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This stunning calendar captures the unique 
moods of some of Western Australia's 
most spectacular landscapes, 
plants and animals. 

Each month is accompanied by an ind ividually selected 
photo, taken by some of Western Australia's top 
photographers, and includes important dates for the 
environment and history of conservation in Western 
Austral ia. A stu rdy envelope is provided for postage 
and gift presentation. 

Western Australia 2009 Calendar is available 
for $16.95 from: 

• good bookstores, 

• newsagencies, and 

• the Department of Environment and Conservation by 
- phone: (08) 9334 0333 
- website: www.naturebase.net 
- mail order: send your order and payment to 

Western Australia 2009 Calendar 
Locked Bag 29 
Bentley Del ivery Centre , WA, 6983 

- in person: 17 Dick Perry Avenue, Kens ington. 
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cont ibutors
Lesley Gibson started work wi th 
the Depa rtment of Environment and 
Conservation (DEC) in 2004 as  a 
R e  ·earch Scient ist, wi th in the c ience 
Divi s ion's Biogeography Program. As a 
stn-vey zoologist for DEC, she has taken 
part in  a regional b iological survey of 
the Pilbarn and is now coordinating a 
survey of se lected Kimberley isbnds. 

editor's letter 

Previomly, she "-'aS a Research Fe l low 
with Deakin Univers ity, Vic toria, 
for more than two years, developing 
predictive d istribution models of rare 
and threatened fa una species. Before 
this , Lesley worked in south-wes t  
Quecnsbnd for 1 0  years , where she 
conducted research on macropods with 
the Qu eens l and Parks and Wildlife 

We lcome to another edit ion of LANOSCOPE. It's an ed i t ion that lakes us once 
more f rom the top of Western Austra l ia r ight down to the south -west of the State 
with some fasc inat ing ins ights a long the way. 

I t takes an extraord inary amount of planning and preparation to enable teams of 
peop le to v is i t  some of t hese reg ions and carry out  the research that is so cruc ia l  
to the future of our env ironment. I n  th is  edi t ion, 'Treasures of a sunken coast l i ne :  
a b io log ica l survey of the Kimber ley is lands' (page 38) , g ives us an i n s ider 's v iew 
of the plann i ng and preparat ion i n vo lved in a biolog ical survey under way on the 
is lands off the remote K imber ley coast l ine . 

Desp i te its relative iso lat ion and rugged terra i n ,  parts of t he K i mber l ey have been 
affected by hu mans and re lated i m pacts such as weeds, fera l an imals and a l tered 
f i re reg i mes s ince E uropean sett lement. Wh i le the ef fects are apparent in some 
areas, ot hers have been more res i l ient  and are not as affected . The ir  b iod iversity 
cou ld ho ld the key to future management strategies i n  the area and a three-year 
b io log ica l survey being carr ied out wi l l prov ide valuab le knowledge to he lp. 

Heading south , sc ient is ts  John Alcock and Winston Bai ley descr ibe the amaz ing 
burst of l i fe they found in the Kennedy Range Nat iona l Park dur ing a v is i t j ust 
after  ra i n  had drenched the area and interrupted the drought in the Gascoyne 
reg ion . The ir exper ience and keen interest in  i nsects prov ides a rare v iew of the 
l i fe around them i nc l ud ing the wel l -camouf laged katyd ids and "mult i tude of
grasshoppers that  burst up and away" as they walked t h rough the park .  Read t he i r
account in  'The h idden katyd ids o f  t he  Kennedy Range'  on  page 22.

I t's not al l good news,  however, and t here are some c lear warn ings in  some of the 
features in t h i s  ed i t ion . 'Cora ls in cr is is '  ( page 1 6) looks at the coral bleac h i ng 
that has caused the death of cora ls and th reatens areas of reef around the wor ld . 
Western Austral ia's coral reefs are sti l l  i n  a re lat i ve ly heal thy state and t he art ic le 
d iscusses what can be done to hel p protect t hem. 

And, something 's wrong with our woy l ies. In 1 996 there were g reat ce lebrations 
when the nat ive marsu p ia l was removed from both the State and Federal 
threatened species categor ies fol lowing the success of recovery programs. Now, 
someth i ng 's gone am iss and woy l i e  numbers have dropped to such an extent i t is  
back on the endangered l is t  in WA. 'Down but not out :  so l v ing the mystery of the 
woyl ie  popu lat ion crash '  (page 1 0) looks at what has been happen i ng . 

'The b lack Swan : invest igating the estuary after dark '  (page 46) takes on new 
mean i ng in t h is ed i t i on through the eyes of n ight d ivers explor ing the Swan River 
in  Perth who uncover some s tunn ing nocturnal act i v i ty. We also f ind there 's good 
news about what is  happening with the western r ingta i l  possum ( page 54) and f i nd  
ou t  more about the new Walpo le Wi lderness area ( page 32) .

Browse through t he edit ion and you w i l l  f i nd there is p lenty to read and some 
amaz i ng photographs to b r i ng the words to l ife. 

f/4i1 
Kaye Verboon 
Execut ive Edi tor 

Serv ice , and completed her PhD on the 
nutritional ecology of the greater bilby 
through Sydney University 

Roland Mau has been DEC's Ningaloo 
Marine Park Coordinator for the past 
seven years. Before taking up die position 
a t  Ningaloo, Roland worked in various 
roles including research, environmental 
impact assessment , planning and policy, 
and monitoring in the marine ;md coastal 
program for the Queensland Park� and 
Wildlife St:rvice and the Great Barrier 
Reef Marine Park Aud1ority. Roland 
has a keen interest in coastal resource 
,nanagcment , cspcciall>• as it relates to 
r.ect·eational and commercia l tomism in 
tropical mar ine env ironments. He has been 
exposed to a broad range of conservation 
management issues through his work in 
the Red Sea in Egypt, the Maldives ,  the 
Great Barrier ·Reef and sub-tropical reefs 
of nord1ern ew South Wales. 

Adrian Wayne has been a Research 
Sc ientist with DEC since 1 997. ln 
1 994, he helped rediscover the Gilbert's 
potoroo, which was previott�ly thought 
extinct .  Now based in Manjimup, Adrian 
researches the ecology of forest vertebrate 
fauna (frogs, reptiles and mammals) , 
focus ing on the conservation of threatened 
species and fauna responses to timber 
harvesting and prescribed burning. This 
has included a detailed ser ies of studies 
on d1e ecology of the common brushtail 
possum and the western ringtail possum 
in the jarrah forest. Since late 2005, Adrian 
has led the investigation into the woylie 
decline in d1e southern forests . 

Natalie Jolakoski has been a Graphic 
Designer with DEC for the past six years . 
She works on a wide variety of design 
projects and part icu larly eajoys designing 
LANDSCOPE art icles and books. She 
is currently working on a book about 
Kalbarr i .  Natalie  enjoys visi ting 
the places featured in her 
design work, to gain creative 
inspiration and a connection 
with the areas. 

also comnbu ting . . .
Fiona Ga l loway, Leanne 
Thompson, Carolyn 
Thomson-Dans, Katie Schoch, 
Andrew Brown, Robert Davis , 
Norm McKenzie, Tony St.1r t , 
David Pearson,  Russell Palmer, 
John Huisman, Luke Twomey, 
John Alcock, Winston Bai ley, 
Paul de Tores ,  Suzanne Rosier, 
Jennifer Jackson, Judy Clarke, 
Lizzie Arnvid is,John Hunter 
and Sam.ille Mitchell. 
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Cover illustration by Pat Dundas 

This striking species of mulla mulla, 

known only by its scientific name, Ptilotus 

arthrolasius, occurs from the Murchison 

north to the Kimberley. It is a compact, 

perennial species which grows from 20 

to 75 centimetres high. The flowers are 

white, pink, red and purple in colour and 

appear from April to October. It grows in 

red sand, sandplains and on sand dunes. 

It is one of many species of mulla mulla, 

a genus that comes in a huge variety of 

stunning designs. 

Back cover photo by Marie Lochman 

Kennedy Range National Park. 
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10 Down but not out: solving the mystery of the woylie 
population crash 
This embattled native 111:irsupial is 011cc again 011 the thn.:atcnccl 
species list. Why? 

16 Corals in crisis 
Global warming is i111p:1cting on coral co1111m111itics across the globe. 

22 The hidden katydids of the Kennedy Range 
Spectacularly designed katydids delight scientists in Kennedy Range 
National Park. 

29 Last stand at Bell Track 
Fighting the dev;1stating cffrcts of Phy taphrlwm ci111111111c>111i in the Fitzgerald 
River ational J >ark. 

32 Walpole Wilderness 
The spectacular natural environment surrounding Walpole is earmarkl'd for 
furthl'r protection. 

38 Treasures of a sunken coastline: a biological survey of 

the Kimberley islands 
Biologic:il surveys of the Kimberley islands reveal their natural wonders. 



46 The black Swan: invest igating the estuary after dark 
Dive into the waters of the Swan estuary at night and discover a 
fascinating underwater world. 

54 Working to conserve the western ringtai I possum 
Translocation offers hope for these possums, threatened by urban 
expansion and development. 

Regulars 

3 Cont r ibutors and Editor's letter 

9 Bookmarks 
Shorebirds of Australia 
The Hot Topic 
A Potoroo's Tale 

45 Endangered 
Granite spider orchid 

52 Feature park 
Lesueur National Park 

62 Urban Antics 
Fly n1e to the 1110011 

Publishing credits 

Executive editor Kaye Verboon. 

Editors Samille Mitchell, Rhianna King, 
Carolyn Thomson-Dans. 

Scientific/technical advice 
Kevin Kenneally, Paul Jones, Chris Simpson, 
Keith Morris . 

Design and production Natalie Jolakoski, 
Tiffany Taylor, Gooitzen van der Meer. 

Illustration Gooitzen van der Meer. 

Cartography Promaco Geodraft. 

Marketing Estelle de San Miguel 
Phone (08) 9334 0296 Fax (08) 9334 0432. 

Subscription enquiries 
Phone (08) 9334 0481 or (08) 9334 0437. 

Prepress and printing Lamb Print, 
Western Australia. 

© ISSN 0815-4465 

All material copyright. No part of the contents 
of the publication may be reproduced without 
the consent of the publishers. 

Please do not send unsolicited material, 
but feel free to contact the editors. 

Visit NatureBase at www.naturebase.net 

Published by the Department of 
Environment and Conservation, 
17 Dick Perry Avenue , Kensington, 
Western Australia. 

4,~~ .... ,. 

"

0

~'\°- Department of 
\~_V,.J Environment and Conservation 

elfHA\J',"\ ~ 

Our environment, our future v 

LANDSCOPE 5 



N ext to everlastings, the nmlla 
nmUas or lalllbs tails of the 

�t·nus Ptilo111s arc one of the most readily 
recognised plants in Western Australia's 
arid regions. The Pilb,11-a in particular is 
ch:nactcrised by swaths of pink, white, 
green and yellow mulla llllllla species 
covering thou ands of hectare . While 
the genus i most prominent in the 
Pilbara, other mulla nmlb species can 
be found almost throughout WA, fi-0111 
the heathl:mds of the south coast to the 
islands off the Kimberley. 

Habit and habitat 

The genus Ptilo/11s is large, with 
more than l 00 species. Mulla 1m1llas are 
almost entirely endemfr co Australia, 
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with just Olll' spccit:s also occurring 
on tht: J ndonesian islands of Flores 
and Timor. he greatest diwrsity is 
found in WA whert: <)() per cent of 
the species occur. A big proportion of 
these can be found in the Pilbara and 
arid zone where they h,1vc devel ped 
a r:mgc of growth forms to cope with 
the extreme conditions. 

About half the species, including 
the most common and wide·pread, 
are annuals or ephemerals and so 
germinate, grow and flower quickly 
after de ere rains. Others vary from 
perennial herb., some with tubers or 
tuberous rootstocks, to woody shrubs. 
A good example of an ephemeral i. 
the fcatherhcads (Ptilot11s 111acrocepha/11s). 

Thi· is a common . pccies found on 
flood plains and other run-on areas 
thrm1ghout dry regions of WA. The 
greenish flower heads arc among the 
largest in the genus. In good seasons 
they cloak the landsc;ipc with dense, 
feathery carpet�. Perfect opportunists, 
they set masses of seeds with :1 hard 
outer coat, ennbling them to survive 
extreme conditions in the harsh years 
before the next rains or floods. 

1 n contrast co the boom and bust cycle 
of the ephemerals the cottouheads (P 
obova/11s) are tough, hardy survivor . This 
small shrub with stiff, tangled branches, 
grey leaves and pink, cottony _flower 
heads is found tluoughout Austt-alia 6.-om 
co;i. cal dunes to rocky outcrops. In years 



of extreme drought, it can die back 
almost to ground level then re-sprout 
when conditions turn favourable. 

Several species, such as the soft 
haired mulla nmlla (P. mollis), have 
become scree specialists. These rocky 
slopes of loose stones on the edges 
of outcrops and breakaways look like 
moonscapes and provide some of the 
harshest environments in Australia. 
Often one or a few species of mulla 
mulla are the only plants to be found 
surviving in these environments. Similar 
to the cottonheads, the soft haired mulla 
mulla has the ability to sit dormant 
through many hard years and is often 
covered in a dense mat of white hairs for 
protection against the harsh light. Their 

soft, grey appearance provides a stark 
contrast to their rocky habitats. 

Other mulla mullas occur in more 
forgiving environments. Narrowleaf 
nmlla mulla (P. drummondi1) is one of the 
most recognisable and is conm-ion in the 
Darling Range and from the south coast 
to as far north as the Kimberley. 

Flowers 

The name Ptilotus comes from the 
Greek word Ptilon, meaning winged or 
feathered. The feathery appearance of 
the flowers is caused by the abundant 
long, soft, often branched hairs covering 
and sometimes almost hiding the flower 
parts. The flowers lack normal petals 
and sepals, instead having two whorls 

Above Goldfields mulla mulla (Ptilotus 
helichrysoides) . 
Photo - Robert Davis/DEC 

of stiff, papery flower parts called tepals 
surrounding the stamens and ovary. 
Flowers are typically arranged in spike­
like inflorescences, ranging in shape 
from spherical to cylindrical. Their 
colours are conu11only pink, white, 
green and yellow, while the hairs often 
add a soft, greyish tone. 

With a few exceptions, mulla mulla 
species fall into two distinct groups. 
The most readily recognised group has 
prominent hairs with distinct whorls of 
side-branches-each hair is like a tiny 
pine tree. The outer tepals are much 
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larger th;m the inner tt:pals and nearly 
always have erratcd tips. Tht:y haw a 
curved style which is fixed off-centre 
on the ovary and a combination of 
three fertile stamens and two colourt:d 
stan 1 i 11 odes. 

Flowers .in the second group either 
lack hairs entirely or have u11b1�1nchcd 
h:iirs which arc segmented m 
appearance. The style in these species is 
straight and centrnlly fixed to the ovary 
and all five stamens are fertile. 

Uncommon and fascinating 
plants 

Tht:re are 19 species of mu Ila mulb 
cbssed as a priority species, meaning 
they ;in.:: under threat or poorly known, 
,md one specie· is declared rare. The 
most threatened species is bunch leaved 
mulb 111ulla (P. fasciwlaws), which is 
restricted to the margins of salt lakes 
in the wheatbelt and is su ceptible to 
salinity and rising watertabJes. 

Severa.I species have not been seen 
for many years :md may be extinct. 
However, this apparent rarity may be 
explained not by lwbicat destruction 
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bt1t taxonomic difficulties. Many mulb 
nrnllas inh:ibit re!Tlote areas of the tate 
and arc opportunists that m;iy only b • 
noticeable in the landscape for short 
periods of time. This me:111s that they 
arc infrequently collected. 

With more botanical cxplo1�1tion 
and collecting efforts in rc1note areas, 
n10rc of these striking and iconic 
Aowers may well be rediscovered. 

Top Royal mulla mulla (Ptilotus 
rotundifolius) and tall mulla mulla 
(P. exaltatus) near Tom Price. 
Photo - C/1ris Garnett 

Above left Cottonheads (P. obovatus). 
Photo - Sallyanne Cousans 

Above Soft haired mulla mulla 
(P. mollis). 
Photo - Michi Maier 

Below left Featherheads 
(P. macrocepl1alus). 
Photo - Robert Davis/DEC 

Robert Davis has been employed with the 
Western Australian Herbarium fm the 
past 13 years. He has worked 0,1 a range 
of projects and is curren11y working as an 
Identification Botanist. His primary role 
is general identifications and confirminQ 
priority and rare flora. As well as studying 
the genus Pl/lo/us, Robert is developing 
electronic keys tor Ptilotus. Gomphrena. 

Swainsona and Darwinia. 

He can be contacted on (08) 9334 0497 or by 
email (robertdavis@dec.wa.gov.au). 
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bookmarks by Samille Mitchell 

Shorebirds of Australia 
Authors: Andrew Geering, Lindsay 
Agnew and Sandra Harding 
Publisher: CSIR0 Publishing 
256 pages, paperback, 
colour photographs 
ISBN: 978 0 6430 9226 6 
RRP: $49.95 

Shorebirds are especially 
amazing birds-some of them travel 
more than 10,000 kilometres non­
stop to migrate to Australian shores. 
This book brings together the latest 
information about the evolution, 
ecology, behaviour and distribution 
of shorebirds in Australia. It also 
provides a wealth of information 
to help birdwatchers identify 
different shorebirds, as well as 
colour photographs of each profiled 
species. 

The Hot Topic : 
how to tackle global 
warming and still keep 
the I ights on 
Authors: Gabrielle Walker and 
Sir David King 
Publisher: Allen & Unwin 
309 pages, paperback 
ISBN: 978 0 7475 9395 9 
RRP: $29.95 

This book cuts to the truth 
about global warming. It presents 
solid scientific arguments aimed 
at debunking theories such as 
global warming being a natural 
cycle and talks about the effects 
global warming is already having on 
nature 's intricate balance. But it's 
not all doom and gloom either. The 
book presents practical ways for 
individuals to make a difference and 
helps us work out if politicians are 
on the right track to combat global 
warming. The book is written in a 
conversational, easy-to-read style. 
The author of An Inconvenient Truth, 
Al Gore, rates it as a "beacon of 
clarity" and author of The Weather 
Makers, Tim Flannery, says: "This is 
a fantastic book. It's just what the 
world needs right now". 
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A Potoroo's Tale 
Author: Sandy 0'Doherty 
Publisher: Sandy O'Doherty 
29 pages, full colour illustrations, 
paperback 
ISBN: 978 0 646 48069 5 
RRP: $15.00 

This children's book tells the 
tale of Quiz, a Gilbert's potoroo, 
and the adventures he encounters 
on his search for truffles. The story 
should not only delight children , 
but also help educate them about 
this highly endangered native 
mammal , which occurs only at Two 
Peoples Bay Nature Reserve and 
on Bald Island near Albany. It also 
introduces other Australian species 
such as the tawny frogmouth, 
quokka and banksia, as well as the 
introduced fox . Twenty per cent of 
profits from the sale of the book 
go to the Gilbert's Potoroo Action 
Group to support recovery programs 
for this endearing animal. 
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HOT 
TOPIC 
HOW TO TACKLE GLOBAL WARMING 
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Above Wandoo woodland in Dryandra 
supports a woylie population. 
Photo - Marie Lochman 

Right The common native truffle 
Hysterangiurn sp. forms part of the 
woylie diet. 
Photo - Richard Robinson/DEC 

was attributed to foxes. However, 
a parallel research program lead by 
DEC Senior Ilesearch Scientist Nicky 
M:irlow in Dryandr:1 and Tutanning 
has shown foxes to be :1 real problem 
in these areas. 

The rese:irch m the Upper 
Warren has shown that the decline 
involves increased mortality rates of 
adult woylies and, although it appears 
woylies continue to breed despite the 
decline, it remains unknown at this 
stage how many young survive through 
to adulthood. 

So what is to blame;, Multiple 
interactive factors are probably 
responsible. l)redators and scavengers, 
especially cats, have been associated 
with almost all observed woylie deaths 
in the Upper Warren. While in stable 
populations this is likely to be the 
usual fate of the old, the weak and the 
unlucky, it seems no woylies are safe 
in those populations in decline. This 
may be due to an increase in predators 
but there is some evidence that disease 
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m:1y be the main cu lprit. While some 
of the key evidence remains elusive 
at this stage (not helped by pred:1tors 
and scavengers eating the woylies 
and all the evidence of disease along 
with it), some key suspects have been 
identified-namely two parasites called 
Tbxoplasn,a and "fl')'pa11oso1na. Together 
these parasites have proven a particularly 
devastating mix for other species. T he 
same may be true in this case. Other 
stresses that help trigger the diseases, or 
different diseases altogether, may also 
be involved. While there are some very 
tantalising clues that have already been 

unearthed, more is needed to get to the 
bottom of this mystery. 

Understanding disease 

Disease is a primary threat associated 
with at least 11 per cent of declining 
vertebrate species. The Tasmanian devi l 
is threatened by a facial tumour disease, 
C/1ytridi1nycosis attacks many frog 
species and koalas are often stricken 
with Ch!a,nydia. In addition, western 
barred bandicoots battle against the 
Papilloma virus and Gilbert's potoroos 
can becon,e infected with 1i'eponen,a 
(similar to human syphilis). 



Below Woylies. 
Photo - Sallyanne Cousans 

Wildlife diseases can also pose 
significant human health issues, by 
potentially transferring from animals 
to humans. Avian influenza , SARS, 
salmonella and Ross River virus are 
just some examples of this. Surprisingly 
little is known about the present disease 
status of WA's native fauna, including 
the woylie, let alone what implications 
there may be for humans. 

T he Woylie Disease Reference 
Council was established with experts 
in their field from Murdoch University 
and Perth Zoo. This highly talented 
group is charged with the task of trying 
to understand what diseases woylies 
may have and, more importantly, what 
role they may play in the current 
woylie decline. 

Where to from here? 

Equipped with such findings, key 
players met at a major symposium 
and workshop at Murdoch University 
in February this year to discuss the 
problem. Environment Minister David 
Templeman, WA Chief Scientist Lyn 
Beazley and DEC Director General 
Keiran McN amara attended, as well as 
experts from around Australia and as far 
away as New Zealand and Canada. As 
well as sharing their findings , participants 
considered the priorities and worked 
out how best to respond to the situation 
based on the current evidence. 

Given the rapid and substantial 
decline, it is clear that researchers and 
conservation managers need to build 
on the achievements of th e initial 
rapid response to give the woylie 
the best chance of a full recovery. 
The chances of solving this mystery 
are in1measurably greater while the 
declines are occurring and the culprits 
are still at the ' crime scene'. 

Despite the unknowns , people 
working on the project remain quietly 
confident about the woylie's future. 
Armed with this optimism, they are 
faced with the task of rallying further 
financial support from government and 
non-government sectors . With such 
resources and hard work, scientists 
remain hopeful the latest chapter in 
the woyli e story will conclude with a 
happy ending. 

-C: - Subfossil evidence 

Historical distribution 

Current distr ibut ion 

. ...,,-.. 

V 
Brief history of woylie distribution and abundance 

1800s The woyl ie is distr ibuted across much of southern and central Austral ia. 

1960s Only three remnant woylie popu lations remain- Dryandra, Tutann ing and 
Upper Warren. The rest have succumbed to the effects of land clearing 
and feral animal predation . 

1970s Iso lated increases in woyl ie populations start in response to fox 
cont rol and translocations. 

1996 The Depart ment of Conse 1·vat ion and Land Management begins it s 
Western Sh ield conservat ion progrnm, target ing foxes and resul t ing in 
more woyl ie t ranslocat ions. 

1996 Woy lie popu lations have recove red to the extent they are de-listed 
from State and Commonwealth endangered and threatened spec ies lists. 

2001 Woy lie popul ations start to decline at Dryandra. 

2002 Populat ions start to decline in the Upper Warren and Batall ing. 

2008 The woyli e is re-lis ted as endangered in Western Austra lian. 

Sam ii le Mitchell is a LANOSCOPE Editor and Department of Environment and 
Conservation (DEC) Publ ications Officer. She can be contacted on (08) 9389 8644 or 
by email (samille.mitchell@dec.wa.gov.au) . 

Adr ian Wayne 1s the DEC Research Sc ient ist leading the efforts of the Woylie 
Conservation Research Project. He can be contacted on (08) 9771 7992 or by email 
(adrian.wayne@dec.wa.gov.au). 
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There is a crisis taking~place right now in-

the worlg?ocean_s. Coral bleaching, caused 

by stressf~I environmental conditions driven 

larqelilt.by climate change, has already 

idespread death of corals and 

huge areas of reefs around the world are 

under threat. Despite being affected by 

two significant worldwide coral bleaching 

events-in 1998 and 2002-Western 

Australian coral reefs are still in a relatively 

healthy state. But that doesn't mean this 

will always be the case. What can we do to 

help safeg 



A 111:1ss coral ble;1ch i 1 1g event _ i n
· t 9 9 8  :1ffected every geograp hical

cor:il reef re:1 l 1 1 1  in the world :md it 
became th e most severe: on record at 
t h :1 t  t ime .Wi th i n  A 1 1 s tr;1 l i : i , ,1e r i a l  su rveys 
of the  G rea t  lbr r i e r  Reef M;i r i n c  Pa rk 
revealed tha t  67 pcr cent  of i nshore 
rcd s  had  h i gh or seven: levels of 
b l ench i ng . On the worst a ffected reels ,  
8 1 l per crnt  of corals d ied du r i ng the 
fo l lowi 1 1� m omhs .  Evc 1 1  more severe 
was the evrn t in 2002, whe 1 1  acr i; i l 
surveys of (A I red� recorded bl e; ich i ug 
i n  a l most (i ( )  per cent  01 t hem . U p to 
90 per cent  of cora l s  d ied  0 1 1  t he  worst 
a ffected i ns lwre ree f, .  

Si m i br sccn;ir i os were occurr ing in 
most cor ;1 I  n:ds arou n d  the worl  . I .  I t  
i s  es t imated th;it  th is event  ca used the  
l oss of a t  l east  I (1 per c en t  o f  thl' world 's
coral red's-;1 l oss o f  mon: t h :m 25 , ( )( )( )
Sl! U :lre k i l om e tres of reef. Coral ree fs
i n  many parts of the  l ndi :rn Ocea 1 1-
su ch as a l on g th e eastern coast of
A fi· i ca-cou l d  no t  recover fro 1 1 1  cor:1 1
bleach ing  :1 1 1 d  d i ed .  The  most recen t
m;1jor cor:1 I bk:H.:h i 1" 1 g even t  occu rred
i n  the Ca r ibbe:1 11 i n  2005 (one of t h e
two h ottest years si nce  rccords st : 1 r ted
in 1 8 80) .

The i l l l p ac t  or cor:d bkach ing  
ha s  1 1o t  bce 1 1  we l l  s tudied i n  Western 
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A ustr:i l i a .  We do know tha t  d ur i ng the  
I lJ lJH 111.1ss coral b l each ing  eve n t , Scott 
l l.. eef, ; 1 1 1 ofEhorc K im berley : 1 to l l  (sec
'L ife in iso la ted oases ' , LA D.SCO/ >/ :',
W i n ter 2007) w:1s o n e  or the worst
,1 fli.:cted cor:il reef� i n WA , l osi n g  RO per
cent  of i ts cora l  to depths of 30 metres .
Severe bleachi ng was a lso recorded i n
HO per cent of cora ls i n  th e M a ry A n n e
I s l a n d  C roup, sou th  o f  Ll:i rrow l sb 1 1d,
wh i c h  is wit h i n  a n  a re:1 t h :1 t w i l l  be
cons i dered for new 1 n : 1r i 1 1 c  parks :1 1 1 d
reserves (sec ' P i l ba r, 1 ,1 1 1 d  Eigh ty M i l e
Beac h :  m u l ti p le objec tives. one  n wri n e
p la n n i n g  p rocess ' , UI NDSCOPii,

Au tu m n  2008) . A l thou gh there i • 
a kn owledge defi it from WA , the 
exte nsive rc:sea rch conducted on the 
G rc,1t 13 , irr i c r  Rcef and  elsewh ere 
h :is cnsu red th,1t 1 1 1 :1 r i ne ,sc ientists are 
ga 1 1 1 1 1 1g :1 t ho ro u gh tmdc rsta n d i ng 
or the eve nts th;1t givl' r i se to <.:ora l 
bleach i n g . 

Biology of bleaching 

RL'L' f-lJL1 i l d i 1 1g co 1� 1 l s  (h a rd cnr:ds) 
d1 r ive i n  rhc  w,m n w;1tcrs of tropic:1 I 
a n d  sub t ro p i c:1 I l :1 t i t t 1 dc s ,  h av i n g 
d evel oped i n to L'X ten s ive cor,1 I  reef 
ecosystems over thousands to m i l l ions 
or years. 

The grea t  m ajor i ty of h,i rd cornls 
:i re a b le to cxist i n  t hese n u trient-poor 
wa ters th rou gh mai n tai n in g mu tu al ly 
bencfic ia l ( sy1 1 1 b i o ti c) rel at i on sh ip s  
w ith t i ny cc l l s  o f  :dgae k now n as 
zo ox a n t h l' l la c . The m i croscop i c  
zoox:111 thc lhe fi n d  a safe haven i n  th e 
l i v ing tiss ue  o f  n:c f-bui lcling cor;i l s  and
co n tribu tt.: to giv ing th t.: cora ls their
co l o u rs . L ike  o ther p b nts, th cy captu re
energy fi-0 1 1 1  t he  s u n  hy photosymh esis ,
prod uc i ng e n ergy- r ich com pou nds
absorbed by t lw co r:1 1  hmc .  Corals a rt.:
high ly depen dent  o n  th i s  rebtio nsh i p, 
rl·cei v i n g u p to ') ( )  per cent  o f  t h eir 
energy req l l i rcments i n  this way. 

Th i, symbiot ic  relat i onsh ip be tween 
the cora l  ;i nd the zoox;in thelhe, 
however, c,1 1 1  ru n i n to problems dur ing 
p rolo nged, h i gh e r- t h a n -nor mal sen 
tcmpernt.ure s .  U n der the. e condi t ions, 
the s un 's energy leads to the product ion 
of h ighly corrosive oxygen rad icals by 
the zouxan thelbe with in  a coral polyp. 
This da1 1 1:1ge, the part of the nlgae where 

Previous page 

Main A healthy staghorn cora l garden at 

Ningaloo Marine Park. 

Photo - Suzanne Long/DEC 

Inset B leached coral at Rowley Shoals 
Marine Park.  

Photo - John Huisman 

Above What WA stands to lose: a 

d ivers ity of healthy corals i n  the 

Montebel lo Is lands Marine Park. 

Photo - Suzanne Long/DEC 

Left Regu l a r  monito r i ng of WA's marine 
parks by Department of Environment and 

Conservation sc ientists wil l enable the 

department to monitor cora l bleaching. 

Photo - Suzanne Long/DEC 



Above The Abrolhos Islands has the 
world's most southerly coral reef 
system. 
Photo - David Bettini 

photosynthesis takes place. As a result, 
corals expel the algae and the corals 
look paler as the loss of zooxanthellae 
renders the tissue largely transparent. 
The calcium carbonate skeleton is then 
clearly visible, making the coral appear 
bright white or 'bleached'. 

Although corals are often able to 
recover from such events quite well, 
especially if the high temperatures do 
not go on for extended periods (there 
is also great variation between different 
coral species , and even between 
different colonies of the same species, 
in their susceptibility to bleaching 
events) , projections of climate change 
suggest that, by the year 2100, the 
global average temperature is likely to 
increase between 1.8 to four per cent 
from 1980 to 1999 values. This would 
have catastrophic effects on the world's 
coral reefs, including those in WA. 

Less commonly, coral bleaching can 
also be caused by anomalously low sea 
water temperatures . This occurred at 
Ningaloo Marine Park in July 2006, 
when most of the back-reef sections 
were bleached from aerial exposure 
during low spring tides that coincided 
with unusually low air temperatures. 
Fortunately, within a few weeks, 
almost 100 per cent of affected corals 

recovered. This was the first ma_ior 
sea temperature-related coral bleaching 
event recorded at Ningaloo Marine 
Park, highlighting the importance of 
careful conservation management to 
maintain the reef. 

A new threat: ocean 
acidification 

A paper published 111 Science 
magazine in December 2007 argued 
that unchecked global warming would 
potentially decimate coral reefs and the 
100 million people and one million 
species depending on them. The study 
used inforrn.ation built up over the past 
decade to project how reefs would 
look if greenhouse gas emissions were, 
or were not, controlled. 

At the sam.e tim.e as the world's 
oceans are warming, their acid levels 
are increasing due to higher levels 
of carbon dioxide in the atmosphere 
dissolving into the waters. This is 
potentially disastrous for reef-building 
corals, as acidification affects their 
ability to form skeletons. The level of 
carbon dioxide concentration in the 
Earth's atmosphere is currently 380 
parts per million, the highest in at least 
one million years, if not 20 million 
years. According to the paper's authors, 
if future emissions exceed 500 parts per 
million the world's reefs will disappear 
on a large scale. Once this critical 
threshold is reached, a coral is unable 
to extract carbonate from the water 

to form. its skeleton. It appears that 
this acidification is now taking place 
over decades, rather than centuries as 
originally predicted. 

WA coral reefs 
So how will climate change impact 

on WA corals? Coral reefs in the 
Ningaloo Marine Park, Rowley Shoals 
Marine Park, the Dampier Archipelago 
(likely to be declared a marine park 
later this year), the Montebello-Barrow 
Islands marine reserves, the Abrolhos 
Islands and many other areas are all 
likely to be affected. 

The effect of climate change on 
Australia's marine areas was a major 
theme of the Australian Coral Reef 
Society Conference held in Fremantle 
in October 2007 . According to keynote 
speaker Professor Charles Sheppard, 
from the University ofWarwick in the 
UK, coral bleaching in the 1998 and 
2002 events has already had a terrible 
human cost, with uncounted numbers 
of people from subsistence, fishing­
based economies dying and suffering 
food shortages as a consequence of 
dim.ate change. Coral reefs in n1any 
parts of the Indian Ocean-such as 
along the eastern coast of Africa-that 
were subject to major pressures from 
overfishing and pollution could not 
recover from coral bleaching and died. 
Significantly, Professor Sheppard said 
coral reefs were best able to survive such 
severe coral bleaching where they were 
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1 10 t  s u tfrr i , 1 g  fro l l l o thL·r  pr,·ssu rL' S .  Cor; i l  
1 1 1ay bccrn 1 1 (· stressed fi-0 1 1 1  ccosystL· 1 1 1  
p ressu res d u L' t o  :1 1 1 c h nr d :1 1 n : 1 gc .  
nwrfohi 1 1g ,  i n.:dg ing, rcdl lred wa ter 
q u: t l i Ly :1 1 Hl : 1 s soc i :m·d di s,· :1 ses , d , crchy 
n:d uci 1 1 g  i ts ab i l i ty to withsta 1 1 d  heat  
s tress assoc i a ted wi L h  c l imate d 1 angL' , 

Es tab l i s h i ng :1 com p rehensive, 
:1dcq uatc a 1 1d n.:prcsL' 1 1 tative network o f  
1 1 1ar i 1 1c parks i s  extn.: 1 1 1cly i mportan t  
beca use, w here 1 nar i 1 1 c  envi ro1 1 1 1 1cnts  
a rc wel l  1 1 1anagcd.  t h is con tr ibu tL'S to 
the rcs i l i c: 1 u . :c of 1 1 1 a r i 1 1c ccosystc 1 J 1 s  a 1 1d 
he lps thc 1 1 1  more eas i l y  �vc:t thcr seven: 
cnvi ro1 1 1 1 1 cntal s tresses s t 1 ch  : 1 s  cora l 
b leaching :l l ld other dkcts of · l i mate 
change.  

What can be done? 

M ust 1 1 1 : 1 r i ne sc i e nt is ts bcl i L'VL' t l ic:  
o n ly re: 1 !  solu t i o n  to cora l  bk:1<.: h i ng i s
tQ s ign ifi ca n t ly red uce glo ba l ca rbo n
em issi o m  th:1 t a rc l i n ked to gl obal
w:1r1 1 1 i 1 1g .  It wi l l  be i l l l pO rta n t  for
nati ona l  a n d  i 1 1wrn:1t i ona l  col laborati on
to occ u r  and  wi l l  re l y  on d i 1·cct
con tr i bu tions from ind ividt 1a ls ,  i 1 1dt 1 stry
;m d gove r n ments to red uce ca rbo n
e m i ss ions  :rn d addrcs� cl i 1 1 1 a te  cha nge
ISSt l eS .

H al t ing cl i mate cl ange wi l l  only be 
accon1pl i  bed through concerted global 
acti on to i nc rease en ergy effic iency, 
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: 1 dop t  renew:, hk c 1 1 ngy opt i om. rnl uce  
grec:1 1 h o use gas emis s i o ns t h ro u gh :\ 
r: 1 1 1 gc of tn: l 1 1 1 o l ogi c: i l  i 1 J 1 1ov:1 t i n 1 1 s  :rnd 
1 1 1 i 1 1 m 1 i�l' l :md cl ear in g.  

The WA C ovn 1 i 1 1 1 L· 1 1 t i s  co1 1 J 1 1 1 i L tcd 
to red u c i n g  grl'L' l l  h ome g:1s em iss ions . 
for ex : 1 1 npk, by 20 I O the p ubl i • .1cc tor 
w i l l  be b t 1y i 1 1g  at  least 20 per cent  of 
i ts L' l l e rgy ri -0 1 1 1  ren ewab l e  sources . The 
WA C overn ment  has a l 1 1 1ost dou bled 
the length o f  Pe rth 's rn i l  syste 1 1 1-
ta k i 1 1 g  abou t 2:i ,000 ca rs o f

f 

our  ro: ,d �  
every day. ! t  has : , l so t·st:1b l i \h1.:d a 
wcbsi t<.: (w w w. a ct 1 1 ow. wa . gov. ;1 u) to 
h elp the  publ i c  take steps towards a 
gree 1 1er fu tu re. 

Spec i fi c  a c ti ons to prote ct the  
1 1 1a r i 1 1,.:  c 1 1v i ro n 1 1 1e 1 1 t  : l l l d h e ! µ  1 1 l : 1kc 
WA 's 1n :1 r i 1 1 e  ecosystems more rcs i l i c: l l t  
to c l i n 1 : 1 t1.: c h a n ge i 1 1c l udc:  pbm to 
expand th<: m1 mbcr l> 1 1 1 :1 r i 1 1 e  parks in 
WA , with fo u r  new reserves e x pect.cd 
i 1 1  2008. These 1 1 1 e:1 surcs wil l  i n crease 
the area protected i n  ma r i n e  pa rks to 
· 1 4 per cent of ou r vatcrs.

Mar ine  f-Jark man agemen t pract ices, 
such  as the establ i sh 1 1 1 e11 t of s,1 1 1 ctuary 
zones and  pu bl ic 1 1 1oo r i n gs,  a l l  help 
to i n crease the  re .� i l icnce o f  WA 's 
1 nari n e  pa rks to bl each ing  eve n t., 
by reducing or removing nddit ional  
p ressu res o n  cora l . Over the past 
few years the WA G ove rn m e n t  has 

Left B leaching can a lso occur due to 
factors other than thermal stress .  For 
example ,  when mass cora l spawning 
occurs in certa in weather cond i t ions ,  
the spawn can be pusl,ed i nto bays and 
l agoons ,  deoxygenati ng the water and
k i l l ing corals ,  f ish and other an i ma ls .
Photos - Claire O ·ca/lag/Jan/DEC

s ign i fi c a n t l y  i 1 K rl' : 1snl t h e  :m 1o u 1 1 t: of 
ti. 1 1 Jd i 1 1g L o  1 1 1 : 1 1 1 : ige exist i n g  and  new 
n w ri 1 1 e  µ;irks .  

! t  has a l so com l l l i ttcd 2 1 mi l l ion
over five  years ti -0 1 1 1  J u ly 200(, to  cst :1bl ish 
th1-: Western A ustra l i an  Mar i n e  Scicnct· 
I 1 1 s t i t 1 1 t l' (WA M S I ) . WAM S I  contr ibu tes 
f i. 1 1 J d i 1 Jg to resc:: 1 rc h  by CS ! RO, the  
A ustra l i : \ 1 1  l n s t i t l l l' l' o f  M : 1 r i n t• 
Scirn ce (A I MS). th e ! kpart1 m· nt o f  

n v i ro 1 1 1 1 1 e 1 1 t  :rn d Conserva tio n ( ! ) EC) 
and  l o c:d 1 1 1 1 ivcrs i t i es i n to WA 's mar ine  
b iod i versi ty and  the i l l lp :icts o f  c l i mate 
c h :1 1 \gt· 0 1 1 the Sta te 's 1 n :iri 1 1e  a reas .  

WA M S I a n d  CS I RO. 1 1 1  
co l l : 1 bor:1 t ion with I ) EC, :ire dewloping 
a 1 nodcl t h :1 t  wi l l  p red ict  the l i ke l y  dkns 
of di fferc 1 1 t  c l i 1 1 1ate change sce1 1 :1 r ios on 
N i ng;t loo M :1 r i 1 1c ! ':i rk :md wh ich  w i l l  
he lp  1 1 1 :1 1 1 :ige the i 1 1 1p;1 c.:ts of h rn n :1 1 1  use 
o f  t h e  reef. Th is model wi l l : ,!so a µply to
the consnvat ion of ot he r  cora l  reef., i n
W A  i n  re la t io 1 1  t o  d i n iate chan ge. 

Marine park management 

In  b Le  2( ) ( ) 7 . rwo D EC 1 1 1 a r i 1 1 c  p :1 rk 
1 n : 1 1 1 :1 ge 1 1 1 en t  s ta ff a t tended :1 workshop 
:it ady El l i ot l sl ;1 1 1d in the C reat 1 3 :1 rr i cr 
R eef Mari n e  Pa rk on 1 1 1 a 1 1agi 1 1 g  cor;1 J  
reef., in responSl' to c l i m a te c.:hangc. 

i ng:1!00 M ar ine  Park Coordi n : i tor, 
R o b n d  M a u ,  :1 1 1 d  Wes t K i 1 1 1 bnlcy 
District Mar ine  and  C :o:1sta l  Reserves 
O nircr. F i o l la G a l loway (w ho 1 na 1 1ages 
t h e  R owky Sh oa l s M a r in e  J >a rk ) .  
:mended t h e  workshop wi th 2 1  othe r  
govern1 11cn t and  n o1 1 -gove r n 1 1 1c 1 1 t  
re p rese n ta t ives fi-0 1 1 1  l 1 1 d o n csi :1 , 
M :1 l .1ys ia , t he  P h i l i ppines . Thai h n d ,  
H awai i ,  A li s tra l ia's G reat 13:irricr R.cef 
M ar ine  ! 'a rk A u th or i ty  :md oth e r  
Commo n weal t h  mar ine reserves . 

Led by Pau l M a rshal l  and  Heidi  
Sch u t tenberg, tra iner from A ustral ia 
and the USA 's a t i on al Ocean ic and  
Atmospher ic  Admi n is t rat ion (N OAA) 
presented an i n tensive five days of 



Background r ight Healthy corals i n  the 
proposed Dampier Archipelago Marine 
Park. 

Below Yel low boxfish in a staghorn cora l .  
Not on ly cora ls ,  but the animals which 
depend on them ,  need our he lp .  
Photos - Suzanne Long/DEC 

lectures and field exercises to increase 
capacity for planning, monitoring and 
responding to climate change and 
bleaching events in coraJ reefs.  

Topics covered ma n agement  
issu es such  as  developing response 
frameworks, coraJ reef res i lience ,  social  
and economic impacts , i nterpreting 
remote sensing data, management  
interventions ,  and  the development of 
bleaching response plans .  

WA 's Ningaloo Marine Park and 
Scott Reef are already 'virtuaJ' stations for 
which au tomated email alerts are issued 
to Western Australian coral reef managers 
when N OAA satellite observations 
indicate that water temperatures are 

r ising beyond critical  J im.its.  Roland and 
Fiona nominated additional locations off 
the Pilbara :md Kimberley coast that wil l  
become pan of the NOAA's worldwide 
coral  bleach ing eady warning system 
( w w w. c o r a l re e fw a t c h .  n o a a . gov / 
satel l i te) . These include the Montebello 
Islands Marine Park, Rowley Shoals 
Marine Park and Montgomery Reef, 
which l ies on th e Kimberley coast  
just offshore from the proposed W.'llcott 
Inlet National Park. 

Wh i l e  corals are found in bot h t rop ica l and temperate lat i tudes-for example ,  
temperate cora ls are found at  Esperance-their ab i l ity to adapt i n  response to 
c l i mate change i s  in doubt .  Corals are local l y  adapted to the water temperature 
in which they l ive and t heir to lerance for cond it ions can certa i n ly change over 
t i me. The problem is the speed at which c l imate chang i ng is occurr ing .  Dur i ng 
the per iod of warming after t he  last ice age , t he  Eart h reached a temperature 
between 5-7°C hotter t han today. Th is  change occurred over about 10 ,000 
years but was so dramatic that many species became ext i nct and most mar i ne 
l i fe experienced changes i n  d ist r ibut ion . The rate of change we are cu r rent ly
exper ienci ng is between 50 to 1 00  t imes faster and scient ists are unsu re whether
spec ies w i l l  be ab le to adapt i n  t ime.

Myth 2 :  Some corals are more res i stant to bleaching the second t ime around.  

When bleached corals re i ncorporate zooxanthel l ae i nto the i r  t issue t hey may 
take i n more t han one type (or c lade) of a lgae ,  some of which may have i ncreased 
to lerances to i ncreased water temperatures. Even i f  corals cou ld  take in new 
types of more res ist ant a lgae ,  there wou ld st i l l be major problems, i ncluding 
the fact that corals themselves only have a specif ic temperat ure range at wh ich 
t hey can l ive. The second problem is t hat there is no scient i f ic proof that th is  
method would happen quick ly enoug l1 to help cora ls  adapt to  i ncreas i ng water 
temperatures . 

Since Roland and Fiona's return, a 
discu s ion forum has been held through 
DEC 's Marine Science Program to 
raise the issue of coral bleaching and 
its i mplications for Western Australian 
coral reefs.  Further discussions on 
relevan t  managemen t actions  are 
planned for 2008. 

DEC will continue to monitor the 
health of coral conununities in WA's 
marine parks and re.seI-ves as part of 
its long-term monitoring programs. 
The public can help by reporting any 
observations of coral bleaching to DEC's 

Mar ine  Science Program or to the 
department's Bxmouth Dist6ct office.  

Sentinels of the sea 

Like other important enviromnental 
indicators on land, such as frogs, which 
are the first animals co disappear or show 
stress when things start to go wrong, coral 
reefs are the sentinels of the sea. The 
In ternational and Coral Reef I nit iative 
has declared this year the In ternational 
Year of the Reef-time for us all to 
reflect on how our specific actions can 
have an impact on our oceans.  

Roland Mau Is the Department of Env ironment and Conservat ion 's 
(DEC's )  N ingaloo Mari ne Park Coord i nator based in Exmoulh .  He can 
be contacted on (08) 9947 8003 or by emai l  ( roland .mau@dec.wa.gov.au) . 

Fiona Ga l loway is D EC's Marine and Coastal Reserves Off icer i n  the 
West Kimber ley Distr ict, based in Broome. She can be contacted on 
(08) 91 95 5503 or by emai l  (f iona . ga l loway@dec.wa . gov.au ) .

Leanne Thompson is a planner at DEC's Mar ine Po l icy and Plann i ng 
Branch i n Fremantle . 

Carolyn Thomson- Dans is D EC's Senio r· Communicat ions Officer 
(Marine) and a LANDS COPE Ed i tor. She is  based al DEC's Mar i ne 
Po l icy and Planning Branch in Fremant le . She can be contacted on 
(08) 9336 0100 or by emai l (carolyn .thomson -dans@dec.wa . gov.au) .

The authors wou ld l i ke to ack nowledge Su zanne Long and Chris 
S impson from D EC's Marine Sc ience Program and Professor Charles 
Sheppard from the Univers i ty of Warwick for i nput i nto this art ic le . 
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T he barren sandstone cliffs that 

characterise the eastern edge of 

th<.: Kennedy Rang<.: National P;irk 

look<.:d down 011 an unusuall y chenful 

d<.:s<.:rt seen<.: we o hs<.:rved durin g a v isi t 

last year. ll..;1i11 had drenched the area 

;1t scl1 11e point earl ier in the wint<.:r, 

i11tcrrupti11g th<.: ongoing drought in 

the (;;1scoy 11 e region. As a result, we 

were able to w;1 nd<.:r among large 

fi<.:lds of ye llow evc rlastings while also 

;1d111iring the flowering f1;1nn elbu shes, 

grcville;1s, 111ulla 111ullas, and 111any other 

bloo111ing sh rubs scattered through the 

nationa l p;irk, ·150 kilometres cast of 

Ca rnarvon. 

Although we derived aesthetic 

pkasun: fro1n the rain-stimubtcd 

bu rst of pbnt produc tivity in the park, 

other crea tures dnived more practical 

benefits fi-0111 the pbnt growth that 

fol lowed th e w inter r;1ins. Arnong the 

bencfici;1ries were the feral go.its that 
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picked their w;1y ;1lon g ledges in the 

dr;1111atic red s;mdsto11e cliffs. Althou gh 

the Dep;irtment of Enviro nm ent ;rnd 

Conservation (DEC) had successfully 

removed more than 2 ,000 go;1ts earli e r 

in the yl.:ar through its goat eradication 

progr,m 1, some of till: surviving go;lts 

were hungrily worki11g their way 

through the now-1<.:afy loc;1I pbnts. 

1-Lip pily, n;1tivl.: Australian herbivores 

were also well fed , in cl udin g the big 

redd ish <.:uros, wh ich le;1pt from rock to 

rock 011 the escarp111ent . 

Grasshopper and katydid 
metropolis 

To the cast of the high mesa that 

domi11;1tes the park , a multitude of 

grasshoppers burst up and away fi-0111 

us whenever we strolkcl across the 

/l,"t1(i,1-drn 11i11:1ted flats. Some spec ies 

were littk 111ore t han a cen timetre 

long wh ile others were 111uch bigger, a 

few even exceed in g eight centimetres. 

M:rny of th e grasshoppers of the 

C:1scoyne ;111d l'ilb:1r:1 live 011 or :rn1ong 

the rocks ;rnd pebbles of this dry 

land a11d as a co nseq uen ce they h,1ve 

evolved w ith a remarkable rese mblan ce 

to th<.:i r resting places. Perhaps the 

most spect:1cubr of these gr:1sshoppers 

are 111 e111bc rs of the tribe C:1tanopini , 

w h ich inclu de th<.: living stone 

g rasshoppl.: rs of the genus Rm,iliclla 

:111d the to;1d-hoppcrs (/311fi>ra11ia). The 

living stone gr;1sshoppers :1ctive in 

August in th e Kennedy R:1nge looked 

astonishingly like th e dark chocolate 

pebbles 011 which they perched during 

the d:1 y. Other gr:1sshoppers 11e:1rby 

had less re111arkable but still service:1ble 

c1111oufbge suits th:1t 111:1dc them look 

like :1 loose co llection of pebbles or a 

lump of reddish sand . Whatever their 

appearance, all species we encountered 

were busily eng;1ged in converting 

plant 111 ,1tter into gr:1sshopper tissu es. 

Such was the skil l and hunger of 

th ese plant consumers tha t the total 

gr:1sshoppcr biomass surely exceeded 

th:1t of the pLrnt-e:1ting marsupials of 

the ran ge by :1 great 111arg i11. 

As well as the wonderful array 

of Kennedy n .. ange grasshoppers (sec 

'Glorious grasshoppers of the Kennedy 

llange', L!INDSCOPE, Winter 2004), 

the bushbnd to the east of th e mesa w:1s 

hom e to :1 smaller number ofbtydids of 

Previous page 
Main Clay pans after rain in Kennedy 
Range National Park. 
Photo - Jiri Lochman 
Inset Katydid Elephantodetta sp. 
Photo - John Alcock 

Left Kennedy Range National Park in 
bloom. 
Photo - John Alcock 



the family Tettigoniidae. Katydids (also 
known as bushcrickets by Europeans 
and most Australians) and grasshoppers 
are fairly close relatives, as seen in their 
placement within the sarn.e insect order, 
the Orthoptera (ortho m.eans straight 
and ptera means wings). The insects 
within this order share leathery flat­
sided forewings that cover their pleated 
hindwings when the animals are at rest. 
Males of most katydids, grasshoppers 
and other orthopteran species, such as 
true crickets , use their wings to attract 
mates by producing sounds, sometimes 
by rubbing their legs across their wings, 
like many grasshoppers, or by rubbing 
their wings together, as do all crickets 
and katydids. Another distinguishing 
feature of the group is that immature 
orthopterans look like miniature 
versions of the adults (except that 
their wings are incorn.plete) whereas 
in many other insects, like beetles, flies 
and wasps, the young stages are grubs 
that look nothing like the creatures 
that appear after the n1.etarn.orphose 
into adults. Finally, many orthopterans 
have large bindlegs that their owners 
use to fling themselves up into the air 
and away from their enemies, when 
threatened by a predator. 

Katydids and grasshoppers 
-defining the difference 

Katydids and grasshoppers share the 
standard features that distinguish the 
Orthoptera from other insect orders 
but the two groups also differ in 
various ways . For example, grasshoppers 
are generally active during the day 
unlike katydids, which come out at 
night to feed and mate. Because they 
are more exposed to bird predators, 
grasshoppers usually have larger and 
more powe1ful hindlegs than katydids , 
the better to jump to safety. Likewise, 
the diurnal grasshoppers depend on 
their relatively large eyes whereas the 
nocturnal katydids tend to rely more 
on their olfactory and tactile senses, as 
reflected in their very long and delicate 
antennae. 

During our daytime walks 
in Kennedy Range National Park, 
thousands of grasshoppers used their 
good vision to spot us before employing 
their big hindlegs and effective wings 
(if they were adults) to leap or fly away. 
Katydids were much less numerous, 
although we suspect that our record of 
seeing roughly one katydid for every 
1,000 grasshoppers stems in part from 
the reluctance of the well-camouflaged 

Above A female katydid E/ephantodetta sp 
on mulla mulla flowers. 
Photo - John Alcock 

katydids to move from their daytime 
retreats in shrubs and trees upon our 
approach. 

Masters of camouflage 
Perhaps because katydids were 

harder to find, we took special pleasure 
from each one we discovered during 
our time in the national park. One 
of the first katydids that we stumbled 
upon in the Kennedy Range belonged 
to the genus Elephantodetta, an elegant 
creature some six centimetres long 
without its antennae, which were 
longer than its body. The bold white 
stripes that ran down the cam.ouflaged 
green of its body may serve to disrupt 
the overall outline of the katydid's 
body, drawing a predator's attention 
instead to two leaf-shaped images on 
its wings, which partially cover the 
beautiful purple patches on the sides 
of the abdomen. The 'leaves' formed 
by the insect's forewings are not too 
dissimilar from the actual leaves of 
some desert wattles, which provide 
food and shelter for this handsome 
species. One imagines that a white-
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browed babbler could come close to 
an Elephantodetta and be fooled into 
ignoring what wo uld be a fine meal, 
provided that the insect had nerves of 
steel ;md could hold absolutely still i11 
the face of danger. Indeed , the only 
reason that we found o ur Elcphantodetta 
at all was that one of us brushed against 
a shrub containing the insect, coming 
so close tlut the katydid flushed in 
desperation from its hiding place. The 
flight of the katydid was much slower 
than that of the speedy grasshoppers. 

Later in the walk, contact with 
an Eremophila shmb enabled us to 
frighten one of the many katydids 
in the genus Caedicia, most of which 
have yet to be formally described 
and named in scientific literature. But 
the one that we saw was broadly 
representative of the genus as a whole, 
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with its uniformly leaf-green body, 
perhaps four centimetres in length. The 
leaf motif so prevalent among katydids 
expressed itself most delicately in our 
Caedicia whose forewings looked as 
if they had been actu ,1lly constructed 
fro m two long, thin Acacia leaves. The 
large mid-vein of each folse leaf ran 
the length of the animal's forewings 
;mcl w;1s surrounded by a fine network 
of pseudo-veins that furthered the 
professional leaf nrnrncry of this 
katydid. 

For the most part, species such 
as Elephantodetta and Caedicia are 
herbivores, as is the remarkable stick­
like member of the genus Phasnwdes, 
another katydid that we found 
serendipitously because it had for 
some reason taken shelter on the tent 
occupied by one of our party.When we 

Top Perfect grassllopper camouflage. 
Photo - Winston Bailey 

Above left Tile splendid katyd id (Terpandrus 
splendidus) . 

Above A stick-like katydid Plwsmodes sp. 
Photos - John Alcock 

were packing up to head out from the 
campgrouncl in the national park, this 
rem;1rkable creature made itself visible 
to us. We took it to a nearby Arncia, 
released it in the plant, after which 
the Phas,nodes quickly oriented itself 
parallel to the leaves of its new host 
plant. ln this position, the katydid all 
but disappeared from view, a goal that 
it promoted by holding its antennae 
straight out in front of its head, thereby 
reducing the conspicuousness of that 
part of its body. The long white stripes 
that ran the length of its body almost 



Above The splendid katydid (Terpandrus 
splendidus) . 
Photo - Winston Bailey 

Right An acridid grasshopper adopting 
cryptic posture. 
Photo - John Alcock 

certainly had much the same disruptive 
function as those of Elephantodetta, 
assurn.ing that these conspicuous stripes 
draw a predator's attention away from 
the rest of the body of the katydid by 
creating the illusion of several thin 
vertical strips of green. As with many 
katydids in the region, this species is 
almost certainly new to science, with 
the closest described species (Phasmodes 
nungeroo---named after an Aboriginal 
word meaning whiskers) found far 
away at Kalbarri National Park. 

Katydid courtship 

At night, males of many katydid 
species attract searching females by 
stridulating noisily. In the subfamily 
Phaneropterinae, which includes Caedicia 
and Elephantodetta, the male calls and 
then the female replies with an acoustical 
signal of her own. The duration of the 
interval between male call and female 
reply varies among species, enabling 
the members of a particular species 
to comm.unicate with one another. 
The duetting male knows he has a 
catch when he calls and then hears 
the stridulated reply of a female after a 

precisely timed interval. The male then 
calls some more, luring the female ever 
closer until they make contact in the 
darkness , often on a flowering Acacia, 
which can lead to copulation. After 
the female has received a packet of 
sperm from her partner, she is ready 
to fertilise her eggs and lay them 
by inserting her eggs into an Acacia 
leaf, known as a phyllode, after using 
a very clever device at the end of her 
abdomen to cut open the leaf edge. 

Katydid cuisine 

Although most katydids are 
plant consumers, often preferring 
nitrogen-rich flowers or ripe fruit, 
not all lead meat-free lives. On our 
Kennedy Range walks, we found one 
carnivorous katydid, which rejoices 
in the name Te1pandr1-1s splendidus, and 

what a truly splendid creature it is. This 
species eschews leafy meals and instead 
stalks and captures other insects, which 
it holds tightly with its large and spiny 
legs while it munches its way through 
its victims . At night, the loud staccato 
call of one male splendid katydid may 
attract other males, which form a loose 
chorus to compete against one another 
for the attention of females in their 
neighbourhood. 

Like many other katydids, Terpandrus 
has a dorsal colour pattern that is 
largely green with som.e white stripes. 
You can notice that its disruptive white 
stripes are enhanced by the lines of 
black along its back and thorax. These 
lines surely draw a bird predator's eye 
to the small regions of high contrast, 
which presumably helps keep any 
would-be katydid consumer fron-i 
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see ing the he:1d of the btyd id or the 

outline of its body. Insect-eati ng bi rds 

th :1t spot :m edible insect's he:id have 

two aclv:mt:1ges : first, th ey can readi ly 

identify a potrntia l prey by its hc:1d, 

and second th ey th en know how to 

direct all attack to best :1dva11t:1ge (:1 

blow to the head is more likely to 

disable the prey than a strike to the 

forewing o r ;1 leg). But Ti:rpandrns does 

!lot rely 011 c:1 m ou fbge :done fo r its 

protection as o ne of us le:1 rn ed whe11 

he g in ge rl y picked up the katydid. 

Th e unh :1 ppy insect promptly bit the 

finger of its captor and beca use this 

btydid 's j :1ws :1re brge (th e better for 

di sabling and consumin g small insect 
prey) , the b ite d rew blood. In additio n, 

th is species h:1s strongly spiny forelegs, 

w hi ch it c:1n use for slashin g at its own 

enemies as we ll as fo r ho lding onto its 

prey. Other Australian species, like the 

crested katydid (Alectoria s11pcrhr1) are 

:1lso spiny, which m:1y protec t them 

:1g:i inst birds during the day and bats at 

night when the katydids call for their 

ma tes. 

Wild designs 

By carefully holding th e splendid 

katydid between thumb and fo refinger 
we were in position to see the strikingly 

ornate green, oran ge and w hite colour 
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Above The underside of katydid 
Terpandrus splendius. 

Top right A pair of toad grasshoppers 
(Buforania) mating with the smaller male 
on to p. 
Photos - John Alcock 

Centre right One of the many species of 
duetting Caedicia. 
Photo - Winston Bailey 

Bottom right A living stone grasshopper 
(Raniliella). 
Photo - John Alcock 

pattern on the unde rside of its abdomen 

as well ;1s th e deli c:1te p:1tches of purple 

on the upper part of its fo relegs . We 

were sty1 11i ed w hen we tried to thin k 

o f fi.111ctions for these body co lours 

but were del ighted by this creature, 

j ust one of ;1 di versity of btydids i11 

the Kennedy R .. ange, :1 diversity ri ch in 

questions for anyo ne in terested in th e 

n:1tur:1 I histo ry of Western Austr;1l ia . We 

strongly recommend that bush walkers 

take :1 dvant:1ge of th ose uncommon 

o ccasions w hen an inadvertently 

disturbed katyd id flutters o ut of its 

hiding place. T he colour pattern of the 

insect alone will be worth the price of 

admission to many Australia n parks and 

reserves, home to so many species of 

these b ea utifully camouflaged insects. 

John Alcock and Winston Bailey are 
both i-et ired aca demics with an interest 
in insects. John is professor emeri tus 
at Arizon a State University in the 
United States who fell in love with the 
biology of Western Au stralia during a 
period of study leave in the 1980s. 

Winston is professor emer itus at The 
Universit y of Western Austral ia where 
he st udied the phys io logy of hearing 
and behaviour of katyd ids. 
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S ituated between Bremer Bay and 
Hopetoun on the south coast of 

Western Austral ia , the 330,000-hectare 
Fitzgerald ll..ivcr Natio nal Park is home 
to 1,800-plus pbnt species (nearly 20 
per cent of the plant species found in 
WA) and at least ·19 mtivc m,u11n1als. 
Such is its i111portancc that the p,1rk 
has been declared a World 13iosphcrc 

ll..cscrve-one of 529 pbccs in the 
world to receive this internation:dly 
recogn ised consnv;ition listing fi-0111 

UNESCO 
Unfo rtunately, the p,irk is also 

home to a 185-hectare infestation of 
Phytophthora cinna111omi, an introduced 
water mould that attacks plants ,1nd 
ca uses root rot and is the cause of 

the deadly plant disease, Pl1v1op/11/1ora 

diebac k, N ow known as th e Bell 
Track infestatio n, the pathogen was 

introduced in the 1970s by c:irth­
rnoving equipment co nstru cting :111 
unauthorised tra ck through the park_ 

Tackling dieback 

F:1ced with the clull e 11 gc of 
containing the Bell Track infestation, 
:1nd with no known cu re for the disc:1sc, 
the Department of Environment and 

Conservation (DEC)-with addition.ii 
support and funding through 
South Coast Natural ll..esource 
Management-is undertaking a $1 ,4 
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• Fitzgerald River National Park 

111illion dicback crn1t.1inn1ent proj ec t, 
The project is fundccl by D EC's 
biodiversity conservation initia tive 

Sm1irtrz our Species and aims to prevent 
the infestation spread ing beyond the 
micro-ca tchment boundary. 

While containing the infestation 

and treating affected areas is not :1 new 
issue, the strategies being implemented 
un der the Bell Track Srwing 011r Species 
project arc innov:1tive, multi - foceted 
and experimental, reflecting the 
importan ce of protecting Fitzgerald 
River N,1tional Park fro1n the 

devast,ltin g effects of this disease. 
In December 2007 DEC i11 st:1 ll ed 

three kilometres of physical and 
chc111ical barrier in are:1s where there 
was a hi gh risk o f the infestation 

cscapmg from its curren t m1 cro­
eatchment. This would prevent pbnts 
spreading the pathogen through root­
to-root cont;1ct. A two- millimetre-thick 

plastic membrane was trenched one 
metre into the ground. A chemical 
dispersion system was then placed at 
the bottom of the tren ch to deliver a 
root-inhibiting and fungi cide chemica l 
to discourage deeper roots growing 
under the 111cmbrane. 

The mernbrane was the latest stage 
in th e project, which also involved th e 
constructio n of a 12-kilometre fen ce 
to prevent bngaroos spreading infested 
soil- a lll:1jor cause of the spre;1d. 
The I ,8 - lllctre- high fence, which 

took nearly four weeks to complete, 
now surrounds the entire Bell Track 
infestation. 

Phosphite, which is known to 
inhibit the growth of the pathogen in 
plants, has also been ,1erially applied to 
the infcst:1tio n on a periodic basis. In 
conju nction with aerial application , 
high - intensity phosphitc has been 

applied by hand to areas recognised as 
high - risk sites within B ell Track. 

Strict measures have been taken 

throughout each stage of the project 
to c11sure th,1t the work does not 

contribute to sprc.1ding th e infestation. 
Hygiene 111 anagcmcnt h:1s included the 
w;1sh down and inspection of all vehicles 

:md lllachines, restricted access along 
the fen ce alignment and preventing the 
movement of vehicl es ,rnd equipment 
at the site on wet soil days. Intensive 

soil sampling was also undertaken 
before any on- ground works started to 

ensure areas were free of the pathogen. 
S,1mples were subject to innov;1tivc 

DNA extra ction and analysis by the 
Centre for Phytophth ora Science 
Management at Murdoch University 
and further analysis by DEC's Science 
Division's Vegetation H e,1 lth Service. 

Previous page 
Main DEC staff monitoring typica l Bell 
Track vegetation for signs of infestation. 

Insets Baxter's banks ia (Banksia 
baxteri), scarlet banksia (8.coccinea). 

Left Phytophthora cinnamomi can 
devastate banksia, 
Photos - Maria Lee 



Future tactics 

A hydrological investigation and 

feasibility study is currently under way 

and will provide DEC with options 

to manage surface water flow within 
the micro-catchn1ent. Several other 

strategies will begin this year, including 

the design and construction of 
engineering works to manage surface 

water run-off. High-water intake 

native plant species that are tolerant 
to Phytophthora cinnamomi will also be 

planted in areas where the pathogen 

has reduced the quantity of original 

vegetation. These plants will help to 
use up the rainfall and surface water 

on site, reducing the risk of water 

spreading the pathogen to other areas. 

Throughout the project, DEC 

research scientists have studied the 
management responses being trialled, 

and monitored their effectiveness. This 

has included a detailed study that 

has described the behaviour of the 

pathogen on the site. The information 

gathered through this research has 

ensured that project management 

decisions are based on sound scientific 

principles. 

Importantly, techniques used in the 

Saving our Species Bell Track project 

have the potential to be applied 

worldwide to help fight the devastating 

effects of Phytophthora cinnamomi. 

Recently a new infestation of 

Phytophthora cinnamomi was confirmed 

in the national park on the Susetta 

River. It is believed this infestation 

may have been introduced through 

Phytophthora cinnamomi-infested gravel 

on a road outside the park. It is 

hoped that the lessons learnt from the 

operation at Bell Track will help in 

the management of the Susetta River 

infestation and also in preventing new 

infestations elsewhere. 

Top left A plastic membrane to prevent 
the root-to-root spread of Phytophthora 
cinnamomi. 
Photo - Maria Lee 

Top right Western pygmy possums 
inhabit Fitzgerald River National Park. 
Photo - Stuart Miller 

Above left Bell Track. 

Above centre Nari Williams from Murdoch 
University extracts and analyses 
Phytophthora cinnamomi DNA from soil 
samples. 

Above right Prickly dryandra (Dryandra 
falcata) . 
Photos - Maria Lee 

Kati e Schoch was the Saving our 
Species Communications Project 
Officer at the Department of 
Environment and Conservation when 
she contributed this article. 

Valuab le cont l"i but ions to the art icle 
were made by DEC staff Malcom 
Grant, Maria Lee and Chris Dunne. 

LANDSCOPE 31 





T he Walpole Wilderness embraces 
more than 363,000 hectares of 

Western Australia's south-west with a 
beautiful tapestry of rushing river ways, 
gnarled trees, rising mists and wild coast. 
Rare and threatened plants and animals, 
many found nowhere else in the world, 
inhabit the rolling landscapes and the 
rivers , inlets, wetlands and the ocean 
are home to a riot of species, including 
humpback and southern right whales, 
which annually patrol the coast. 

Here towering stands of tingle 
trees provide a window into the 
forest's ancient past-the trees and 
their surrounding environment are 
reminiscent of the grand rainforests 
that once characterised the now-dry 
Australian continent. Indeed, walk 
among the towering trees, listen to the 
screech of birds, smell the damp earth 
at your feet and it's easy to imagine 
you are walking through an ancient 
land. Such are the natural values of 
this landscape that the Department of 
Environrn.ent and Conservation (DEC) 
has written and is now planning the 
launch of a managern.ent plan for 
the area-a move that will guide the 
protection of this natural environment 
now and into the future. 

What is the Walpole 
Wilderness? 

The Walpole Wilderness covers the 
vast area of forests and other landscapes 
between Walpole, Denmark and Rocky 
Gully, taking in nature reserves, forest 
conservation areas and seven national 
parks-Mount Frankland, Mount 
Frankland North, Mount Frankland 
South, Mount Roe, Mount Lindesay, 
Shannon and Walpole-Nornalup. It is 
also home to the soon-to-be-declared 
Walpole and Nornalup Inlets Marine 
Park. Within this region, two areas 
will be gazetted as 'core wilderness'. 
In these areas, access is only by foot 
or canoe, and there are no marked 
trails. In contrast, three sites have been 
set aside for higher level visitation 
and collectively named the 'Walpole 
Wilderness Discovery Centre'. 

These sites-the Valley of the Giants, 
Mount Frankland and Swarbrick­
feature attractions designed to enhance 
human interaction with the natural 
environrn.ent. They provide visitors 
with the opportunity to find inspiration 
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Previous page 
Main Snake Gully on the Great Forest 
Tree Drive, Shannon National Park-part 
of the Walpole Wilderness. 
Photo - Jiri Lochman 

Above Valley of the Giants Tree Top Walk. 
Photo - Trevor Burs/em 

Right View of the coast west of Peaceful 
Bay, Walpole-Nornalup National Park. 
Photo - Marie Lochman 

and enjoyment from nature while also 
gaining an understanding of natural 
and cultural stories of the area. 

The Valley of the Giants 

The Valley of the Giants is perhaps 
the best known of the three sites 
that make up the Walpole Wilderness 
Discovery Centre. It is home to the 
Tree Top Walk, which features a 
stunning walkway positioned 40 metres 
above the ground amid the dizzying 
heights of the tingle forest canopy. 
A boardwalk meandering across the 
forest floor called the Ancient Empire 
also features here, enabling visitors 
to explore the forest floor without 
damaging the environment they 've 
come to admire. 

More recently, an interactive 
discovery centre and outdoor classroom 
have also been developed at the Valley 
of the Giants to further inspire and 
educate visitors about the wilderness. 
The centre includes an interpretive 
display with an extensive mural depicting 
the Walpole Wilderness from the 

hinterland to the inlet. Inclined panels 
tell the stories of wilderness people 
and wildlife over time. A 'naturalist's 
diary' showcases invertebrates that once 
lived here, including the 'giant' tingle 
spider, centipede, 'roly poly' millipede, 

bull ants, elephant weevil, frogs, spring 
beetle and an ancient slug-like creature 
known as a 'big foot'. Descendents of 

these creatures survi-ve today, but are 
much srn.aller than their super-sized 
ancestors. 

Visitors can also view a large 
map of the Walpole Wilderness with 
press button lights to locate sites of 
significance and site-related pictures. 
Globes of the Earth reveal the 
evolution of the landscape and wildlife 
by showing the effects of continental 
drift and dim.ate change-hints to 



A 
0 2 4 6 8 10 

kilometres 

Background above Ancient Empire. 
Photo - DEC 

Right View from Mount Frankland. 
Photo - Michael Pelusey 

the origins of the species which live 
in the Walpole Wilderness today. In 
addition, a 3-D viewer provides a 
remarkable perspective of wildflowers 
and common invertebrates in the area. 

While the area is well set up to 
cater to visitors today, it was not always 
the case. Years ago, visitors would drive 
their cars into a well-known, hollowed­
out tingle tree at a picnic spot to take 
photos. The site becan1e so popular that 
by 1989 the number of visitors had 
reached 100,000 a year. Sadly, the tree's 
age, combined with visitor impacts 
over the decades, contributed to its 
eventual demise. 

The death of this famous tingle made 
it clear that the remaining trees in the 
Valley of the Giants needed protection. 
As such, the then Departrn.ent of 
Conservation and Land Management 
(CALM) envisaged the Ancient Empire 
boardwalk and the Tree Top W.1lk. 

I) 

Frankland 

Swarbrick 

The Walpole Wilderness Discovery 
Centre site at Swarbrick, about 10 
minutes drive north from Walpole, 
features forest art exhibits which 
celebrate the changing perceptions of 
forest and wilderness over time. It was 
chosen as a site for its towering stands 
of karri trees and because of its role 
in the fierce, anti old-growth forest 
logging debate which gripped Western 
Australia in the 1990s and early 2000s. 
On the strength of the debate, the 
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then oppos1t1on Labor leader, Dr 
Geoff Gallop, visited Swarbrick during 
logging operations and proposed the 
creation of the Walpole Wilderness. 
The issue was a turning point in the 
2001 election, which was won by the 
Labor party. 

In developing the Walpole 
Wilderness Discovery Centre at 
Swarbrick, planners envisioned an 
area that fired passion about wilderness 
through art. As such, 16 artists submitted 
concepts wh.ich combined their artistic 
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a biological survey of the Kimberley islands 

by lesley Gibson, Norm McKenzie, Tony Start, 
David Pearson and Russell Palmerr 
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T he ancient rocky ranges, plains and 

spectacular coastline of Western 

Australia's Kimberley region form a 

rich t1pestry of landscapes inh;1bited by 

tropical plants and animals. However, 

the area's relative isolation and ru gged 

terrain , particularly in the north­

west, ha s res tricte d co mpre hensive 

assessments of its fl or:1 and fauna. 

[3iolog ica l surveys in such e nvironments 

arc expensive and, conseq u e ntl y, 

knowledge of the region's biodiversity 

is li111ited . 

The only previous systematic 

biological survey of r.he area focused 

on rain forest patches across th e 

region and revea led a rich diversity of 

pLmt ;md animal species. The survey 

was led by the then Dcµa rtment of 

Conservation and Land Ma11:1ge111e11t, 

now the Department of Environmen t 

and Conservation (DEC), and also 

involved ;1 Wuna111 ba l cider, the 

late Geoffrey Manggla111 :1rra, who 

contr ibuted his extensive knowledge 

of pbnts, :\l\ i1nals and co untry to the 

project. This survey hi ghli ghted the 

fr:igility of the Kim berley to hu111a11 -

reLited imp:1cts su ch :1s the pervasi ve 

inflm·11cc ol c:1ttk ;111d wildf-irc. 

The south and cast K imbcrlcy have 

experienced pron ounced chan ges to 

the l:mdscape si nce Europea n arrival. 

A w:1ve of exti nctions a111011g medium-
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sized or'critic:d weight ran ge' n1:rnun:tls 

occurred du rin g this tim e. 

Weeds, introduced stock such as 

cattle, donkeys :rnd pigs, :111d changed 

fire regim es, now chara cterised by 

extensive and in tense fires (see ' Fire 

111 the Kimberley', LIINDSCO PE, 
Autumn 2008), have co ntribu ted to 

loss of biod iversity in th e Ki111berley. 

Repeated burning and erosion due to 

over-grazi ng si mplifi es th e vegetation 

:rnd weeds choke natural vegetation. 

T he imminent invasion of the cane 

to:1d from the Northern Terr ito ry into 

WA is likely to ad d further pressure 

to already 1nodifi ed and vulnerable 

ecosystems. 

Significance of the islands 

The i111µ ac ts of these thre:llening 

processes h:we not been equally fe lt 

across the Kimberl ey. T he high rainr:tll, 

11e:1 r- coast:1I n.: g1on of the north -

west has been more resilient, and the 

Kimberley region's many isla nds in 

p;n:ticular have been sh eltered from 

m:my mainland disturb,mces. C rea ted 

by the drownin g ofan ancient coastline, 

these islands coll ec tively suµport 

representative exa mples of 111uch of 

th e adjacent mainland's geology ,md 

vegetation c01nrnunities. As such, they 

are likely to be important refuges fo r 

r;1una, incl udin g species that may be 

susceptible to ca11c toad impacts. Som e 

islands may also :1ct as future safe­

havens for transl oca tcd species that arc 

threatened on the mainland. 

The islands are not only imµortant 

for their biodiversity v:tlu es , but 

:1l so fo r their cultu ral values. M ,111y 

Aborigi n.1I c id ers lived on country 

into their teenage years before n1ccting 

Europeans and arc forniliar w ith th e 

plants and an imals of the ishnds. 

Aboriginal people maintain stro ng 

co nn ec tions to the region and ,di of 

the islands :ire und er n,1tivc title cla im. 

E:1ch tribal language gro up has its own 

knowledge systc 111 that in cludes n:1mes 

and ecologic:1I knowledge fo r plants 

and :mim:1ls. 

111 recent yc:1rs, the coast:tl region 

of the K imberlcy has increasingly bcrn 

exposed to distu rb,in ces associated 

with casu,1I visito rs, tourism, fi sh ing, 

aquaculture, 111111mg, and oil :rnd g:is 

e xplo ration. While these industries 

offer potenti :tl eco11ornic benefi ts frir 

local Aborigin :d communities, they ;1lso 

place incrcasi11g µressurc o n Aboriginal 

µcoplc to 111:uugc their country. As 

Previous page 
Main Weathered siltstone on an island in 
the Buccaneer Archipelago, which will be 
surveyed in 2009. 
Photo - David Bettini 
Inset Scaly-tailed possum. 
Photo - Andrew Burbidge 

Above Feral donkeys have had a great 
effect on parts of the Kimberley but 
many of the islands have been she ltered 
by these and other influences. 
Photo - Dennis Sarson/Lochman 
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Left Middle Osborn Island . 
Photo - Lesley Gibson 



Background right West coast on Bigge 
Island. Photo - David Pearson/DEC 

Below right DEC Research Scientist David 
Pearson with an olive python. 
Photo - Patricia Handasyde 

such, traditional owners are keen to 
work with DEC to gain access to 
new research that can help in future 
management of the islands. 

Currently, many of the islands 
are unallocated Crown land and 
have been effectively unmanaged. 
However, as native title holders return 
to country and take on management 
responsibilities, there are opportunities 
to develop management strategies 
incorporating conservation and 
sustainable development. This will help 
to ensure that the biodiversity and 
cultural values of the Kimberley islands 
are protected. A good knowledge base 
of what is already there in terms of 
flora and fauna will underpin these 
management decisions. 

Survey preparation 

In December 2006, DEC, in 
collaboration with the Kimberley Land 
Council, Western Australian Museum 
and Australian Museum, started 
preparations for a biological survey of 
these remarkable islands. The project 
was jointly funded by the Western 
Australian and Australian governments, 
with three dry season (winter) and 
wet season (summer) surveys planned 
over three years. There are hundreds of 
islands along the Ki1nberley coast, with 
155 of them bigger than 100 hectares, 
22 more than 1,000 hectares and nine 
exceeding 2,500 hectares (two of 
which are nearly 20,000 hectares). 
While most of the islands are big 
enough to support a diversity of plants 
and animals, only a small subset could 
be sampled within the project's time 
frame. Nineteen of the biggest islands 
were chosen, especially those with a 
variety of geological surfaces and those 
at varying distances from the coast 
(and therefore variable distances from 
land-based threats). The information 
gained from studying the islands will 
help predict where plants and animals 
may occur on other islands and test 
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assumptions that the islands provide 
microcosms of the adjacent n1ainland. 

While there is information on 
plants and animals for some islands, 
most previous studies have been 
opportunistic or focused on particular 
types of species. This survey aims to 
expand knowledge of six ecologically 
and biogeographically different 
components of biodiversity across the 
variety of islands present. 

What will be surveyed? 
Logistically, it is impossible to sample 

every component of biodiversity on 
the islands. This survey focuses on 
mammals, birds, reptiles, frogs, land 
snails and plants. These groups are 
most at risk from threatening processes 
affecting the mainland, including 
the arrival of cane toads . Mammals 
such as possums, bandicoots, quails , 
small wallabies and rodents have 
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disappeared throughout much of the 

Kimberley, with renuinin g populations 
concentrated in the north - west of the 

region. Two m:1111111;1! species endemi c 

to the Kimberley-the tiny monjon 

rock-w:ilbby ( Pctrogalc lmrb11~~ti) 
:rnd suly-uiled possum ( kVyuldn 

sq11c1111i,m1datn)-;1re restri cted to the 

north - west ;ls is the golden - backed 

tree rat (J\llcsrndnio111vs 11wrr11r11s), whic h 

was once more widely distri buted i11 
northern Australia. 

Cane to;1ds pose ,111 additio1Lli 

threat to some of these mammals, as 

evidenced by the decline in northern 

quoll populations in the Northern 
Territory. Similarly, the survey foc uses 

on frogs, goannas, snakes, large skinks 

and dragons because it is thought that 
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they may be particubrly vulner,1ble to 

toads. For insta nce, monitoring in the 

Top End has shown th:1t populations 

of the monitor li z:ird ( l/aM1111s pa1101itcs) 

h:1ve co llapsed following the arriv,11 of 

ca ne toads. Since islands potentially 

provide refuges for such species, the 

importa nce of !orating any isla11cl 

populations is clear. 

While 011 the islands , opportunistic 

records of birds ;m: col lected to 

i111p rove overall knowledge of their 

distributions. Some c1rnivorous and 

om nivoro us birds such as raptors are 

potentially threatened by toads, while 

some granivorous birds, such as the 

Go uldian finch, are declining across 

northern Australia due to altered fire 

regimes. The surveys will also involve 

Left Camp site on Middle Osborn Island. 
Photo - Lesley Gibson/ DEC 

Below left Monjon rock-wallaby on Bigge 
Island. 
Photo - David Pearson/DEC 

the study of land snails, w hich are 

endemic in areas of the Kimberley 

rn;1inland du e to their lirnitcd mobility. 

Land snails on the islands ;n:e likely 

to show similar species diversity and 

indeed some species may only occur 

on a single island or rock o utcrop. 

Co nsequently, populations of land 
sn;1ils arc particularly susceptible to 

the impacts of fire and other factors 
that ,1ffcc t their sheltered habi t,lt. And 

it's not just the sna ils at risk-they ;ire 

likely to be indicators for othe r animals 

of limited mobility. Distributioml 

infonmtion for these species will help 

assess the illlp;1cts of proposed !lli11ing 

or oth er industri;il developments. 

Frequent burning and erosion 
threaten many pLmt species ;rnd 

communities ll1 the Kimberley. 

ldenti fic1tion ofpbnt species also helps 

to characterise the habitats of the 

survey sites ;1nd :1llows fo r comp:irison 

with habit;1 ts 011 the mainland and 

other ishnds. Site-based veget;ltio n 

descriptions also forlll bencl1111;1rks for 

monitoring isLmd cnviromncnts ;rnd 

understanding future change. 

Survey set up 
Given the isobtion, rugged 

topography ;1nd limited access, field 

trips to the no rth -west Kimberley ;ire 

logistic1l ly de1nandi11g and eac h trip 

requ ires careful ph1111ing. Wet ,md dry 

sc1son surveys need different str:1teg ies, 

largely dict:1ted by the wc:1ther. 

Helicopters arc th e preferred means of· 

transport as they arc the most effic ient 

w;1y of tr;111sporting tc;11ns to, ;rnd 

bctwcc11, islands in this e1 1viron111cnt. 

l)ry season surveys involve three 

teams, eac h comprising two vertebr,1te 

zoologi sts, a land snail specia list, a 

botanist and at least one local Aboriginal 

traditional owner. Each team shifts to a 

new su rvey site every six days. On the 

bigger islands two si tes are surveyed, 



Top Moving camp on Bigge Island. 

Right Laying traps on Bigge Island. 
Photos - David Pearson/DEC 

Above Material is set up on the island to 
encourage animals into traps. 
Photo - Russell Palmer/ DEC 

and each team surveys three sites 111 

one dry season field trip. 
The helicopter schedule 1s 

coordinated from a base camp on the 
mainland. Here, the base camp team 
also manages communications, food 
and water supplies, and deals with any 
emergencies. Due to limited space on 
the helicopter, camping and personal 
items are kept to a minimum, with 
water and survey equipment making 
up the bulk of transported gear. It 
usually requires at least three trips in 
a helicopter to place a team on an 
island. 

Preliminary selection of island 
sites is made using local knowledge, 
inspection of satellite imagery and 
a reconnaissance flight. The aim is 
to place each team within walking 
distance of as many habitat types as 
possible. A number of alternative sites 
are presented to the traditional owners 
for their consideration so teams avoid 
culturally sensitive sites . 

Once on the ground, the tean1 
works together to set trap lines. One 
line of alternating box (Elliott) and 
cage traps are set to capture ground 
manm1als in each habitat type. Two 
lines of four funnel traps (a modified 
fish trap) with low fly-wire fences 
to direct animals into the funnels are 
also set up on each mammal trap line. 
Funnel traps are effective at catching 
reptiles, particularly snakes. Setting traps 
can be hard work and time consuming 
as lines can extend across boulder 
slopes and up rock faces. Spotlighting 
at night is also used to detect mammals 

and nocturnal reptiles such as geckos, 
and ultrasonic equipment is used 
to record the echolocation calls of 
bats for later identification. Aside from 
the vertebrate trap lines, at least one 
plant quadrat of 50 by 50 metres is 
also established in each habitat type, 
within which all species are recorded. 
Land snails, which aestivate during 
the dry season, are actively searched 
for by raking, lifting rocks, digging 
and exa111ining tree crevices, mainly 
in densely vegetated areas such as 
rainforest patches. Some reptiles are 
also captured this way. 

All sites are re-sampled in the wet 
season, but the focus is primarily on 
frogs, land snails and plants. As frogs 
and land snails are more active in the 
wet, there is a good chance of finding 
additional species to those recorded in 
the dry season. Extra plant species are 
also likely to be discovered as many 
annuals only live during the wet season 
and many others only flower at this 
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time. Ag:1in, isbnds are accessed by 

helicopter, but the tea111 is based on the 

n1;1inb11d and each site is vis ited for 

one d;1y or night so th ;1t tc;1ms return 

to a b:1sc camp c.1c h day. 

Indigenous participation 
The 13alangg;irra, Uunguu, 

Ua111bimang;1ri, Mayala and Bardi-Jawi 

native title claims cover all the islands 

earm:irked for survey, stretching from 

Adolphus Island in the cast to Sunday 

Island in the west. Accordingly, close 

liaison with the relevant tradition;d 

owners who speak for these isbnds is 

imperative. Not only is it important for 

survey scientists to be aware of cu lturally 

scmitive areas th;1t sho uld be avoided, 

but a survey such as this provides 

training opportunities for trad iti onal 

owners who arc inte rested in learning 

about survey techniques and the fl ora 

;md founa of their cou n try. Through 

collaboration with the Kimberley bnd 

Council, the island survey employs 

traditional owners who help the survey 

team in all their activities, particularly 
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by providing i111portant guidance about 

appropriate pla ces to situate c1mp sites 

;1nd tr;1p lines. 

Results so far 
In the dry Sl\lson of 2007, 

13oong,m:c, 13igge, Ka tcrs , South West 

Osborn , Middle Osborn and Sir 

Cr;1h;11n Moore ishnds were surveyed. 

These islands were ag;1 in s;1111plcd in 

Peb ru ;1 ry 2008 at the he ight of the 

wet. 13ased 011 prelimin;1ry d:1t;1, 3(, 

reptile, 19 frog :md ·18 111 ;1111111;1! species 

have been recorded li-0111 the sur veyed 

isbnds. New vertebrates were detected 

fro111 ,1 11 six isbnds, ;rnd several were 

recorded for the first time 011 islands 

off the Kimberley coast. Approximately 

40 species of land snails were co llected, 

with at ic;1st 11 und cscr ibed species 

and one new genus found. 

Species identifications arc yet to 

be finalised for most gro ups but, in 

terms of marnrnals, the highest species 

richness was recorded from 13igge 

Island, the largest island of the six 

s;1111plccl. Among the species on 13igge 

were the mammals: rnonjon rock­

wa lla by, northern quoll (Das)'ll/'1/S 

lia/l11t'n/11s) :rnd sc1ly-tailecl possu111. 

The l<i111b crley rock r;1t (Z)'Z Olll)'S 

111oodwnrrli) was the most commonly 

caught species , occurr in g on :1 11 but 

one isla nd. The p:1le field rat (Rn1111s 

t111·111cyi) was :1bundant on Boongaree, 

whi le the mosai c-tailed rat (J\!Jelo,nys 

/mrfoni) was common on Si r Graham 

Moore. A small carn ivorous marsupial , 

the red-cheeked dunnart (S1nintltopsis 

/Ji1giniae), was recorded for the first 

time on the Ki mberley islands. The 

herpe tofouna-reptil es and frogs-

Left Sylvia Djanghara pressing plants. 
Photo - Tricia Handasyde 

Below left Northern grass frog ( Litoria 
bicolor). 
Photo - Russell Palmer 

Below Pale field rat (Rattus tunney1) 
Photo - Andrew Burbidge 

highlight was the addition of23 species 

to the survey list for Sir Cr;1ham 

Moore lsL111d, fou r of wh ich were new 

to the islands. 

Where to next? 
Working southwards, the teams 

arc now focusing on islands in the 

Bonaparte Archipelago and will target 

the Buccaneer Archipelago in M:1y 

:111d June 2009. Adolphus lsbnd in 

Ca111bridgc Cu lf wi ll be surveyed in 

2008, :1nd wet season surveys of these 

islands will be conducted in 2008- 2009. 

T hi s excitin g proj ect w ill provide 

the first detailed and comprehensive 

fau 11;1 and flora infonnation for 111;1ny 

islands alon g the l<i111berley coastline. 

Th e inform:1tion collec ted wil l guide 

f-i.1ture Lrnd managers, both Aboriginal 

;111d 11011- Aboriginal, to make sound 

management decisions fo r many 

de cades to con 1e. 

Lesley Gibson, Norm McKenzie, 
David Pearson and Russel l Pa lmer 
am al l research sc ientists based 
at the Department of Environment 
and Conserval ion's (DEC 's) Wildlife 
Research Centre in Woodvale. Tony 
Start was also based at the centre 
and has recent ly ret ired. Lesley 
Gibson is coord inat ing t he Kimber ley 
is land survey and can be contacted 
on (08) 9405 5152 or by email 
(lesley.gibson@dec.wa.gov.au) . 

The surveys have involved many 
people. The au thors wish to t hank 
col leagues from DEC, the Western 
Austral ian Museum and Biota 
En vironmental Sciences who took 
part in the f ieldwork. They also t hank 
the part icipating Balanggarra and 
Uunguu trad it ional owners. DEC statt 
based at Mitchel l River Nat ional Park 
were most accommodating. 



endangered by Andrew Brown 

Granite spider orchid 

In late 1801 the naturalist 
aboard the Investigator, Robert 
Brown, first set foot on Australian 
soil at King George Sound (now 
Albany). The same year he 
described the terrestrial orchid 
genus Ca/adenia, which now 
comprises about 340 species , 
most of which are found in 
southern Australia and 140 of 
which are endemic to the south­
west of Western Australia. 

Commonly known as spider 
orchids, Caladenias are small , 
herbaceous perennials that 
emerge from an underground 
potato-like tuber in late April , grow 
through the autumn- spring period 
and flower in the winter, spring and 
early summer. All species have 
a single hairy leaf and flowers 
with a prominent, highly modified 
petal (lip) containing rows of 
glands (calli), these leading to the 
scientific name Caladenia which in 
Greek means 'beautiful glands' . 

Nineteen species of Caladenia 
are now considered rare with 

one of the rarest being the 
granite spider orchid ( Caladenia 
graniticola). This orchid is a small 
plant to 30 centimetres high with 
one to two attractive red, white, 
yellow and green spider-like flowers 
to five centimetres across. These 
appear between late September 
and October and are distinguished 
from the closely related Hoffman's 
spider orchid ( C. hoffmanit) by 
their generally larger size and later 
flowering period. 

Granite spider orchid was first 
collected west of Karlgarin in the 
wheatbelt, in the 1970s, and has 
since been found in a handful 
of locations between there and 
Newdegate, growing beneath tall 
shrubs and sheoaks on granite 
outcrops. Due to restricted habitat 
and threats associated with low 
population sizes, introduced 
weeds and a drying of habitat 
following poor winter rainfall , the 
species is currently declared 
as rare flora under the Western 
Australian Wildlife Conservation 
Act 1950 and ranked as critically 
endangered. The species is 

listed as endangered under the 
Commonwealth Environment 
Protection and Biodiversity 
Conservation Act 1999. 

Granite spider orchid is 
currently undergoing a four-year 
intensive research program 
funded through Lotterywest 
in collaboration with the West 
Australian Native Orchid Study and 
Conservation Group, the Botanic 
Gardens and Parks Authority, The 
University of Western Australia and 
the Department of Environment 
and Conservation . Research 
includes measuring mortality, seed 
set and recruitment, determining 
critical factors limiting population 
size, undertaking actions to 
promote population growth and 
assessing the habitat required 
to maintain viable populations of 
pollinators. It also includes the use 
of orchid seed baiting techniques 
to identify soils that contain fungi 
needed to promote germination, 
and isolate fungi that aids 
propagation. 

Photos by Andrew Brown 
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T he Sw;in cstu:iry is truly the 
lifchlood of Perth. Although 

we 111ight 11ot 1·L·:1dily :1ck11owkdgc 
ir. the estuary pl:1ys :t major mk i11 

1lic lives of 111ost i'l'rth rl'sidc11t:. This 
bc:1utili.il w:1tnw:1y pr,widcs us 1. itb 
:1 fi.1rl'grn111al to vistas of thl' city :111d 
.1 h:Kkdrop to our drivt·s .ilo11g the 
frl'nv:1y. A11tl Wl' use it. We ·wi111 in it, 
lish fro111 it, sail 011 it. h:1w pi<..:11ics rn1 
its shores :md spend 111.111y hours just 
sitti11g :111d lo\1ki11g :it it. TIK estu:1ry 
t·nhanrcs our lives i11 1rn111y ways :llld 

Lhe f:1 ·t that it is in :1 rea.�011:1hly hc:1lthy 
co11ditio11 is something we should �II 
be g1�1tcful for but not t:1kt· for g1�mtcd 
(sec 'Ecosystt•n1 he:dth of the lowi:r 
Swan i:stuary' 011 p:1gc 50). 

While it's :1 major p:1rt of our lives. 
fi.)r the most part WL' don't look below 
the surface.The Swan's be;1uty is more 
than ski11 ckqJ :111d the 011ly w;1y to 
view so111L' of its u11ique attractions is 
by diving. Western Austr:1lia has some 

or lilt' mosts� en:1n1 l:1r divi 11g lu ·.:1tio11s 
in tlit· world, frrn11 the rugged, high­
·11eriw n1:1st� nf the south, Lo the

li111estnnc rccr� or ltoum·st lsl:111d
Marine Resnw :111d li1c spect:1c11lar 
corals of ing:doo Marine l'ark. l'l'rh:1ps 
11ntkrst:1nd:1bly, giw11 tl1t· extcllt of 
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such m:irinc riches, inwstigating tht· 
Sw:m is r,1lhcr low on most divers' list. 
Lh1L, given the right circumst:111 'L'S, thl' 
cstu:1ry c:111 be very rcw:1rding.Thc I est 
way ro view its beauty 1s at night. Its 
dark :md 111ost ofi:cn cold :md given :1 
choice most people would prefer to be 
curled up with a good book But it's 
:111 entry intt> :111 :ilicn world th:it exists 

right 011 our doorstep. 

Night stalking 

ighr diving is an :1ctivity th:1t 
requires specialist training, 11wre so than 
For d:1ytin1e scuba diving. Although not 
inherently lllOrL· dangerous, it's easy to 
bt·c01m· disoriented witlH)llt the sun's 
1�1ys to guide you, :ind :111 u11dcrw:1ter 
torc h is esse11li:1I. Sevcr:il things h:1ppe11 

011 :1 11ight dive. The lK:1111 of the 
torchlight 11:1rmws your focus. so you 
:in: nor distr:Ktcd by wli:1t is gni 11µ: or1 

:tround you :111d c:111 co110:11tr:1tc. Its 

Previous page 

Main The purple-tipped tube anemone 
(Pac/1ycerianthus sp.), one of the estuary's 
more spectacular inhabitants. 
Photo - John and Val Butler/Lochman 

Transparencies 

Inset Lesueur's sand dollar (Perone/la

lesueun) feeds along the estuary floor. 
Photo - John Huisman

Below Swan River near Coombe Reserve. 
Photo - Rob Diver

surprising wh:it kaps out-the busy 
rcc:f suddrnly yields a beautiful seahorse. 
or ;1 crab scurries along the soft L'Stuary 
Aoor. And p1�1w1u. Yes. it nn1st be stated 
th:it 1m11y night divers hnvc a singular 
objective, to collect :1 focd or delicious 
western king prnwns (Pr·11oc11s lmi.-11/mt11s). 

Whcn disturbed, the pr:iwns do their 
best to nestle into the sofr sediments 
of the estuary Aoor. 13ut this is often to 
little :w:1il :is their eyes shine lih.: be;icons 
under the torchlight and the diver has 
littk trouble loc:1ti11g thrn1. 

Western Australi,111 seahorses 
(I fi[>/!••tw111111.- s11/w/n11.1:,rt11.I'), which as 
tlK·ir 11:11111: i11dic:itcs :m: found only 
in WA. e1re common in the L'St\l:1ry's 
!own rea ·hes :llld :ire e.1sily observed
:1t close view. ·1 'hey tend to congregate



around solid structures, as they require 
something to attach to. Although they 
are timid, as long as you observe them 
without touching, most seahorses will 
stay put, providing excellent views of 
their incredibly detailed patterns. The 
colours ofWestern Australian seahorses 
vary from white to brown, orange, 
yellow or pink, but they always have a 
distinguishing series of brown lines on 
their snout. Seahorses have an unusual 
method of brooding their young. The 
female lays her eggs in a pouch on 
the male's belly, which the male then 
fertilises and incubates until they hatch 
as miniature seahorses. Males tend to be 
darker in colour and have the obvious 
pouch, whereas females are often pale. 

One very surprising change when 
darkness falls is the appearance oflarge 
numbers of blue n1anna crabs (Portunus 

pelagims) . At sunset the crabs emerge 
to feed, either scavenging detritus or 
eating small crustaceans and other 
invertebrates. Only the male is the 
vibrant blue colour; the female is a 
drab brown. Large numbers of crabs are 
fished from the Swan estuary each year. 
From a recent survey it was estimated 
that the total annual recreational catch 
of blue manna crabs from the Swan­
Canning Estuary Basin was 20,875 
crabs or 7 .3 tonnes. 

Spineless wonders 

The purple-tipped tube anemone 
(Pachyccriantlnts sp.) is truly spectacular. 

Above A warty sea cucumber 
(Cercodemas anceps) catches drifting 
food particles. 

Above right A female Western Australian 
seahorse (Hippocampus subelongatus). 

Right A western king prawn (Penaeus 
Jatisulcatus) hides in the soft sediment. 
Photos - John Huisman 

Its mixture of vivid purple and white 
tentacles waves in the water, trapping all 
manner of small food. These anemones 
stand proud in the muddy sediments 
of the deeper parts of the estuary, 
their tentacles spreading to about 30 
centimetres. While the tentacles of this 
anemone do not sting, be very wary 
of a second, less common species, 
the armed anemone (Deflcina annata), 

which can cause a very painful sting. 
An animal with similar feeding 

habits is the warty sea cucumber 
( Cercodemas anceps). If you watch closely, 
you can see this animal use its arms to 
catch small n1.orsels of food that drift by 
in the water, then insert its arms into 
the central mouth to suck off the food. 
The warty sea cucumber, however, is 
not related to anemones. It is actually 
a holothurian, a close relative of the 
sea cucumbers that are collected as 
'trepang' in many tropical areas. These 
are a culinary delicacy in parts of Asia. 

Like the sea cucumbers, Lesueur's 
sand dollar (Peronella lesueun) is related 
to sea stars and sea urchins. Looking 

very much like flattened urchins, sand 
dollars move about on very short 
spines, typically buried under a layer 
of sand or pieces of broken shell. They 
are very slow moving and feed on 
organic particles in the soft sediments. 
If you gently brush away the sand, 
the attractive star pattern on the sand 
dollar will be revealed. Closely related 
is a pale orange sea star (Stellaster 

sp.) , which also emerges to feed. Sea 
stars use small tubular feet on their 
underside to move about. One such sea 
star was photographed feeding on the 
remains of a blue manna crab. Nothing 
is wasted. 

Cuttlefish (Sepia sp.) are related to 
squid and octopuses, both of which also 
inhabit the Swan estuary. They are able 
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The lower Swan estuary is a highly modified system that has been signifi cant ly 
changed si nce European sett lement. Perhaps the largest single impact was the 
development of Fremant le Harbour in 1896, as t he ri ver mouth was widened and 
deepened to allow access to sh ipping. These al terations greatl y affected the 
estuary and t ransformed it from an environment with moderately sa lt y water to a 
system dominated by sa lty marine waters. 

A more incr-emental impact has been t he popu lat ion growth of Perth, which has 
now exceeded 1.5 mill ion. The vast major ity of Perth's res idents live with in the 
Swan catchment and thei r act ivit ies have directly impacted on the rive,· system, 
including increased nuti-ient and sediment loading and contam ination by chem ical 
pollutants such as pet rochemicals, pest icides and heavy metals. 

The Swan River Trust, estab li shed in 1989, protects and enhances the eco log ica l 
health and long-term com munity benefit of the Swan and Canning r ivers and 
associated land. A major focus of the t rus t is to reduce alga l blooms assoc iated 
wi th excessive loads of nutrients (eutrophication) and promote healthy functioning 
of the ecosystem. The trust is working with the communi ty, stakeholders and other 
government departments to reduce environmental degradat ion and improve the 
management of t he r iver system. 

Since 1994, water qual ity in the Swan River system has been monitored weekly. 
In general, the water quali ty is good with no ind icat ions of dec line in the past 20 
years. Hearteningly, the levels of nitrogen and phosphorus, major components 
of the ferti lisers that many Pert h residents apply liberall y to the ir gardens but 
which also fuel algal blooms when t hey enter the river system, have cont inued to 
decrease in t he lower estuary dur ing the past decade. 

The lower Swan estuary supports a highly product ive food cha in involv ing 
communit ies of plankton, invertebra tes and fish that are the most diverse of 
t he system. These animals are largely mai- ine and include recreat ionally f ished 
spec ies such as black bream, Aust ral ian herr ing, ta ilor and whiti ng. 

However, there are several problems assoc iated wit h the r iver. In some locations, 
heavy metals have been detected at concen tral ions above levels rega1·ded as 
acceptab le by Austral ian guidel ines. Th is is largely due to industr ial practices, 
disused landf il l faciliti es and boat maintenance fac il iti es . In some of these areas 
there has been a direct inf luence on organisms, such as black mussels, that are 
suscepti ble to this kind of contaminat ion. Accord ing to the Department of Health, 
people should never eat wild mussels from the Swan and Canning rivers, as 
numerous human health risks associated with eating t hem have been ident if ied. 

to rapidly ch;rnge colo ur to 1n;1tc h their 

surroundings. This inst;rnt camouflage 

gi ves them :1 distinct adva11t:1gc when 

avoiding predators, or co nvl'l'scly when 

hunting prey. C uttlefish 1nove by 

gently undubting the fins ;1long their 

sides, but if they need to move 111 ;1 

hurry th ey ca n propel th emselves by 

expelling water at a r:1pid rate. 

Fishy practices 

The bottom-dwelling sm alltooth 

flounder (Psrndorlw,11/!/ls jrnynsii) is 

almost perfectly ca mo uflaged ;1gainst 

the mottled estuary floor. It is an 

ambush predator, waiting patiently until 

a suitable prey comes along, which it 

w ill then pounce on. Flou nder are able 

to cha nge th eir colour :111d eve n their 

patte rn to match th eir surroundings, 
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m:1king thc1n very difficult to spot.The 

flound er\ body is un us ually modifi ed 

to suit its lifestyle, with bo th eyes 

h:1ving migr:1ted to the upper side 

of the body. This allows the fish to 

lie fli t on th e cstu:1ry floor, :1lmost 

perfect ly ca 111 o ufl :1ged. Almost as well 

ca 1110uflagcd is th e finge r dr:1 go 11 c t 

(Dn((y/op 11s dnaylop11 s), which props 

itself o n the detac hed ' finger ' at the 

sta rt of its ventra l fin and appea rs to 

'walk ' along the bottom. 

Nestled :m10 11 g the seaweed o n 

th e estuary fl oo r you often sec w:wy 

grubfish (Pnrnpercis ltanckei). These fish 

are part of the sandpcrch family and 

can be recognised by their white-to­

brown body, w hi ch has a stripe alon g 

th e upper side.Wavy g rubfish are found 

o nly in Australia , from eastern South 

Above Water sampling, a key part of the 
monitoring of the estuary's health. 
Photo - Swan River Trust 

Background left The armed anemone 
(Dofleina armata) is spectacular to look 
at but can deliver a painful sting. 
Photo - John Huisman 

Austr:ilia to the central coast of WA . 

T hey arc usually active d urin g the 

chy, feed ing 0 11 Slllall in ver tebrates and 
ti sh. ( :01 11 c ni g htfa ll , th e fi sh c h:111gc 

to th ei r nocturnal co loms. Adopting 

:1 blotc hy, disrupti ve co lo m pattern 

111akcs them harder to Sl'l' , :md thncforc 

kss v11l11cr:1hk to prl·,btors. 

C:01 11111011 blowfish (' fi>r(/ll((?t'IICI' 

11!t·11rc\(?/'/1tl/11111) arc reg;1rd ed ;1s :1 bit 

ol' :1 curse by cstu:1ry fishers, :1s they 

often t:1kc the b:1 it in tended for more 

desir;1ble spec ies. A recent survey found 

blow fi sh were the most co111111011ly 

caught fi sh in the Swan estuary. M :111y 

of these were left to die-:1 cru el 

:md pointless exercise as there is no 

way that numbers could possibly be 

reduced by this pr:1cti ce. These fis h :ire 

po isonous, so le:wing them lying o n the 

shore also pbces curious children :111d 

pets :1t risk. 13lowfish fill an impo rtant 

role in the estuary, as they :Jre helpful 

sc:1vc nge rs, cleaning up anything edible. 

13cing toxic, th ey have little to fea r 

fi-0111 predators. They feed o n a wide 

va ri ety o f prey. T he small fish take 

mainly polyclnete worms ;rnd sma ll 

crustacea ns, where:1s large r ad ults feed 

rnostly on bivalve molluscs. Blowfis h 

tend to congregate in th e shallows an d 

sometimes reach densities of five fish 

per square metre and even m o re at 

night. They are an extremely common 

sight during night dives , parti cularly 
near the shoreline. 



Right A cuttlefish (Sepia sp.) displays one 
of its many colour patterns. 

Below right A smalltooth flounder 
(Pseudorhombus Jenynsi1) almost perfectly 
camouflaged on the estuary floor. 
Photos - John Huisman 

The toxin in blowfish , known as 
tetrodotoxin, is one of the most potent 
recognised, more than 10,000 times 
more toxic than cyanide. The same 
toxin is found in the blue-ringed 
octopus (another estuary occupant) 
but is not, in fact, produced by either 
the blowfish or the octopus, but by 
bacteria within them. Fish reared in 
the laboratory are not toxic until they 
eat something containing the bacteria, 
which they then accommodate. A 
single mutation has given the fish and 
octopus (among others) immunity to 
the toxin, which they are then free to use 
for their own protection. In its refined 
state, a lethal dose of tetrodotoxin is 
less than a milligram and could be 
delivered on the head of a pin . Death 
is by respiratory arrest and there is no 
known antidote. Blowfish are related 
to the species used in the Japanese 
delicacy known as 'fugu'. To prepare 
fugu, specially trained chefs remove 
the poisonous parts of the fish (mostly 
the organs, the ovaries and liver) before 
serving. Deaths from correctly prepared 
fish are rare, but many people die from 
eating inadequately prepared fugu , 
mostly fisherm.en without the specialist 
training. Eating fugu is not something 
that most Western Australians would 
consider, but in 2007 a Chinese doctor 
on board an iron-ore ship in Datnpier 
caught and ate an unidentified species 
of blowfish. The doctor suffered 
paralysis and his breathing became 
laboured. Despite receiving CPR and 
being evacuated to hospital, he died the 
next morning. The toxin is so potent 
that one of the people administering 
CPR also fell ill after coming into 
contact with the doctor's vomit, despite 
not having eaten any fish. 

Colourful anemones, innocuous 
seahorses and voracious and potentially 
lethal blowfish are just some of the 
Swan estuary's inhabitants. All of these 
and more can be seen only a short 
distance from Perth city. All you need 
to do is look. 

John Huisman is a research scientist, presentl y holding a joint pos it ion with the 
Western Austra lian Herbari um and Murdoch University. He is an international expert 
on seaweeds but also dives for pleasure and is an underwater photographer of note. 
He can be contacted by email (john.huisman@dec.wa.gov.au). 

Luke Twomey is the Principal Scientist at the Swan River Trust and an 
adjunct sen ior lecturer at Murdoch Univers ity. Luke has worked extensively 
on the problems associated with algal blooms and water quality in 
local and internat ional estuar ies. He can be contacted by emai l 
(luke.twomey@dec.wa.gov.au). 

For more information, see DEC's pocket-sized field guide, 
Discovering the Swan River and the Swan Estuary Marine Park. 
It is available for $6.50 from bookshops and tourist out lets, by 
phoning WA Natura ll y Publications on (08) 9334 0437 or by ordering 
onl ine at www.naturebase.net. 

The authors would like to thank Sue Morrison (Western Australian Museum), 
Glenn Moore and Fiona Valesini (Murdoch Un iversit y) for their helpful advice. 
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Lesueur National Park 
The st unning f lo1'al 

d ivers ity of Lesueur 

Nat ional Park is now 

more access ible t hanks 

to a redeve lopment 

project resu It i ng in 

new walking t ra ils and 

i11 te1' pretive in-format ion 

sites. 

Above Mount Lesueur in Lesueur 
National Park. 

Opposite page 
Top right Signage on the Lesueur Trail. 
Photo - Sallyanne Cousans 
Far right Queen of Sheba orchid 
(Thelymitra variegata). 
Right White-breasted robin. 
Photos - Babs and Bert Wells/DEC 
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L esueur Natio.nal Park is renowned 
as one of th e most important 
flora conservation reserves in 

Western Australia. Its 27 ,987 hecta res 
harbour more than 900 known species 
of flor;1 as well as an ever-chan ging 
landscape of salt lakes, remnant coastal 
dunes , laterite ridges and attractive 
hills ;111d gullies. Such is the level 
of biodiversity in the park ;1nd its 
surrounds that it has been declared one 
of Australia 's 15 national biodiversity 
hotspots. These hotspots recognise 
areas of high biological diversity th ;1t 
are under threat. 

Natural riches 
Examine the flora o f Lesueur 

Nationa l Park and you 'll find a 
kaleidosco pe of different species types. 
This is particularly obvious in spring 
when the greens and browns of the bush 
erupt into lashings of brilliant colour. 
Scarlet red kangaroo paws brighten 
the undergrowth while smoke bush 
transforms whole landscapes into tones 
of beautiful, dusky grey. Vcrticordias, 

1-lakcas, C rc11illeas, Leschcnaultias and 
more all explode into a blaze of different 
colou rs , providing a viewing spectacle 
for those who take the time to get up 
close and examine this nature-rich 
landscape. 

Many of these flora species grow 
nowhere else in the world. In fact 
th ere are more than 250 endemic plant 
species in the area, many of which 
are restricted to the heaths and scrub 
heaths. 

These species-ri ch and endemic 
flora communities al so offer a 
stronghold for fauna. The park is 
home to at least 52 species of reptiles, 
122 species of native birds and 15 
native mammal species. Sandplain 
birds are particularly prolific, with 
hon ey eaters, thornbills and several 
different wren species commonly 
seen flitt ing delicately through the 
bmh. You may also be lucky enough 
to spot the threatened Carnaby's 
cockatoo squawking raucously from 
the branches or perhaps a western 
rosella or pink and grey galah. 
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The Lesueur area was traditionally 
the home of the Yued-Aboriginal 
people who are thought to have lived 
here from tens of thousands of years 
ago. The Yued refer to Mount Lesueur 
as "Koomba Chiler" and say it served 
as a landmark to guide people here 
to trade such items as shields, flint 
spearheads , stones, shells, animal skins 
and even won1en's hair. 

It wasn't until 1801 that Europeans 
officially recorded the area, when the 
French ship Nat11mliste sailed pastjurien 
Bay. The trip resulted in the naming 
of Mount Lesueur after Charles­
Alexandre Lesueur, a topographical 
painter and natural history artist on 
board the Naturaliste. 

Exploring the park 
The best way to explore Lesueur 

National Park is to drive the 
18-kilometre sealed Lesueur Scenic 
Drive on the eastern side of Cockleshell 
Gully Road. T his one-way-loop drive 
guides you past steep, red laterite hills 
and flat top mesas blanketed in rich 
green kwongan heath with strips of 
white-trunked wandoo.You can stop at 
'wildflower discovery nodes ' along the 

way-stopping points where you can 
get out to marvel at the plant growth. 

The more energetic can set out on 
walking trails. The easiest option is the 
400-metre return Botanical Path, which 
is wheelchair accessible. It features 
interpretive signs that help you identify 
local plants and fill you in on their 
biology and traditional uses. This trail 
leads you to Iain Wilson Lookout, where 
the four-kilometre return Lesueur Trail 
travels to the top of the 313 metre­
high Mount Lesueur. This trail passes a 
range of floral communities and offers 
sweeping views from the peak. 

An easier option is the Gairdner 
Ridge 2.5-kilometre loop trail which 

m Wal ktra il 

0 2 4 6 8 

kilometres 

starts at the Drumrnond car park 
day-use area and travels through low 
heath, by kwongan heath and low 
woodlands of wandoo to the sandstone 
outcrops of Gairdner Ridge. 

Where Is It? 250 kilometres north of 
Perth along the Brand Highway. 

Total area 27.987 hectares. 
What to do Walk trails, scenic drive, 
photography, bird watching , wildf lower 
watching. 

Must see site Mount Lesueur. 
Facilities Interpretive signage. 
Nearest DEC office Jurien Bay, 
124 Bashford Street, Jurien. Phone 
(08) 9652 1911 , 
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T he western ringtail possum 
(Pse111fochein1s occirlentalis) is a small 

to medium-size arboreal marsupial.The 
species was, until rebtively recently, 
considered the sa me species as the 
common ringtai l possum (P prr~<:ri1111s) 
from Queensland, New Sou th W:iles, 
South Australia and Tismania. l3ut in 
110 w:1y is the western ringtiil possun1 
'common'. 

In terms of its evolutionary strategics, 
the western ringtail possum is best 
described as naive. It shows 111ini11d 
predator avoidance and research by 
Phil Clark from Murdoch University 
and Felicity 13r;1dshaw, a practising 
veterinarian in [lussdton, has shown th e 
western ringtail possum has very limited 
capacity to mount an immune response 
to infection. These two characteristics 

Previous page 
Main Western ringtail possum. 
Photo - Babs and Bert Wells/ DEC 
Inset Peg, a translocated western ringtail 
possum. 
Photo - Judy Clarke 

Below Western ringtail possum. 
Photo - Marie Lochman 
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immediately disadvantage the species, 
especially in an environment where 
introduced predators such as foxes 
and cats are recognised threats and 
where there is incre;1sing risk of disease 
due to human disturbance to n:1tural 
ecosyste111s and invasion by a suite 
of exotic species and pathogens. In 
;1ddition, rese;irch by scientist C hristine 
Cooper ;md honours student Hau 
Kun g Yin from Curtin University 
con firmed wh;it most wildlife carers 
;rnd ecologists suspected-the western 
ringtail possum is not well adapted 
to cope with high temperatures. The 
pattern of evaporative water loss for the 
western rin gtail possum is consistent 
with that for most other marsupials, but 
only up to an ambient temperature of 
25°C. At ambient temperatures higher 
than this, evaporative water loss increases 
sign ificmtly. At ambient temperatures 
of 35°C, western ringtail possums 
easily overheat. Conversely, the western 
ringtail possum was shown to be well 
adapted to cooler conditions. 

The co11serv;1tion implic1tio11s of 
th ese three things-predator n:ii'vety, 

limited ability to mount an immune 
response and poor adaptation to 
extremes in heat-are immense. The 
last of these is of particular concern 
g iven the predi ctio ns associated 
with clirn;1te change. Howeve r, 
the immediate major threat to the 
conse rvation st;1tus of the western 
ringtai l possum is habit;1t loss from 
land clearing. Land clear ing not 
only results in the immediate loss 
of h:ibita t but has flow- on eff~cts to 
surrounding enviro111nents in cluding 
increased numbers of exo tic predators 
such as foxes, cats and pet dogs, and ;1 

reduction in the amount of vegetative 
cover in patches of retained veget:ition. 
T he loss of vegetative cover results in 
in creased w;1tcr loss , making surviva l 
even more tenuous for a species which 
shows an increase in evaporative water 
loss at only moderately high ambirnt 
temperatures. 

Therefore, it is not surprising to find 
the distribu tion of the western ringtail 
possu m has contracted in the time since 
Europe;m settlement. I 11 the 1950s the 
distribution extended to the southern 



and eastern outskirts of Perth and as 
recently as the 1970s populations were 
known fron1 near Pingelly. The western 
ringtail possum is now restricted to the 
wetter, south-west corner of Western 
Australia . Unfortunately for the western 
ringtail possum, this south-west corner 
is also experiencing an explosion in 
urban development. 

Balancing nature and 
development 

hnproven1ents in infrastructure, 
new housing and new facilities such 
as aquatic centres, aged-care facilities, 
coastal resort complexes and housing 
estates by the sea, usually come at 
an environmental cost. The difficult 
decisions to ensure the environment 
remains capable of supporting as much 
of the natural biodiversity as possible, 
while still providing for the demands of 
an ever-increasing urban society, remain 
with planners and legislators. However, 
planners and legislators cannot make 
the relevant decisions without basic 
ecological information-or at least they 
can't make good decisions without this 
infonnation. 

Establishing the balance between 
development and retaining biodiversity 
values is not simple. In the case of 
the western ringtail possum, State 
and Commonwealth legislation 
offers considerable protection. The 
Commonwealth's E1wiro11me11t Protection 

and Biodiversity Conservation Act 1999 
(EPBC Act) requires any developer to 
refer proposals to the Commonwealth 
where the proposal is "likely to have 
a significant impact on a matter of 

Above The common ringtail possum is 
not found in Western Australia. 
Photo - Jiri Lochman 

Right Bushland being bulldozed for roads 
and housing development in the south­
west. 
Photo - Brett Dennis/Lochman 
Transparencies 

national environmental significance". 
The EPBCAct recognises seven matters 
of national environmental significance. 
One of these is "threatened species and 
ecological communities". The western 
ringtail possum is listed in Western 
Australia, nationally and internationally, 
as a threatened species and clearly 
meets the criterion. However, it is less 
clear what constitutes a "significant 
impact". 

To answer this satisfactorily requires 
an understanding of which populations 
of the western ringtail possum are critical 
for the long-term conservation of the 
species. This requires knowledge of the 
population size, population structure, 
breeding capability, dispersal patterns 
and an understanding of the genetic 
structure of these populations. This 
information is not available at the detail 
required for local, state and national 
decision makers. In recognition of this, 
the Commonwealth Government has 
supported a pilot study to assess the 
conservation significance of a suite of 
western ringtail possum populations 
in the Busselton area. The Department 
of Environment and Conservation 
(DEC) is conducting the research , 
in collaboration with ecologists and 

~ Trans location 
sites - Western ringtail possum 

translocat ion site 

Yalgorup National Park 
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Road Dwellingup • 

Martin's Tank/ 
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geneticists from Murdoch University. 
Completion of this study will provide 
only part of the information required, 
but will be a major step in achieving 
better understanding of areas and 
populations of conservation significance 
for the western ringtail possum. 

In the interim, development 
applications need to be assessed and 
decisions made. To date, development 
applications have been assessed with the 
best information available. If DEC and 
the Departrnent of the Environment, 
Water, Heritage and the Arts approve 
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The western r i11glail possum has acqui1·ed its common name frnm ils abi lit y lo 
use its ta il as an addit ional limb. The Lail is lru ly prehensile. This charncte1·ist ic 
makes it immedia tely disti 11guishable from the brush ta il possum ( Tnchosurus 
vulpecula) with which it often cohabitates. The La il of t he 1·ingtail is approximate ly 
equal to its head- body length, whereas the brushtail possums' tail is cons idernbly 
shod er than t he head- body length . 

Western ri ngtai l 
possum 

B1·ushtail 
possum 

). 

◊ 
\', 

-,-..,--t-- .. ,:~ 

Illustration - Nadine Guthrie/DEC 

tr:mslocation as an appropri:1te 

response, developers must pay the cost 

of capture and removal of animals from 

the develop111ent sites and must also 

contribute to th e costs for monitoring 

at the translocation release sites. 

Does translocation work? 

Translocation is not always 

the preferred option as a wildlife 

management tool. In the case of the 
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western ringtail possum in south-west 

of Western Austnlia it is preferable 

to maintain healthy popubtions in 

their existing habitat. Where this is not 

achievable, translocation has become 

a tool to mitigate the effect from 

development. Although not a perfect 

solution, translocation does provide 

some respite to a situation which would 

otherwise 111.0st likely result in the 

loss of local populations. For western 

Left Peppermint trees provide important 
western ringtail possum habitat. 
Photo - Dennis Sarson/Lochman 
Transparencies 

ringtai l possums, translocation h;1s 

resulted in establishing new populations 

within secure conservation est:1te. 

The translocation project for the 

w<.:stern ringt:1il possum began in 1991. 

T he tra11sloc:1ted ani111als had been held 

by wild life c:irers :rnd were deemed 

sufficiently rehabilitated to be released 

into th e wild. Most of these possums 

h:1d been found injured , orph:1ned or 

simply suffering fi-0111 heat stress and 

then passed on to care rs. 

The initia l release site w:1s 

Leschenaul t Peninsula C onservation 

Park, immed i:1t:ely north of 13unbury. 

These releases were to peppermint 

(Ago11is _flcx 11osa) dominated h:1bitat 

within the p:1rk, where :1 fox baiting 

program had been implemented :md 

been maintained. By 1995, th e western 

ringtail possu111 popul:ition had incre:1sed 

:rnd additional sites were identified 

for rclc:1se of possu111s reh:1bilit:ited by 

wildlife carers :rnd those disphced by 

approved devclopl!le11ts. lJy I ')')8 the 

Leschen:1ult population had :1ppe:ired 

to meet all the criteri:1 for tr:msloc:1tion 

success. 

Additional sites were established in 

Y:1lgorup N :1tioml Park and Lme Poole 

Reserve. Most of the released possu111s 

c:nne fi-0111 development sites, where 

the possums were caught immediately 

before clearing. Monitoring from these 

sites indicates all have met with some 

translocation success. 

Positive conservation benefits from 

the translocation research include the 

establishment of what appear to be 

vi:1ble populations at two sites within 

Yalgorup N :1tio nal Park- Preston 

13each !toad and White Hill lto:1d. 

Monitoring has confirmed the 

popul:itions have survived and there has 

been continued recruitment of young. 

Spotlight monitoring in 2006 resulted 

in 24 western ringtail possum sightings. 

At least 21 of the anim:1ls sighted were 

otlspring from the original translocated 

possums. This is clear evidence of 

successful breeding at both sites. More 

recent data suggests a similar pattern 

has occurred at Martin's Tank and Lake 



Pollard-the third translocation release 
site within Yalgorup National Park. 

Monitoring has been less intense 
at Lane Poole Reserve, but the trends 
in the data are similar to those from 
Yalgorup National Park. Ringtails 
released at Lane Poole have survived to 
produce young, have established regular 
use of tree hollows and constructed 
nests. The data from Lane Poole 
Reserve and Yalgorup National Park 
were the first to reveal western ringtail 
possums regularly use grass trees as rest 
sites during the day. 

Offspring from the Lane Poole 
population have been observed, 
but none of these has been radio­
collared. However, one of the possums 
translocated to Lane Poole R eserve has 
resulted in a longevity record for the 
western ringtail possum (see 'Possum 
antics' on page 60). 

Monitoring through the use of 
radio - telemetry reqmres capture 
and recapture of individual possums. 
Western ringtail possums are not 
easily caught usmg conventional 

trapping methods. The most effective 
technique is capture through the use 
of a tranquiliser dart gun. Possums are 
darted at close range, the tranquiliser 
takes up to two minutes to take effect 
and the possum is caught in a blanket 
as it falls from the tree. 

Reports of western ringtail possums 
have now become a regular occurrence 
from numerous locations north and 
south of the translocation release 
points within Yalgorup National Park. 
These reports are further indications of 
translocation success. Through the use 
of DNA analysis we are now able to 
determine if these new sightings have 
originated from dispersal of individuals 
fron-i the translocation release sites. 

Why the translocation 
concern? 

Follow-up surveys at Leschenault 
in 2002 showed the population 
had declined. Several hypotheses 
have been proposed to explain this, 
including disease, changes to the fox 
baiting regime and prey switching 

(rabbit numbers have been reduced 
and the major predators may have 
switched from preying on rabbits 
to other predation-sensitive species 
such as the western ringtail possum) . 
The phenomenon of mesopredator 
release has also been suggested as a 
cause for the decline. Mesopredator 
release is where a reduction in the 
dominant predator (foxes) allows other, 
subordinate predators such as cats, 
pythons and chuditch, to increase in 
number and add predation pressure 
on other species (see 'Will curiosity 
kill the cat?', LANDSCOPE, Autumn 
2007). 

Monitoring at Leschenault from 
2004 to 2006 indicated predation by 
cats and pythons was potentially limiting 
translocation success at Leschenault 
and there was evidence to support the 
disease hypothesis (toxoplasmosis had 
previously been detected in offspring 

Below Leschenault Peninsula 
Conservation Park. 
Photo - Andrew Davo/1/Lochman 
Transparencies 
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At least two of the trans\ocated western ringtail possums have set benchmarks. 

Possum one: A rehabi litated poss um cal led 'Phi ladelphia', he ld in care for about 
three weeks, was known to be at least 18 months old when re leased in 1998 at 
Lane Poole Reserve. Philadelphia was fitted with a radio collar which stopped 
f unct ion ing shortly after rel ease. Philade lphia reappeared in January 2006 in the 
Dwel lingup town site, in t he grounds of 'Dwelli ngup Adventures'. Researchers 
bel ieve she stowed away in a kayak or vehicle and was transported to Dwellingup 
from Lane Poole. She was showing the signs of age and was part ially blind. She 
spent her fi nal days at the Fauna Rehabil itat ion Foundation in Malaga where she 
lived to a recor·d age of nine years. Western r ingtail possums were prnv iously 
only known to reach six to seven years. 

Possum two.· The possum known as 'Peg' met the cr iteria for bot h categor ies of 
t rans located possums: those held by wi Id li fe carers unt i I considered rehabi I ita ted 
and suitable for release and t hose which have been caught fm translocat ion and 
relocated directly from development sites whern the habitat is to be c leared. 

Peg was caught at a development site in Busselton and , at the time of captu re, 
had an injury to her hip area. Peg was taken to the Fauna Rehabilitation 
Foundat ion in Malaga where she was given immediate veterinary attention. An 
X-ray revea led Peg had a dis located hip. After seven months of rnhabilitat ion, 
Peg was considered ready for re lease into t he wild. 

Peg was fitted with a rad io-collar, re leased at the Mart in's Tank- Lake Pollard 
release site in Yalgorup National Park and monitored r·egu larly. There are more 
than 30 locat ion records for Peg collected in the period from Ju ly 2006 to March 
2007 . Peg's day-t ime res t sites inc luded nests, hollows, grass trees and forks in 
Melaleuca t rees. She raised at least one (male) offspring to weaning age before 
her collar prnmat urely ceased transm itting. 

from th e population ;1t Yalgorup). 
In 2005 the then Department of 
Conser va tion and Land Management 
(now D E C) , 111 collaboration 
with Murdoch University and the 
U niversity of Sydn ey, successfull y 
sought Australian Research Coun cil 
funding. This program, toge ther wi th 
funds from developers responsible for 
habitat clearing, is enabling two PhD 
students to examine the prevalence 
of disease in naturally occurring and 
translocated populations. The students, 
both qualified veterinar ians, are also 
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exa mining sur vivo rship, habitat use 
and the predators responsibl e for any 
predation even ts. A third PhD student 
is examining the role of pythons from 
a mcsop redator rel ease perspective, 
specifically the importance of python 
predation to western ringtail possum 
translocation success. 

Predati on by cats and pythons 
at Leschenault has now been clearly 
quantified and there is very strong 
evidence for the mesopredator release 
hypothesis . This is also supported by 
results from western ringtail possum 

Background left Yalgorup National Park. 
Photo - Gordon Roberts/DEC 

Left The male offspring of the 
translocated possum 'Peg', from 
Yalgorup National Park. 
Plwto - Helen McCutcheon/DEC 

releases at th e Australian Wildlife 
C onserv;111 cy's Ka ra kamia Sanc tu ary 
in Chidlow, which is protected by a 
predator-proof fen ce an d is free of 
foxes and cats. Translocated western 
ringtail possums have continued to 
increase in number within th e privately 
owned s;111 ctuary. 

Pythons and western ringt;1il 
possums occur toge ther naturall y 
over 111uch of the poss ums' range. 
Consistent with ecological theory and 
the prin cipl e of mesopredator release, 
DEC resea rchers have hypothesised 
translocated ringtail populations at 
Leschenault will be :1ble to withst;md 
so111c level of prcd:1tion by pythons 
:md, if cat density is redu ced , the 
ri ngtail popubtions will bern llle self 
sust:1ining. 

Leschcn:ndt l'eninsub Conservation 
l'ark has now been identifi ed as a 
priority site for cat control. 13 efore 
this can occur, the recently developed 
ca t-control bait, Eradi cat, wi ll be 
tested to ensure native fauna from the 
south-west are not at risk from th e 
effects of the bait. T his tes tin g will 
be carried o ut in 2008 using non­
toxic baits ;1 t Lcschenault. If there is 
no risk to the native species, toxi c 
(1080) Eradicat baits will be deployed 
at Leschenault Peninsula Conservation 
Park later in 2008. DEC researchers 
;1nd the Invasive Animals Cooperative 
l~esea rch Centre :1 re also undertaking 
concurrent trials in the northern jarrah 
fo rest and anti cipate broad-scale cat 
ba iting research to sta rt in the ja1-rah 
fores t in 2009. 

Future translocations 

Translocation has been increasingly 
used as a mitigation measure for many 
threatened species. It may provide hope 
for populations otherwise doomed 
by habitat loss through clearing. If it 
can be shown to be successful over 
the longer term, it may well be an 



Above A typical grass tree (Xanthorrhoea 
preissii) used as a day-time refuge by 
translocated western ringtail possums at 
Yalgorup National Park. 
Photo - Paul de Tores/DEC 

Above right Lane Poole Reserve. 
Photo - Brett Dennis/Lochman 
Transparencies 

Right Carpet python-a natural predator 
of western ringtail possums. 
Photo - Marie Lochman 

important component in the mix of 
managen1ent and planning options for 
improved conservation of the western 
ringtail possum. 

The selection oftranslocation release 
sites now needs to take into account 
the consequences of global warming. 
We are unlikely to see the western 
ringtail possum translocated to sites in 
the wheatbelt where the species once 
occurred. Future translocations to sites 
within the temperate higher rainfall 
zones such as Lane Poole Reserve and 
Yalgorup National Park can provide 
an extension to the existing range 
of the western ringtail possum, thus 
contributing to the conservation of the 
species. 

There are no quick fix solutions. 
Western ringtail possums are 
threatened by habitat loss, predation, 
fire, diseases and climate change. The 
use of translocation should not be 
regarded as a panacea for resolution 
of conflict between development 
and conservation, particularly where 
the habitats at risk are those of high 
conservation value for a threatened 
species . 

Paul de Tores is a Research Scientist with the Department of Environment and 
Conservation (DEC), and is based at DEC's Dwel lingup Research Centre. Paul can be 
contacted on (08) 9538 0025 or by emai l (paul.detores@dec.wa.gov.au). 

Suzanne Rosier is a DEC vol unteer who has been active ly involved in the western 
ringta il possum t ranslocat ion research since 1991. 

Jennifer Jackson is a Techn ical Off icer, based at DEC's Wildl ife Research Centre in 
Woodvale. Jennifer was involved in the translocation research from 2004 to 2006. 

Judy Clarke is a veterinarian , now undertaking a PhD examin ing the outcomes from 
translocat ion of the western ringta il possum. Judy started her research in 2006. 

Lizzie Aravidis is t he President of the Fauna Rehabi litat ion Foundation (FRF), at 
Malaga. FRF volunteers have been involved in ensur ing orphaned and injured western 
ringtail possums are appropr iate ly rehabilitated and re leased into the wild . 
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urban antics by John Hunter 

Fly me to the moon 

The moon may not be your 
average choice as one of the 
major things to observe in your 
backyard, but it is definitely the 
biggest and most re-occurring. 

Found in all backyards from 
Tuart Hill to Timbuktu and from 
Wembley Downs to Wyoming, the 
Earth's moon has a major effect 
on many of the planet's animal 
and plant species. 

A big statement, but I'm sure 
even the smallest troglodyte 
is affected at times by Earth­
moon gravity and tide, wh ile 
surface dwellers may become 
psychologically involved with a 
full moon or an eclipse. One 
thing is for sure, since humans 
first looked to the heavens and 
muttered "What is that?", the 
moon has been the catalyst for 
songs, poems, prose, courtship 
and war. 

The moon is the closest 
astronomical object to Earth. With 
the Earth it forms almost a double 
planet as no planet that we know 
of has a satellite which is as large 
in comparison to the size of its 
planet. 

Four times smaller in diameter 
than the Earth, our moon was 
probably formed shortly after the 
rest of our solar system about four 
and a half billion years ago. The big 
question is how it formed. 

Was it the 'escape' theory 
where the Earth and moon were 
one single body and that the sun's 
gravity caused a bulge on one side 
of a fast-spinning Earth where the 
bulge broke away to become the 
moon? Or was it that the moon 
and Earth were formed at the 
same time and in the same region 
and made from huge whirlpools of 
gas and dust that were left over 
when the sun was formed? Or was 
it the capture theory where the 
moon was once a planet that was 
caught in the Earth's gravity to 
become a natural satellite? 

Two scientists, Hartman and 
Davis, suggest the leading modern 
hypothesis is the 'collision theory', 
which proposes that a large body 
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from space smashed into the 
Earth and knocked a mass of 
solid material from Earth's mantle. 
This material orbited the Earth 
and eventually united into a single 
mass to form the moon. 

The col lision theory is probably 
more acceptable in that the Earth 
has a large iron core but the moon 
does not. This is because Earth's 
iron had already drained into the 
core by the t ime the giant impact 
happened. Therefore, the debris 
blown out of both Earth and the 
impactor came from their iron­
depleted, rocky mantles. The iron 
core of the impactor melted on 
impact and merged with the iron 
core of Earth. To further back this 
theory, the moon has exactly the 
same oxygen isotope composition 
as Earth, whereas Mars' rocks 
and meteorites from other 
parts of the solar system have 

DID YOU KNOW? 

different composit ions. 
Compared with the Earth, 

the moon has changed little over 
bil lions of years. There is no air, 
wind or water. During the day the 
sky is black and the stars are 
visible. At night the desolate rocky 
surface is extremely cold and the 
temperature is lower than any 
place on Earth . During the day, the 
temperature of the rocks is slightly 
higher than that of boiling water. 

However, the moon is a beauty 
to behold at any of its stages of 
light and shade. Earth dwellers 
admire its eerie presence and 
respect its lofty place from our 
cosy spaceship. 

Let's hope the human race for 
dominance and economic growth 
on our planet doesn't eventually 
turn our beautiful landscape into 
another moon. 

• The diameter of the moon is about 3,475 kilometres-about the 
distance across Australia from Perth to just beyond Sydney. 

• In its elliptical-shaped orbit around Earth, the moon travels at 
about 3,700 kilometres per hour in its 2.3-million-kilometre 
journey and passes as close as 356,399 kilometres to us. 

• The moon is occasionally referred to by its Latin name lunar and 
an adjectival prefix se/eno from the Greek deity Selene. 
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