of the 
tunnel. 

I 
Above: Two of the six bridges within 
the park. 
Photos - Ann Storrie 

kilometres per hour. The runaway train 

went into a runaway dead-end, which 

had been constructed in case of such an 

incident. The rear portion of the train 

piled up in a mass of wreckage. 

Fortunately, this had a cushioning 

effect and saved the three unconscious 

men from serious injury. 

Following this accident, locomotive 

loads, levels and configurations were 
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changed, but tunnel ventilation still 
proved difficult to overcome and it was 
decided to build a tunnel bypass on the 
northern side. This was completed in 
November 1945 at a cost of about 
£150,000 ($300,000) and the tunnel was 
then only used by trains moving 
downhill. The last work on the lunnel 
was done in 1956, when lhe lrack was 

lowered by 30 centimetres to allow 
passage of the bigger locomotives in use 
at the time, and to correct drainage 
problems. 

THE LAST TRAIN 

The Mahogany Creek line, from 
Midland to ortham, continued to be 
used until the Avon Valley dual gauge 
railway came into full operation. The 
line closed on 13 February, 1966. 
Although the trains are now long gone, 
the old railway alignment remains, 
clearly delineated by lhe embankments 

and bridges. Park visitors can follow the 
path of the old railway, which forms the 
basis of the John Forrest I Ierilage Trail, 

and walk through the tunnel. 
But he old railway is far from the 

only allraction of John Forresl ational 

Park. The scenic drive into the heart of 

the park affords panoramic views over 
Perth and the Swan Coastal Plain. Once 
they enter its forested hills and valleys, 
good walktrails throughout the park 
encourage visitors to wander through 
the bushland and admire the scenery of 

the scarp. Some of the large, exposed 
granite tors have been eroded over the 
centuries inlo fantastic shapes, adding 
to the diversity of the landscape. It 

shows that we don't have to go to the 
oulback lo enjoy the wonders of a 

beautiful place. In John Forresl ational 
Park Lhere is a place of beauty, clos, by. 

• The length of the tunnel is 340 metres.
• The maximum grade through the tunnel is 1:49.
• The tunnel runs through granite, with a maximum cover of 27.5 metres

above the ceiling.
• The maximum height at the crown of the arch is 4.3 metres.
• The extreme width is 3.8 metres.
• The walls are lined with rock to the height of 2.4 metres.
• The entire arch is lined with 330,000 bricks, to stop pieces of

granite falling from the roof onto the tracks.
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I 
Top: A major accident occurred in lhe 
park in November 194-2, when locomotive 
crews pilssed out from heat ilnd fumes 

in Lhe poorly venlilaled tunnel. 
l'holo - 'l)·cvor arsh,ill 

Above left: Falls in John l•'orresl 
ational Park. 

l'holo - Jiri Locl1man 

Above: Visilors c.111 now w;tlk through 
the tunnel along Lhe John Forrest 

alional Park Heritage Trail. 
l'holo - Wayne Slorric 

Recently retired, George Duxbury was a 
national park ranger for 23 years. and 
Senior Ranger at John Forrest National 
Park for almost 12 years. He has a long
standing interest in the park's old 
railway system. George can be contacted 
on (08) 9298 8367. 



How do we learn what 

we need to know about 

threatened animals? 

Department of 

Conseruation and Land 

Management (CALM) 

wildlife researcher Tony 

Friend describes some 

'tools of the trade'. 



echniques to study wild mammals 
are many and varied. E:ach species 

has its own characteristics that make it 
e<1sier, or more difficult, to find, observe 
or catch. Western grey kangaroos are 
large communal and feed in open 
country, so are easy to find, observe and 
count. Gilbert's potoroos, by contrast, 
<1re almost impossible to observe as they 
<1re very shy and remain in illmost 
impenetrable cover, where they can find 
al I of lhei r needs. Opportunist foragers 
like bru ·htail possums, boodie · and 

bush rats are easily lured into cage 
traps, as they are attracted to a wide 

rnnge or smells that might be food. On 

the other hand, numbats feed only on 
lermites. These insects occur widely 

throughout the woodland habitat, so 
termites or termite smells are a poor 
inducement to enter a trap. 

In many cases, it is possible to study 
lhe animal directly, by watching or 
calching it. Indirect methods of study 
may be used if an animal is particularly 
secretive or rnre. For example, some 
m,,mmal species can be detected using 
'hair Lubes'. A tube, pipe or arch is 
placed in the animal's habilal in such a 
way lhal Lhe mammals will move 
through i I and lc,wc lhcir hairs 011 

double-sided tape placed inside. 

Depending: on the species, bait may be 
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used to attract the quarry. Microscopic 
examination reveals which mammal 
species the lwirs �,me from. Hecent 

developments in molecular biology 

met1n researchers can now sex animals 
or identify individuals from Lheir hairs. 

These techniques have been vital in 
studying the critically endangered and 
extremely secretive northern hairy
nosed wombat in Queensland. Whereas 
live traps need to be checked daily, hair 
tubes can be left for weeks before being 
checked, a significant advantage in 
poorly accessible areas. 

Indirect methods are often less 
time-consuming and therefore less 
costly than direct melhods. Census and 

survey techniques include recording 
evidence of anim,ils raLhcr I.ban Ilic 

animt1ls themselves. Distinctive scats 
{uropping:s), diggings or other evidence 

I 
Previous page 

Main: Radio-tracking nocturnal animals 
at Shark Bay. 

Insets clockwise from lop: 
Brush-tailed phascogale wearing a 
radio-collar. 
CALM researcher Bill Muir checks a pit·fall 
Imp for small creatures. 
Photos - Jiri Lochm,111 

Pygmy possums .ire often caught in pitfall 
traps. l-lere a female and her youn).( were 
captured together. 
Photo - Bill B.ichm,111 

I 
/,eft: Pilf,ill lraps calch 1mmy sm,dl 
reptiles such as Lhis gekko Heteronolia 

binoei. 
l'holo - Neville l'assmor� 

I 
/Je/ow: A radio-collared female numb.it 
emerges from her burrow in Dryandra 
Woodl,111d. 

l'holo - Jiri Loch man 

of feeding may be used to record lhe 
presence ,rnd sometimes Lhe abundance 
of a particular animal. Surveys for 

diggings and scats are used in CALM\ 
numbat reintroduction program to 
monitor the sp.-ead or the animals into 
their new hahital. Seal counts have 
been used lo eslimale numbers of 
kangaroos. Pellels are cleared from 

marked ploLs and their rale of 
accumulation is used, in comp;irison 

wilh dala from known populations. tu 
calculate abundance. 



COT YOU! 

Capture-and-release methods are 
usually used for studies of population 

size and rate of change, because a wide 
range of information can be gathered by 
handling individuals. Population size is 

measured by comparing the ratio of 
previously marked to unmarked 

individuals caught in a given trapping 
period. The sex, size, weight and 
reproductive condition of the captured 
animals can provide detailed 

information on the health of the 
population. Hair follicles or small 

clippings of ear tissue may be taken to 
sample the individual's DNA. The DNA 
samples can be used to compare 

populations, to determine levels of 
inbreeding or to find new species. They 
also provide a host of other information 
useful in managing and conserving 

species. Blood can be sampled to 
determine the health of individuals and 
populations. Capture is also necessary if 
radio-tracking is to be used to learn 
more about the animals and their 

habitat. 
How are mammals caught for 

study? Most Western Australian 

mammal researchers use two types of 

I Right: Elizabeth Sinclair, a researcher 
who rediscovered Gilbert's potoroo, 
sets a quokka trap in Two Peoples Bay 

Nature Reserve. 

I Below right: A brush-tailed possum 
peers out of a modified Elliott© trap. 
Photos - Jiri Lochman 

I Below: Radio-collars allow both dead 
and live animals to be located. By the 
use of forensic methods, the cause of 

death can generally be determined from 
the remains. 
Photo - Tony Friend 

traps. Australian-made Elliott© traps 

are collapsible aluminium box traps. A 

treadle releases an inward-folding door 

to trap the unsuspecting small 
mammal. Twenty or 25 medium 

Elliott© traps pack into a carry-case for 

easy transport through the bush. Wire 
cage traps ('possum traps') are made by 
several local manufacturers and catch 
mammals from the size of a mouse to a 
quokka. Bait containing peanut butter 
is most commonly used, as it is an 

amazingly universal attractant. In fact, 
'universal bait' containing this olfactory 
treat in one form or another features in 
mammal research all over the world. A 

concoction of peanut butter, oats and 
sardines is most commonly used in 
Western Australia. Some variation is 

necessary for targeted trapping-
Gilbert's potoroos, like eastern 

Australian potoroo species, are 

attracted to bait containing pistachio 

essence, presumably reminiscent of the 

truffles that form their staple diet. 
Where chuditch and woylies coexist, the 
chuditch capture rate can be artificially 

low because a woylie is caught in 

almost every trap. A chuditch bait with 
a high fish meal content was designed 

to discourage woylies and attract more 
chuditch. 

Some situations or study species 
require modifications to the standard 

traps or the development of new traps, 
and CALMScience technical officers 
have been at the forefront of this 
process. Wambengers are small enough 
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to be caught in medium Elliott© traps 

but strong enough to pull the door open 

after hooking their claws around ils 
edges. CALM Senior Technical Officer 

13rent Johnson designed a simple catch 

for these traps that prevents the trap 

being opened so easily. Black-flanked 

rock-wallabies bash themselves around 

in cage traps, often losing young. CAL 1 

Technical Officer Bob Bromilow 

designed a 'soft' trap with walls of rope 

netting suspended from but held away 

from the metal frame. In the two 10-

hectare 'Return to Dryandra' breeding 

enclosures, several species of locally 

extinct marsupials have been released 

for breeding. Easily stressed mala share 

an enclosure with bilbies and marl 

(western barred bandicoots). Cage traps 

are ideal for catching bilbies and marl 

bul mala knock themselves around in 

them. CALM Senior Technical Officer 

Neil Thomas modified the standard 

cage traps to exclude he larger mala 

but not the bilbies or marl. 

Anolher common capture 
technique is pitfall trapping, which 

employs a smooth-sided pipe or bucket 
<lug inlo the groun<l. For some 

unknown reason, perfectly heallhy, 

wary animals seem inablc lo resist 

jumping <lown inside the unbaited pil. 

The smaller ones can'L jump or climb 

out again and are retrieved during a 

daily check of the pit-trap. Some 

mammals, such as dunnarts, pygmy 

possums and honey possums, are more 

readily caught in pit-traps than in 

baited box or cage traps. Small reptiles 

such as geckos are also most easily 

caught this way. Capture rates can be 

increased by the use of a low fly wire 

fence, 20 to 30 metres long, that guides 

animals towards the pil or line of pits. 

No such easy methods are available 

to catch numbats, contemptuous of 

bailed traps as they are. The standard 

method is still to drive around until one 

is seen, whereupon someone jumps out 

of the vehicle and runs after it, keeping 

the animal in sight until it enters a log. 

Then, if the hollow is too deep to 

I 
Above left: A black-footed rock-w;illaby 
is released from a Bromilow trap. 
Photo - Jiri Loch man 

I 
Left: CALM volunteers record details of 
animals captured by pitfall trapping. 
Photo - Neville Passmore 



retrieve the numbat, a specially

designed trap with a canvas shroud that 

fits around the log is set over the 

entrance until the numbat decides to 

come out. 

It is also rare for western ringtail 

possums to enter traps, whether set on 

the ground or in a tree. Capture also 

relies on sighting an animal then 

removing it from its perch. A dart-gun 

that fires an anaesthetic dart has been 

used to catch these arboreal marsupials. 

A laser sighting device removes some of 

the guesswork involved in delivering 

the dart at a safe low velocity, while 

compensating for its drop over distance. 

Shortly after being hit, the possum falls 

from the tree into a waiting blanket. 

WHO'S WHO IN THE 

MAMMAL WORLD 

The importance of tagging captured 

animals with a unique mark cannot be 

understated. It enables researchers to 

estimate population size. The fate of an 

individual can be followed through 

successive trappings, revealing its 

growth rate, the development of its 

young, the rate at which it produces 

young and other details. In fact, 

anything that changes over time can be 

traced, including the movement of 

individuals between traps set at fixed 

points. 

Methods of marking are varied, but 

the most appropriate minimise the effect 

on the animal while remaining readable 

for its lifetime. Tattooing and notching 

ears according to a numerical pattern 

are two long-standing methods. A newer 

technique employs an implant known as 

a Passive Integrated Transponder (PIT), 

developed for marking domestic stock 

and pets. A small glass capsule (10 x 1.5 

millimetres) is injected under the skin 

from a sterile needle and remains there 

for life. A portable reader is used to scan 

each animal on capture. If an implant is 

present, the reader displays a unique 

10-digit code. Using PIT technology

removes doubt from animal

identification, but the cost of around

$9 per implant makes it too expensive

for some studies.

SPY1NG ON PRIVATE LIVES 

The development of radio-tracking 

in the late 1950s provided a powerful 

tool to delve into the private Uves of 

I 
Above: A tiny ear-tag on a quenda 
allows its future reidentification for 
research purposes. 

Photo - Ann Storrie 

I 
Right: Nurnbats are radio-tagged so 
they can be recaptured regularly to 
monitor their condition, growth and 

reproduction. This numbat was found 
with four-day-old joeys. 
Photo - Tony Friend 

wild animals. A miniature transmitter is 

attached to a captured animal. The 

transmitter emits a signal for a set 

period of days, weeks or years, allowing 

the animal to be relocated by the 

researcher during that time. 

Radio-tracking allows individual 

animals to be tracked remotely, so their 

behaviour is not affected by human 

presence. This allows nesting sites, 

movement patterns, habitat use and 

many other facets of the animal's 

biology and behaviour to be studied. 

Species that are hard to catch, like 

numbats, can be caught at intervals by 

locating them and removing them from 

their refuges. This method yields the 

same type of information as periodic 

capture through successive trapping 

sessions. Dispersal of young or 

translocated animals can be followed, as 

radio-tagged animals can be located 

from the air using a light aircraft 

equipped with receiving antennae. 

Miniaturisation and the 

development of more efficient batteries 

mean that smaller radio-tags can now 

produce stronger signals for longer 

periods. A seven-gram numbat radio-

collar with a battery life of six months 

can be detected from a kilometre away 

with an easily portable antenna and 

receiver. Tiny transmitters with shorter 

lives can even be attached to small bats 

without a detectable effect on their 

flight or foraging behaviour. 

With the arrival of the 

microprocessor, quite sophisticated 

functions can now be programmed into 

radio-tags. 'Smart' transmitters can 

turn themselves off and on at 
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predetermined intervals so that they 
only use normal power levels when 

needed, greatly extending their life. 
Motion detectors buill into tags vary the 
time between signal beeps if the animal 
is active. Combined with a clock circuit, 
the transmitter can be set to emit a 
different beep rnte at a set time (say 12 

hours) since last movement, indicating 
that the animal wearing the tag has 
diet.I. Advances in technology mean it is 

now possible to uetermine the time of 
death of a radio-tagged animal. 

A group in New Zealanu is 
developing transmitters that 

communicate with each olher, 
recording interactions between 
animals. One transmitter responds to 

another that is very close to it, and 
records the identity of the other animal 
along with the time of day. Thus, a 
continuous log of each radio-tagged 
animal can be created. This project 
primarily targets the common brushtail 
possum, introduced to New Zealand 
and now a serious economic and 
environmental pest. Knowledge of the 
possums' habits will greatly assist the 
development of biological control 
methods in that country. 

BEAM ME UP SCOTTY 

While conventional radio-tracking 

methods require the presence of 
researchers in the field, the ARCOS 

I Above: The sign,ds from even small 
radio-tags c,111 be detected from 
kilometres aw<1y using an ain:r;ifl

mounted tracking system. 
Photo - Tony Friend I Above right: Using ,1 portable receiver 

and antenna, resec1rchers can locate 
and follow radio-tagged animals in 

their habitat. 
Photo - Jiri Lochman 

I Right: Measuring a King's skink 
attracted into a cage trap by 
'universal bait'. 

Photo -Ann Storrie 
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system satellite network, set up to 
record and relay the position of 
oceanographic buoys, has been used for 
more than 15 years to provide 
automatic position logging for animals. 
A transmitter fitted to an animal emits 
a signal that is detected by one of at 
least two satellites passing overhead 
between six and 28 times per day, 
depending on latitude (more frequent 
passes closer to the poles). 

The position of the transmitter on 
the grounu is calculated by measuring 
the change in frequency (Doppler shift) 
on two or more transmissions during 
one pass. The locations and other data 
that can be transmitteu via the satellites 
are sent automatically by the fnternet 
to the researcher. The locations are 

generally not ,is accurate as those 
achieved by conventional radio
trncking, and the transmitters are too 
bulky to use with mammals much 
smaller than a fox. The automatic data 
collection is a great benefit, however, 
and, though expensive, the cost 
compares with accommodation vehicle, 
aircraft and salary costs needed o 
monitor conventional radio-tags. 
Satellite tags really come into their own 
when deployed on wide ranging or 
migratory species. They have been used 
with great success to track albatrosses, 
marine mammals, caribou and polar 
bears. A satellite transmitter has been 
fitted in a recent trial to a fox in the 
northern jarrah forest of Western 
Australia. 



I Right: Releasing a Gilbert's potoroo at 
1\vo Peoples Bay. Pistachio essence 
helps researchers lure these critically 

endangered truffle-eaters into traps. 
Photo - J iri Loch man 

I Below right: This GPS collar provided 
very accurate location and activity 
information for a moose in western 

Ontario for several months before the 
animal was kHled and eaten by a pack of 
wolves. 
Photo - Art Rodgers 

GLOBAL POSITIONING 

SYSTEM 

The Global Positioning System 
(CPS) satellite network enables ground
based receivers to calculate an accurate 
position anywhere on the globe. Since 
CPS receivers became available to the 
public 10 years ago they have 
revolutionised all human navigation 
activities. 

Wildlife research has also benefited 
from the ability to determine location 
accurately. During the reintroduction 
of numbats to Karroun Hill Nature 
Reserve, 450 kilometres north-east of 
Perth, between 1985 and 1993, the 
impact of the CPS was particularly 
apparent. At first, navigating the radio
tracking aircraft over the virtually 
trackless reserve relied on relating 
vegetation patterns on the ground to 
aerial photographs, marking numbat 
positions onto the photographs, then 
using them as maps to walk to the site. 
The first innovation was the use of a 
powerful transmitter, packed in foam 
padding, thrown out of the plane over 
the numbat location. Researchers could 
follow the powerful signal to the 
numbat location, then search for the 
weaker numbat transmitter. With the 
emergence of CPS, however, 
researchers merely pushed a button 
when over the site, saving the location, 
then used the CPS to walk to the 
numbat location. All important sites are 
fixed by CPS to aid mapping. 

GPS technology has another 
interesting use in wildlife research. As 
the GPS 'engine' is now smaller than a 
matchbox, it is possible to incorporate 
one into a collar tag, programmed to 
take fixes at regular intervals. One 
manufacturer's product sends data back 
to base via the ARGOS satellite system, 
while a rival model can download 

months worth of data through a radio 
link to a receiver in an aircraft. Sixty 
CPS collars have been fitted to moose 
in two areas in western Ontario with 
different logging prescriptions. The 
study aims to evaluate the impact of the 
two prescriptions on moose movements 
and biology. These hi-tech collars are 
extremely expensive, weigh two kilos 
and run for 18 months. The smallest 
animal on which the CPS collar has 
been placed is a lynx in Canada. There is 
limited use for these devices in Western 
Australia unless much smaller units 
can be developed. 

As fast as new technology is 
available, it is being used in wildlife 
research and management. The fight to 
save our fauna requires all the support 
it can get. 

Tony Friend is a Principal Research 

Sci enlist with CALMScience, based 

al CALM's Albany Research Centre. 

He can be contacted on (08) 9842 4523 

or by email (tonyf@calm.wa.gov.au). 
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Four new conservation reserves m and around the Mitchell Plateau give greater

protection to this scenic, b1olog1cally important and remote part of the Kimberley. 



T he Kimberley Plateau is a vast area 
of more than 100,000 square 

kilometres of comparatively flat, high 
country in the extreme north 
Kimberley. The flatness however, can 
only be appreciated from a distance. Up 
close, the area is extremely rugged, 
with tablelands and mesas rising to 
nearly 800 metres above sea level in the 
central part and dipping gently towards 
the sea in the north and west. Steep 
escarpments up to 300 melres high and 
deep gorges carved over eons by large 
rivers dominate landscapes on a local 
scale. 

The rocks here were formed when 
large braided river systems deposited 
sediments (some or them in a sh,dlow 
marine environment) in the Kimberley 
lfasin, forming thick beds or sandstone 
inlerlayered with beds or conglomerate, 
mudstone, shale and dolerite (a 
magnesium-rich form of limeslone). 
Some of these sedimentary beds are in 
rormations up to 5,000 metres thick 
and are nearly two billion years old. The 
source or lhe incredible quanlity of 
sediments that make up these beds was 
a huge range of mountains ( ·imilar lo 
today's Andes) on the southern 1rn1rgin 
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of the Kimberley. At the time, the 
Kimberley was not part of Australia, but 
attached to another continent to the 
north. 

Astonishingly, the sedimentary be<ls 
are ·till horizontal an<l easily 

recognised over much or the area, 

despite the massive forces thal have 
been acting on them since their 
formation. Volcanic intrusions 1,800 
million years ago introduced thick sills 
or igneous dolomite and basalt between 
Lhe sedimentary layers, leaving older 
sedimenlary rocks silting on ever so 
slighlly younger (in a geological 
context) volcanic layers. 

I Previous page 
The Mitchell Falls cascade over four 
main steps into a deep pool. 

Photo - Steve Sadler I Left: The waterlily (Nymphaea 
violacea) is common in billabon�s ,md 
swamps on the ph1te,1u. 

Photo - l(evin l(cnneally/CALM 

I Below: An outcrop of light-coloured 
sandstone conlrasts with the lush wet 
season �rowth in lhe Mitchell River 
,1lional Park. 

Photo - l',11ndl,1 Bull 

The Mitchell Plateau is a remnant 
portion of the much larger Kimberley 
Plateau. Fifly to 70 million years ago 
the region had a tropic;.il climate (as it 
does now) and the very high rainfall 
caused deep weathering, leaching away 
the magnesium, calcium and some 
other elements ilnd concentraling iron 
and aluminium. 

In more recent ti mes (about 17,000 
years a�o). sea levels rose as much as 
] 0 metres, as ice from Lhe last ice age 
melted. This drowned the rnaslline and 
established a new coast, somelimes up 
to about 200 kilomelres inland from its 
former position. l�iver valleys and 



canyons became gorges flooded by the 

sea, and h i l l s  and mountains became 

is lands and headlands. 

A relative ly humid tropical c l imate, 

the stable geological and biogeographic 

history as wel l  as the area's isolation 

from other high rainfal l  tropics favoured 
the development of a diverse rich biota 

over eons .  Th i s  b io logical r ichness 

(almost al l of which is i ntact today) 

a long with the area's scenic grandeur 

and cultural importance gave the 

impetus for the c reation of these 

s i gni ficant new reserves. 

HISTORY OF USE 

Aboriginal  people have i nhab i ted 

the Kimber ley for more than 40,000 

years. The Wunambal people describe 

the creation of the landscape as central 

to their law and they have actively 

managed the land fo r cu l tural and 

sustenance needs over m i l lennia.  The 

remaining biological richness of the 

land can largely be attributed to thei r 

management and cultural act ivit ies . A 

major  management tool was their  
expert use of fire and, after they moved 
to Kalumburu and other centres in the 

1950s , the area was subj ect to 

inappropriate large - sca le  burn i ng 

regimes. After movi ng, local Aboriginal 

people continued to v i s i t  their  
tradi t ional lands and i n  the last few 

years have re-establ ished a community 
on the Mi tchel l  Plateau. 

From as early as 1 8 19 ,  when 

botanist Alan Cunningham (who 

accompani ed Lt. Phil ip Parker King on 

his su rveys of the K imber l ey coast 

aboa rd the cutter Mermaid) wen t  

ashore a t  Crystal Head and  the Lawley 

River, the area has been of i nterest to 

scientists. Such early reports indicated 

an area of immense b io logical interest 

and this interest i ntensified after access 
was improved from 1 965 onwards, 

allowing further investigations to be 

carried out. In November 1976, a major 

biological survey was undertaken of the 

Mi tche l l  Plateau, the adjacent lands i n  

the M itchel l  and  Lawley River drainage 

systems and the shores of Port 

Warrender. The survey was organised by 

the WA Museum, with officers from the 

then Department of Fisheries and Wildl ife, 

the then National Parks Authority and 
the Field Museum of Natural H istory 

(Chicago) also participating. 
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Mi neral exp lorat i on duri ng the 

1 960s led to the discovery of low-grade 

bauxite deposits . They were sufficient, 

however, for mining companies to take 

out spec ial permi ts to enab le them to 

mine the area shou ld economic 

cond it ions become favourable.  

Exploration a l so opened up th i s  

spectacular area to  a few determined 

tourists with four-wheel -drive veh icles. 

The area's reputation had spread by 

1978, when I first vis i ted and was 

captivated by i ts un ique vegetation , 
relatively pr ist ine condi tion and 

spectacular scenery. Further biological 

stud ies  sponsored by the min ing 

company were carried out from the 

mid- 1970s, and the richness of the area 

began to be more wide ly appreciated. 

By the mid- 1 980s, it  was obvious 

that steps needed to be taken to protect 

the area's fragi l e  eco logy from ever 

i ncreasing vis itor pressure, large-scale 
wi ldfi res and feral an imals .  o 

government departmen t  had formal 

responsibi l i ty for the area, so an 

informal al l iance of concerned officers 

from the then departments of Tourism, 

Forests, and Youth,  Sport and 

Recreation was set up. The group was 

known as the Kimber ley Natural 

Resources Management Group.  With 

fund ing from the mining company, i t  

produced a brochure to guide people 

within the Mitchel l  Plateau (but not 

des igned to attract people to the area) 

and ensure they behaved respons ibly. 

The group also put up signs to help 

v is i tors negotiate the confus ion of 
mining tracks that existed at the t ime .  

The group had some discussion with 

the Wunambal peopl e ,  who provided 

input into the naming of some of the 

features. 

These measures were usefu l but ,  

without resources to fol low them up, 

the area remained largely unmanaged 

for some years. Community concern for 
the area was growing, however, and the 

local Land Conservation Distr ict

Committee arranged some l itter clean
up and feral animal control over a
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number of years, while the hire of 

Wyndham-I�asl l<imberley upgraded 

Lhe directional signs. More recently, the 

tate Government and the mining 

company (the Mitchell Plateau Joinl 

Venture) entered into an agreemenl to 

station a CJ\LM ranf.!er on the plateau to 

assist Lhe growing number or visitors. 

Commercial tour operalors had by lhis 

Lime set up r.:amps on the plateau and 

offered sr.;enic helicopter flights over 

lhc area. 

EW RESERVES 

In 1980, Lhe Environmental 

Protection Authority's 'Red Book' ror 

'yslem 7 (the Kimberley) recommended 
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the creation of conservation reserves on 

the Mitchell Plateau. In 1991, CJ\LM's 

publication Nature Conservation 
Reserves in the /(imberley reassessed 

and rerined the proposals. The ational 

Parks and ature Conservation 

Authority accepted that the proposals 

should he pursued on an opportunistic 

basis. However, little progress was made 

in expanding the conservation reserve 

system in the area, mainly because Lhe 

mineral polential or !he ref.!ion had not 

been rully <Jssessed and il was 

recognised that Aboriginal interests 

needed further consideration. 

Finally, in J\ugust 2000, The Western 

Australian Government announced the 

I 
Left: Dense pandanus and paperbark 
vegetation along a creek line makes for 
difficult access through this area. 

Photo - Jiri l..ochma11 I Below far left: Stands or the cyc;1d (Cycas 
lane-poolei) occur on deeper soils. 
Photo - l(cvin !(cnncally/CALM 

I Below left: A p,1tch or rilinforesl 
surrounding a dry creek bed. 
l'hoto - Marie l.nchman 

creation of four new north Kimberley 

parks, to prolecl and conserve the 

region's import<Jnt ecosystems, cultural 

realures and landforms from ever 

increasing pressures. CALM was given 

responsibility for actively managing 

the areas. The new reserves are as 

follows. 

Laterite Conservation Park, 

r.;overing 12191 hectares of the Mitchell 

Plateau, was reserved to prolect a 

representalive area o( Lhe distinr.:tive 

Mitchell Plateau vegetation. Mitchell 

River fan palms (Livislona easlonii) 

occur only on the plateau and in nearby 

areas. In association with woollybutl 

(Eucal.lJplus miniala), Darwin 

slringybark (E. tetrodonla), Melville 
Island bloodwood (Corymbia 
nesoph,1;/la) and rou nd-1 eavcd 

bloodwood (C. lali/rJ/ia), lhe palms 

dominate lhe plateau vegetalion. In 

fact, this is the only locality in the State 

where palms are such <l dominant 

feature. Also conserved in this area are 

ancient cycad plants. The conservation 

pc1rk was reserved with the cooperation 

of the Mitchell Plateau Joint Venture 

(which also held the Mitch el I l�iver 

Pastoral Lease), which relinquished 

portions of their pastoral lease and 

mineral tenement. 

Mitchell l�iver ational Park covers 

lJ 5,325 hectares. Mi Lchell Falls and 

Surveyors Pool c1re the park's two main 

scenic attractions. At Mitchell Falls, the 

Mitchell Hiver cc1scades over a series of 

falls and pools over blocky layers of 

sandstone, each successively more 

spectacular, and finally plunges into a 

deep gorge. Surveyors Pool is 

surrounded by white bluffs of f<ing 

Leopold Sandstone. Riverine and 

rainforest vegetation, mangroves and 

extensive sandstone formations 

represent some of the variety of habitat. 

The new park adjoins the Prince 

Regent Nature Reserve to the south 



I Right: The Mitchell Falls is highly 
significant to the traditional Aboriginal 
owners. It features strongly in their 

creation stories. 

I Below right: The monjon is confined to 
the rugged north-west l{imberley and 
some adjacent islands, including the 

new conservation reserves. 
Photos - Jiri Lochman 

and extensive Aboriginal lands to the 

west. 

Lawley River National Park, 

covering 17,572 hectares takes in the 

Lawley River catchment and extends to 

the River's mangrove-lined mouth in 

Admiralty Gulf. It encompasses a wide 

variety of habitats and supports a diverse 
range of plant and animal species. 

Camp Creek Conservation Park, a 

small reserve of just 1,267 hectares, 
protects some significant rainforest 

patches, some of which are subject to 
long-term monitoring programs. 

Thirty-nine species of mammal have 

been recorded from the Mitchell 

Plateau area (the largest number 

known from any area of similar extent 

in Western Australia), including the 

monjon (Petrogale burbidgei) and 
scaly-tailed possum (Wyulda 

squamicaudata). The newly-created 

reserves around the Mitchell Plateau 

have all been subject to previous land 
tenure such as pastoral !ease. The 

reservations will coexist with native 

title rights. 

MANAGEMENT 

The new parks adjoin Aboriginal 

reserve. Complementary management 
objectives for both tenures will go a 

long way to ensuring that the unique 

biological values, perhaps the least 

impacted of all mainland Australian 

regions, are maintained. Cultural 

values will also be protected. 

The involvement of the native title 

claimants is considered by CALM to be 

vital in the management process. A 

management plan being produced by 

the Wunambal people is a welcome 
initiative and will complement 
recreation management concepts 
jointly developed with them by CALM 

over the past 18 months or so. 

CALM looks forward to effective 

cooperative management with 

Aboriginal claimants of the new 

reserves. 

Inappropriate fire regimes and the 

presence in the area of feral cattle and 

other exotic animals have been 

impacting adversely on the region's 

biota over recent decades and are two of 

the major management imperatives. ft 

is hoped that traditional knowledge can 

be incorporated into modern fire 
management techniques so that the 

adverse impacts of fire can be 

minimised. Feral cats are as much a 

problem here as they are in other areas 
of the State, despite its remoteness. 

Managing the area so that visitors 

can see and appreciate its values 

without affecting them is a major 
challenge and working in partnership 

with the Aboriginal people from 

the area will greatly enhance this 

process. 

Chris Done is the Regional Manager 

for CALM in the Kimberley. He can be 

contacted on (08) 9168 4200 or by 

email (chrisd@calm.wa.gov.au). 
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A prim itive 
thysanu ran

There was a terr i b le  commotion 
i n  the house.  Dad was on  the warpath 
and  it was goi ng to mean  death for 
s i l verfish that had eaten grandma ' s  
face off i n  t h e  ha l lway. 

Th i s  sort of ta lk was fr i ghten i ng 

for a young ster, as far a s  I cou ld  work 
out we had n 't been  f ish i ng for weeks, 
grandma l ived i n Me l bourne and my 

father d i dn ' t  d r i n k .  And so to wa r we 
marched, up and  down the passage, 
the o ld  fly-s p ray pu mp go i ng fl at
stra p. 

I n  t hose days you d i d n 't q uery 

adu lts, you s imply wa ited to be to l d 
what was rea l ly happen ing, or h i gh
ta i led it to yo u r  roo m to q u i et ly 

deci pher the i n n uendo. F i na l ly I had it 
-they were in sects that had damaged
our fam i ly photos. 

S i lverf i sh . . .  who in the i r  r ight m i n d  
started that m isnomer? 

H ave you ever p i cked u p a 
treasured photo, or your  favour ite 
1 949 copy of Woman 's Day magaz ine 
from the bottom of a ra re l y used 
d rawer? Chances are that s i lverf ish 
have chewed , scra ped, fu rrowed or 
eaten r i g ht throug h your  a d o red 
i m age of the B r it i sh  roya l  fam i l y. 

S i l ve rf is h a re apterygote i nsects, 
p r imit ive wi ng less insects that mou l t .  
They a re of the Orde r  Thysanura. 
whose members are sma l l  creatu res 
with an e longated body, norma l  b it i ng
mouth pa rts, and  three long, tai l - l i ke  
p rocesses at the  end of  the  abdome n .  

Wh i le there a re q u ite a few species 
of s i l v e rf ish throughout the world ,  the 
one most fa m i l ia r  to us is Lepisma 

sacharina. This an ima l  is  an immigrant 
from E u rope a n d  is found i n  o u r  
ho mes and sheds, where i t  i n habits 
coo l ,  dark  a n d  damp p laces .  

L ike so many com mon th i ngs, l itt l e  
is  known of  the  l ife h i story of  our 
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domest ic s i l ve rf i s h .  We d o  kn ow, 
however, that l i ke a l l  the others of the 
order, there is no metamorphos i s  or 
pass i n g  th ro u g h  the deve l o pment  
stages of egg ,  l a rva, p upa and imago.  

From the time it  emerges from an 
egg,  the t i ny beast i s  a true 
reproduct i o n  of i ts  pa rents, and as it 
g rows it s i m p ly mou lts its 'sk i n '  (which 
i s  actua l l y  a n  exoske leton) to ach i eve 
a more roo my cover i ng .  After  a bout 
s i x  or seven moults the fi ve to 1 5  
m i l l i m etre l o n g  adu lt  is  sex u a l ly 
mature a n d  ca rr ies  o n  i t s  l i fe of 
conti n u ous a ct iv ity with no appa rent 
rest ing  pe r iods.  

Between Septem ber and M a rch 
(typ i ca l h i g h se ason for i n sects) 
s i l v e rf ish rep roduce .  The m a l e  
depos its a s perm ca psu le ,  and the 
fema l e  picks it up and tra nsfers it to 
her  gen ita l i a  ( h ow rea l l y  bor i ng ) .  A 
rather l a rg e  egg (about the s i ze of a 
s m a l l  p i n head) for s uch a sma l l  an ima l  
is  then l a i d  anywhere near a food 
source, or s i mply on the lounge room 
ca rpet. 

S i lverf ish l ive for a bout four yea rs, 
and a re nocturna l .  They shun the l i ght 
a n d ,  when d i st u r be d ,  scurry wi th  
tremendous  speed to h ide i n c racks 
and crevi ces . The  a n i ma l s possess 
stro n g  toothed mand i b l es o r  jaws and  
the i r food i nc l udes  the  su rface of  
bookcovers ,  photog raphs  a n d  
wa l l pa per. T h e  sta rchy d ress i n g  i n  
these objects seems to prov ide the 
ch ief  attract ion . Dusty corners a lso 
seem to prov ide an attractive habitat 
and food sou rce. 

A lth ough  they a re cons idered tc;, 
be harml ess, s i lve rf i sh  neverthel ess 
cause co nsternation in any housetf6 1d .  
Wh i l e  we can c lean  and spray  �with i n  
the h o m e  to r id  us of these 
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freeloaders, one is th ankfu l that they 
are mere specks  on the carpet. The 
fact that they wi l l rea d i l y  devour  
the i r  own cast off ' sk i ns ' ,  o r  the  dead 
bod ies of other  i nsects, a n d  i n  
ca pt i v i ty show u n m ista k a b l e  
can n i ba l ist i c  tendencies, serves us to , 
g ive thanks  they a re not the s ize of 
the  fam i ly  dog .  

BY JOHN H U NT E R  

D I D  YOU KNOW? 

O Their common name is due to the 

rich silver lustre of their 

exoskeleton. which is co1 ered b.11 

minute scales that become a 

residue of fine metallic dust when 

brushed from the animal. Under a 

microscope each scale is as 

beautiful as a finely s ulptured 

scallop shell. 

O mong the most primitive of 

li11ing in eels. silverfish are so soft 

and delicate they have never tell a 

sin_qle trace of their existence as 

fossils in enduring prehistoric 

stone. 

O There are also many native 

species of silverfish that live under 

bark and leaves on the ground 

and never venture near human 

dwellings. Others are tolerated 

inhabitants of ant and termite 

nests. 



Discovering Perth 1s outdoors 
Perth and surrounding areas have a range of outdoor recreation sites that are perfect for visitors and locals alike. 
Here are publications packed with ideas for a great day out. 

PERTH OUTDOORS � 21 . 9 5
Perth Outdoors contains information on almost 300 nature-based recreation spots. 
Each is described in detail, with information about what to do there, facilities, 
travelling time, and the best time to visit. Full colour photographs, features and 
maps make it an essential guide for planning weekend or holiday outings. 

FAMILY WALKS IN PERTH OUTDOORS � 16. 4 5
Few capital cities have such a variety of natural areas right on their doorstep. 
This book sets out 50 walks to explore Perth's forests, woodlands, wetlands and coastal 
environments, ranging from a few hundred metres to 20 kilometres. Each walk is described 
stage-by-stage and illustrated with a mud map to keep you on track. 

MORE FAMILY WALKS IN PERTH OUTDOORS �16 .45
More Family Walks follows in the footsteps of the bestselling Family Walks. It contains maps 
and descriptions of another 52 walks, as well as features on some of the plants and animals 
you might see while out walking, and a list of common birds of the Perth area. 

POCKET SIZE GUIDES �6. 50
Each pocket guide is 64 pages, each 
full colour and packed with information 
and spectacular photographs. 

Discovering 
the Swan River 

Discovering 
Yanchep National Park 

Discovering 
---� Penguin Island 

Birds in the backyard 

Bugs in the backyard 

Beachcombers guide 

DEPARTMENT OF @ 
Available from good bookshops, newsagents and CALM offices, or by mail order from CALM at the address below (postal charges apply). 
Locked Bag 29, Bentley Delivery Centre, Western Australia 6983 
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Pipidinny Swamp, on the coastal plain north of Perth, 

is home to a variety of frogs. 

Photo - Jiri Lechman 
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