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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 individually 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 sturdy envelope is provided for postage 
and gift presentation. 

Western Australia 2008 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 2008 Calendar 
Locked Bag 29 
Bentley Delivery Centre, WA, 6983 

- in person: 17 Dick Perry Avenue, Kensington . 
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contributors 
Linda Reinhold has worked with 
endangered animals for the Department 
of Environment and Conservation 
(DEC) for three years intermittently 
since 2001 . In her away years, she has 
worked for both the freshwater and 
sea turtle programs for the Queensland 
Parks and Wildlife Service, and spent a 
year working on sea turtle conservation 

editor's letter 

programs in the Caribbean. While 
working as the bat specialist for the 
Queensland Department of Natural 
Resources and Mines, she published Key 
to the bat calls of so11th-cast Queensland and 
north-east New S011t/, Wales. She is DEC's 
Project Eden Ecologist, based in Shark 
Bay where she works with mammals and 
sea turtles. 

From its f irst issue 22 years ago, LANDSCOPE magazine has been produced wi th 
t he focus on Western Aust ralia's conservat ion, parks and wildl ife. 

This issue is no exception, br ing ing together fascinating insights in to the 
research and in it iati ves that highl ight the diversity of projects under way to 
protect and conserve our environment. 

It is a pr ivilege be ing part of t he team developing the magazine and seeing the 
wide range of people and ta lents involved in the projects. Seeing the diversity of 
different people's work and the incredible range of their cont ri butions- sometimes 
as part of t heir employment, somet imes as volunteers-is a fasc inat ing part of 
working on each edit ion of LANDSCOPE. 

Western Au stra lia recent ly celebrated Vo lunteer Week and it is fitt ing that one of 
ou1· a1·t icles th is issue features the work of a passionate group of residents who 
banded together to rehabi litate the land around a brook that ru ns through part 
of t he Perth hi lls reg ion just east of the city. A clear vision, a careful plan and 
absolute determinat ion matched by their passion and commitment have helped 
t hem ach ieve their goal. 

Over the past 50 years since the rediscovery of the western swamp tortoise, many 
people have also been involved in work to br ing the spec ies back from t he brink of 
ext inction. A lthough there has been a great improvement in t he tortoises' stature 
in the past 20 years, al l of the work has yet to result in the reclass if icat ion from 
'c rit ically endangered' . Some of the factors that have made the task part icularl y 
diff icul t and the chal lenges ahead are out lined in thi s issue. 

In contrast, the iso lat ion of Bernier and Dorre is lands at t he north -western edge 
of the Shark Bay World Heritage Area and the f act t hat they are free from any 
introduced predator or herbivore species have helped t he surv ival of a number of 
species. The artic le 'Bern ier and Dorre: is lands of marsupials, mice and men' takes 
a new look at the is lands and t he work of biolog ists and veterinary sc ient ists who 
have been studying the popu lations of animals on t hem. 

Further offshore, 'Li fe in isolated oases', prov ides an update on recent research on 
the remote north -west atol ls on the edge of the continental shelf. The biodi versity 
of the atol ls is st ill poorl y known and the research provided scientists with the 
opportun ity to make the f irst known collect ions for some groups of marine an imals 
and plants. 

Technology also has its part in conservation- and a group of innovat ive 
conservation managers has put it to good use in t heir bid for effect ive fox cont rol . 
An article in this issue outl ines t hei r work in developi ng a special sausage bait for 
foxes, based on the salami manufactur ing process. After successful tr ials, t he 
bait is now being widely used for both agricu lture and conservat ion purposes and 
is attract ing interest from around Austral ia. 

f//42 
Kaye Verboon 
Executi ve Editor 

Erik Veneklaas is a Senior Lecturer 
in the School of Plant Biology of 
The University of Western Australia 
(UWA) . He is fascinated by the diversity 
ofWestern Australian flora, particularly 
by the variety of their ecological and 
physiological adaptations. His research 
aims to increase our understanding of 
plants in order to achieve goals in nature 
conservation, land rehabilitation and 
sustainable plant production. Erik has 
been a member of the Wandoo Recovery 
Group since its inception and initiated 
and supervises UWA research on the 
impact of drought on wandoo. 

Heather Taylor started work with DEC 
in 2003 after completing a Bachelor of 
Science degree at Murdoch University 
and DEC's graduate recruit program in 
May 2006. She has worked in a number 
of roles during this period, but mainly as 
the coastal and marine natural resource 
management facilitator for the rangelands, 
based out of the spectacular Pilbara 
Region. Through this role Heather has 
developed a passion for bridging the gap 
between communities and environmental 
managers to improve the sustainable use 
and conservation of Western Australia's 
land and oceans. She is now based at 
UWA with the Marine Futures project 
team-on secondment from DEC until 
m..id-2008. 

Leigh Sage is a Fire Operations Officer 
with DEC's Fire Management Services 
based in the Swan Coastal District. He 
has several years' experience working 
in the department's prescribed burning 
program and in wildfire suppression 
throughoutWA's south-west. Leigh also 
has more than 12 years' experience as a 
botanist with a keen interest in the fire 
ecology of Australian flora and is currently 
the Western Australian specialist in the 
Goodeniaceae family. 

Also contributing . . . 
Katie Schoch, Liz Manning, 
Andrew Burbidge,Jessica 
Meeuwig,John Huisman, 
Sue Morrison, Mike Camelo, 
Kevin Pollock, Roger 
Armstrong.John Stanley, 
Linda Stanley, Andrew Brown, 
Verna Costello,John Hunter, 
Nicky Marlow,John Asher, 
Rob Brazell, Samille Mitchell, 
Rachel Spencer,Amanda 
Thomas, Gerald Kuchling and 
Neil Thomas. 
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Cover illustration by Ian Dickinson 
Mantis shrimps are usually lound in shallow, 
inte,· t idal areas, burrowing inlo sand or 
shelter ing in rock or cora l crevices Australia­
wide. They are typically solitary and aggress ive 
and feed mainly on sma ll fi sh, other 
crustaceans and molluscs. They st ,·ike their 
prey with acceleration of up lo 23 metres pe,· 
second. The shock wave frnm lhe fo1·ce can be 
enough lo stun 01· even lli ll lhe prey. 

Mantis shrimps are the only anima ls to have 
hyperspectral colour vision and are considered 
lo have the most complex eyes in the animal 
kingdom. They can see ul lravioleL visible and 
infra-reel lighl and cl ifferen l planes ol polarised 
light. The shape of t heir eyes al lows them lo 
see lhin~Js wilh three differen t parts of lhe eye 
al Ol7Ce. 

Back cover photo Ann Storrie 
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6 From polluted drn in to healthy wetland 
T he creation of an artificial wetland ne;1r Perth hel ps save a river system . 

10 Saving ou r Species, Savi ng our State 
An ambi tio us program aims to boost co nservation efforts ;1cross Weste rn 

Austrak1. 

17 Wandoo crown dec line: linked to a changing 
environment? 
T he hea lth of th ese attractive white gums has been flu c tu atin g in the 

Wheatbelt and G re;1t Southern. What is ca usin g the decli ne? 

24 The western swamp tortoise - 50 years on 
T his endearing creature still b;1ttl es for surviva l 50 yea rs after its rediscovery. 

32 Life in iso lated oases: Western Aust ral ia's 
she lf -edge atol ls 
An as tounding selection of marin e plants and animals IS revealed in 
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39 Taking t he ba it 
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healthy wetland 
By Rachel Spencer and Amanda Thomas 

T he Swan-Canning river system, 
Western Australia's first official 

heritage icon, is a highly valued 
environrn.ental, social and economic 
asset. However, since European 
settlement large sections of land 
surrounding Perth 's rivers have been 
cleared and replaced with urban 
developments, industry and agriculture. 
Nutrient-rich run-off enters the river 
system through the drainage network, 
contributing to a decline in river 
health including regular algal blooms 
and seasonal fish kills. 

Saving our rivers 
In order to protect the 

environmental health of the Swan 
and Canning rivers by irn.proving 
water quality, the Swan River Trust 
developed the H ealthy Rivers Program. 
The program works towards reducing 
nutrients and other contarn.inants, 
111.inimising sediment loads entering 
the rivers, increasing oxygen levels 
and protecting and rehabilitating the 
river foreshores . The Healthy Rivers 
Program focuses on eight key areas, 
one of which is the Drainage Nutrient 
Intervention Program (DNIP). 

DNIP sets the framework for 
onground works that strip nutrients 
from. known nutrient-enriched drains 
before water is discharged into the 
rivers. Intervention works include the 
restoration of drains, re-establishment 
of tributary vegetation, wetland creation 
and the use of scientific products that 
rern.ove nutrients . 

T he Liege Street Wetland 111 

Cannington, 10 kilometres south-east of 
Perth city, is the DNIP's most significant 
project to date. It is a good example 
of how well-planned and constructed 
wetlands can tackle nutrients in a more 
natural way, provide ecological habitat 
and restore species diversity. 

Creating an artificial wetland 
Previously, three degraded drainage 

channels at the Liege Street si te 
discharged high levels of nutrients 
directly into the Canning River, 
contributing to summer and autumn 
algal blooms. These drains were only 
a few metres wide, w ith little habitat, 
low water quality and limited aesthetic 
value. What little remnant vegetation 
remained was infested with weeds . 
Through the DNIP, the unsightly 
drains were converted into a diverse 
and attractive wetland, with the system 
acting as a filter to stop pollutants 
entering the Canning River. 

The first step in creating the 
wetland was to install pollutant traps at 
each major drain outlet to trap floating 
litter. A bay was also constructed at the 
main inlet to collect, and allow removal 
of, sediment entering the wetland. 
A series of natural day-lined ponds 
was then established to trap more 
sediment and improve aesthetics, while 
densely vege tated sumplands were 
created to filter nutrients. A weir at 
the wetland outlet was installed to 
recreate the floodplain and two internal 
weirs were added to enable water 
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level manipulation. These steps created 
a system that removed nutrients and 
pollutants from water travelling through 
the wetland towards the Canning !liver. 
Islands were also added to the wetland , 
providing a refllge for nesting fauna 
from feral animal predation . 

In addition, more than 70,000 
native plants including 34 additional 
local native species were planted and 
weeds that were strangling native 
vegetation and destroying native fauna 
habitat were eradicated from the site. 
More than 144 volunteers contributed 
a total of about 76 days ' work to help 
with the restoration works. 

Now that the construction and 
planting stages of the project have been 
completed, education and monitoring 
strategies will be carried out. These 

8 LANDSCOPE 

will include th e implementation of 
a visitor man agement plan ,md the 
installation of interpretative signage. 

A new habitat 

The development o f the $700,000 
Liege Street Wetland has been critic.11 
to restoring and protecting the 
Canning River and the bll shbnd of 
the Canning River ll egiona l Park. 
Preliminary monitoring shows the 
wetland has already reduced the amoL1nt 
o f nitrogen and phosphorus flowing 
into the river waters by 33 and 45 per 
cent respectively. In additi o n, extensive 
planting has created 1.2 hectares of 
active wetland and 3.2 hectares of 
restored floodplain habitat. 

Sightings of nesting turtles such as 
the oblong turtle ( Chelondina o/Jlonga) 

Previous page 
Main White ib is in restored habitat at 
Liege Street Wetland. 
Photo - Alex Bond 

Top Restored wetland . 
Photo - Terrace Photographers 

Left Birds like the mountain duck are 
returning to the restored Liege Street 
Wetland. 
Photo - Amy Kimber 

and ev idence of increased bird life 
mcludmg the g rc.1t egret (/lrrfra 
a/ha) , pL1rplc swamphen (Porp/1yrio 

1101phyrio) and the !llollntai11 duck 
(Tiidorna tadornoides) demonstr;1te the 
environmental benefits of the project. 

T he project 's sll ccess was recognised 
with two awards in 2006-a Western 
AL1stralian Environment Awa rd in the 
IJL1sh, Lands and Waterways Category, 
and the N,1tional Award for Excellence 
in Stormwater Management from the 
Stormwater lndllstry Association . 

Rachel Spence1 manages the Swan 
River Trust's Drninage Nutr ient 
Intervent ion Program. 

Amanda Thomas was an Env ironmental 
Off icer wi t h the Swan River Trust. 

The Liege Street Wet land project 
was developed 111 partnership with 
the Swan River Trust, South East 
Regional Cent re for Urban Landcare, 
Two Rive1·s Catchment Group, the 
Department of Environment and 
Conservation, the City of Canning and 
the Water Corporation. 

For more information on the project 
contact the Swan River Trust on 
(08) 9278 0900. 



bookmarks by Verna Costello 

Franc;ois Peron: 
An Impetuous Life 
Author: Edward Duyker 
Publisher: The Miegunyah Press 
349 pages, hard cover 
ISBN 0-522-85260-2 
RRP $59.95 

This well-researched book 
offers intriguing insights into 
Fran<,ois Peron, one of the 
most celebrated collectors of 
Australian animals, especially 
marine invertebrates. In 1801 
he sailed to Australia aboard 
the Geographe as part of the 
French scientific expedition led 
by Nicolas Baudin. Due to death 
and desertion, Peron was one 
of only three of 23 scientists to 
complete the voyage. On three 
occasions (all occurring in WA) 
Peron failed to return to the 
ship by the required time only to 
do so in a pitiful state. Baudin 
described him as "the most 
thoughtless and most wanting in 
foresight of everyone on boat". 

Peron outlived Baudin and 
wrote the first volume of the 
expedition's official history, with 
virtually no mention of Baudin by 
name. Peron's early death from 
tuberculosis in 1810, at just 35, 
prevented him from describing 
the zoological discoveries from 
the expedition which represented 
about 2500 new species! 
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EDWARD DUYKER 

Field Guide to 
Eucalypts Volume 2 
South-western & 
Southern Australia 
Authors: MIH Brooker and DA Kleinig 
Publisher: Blooming Books 
436 pages, hard cover, 1500 colour 
photos 
ISBN: 1876473 28 2 
RRP: $130.00 

The eucalypt is the world's 
most important hardwood 
plantation species and of great 
importance in landscaping. 

The genus Eucalyptus 
includes more than 700 species 
and more than 360 are described 
in this volume. The text is 
supported by about 1500 colour 
plates to help the reader identify 
the different species 

Ian Brooker is a world authority 
on Eucalyptus taxonomy and has 
discovered many new eucalypt 
species. He has more than 30 
years' experience as a botanist 
and has been widely published. 
David Kleinig is a photographer 
and expert in identifying eucalypts 
through his work in seed 
collection with CSIRO. 

ANZANG Nature and 
Landscape 
Photographer of the 
Year 
The Third Collection 
Editor: Stuart Miller 
Publisher: Nature and Technical 
Publications for ANZANG Nature 
Pty Ltd 
83 pages, soft cover, full colour 
ISBN: 0 9580642 2 9 
RRP: $25.00 

It would be difficult to 
match the superb quality of 
photographs to be found in this 
book. They are shown under nine 
categories: Animal Behaviour, 
Animal Portrait, Botanical 
Subjects, Underwater, Wilderness 
Landscape, Threatened Animals 
or Plants, Black and White, 
Interpretive Photography and 
Junior Photography. 

Among the photographs that 
may well stop many readers in 
their tracks are those depicting 
some spectacular insects up 
close. 







W estern Australia 1s 

internationally recognised for 

the diversity of its flora and fauna. 

Our State has eight of Australia's 15 

n;1tio11al biodiversity hotspots and the 

south-west ofWA is the country's on ly 

intern;itionally recognised terrestrial 

hotspot for biodiversity, one ofjust 34 

world-wide. 

This unique biodiversity provides 

exte11sive benefits to WA, fro111 helping 

rnaintai11 the quality of- the ;1trnospherc 

an d regubting the cl imate to providing 

econolllic benefi ts through tourism. 

Although we depend on it for our 

qu ;dity of life, the imp;1c ts of years 

of human activity mean there are 

now grave risks to this biodiversi ty. 

The recrntly released State of th e 

En vironlllent report into the condition 

of the environment in WA found 

that threats to the State's biodiversi ty 

were among the highest priority 
environmental issues of our time. As 

such, the Dep;irtment of Environment 

and Conservation (DEC) has dr;1fted 

;1 I 00-ycar biodiversity conservation 

strategy for WA, with the aim of 

recovering and conserving the State's 

hioclivcrsity within I 00 years. 
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Biodiversity in Western 
Australia 

Biodiversity refers to the variety 

of all life forms-the different plants, 

;111imals, fungi and micro-organisms, the 

genes they cont;1in, and the ecosystems 

they form. With an are;1 of 2.5 lllillion 

square kilollletres and a co;1stline that 
stretches 13,500 kilometres, WA's 

biocliversity is ;m1ong the richest in 

the world. It includes 11 ,500 named 

species of v;1scular plants, ;m estinuted 

226 species of mammals, n10re than 

600 species of birds, an estimated 560 

species of reptiles and 73 named species 
of freshwater fish. 

Alarmingly, 11 mammal species and 

14 pbnt species are already presumed 

extinc t and 204 native animal species 

and 378 na tive plant species are formally 

li sted as th reatened. As well as this, G6 

of the State's ecologic1! communities 

an.: ;dso considered threatened . 

Saving our species 

Enhancing ongo111g efforts to 

protect WA 's unique plants, animals 

;111d ecosystems is the focus of S1111i11}z o 
11r Species, a WA State Government 

initiative providi11g $15 million towards 

strategic biodiversity co nservation 

projects over the 2006-2007 ;111d 

2007-2008 fina11cial years. 

S{ltJi11g our Species projects are 

targeting the key areas of Phytop!ttltow 
dieback , 111vas1ve animal control, 

environmental weed control, cane toad 

contro l, the recovery of threatened 

species and ccologicd communities 

;md biological survey ;rnd research. 

The initiative is supporting the 
recurring programs of- DEC a11d 

other agencies by providing an 

injection of short-term, strategic and 

focused investment to address critical 

biodiversity conserv;1tion priorities in 

the State. 

These priorities include weeds 

;md pest animal species that can be 

eradicated or reduced to a level where 

recurrent programs c111 maintain 

effective control, the protection and 

recovery of high-valu e biodiversity 

assets under threat, filling important 

gaps 111 sci en tific knowledge and 

Previous page 
Main Juvenile woylie. 
Photo - Sabrina Trocini/DEC 
Inset Research scientist Tan ia Jackson 
working on a flora translocation project. 
Photo - Katie Schoch 
Background Ant on a parrot bush. 
Photo - Keith Claymore 

Above The introduced weed watsonia 
competes with native flora species. 
Photo - Dennis Sarson/Lochman 
Transparencies 

Left Swamp starflower. 
Photo - Andrew Brown 



research, and meeting 'good neighbour' 
commitments that aim to strengthen 
partnerships between DEC and 
landowners whose properties join 
DEC-managed lands. 

Saving our Species is about being 
proactive in biodiversity conservation, 
taking action now to prevent further 
problems and the need for a far greater 
level of expenditure in the future if the 
problems were left unchecked. 

In this way we can help ensure that 
all Western Australians, as well as visitors 
to the State, have the opportunity to 
appreciate our flora and fauna and 
their diverse habitats, both now and in 
the future . 

Phytophthora dieback: the 
'biological bulldozer' 

There are more than 50 species 
of Phytophthora (pronounced fy-tof­
thora), but the species that causes the 
most severe and widespread damage 
to native plants in WA is P cinnarnomi. 
P cinnamomi (the pathogen that causes 
Phytophthora dieback) is an introduced 
water mould that attacks plants and 
causes root rot, which kills the plant 
by lirn.iting or stopping the uptake of 
water and nutrients. 

In the south-west ofWA about 40 
per cent of the region's flowering plant 
species are susceptible to Phytophthora 
infection. Fitzgerald River National 
Park, located 180 kilometres north­
east of Albany, is known for its floral 
diversity, degree of ende1nisn1 and large 
num.ber of mammal species including 
the critically endangered western 
ground parrot and the endangered 
dibbler. Unfortunately the park has 
a serious infestation of Phytophthora, 
introduced in this area in the 1970s by 
earth-moving equipment constructing 
an illegal access track, now known as 
Bell Track. 

The Bell Track infestation has 
led to almost total collapse of the 
overstorey vegetation and the loss of 
most understorey species over a 265-
hectare area. At present the infestation 
is confined within a discrete m.icro­
catchment. If the infection was to escape 
into the adjoining catchments, control 
of the infestation would become an 
impossible task, with an area of about 
30,000 hectares being immediately 
exposed to potential infestation. 

The long-term consequences for 
Fitzgerald River National Park could 
be devastating. 

The goal of the Bell Track Saving our 
Species project is to hold the disease front 
within the current micro-catchment. 
The affected area will be fenced to 
prevent the spread of the pathogen by 
humans and native and feral animals, 
and a range of approaches are also being 
tested to contain the disease. 

In other Saving our Species 
Phytophthora dieback projects, strategic 
and operational mapping and risk­
assessment modelling are being carried 
out to identify where on-ground 
m.easures can be taken to protect and 
manage areas of high conservation 
value by preventing the introduction 
and spread of the pathogen. 

Invasive animal control 

A 2004 report into the impact of 
invasive animals in Australia found the 
economic costs of control to be at least 
$370 million each year. The cost of 
tackling the damage they cause to the 
nation's environment and biodiversity 
was estimated at $345 million annually. 
This totalled more than $700 million 
without even including their significant 
social impact, which was unable to be 
quantified. 

Above Projects are under way to prevent 
the spread of the dieback causing 
pathogen Phytophthora cinnamomi. 
Photo - Marie Lochman 

In WA, invasive animals, including 
feral pigs, camels, wild dogs, donkeys, 
feral goats, cats, foxes and birds such 
as starlings and rainbow lorikeets, 
irn.pact on native species by predation, 
competition for food and shelter, 
habitat destruction and by spreading 
diseases and pathogens. 

Saving our Species is targeting pest 
animal species in key areas where 
there are known impacts and where it 
is feasible to eradicate or significantly 
reduce populations to protect 
biodiversity values. To date, more than 
6000 pest animals have been removed 
through Saving our Species projects State­
wide and n10re than 106 kilometres of 
fencing have been installed. 

Under the Saving our Species 
initiative, feral goat control operations 
have been undertaken in Kennedy 
Range, Cape Range, Kalbarri and 
Francois Peron national parks. Feral 
goats have severe grazing impacts 
in these parks, causing soil erosion 
and preventing regeneration, fouling 
waterholes and acting as a vector for 
weeds. 
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Feral goats are :1lso a threat to the 

protection and recovery of threatened 

species, significantly impacting 

o n native aninl:li s through habitat 

destruction and direct dispbce111e11t, 

and competition for food and shelter. 

In Kalbarri N:1tion:il Park, fera l 

goats have been linked to the recent 

disappearance of the vulnerable black­

flanked rock wallaby (Petn\t,;{lfe /{I/em/is). 

The control progr:1111 has 

significantly redu ced goat numbers in 

th ese parks. While eradicating feral 

goats is an impossible task, th e objective 

o f th e program is to redu ce and 

maintain goat nu111bers to a level that 

enables the protection and recovery of 

the natural ecosystems. 
Oth er 111vasive animal control 

projects und er Sm1inJ! our Species include 

wild dog control in th e rangelands and 

parts of the eastern Wheatbelt; pig 

control on th e Darling Scarp and Swan 

Coastal Plain and in the forests around 

Manjimup and Lake Muir; a camel 
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survey i11 lludall !liver Nation:il (>ark 

and control o f i11troduced bird species 

in th e metropolitan area and :1round 

Alb:llly and Den111ark. 

Environmental weed control 

Environmental weeds prese nt 

a serious threat to WA's biodiversity 

because they compe te with native 

species for resources , arc often 

aggressive colonisers and w ill displace 

11:itivc plant populations, particu la rly 

following ground disturban ce. Some 

weed species , such as the t:1111:irix, h:1ve 

effects that are toxic (a llel opathic) to 

surrounding native plants. Weeds w ill 

also alter the natural fire regi111 e and 

can be toxic to native grazing species. 
I 11 WA, there are an estimated 

1350 species of enviro11111ent;il weeds, 

o f which 34 are a high priority 

for eradication under the 1999 

Environmental W eed Strategy for 

WA. S{lving our Species is targeting 40 

weed species in an initial 18 projec ts. 

Top left Projects are under way to slow 
the advancement of the common starling 
into WA. 
Plwto - Jiri Loc/1man 

Left Feral goat. 
Photo - Geoff Tay/or/Lochman 
Transparencies 

Top Black-flanked rock wallabies are 
threatened by feral animal invasion. 

Above Cane toad. 
Photos - Jiri Lochman 

A m1111be r of these projects arc 

attempting to eradi cate entire weed 

populations at a local scale. Other 

projects will achi eve a 'knock down ' 

of weed populations to emble control 
under recurrent programs and the 

lo ng-term recovery o f native species. 

Si nce the i111ple111 cntatio11 of Sr11;i11g 

011r Species mid last year, State-wide 

control work has been u11dertaken 

on 47 species of weeds across more 

than 6000 hectares of DEC- 111 ,111aged 
land , metropolitan regio nal parks, and 

pasto ral b1sehold land. 

The environ mental weed contro l 

projects have provided DEC with 

the opportunity to work wi th private 

leaseh o lde rs, co mmunity gro ups 

and other agencies, in line with its 

Good N eighbour Policy to achieve 

eradi cation or control o utcomes. 



Saving our Species has also helped raise 
awareness of weed species around WA 
and has resulted in previously unknown 
weed populations being reported to 
DEC. 

Saving our Species weed control 
projects are targeting asparagus fern 
(Asparagus scandens) 111 Denmark, 
Albany, Augusta and Margaret River, 
1vloraea f1-1gax at nature reserves west 
ofYork, watsonia at Chittering Lakes 
Nature Reserve east ofBindoon, neem 
(Azadirachta indica) in Kununurra, 
succulents and other weed species on 
the south coast, date palms (Phoenix 

dactylifera) in Pilbara wetlands, athel pine 
(Tamarix aphy/la) at Lake Boonderoo on 
Kanandah Station, prickly acacia (Acacia 

nilotica) in the Durack River in the 
Kimberley and cactus ( Cylindropuntia 

f1-1/gida) on pastoral land at Quobba 
Station, north of Carnarvon. 

Cane toad control 

Cane toads were introduced 
into Australia to control beetl es that 
were destroying sugar cane crops. 
Unfortunately they failed to control 
the cane beetles and became major 
pests themselves. Having now invaded 
the Northern Territory, Queensland 
and parts of New South Wales, cane 
toads are approaching WA, and DEC 
estimates they could reach the border 
by 2012. 

The cane toad, nominated as among 
100 of the world's worst invasive 
species, will consume alm.ost any living 
thing that it can fit into its mouth 
and as a predator is a threat to many 
small native species. It is toxic in all 
stages of its lifecycle from egg to adult, 
and native species that predate on the 
cane toad are also at risk. Should the 
cane toad enter WA, the impact on 
biodiversity is likely to be significant 
across the Kimberley. 

Funds from Saving 01-1r Species are 
supplementing ongoing efforts of the 
WA Cane Toad Initiative, launched by 
the State Government in 2004 to slow 
down the advancement of cane toads 
into WA. All field work so far has been 
conducted in the Northern Territory, 
where the Cane Toad Initiative team has 
covered more than 100,000 kilometres 
in the course of its work controlling 
toads through strategic trapping and 
also by hand. 

Since the introduction of Saving 

01tr Species last year, the WA Cane 
Toad Initiative has acquired a sniffer 
dog, Nifty, who has been trained to 
detect cane toads. Nifty is currently 
being used in the field to assist in 
identifying cane toad habitat and at the 
WA/NT border checkpoint to inspect 
vehicles and deliveries of produce for 
the presence of cane toads. 

Efforts by the State Government, 
together with enthusiastic and 
comn1.itted community groups, 
represent the first time an Australian 
State orTerritory has taken pre-emptive 
action against toads before they reach 
its border. 

Threatened species and 
ecological communities 

Not only is Saving our Species 

targeting introduced species that need 
to be controlled and eradicated, the 
initiative also aims to significantly 
advance the recovery and conservation 
of WA's threatened species and 
ecological communities. 

Right Nifty the sniffer dog is trained to 
detect cane toads. 
Photo - Errol Kruger/ DEC 

Below Weed eradication at a Bush 

It supports activities that are carried 
out under recovery plans, for individual 
threatened species and ecological 
cmmnunities and management plans, 
which cover the entire threatened flora 
in a DEC region or district. 

One species being supported is 
Gilbert's potoroo (Potoro1-1s gilbertii), the 
world's most endangered marsupial, 
with less than 40 animals known in 
one natural population near Albany 
and a small translocated group on 
nearby Bald Island. Since the inception 
of Saving our Species, scientists have 

~J ~trl;:t\'1~i;{:J~ie~-~ 
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released three potoroos onto 13ald 

Island in two separate releases. 

They have also conducted five 

monitoring trips to the island to track 

the tr:msloc1ted group. On their most 

recent monitoring trip they discovered 

th,1t the first independent island-born 

young was now fostering a pouch 

young herself. The monitoring trip 

previous to this had discovered the 

second independent island-born 

young, the first potoroo conceived 

on the island. As well as indic1ting 

that potoroos are capable of breeding 
on the island and that the island can 

sustain a new population, the early 

success of this project gives reason to 

hope th,1t the Gilbert's potoroo might 

one day be a more secure species. 

Flora translocations are also being 

carried out under Sa1Jing our Species 
to bring six of the State's critically 

endangered pbnt species back from 

the brink of extinction. Current 

populations of the species, originating 

from the Wheatbelt, Midwest, south 

coast and Perth metropolitan area, 

have been threatened by frequent 

fires, clearing of habitat, weeds and in 

some cases soil salinity and prolonged 

waterlogging. 

The species have now all been 

propagated and will be transferred to new 

secure locations. Successful translocation 

will ensure the survival of these species 

and will help conserve the unique 

biodiversity assets of each region. 
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Other thrcitened species :111d 

ecological community projects include 

ecological assessment of a high 

biodiversity hotspot 111 13adgingarra, 

assessment :md protection of biodiversity 

assets of the Nulbrbor karst, monitoring 

of ecosystem health 011 l3ernier and 

Dorre islands (sec 'Bernier and Dorrc: 

isl:111ds of 111:irsupi:ds, lllicc :111d mc11' 

on page 46) in the Sh,irk l3:1y World 

Heritage Area ,111d conservation work 

on several 13ush Forever sites, which 

have been identified as regionally 

significant bushland to be retained and 

protected forever. So far more th:rn 80 

tonnes of rubbish have been removed 
from these sites. 

Biological survey and research 

Sa1Jing our Species is investing 

111 important biological surveys 

and research that will provide the 

knowledge necessary for future 

biodiversity conserv,1tio11 planning and 

actions. 

Left Juvenile Gilbert's potoroo. 
Photo - Tim Button 

T:1xo11omists :it DEC's WA 

Hcrbariu111, 111 collaboration with 

bot:rnists from :1round Austr:di:1, :ire in 

the process of describing :md mrning 

more than 50 new pbnt species , 111:my 

ol' which have conservation priority or 

arc under threat frorn rnining activities. 

Providing scientific descriptions 

of these pl:111ts will :dlow their 

conservation status to be assessed a11d 

will ultim:1tely help identify appropriate 

areas to be protected. 

Sai1it1,Q ollr SJ!crics is also funding 

partnership projects between DEC and 

CS! ItO to study interactions between 

fire :111d biodiversity in the Kimberley 
and Wheatbelt regions. 

As well :is this, Floral3ase, DEC's 

online plant idrntific:1tion website, 

:md N:1tureM:1p, D EC's interactive 

biodiversity information website, :ll"e 

being upgraded and improved with 

funding from S1111i11g Oil/' SJ!crics. 

Biodiversity and the future 
Although there is 110 shor t-tcrn1 

cure for biodiversity loss, Sa11in,Q 

011r Species is a critica l part of the 

overall long-term pLrn to restore and 

protect WA's biodiversity assets for the 

future. It is hoped th:1t by incre:1sing 

immedi:1tc efforts to protect WA's 

unique biodiversity, DEC, the St:1te 

Covernrnent, community groups and 

other agencies can help have a long­

term, lasting effect on biodiversity 

conservation in WA . 

If you would like to find out 

more about S1111ing 011r Species andWA's 

biodiversity, or to access Flora 13ase or 

NatureMap, visit D EC's Naturcl3ase 

website at www.naturebase.net. 

Katie Schoch has joi ned DEC to 
take on t he new ro le of Sa ving our 
Species Commun icat ions Project 
Off icer. She can be contacted 
on (08) 6467 51 49 or by email 
(kat ie.schoch@dec. wa.gov.au). 
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W andoo (Eucalyptus wandoo) is 
one of several prominent tree 

species under severe stress in south-

western Australia. Others include 

tuart (E. _1;0 1111>l1occ1>l1ala), fl ooded 

gum (E n1dis) and marri (Cory111/iia 
[(l /ophylla ). These oses of dec lin e 

m:1y have comm o n causes . There 

have bee n severa l cha nges in the 

environment, va ryin g from widespread 

clearing ancl rebted effects on loc 1l 

climate and hydrol ogy, to impacts of 

fire manageme nt , co mmercial use 

of ecosyste ms, spread of introduced 

animals and the presence of pollutan ts 

and agrochemicals. Also, in the south­

west, rainfall has been declining for two 

to three decades. Given th e signifi ca nce 

of water in this regio n, an y redu ct io n is 

likel y to have a considerable impact on 

ecosystems. It may not be a coin cidence 

th at trees like wandoo, w hic h 

dominate the ecosystems they occur 

in, are the first species that are affected. 

Wandoo's ecological value 
W:rndoo is endemic to Weste rn 

Austr;1Jia and provides an impo rtant 

h;1bitat for wildlife. It is regarded as a 

h :yston e species for an en tire ecosyste m 
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type. A myri ad of insects and other 
invertebrates inh:1bit the trees' b:irk and 

fo li age, attra ctin g insectivoro us birds. 

Flowers produce abundant nectar, a 

so urce of fo od fo r birds :1n d insects. 

M:1ny ani mal spec ies such as the red­

tailed ph:1scogalc, brusht:1i l poss um , 

severa l bat species and a var iety of 

birds including the rufous tree creeper, 

regent parrot, Ca rnaby's cockatoo and 

barn owl use hollows in the branches 

and the trunk of trees. Hollow logs on 

the g round provide ho111 es for m1111bats , 

chuditc h, echidnas , c;1 rpet pytho ns, 

Gould's moni to rs, western bearded 

dra go ns and other rep ti le species. 

However, ex te nsive cl earing 

for agri culture has diminished and 

fra gmented th e cl istribution of wandoo, 

leading to a severe loss of habitat for 

wi ldlife. This is seen i11 the dran1a tic 

redu ction in the number of av:1 il:ihle 

nestin g and f;:ed ing trees for spec ies 

such :is Carna by's cockatoo. ll. em:1 in ing 

nesting and fe ed in g :m.:as are threa te ned 

by s;1linity, waterlogging, grazing, 

fin:wood co llection and cha nges i1 1 fire 

m:rn :1gern e nt. T he lon g-term survival 

of species such as Ca rn ;1by's cockatoo 

is close ly lin kecl to the surviva l of its 

habit1t and th e rete nti o n of nesting and 

feeding trees suc h as wandoo. 

What is wandoo crown 
decline? 

Wandoo crow n dec lin e IS 

ch :1 r:1ctcrised by browning ;1nd th t: 

dea th of po rtio ns of the upper and 

outer foliage of th e tree, a sy mp to m 

kn own as ' fla ggi ng' . Epicormic shoots 

(new fo li;1ge) sprout :ilon g th e trunk 

and lower lim bs to replace the dead 

twigs ;im! f'o liage. Uut this growt h 111:1y 

also die, resulting in progressive loss 

of the tree crow n ;llld sorne ti111 es the 

death of the tree. The decl ine process 

c:111 eventua ll y st:1bilise and the tree m:1y 

recover as epicormi c growth repla ces 

th e lost canopy. Wandoo crown declin e 

has been observed in man y areas across 
wandoo's 11;1tur;1J range since th e mid 

1980s. 
In co ntr;1st , healthy wandoo trees 

h:we well -developed crow ns, abunlbnt 

bl ossoms :md clean trunks. In tact 

wa ndoo woodlands comprise large, o ld 

trees with scattered clumps of younger 

trees where rege neratio n has occurred 

on ashbeds from fires . The woodbnds 

support a healthy and dive rse assoc i:1ted 

fl o ra and fauna community. 

Previous page 
Main Wandoo wood land . 
Photo - David Bettini 

Above Wandoo flowers and buds. 
Photo - Jiri Lochman 

Left Carnaby's cockatoos use wandoo 
hollows to nest. 
Photo - Birds Australia 



Possible causes of decline 

Drought stress and insect and 
fungal attack all appear plausible causes 
of wandoo crown decline, but it is 
probably the combination of these and 
other factors that explain the current 
decline.There is no conclusive evidence 
that trees are succumbing to drought 
stress directly and, while the evidence 
for the involvement of insect borers 
and fungi is strong, it is not clear why 
these organisms have rather suddenly 
become a problem. 

Why is it so difficult to identify a 
cause? Health problems in trees can 
prove difficult to identify for a number 
of reasons. Firstly, changes in trees take a 
long time to manifest themselves-trees 
are big and able to resist some stresses 
for a long time. Moreover, patterns 
in tree health within a woodland or 
region can be confusing because some 
trees are more resistant than others, 
and growing conditions can be guite 
different even for neighbouring trees. 
Furthermore, interpreting tree health 

is complex because many ecological 
factors act upon trees. Even if only one 
factor is ultimately responsible for a 
tree health problem, many other factors 
interact and are involved in the stress 
and response of the tree. Unfortunately, 
the ecology of wandoo woodlands is 
poorly known and not always easy to 
investigate. 

Wandoo woodlands have been 
subject to many changes over the past 
century including clearing, exploitation, 
altered fire regimes, invasive animals, 
plants and diseases. Wandoo crown 
decline, however, had not been noticed 
on a large scale until the mid 1980s. 
This coincided with the start of an 
extraordinary decrease in average annual 
rainfall. 

Wandoo is declining in locations 
with widely different management and 
conservation status including sites with 
minimal intervention. This supports the 
idea that the cause must be sought in a 
regional change rather than a factor that 
acts locally. 

Top left A Gould's monitor on a wandoo 
stump at York. 

Above left Clearing for agriculture has 
diminished wandoo's distribution through 
the Wheatbelt. 
Photos - Liz Manning 

Above A declining stand of wandoo. 
Photo - Allan Wills 

Drought stress may be one of these 
regional factors . Unfortunately, it is not 
always easy to diagnose drought stress in 
trees in our region, because symptoms 
of drought are often not clearly visible. 
Moreover, many species have a high 
level of tolerance to seasonal drought. 
Nevertheless, trees do experience bad 
years and careful observation shows 
they grow less and are more susceptible 
to pests and diseases during long dry 
periods. This illustrates the complexity 
of tree responses-trees may suffer 
and even succum.b to insect pests or 
root diseases, not necessarily because a 
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new pest arrives in th e woodland , but 

because th e resistan ce o f th e trees is 

wea kened . Evidence is accumulatin g 

that pest and disease o rg;111isms h;1ve 

a key ro le in the da m age o bserved 
111 wa ndoo crowns. Accurate and 

co m p re h e n sive i11 fo r1 11at io n IS 

impo rt;1n t in un dersta ndi ng decl in e 

sy ndro mes, suc h as w here :md w hen 
crow n dec line is occurr ing. 

lbsed 0 11 o ur curren t knowledge 

of dec linin g r:1i 1li:ill :llld 0 11 t he 

visi ble sy111pto111s o f crow n decl ine 

(fl aggi ng), t he rese;irch is now foc using 

on cla r ifyi ng th e interrelat io nshi ps 

between c hanges in the environment, 

and the p resence and impacts o f imects 

a11d f-ii 11 gi. 

Wandoo's water requirements 

We k11ow that trees 11 eed w;1te r 

and , therefore, w here rain is the o n ly 

so urce of w:1ter, a redu ctio n in r:iin fo ll 

must have some conseq uen ces fo r tree 

vigo ur and heal th . l3u t w hy would 

this h;1ve ;1 greater impact 011 wa ndoo 

than on othn species- wou ld 11 't th is 

app ly to all trees? Coul d it be poss ible 

that w:111 doo suffers 11 1o re tk111 other 
trees that grow in the s;11 11e 1Tgio n, 

or eve n in the s;l lll l' wood b ncP N ew 

studi es c:irri ed o ut hy T he U niversity 

o f Wes tern Austrak1 's (UWA) Schoo l 

o f Pl ant Ll io logy p rov ide insight 

in to how trees experi ence d ro ugh t 

in the ir c nviro mnen t and w hat th e 

conscq ue nces o f drough t m igh t be. 

State-of- th e-art equipn1en t is used to 

measu re the amo un t of water fl owing 

th ro ugh vessels in thc sapwood , fro lll 

the roots to the crow ns. T his fl ow is 

dr ive n by suctio n,crea ted by transpirin g 

leaves . Th e mo re water a lea f loses an d 

th e less it is repleni shed by water fi-0 11 1 

the roo ts, th e stron ger th e suctio n 

becomes. T he stron ger th e sucti o n , th e 

easier it is to access wa ter fro m relatively 

Above left Wandoo and powderbark 
(E. accedens) can occur together and 
have very similar appearance and 
ecology. 
Photo - Liz Manning 

left Wandoo stands out with its 
mottled bark. 
Photo - Hans Lambers 



Above This giant wandoo has a girth 
measuring nearly 5.2 metres and could 
be more than 450 years old. 
Photo - Liz Manning 

Above right Intact wandoo woodlands 
support a diverse and healthy 
understorey. 
Photo - Hans Lambers 

dry soils. However, when the suction 
becomes too strong the water colunu1s 
in vessels may break, rendering the 
transport system ineffective and whole 
twigs or branches may dry out. 

Plants control the water status of 
their leaves by closing and opening 
pores in their leaves through which 
vapour diffuses to the air. Knowing 
the diversity of plant types and 
environments in nature, it is no 
surprise that different species use this 
control mechanism in different ways . 
For exarn.ple, control is much tighter 
in species that are adapted to low and 
unpredictable rainfall, because if they 
left their leaf pores open for too long 
they would run out of water quite 
quickly. 

The interesting results for a 
mixed eucalypt woodland show large 
differences in the water use patterns of 
wandoo and other eucalypts growing 
at the same location. As soils dry out 

The Wandoo Recovery Group (WRG) coordinates government and community­
based act ions to implement communi t y awareness programs and help secure 
funds. It promotes, supports and coordinates research into wandoo decline and 
recove1 y. 

The group organ ises wandoo crown assessment surveys with community groups 
to collect information and monitor changes 1n the health of wandoo. All interested 
groups are encou.-aged to get involved. 

A h1stor,cal review of wandoo health and the changes to wood lands 1s planned 
for the future. The research will provide vital 1nformat1on on whether the current 
decline 1s unique or per1od1c. Commur11ty members with knowledge about wandoo 
health. particularly before the 1970s, are invited to share this informat ion with 
the WRG. 

For more information on the act 1v1t1es of the group. and how you can help. contact 
the WRG Executive Officer Li z Manr11 ng. Contact details are on page 22. 

over surn.rn.er, j arrah and marri reduce 
their water use by closing the pores in 
their leaves , especially during the hot 
afternoons , but wandoo keeps them. 
open and continues to use large an1ounts 
of water. While leaf dehydration in 
jarrah and marri is moderate, wandoo 
trees typically lose up to 35 per cent 
of the moisture held in their leaves on 
summer days. This dehydration leads 
to suction in wandoo vessels that are 
one-and-a-half to two times as strong 
as those in jarrah and marri. Perhaps 
one would not expect such a 'careless' 
water use behaviour in a species that 
often grows in lower-rainfall regions 
than jarrah and marri. But this may 
just be the right strategy for wandoo 
in its natural habitat. Wandoo usually 

grows in places where, in sunuT1er, most 
of the stored soil water is held tightly in 
clays.This water can only be obtained by 
species that develop ;md can withstand 
large 'suctions' such as wandoo. For these 
trees, this tightly-bound water represents 
a considerable volume of water that does 
not require a conservative use-except, 
perhaps, during long-term droughts 
when suctions needed to extract this 
water may become critically strong. Soils 
have indeed dried out considerably over 
the past decades, and groundwater level 
and stream flow have declined in all 
catchments. There could be a direct link 
between the low water level of the dams 
of the Darling Range and the condition 
of the woodlands in the catchments 
feeding them. 
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Above Ryan Hooper from UWA installs 
insect traps in the canopy of a wandoo 
tree. 
Photo - Heather Monteiro 

Top right Scientists use probes to 
measure the flow of sap in trees. 
Photo - Pieter Poot 

Right Type 1 borer (larvae) burrowing 
beneath the branch surface. 
Photo - Ryan Hooper 

Insects and fungi damage 

A rese;1rch project being conducted 
by UWA's School of Earth and 

Geographical Sciences addresses the 

hypothesis that insects and pathogens 

have become more prevalent and 

damaging in recent years, due to 
ch:rnges in climate and subsequent 

alterations to landscape and site factors. 

Trees examined by UWA researchers 

showed that dying branches are 
invariably associated with damage by 

wood-boring insects and decay-causing 

fungi. The borer burrows beneath 

the branch surface, forming galleries 
within the br;mch tissue. It appears th,1t 

the borers do not themselves cause 

enough damage to explain branch 

death, but their tunnelling provides 

the fungi with access to the wood. 
The fungi c;mse decay (lesions) in 

the branch tissue surrounding 

the corridor. These lesions resemble 
a narrow scar rn.eandering down the 
length of the branch that follows the 
borer corridors beneath the surface. 
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T he fungi decompose the wood to 
such an extent that it loses its c1pacity 
to supply the foliage with water, :rnd 
leaves dry out and bleach, causing 
the typical flagging- isoLited branches 
with dead foliage among seemingly 
healthy foliage. Most of the observed 
cb111age to date has been attributed 
to a specific insect known ;1s 'lype I 
born', which is thought to be ;1 n;1tive 

jewel beetle. 
Although the few years of research 

have produced some important 
clues about wandoo crown decline, 
considerably more work needs to 
be done before the causes ;rnc\ the 
solutions to the problem ,ire identified 
and understood. R.esearch at UWA 
will increasingly focus on the complex 
interactions between environmental 
ch ,mge and the threats posed by insects 
and fungi. 

Evidence of a changing 
environment 

Understanding the decline of 
wandoo could be considered a test 
case of our ability to comprehend 
the complex impact of environmental 
changes, ,rnd in particular climate 
change. The south-west of Australia 
harbours a very important part of the 
world's species diversity, and climate 
models predict that this region will 
be subject to substantial change. This 
poses some big questions. Will plants 
and animals just tolerate these changes? 
Will their health suffer? Will their 

popuLitio11s llligrate to lllore fovourable 
places, if there arc :n1y' What will 
happen to i111porLrnt ecologicd 
interactions, such as polli11:1tion, seed 
dispersal ,llld pest control when plant 
and animal communities ch:lllge? 
Shifts in species inte r,1ctions may have 

consequences that we are not yet able 
to predict. Conservation biologists in 
the State arc facing this challenge 
:rnd increasing their research effort to 

safeguard WA's biodiversity. 

Eril\ Veneli laas Is a Senior Lect l ll"e, In 
The Universi ty of Western Aust n1lia's 
(UWA's) Sr.hool of Plant Bio logy. 
He has been a membe1 of the Wandoo 
Recove1·y Group since it s incepti on, 
and initiated and supervises UWA 
resea1-ch on the impact of drought 0 11 

wa11doo. Er ik can be contacted on 
(08) 6488 3584 or by emai l 
( evenekla@cyl lene. uwa.edu.au) . 

Li z Manning is t he Executive Office 1-
ot the Wandoo Recovery Group. She 
can be contacted on 0427 441 482 or 
by emai l (lizmanning@bigpond.com). 

The autho1-s wou ld like to t hank Pieter 
Poot ancl Peter White for their input 
into th is article. 



endangered by Andrew Brown 

Drummond's frankenia 

Frankenia is a widespread 
genus of plants named by 
Linnaeus in 1753 in honour of 
Johann Franke, professor of 
botany and anatomy at Uppsala 
University, Sweden. Frankenia 
plants are small shrubs or herbs 
and are found in a variety of 
habitats such as coastal cliffs , 
dry creek beds and the margins 
of saline areas. Two species 
of Frankenia are listed as rare 
flora in Western Australia with 
Drummond's frankenia (Frankenia 
parvula) being the rarer. 

Drummond's frankenia is a 
low, spreading shrub growing 
50 to 80 centimetres across , 
with creeping stems, short, 
upright branches and tiny leaves 
to three millimetres long. The 
attractive pale pink flowers to 
12 millimetres across , appear 
between October and March and 
may be solitary or in heads of 
two or three. The flowers have 
a mixture of spreading bristly 
hairs and short flat-lying hairs 
above but are hairless below and 
feature six or seven stamens and 

a style which has three branches. 
The species was first 

collected in the Mt Stirling and 
Mt Caroline areas by James 
Drummond in 184 7. It was 
then thought to be extinct until 
rediscovered near Cunderdin 
and Yellowdine during botanical 
surveys in 2000- 2001. Further 
collections were made near 
Kellerberrin and Kwyolin . 

Habitat is white to brown 
sand over sandy clay on the 
edge of rises around the high 
water mark of drainage channels 
or, more rarely, across the pan 
of seasonal lakes. Broad-scale 
clearing of native bushland for 
agriculture has removed much of 
the species ' former habitat and 
remaining areas are subject to 
changes to hydrology, resulting in 
rising salinity and water logging. 
One population is also being 
grazed by rabbits. 

Frankenia parvula is declared 
as rare flora under the Western 
Australian Wildlife Conservation 
Act 1950 and currently meets 
criteria for Endangered (EN) 
because of its limited area of 
occupancy and a continuing 

decl ine in the quality of its 
habitat. The species is also 
listed as endangered under the 
Commonwealth Environment 
Protection and Biodiversity 
Conservation Act 1999. 

Private property containing 
one population of the species 
has been dedicated as a 
conservation block through WWF­
Australia' s Woodland Watch 
Program and as a Land for 
Wildlife site. The area containing 
this population was fenced in 
January 2007 as part of the Avon 
Catchment Council 's Back from 
the Edge project. 

An interim recovery plan is 
being prepared for the species 
and recovery actions include 
more surveys, monitoring, rabbit 
control, seed collection and seed 
storage in DEC 's Threatened 
Flora Seed Centre. 

It is possible that there are 
more populations of Frankenia 
parvula in the central Wheatbelt. 
If you think that you have found 
this species, please advise DEC. 

Photos by Wendy Johnston (main) 
and Andrew Brown (inset) 
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T he 1953 rediscovery of the western 

swamp tortoise (Pseudernydura 
1.nnbrin11) close to Perth tri ggered an 

increase in public interest in nature 

co nsc rv:itio n 111 Weste rn Austr:i li:i . 

I ntcrcst in the species has remained 

h igh and gove rnments, conservation 

agencies, scientists , comp:inies, societies 

and individua ls have suppo rted the 

necessary scientific rese,1 rch and o n­

ground conservation work. l3 u t all 

this work has yet to result in the 

spec ies being reclassified from 'critica ll y 
cnd;1ngcrcd' to 'endangered ' or a lower 

category of threat. Why? 

Threats to the western swamp 
tortoise 

T he conservation of critical ly 

endangered plants and anima ls is r:1rcly 

easy. In the case of the western swamp 
tortoise there arc several foctors that 

have made the t1sk particularly d iffic ul t. 

Firstly, the tortoises' biology prevents 

;1 rapid increase in num bers, eve n 

if conditions were ideal. T hey grow 

slowly and maturity is not rc:ichcd 

until they arc about I O to 15 years of 

.,gc. Fema les lay on ly one clutch of 

three to fi ve eggs yea rly, while other 
Australian freshwater turtles may by 

several clutches eac h of m ore than I 0 
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eggs. And in years with limi ted food 

due to low rainfoll , the western swamp 

to rto ise m,1y lay no eggs at all. Eggs 

arc laid from late October to e:1rly 

Dccc111bcr and hatchlings e1nergc the 

fo ll owing M:1y or Jun e. l3cing very 

sma ll (:ibout 25 millimctn:s long and 
weighing only three to five gr:i 111s), the 

hatchlings are susceptibl e to pred,1tion. 

Seconclly, the species has a very 

small geographic range. All records 
come from a narrow strip of the Swan 

Coastal Plain, just west of the Darl ing 

R.ange fi-0 111 Pearce south to Perth 

Airport. The Swan V:illcy was the fi rst 

p:irt of WA developed for intensive 

agriculture and by the 1950s most had 

been cleared , urbanised o r mined for 

cl:iy. That trend continues tod:iy. 

In 1962, two sma ll nature reserves­

Ellrn l3rook and Twin Swamps­

were decla red to protect the tortoises ' 

h.1bita t. l3o th h.we since been enbrged 

by the purch.1se of adjacent areas, but 

both remain very small in terms of the 

tortoises' 1·equircments. Some good­

quality h:ib itat rem,1ins adjacent to 

one of th e reserves and nego tiations to 
;,cq uire it :ire underway. Urban is:ition 

1s creeping eve r closer and the 

Environmental Protection Auth ority 

h:1s developed an environ m enta l 

protection pol icy on the tortoise to 

limit development i11 surrounding 

are:is. This was an i111portant step in 
protecting the tortoises' h:1bit:1t, bu t 

uused ant;1gonism from some ne:1rby 

landowners w ho were hoping to get 

pcr11 1issio11 to subdivide thei r land. 

Climate ch.n1gc looms .,s the third 

111ajor challenge foc ing the western 

swamp tol"toise . Winter rainfol l h:1s 

already declined sign ifi c.rn tly in Perth 

and it is predicted that thi s trend 

wi ll continue. Western swamp tortoises 

live in temporary swamps that have 

st:rnding water from around June to 
Nove mber in m ost yea rs. During the 

w inter and spring, th ey feed on aquatic 

invertebrates and grow and lay down 

fot for the coming summer. Adult 

females need plenty of food for egg 

development. The cby-based sw;1mps 

at Ellen 13rook Nature lleserve in 

Upper Sw;,n fill even in dry w inters 

such as that of 2006, but the sand over 

Previous page 
Main A western swamp tortoise. 
Photo - Jiri Lochman 

Above A western swamp tortoise in a 
pudd le at El len Brook Nature Reserve 
adjacent to Great Northern Highway. 

Left Captive-bred western swamp 
tortoises. 
Photos - Gerald Kuchling 



clay swamps at Twin Swamps Nature 
Reserve in Warbrook has been greatly 
affected by Perth's increasingly dry 
winters. A bore was drilled in 1994 so 
water could be pumped into one of 
the swamps in dry years . Recently the 
winter rains have been so low that it 
has had to be used aln1ost every winter 
and spring. In some years, the only 
one of the six major swamps at Twin 
Swamps Nature Reserve with water 
in it has been the one that is being 
augmented with groundwater. Because 
of increasing concern about the ability 
of Twin Swan1ps Nature Reserve to 
maintain a viable western swamp 
tortoise population, the Department 
of Environment and Conservation 
(DEC) recently called in hydrological 
consultants to advise on surface and 
groundwater management. 

Predation is the fourth major 
factor affecting the species' recovery. 
As hatchlings, western swamp tortoises 
are easily predated by large waterbirds 
such as herons, as well as by goannas. 
Recently, predation of juveniles 
by ravens (Corvus coronoides), which 
have become more numerous in 
metropolitan Perth, has been recorded. 
Introduced laughing kookaburras 
(Dacelo gigas) may be an added threat. 

European red foxes ( Vulpes ,mlpes) 
are a well-known threat to many of our 
native anin1als. Foxes prey on tortoises 
during the winter and spring, but it is 

during the summer, when the tortoises 
aestivate (sleep) while the swamps are 
dry, that they are most susceptible. 
Aestivation sites vary-at Ellen Brook 
Nature Reserve they are usually in 
naturally occurring tunnels in the 
clay soil but at Twin Swamps Nature 
Reserve they are often on the smface 
under leaf litter. In the mid-1960s 
there were more than 200 western 
swa1np tortoises at Twin Swamps, but 
by the late 1980s there were less than 
five and, while declining rainfall had 
some effect, fox predation is thought 
to have been the major cause of the fall 
in numbers. To prevent this unnatural 
predation, both nature reserves now 
have fox-proof fences around them. 
Introduced black rats (Rattus rattus) 
also predate western swamp tortoises, 
especially juveniles, and rat control is 
now a necessary managem.ent activity. 

Above Gerald Kuchling holds a western 
swamp tortoise next to the predator­
proof fence in Ellen Brook Nature 
Reserve. 
Photo - Jiri Lochman 

Left Large waterbirds, including the 
white-necked heron, predate on western 
swamp tortoise hatchlings. 
Photo - Ken Stepne/1/DEC 

Recovery efforts 
Planning for recovery began 

decades ago and was first formalised 
in a recovery plan published in 1990 
(see 'What the tortoise taught us' , 
LANDSCOPE, Winter 1991). Two 
later versions have been published 
with the next one, for 2008-2013, 
in preparation. A recovery team, 
comprising scientists and managers 
from DEC, Perth Zoo, The University 
of Western Australia (UWA), WWF­
Australia and The Friends of the 
Western Swamp Tortoise, coordinates 
the implementation of the recovery 
plan. Gerald Kuchling is employed 
part-time through UWA as the team's 
Chief Investigator. 

Habitat management is critical. 
Wanneroo-based DEC staff intensively 
manage all three nature reserves where 
the species now occurs. They build 
and maintain fox-proof fences, bait 
for foxes, cats and rats, rn.anage fires, 
liaise with neighbours and rehabilitate 
degraded habitat. Their work is often 
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aided by volunteers from The Friends 
of the Western Swamp Tortoise, who 
are also involved in education and 
information dissemination. 

13ccause of the slow reproductive 
rat e and high natur;1I juvenile 
mortality, captive breeding h;1s been 

very important to produce animals 
that can be translocatcd to develop 
se lf-sustaining wild popubtions. Some 
tortoises were taken into ca ptivity in 
the ·1950s and some breeding occu rred, 
but few of the young tortoises survived 
to adulthood. In 1987 a captive 

breeding project was developed at Perth 
Zoo under the guidance of Gerald 
Kuchling. Over succeeding years, 
better husbandry, improved facilities 
and the dedication of staff have led 
to captive breeding becoming almost 
routine with 40 or more hatchlings 
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being added to the co lony each ye;1r. 
The growing season in c:1p tivity is 
longer than in the wi ld ;1nd three years 
after h;1tching most young tortoises 
have grown to more than ·100 grams, 
the si ze at which the recovery te:im 
cons ide rs 

released. 
Early 

them brge enough to be 

111 the captive brecdin" ::, 

program , the tortoises were translocated 
to Twin Swamps Nature l(eserve, to 
augment the very small surviving wild 
population. Some of these tortoises 
have now ;1ttained reproductive size 
and some females are known to have 

developed eggs, but no hatchlings have 
yet been found. 

In species conservation you should 
not have 'all your eggs in one basket'. 
Only one small nature reserve, Ellen 
Brook, seems to have a secure, viable 

Left Gerald Kuchling and Andrew 
Burb idge at the official release of 
captive bred tortoises at Twin Swamps 
Nature Reserve, which attracted 
significant media attention. 
Photo - Jiri Lochman 

Below left Members of The Friends 
of the Western Swamp Tortoise group 
releasing tortoises. 
Photo - Gerald Kuchling 

western swa mp tortoise popubtion. 
The recovery team's ;1im is to h;1vc 
four or five . If the Twin Sw:1111ps 

Nature llescrvc popubtion becomes 
self-sustaining, th:1t would be two. In 
2000 ;1 very v;1Ju;1blc area of bush w;1s 

purchased and added to Mogumber 
Na ture Reserve, I()() kilometres 11orth 

of Perth. T h e new area includes three 
clay-b;1sed swamps that th e recovery 
tc;1111 co11sidercd to be suit;1blc western 

swamp tortoise habitats. Concerns 
that rcgio11 ;il groundwater changes 
111ight c:1use thl' swamps to bccoml' 
sa lin e h;wc bee n invcstig;1tui a11 d 
seem unfounded. Introductions of the 
tortoi ses to Mog11111ber started in 2()()(), 

but have not gone entirely to plan. 111 
Dccembn 2002, ;1 very hot wildfire 

swept through the reserve, killing all 
the western swamp tortoises aestivating 
und er vcget;1tion on the surface. 
Most animals shelterin g underground, 
including th1-cc tortoises in artificial 
tunnels inst;illed to provide acstiv:1ti11g 
habit;1t, survived. However, as there 
was now no shade or shelter, these 
tortoises were returned to Perth Zoo. 

Introductions got underway again the 
following winter, but a further set back 
in 2006, when extreme drought meant 
that there was 110 water in any of the 
sw;1111ps, prevented the programmed 
release that year. Whether the 2006 
drought will lc:id to lower surv ival 
remains to be seen. 

Two other prospective translocation 
sites arc being investigated. The first 
1s within one of Perth Airport's 

conservation zones an d the recovery 
team continues to negotiate with the 
ai rpor t's owners , Westralia Airports 
Corpor;1tion, to gain access to this 
.land. The other is within Moore River 
Nature Reserve, 85 kilometres north 

of Perth, where hydrological and other 
investigations are underway to properly 



Right Western swamp tortoise. 
Photo - Jiri Lochman 

evaluate this area. The recovery team is 
now looking for suitable areas south 
of Perth. 

From critically endangered to 
endangered? 

The western swamp tortoise 
currently meets the World Conservation 
Union (IUCN) Red List criteria 'A2' 
and 'D' for critically endangered species 
(see www.redlist.org) . To qualify for 
'endangered' under criterion D, there 
must have been more than 50 adult 
tortoises in the wild for five years. At 
the end of 2006, population estimates 
suggested that there were still fewer 
than 50 adult animals in the wild, but 
that the number was slowly increasing. If 
all goes well, wild adult numbers could 
pass 50 within five years. Criterion A2 
is more difficult. It is defined as: 

"Reduction in population size based 

on an observed, estimated, inferred or 

suspected population size reduction of 

~80% over the last 10 years or three 

generations, whichever is the longer, 

where the reduction or its causes may not 

have ceased OR may not be understood 

OR may not be reversible ... " 

In the case of the western swamp 
tortoise, the causes of population 
reduction are fairly well understood, 
but they have not ceased and some, 
such as habitat loss and climate change, 
may not be reversible. So, how long 
1s three generations? The IUCN 
Red List criteria define generation 
length as the average age of parents of 
newborn individuals in the population. 
Reproductively active adult western 
swamp tortoises may be from 12 to 
100 years old and the average age of 
parents is thought to be around 30 to 
40 years. So three generations is about 
100 years. 

We don't know how many western 
swamp tortoises there were 100 
years ago, but we do have population 
estimates from the early 1960s when 
there were probably more than 300 
individuals within Twin Swamps and 
Ellen Brook nature reserves, plus an 
unknown number outside. We know 

that in the 1960s, western swamp 
tortoises still occurred near Midland, 
at Perth Airport, near Caversham and 
near Pearce, so it is likely that they also 
occurred at other localities between 
these points and that 100 years ago 
there were many more of the tortoises 
alive than in 1960. If we assun1e that 
100 years ago there were 1000 western 
swamp tortoises, for the decline to be 
less than 80 per cent in the past 100 
years, there rn.ust now be more than 
200 tortoises in the wild. Currently, we 
think there are between 150 and 200, 
but most of these are sub-adult. Because 
of the uncertainty about criterion A2, 
the recovery team is concentrating 
on criterion D and once we know 

that there have been more than 50 
adults in the wild for more than five 
years, we will seek to have the species 
upgraded from critically endangered to 
endangered. 

The western swamp tortoise is a 
classic example of a long-lived, but 
slow-reproducing species, with highly 
specialised habitat requirements. 
Scientists and land managers often find 
the conservation of such species, when 
faced with habitat loss, predation and 
other threats, very difficult and slow to 
bring back from the edge of extinction. 
The tortoises' status has improved 
considerably during the past 20 years, 
but there are still many challenges for 
it and us to face and overcome. 

Dr Andrew Burbidge is a Research Fellow with the Depart ment of En vironment 
and Conservat ion and a Consultant Conservat ion Biologist. He was chair of the 
Western Swamp Tortoise Recovery Team for many years . He can be contacted on 
(08) 9405 5103 or by email (andrew.burb idge@dec.wa.gov.au). 

Dr- Gerald Kuchl ing is a Research Fellow with The Universi t y of Western Austra lia's 
School of Animal Biology and is the Western Swamp Tortoise Recovery Team's 
Chief Investigator. He can be contacted by email (kuchling@cy llene.uwa.edu.au). 

The recovery team acknowledges Natural Heritage Trust fu nding towards 
implementat ion of t he recovery plan. 
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Kennedy Range National Park 
With its soaring cliffs, 

golden hues and remote 

locat ion, the Kennedy 

Range Nat ional Park 

exudes a feeling of 

wilderness. Improved 

road access from 

Carnarvon means this 

still untamed park is set 

to increase in popularity. 

Above Kennedy Range. 
Photo - David Bettini 

Opposite page 
Far right above Wedge-tailed eagle. 
Far right Weathered patterns on cliff 
face . 
Photos - Jiri Lochman 
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T he Kennedy R .. ange N;1tio nal 
J)ark boasts 14 1,660 hectares 
o f Gascoy ne wild erness. T he 

towerin g wa ll s of the r:rn ge form the 
ce nterpiece of the park- a golden 
m esa stretch ing some 80 ki lometres 
in a north-south din:ctio n . It is the 
enchanting beau ty of thi s mesa , its 
craggy crev ices and sheer cliff face , 
that lures visitors. But desp ite the 
growin g popularity, the park retains 
a fee ling of being L111 touc hed. Spend 
a night here camped under the stars , 
watch a so litary wedge-tailed eagle 
soa r above or delight in th e showi ng 
of seasonal wildflowers, ;rnd you 
are bound to sense th e beaL1ty of 
Llntamed wilderness. 

Natural attributes 

The Kennedy Range National 
Park features an ancient landscape, 
sculpted by the hands of tim e to form 
a giant n1esa . This mesa rose from an 
ancient seabed as th e surrounding 
landscape eroded over th e millennia. 
The erosion has left a seri es of 
spectacular cliff faces, rising up to 

1111 

• Kennedy Range National Park 

111· 

·1 ()() rnetres above the surroun ding 
Lyons Ri ve1· plain. 

T he ancient nat L1 re of the roc ks 
is evident in the many fossils visable 
today. Visitors may be lucky eno L1 gh 
to see marine foss ils in the range's 
sandstone strata and fossilised plan t 
specimens too. Some of these plant 
spec im ens represent the ea rli est known 
occurrence of banksias in Australia. 

Today the park supports more than 
400 native plant species, of which at 
least 80 are annual wildflowers. After 
good winter rains, the park bursts 



into spectacular blooms of arid flora 
species like mulla mulla (Ptilotus), 

poverty bushes (Eremophila) and fan 
flowers (Scaevola and Goodenia), which 
are particularly beautiful set against the 
rugged backdrop of the range. The top 
of the range features a series of red sand 
dunes, vegetated with spinifex, wattle, 
mallee and other sm.all shrubs. 

Visitors to the park may also spot 
some of its wildlife. The park is home 
to 33 reptile species, 103 bird species 
and 20 species of native mammal, 
including nine bats. 

Feral goats are prolific and are the 
subject of Department ofEnvironment 
and Conservation (DEC) control 
program.s. A Saving our Species project in 
February 2007 resulted in the removal 
of more than 1800 goats from the park 
(see also 'Saving our Species, Saving 
our State' on page 10). 

Enjoying the Kennedy's beauty 

Visitors to the Kennedy Range can 
access the eastern, and arguably most 
spectacular, side of the range. Journey 
about 45 kilometres north of Gascoyne 
Junction on a gravel road and turn west 
into the national park. There is a basic 
campground at Temple Gorge, with 
walk trails , sealed vault toilet and basic 
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information.Visitors can also access day 
use sites at Drapers Gorge, Honeycomb 
Gorge and Sunrise View. 

During the winter months, visitors 
m.ay also encounter campground hosts 
-volunteers who camp in the national 
park, and assist DEC with managen1ent 
and welcoming visitors . 

Kennedy Range future 

While the Kennedy Range National 
Park is growing .in popularity, its visitor 
numbers are light compared with more 
easily accessible areas. However, with 
work on the sealing of Mullewa Road 
between Carnarvon and Gascoyne 
Junction nearing completion, visitation 
is expected to increase. DEC is 
currently finalising a management 
plan to guide development in the 
future. The plan outlines longer-term 
proposals to develop visitor facilities on 
the western side of the range. While less 
dramatic than the eastern battlem.ent, 
the western gorges feature shady river 
gums and springs and opportunities for 
camping and exploration. 

Opportunities to better experience 
the top of the range and further explore 
its beauty are also identified in the plan, 
offering visitors still more ways to 
experience the park's rugged beauty. 

m:nmm 
HWDmB 

12km to Ullawarra Road 
60km to Gascoyne Junction 

park facts 
Where Is It? 170km east of Carnarvon 
and 60km north ot Gascoyne Junct ion. 

Total area 141.660 hectares. Another 
177,377 hectares was purchased in 

2000-2001 to add to the park . This land 
Is curi-ently c lassed unallocated Crown 
land. ra ther than nat ional park. while 1t 
awaits rec lass1f1cat 1on. 

Naming The range was named In honour 
of a Governor of Western Austra lra. 
A rthur Edward Kennedy. af ter explore1 
Francis Thomas led an exped iti on to the 
Gascoyne in 1858. 

What to do Hik ing. wildl if e watching, 
w ildf lower v1ew 1ng. photography and 
camping 

Must see sights Temple Gorge. Drapers 
Gorge. Honeycomb Gorge and Sunri se 
View. 

Facilities Camp ing area. sea led vau lt 
toilets. 

Nearest DEC office Carnarvon . 
211 Robinson St. Carnavon. 
Phone (08) 9941 3754. 
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W estern Australia 's remote 
north-west offshore atolls lie 

on the edge of the contine ntal shelf 

in deep, clear oceanic waters far fro111 

th e mainland. The biodiversity of these 

atolls is still poo rly kn own to scientists . 

Such remote places ;1re alw;1ys of g reat 

interest to bio logists, as the ir iso lat io n 

ofte11 leads to the development of 

unusua l communities. T he i11terplay of 

e nvironmental co nditio11s suc h ;1s large­

sc1le current systems and loci! climate 

all affec t these co111n1 t111ities, the fo rmer 

largely di ctatin g wh;1t species mi ght 

make the journey, the latter what 

111ight survive in the new ho me. Once 

a species is establi shed , isobtion fro m 

the source population 111ay eventuall y 

lead to the evo lu tio n o f new spec ies, 

ende111i c to th at location. 

ll...esea rch in such remo te places 

1s ex pe11s1ve. So, when Woodside 

Energy Limited agreed to sponsor 

a WA Museum survey of M ermaid 

lleef Marine National Nature R eserve 

(i11 the ll...owley Shoals) , Scott R eef 

and Scr inga pae;1n1 ll... eef, the news 

was rece ived with mu ch exciteme11t. 

The aim of the survey in Septem ber 

2()()(i was to docu111 ent th e prese nce, 

distr ibution a11d, where possible, th e 

abunclance of th e rn :1j or gro ups of 

marine ani111;1ls ;md plants. Speciali st 

mar111e scientists were invited to 

survey and study seaweeds, se;1grasses , 
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sponges , co rals , cru stace;1ns, molluscs, 

echinodnrns and fi sh . For some groups, 
such ;1s fish :md coral s, this w;1s a chance 

to rev isit and update e;1rlier surveys . 
For others, such as marin e plants ;md 

sponges, it was an opportunity to make 

the first known coll ecti o ns. 

In th e pas t, m;1rine scientists and 

rescirchers from th e WA Muse um , 

Deµ;1rtm e nt of E11v ironment and 

Conservation (DEC), Austr;ili;rn 

Institu te of Marine Sciences (A IM S) 
;md CS! ll...O h:1ve 111ade visits to the 

northern atolls to stud y their habit;1ts 

,rnd ecology. 

Left on the shelf 
Th e three m os t southerly shelf 

ato lls, located no rth-west of L3roo111e, 

;ire known co ll ectively as the R owley 

Shoals. From south to north, they are 

I mpcrieuse R.ee f, C lerke lleef (both 
in the D EC-man;1ged llowley Shoals 

Marine Park, first declared in 1990 
and extended four-fold in 2004) and 

M ermaid lleef, a Marine Nati onal 
Nature lleserve under Commonwealth 

legislati on . Regarded as Australia's 

best exa mµles of shelf-edge ato lls, th e 

ll...owley Shoa ls provi de so me o f the 
best diving and nature-based tour ism 

fo und in WA. 

Sco tt ;lll d Seringapata111 reef~ li e 

111ore than 300 kilollletres north-wes t 

ofC1µe Leveque and rise steeµ ly so lll e 
400 to 500 llletres from th e sea il oor. 

Scott ll...eef is cornµrised of South 
Scott ll...ee( a large cresccnt-shaµe d 

fo rmati o n , and North Scott lleef, 

with a roughly ci rcular shaµe. They are 

substan tia l structures with a co m bi ned 

area (including the la goo ns) of some 

Previous page 
Main Gorgonians, soft corals and 
sponges at Scott Reef. 
Insets Colourfu l gorgonian coral; 
false clownfish and its anemone home; 
sunset over Scott Reef. 

Above Researchers survey the vast 
expanse of Seringapatam Reef at low 
tide , with the brown seaweed spiny tops 
in the foreground. 

Below left Smith's weed. 
Below The green seaweed Halimeda 
sometimes forms luxuriant meadows. 
Photos - John Huisman 



250 square kilometres. Seringapatam 
Reef, 23 kilometres north of North 
Scott Reef, is a smaller circular reef 
with an area of 55 square kilometres. 

Scott Reef has also been of interest 
to marine scientists for less positive 
reasons. In 1998 it suffered a severe 
bout of coral bleaching caused by 
unusually warm sea ten1peratures. 
Coral bleaching occurs when the living 
tissue of the coral loses its pigmented 
symbiotic algal cells, which often kills 
the coral but leaves its white skeleton 
behind. AIMS scientists reported that 
about 80 per cent of Scott Reef's coral 
cover was lost in this 1998 event. In 
2004, the reef bore the full brunt of 
Cyclone Fay. Three hundred kilometre 
per hour winds uprooted coral colonies 
and tore huge reef boulders up to five 
metres in diameter from the reef's edge. 
AIMS scientists are monitoring the 
reef's slow recovery from this double 
blow of rare events . 

The Rowley Shoals, Scott Reef 
and Seringapatam Reef lie on the 
very edge of Australia's continental 
shelf. Around 15 million years ago the 
shelf probably formed the shore of the 
mainland, which was fringed by a reef. 
The atolls were possibly once reefs 
surrounding former headlands. As a 
result of changes in sea level and other 
geological processes (probably related to 
the collision of the Australian and Asian 
continental blocks) , these subsided into 
the sea , slowly enough for the fringing 
coral reefs to be maintained.As a result, 
the reefs built up from the sea floor 
like high turrets , each enclosing a 
shallow lagoon. The growth of similar 
reefs along the shelf was not sufficient 
to keep pace with subsidence and 
there are a number of drowned reefs 
along the shelf, including one south of 
Imperieuse Reef. 

Marine plants 
None of these atolls had ever been 

systematically surveyed for marine 
plants, so the expedition provided a 
great opportunity for seaweed expert 
John Huisman to make new discoveries. 
Each species was photographed and 
representative specimens collected and 
preserved for DEC's WA Herbarium, 
where they will form an important part 
of the State's marine plant collection. 
More than 100 species of seaweeds 
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and three species of seagrasses have 
so far been recorded, but the list 
will no doubt grow once the smaller, 
cryptic species, mostly growing on 
the larger seaweeds, are examined in 
detail. It is the first time many of these 
species have been found in WA waters, 
although they have been recorded from 
tropical reefs in Indonesia and the 
Philippines. 

The n1.arine plants come in all 
manner of shapes and sizes. Some, 
such as encrusting coralline algae, are 
extremely important in consolidating 
reef crests and therefore play a major 
role in reef ecology. Others inhabit the 
gaps in reefs, presumably as a refuge 
from the many grazing, herbivorous 

t--..~ 
0~ 
~ 

Above Purple anthias at Scott Reef. 
Photo - John Huisman 

animals. Others dominate rocky 
sections of the reef flat, with the brown 
seaweed spiny tops (T1,1rbinaria ornata) 
almost completely covering parts of 
Seringapatam Reef. There are plants 
that grow only in the sandy, mobile 
sediments of the lagoon. Some, such as 
lobed halimeda (Halimeda macroloba) and 
grey-green udotea (Udotea glaucescens) , 
form massive, sand-binding holdfasts to 
help keep them in place. These plants 
are also calcified, providing an unusual 
defence against herbivorous fish that is 
not just due to their crunchy texture. 
When calcified green seaweeds are 
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crushed, as might happen in the stomach 

of a parrotfish , the calcium carbonate 

wou ld combine with acids in the plant 

tissue, producing carbon dioxide gas. 

Fo r a fish, this is undoubtedly a very 

unpl easant experience 1 Other marine 

plants-such ;1s C r111/c,pa species and 

the seagrasses paddleweed (1-lalopl,i/a) 

and turtle g rass (T/1alassir1)-h;1ve 

horizontal stems that creep across the 

s;rnd and ;1ttach whnever possible. 

Some plants dery categorisation, such 

as the mucilaginous Smith's weed 
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( Gilmnithia hawaiiensis), with its jelly­

like body growing from a firm stalk. In 

many cases, the evolutiona ry pressures 

that led to the unusual appeannce or 

these plants can on ly be guessed ;1t. 

Fish 

The reer fish o r the north-western 

atolls overload the senses with their 

stunning range or co lours and sheer 

abund:1nce. Body shapes and sizes 

va ry fi-0111 gig:111tic, so lid potato cods 

hanging :1round the deeper parts of the 

outer reef, to squadrons of triggerfish 

and surgeonfish cruising along the 

outer reef perimeter. Elongated painted 

mor:1y eels slither in and o ut or crevices 

in the intertida l reer flats and dainty 

damselfish school around the corals in 

the lagoons. Tiny, slender whip gobies 
shelter between the polyps or sea­
whips on the outer reef 

Fish experts Clcnn Moore and 
Sue Morriso n recorded 433 species of 
fish during the surveys, representing 
'i9 families. Their diversity tended to 

in cre:1se tow:irds the more northerly 
atolls , with 290 species recorded at 
Merm:1id lteef and 376 spec ies at Scott 
and Seringapat:1m reef.~ , whic h agrees 
with the results of earlier surveys. 
Typically, the outer reer h:1bitats h:1d 
a greater diversity or fish species th:m 
the lagoons. The most abundant :rnd 
diverse fish f:m1ilies recorded from 
:111 reefa were the damselfish , wrasse, 
surgeon fish , triggerfish , bu tterflyfish, 
rock cod and go:1tfish. 

The fish fauna at these atolls h:1s 
n1ore in co111111011 with fish com111u 11ities 
of clc:1r- watcr reef~ in lmlonesi:1 th:rn 
with those of the more turbid coastal 
reef's of north -wes tern Austr:di :1. 
According to 13arry Hutchins of th e 
WA Museum, around 3(, per cent of 
the fish species occurring at these atolls 
:ire not recorckd from coastal reef, of 
WA. Scott and Seringapatam reef., ;ire 
likely to be important 'stepping sto nes' 
for fish dispers;1I between Indonesia 
and the Rowley Sho;ds, and possibly 

regions further south . 

Molluscs 

Many molluscs are cryptic, 
nocturnal and/or mobile, so are 
diffirnlt to observe. WA Museum 
mollusc experts Clay Bryce and Corey 
Whisson reco rd ed 373 mollusc species 
at the atolls. As w ith the fish , these 
species have a greater affinity with 
mollusc commu niti es of the Indon esian 
Archipelago than w ith those of coasta l 
waters of north-western Australia. Of 

Above left The Rowley Shoals are famed 
for their large potato cod. 

Left The spectacular tiger cowrie. 
Photos - John Huisman 



Top Barrel sponge. 

Above A delicate comb jelly 
( Ctenophora). 
Photos - John Huisman 

Above right Porcelain crab on an 
anemone at the Rowley Shoals. 
Photo - Ann Storrie 

particular interest are the depleted 
populations of giant clams ('Ji,idacna 
species) at Scott and Seringapatam. 
reefs where, under a Memorandum 
of Understanding, traditional fishers 
from Indonesia may harvest limited 
quantities . 

Corals 

Reef-building hard corals are the 
essential 'building blocks' of these 
north-western atolls. They also provide 
complex structures in which other 
marine life live or take shelter and 
form a food source for many species. 
Both the physical structure of the atolls 
and the health of associated marine life 
therefore depend on the health and 
diversity of the hard corals. 

Being sedentary animals, corals 
are in some ways easier to record 
than mobile species but they are often 

difficult to identify. Although corals 
have been well documented during 
earlier surveys, coral biologist David 
McKinney recorded new distribution 
records for 23 species at Mermaid Reef 
and 18 species at Scott/Seringapatarn. 
reefs, plus a new record for the region­
finger coral (Montipora digitata)-and 
one new record for WA-Moluccan 
mushroom coral (Fungia molucccnsis). 

A total of 273 hard coral species 
from. 14 families were recorded. When 
combined with historical records, 
this brings the overall total recorded 
for the region to 291 species. Most 
coral species found in the atolls are 
widespread Inda-Pacific species with 
clear affinities with coral assemblages 
of Ashmore Reef and Indonesian 
provinces to the north . 

Sponges 

Identifying sponges can be 
difficult, as some species are extremely 
variable in shape and colour. To 
make matters worse, most species need 
to be examined under a microscope 
before they can be identified. This 
nude it necessary for sponge expert 
Jane Fromont to collect samples, for 
later study, from every sponge she saw 

during this survey that she believed 
may belong to a different species. 

The sponges of Mermaid, Scott and 
Seringapatam reefs were documented 
for the first time in this survey. 
A total of 137 species from 36 families 
were recorded. In contrast to fish and 
corals , most of the sponge species were 
rare, supporting indications that many 
species are endemic ( only found in 
one region).These limited distributions 
are probably due to their short-lived 
larval stages, which means the larvae 
cannot travel very far, restricting their 
dispersal. 

Crustaceans 

Crustaceans are particularly difficult 
to observe because most species are 
cryptic, many are nocturnal, most can 
n1.ove quickly, and some live hidden 
within or on the surface of other 
animals, algae or the seabed. Collecting 
and identifying crustaceans was 
therefore very time consuming and 
required the input of two researchers, 
Melissa Titelius and Christine Hass. 

The crustacean fauna of the north­
western atolls was poorly known and 
Mermaid R eef had not been surveyed 
at all . This survey documented 153 
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Above The orange marble sea star (Fromia 
monilis). 

Above right Courting olive sea snakes. 
Two males vie for the attention of a 
female (top snake) . 
Photos - John Huisman 

spl'cil's of crust.1ce:111s, including :111 

am:1zing 98 nl'w rl'cords for the region 

plus two new species. The most diverse 

fomilies at these reefs were the bbck­

finge red crabs, co ral cr:1bs, spider crabs, 

h i:: rmit cr:1bs and swimm ing crabs. 

Stars of the sea 
Echinoderms- sea stars, brittle 

st:1rs , feathn stars, se:i urchins :md 
sea cucumbns-were not thoroughly 

surveyed as there was no specialist 
availabl e. However, a new species of 
sea star was discovered at South Scott 
ll... eef. The limited results indicate that 

se:i cucumber popubtions at Scott 
:rnd Sningapatam reefs m :1y have 
suffered from h:1bitat degradation (after 

sev<:rc cyclones :1nd possibly ongoing 
global warming) and fishing pressures 
(they arc a favoured food in parts 
of Asia) from Indonesian fishers. T his 

degradation could detrimentally affect 

the reef ecology. 

Habitat descriptions 
A video method devised by AIMS 

was used to document the habitat at 
each site. Video recordings were taken 

by Peter Morrison and later analysed to 

determine the percentage cover of each 
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of ·15 lubitat types (corals, rock , alga<:, 

sponges and so on) .The i111ages provid i:: 

:1 permanent record of each habitat 

and can be comp:ired with those from 

similar surveys in the future. 

T he results showed distinct 

differen ces b<:twec 11 thl' l:igoo11 :111d 

outer r<:l'f h:1bitats, brgely related to 

th e lcwl of w:1vc :1ctio11.The outer reefs 

generally support<:d more robust and 

encrusting cor:1I spec ies, while fragile 

cora l species inhabited the lagoons. 

More to uncover 

The diversity recorded in this survey 

1s undoubtedly an underestimate, :1s 

many nocturn:d species, species that 

live in holes or crevices in the reef or 

under the sand, small cryptic plants and 

ani1mls :ind wary pelagic species will 

not haw been observed.Whole groups , 

such as the worms and soft corals, were 

not recorded due to the unav:1 ilability of 

specialists during the field work. Even 

some clearly visible species wi ll have 

been missed becaus<: it was impossible 

to survey :1 su fficicnt number of sites 

to be sure of do cumenting all species 

in the time availabl e. lt must also be 

remembered that all such surveys are 

just a 'snapshot' in time-there are 

often seasonal variations in numbers 

and species possibly related to breeding 

times and movement, variations due 

to currents, storms and cyclones, plus 

the effects of human impacts through 

fishin g and to urism. It is important 
to use a survey method repeatable 
in regul:tr monitoring programs to 
establish an understanding of such 
complex and changeable ecosystems. 

Such surveys arc extremely 
import:rnt. Despite their remoteness, 
the reef~ arc of increasing co rnmcrual 
interest, as they sit upon a huge 
gas rese rvoir that could potentially 
gcncr:1tc billions of dollars in revenue. 
It is th e refore impcr:1ti vc that detailed 
surveys of the region arc u11dcrt:1 kc11 
to ensure :1dequate protection of this 

delic:1tc ecosystem. 

John Huisman is a contract seaweed 
special ist at the WA Herbarium and a 
research iellow at Murdoch Uni versi t y. 
He is an internat ional expert on 
seaweeds, having studied WA's ma1·ine 
plants for more than 20 years and 
written severa l books on marine plants 
in var ious parts of the wor ld. 

Sue Morrison of the WA Museum 
has coauthored the DEC books The 
Marine Life of Ningaloo Marine Park 
and Coral Bay, Wonders of Western 
Waters, Beneath Busse/ton Jetty and 
The Turquoise Coast. She is a regu lar 
contr ibutor to LANDSCOPE and can be 
contacted on (08) 9212 3743. 

The authors wou ld like to thank their 
many co-exped it ioners, who are named 
in the text, and Woodside Energy 
Limited tor its f inanc ial support. 
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0 ver the past 100 years 11 species 

of native m ammal in W estern 

Australia have gone extinct. A further 

fi ve spec ies have di sapp ea red fi-0111 

the mainland but remain on a few 
offshore isbnds, ;rnd 2<) species re111 ;11n 

011 the 111ainland but have declined 

signi ti ca ntl y. 

In the 1980s sc ien tists fi-om th e 

l)cpart111e11 t of Environment ;111d 

Conservation (DEC) (the th e n 

Department of Conservation and Land 

Mamgement) conducted research that 

showed effective fox con trol co uld 

result in an increase in the ;1bund:mcc 

and distribution of sever;il native 

mammalian species. 

Western Shield 

DEC initiated a broad-sci lc aerial 

fox control and rese;irch progr:1m 

c1lled O perati on Foxglove in ·1994. 

This program involved b;1iting almost 

570,000 hectares of the northern y1rrah 

forest with poisoned dri ed meat baits 

for fox co ntrol. This projec t was so 
success ful that in 1996 it w,1s expanded 

and the kl+slrT/1 Sl,if'id fauna recovery 
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program w:1s launch ed. The kVcs /cm 
Shield baiting program extends fi-om 

Esperance in the so uth -east to Karratha 

in the north. It includes national parks 

:md fo res ts of the so uth -west, numerous 

Wheatbel t reserves, and encomp:1sses an 

;1re;1 of nearl y 3 .6 mil lion hect:1res. As 

a result of th ese successful fox co ntrol 

programs the woyli e (Bctto11gia pc11icil/11ta 
".1!1"lhvi) was ren1 oved fi-om the WA ;1 nd 
n:1tion:d threate ned species li sts in 199(, 

:md the t::rnrn1:1r w:ill:iby (1\llarro1ms 

eugcnii derbinnus) and quenda (Jsoodon 
obesu/11s f,1sci11enter) were removed from 

th e WA threa tened species list in 1998. 

When the program first bega n, 

fox contro l was achieved by using 

b:1its m:1d e fi-0111 chunks of fres h 

me:1t th;1t were injected with sodi um 

fluoro:1cetate ( I 080) and dr ied to 

40 per crnt of their original weigh t. 

T he a111ount of 1080 was redu ced t:o 

three milligrams in 20o-l. Fox baits :m: 

delivered from th e air :it ;m intemity of 

one bait to eve ry 20 hecta res (fi ve baits 

per square kilometre), up to six ti mes a 

ye:1r. Smaller reserves arc g round baited 

every month. The toxi n used in th e 

b:1its (I 080) occurs naturally in the 

WA environment in the Caslrolohi11111 
gen us of pla n ts. Native :mim:1ls in WA 

have evolved :1 strong to lerance to ·1080 

w hil e in trod uced animals, such as the 

fox :rn d cat, ;1re highly sensitive to it 

and succumb e:1s il y. 
The dri ed me:1t baits have been 

manufactured by the Department of 

Agri culture and Food for many yea rs 

:1nd were the basis of success for 
the kl,hlcm Sl,icld program. H owever, 

the cost and diffi culty in obt.1i11ing 

suit:1bly cut c hunks of 111 cat to produce 

fox b:1its :md the la bour in tensive 

b:1it-prnductio11 process led !) EC to 

look fo r ;1l tern :1tives.Thc ftVcstcrn Shield 
program uses around 75U,OUO fox 

baits a ye.1r and ;1 continuin g, reliable 

supply of c hea p baits is esscnti.1I for its 

success. 

Pro-bait 

In 1998 innovative staff at DEC's 

newly es t:Jblished b:1it-production 

rese;1rch facility at H arvey, with advice 

from the small-goods process ing 

Previous page 
Main Foxes are targeted with Pro-bait. 
Photo - Jay Sarson/ Lochman 
Transparencies 
Inset Dave Hawkes in the Harvey 
sausage-making factory. 
Photo - Rob Brazell/ DEC 

Above Quenda. 
Photo - Ann Storrie 

Left The tammar wallaby is vulnerable to 
fox predation. 
Photo - Jiri Lochman 



industry, developed a sausage bait 
('Pro-bait') for foxes, based on the 
salami manufac turing process. Staff also 
developed an automatic injection system 
for the computerised sausage-making 
machine enabling a fast, accurate dose 
of 1080 to be injected into every 
sausage. The advantages of Pro-bait 
over the existing dried m ea t bait 
include the automated process, large 
production runs and minimal wastage. 
Moreover, the product's uniform shape 
and size allows improved packaging 
efficiency, reduced transport and 
storage costs and automated bait-laying 
procedures. Pro-bait is a cheap fox bait 
that can be used for both agriculture 
and conservation purposes and there 
are commercial opportunities for the 
State to sell it elsewhere in Australia. 

Pro-bait was registered for use in 
WA by the Australian Pesticides and 
Veterinary Medicines Authority in 
2002. In 2004 trials were conducted 
in WA's Midwest in which the uptake 
of the dried meat fox bait and Pro­
bait were compared. There was no 
significant difference between the two 
baits with both having an excellent 
uptake by foxes of about 87 per cent. 

Although native animals are 
highly tolerant to 1080, due to their 
small body weight, some species 
might succumb if they managed to 
consume a bait. Pro-baits were specially 
formulated to be too large and too 
hard for most native species to eat. The 
dentition and jaw size of our native 
fauna is such that most of them will 
have difficulty consuming large dried 

Left Baits containing 1080 are dropped 
from planes . 
Photo - John Asher/ DEC 

Below left Prepared Pro-baits on pallets. 
Photo - Rob Brazell/ DEC 

Below right Pro-bait sausages are more 
uniform in shape and size than dried meat 
baits. 
Photo - John Asher/DEC 

meat baits. However, to be doubly 
sure, captive trials were undertaken 
on 14 native speci es including 
brush-tailed phascogales, chuditch, 
brushtail possums, woylies and 
bandicoots. Only chuditch and 
phascogales ate sufficient bait material 
to be at risk so field trials were 
undertake n to ensure they were 
not affected by operational baiting 
campaigns.Although both did consume 
baits, or parts of baits, they didn't die as 
a result. Significantly, the study was 
undertaken at a time when recently 
born chuditch were dispersing and 
growmg. 

In 2005 DEC approved the broad­
scale use of Pro-bait for the Western 
Shield program. with the aim of fully 
replacing the dried meat fox bait. 
The Harvey bait production research 
facility was expanded to enable the 
manufacture of sufficient Pro-bait 
for the entire vliestern Shield program . 
This expansion will also assist the 
Department of Agriculture and Food 
with supplies of wild dog sausage baits 
for the pastoral industry that are based 
on Pro-bait technology. 

· ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· ·· ·~ • 
John Ast1e1 1s the Western Sh,eid 
P10Ject Manager for DEC In 
Bunbur y. He can be contacted on 
(08) 9725 5951 o, by email 
(1ohn.asher@dec wa.gov.au ) 

Nicky Ma, low 1s a Sen,01 Research 
Scient ist for DEC. based at the 
Woodvale office. She can be 
contacted on (08) 9405 5120 01 by 
email (nicky.marlov..@dec.wa.gov.au) 

Roh B1 azell Is the Harvey Bait 
Facto, y Manager, based 1n DEC's 
Welling ton O1s11 1ct . 
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T he Piesse Brook runs through a 
valley in the Perth hills to the east 

ofKalamunda. Orchards and residential 
properties surround the brook upstream 
before it runs through Kalamunda 
Shire reserve and the Kalamunda 
National Park into the Helena River. 
The brook is an important part of the 
Helena River Catchment that serves 
Perth with its water supply via the 
Mundaring Weir reservoir. 

Ten years ago the habitat in the 
national park and reserve in the Piesse 
Brook valley was heavily infested with 
introduced plant species including 
watsonia, cotton bush (Gomphocaipus 
physocaipus), giant reed (Anmdo donax), 
blackberries (Rubus laudatus) and 
pampas grass (Cortaderia sclloana). The 
natural habitat in the valley had been 
destroyed. 

Today, however, the picture is 
different. 

Restoring Piesse Brook 
In 2000, a handful of Piesse 

Brook locals, aware of the continued 
degradation of the wildlife habitat 
taking place on their doorstep, formed 
the Friends of Piesse Brook group. 
Their bold plan was to clean up 
the Piesse Brook valley and restore 
its natural habitat. Their target area 
comprised the banks of the brook fron1 
the entrance of Kalamunda National 
Park in Schipp Road, to where the 
brook entered the Helena River-a 
stretch of five kilometres. 

The group's first challenge was 
to convince other local residents that 
the project was achievable. A plan was 
developed where weed eradication and 
revegetation would take place in stages 
over eight years. A street barbecue 
was organised, the plan was outlined, 
discussions took place and a committee 
was formed. The committee, led by 
group founder Linda Stanley, then 
approached the Shire of Kalamunda 
and the Department of Environment 
and Conservation (DEC) for advice 
and help. 

What was at stake? 
Piesse Brook valley is a flora-rich 

region home to an unusually diverse 
mix of eucalypts, The various soil 
types and changing topography of 
the valley harbour species including 
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jarrah (Eucalyptus marginata), marri 
(Corymbia calophylla), WA flooded gum 
(Eucalyptus rudis), wandoo, (Eucalyptus 
wandoo) and WA blackbutt (Eucalyptus 
patens). In addition, there is WA sheoak 
(Allocasuarina fraseriana), WA Christmas 
tree (Nuytsia floribunda) , the four-sided 
sedge (Lepidosperrna tetraquetrum) and 
the snottygobble (Pcrsoonia elliptica). 

Fauna in the valley includes the 
brushtail possum, southern brown 
bandicoot, echidna and grey kangaroo 
while bird life features the Carnaby's 
cockatoo, red-tailed black-cockatoo, 
red eared fire tailed finch, red-capped 
parrot, red wattlebird, Port Lincoln 
parrot, boobook owl and many more. 

The survival of these speoes 
was at risk of being compromised if 
something was not done in the valley 
to remove the invasive weeds that had 
destroyed the natural habitat. The main 
problem was watsonia, a bulb native 
to South Africa that was introduced 
to Western Australia as an ornamental 
garden plant. The plant had taken over 
native vegetation in most of the valley, 
choking out the native understorey 
and creating a monoculture. Watsonia 
multiplies at an alarming rate. Two 
varieties of watsonia occur at Piesse 
Brook. Watsonia meriana var. mcriana 
produces seeds and W meriana var. 
bulbifera is sterile but produces stem­
borne vegetative reproductive organs 

Previous page 
Main Piesse Brook. 
Photo - Alex Graham/Sallyanne Cousans 
Photography 
Inset Friends of Piesse Brook collecting 
watsonia. 
Photo - Linda Stanley 

Above WA Christmas tree blossoms. 
Photo - Sallyanne Cousans Photography 

referred to as 'bulbils' . One plant 
produces an average of 15 cormils 
around its main corm as well as an 
average of 15 bulbils along its flower 
stem. That means that each year one 
plant can reproduce itself by a factor of 
30. As such, a single plant can transform 
to 30 plants in a year, 900 plants in two 
years, 27,000 in three years, 810,000 
in four years and 24,300,000 in just 
five years. 

Tackling the weed invasion 

The technique used in Piesse Brook 
to bring the devastating watsonia weed 
under control involved dividing the 
working area into manageable segments 
to be targeted each year. Each segment 
had to be worked on as a primary zone 
in year one and then continue to be 
managed each following year. It was 
crucial to make sure that each zone 
was of a manageable size for the group 
to handle. The work plan began with 
the group going out during bud and 
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Above Collecting rubbish from Piesse 
Brook. 
Photo - Linda Stanley 

Above right Watsonia weed was 
introduced from South Africa. 
Photo - Dennis Sarson/Loc/1man 
Transparencies 

flowering periods to cut off th e buds 

;111d flowers to preve nt further seed ing. 

Next, a contra cto r was employed to 

spr;1y the fi_1liage i11 Septe111ber during 

the bud stage a11d before the flowers 

bloomed. The contractor used th e 

fi-og-fi-iendly va riety of the chemic;1l 

lloundup IJioActive. The group then 

we11t into the selected work ing are;1 

a11d removed ;111y seed corms that had 

survived to make su re they didn't seed 

any furth er. 

The next growing se;1so n, the 

group returned to the previous ye:ll''s 

working area and spot treated plants 

that h;1d survived. The maintenance 

of each zo ne was i111port:111 t ;1s th e 

work progressed thro ugh the va ll ey. In 

addition, the group progressed to the 
next working ;1re;1 need ing prim:iry 

co ntrol. 

Near the water co urse, the strc1111 

was clogged w ith w hat is com monly 

known as bamboo. This species, 

introduced to Australia as an ornamental 

plant, is in fact giant reed, a form 

of tall grass, and not a true b;nnboo. 

The challenge with giant reed was 

different-to tackle this weed, the 

group had to cut down tall clumps 

of grass and th en spray with poison. 

Each year there is a little regrowth 
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that again needs to be cut and spra yed 

until control is achieved. The good 
news is that o nce the 111 ;1in plant has 

been co ntrolled there is hardl y ;rny 

problem with regrowth. Wh:1t regrowth 

docs come through ca n be kill ed off 

within three ye;irs of using this contro l 
method. 

13Li ckbcrry from Europ e w;1s 

introduced into the l'erth hills ;1s ;1 

fruiting plant to re111i11d new :irriv:ds of 

home. However, the pbnt is well suited 
to the hills cl i111a te ;111d qui ck ly sprc:1d 

fi-om g:1rdens into the surrounding 
bush at a11 ;dan11in g rate. Friends of 

Picsse l3rook co ntroll ed the spread of 

blackberry by sp raying in summer w ith 

Trounce and then undert1king touch­

up spr:1ying usin g lloundup IJi oActive. 

O11ce sprayed , the plants needed to 

be checked each year ;llld re-tre;1ted 

where necessary to control and prevent 

regrowth. 

Once the main spr;1ymg has 

occurred, the work of the group 
intensifies . The b:ll'e soil is an ide:11 

propag;1tion area and the seeds of 

watsoni:1 th:1t have been dormant 

for ye;1rs come to life and need to 

be controll ed with a vigilant spray 
program. 

Other weeds such as the large-leaved 

plantain (Plnnta,(!o major) from Europe 

also enjoy the new environment. This 

is ;1 plant tlut was probably introduced 
into the State by accident when early 

nursery owners brought in exotic 

plants . 

Another weed that emerges is 

cotton bush . This can be controlled by 
hand weeding before it starts to flower. 

If left until after flowering, the problem 

can intensify. 

The use of chemicals 
Using chemicals in the bush to 

co ntrol weeds c;1used concern for some 

residents w ho felt the problem should 
be uckled in ;1 more natural w;1y. 

Althmwh one c;1n ;wree with the 
~ ;:-, 

principle of h:111d weeding 11oxious 
weeds in the v:dley, hand weeding ;1 

five- kilometre stretch ofbush extending 

1(1 metres wide was ;1 task th:1t none 

of the group was prep;ired to take 

on. T hey wou ld h:1ve been fightin g a 

losing battle as the weeds would have 

proliferated faster than they co uld be 

pulled. Plus, with h:111d weeding some 

bulbils would have been left in the 

gro und ;1 11d wo uld have continued to 

multipl y at a r;1pid rate. 

The replanting effort 
The part of the rehabilitation 

process that most people seem to 
enjoy is the planting stage. Native 

plants were purchased fi-0111 the Shire 

of Kabmuncb and provided by DEC. 

They were grown fi-om local seed to 

ensure the natural stock of the vall ey 

was maintained . Planting first took 
place in winter 2001 , two ye;1rs after 

Friends of Piesse IJrook cleared the 

land of weeds. Since then, some 15,000 

seedlings have been planted.The gro up 

o rgan ised a Bushland Care Day w here 

locals were invited to join in a planting 

day and a barbecue lunch.Togeth er they 

planted tubes of more than 20 plant 

species including devil's pin (Hovea 
ptmgcns) , coral vine (Ken.nedia coccinea), 



two-leaf hakea (Hakea trifurcata) and 
prickly bitter-pea (Davicsia horrida). 
The Bushland Care Day was made as 
much fun as possible with novelty ideas 
introduced by the group to keep the 
day light and entertaining. 

However, the real challenge was 
keeping the young seedlings alive 
during the hot summer months of 
the first two growing seasons. Many 
early plantings were lost due to lack of 
watering during summer. As a result, 
the group sought and obtained funding 
to set up a water tank and trailer that 
could be towed behind a vehicle. Two 
members of the group took on the 
arduous task of watering the seedlings 
throughout summer. Sucb watering 
increased the survival rate of the young 
plants enormously. 

The group is now in the last stages 
of clearing weeds at the point where 
the Piesse Brook flows into the Helena 

River. The initial objectives of the 
Friends of Piesse Brook have now 
been met, but the maintenance carries 
on . If maintenance is not carried out 
for a year, this can result in months if 
not years of weeding out new weed 
seedlings. This in tum could result in a 
huge loss in motivation for members. 

Future plans 

The group has been criticised for 
starting its work midstream in the 
national park as opposed to further 
upstream where weed growth begins 
on private properties. Some argued it 
would have been better to tackle the 
weed at its source before seeds were 
brought downstream in the flow of 
the river. However, the group felt it 
would be too big an ask to start on 
private property to solve the problem 
in the national park without any track 
record. 

Left This juvenile red wattlebird is one of 
the species that occurs at Piesse Brook. 
Photo - Sallyanne Cousans 

Below left Rocky Pool , Piesse Brook. 
Photo - Alex Graham/Sallyanne Cousans 
Photograhy 

The example the group has since 
created in the national park has shown 
what can be done and this year the 
group has started work on private 
land upstreatn with the help of private 
landholders. A meeting was held in 
early 2006 to show private landholders 
with properties along the Piesse Brook 
what had been and could be achieved. 
To the group's surprise and delight, 
all but one resident attended the 
meeting and they agreed to start a 
weed clean-up program in which the 
group is involved. This meeting made 
the original objective of cleaning the 
brook of weeds fro1n its source an 
achievable goal. 

Friends of Piesse Brook continues 
to meet on the second Sunday of 
every month from April to November 
to work on the project. During the 
summer months, the bush is left to 
nature while the group enjoys the 
rewards of its hard work. 

If you're interested in developing 
a friends group then our advice is to 
start now. Have a vision, sketch out a 
basic business plan, talk to your local 
shire and DEC about your goals, then 
just do it and enjoy the experience. 
Remember, it only takes a couple of 
people to make a big difference. 

Linda Stanley 1s the instigator and 
secretary of Friends of Piesse Brook. 
She has a background 1n business 
development and ,s a keen gardener 
and conservat1on1st. 

John Stan ley is a qua lified 
horticu lturist and consultant and 
speaker to horticultural and retail 
businesses around the world . He 1s 
a mernbe1· of the Friends of P1esse 
Brook. 

For more 1nformat1on on the Friends 
of P1esse Brook v1s 1t 
www.fr1endsofp1essebrook.org.au . 
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B ernier and Dorre islands a1·e part 

of an old sa nd dun e system at 

the north-western edge of the Shark 

B;1y World H erit;1ge area (see map on 

p;1ge 31) . When the sea level rose 8000 

years ago, th ese are:1s were m;1rooned, 

forming two natur;1I ;i rks w he re the 

isLrnd inh ;1bitants wen t abo ut their 

ex iste11ce, bli ss fully u11a wa re th;1t 

tho us;111ds of yea rs later their co usins 

on the m;1i11land would be driven to 

exti nction. Of Austr:ili a's 26 spec ies of 

threatened terrestrial 111 an1111 :ils, five 

reside o n these two rese rves . Th is ca n 

be attributed to th ei r isolatio n and th e 

foct that they are free of any introd uced 

predator o r herbivore species. Between 

them, the islands cover less than 100 

squa re kilometres . At nuny places, the 

islands are less tl1;rn a kil o 111 e tre wide, 

but rea ch just over three ki lo m e tres at 

thei r widest point. 
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• Bernier and Dorre Islands 

JJIIJ, I 

T he isbnds are home to th e b st 

naturall y occurring w ild populations 

o f western b;irred b;111d icoo ts or 111 ;irl 

( Pcra 111 clcs /1011,1;ai1111i/lc) , banded h;ire­

wa llabi es o r m errnine (Lagostrop/111s 
fascia/us) and ru fo us hare-wall abies or 

mala (La.!forc/1cslcs /,ir.mlus). Shark Bay 

mi ce o r djoongari (JJsmdo111ys .ficlr/,) 
are found o nly on Bernier. Burrowing 

betto ngs o r boodie (Bct/011gia lcs11wr), 
ash grey mi ce (Psc11do111vs alhoci11erc·11s) 
and water rats (l-lydro111ys cl,rysoxastcr) 

also inhabit the islands, but are fo und 

elsewhere. 

It is envisaged that once feral cats 

;ire er;1di ca ted fro111 Shark 13:iy's Dirk 

Hartog Island , th ese species will be 

reintrodu ced to th;1t island , aiding i11 

their lo ng-term conservation. T he J)cro11 

Captive l3reeding Centre, whic h is pa rt 

of the Dcp:irt111cnt of E11viro11ment and 

Co11 servatio11's (D EC\) J)roject Edrn 

program, ;rncl the R .. etu rn to Dryandra 

Field l3n:eding Facility an.: breeding 

th e two h:1re-wallabies a11d the boodie 

for this purpose (sec 'Return to Eden', 

LIINDSCOPE, Autumn ·1995 ;1nd 

' R eturn to Dry;rndra ', UINDSCOPE, 
Winter 2001 ). Previous reintrodu ctions 

of hare-wallabies to Dirk H ar tog 

lsbnd and Peron Peninsula fa iled, 

predo111inantly due to feral cat predati o n , 

making the re fi1 ge status of Bern ier 

and Dorre islands and the two ca ptive 

breeding f:1cilities even more cru ci al. 

.Because the isbnds had not bee n 

thoro ughly surveyed for mammals since 

CS I R.O expedi ti ons of 1988- 1 'J89 and 

199 1- 199'.?., D EC w;1s kern to fi11d out 

how th e popubtions were f:irin g 0 11 

what is quite possibly Australia's most 

i111 por1·ant thrL·atened m ammal 11;1ture 

1-cservL·. So, List· Au gust, ;1 tc;1111 of 

bio logists and veterinary scirntists from 

DEC and Murdoch University 1mde 

the voyage from Denham to th e is lands 

with funding fro m DEC's Sa11ing our 
SJJt:eics program (see 'Saving our Species, 

Saving o ur Sta te ' on page 10). 

Fo r two weeks, th e boat crew 

ferr ied the resea rch team back and 

fo rth from the char ter vessel to th e 

islands- day and n ight. They journ eyed 

to the islands in the afternoon to 

pla ce wooden stakes and reflective 

tape to mark transects for that ni g ht 's 

spotlighting. Carryi ng bundles o f st;1kes 

and later spo tlightin g batteries , th ey 

m ade their w:1y across spini fcx, through 

bushes and over sa nd dun es in sea rch o f 

the isbnds' threatened inhab itants. T hey 

Previous page 
Main Dorre Island (bottom) and Bernier 
Island (top). 
Photo - David Bettini 
Inset Banded hare-wallaby. 
Photo - Linda Reinhold/DEC 

Left Boodie. 
Photo - Jiri Lochman 



Above Dwarf bearded dragon (Pogona 
minor). 
Photo - Michael Mathieson/DEC 

Right Dorre island . 

Below right Ash grey mouse . 
Photos - Linda Reinhold/DEC 

criss-crossed the islands spotlighting 
from sunset until n1idnight, walking 
back and forth with old and new 
technology in hand-a cmnpass and 
GPS. At sunrise, they were back on the 
islands to check traps. 

Spotlighting and trapping 

Going ashore after sunset, the 
tean1 found the transects marked out 
earlier that afternoon. In two or three 
teams, they traversed the island, back 
and forth, walking at a steady three 
kilon1etres an hour. Lines were set by 
the distant glint of another piece of 
reflective tape atop the next hill, as the 
spotlight moved over the varied terrain, 
constantly scanning for the slightest 
sign of life in the form of a furry rump, 
eyeshine or a hopping n10vement. The 
main quarry was boodies, merrnine 
and mala. The team saw marl less often 
and on rare occasions a djoongari or 
ash grey mouse would be caught in 
the beam of the spotlight. Once they 
sighted a water rat-a species that uses 
the islands' beaches to fossick. 

Where practical, the team 
duplicated the methodologies of the 
previous CSIRO expeditions. They 
could then calculate how many animals 
were seen per kilometre of transect, 
roughly con1parable to the earlier 
surveys. The 1988-1989 trips were 
undertaken at the end of a drought, and 

the 1991-1992 trips after a period of 
good rainfall. For all species counted, 
numbers had increased on the second 
survey. In 2006, the team. saw a greater 
number of boodies. Densities of the 
two hare-wallabies were less than in 
1991-1992, but much the same as 111 

1988-1989. Sightings of marl were 
similar to 1991-1992. 

The number of hare-wallabies 
is estimated by spotlighting, boodies 
can be counted by spotlighting and 
trapping, but marl, djoongari and ash 
grey mice must be trapped to accurately 
assess their population sizes, as they are 
not sighted frequently enough in the 

i'~ 

spotlight surveys to conduct statistical 
analyses. 

The tean1 set out cage and Elliott 
traps as another way to 111.easure 
abundance, especially for the snuller 
species. Trapping also enabled the 
team to check the animals' health 
and provided an opportunity for the 
scientists to see these rare animals 
up close after glimpsing them in the 
spotlight. 

Each species had a very different 
temperament. Boodies were always full 
of spirit, sometimes having rolled several 
traps over before finally getting caught 
in one. While, at the other extreme, 
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ash grey mi ce were very placid, and 

would usuall y sit on a researcher's 

hand for a while before deciding to 

hop off a11d amble away vvhen they 

were being released. l)joong;1ri were 

so n1 ew here in betwee n- a big furr y 

hand ful , easy-goi ng, but no t averse 

to trying to get a bite in if g iven th e 

chan ce. The marl took it all qu ite we ll , 

unaw;ire of the part th ey were playing 

in representing their species for such 

im po1t111t research. 

Veterinary research 

Two veterinary PhD candidates 

fro m Murdoch University joined the 

expedition to 

pap illomatosis 

(war t and skin 
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examine m arl for a 

and carcinoma tosis 

cancer) syndrome that 

h:1s been hinder ing c;1ptive breedin g 

efforts in so me mainland popubtions 

(see ' Wes tern ba rred bandicoot: w:1rts 

:1nd all ', UIJ\!DSCCWE, Spr ing 2(H l3). 

M:irl affected by thi s disease develop 

111ultiple, w;irt- like lesions o f th e hain:d 

sk in , conjunctiva, o ral cavity ;rnd 

po uch. With tim e th ese lesions often 

undergo m;1lign;mt trans for m;1 tio ns to 

fo rm brge sq uamous cell carcinomas 

(malign;mt ca ncer). Involvement of the 

fi:et, eyes and the mouth leads to 

problems with wa lking, vision and 

eating. Affected anim als often die d ue 

to secondary complications an d are 

euthanased to prevent suffering. 

R esearchers at Murdoch University 

have recently d etected a virus similar 

to papillomavirus in associa ti on with 

Left Murdoch University vets Mark 
Bennett and Lucy Woolford took swabs 
from marl to test for viruses. 
Photo - Michael Mathieson/ DEC 

Below left Boodie. 
Photo - Linda Reinhold/DEC 

this di se;1se . O n th e two islands, the 

te;1111 cau ght 22 111 ;1rl for exa111 ina tio n. 

l)uri ng the ve terinary ex;1111inati ons, 

the b:mdicoots ' skin w;1s swabbed in 

order to test for the presence of this 

virus. Marl showi ng w;irt-like skin 

lesions ;111d test in g positi ve fo r the 

virus were detected o n Lkrni er Island. 

No signs of the disease were see n 

o n D o rre Island an d :111 Do rre 111:irl 

sw;1bbed 11eg;1tively fo r the vi rus. These 

findings ;1 re co nsiste n t w ith previous 

expedi tio ns tha t h:we found this di sease 

on Lkrnier but not Dorre Island. 

H oweve r, this was the first expedition 

in w hi ch di sease findings co ul d be 

supported by test ing for the presence 

of the virus. As with all traf)ping sites, 

the te:1 111 clca11ed e;1ch tr;1p and hess i:111 

h;1g w ith vir:11 disinfect;mt betwee n the 

isL111d s to stop the tr;111sfcr o f infectious 

111;1tn1:d lwtWL'L' ll populations. 

Animal life 

Althou gh the team was fix used 0 11 

the land-b:1sed 111 ;1 nrn1als , it was hard 

not to notice so me of th e larger mar ine 

visitors. 1-1 u111pback whales p:1ssed by 

every cby, spbshin g ;11 1d slapping as if 

vyin g for ;1ttention. A hi ghlight was 

the sighting of a tiger shark th;1t slowly 

cruised aro und near the anchorage. 

T hese cre;1tures seem ;1 lot less menacin g 

when swimm ing slowly in ;1 pool-like 

bay, taki11g a long ti111e to hone in on a 

sm ell , tasting ;11 1d nudg in g potentd f°<.)od 

rather than attacking. Their apparentl y 

gentle beh;1viour ch;1 llen ged the ir 

reputati o n as a fearsome predator. 

Of the native animals handl ed , 

severa l stood out as parti cubrl y 

interesti ng. Take boodi es for example. 

Not quite th e peacefu l herbivo res they 

appear, boodies haw been known to 

attack other animals th at are caught 

inside traps. T here have also been 

repo rts of th em digging into turtle 

nests on the beaches. Despite their 

feisty nature, boodies were no match 

for ca ts and foxes and became extinct 



on Dirk Hartog Island in the 1920s, 
and on the mainland in the early 
1960s. Boodies also occur on Barrow 
and Boodie islands, and have been 
successfully reintroduced to Heirisson 
Prong (part of a CSIRO reintroduction 
project), Faure Island (part of an 
Australian Wildlife Conservancy 
reintroduction project, see 'Return to 
Faure', LANDSCOPE, Autumn 2007) 
and the Arid Recovery Project in 
South Australia. 

After foxes, feral cats and domestic 
stock wiped them out from the mainland 
more than 100 years ago, djoongari 
persisted only on Bernier Island. From 
here they have been translocated to 
Doole Island, Heirisson Prong, North 
West Island (Montebello group) and 
Faure Island. The latter two of these 
translocations have so far been successful. 
The Doole Island translocation failed, 
probably due to goanna predation, 
while the Heirisson Prong failure was 
attributed to feral cat predation. 

Discovery and devastation 
Dirk Hartog discovered Bernier 

and Dorre islands in 1616 but Dorre 
Island (or 'Dor Byland' , meaning dry 
or barren island) wasn't surveyed and 
named until Dutch sailor Willem de 
Vlamingh visited it in 1697. Bernier 
Island was named after the astronomer 
on Nicholas Baudin's French scientific 
expedition of 1801-1803. 

-(t I • IL-.-

In 1874, pioneer Julius Brockman 
camped on the southern end of Dorre 
Island and documented a devastating 
fire . 

"The Island was high with spinifex 

which had never been burnt and we 

were maybe the first people that had 

ever landed on it. There were thousands 

of wallaby. The wind was blowing a gale 

from the south and when I lighted a 

fire to camp, it swept the Island bare for 

twenty-two miles." 

The next day he sailed to the north 
end ofDorre. 

"I walked about the Island, which was 

now bare as a sandpatch and what were 

not burnt of the animals would have 

no food except seaweed until rain fell 

again 

Fires due to human presence again 
burnt much of Dorre Island in both 
1908 and 1973. 

Above Researchers travelled to and from 
the islands by boat and were sometimes 
accompanied by marine animals such as 
a tiger shark. 
Photo - Colleen Sims/DEC 

Left Lock hospitals were used between 
1908 and 1918. 
Photo - Courtesy of the Battye Library 

Sandalwood cutters worked on 
Bernier Island in 1896 . Sheep were 
also grazed on Bernier for about 10 
years at the turn of the twentieth 
century. Goats, possibly released with 
the closure of the Lock Hospital (see 
'The Lock hospitals' below), were 
finally eradicated from the island in 
1984 by the then Department of 
Fisheries and Wildlife. Today the 
shifting sand dunes found on the 
island can be partly attributed to over 
grazing by the goats. 

The Lock hospitals 

From 1908 to 1918 the islands 
were the site of a Lock Hospital for 
the treatment of venereal and other 
diseases in Aboriginal people. Men 
were sent to Bernier Island while 
women went to Dorre. About 200 
patients are estimated to have died on 
the islands. 
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Da isy [3;1tes describes her visit in 

her book T/1 e Passi11,1; '!( t/1/' l llwn:1; i11cs: 

"Uorre :rnd IJernier lsL111 ck there is not, 

in al l 111y sad sojourn a111011 g the las t 

s;id people of the prim itive Austr:1 li :1n 

r:1cc, :i 111e 111ory 011e half so tragic or so 

h;1 rrowi11g, o r a 11 ;1 111 e that conjures up 

such a deplor:1ble picture uf 111isery and 

horror un;1lkvi;1tcd, as th t.:sc two g-ri111 

a11 d harre11 isla11ds off the West Australian 

coast th:1t for :1 period, mercifu lly hrief. 

were the to111hs olltlw livi1 1g dead. When 

I l:111ded rn , Lkrnicr lsl:ind i11 N oven1ber 

I') I U there were only fiti:een n1 e11 left 

alive, but I co t111tecl thirty-e ight g1·:1ves. 

'"rhcrc were seventy- seven wo111e11 on 

l )orre lsL111d, n1:111y of them bed-ridden. 

I dared not cou nt the graves there." 

P .. e111m11ts of the l10spit;1J sites can 

sti ll be found on th e two islands . In 1986 

they were registned as protected are;1s 

under Austdia 's A IJ0r(1;i11 al /-fcrita,1;c A ct 
I 972. The islands' cultu d heritage 

significance was ;ilso recognised with 

their inclusion on th e Itegister of 

N;1tional Estate in ·1 987. 

Protection 

ln 1907 Dorre Island was declared a 

reserve for native game. This protected 

fauna from 'wanton destru ctio n ' but 

did not protect their habitat. Ca binet 

rejected a request fro m the Natural 

History Society of Western Australia 

that either island be se t as ide as a flora 

and fauna reserve. 

In 1919, Bernier Island was also 

declared a reserve for native game. Both 

the Keeper of Biology at th e Western 
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Austral ia n Mu se um and the l~oyal 

Society of Wes tern Australi:i requ ested 
that cits and firc,1r111s be prohibited, but 

these requ ests we re refused. 

In ·1957 a comprehensive survey of 

the islands was finall y undertaken. The 

survey team, compri sing some of th e 

most emi ne nt biologists of the ti111e, 

stated: 

they (the isla11cls) :ire of p:i r:unount 

in1µort11 H.:l· tu ;111 yo11L' \.vlio is co1Jscious of 

th e need for the pern 1:111 e11t preserv:1ti o11 

of areas of 11:, tu r:il l:111c\ which clearly 

illustr:ite the state of Austr:t!i:1 before 

thL' :1dw11t of the white rn :111 :111cl his 

introductions". 

T he islands we re then gaze tted 
as A Class Nature ltescrves for the 
conservation of fo un ;1. 

There arc ccruinly no cats or 
firea rms al lowed on the islands tod:1y. 
Due to th e hi gh nature conserv;1tio11 
values of this reserve, camping is not 

Above Bernier Island . 
Photo - Linda Reinhold/ DEC 

;1llowcd o n either isbnd. This restr ic tion 
ailll s to 111ini111ise the isLlllds' greatest 
threats , w hi ch arc the possibi lity of 
wildfire ;111d the accidental introductio n 
of i11 v;1sive species . 

Wh at of the future? Comprehensive 
tht;1 is needed to be able to detect 
population trends, so DEC plans to 

survey the mammals on the islands at 

least every co uple of yea rs in the lo ng 

te rn1, subj ect to funding. Fluctuations in 

m1111bers co uld possibl y be attributed to 

rai11foll but only furth er surveys wi ll aid 

in dctcnnining this. Over many years , 

tre nds du e to any threateni ng processes 

over and above th e background of 

natural fluctuations may be seen . 

Linda Reinhold is DEC's Project Eden Ecologist. She is responsi ble for t rapp ing and 
tracking animals on Peron Peninsula and the islands of Shark Bay. She also travels 
the globe working on sea tu rt le conservation programs. Linda can be con lacted on 
(08) 9948 1208 or by email (linda. reinhold@dec.wa.gov.au). 

Neil Thomas is a Princ ipal Technical Officer based at DEC's Wildl ife Research Centre 
in Woodvale. He has been visi t ing the islands since 1986 to study the ecology of 
the marl. He also has extensive know ledge of ot her WA nati ve mammal fauna and 
introduced pest spec ies. Nei l can be contacted on (08) 9405 5119 or by email 
(neil.t homas@dec.wa.gov.au). 

The authors thank Lucy Woolford, Mark Bennet t and other researchers from Murdoch 
University's School of Veteri nary and Biomedical Sciences for their help in wr it ing 
th is art icle. Thanks also to Stephan ie Pfenningwerth for her input. 
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and general use zones. It is hoped 
that the detailed information on the 
habitats found within both types of 
zones may assist the State Government 
in finalising the Capes marine park, 
which should hopefully be established 
in late 2007 or early 2008. 

The project is also providing 
valuable inform.ation on the plants 
and animals found in the proposed 
marine park, including the relative 
abundance of species such as jewfish 
and blue groper, which are targeted by 
recreational fishers, enjoyed by divers 
and are important from a conservation 
point of view. The baselines it establishes 
will assist in monitoring any changes 
in the marine environment and help to 
determine if or how the area responds 
to the new management. In this way, 
the information can be used for both 
planning and ongoing monitoring 
and evaluation, using the biodiversity 
indicators developed through Marine 
Futures. 

Where next? 
M arine Futures has now completed 

the hydroacoustic surveys at the 
Houtman Abrolhos Islands, Jurien Bay 
(including Jurien Bay Marine Park), 
Rottnest Island, Albany, offshore from 
Fitzgerald River National Park, Two 
Peoples Bay and Broke Inlet, and 
eastern Esperance. These sites were 
selected in collaboration with resource 
managers and key stakeholders. Towed 

Above Fugro 's Marine Futures 
Operations Manager Paul Kennedy 
with an Albany school group. 
Photo - Heather Taylor 

Right Blue groper. 
Photo - Eva Boogaard/ Lochman 
Transparencies 

video work on the south coast is 
ongoing and biodiversity sampling has 
occurred across all eight sites. 

Marine Futures is an ambitious 
project, representing the largest 
investment in rnarine resource 
management by the Natural Heritage 
Trust to date. Its success is flowing 
from the partnerships underpinning 
the proj ect. These partnerships span 
the five regional catchment councils 
(Northern Agricultural, Swan, South 
West, Avon and Rangelands) as well 
as the South Coast Regional Initiative 
Planning Team, State Government 
agencies (Department of Environment 
and Conservation, D epartment of 
Fisheries, D epartment for Planning 
and Infrastructure and the WA 
Museum.), and the Department of the 
Environment and Water Resources, 
Fugro and UWA. 

The strong collaboration will help 
ensure the outcomes from Marine 
Futures are useful to both marine 
resource users and managers. 

For more information on the project 
visit www.marinefutures.com.au or 
email marinefutures@uwa .edu.au. 

Heather Taylor is the Communications 
Coordinator for Marine Futures, 
having been seconded to th is ro le 
from the Department of Environment 
and Conservation. She can be 
contacted on 6488 5800 or by email 
(heather.taylor@uwa.edu.au) . 

Dr Jessica Meeuwig is the Marine 
Futures Project Manager and can be 
contacted on 6488 1464 or by email 
(jess1ca.meeuwig@uwa.edu.au). 

The project is funded by the 
Natural Heritage Trust, an initiat ive 
of the Austra lian Government 
1n partnership with the Western 
Austra lian Government. 
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F ire is an environn1ental factor, 
which together with climate, 

landform and soils, has operated 
over millions of years to shape the 
biodiversity of Australia. Bushfires in 
the ecosystems of Western Australia's 
Swan Coastal Plain are not new but the 
implications for people are profound. 
This area, which stretches from Jurien 
Bay in the north to Bunbury in the 
south and east to the Darling Scarp, 
covers many land uses and tenures 
which, combined with continuing 
urban sprawl and the impact of climate 
change, are increasing the risk of 
bushfires having devastating effects on 
the metropolitan area. 

The Department of Environment 
and Conservation (DEC) is responsible 
for fire management and wildfire 
suppression on the lands it manages 
outside the metropolitan fire district. 
Responsibility for lands within the 
metropolitan fire district rests with the 
Fire and Emergency Services Authority 
(FESA). DEC's fire n1anagement work 
is often carried out in association with 
FESA, the Forest Products Corn.mission, 
volunteer fire crews and other 
emergency services. DEC fire crews 
combat several hundred blazes in the 
south-west during the summer bushfire 
season and spend the rest of the year 
preparing through prescribed burning, 
strategic planning, training, equipment 
maintenance, firebreak upgrades and 
water point construction. DEC also 
assists in combating wildfires on private 
property and other unallocated Crown 
land in a combined approach with local 
bushfire brigades, shires and FESA. 

Fighting fires around the 
metropolitan area 

The Swan Coastal Plain, the 
Darling Scarp and the hills surrounding 
the Perth 111.etropolitan area support a 
large variety of vegetation types from 
coastal dunes and sandplains to banskia, 
eucalypt woodlands, tall forests and 
wetlands. This area has been extensively 
cleared as Perth's population has grown. 
Within this urban precinct a number 
of areas are set aside for conservation 
as national and regional parks, nature 
reserves and State forest. These unique 
ecosystems, and the precious plant and 
animal populations they contain, can 
present challenges to fire managers as 

they are often interspersed among assets 
such as houses, farms and industry. 

The warmer temperatures and 
decreased rainfall of the past decade 
have rapidly reduced water tables, in 
turn causing many of the wetlands on 
the Swan Coastal Plain to completely 
dry out over summer. This has resulted 
in the peat layers of wetlands burning 
111. wildfires-layers which would 
have otherwise been inundated and 
therefore protected from fire in the past. 
Peat fires are very difficult to suppress 
and often only extinguish after heavy 
winter rains. Other environmental 
factors that need to be considered in 
fire management in this area of high 
biodiversity include the protection of 
threatened flora, threatened ecological 
communities and native animals as well 
as preventing the spread of dieback 
disease. 

The concentration of people 
and valuable assets such housing, 
power lines, transport corridors, tree 
plantations and biodiversity values such 
as wetlands requires that all wildfires 
be detected quickly and responded 
to rapidly. A rapid and aggressive 
initial attack is undertaken using fire 
trucks and earth-moving machinery, 
supported by fixed-wing aerial water 
bombers and Helitaks to put out fires 
and keep them as small as possible. 

One of the assets often under threat 
on the Swan Coastal Plain is the 
pine plantation north of Perth. This 

Opposite page 
Main Fire suppression in the Perth hills. 
Photo - Leigh Sage 

Above Smoke engulfed Perth skies 
during the Perth hills fires of 2005 . 
Photo - Emma Rose 

plantation covers 25,000 hectares from 
Gnangarra in the south to Yanchep 
in the north, and is subject to a large 
concentration of bushfires, with the 
majority deliberately lit. Very high fuel 
loads due to needle bed accumulation 
and harvesting in the plantation and 
the high susceptibility of pine trees 
to being killed by fire means that 
fires in the area can have devastating 
impacts . On days of extreme bushfire 
danger, DEC fire crews and machinery 
are strategically positioned throughout 
the plantation so fires can be reached 
quickly to minimise their size and 
impact. 

Plan of attack 
Wildfires in the plantation and 

other areas of the Swan Coastal 
Plain, the Darling Scarp and the hills 
surrounding Perth, are aggressively 
attacked by DEC fire crews on the 
ground, supported from the air by 
water bombers. The bombers provide 
an essential and effective initial attack 
in fighting wildfires in the relatively 
flat, low terrain, particularly in the 
heathlands along the coast and open 
banksia-dominated woodlands inland. 
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Able to CJrry more than 3200 litres of 

water, the bombers aid in dampening 

the fire ahe;1d of crews ;1nd m;ichincry. 

They arc also vital in protecting hi gh 

value assets, such as ho uses. While the 

bombers do not put the fire out, they 

provide the ground crews w ith extr;1 

time by slowing its r;1te of spre:1d.They 

ca n also begi n wo rk 0 11 the fire w hile 

ground crews ;ire on their way. The 

pilots receive directi o n fi-0111 crews o n 

th e ground and in the ;1ir :1bo ut where 

to drop their water loads to :1id in th eir 

effectiveness. 

DEC has a la rge fleet of fire 

tru cks, purpose equipped four-wheel 

drive vehi cles, heavy earth-moving 

machinery, communications eq uipm ent 

and supportin g aircraft at its disposa l 

to fi ght and man:1ge wilclfin.:s in its 

'Sw:111 Regi o n ' rnana ge men t area and 

other parts of the so uth -west. DEC 

:dso has a network of spo tter towers 

and surveillan ce aircraft , whi ch operate 

throughout the bushfire season to 

detect fires. Spotter aircr:1ft operate 

out of D we llingup and cover the 

entire northern jarr;1h fore st ;1re;1 from 

l3indoo11 to I )wellingup. Four towers 

are used in the outer Perth area at 

l'i11j :1r, W:1lyu11ga, C 1r:1ba11 :111d Bickley 
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with the latter two only opera tional 

o n extreme fire days. Depending on 

seasonal conditions, th e towers are 

m;mned from October to May each 

yea r. 1 n the event of a fire, spotters at the 

towers t;1ke be;1rings to accurate ly fix a 

fi re's loca tion and g ive ,111 i11cli ca ti o 11 o f 

its behaviour ,111d size. Fire crews ;md 

w:1tcr bombers C lll then be qui ckl y and 

effective ly ;1ctiv;1ted . 

DEC h:1 s a brge force of pen11ane11 t 

;rnd seasonal firefighters who hone 

their su111111cr bushfire skills during 

autumn and spring prescribed burning. 

DEC also draws on th e experience 

and skills of its other staff from areas 

such as comrnuni cation s, information 

tec hn ology and 111apping durin g large 

and co mpli ca ted 'campaign' fires such 

as the Perth hills andY:rnchep N ,1ti on,d 

jl,1rk fires of J;muary 2005 and the fire 

in January 2007 tha t threatened the 

towns of Dwcllingup, l' inj arra and 

Waroona . It is not un commo n for 

several hundred people to be involved 

in managing a ca111p:iign fire. M;rny 

peo ple arc not direc tly invol ved in 

fighting the fla111 es bu t provide csscnti;d 

support to those w ho arc. In recogni tion 

of their experti se wd cxperirn ce, D EC 

fire crews ;1nd mana gers ;ilso take 

part in regular deployments to fires 

in th e USA and the eastern states of 

Australia. In 2006 a con tinge nt from 

D EC helped w ith fires in the USA and 

,ilsn ;1ss isted with the ex treme Victori:1n 
f1 res o f 21 ll )(,- 2007. 

l'utting o u t the flames is o nly 

the first p:1rt of the role of the crews 

at a fire. M opping up o r 'blacking o u t' 

to 111a ke a wildfire ;1re;1 s:1fc f-c.Jr the 

publi c to return c:111 take scver;il d:1ys 

and is particuLirly import;m t in areas 

with high populatio n and recrea tio nal 

values, suc h as ,1round the 111etropolitan 

;1re;1. Publi c roads and walk trails ;ire 

often closed for several days while 

experi enced fire crews check the entire 

length of th e fire and mark trees that 

arc :1t risk o f falling o r dropping limbs 

or have fires in them that need to be 

extinguish ed with water. T he tnck or 

road is only re-opened to publi c tr,1tl1c 

when this task h,1 s been co mpl eted . 

Y:m chep N :1tional Park , located 

Below left Water bombers play a vital 
role in protecting assets. 

Below DEC has a large force of 
permanent and seasonal firefighters. 
Photos - Leigh Sage 



55 kilometres north of Perth, was 
closed for more than a week after a 
wildfire in January 2005 burnt through 
more than half of the park. Many large 
tuart trees (Eucalyptus gomplwcephala) 
had their trunks burnt almost all the 
way through and posed a risk to park 
staff and visitors. It was during this fire 
that a DEC national park ranger was 
seriously injured by a falling branch 
from a tuart tree. Fire crews and park 
staff worked for several days to re-open 
walk trails, tourist caves and roads 
through the park after the fire had been 
contained and n1opped up. 

Post-wildfire rehabilitation, 
including revegetation of constructed 
fire breaks, weed control and repairing 
fences, is also carried out after major 
wildfire events . This work is essential 
in areas that contain environmentally 
sensitive sites such as wetlands or lakes 
that would otherwise take many years 
to recover. 

Preparing 
A major factor in wildfire 

suppression is preparing for the season 
ahead. Prescribed burning plays a crucial 
role in protecting the community from 
large wildfires and our native forests and 
woodlands from the impacts of intense 
wildfires. Prescribed burning reduces 
the an10unt of 'fuel' or combustible 
material including leaf litter and pine 
needles and consequently reduces the 
intensity of wildfires. Areas burnt by 
prescribed burning also provide low­
fuel buffers that slow the rate of spread. 
DEC undertakes a prescribed burning 

program. of around 200,000 hectares 
each year in native vegetation and in 
plantations in the south-west. 

Extreme summer wildfires can 
often result in high plant n1.ortality. 
However, mild intensity prescribed 
burns will result in litter and debris 
being burnt away with little crown or 
canopy scorch or death. Burning in the 
many different vegetation types often 
requires a different approach each time. 
The banksia-dorninated woodlands 
of the Swan Coastal Plain tend to 
burn faster because wind moves easily 
through the lower tree canopy. Fires in 
this ecosystem tend to result in a high 
death rate of plants . 

Prescribed burning in DEC's Swan 
Region is often completed by fire 
crews who light the bush by hand. 
However, aircraft are sometimes used 
if burning is carried out over a large 
area.Aerial ignition is used primarily in 
the Perth hills where the vegetation is 
dominated by jarrah forest and where 
road access is limited. 

DEC also undertakes prescribed 
burning in plantations in conjunction 
with the Forest Products Commission. 
This involves burning off pine tops 
remaining after harvesting and the pine 
needle bed every few years, during 
the wetter months when the ground 
moisture is higher, so the burn is mild 
and the pine trees are not affected. 

With the aim of protecting life 
and property, as well as maintaining 
biodiversity, DEC fire crews face 
daily challenges. In highly populated 
areas such the Swan Coastal Plain, the 

Above left A view of Perth from one of 
the State's spotter towers. 
Photo - Owen Donovan 

Above Post-fire recovery is an important 
role of fire crews. 
Photo - Leigh Sage 

Darling Scarp and the hills surrounding 
the Perth metropolitan area crews 
face additional challenges because 
of urbanisation and the continued 
expansion of Perth's population. Away 
from the metropolitan area they have 
the task of tackling large wildfires in 
remote areas . Every major fire presents 
an opportunity to demonstrate and 
continue to develop skills and expertise 
in firefighting. 
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Leigh Sage is the Department of 
Environment and Conservation 's 
Swan Coastal District Fire 
Operations Off1ce1-. He can be 
contacted on 9405 0709 or by ema I I 
( le1gh.sage@dec. wa. gov.au) . 

Mike Cantelo ,s DECs Swan Coastal 
D1sti-icl Fire Coordinato1· based in 
Wanneroo. 

Kevin Pollock 1s DEC's Perth Hill s 
D1str1ct Fire Coordinator based 1n 
Mundaring. 

Roger Armstrong 1s DEC's Sen ior 
Fire Planning Office1· with Fire 
Management Services based in 
Bunbury. 
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urban antics by John Hunter 

The hib 

" They stood like a cohort·of 
ancient Assyrians, but it wasn't 
the sheen on their spears that 
was startling, but rather the 
metal lic purple, green-bronze 
reflection of the evening sun on 
their gloss-black wing and back 
feathers . 

Ibis of the black and white, 
straw-necked variety were again 
prowling the playground parks 
among the affluent dwell ings 
of Perth's City Beach not 300 
metres from a hosti le habitat of 
barren sand and pounding surf. 

For some two years now the 
birds have made themselves 
conspicuous among very 
tolerant ground foraging groups 
of magpies, crows, galahs and 
wagtails. If I didn 't know better, 
it appears as though the smaller 
species all wait for the long-legged 
interlopers to land and then join in 
a united front on whatever grubs 
or insects they can flush from the 
longer grasses of some parks . 

The straw-necked ibis 
( Threskiomis spinicollis) is a large 
wading waterbird with a naked 
black head, long downcurved black 
bill and yellow throat plumes. 
It stands about 60 centimetres 
high and while usually found in 
farmlands and across dry plains 
and grasslands, is not common to 
inner suburban playgrounds . It was 
quite entertaining this summer, 
therefore, to see human mothers 
franticly ushering their toddlers 
away from what appeared to be 
'long bil led vultures of unknown 
intentions'. 

While highly nomadic, straw­
necked ibis normally inhabit the 
margins of lagoons and swamps 
and other inundated wetlands. 
They nest colonially, sometimes 
with cormorants, in wooded 
south-western wetlands between 
Busselton and Carnamah and 
occasionally in the southern 
Pilbara and southern Gascoyne 
areas. They have a penchant 
for feeding on terrestrial 
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invertebrates, especially 
grasshoppers and locusts , 
which has endowed them with 
the t itle of 'the farmer's friend ' . 
The birds have been also known 
to take frogs, lizards, small 
snakes, molluscs, centipedes and 
cockroaches. 

Over the long dry summers 
of the past two years, small 
groups of ibis have apparently 
'discovered' early morning 
and evening delicacies amid 
the grasses of our local urban 
playing fields. They are an 
exciting addition to the wildlife 
of our suburbs as nothing else 
quite resembles their image, 
plodding gait and group foraging 
techniques. 

It would be a fair assumption 
that the extensive new wetland 
ponds, fairway reticulation and 
forest habitat in the Wembley Golf 
Precinct now provide a perfect 
oasis for the night roosting and 

DID YOU KNOW? 

summer day loafing of many 
terrestrial and waterbird species. 
As the precinct is on ly a few 
ki lometres west and north of the 
Herdsman Lake Regional Park 
wetlands and Perry Lakes, it has 
probably become an important 
link to the extensive green belt 
parks of suburban City Beach. 
On the other hand, it could 
simply be just another irruption 
of ibis , which happens from t ime 
to time when perfect conditions 
for breeding occur and results in 
many birds appearing in new and 
unusual places. 

Once the bird was rarely, if 
ever, seen in the Perth area, 
yet its image (although that of 
a different species) appeared 
regularly in the Egyptian 
hieroglyphics in our school 
history books . Ibis are special 
creatures-there is something 
about them, something 
mysterious, something sacred, 

• In 1958, young tagged birds from the Gingin area dispersed some 
800km north, to the east of Carnarvon, in just a few weeks and 
have since indicated their nomadic preference to head northwards 
and coastally after fledging. 

• In flight over long distances the birds tend to prefer to fly in 
'V' formation and at times individuals can be seen soaring in 
thermals. 

• The word 'ibis ' is from Greek, which was originally borrowed from 
the ancient Egyptian hib. 
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Explore Western Australia's plants, animals and spec ial features with thi s ser ies of interesting and 

informative pocket-si zed guides. Packed with information set out with simple scientific accuracy and f ull ­
colour photographs, these books are a fantasti c reference and the perfect companion for any trip or outing. 
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These publications and many more are available from good bookshops, newsagents, tourist information centres 
and Department of Environment and Conservation offices by mail order (postal charges apply) addressed to 
Locked Bag 29, Bentley Delivery Centre, WA, 6983. 
Tel: (08) 9334 0333, Fax : (08) 9334 0498,TTY (hearing impaired) facility: (08) 9334 0546 
or order online through Nature Base website (www.naturebase.net). 
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