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Kevin Coate at Cape Leveque on the Dampier Peninsula leading a LANDSCOPE Expedition. Photo - Kevin Kenneally/DEC 

Birds of the Tanami Desert - Ornithological investigations 
at Parulrn (' al<c Grer<my} 

Paruku (Lake Gregory) 29 June-7 July 2008 
Paruku (Lake Gregory), in the Tanami Desert, is home to 73 
species of waterbird and is an important stopover for 16 
migrant shorebirds. Join Kevin Coate, one of Western Australia's 
foremost naturalists , in this expedition to observe migrating 
waterbirds and to determine major waterbird breeding activity 
areas. Tag-alongs are welcome. 

Desert Tracks - ,'l.nli.,ab a1,d 1.,l.:,n.:~ 01 tlw Gannrng S1.ock i'iouie 

Canning Stock Route 10-22 August 2008 
Experience the true Australian outback while conducting important 
research into desert ecology and biodiversity. For scientists, 
the Canning Stock Route represents a long biodiversity transect 
through several different biogeographical regions. Discover 
local fauna and flora, map fire scars and search for evidence of 
introduced predators while experiencing the magnificent Australian 
desert. This expedition will investigate the area of the Canning 
Stock Route from wells 23 to 35. Tag-alongs are welcome. 

A Brush with Nature - The art of the flower hunters 

Thundelarra 8-17 September 2008 
Discover the art of botanical painting with botanical artist Katrina 
Syme at Thundelarra, a former pastoral lease being managed 
for its conservation values. You will also assist Department of 
Environment and Conservation (DEC) scientists establish flora 
monitoring quadrats and compile a field herba rium for the area. 
This is a rare opportunity to combine scientific research and 
botanical observations with the tradition of botanical illustration 
in an area world famous for its wildflowers. 

In the Tracks of Len Beadell - The plants and animals 
of the Neale Junction Nature Reserve 

Great Victoria Desert 28 September-11 October 2008 
Len Beadel l explored and opened up more than 2.5 million 
square ki lometres of rugged Australian outback. Th is project 
seeks to improve our understanding of the geographic 
distributions of the biota that inhabits the Great Victoria Desert. 
We will be surveying the plants and animals in the Neale 
Junction Nature Reserve , which lies where two of Len Beadell 's 
tracks meet. Tag-alongs are welcome . 

Researching the Recherche - Wildlife of Southern Ocean islands 

Middle Island, Recherche Arcl1ipelago 20-27 October 2008 
From Esperance to Israelite Bay on the south coast of WA there 
are more than 100 islands and 1,500 islets that make up the 
Recherche Archipelago. The largest of these is Middle Island, 
where this expedition will be based. Th is expedition will conduct 
searches for rare flora and observe and record small mammals, 
reptiles, seabirds, seals and sea lions. Join DEC scientists on a 
journey to undertake research into the wildlife of these remote 
and re latively untouched islands. 

Sanctuaries of the Sea - Wildlife of the Montebello Islands 

Montebello Islands 5-12 October 2009 
The Montebello Islands are home to many native animals 
severely affected by introduced predators, which arrived at the 
turn of the century. DEC has removed these threats to enable 
the recovery of native species. Join scientists in searching for 
boodies, mala, golden bandicoots and Shark Bay mice and 
discover the history of this magnificent marine sanctuary. 

Request your copy of the LANDSCOPE 
Expeditions 2008 Program: 

call - (08) 6488 2433 
fax - (08) 6488 1066 
email - extension@uwa.edu.au 

or write to LANDSCOPE Expeditions 
The University of Western Australia 
35 Stirling Highway, 
Crawley, Western Austral ia 6009 

or visit DEC's website at 
www.naturebase.net 
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contributors 
Judy Davidson is a Marine Conservation 
Planner with the D epartment of 
Environment and Conservation's (DEC's) 
Marine Policy and Planning Branch 
in Fremantle. Since starting work with 
DEC in 2000,Judy has held various roles 
in marine conservation research, policy 
and planning. She now coordinates the 
planning of marine parks and reserves 

editor's letter 

in the Pilbara and Eighty Mile Beach 
regions. In 2005-2006 ,Judy took a 
12-month volunteer position with the 
Mekong River Commission in Vietnam. 
She worked with Vietnamese 
Government staff and local fish farmers' 
organisations on co-111anage111ent of 

water resources. This valuable experience 

has given Judy an appreciation for 

Passion and intr igue, deception and disappointment. They are words more like ly 
to be associated with the spiel on the back of the latest fiction best seller than 
the introduct ion to a magazine about Western Australia's conservat ion, parks and 
wildlife. But, they can be applied just as easi ly to much of what occurs every day 
in nature and feature in so many of the reports from people involved in proJects to 
conserve our natural environment. 

Every edition of LANDSCOPE unearths more of these fascinat ing stories with 
nature providing some ext raordinary twists and turns in complex plots. They are 
found in the earliest reports from the State's first explorers to the findings of the 
latest scientific research. And , these intricate tales come to us with the backing of 
carefully checked and evaluated scientific research. 

Look no further than nature for an example of true enticement and deceit. A feature 
in this edition, 'Hammer orchids with a waspish attraction', is an article on WA's 
hammer orchids, one of 400 orchid species found in WA. While even the story of 
their discovery and history since the 1800s has been one of dispute and contusion, 
recent research has shown the orchids to be masters of the art of deception in 
the way they entice male wasps to aid their pol lination. The poor male wasps are 
deceived not only by the looks of the orchid, but are initially drawn to it by a scent 
the orchid gives off that mimics the sexual ly attracting odour of the female wasps. 

The research highlights the re liance of different parts of nature on each other-
the conservation of the wasp is important to the conservation of the orchids. It's 
a theme also highlighted in the article 'Fire in t he Kimber ley', which looks at fire 
management in the north -west of Australia. Global research suggests that, without 
tire, tropica l savannas throughout medium and high rainfall areas would convert to 
forest. However, there is a concern that too many fires in the wrong season may be 
the leading cause for the decline of many Kimberley mammals. 

Other articles in this edition include a look at some of the wonderful marine treasures 
in the Dampier Arch ipelago, where a scientific monitoring program has started before 
the area is declared a marine park. Another report takes us to the Pi Ibara and Eighty 
Mile Beach regions and looks at the many features that make the need tor more 
integrated marine planning and management in the area so vital. 

Not so remote, but still offering wonderfu l opportunities to see a variety of 
landscapes and some unique plants and anima ls, is the Wungong Regional Park at 
the edge of the Darling Scarp near Perth. The park has much to offer visitors and 
locals alike, from intriguing stories of bushrangers and their hideouts in the hil ls to 
rare plants and an imals. 

And, for those with a passion for footbal l at this time of the year, turn to t he artic le 
on the rehabil itation and protection work being done at Whiteman Park. Auzzie, 
the wedge-ta iled eagle famed for entertaining vis itors at the park and its 
association with the West Coast Eagles Football Club, is one of the star features 
at the park's Western Australian Birds of Prey Centre. 

f/42 
Kaye Verboon 
Executive Editor 

Western Australia's biodiversity and 
a keen interest in building partnerships 
with local communities on marine 
conservation issues. 

Shannon Armstrong has been a 
Research Scientist with DEC's Marine 
Science Program in Kensington since 
mid-2006. In 2005, she completed 
first class honours at Southern 
Cross University, NSW Shannon is 

currently working on the design and 
implementation of long- term marine 
monitoring programs for the proposed 
Dampier Archipelago Marine Park, 
the Ningaloo Marine Park and the 
metropolitan marine parks. Shannon's 
research interests include coral reef 
ecology and the design of long-term 
111arine n1onitoring progran1s. 

Ian Radford is DEC's Kimberley 
Region Fire Ecologist. His research 
interests range from invasive plant biology 
to fire and community ecology and, in 
the Ivmberley, include the decline of 
small and medium-sized mammals, and 
the relationship between this decline and 
severe fire regimes. He has also worked 
in New South Whales, north Queensland 
and the South Island of New Zealand. 

Gooitzen van der Meer has been a 
Senior Graphic Designer with DEC's 
LANDSC OPE team for the past 12 
years. He is particularly passionate about 
designing and illustrating LANDSCOPE's 
regular 'Urban Antics' feature (see page 
62). Gooitzen has designed the books 
North Vilest Bo1111d, Urban Antics and many 
titles in the popular BushBook series. He 
says working in the DEC graphics team 
offers plenty of variety and challenges. 
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Kevin White, Paul Burns,Jacgui Richards, 
Dave Algar, Anne Cochrane, Andrew 
Brown, Stephen Hopper, 
Elise Carr, Samille Mitchell, 
Carolyn Thomson-Dans, 
Rebecca Hayes,John Hunter, 
Joanna Moore and Tony 
Friend. 
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Cover illustration by Philippa Nikulinsky 
Wedge-tailed eagles (Aquila audax) are 
renowned for their huge wing span of up 
to 2.5 metres. These magnificent birds 
hunt by high-soaring flight , circling on the 
thermals and sailing across the skies 
before swooping upon prey such as small 
mammals, birds or reptiles. Wedge-tailed 
eagles conduct acrobatic aerial displays 
during the breeding season, the male diving 
upon the female. Both sexes tend to their 
giant stick nests , which the male lines 
daily with fresh leaves whi le the female 
is incubating and breeding. Wedge-tailed 
eagles occur across most of Australia . 

Back cover photo by Dennis Sarson/ 
Lochman Transparencies 
Wungong Regional Park. 
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I 11 Litc ·1994, the exciti ng news of 
the red iscov,,;ry of Gi lbert's µotoroo 

(Po 1oro 11s gilhrrtii) , a sma ll rat-kangaroo 
thought to be extin ct by the ea rly ·1900s, 
hit the headlines . This one-kilogram 
an imal, wh ich had o nly been known 
fro m a few sµecimens coll ected on 
th e south coast of Western Australia, 
had clung to life in a tiny µoµulation 
on the sloµes of Mount Gardner, in 
Two Peoµles l3ay Nature n .. eserve east 
of Albany. 

Imm ediately, a c.1ptive Gilbert 's 
potoroo co lony was established at Two 
Peoples Bay Nature R eserve to insure 
these precious mammals aga inst a large 
wildfire in the habitat- just a single 
lightning stri ke and consequent wildfire 
could have wiped them o ut. T he 
ca ptive colony wo uld also enable the 
µotoroos to be bred for translocation 
to new sites and thus increase their 
chances of lon g-term survival. 

Staff from the then Department of 
Conservation and Land M anagement 
(now Department of Environment 
and Conservation) also started a 
program of searches for potoroos along 
the south coast. T he team was later 
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• Two Peoples Bay Nature Reserve 

complem ented by a community 
project instigated by the Denmark 
Enviro nment Centre and funded by the 
WWF Threatened Species Network. 
These searches employed ha ir-a rches­
plastic tunnels with double-sided 
sticky tape inside to catch hairs for 
identifi cation- and concen trated on 
lo ng-unburn t, dense heathland along 
the south coast both east and west of 
Two Peoples Bay. 

Despite searches over 10 years, no 
other populations have been di scovered. 
M eanwhile, intensive trapping of 
the Mount Gardner population has 
shown there are only 30 to 40 animals 
there. Females produce pouch young 
con tinuously, and new independent 

Above Female Gilbert's potoroo with a 
juveni le. 
Photo - Jiri Lochman 

Opposite page 
Top right Gilbert 's potoroo pouch young 
sti ll attached to its mother's teat. 
Above right The teat of a long-nosed 
potoroo foster mother is inserted 
into the mouth of a juvenile Gilbert's 
potoroo. 
Right A successful ly reared Gilbert's 
potoroo after exiting its long-nosed 
potoroo foster mother's pouch . 
Photos - Tony Friend/ DEC 

young an imals ;ire found regub rly, bu t 
popula tion numbers are sta ble and 
the available habitat is fully occupied. 
Excess yo ung are being produced but 
there is no room for them all to survive 
in th is restri cted habitat. Due to the 
low numbers and the vulnerabi lity 
of its si ngle population to extincti on, 
Gilbert's potoroo is ranked under St;ite, 
national and international criteria 
as C riti cally Endangered, the most 
threa tened category available for wild 
populations. 



The captive colony, founded from 
six adult potoroos brought in from 
the wild, along with three young in 
pouches of females, produced young 
during the first few years, with eight 
born between 1995 and 2001 , but then 
the colony began to decline. Some adult 
animals died from old age and various 
health disorders and no more young 
were born. Husbandry conditions were 
varied, including how individuals were 
grouped or separated and changes in 
diet. Nutritional analysis of the fungi 
that Gilbert's potoroos eat in the wild 
is being used to improve the diet, but 
there has been no more breeding as 
yet. Drastic action was required to save 
these fascinating mammals. 

Fostering pouch young 

Since the 1960s, it has been known 
that pouch young of kangaroos and 
wallabies can be taken from their 
mother's pouch and substituted for the 
young of another kangaroo or wallaby 
species . Under the right conditions, 
these transferred joeys adapt to the 
foster-mother's milk and develop to 
the fully furred stage, to be weaned and 

become independent,just as if they had 
been reared by their own mothers. 

The significant point here is that 
fern.ale kangaroos and their relatives 
(including potoroos) often hold an 
undeveloped embryo inside them, 
and the ren10val of the suckling joey 
triggers the embryo's development, 
resulting in the birth of another joey 
within three to four weeks. The birth 
rate of the donor mother can therefore 
be increased. When the surrogate 
mother belongs to a different species 
to the donor mother, this technique 
is known as cross-fostering. When an 
endangered species is the donor, it can 
result in a large increase in production 
of the endangered species, while a 
more con1111on or easily bred species 
can rear the endangered species' young 
to independence. 

In collaboration with the Gilbert's 
Potoroo Recovery Team, the Royal 
Zoological Society of South Australia's 
David Taggart, a research scientist and 
leader in cross-fostering, carried out 
a research project to develop specific 
cross-fostering protocols for use with 
potoroos. He is using the technique 

to increase numbers of the critically 
endangered Victorian brush-tailed 
rock-wallaby, South Australia's 
endangered black-footed rock-wallaby 
and the mainland subspecies of the 
tammar wallaby, with Kangaroo 
Island tammar wallabies and yellow­
footed rock-wallabies acting as foster 
mothers. 

David's initial work on long-nosed 
potoroos, woylies and boodies in South 
Australia showed that using long-nosed 
potoroo foster mothers resulted in 
the highest survival rate of cross­
fostered young. He recommended that 
this species, native to south-eastern 
Australia, be used in a Gilbert's potoroo 
cross-fostering program. 

For efficient cross-fostering, the 
transfer time between pouches must be 
as short as possible. A captive colony 
of long-nosed potoroos was needed 
as close as possible to Two Peoples 
Bay, but not on the nature reserve as 
the animals are not native to the area. 

LANDSCOPE 7 



Through the generosity of a landowner 
in the Albany area who provided the 
land as well as financial support, a cross­
fostering foci lity was built. This housed 
a co lony of long-nosed potoroos, 
sourced from Warrawong Sanctuary in 
Adelaide, quarantined at Perth Zoo and 
temporarily held at Caversham Wildlife 
Park whil e the fa c ility was being 
completed. Financial support from the 
Natural Her itage Trust through South 
Coast Natural Resource Management 
and another private donor saw the 
facil ity finished by June 2006 and the 
long-nosed potoroos moved in. 

Cross-fostering in WA 

To date, four Gilbert's potoroo 
pouch young have been transferred 
from wild mothers to long-nosed 
potoroo foster 1nothers at the cross­
fostering centre. Unfortunately th e 
long- nosed potoroo young which the 
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Gilbert's potoroos repbced were too 
young for hand rearing ;rnd had to 
be euth:111ased. From these transfers 
two Gilbert's potoroos survi ved to 
independence and were moved to th e 
Gilbert's potoroo ca ptive co lo ny at 
Two Peoples Bay. On e o f the other 
two did no t survive and the other was 
still in her foster mother's po uch at 
the time o f publication. The transfer 
that did not succeed involved the 
biggest size difference between the 
existing long-n osed po uch yo un g 
and the Gilbert's potoroo joey being 
substituted, emphasising the need to 
match these young closely. 

The cross-fos terin g trial so far 
indicates that there is promise in this 
technique for Gilbert's po toroo. Other 
strategies to increase Gilbert's potoroo 
numbers are also being trialled , 
including the very successful transfer 
of young independent potoroos from 

Above left Royal Zoological Soc iety 
of South Australia's David Taggart 
measuring potoroo young. 

Above Checking the progress of a 
Gilbert's potoroo in an incubator. 
Photos - Tony Friend/ DEC 

Left A Gilbert's potooro joey in a 
portable incubator awaiting cross­
foste ring to a long-nosed potoroo 
surrogate mother. 

Below Long-nosed potoroos successfully 
fostered Gilbert' s potoroo young. 
Photos - David Taggart 

Mou nt Gardner to 13ald Island, and the 
introduction of non-breedin g captive 
potoroos in to an ex tensive enclosure 
containing native vegeta ti o n. The 
recovery strategy m:1y in cludL· cross­
fostering from females in this enclosure 
or the use of the enclosure to 'harden 
up' cross-fostered young after weaning 
to help in thei r socialisation. With luck, 
and further cross-fostering, prospec ts 
for Gilbert 's potoroo's long-term future 
111:iy brighten. 

Tony Fr iend is a Principal Research 
Scientist in the Department of 
Environment and Conservat ion's 
Sc ience Division and is based in Albany. 
He can be contacted on (08) 9842 4523 
or by email (tony.friend@dec.wa.gov.au). 



bookmarks by Samille Mitchell 

If Trees Could Speak: 
Stories of Australia's 
Greatest Trees 
Author: Bob Beale 
Publisher: Allen and Unwin 
245 pages, soft cover, full colour 
ISBN: 978 1 74114 276 1 

RRP: $39.95 
This beautifully written book 

is a story of Australia and its 
people told through a celebration 
of the country's finest trees. 
It weaves mystical Aboriginal 
tales about trees together with 
stories of trees which have 
played important historical 
roles. It includes the story of the 
Gloucester Tree near Pemberton, 
Walpole's Valley of the Giants 
Tree Top Walk and eastern 
states' trees like the Burke and 
Wills Dig Tree in Queensland or 
the Separation Tree in the Royal 
Botanical Gardens in Melbourne. 

<fh,t-'B~ <f (ff' 
p£1,\8£Rl011 , wESTERll,,.usTR"'LI "' 

s.,.,t"_ ,.,_1 ,1,<. <lll..,..,c ....,,\.. •I~ ...,.-J! "'""...., .IM"l .o " 
Jlt<.,.,.~,.,..., .. i.,,, l.,_ ,wai,:. J\Jht - •k '"',.W W- • 1'"" -••P''~~,. ,. 
, i-,,l1,oo~\Joi>jlAl)....,_°'"..,J,1'•~•1'i«""'<»rd...,,Olo.,...1 ,~ •I F"' '°" 
...icti«l.1',ko~•·•~•..._ " ,....;: ,u-1, \,c) •'"....,\""''lo< ..,J.,!, •' · 

Wild Land: A 
Photographic Tour of 
Western Australia 
Photos: Damon Annison 
Publisher: Damon Annison 
120 pages, soft cover, full colour 
ISBN: 978 0 9802969 0 7 
RRP: $30 

This stunning photographic 
book presents the work of 
photographer Damon Annison. He 
has travelled to the more remote 
regions of Western Australia, 
capturing some of the State's 
most remarkable landscapes with 
an artistic eye. The result is a 
collection of evocative images, 
ranging from tranquil coastal 
scenes and placid inlets to 
sweeping landscapes and rugged 
gorges-images as diverse as 
the State itself. 
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In the Living Forest: 
An exploration of 
Australia's forest 
community 
Editor: John Keeny 
Publisher: ETN Communications 
191 pages, hard cover, full colour 
ISBN: 0 9580 207 7 9 
RRP: $39.95 

In the Living Forest explores 
the importance and contributions 
of forests and forestry to 
Australian society. It looks at 
their role in rural and Indigenous 
communities, ecosystems, 
economics, social change and 
more. By doing so, the book 
encourages the reader to view 
forests from a range of different 
perspectives. 

It was compiled from articles 
submitted by nearly 50 writers 
and is complemented by full 
colour photography throughout. 







I n December 2006 the State 
Government approved the 

Department of E nvironment and 
Conserva tion (DEC) leading a whole­
of-government effort to expand the 
marine parks and rese rves system in the 
Pilbara and Eighty Mile Lkach regions. 
Six study areas have been identified, 
within which marine parks and reserves 

will be proposed. 
T he Pilbara and Eighty Mile L3each 

coast supports significant marine 
biodiversity values such as mangroves, 
coral reefs, sponge br.irdens, sc:,grass beds, 
seaweed meadows and coastal formations 
such as barrier and offshore isbnds, 
protected lagoons, deltas, rocky shores 
and sandy beaches. These diverse habitats 
are home to marine tu rtles, dugongs, 
w hales, dolphins, scabirds, fish and 
many colourful invertebrate species. 

The arc:1 is extremely important for 

flatback turtles (Natatvr depressus), which 
nest on sheltered mainland beaches with 
intertidal mudflats and turbid waters 
in the Kimberley and Pilbara and on 
several islands in the Pilbara. Flatback 
turtles are a threatened species and on ly 
nest in Australia, niaking each and every 
rookery importan t. Other spec ies of turtle 

recorded in the region include green 
(C/,e/011ia mydas), hawksbill (Erctn10dlflys 
in,hricata), loggerhead (Caret/a car£'tla) and 
b1therback (Dmnochelys cvriarea) . 
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The long mud 

The scenic Eighty Mile Beach,south 
of Broome, is the longest uninterrupted 
beach in Western Australia, stretching 
for about 220 kilometres between 
Cape Missiessy and Cape Keraudren. 
Its tidal mudflats are exceptiona lly 
wide, extendin g for several kilometres 
out to sea in 111an y places. T hey 
support rich comm unities of 
invertebrates , including colourful 
sponges and soft corals th:1t arc 

sometimes exposed at very low tide, as 
well as millions of crust:1ccans, molluscs 
and worms that live in the muddy 
sediments. 

Tiny but amazing feathered visitors 
fly all the way from the northern 
hemisphere each year to feed on the 
wealth of marine invertebrates that live 
in the mudflats of Eighty Mile l:kach. 
Some of the birds may have flown 
stretches of more than 8,000 kilometres 

without stopping. On arr iving from 
th e north ern hemisphere in about 
September, these migratory birds 
spread out to feed over the exposed 
sand and mudflats of the beach at low 
tide. At high tide they congregate in 
immense flocks on the narrow beach 
slopes and exposed sand shoa ls- an 
incredible spectacle. Without areas so 
rich in resources on which to feed, 

these important shorebirds would not 
survive their long migration back to 
their breeding areas in the tundra of 
the northern hemisphere, which are 

covered in snow and ice for most of 
the year. 

Eighty Mile Beach is one of only 
a dozen or so ;1reas in the world with 
huge intertidal flats ri ch in shorebirds 
and, ;1s such, has been designated as a 
wetland of international importance. 

About 90 per cent of the birds arc 
concentrated in the northern section of 

the beach between Cape Missiessy and 
Walbl. Peak counts of well over ldf 
a million shorebirds have been made 
along Eighty Mile L3each and numerous 
species of these shorebirds occur there 
in internationally significant numbers. 
For example, about half of the world's 

great knots use Eighty Mile Ucach 
during their annual migration. The 

area is also believed to be used by the 
entire population of distinct subspecies 
of red knots and bar-tailed godwits. 
On 7 February 2004, an estimated 
2.88 milli on oriental pratincoles were 
recorded ;1t Eighty Mile Ueach, a 

Previous page 
Main Sandpipers and other shorebirds 
congregrate in the shallow waters along 
Eighty Mile Beach. 
Photo - Jiri Lochman 

Above Sponges exposed at low tide near 
Cape Keraudren. 
Photo - Steve Bunce 

Left Dugongs feed in the seagrass of the 
Pilbara and Eighty Mile Beach regions. 
Photo - Geoff Taylor/Lochman 
Transparencies 



surprise to scientists as the previous 
estimated population for the whole 
East Asian-Australasian flyway had 
been just 75,000. 

Large areas of Eighty Mile Beach 
are inaccessible, although there is a 
well-patronised caravan park at Wallal. 
The most popular activities are 
beachcombing and enjoying the 
spectacle of the long beach, particularly 
at sunset. If the tides are right, fishing and 
four-wheel driving are also popular. 

Cape Keraudren, De Grey River 
and Turtle islands 

At the southern end of Eighty Mile 
Beach is Cape Keraudren, which has a 
scenic landscape dominated by limestone 
formations (headlands, offshore reef 

platforms and inland outcrops), tidal 
flats, mangroves , sandplains, sand dunes 
and sandy beaches. The area has a unique 
geology and geomorphology, extremely 
diverse and rich ecosystems and a long 
history of use by Aboriginal people that 
continues to the present day. A 4,800-
hectare reserve at Cape Keraudren is 
managed by the Shire of East Pilbara 
and has a resident ranger. About 4,500 
campers visit Cape Keraudren every 
year, many of them retired travellers, 
who stay for about a week at the Cape. 

To the west of Cape Keraudren, 
the De Grey River enters the sea 
at Breaker Inlet between Poissonnier 
Point and Larrey Point. The river 
mouth has a delta of extensive mud 
and sand banks. Here, white mangroves 

Above The wide fringing mudflats 
of Eighty Mile Beach make it one of 
the world's most important areas for 
migratory wading birds. 
Photo - David Bettini 

Left The threatened flatback turtle has 
several rookeries in the Pilbara and 
Eighty Mile Beach area. 
Photo - Jiri Lochman 

(Avicennia marina) are low and sparse, 
and frequently interrupted by bare 
mudflats . A few stunted red mangroves 
(Rhizophora stylosa) grow at the river 
mouth. 

North Turtle Island and Little Turtle 
Island lie about 20 kilom.etres off the 
coast north-west and west of Larrey 
Point. Bedout Island is a small mid­
shelf island about 40 kilometres north 
of Poissonier Point. These islands are 
fringed by coral reefs and are important 
marine turtle and seabird nesting areas. 

Cowrie Beach, Depuch Island 
and Sherlock Bay 

The coast between Cape Thouin 
and Cape Lambert is complex, 
consisting mainly of mangroves 
intersperse.cl with several low rocky 
headlands and sections of beach. 

Cowrie Beach, south-west of Cape 
Thouin and about 140 kilometres east 
ofKarratha, is one of the largest nesting 
areas for the threatened flatback turtle 
in WA, with several hundred females 
laying their eggs on the beach each 
year. DEC is undertaking long-term 
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turtle taggin g and a fox b:1iting program 
in cooperation w ith the owners of th e 
adjacent Mundabullang;ma Station. 

There are many small nea r-shore 
islands scatte red along this coast­
rem nants of an eroded sho relin e 
co llectively k11ow11 ;1s the Fores ti cr 
Archipelago after l3aron Forestier, 
;1 distinguished ge11eral who fought 
w ith N;1poleon. At their centre is th e 
rocky Depuch Island , whi ch fe:1tures an 
interesting history. Ea rli er this century 
nearby l3alla 13alb Harbo ur was an 

important port for the copper mines 
of the Whim C reek distri ct. A large, 
iro n sa iling ship, th e Crown of En,t,!land, 
was wrecked on Depuch Island and 
th e Co11cordia was driven ashore nea rby 
during a cyc lone on 22 March 1912 that 
cb imed the li ves of at least 15 people. 
Depu ch Island is ri ch in Abo riginal 
rock art ;111d a deep water port tha t 
was planned there in the 1960s was 
abandoned at the behest o f the Western 

Above Cape Keraudren is popular with 
campers. 
Photo - David Bettini 

Left Fishing at Eighty Mile Beach. 
Photo - Dennis Sarson/ Lochman 
Transparencies 

Opposite page 
Above right Mangroves protect 
shorelines from erosion and provide 
habitat for fish, birds and other animals. 
Photo - Marie Lochman 

Austr:di an Museum because of th e 
extensive art and cultural val ues . With 
increasing industrial pressure o n the 
Pilbara coast as a result of th e resources 
600111, the world's biggest bulk port is 
pro posed for nearby R.onsa rd Island in 
the l~orestier group. 

Further west, Cossack, 12 kilometres 
from R oebourne and once th e major 

port of the Pi Ibara region an d the site 
of the first pearl in g industry in WA, has 

spec ial interest for natural historians.All 
seven species of mangrove fo un d in th e 

Pilbara can be seen growi ng togeth er 
along th e shores of Butchers Inlet, within 

easy walking distance o f Cossack. 

Robe River and Great Sandy 
Island Nature Reserve 

Another section of coast that w ill 

be considered during th e planning 
process stretches from the mo uth of 

the Fortescu e R.iver to that o f the 

Cane R.ivc r, and includes the waters 
surro unding the G reat S:mdy Island 

Nature R.eserve and th e Mary Anne 

group of isLmds. T his area is relativel y 

remote and untouched . T he R.obe and 
Fortescue rivers have inactive deltas, a 

distin ctive coasta l landform that is no t 
otherwise seen in th e Pilbara. 

A 75-kilometrc plus stretch of 
coastline lying on either side of th e 
Robe 11...iver contains the most diverse 
mangrove forests found on the Pilbara 
coast. Seaward of the mangroves, there 
arc many small, low barrier islands 
close to the shore which frequently 



Study areas for the Pllbara and Eighty Mlle Beach planning process. Marine parks and reserves will be ldentlfled within the boundaries of these study areas. _{ 
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have fringing mangroves around them. 
Intertidal mudflats, rock pavements and 
their associated 1nangroves as well as 
coral reefs are particularly well developed 
around the Mary Anne group of islands. 
Mangroves are an important source of 
nutrients for adjacent marine ecosystems 
and provide excellent nursery areas for 
many fish species. Turtles, particularly 
young ones, use these areas for shelter and 
food.The mudflats are rich in burrowing 
invertebrates and are important feeding 
areas for migratory wading birds. A little 
offshore, dugongs and various species of 
turtles feed on extensive beds of seaweed 
and seagrass. Corals grow wherever they 

0 30 60 90 120 

kilometres 

can find a foothold forming reefs and 
bommies and creating lagoons around 
the offshore islands. Many of the islands 
provide nesting places for green, flatback 
and hawksbill turtles. 

Serrurier Island 

A group of offshore islands and 
emergent rocks in the western Pilbara 
includes Serrurier, Flat and Bessieres 
islands.They form a fringing reef system 
growing on Pleistocene rock platforms 
in the middle of the continental 
shelf These islands are rem.ote and 
surrounded by clear water, and are 
therefore among the most attractive 

m the Pilbara. They have extensive 
fringing coral reefs and luxuriant corals 
on the slopes of rock platforms that offer 
attractive underwater scenery. There 
is a high diversity of coral reef fish 
and invertebrates and well-developed 
seagrass beds in the shallows. 

Ospreys, white-breasted sea-eagles, 
Caspian terns and crested terns nest 
on the islands and the wedge-tailed 
shearwater rookery on Serrurier Island 
Nature Reserve is one of the largest 
in the Pilbara. Serrurier Island is also 
an important nesting area for green 
and loggerhead turtles and possibly for 
other turtle species. 
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Multiple uses 
The Pilbara and Eighty Mile l3each 

region supports a growing mining and 
petroleum industry, commercial fishing 
and many recreational uses such as 
nature appreciation, boating, fishing, 
scuba diving and fou r- wheel driving. 
T he area is an important cu ltural 
landscape for Aboriginal people, from 
both hi storical and contempora ry 
perspectives, and contains some 
extensive rock art galleries and other 
significant sites . 

Marine and coastal ;1ctivities are 

undertaken by many of the region 's 
residents who live in th e towns of 
Onslow, R .. oebo urne, Damp ier, 
Karratha , Wickham , Point Samson , 
Port H edland, South Hedhnd , 
Pannawonica, N ewman , Paraburdoo, 
Tom Price and Broome, and on 
pastoral stations and other remote 
communities along the coast. 

T he region 's economy is fuelled 
mainly by the mining and petroleum 
industries and 111.uch of th e State's 
mineral and petroleum production 
is from the Pilbara region. Several 
major commercial fisheries and the 
pastoral industry also contribute to the 
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economy and co mmunity. At present, 
tourism is a re la tively small contribu tor 
to the regio n's econorny but it is 

growing and is likely to be more 
important in the future. 

Multiple objectives 
Western Australian marine parks 

;111d reserves have a multipl e-use 

management framework that recognises 

a range of human uses and community 

aspirations while protecting the marine 

environment. 

The project to expand th e marine 

parks and reserves system in the Pilbara 
and Eighty Mile Be;1ch regions aims 

to better protect marine biodiversity, 

threatened marine an imals, habitats of 

special significance and uniqu e areas.The 
design and location of the marine parks 
and reserves will draw on comprehensive, 

adequate and representative reserve 
design criteria and information 

collected during the planning process. 
This will help the State Government 
max1m1se biodiversity conservation 
outcomes while minimising impacts 
on cultural values and commercial and 
recreational users. Planners overseeing 
the process will also aim to develop 

Left Aerial view of the Pilbara coast near 
Weld Island. 
Photo - Richard Woldendorp 

Below Shells on Eighty Mile Beach . 
Photo - Kate Fitzgerald 

opportunities and linkages fo r th e local 
communi ty (such as future management 
arrangements w ith Aboriginal people 
and benefits for local businesses , 
industries and tourism ventures) . 

To help ensure scientific rigo ur 

lll identi fying appropri ate marine 
park and reserve boundaries and to 
allow a thorough analysis of options, 
DEC w ill use a systematic reserve 
planning ;1pproach and may seek advice 
from an independent scientific panel 
in develop ing prin ciples to guid e 
planning in the region. A Government 
Jnteragency Working Group has been 
established to develop the proposal 
and consider cross-agency issues ea rly 
in the planning process . C ommunity 

engagement programs w ill be 
implemented to ensure stakeholde rs 

and th e community have opportunities 
to provide input to and be involved in 
th e plann ing process . 

Judy Davidson is a Mar ine Conservation 
Planner with the Department of 
Environment and Conservat ion's 
(DEC's) Mari ne Policy and Plann ing 
Branch in Fremant le. She can be 
contacted on (08) 9336 0118 or by email 
(j ud y. dav idson@dec .wa.gov.au ). 

Carolyn Thomson-Daris is DEC's 
Senior Communications Officer 
(Mar ine) . She can be contacted on 
(08) 9336 0121 or by emai l 
( caro lyn. thomson -dans@dec . wa. gov.au ). 

The authors would like to thank Ca th 
Samson, Cliff Winfield, Alan Byrne, Al an 
Kendric k, Troy Si nclair, Fran Stan ley, 
John Lloyd and Leanne Thompson for 
thei r cont ribut ions to th is article. 

For more information please contact 
DEC's Marine Pol icy and Plann ing 
Branch on (08) 9336 01 00, DEC's Pil bara 
Reg ional office on (08) 9182 2000, 
DEC's West Kimberley District office 
on (08) 9195 5500 or visit 
www.naturebase.net/pilbara80mile. 





I n 2002 t h e Co nve nti o n o n 

Biological Diversi ty :1doptcd 

a fram ework fo r pbnt conservati o n 

ac ti o ns at gl o bal , n:1tional , regio nal 

and loc d levels- th e G lo b;d Str:1tqi;y 

for l'h nt Conservat io n (C Sl'C:).Th L' 

stratqw h:1s I<> t:irgcts that ;um to pro111ote 

th e u11ders t:111din g, doc u111enta tio n :rnd 

co nsnv;1tion of p la nt di versity and 

th e sustainable use of plants w hile 

c 11 co ura g ing edu c:1tion , awaren ess :1nd 

building c:1p:1c ity fo r conscr v:1tio n. 

T he st r:1 tegy 's pri 111ary appro:1ch to 

plant co nservati o 11 is through i11 si/11 

(o n si te) m easures, complemen ted by 

ex si /11 (ofT site) co nse r v:1tio n. T his is the 

first tim e th :1t qu :mti t:1tivc gl o bal pb nt 

c011 scrva tion t:irgcts h:1ve been set w ith 

:1 deadl ine for their :lttainm en t. That 

d eadline o f 20 1() is fast :1pproachi ng. 

Meeting targets in Western 
Australia 

Western Austr:di a is blessed w ith 

a hi ghl y diverse fl o ra whi ch displays 

hi gh le ve ls of en demism , 111 e:1n ing 

th :1t 111 :111 y of these plan ts :ire fo und 

110whnc dsc in th e wo rld. This v:1s t 
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array of stun n in g ly beau tifiil plan ts 

dr:1ws visito rs fro m across the wo rl d , 

p:irti cula rl y dur ing spr in g. Uut this flor:1 

is thre:1tened by curre nt e nvironm ental 

problems su ch :1s habitat fr:1g111 cnta tio n , 

chan ged hydrology ;1nd invasion by 

exot ic pests :111d diseases. With projected 

fu ture c li111 :1te c h:111 ge, p lan ts w ill be 

focing :1 whole new seri es of th reats 

includ ing d ro ught :1 11 d m o re frequ en t 

fires . Al tho ug h not prec isely know n, it 

appears th:lt th e re 1n:1y be m o re th:111 

13,000 pl:111t species ;u1d subspecies 

in WA , o f w hi ch abo ut 20 per cent 

are considered to be of co nservatio n 

signiri c:m ce. T hi s combina tio n o f hi gh 

fl o r:11 di versity :1nd thrc:1t h:1s resul ted 

in the sou th- west of WA being listed 

;1s on e of th L' worl d 's 34 biodi versity 

hotspots- th e on ly su ch ho tspot in 

the cou n try. l~o r th ese reaso ns it is 

v ital th :1t p l:111 t co nservatio n t:irge ts arc 

adeq uately addressed . 

Storing seeds for the future 
One o f the vita ll y impo rtant goa ls 

as st:1ted in t:1 rget e igh t of the CSl'C is 

the conser vation o f " . . 60 per ce nt o f 

threatened plant species in accessible 

ex si/11 collec ti o ns, preferabl y in th e 

country o f o ri g in , and 10 per cent 

o f th em included in recovery an d 

restorati o n programs" . 

Previous page 
Main The rare Jacksonia pungens. 
The Tl,reatened Flora Seed Centre 
holds many thousands of seeds of th is 
species in secure long-term storage as 
an insurance against loss in the wild. 
Photo - Andrew Crawford/ DEC 

Above Goldfields woodlands. 
Photo - Anne Cochrane/ DEC 

Left Fruit of the priority-listed Daviesia 
chapmanii from the f lora-rich northern 
sandplains. 
Photo - Andrew Crawford/ DEC 



Within WA this goal is being 
addressed by the Department of 
Environment and Conservation's 
(DEC's) Threatened Flora Seed Centre, 
which was established in 1992 as part of 
a risk-management strategy for the 
State's threatened plant species . The 
seed bank is responsible for collecting 
and storing seeds from the State's 
conservation-listed flora and flora 
associated with threatened ecological 
communities and biodiversity hotspots. 
During its 15 years of operation, the seed 
bank has provided protective custody, 

through ex situ seed conservation, for 
hundreds of threatened flora facing 
extinction. Seeds are held in the seed 
bank from some populations of species 
that no longer exist in the wild. Not only 
is seed conservation providing'insurance' 
for threatened species diversity, it is also 
providing material for research and 
recovery. Seeds and seedlings have been 
provided for a number of different 
research studies ranging from assessing 
temperature limits for recruitment in 
restricted endemic plant species in the 
Stirling Range to provision of material 

Above Colourful flowers of the 
conservation-listed Verticordia rutilastra 
from the northern sandplains. 

Left The little known and geographically 
restricted Stylidium pendens. 
Photos - Andrew Crawford/DEC 

for Phytophthora dieback susceptibility 
trials. However, the ultimate purpose 
of the seed bank is to provide genetic 
material for the recovery of threatened 
species. 

In 2001 the Threatened Flora 
Seed Centre joined a global seed 
conservation partnership initiated by 
the Royal Botanic Gardens, Kew, in 
the United Kingdom_ that includes 
more than 50 partner countries around 
the world (see 'Our frozen future' , 
LANDSCOPE, Winter 2001). This 
10-year partnership-the Millennium 
Seed Bank Project-has enabled WA 
to increase its capacity to deliver seed 
conservation goals for its unique flora. 

Currently the DEC seed bank has 
30 per cent of the 2,618 Declared 
Rare and Priority Flora of WA in 
storage. This includes 70 per cent of 
the 372 extant taxa listed as being 
Threatened (Declared Rare Flora) 
under the International Union for 
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1. Creating widely access ible work ing lists of known plant species. 

2. Assess ing the conservation status of known plant spec ies. 

3. Developing models with protocols for plant conservation and sustainable 
use, based on research and practical experience. 

4. Effectively conserving at least 10 per cent of each of the world's ecological 
regions. 

5. Assur ing protection ot 50 per cent of the most important areas for plant 
diversity. 

6. Ensuring that management is consistent with the conservation of plant 
diversity in at least 30 per cent of production lands. 

7. Conserving threatened plant species through conservat ion reserves. 

8. Storing 60 per cent of t hreatened plant spec ies in accessible ex situ 
co llect ions, preferably in the country of or igin, and 10 per cent of them 
included in recovery and restoration programs. 

9. Conserv ing 70 per cent of the genetic diversity of crops and other major 
socioeconomically valuable plant spec ies and maintaining associated 
Indigenous and local knowledge. 

10. Establishing management plans for at least 100 major alien spec ies that 
threaten plants, plant communities and associated habitats and ecosystems. 

11. Ensur ing no spec ies of wild f lora is endangered by internat ional trade. 

12. Ensur ing 30 per cent of plant-based product s are derived from susta inably 
managed sources. 

13. Halt ing the decli ne of environmental resources, including Indigenous and 
loca l knowledge, innovations and practices that support sustainable 
livelihoods, local food security and health care. 

14. Conduct ing community educat ion programs on f lora. 

15. Ensuring skilled staff and faci lit ies are avai lable to ach ieve global plant 
conservation targets. 

16. Forming local, reg ional , nat ional and international partnersh ips. 

the Conservation of Nature criteria. 
More than 1,000 collections repn:sent 
these 259 Threatened taxa. Seeds have 
been collected and conserved from 
multiple populations to ensure a broad 
r;mgc of genetic variation has been 
captured. More than half of all the 
collections have been made since the 
start of DEC's partnership with the 
Millennium Seed Bank Project, the 
remainder having been coll ected with 
funding from State and Federal sources 
(e.g. Commonwealth Government 
Natural Heritage Trust funding through 
the South Coast Natural Resource 
Management). 

Plant reintroduction 

The collections support an active 
species recovery program, an important 
component of which is reintroduction 
of threatened species back into the 
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wild (sec ' ll..estoring d iversity, 
restoring hope', LIINDSCOPE, Spr ing 
·1999). Although one of the major 
cbllcnges associated with target 
eight of the GSPC is considered to 
be species reintroduction, DEC has 
implemented reintroductions for 48 
of the State's Threatened plants, 33 
of which have used seed from the 
seed conservation program. DEC's 
responsibility for all aspects of flora 
conservation includes an active and 
integrated strategy combining both in 

sit,, and ex sil/.1 conservation programs. 
The flora reintroductions have had a 
major impact on the threatened wild 
populations, sometimes doubling or 
trebling plant num.bers as a result. For 
example, the numbers of plants of the 
spiral-fruited wattle (Acacia cochlocarpa 
subspecies cochlocarpa), rose from 132 
plants in the wild in 1998 to 540 

Above Robin Probert from the Royal 
Botanic Gardens Millennium Seed 
Bank Project collecting seeds of the 
priority-listed Banksia tricuspis in Mount 
Lesueur National Park. 
Photo - Andrew Crawford 

(plus the original 132) plants after one 
single rci n troductio11 in 200(>. These 
incre,1scs in plant numbers help to 
ensure that T hreatened species known 
from single sma ll populations arc less 
vulnerable to extinction. Many of the 
reintroductions arc still only a few 
years old and their su ccess is not 
guaranteed until the new reintroduced 
populations become self sustaining, 
meaning the new plants survive, flower 
and reproduce successfully, adding 
progeny to the population. All the 
reintroductions are routinely monitored 
and documented and provide valuable 
information 011 plant performance. 
This information helps DEC staff 
in the development of management 
strategies for wild populations and 
enhances our understanding of rare 
plants and their ecological interactions. 
These data ,1lso help determine the 
amounts of seeds required for future 
reintroduction programs. This is a very 
important feedback mechanism for the 
seed conservation program. If only J 0 
per cent of the seeds germinated in the 
laboratory actua lly grow and survive to 
maturity in the new populations, then 
we know how many seeds we require 
for the next reintroduction to attain a 
certain number of reproducing plants 
in the ground. 



Above Flora diversity in the Stirling 
Range requires protection from threats 
such as Phytophthora dieback. 
Photo - Rob Diver 

Below right Laboratory of the 
Threatened Flora Seed Centre in Perth. 
Photo - DEC 

Achieving target eight of the 
GSPC before the 2010 deadline clearly 
demonstrates the progress that DEC's 
seed conservation program has made 
towards implementing the global 
biodiversity targets for flora . We are 
lucky to be part of a global network 
of seed banking facilities supported 
both financially and technologically 
by the Millennium Seed Bank. We are 
also privileged to be able to draw on 
expertise from. around Australia and 
the world, knowing that we are not 
alone in our endeavours to conserve 
our portion of the world's flora . We 
are also very fortunate to have much 
of the infrastructure and skills required 
to undertake the enormous task of 
conserving our most endangered plants 
species as seeds. It has been a major 
achievement to reach this goal but 
many of the existing conservation 
collections are still not adequately 
representative of the genetic diversity 
of the species . In many cases the 
collections only contain small amounts 
of seeds and are not big enough to meet 
the demands for recovery. To obtain 

enough seeds to meet conservation 
goals without impacting on wild 
populations is an on-going challenge. 
For seed conservation to be truly 
effective, it is necessary to be able to 
collect seeds before population size 
and genetic diversity decline. Therefore 
early identification of threatened 
species status is essential. 

Flora for the future 
Seed conservation is only one 

means to help maintain biodiversity 
and ensure that our unique flora is 
not lost to future generations . 
Ex situ collections are reserve 
collections that can be drawn on when 
required and it is important that seed 

stocks are readily available in case of 
drastic environn1ental change, such as 
may be expected with future climate 
change. In the short term, DEC's seed 
conservation program aims to address as a 
priority the collection and conservation 
of critically threatened plant species, 
with a goal of 90 per cent in seed banks 
by 2010. Over the next 10 years it will 
be concentrating on saving more plant 
resources for the future and directing 
its efforts towards sam.pling throughout 
a species range. It will also work to 
ensure the collection and conservation 
of enough genetically representative 
material to support efforts to recover 
species to a point where they are no 
longer considered threatened. 

Anne Cochrane is a Senior Research Sc ientist working with DEC in Albany. She 
manages the Threatened Flora Seed Centre, DEC's seed conservat ion faci lity for rare, 
threatened and poorly known plant species. She can be contacted on (08) 9842 4500 or 
by email (anne.cochrnne@dec.wa.gov.au). 
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R ecent global studies suggest if 
it were not for fire, tropical 

savannas throughout m edium and 
high rainfall areas would convert to 
forest . R ;1ngeland fire is an essenti;1l 
and natural process tha t has helped 
shape th e rangelands for thousan ds of 

years. It creates an d maintains a wide 
variety of habita t niches that enabl e 
a diverse range of plants and animals 
to flourish in th e tropi cs. It reduces 
the accumulation of vegetation that 
can inhibit the establishment of some 
plant species ;rnd creates fresh grazing 
for many ground-feeding fauna. 
Peri odi c fire also stimulates growth and 
reproduction of plants . What 's m ore, 
Aboriginal peo ple have appli ed fire in 

these landscapes for m:rny thousands of 
years to provide themselves with foo d 
and other resources . 

While fire is integral to the 
maintenance of savanna landscapes, 
evidenc e indi cates that the 
contemporary fire pattern of frequ ent, 
brge-scalc, high- intensity an d late dry 
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season fires may be the lc:1ding ca use of 
decline for many northern Australian 
mammal species. Why? 

Fire's role in mammal declines 
There 1s now co nsiderable 

evidence th at small to medium 
mammals between 35 grams and five 
kil ograms arc particularly suscep tibl e 
to the current, severe fire regimes 
in north-west Australian savannas. The 
most dramatic mammal decl ines have 
occurred in rela tively recent times , from 
th e 1980s to now, which coincides with 

unprecedented fire frequency, high fire 
intensity and extensive areas burnt, 
compared with previous times. Most 
fires now occur in th e highly flammable 
m id-to-Lite dry season and burn fo r 
mon ths at a tim e. Previously, traditiona l 
Abori ginal fire regimes involved small­
scale fires ignited throu ghout th e yea r 
or naturall y occurring fires durin g 

wetter periods caused by lightning 
stri kes. These fire regim es were mu ch 
less severe than those occurr ing in 
north-west Australi a today, where many 
rn odcrn -day fires are unauthorised or 
accidental and occur late in the dry 
season. 

The other evidence suggesting that 
too severe fire regimes, may be driving 
small rnarnmal dec lin es is provided 

by scientifi c studi es. O ne study, th e 
Kapalga fire experiment condu cted in 
Kakadu in the 1990s , clea rly showed 
that mammal numbers were most 
dramatically reduced under the most 
severe fire regimes while mammals 
were 111ost com111on in plots w hi ch had 
not been recently burnt and therefore 
contained a variety o f habita t stru ctures. 
Other ecologi c il studies show tha t 
habitat stru cture, w hich is affected by 
fire, is ;1l so a strong determinant of 
n1am111al species' success . l'rotecting 

small mammals from th ese seve re fire 
regimes is a major chall enge for land 
management agenci es in the north and 
west of Australi a. 

Mitchell River fi re research 
In the 2007 dry season , the 

D epartmen t of Environment and 
Conservation (DEC) and CSW..O 
Sustainable Ecosystems condu cted an 
extensive mammal trapping study in 
the Mitchell River National Park and 

Previous page 
Main Fire amongst boab trees in the 
Kimberley. 
Photo - Brett Dennis/ Lochman 
Transparencies 
Inset Delicate mouse feeding on 
grevillea. 
Photo - Lochman Transparencies 

Above Fire in a remote Kimberley gorge. 
Photo - Jiri Lochman 

Left Wet season burn ing in spinifex at 
Mitchell River Natonal Park. 
Photo - Ian Radford 



Above Bushfire in King Leopold Range 
Conservation Park. 
Photo - Jiri Lochman 

Right Bushfire smoke covering the 
Roe River area of Mitchell River 
National Park. 
Photo - Marie Lochman 

on adjacent unallocated Crown land on 
the Mitchell Plateau. The research was 
funded by Saving our Species, the State 
Government's two-year, $15 million 
biodiversity conservation initiative. 
The work was set up to see if, firstly, 
Kimberley mammals have the same 
negative responses to inappropriate fire 
patterns that were found during other 
studies conducted in northern Australia 
(mainly in the Northern Territory). 
Secondly, assuming there was a response, 
DEC hoped to determine how long 
it took for mammals to re-establish 
themselves in healthy populations after 
fire, thus providing information to help 
with prescribed burning programs. 
DEC staff selected trapping sites in 
sandstone and laterite-basalt landscapes 
in which the occurrence of the last fire 
varied. Large grids of Elliott traps were 
established and species and numbers 
of animals recorded. Grids were then 
measured for habitat characteristics that 
might be related to mammal numbers . 
These factors included soil, invertebrate 
communities and vegetation and 
other physical features that act 
as ground habitat, which might be 
affected by fire . 

The study found a direct relationship 
between the time since fire and small 
mammal numbers, especially for native 
rodents which include the common 
rock rat (Zyzomys argurus) and the 
western chestnut mouse (Pseudomys 
nanus). A fire effect was found both 
in sandstone and laterite-basalt 
environments . The more recent the 
fire, the fewer the animals . 

Even two years after a fire, marmnal 
numbers were still recovering and, at the 
laterite sites, mammals were still often 
absent after two years' recovery time. 

This suggests the small mammals 
need at least two years, and preferably 
three, for a successful breeding cycle, 
particularly in areas with no natural 

refuges from predators, such as open 
country without rocks. This highlights 
the importance of achieving longer 
periods between fires, or retaining 
older fuel patches within the landscape 
to enable mammal populations to 
function at their best. In northern 
Australia, modern fire frequencies can 
be as high as one or two a year in some 
areas, leaving few such older fuel areas 
in the modern landscape. 

Explanations for fire effects 
What 1s the explanation for 

this fire-related effect when fire is 
apparently 'natural' in these areas? The 
answer seems to concern the amount 
of ground cover, such as grass cover and 
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sh rubs. M;11111nal nu!llbers were highest 

in ;ireas where grou nd cover h;1d not 

been burnt fo r at least 18 months. 

T hi s suggests that h;1 biL1t structure 

;111d shelter is i111portant in protecting 

Ki111berley 111a111ma ls. Cround covn 

burnt by fire leaves man y Kimberley 

111;1111111:ils vulnerable to predation 

by fera l cats and other predators. It 

may be th:1t prnbtors, particularly the 

introduced cat, are the chief agents of 

small m;1m111al declines in conjunction 

with severe fire regimes . So, while fire 

itself is not responsible for ma111mal 

decline, frequent, large-scale removal 

of suitable shelter leaves many an imals 

vulnerable to attack. 

Food scarcity after fire could also 

play a role in reduced mammal numbers, 
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but food availability is unlikely to 

be :1fTected by the time between fire. 

Further research in the Mitchell ll...iver 

N:1tional Park and adjoining regio ns 

will in vestigate the rehtive impo rt;1nce 

of prcd;1tors ve rsu s food resources 111 

determining 111a1111n;il numbers. 

Study similarities 

R.csu lts of the Mitchell study arc 

clea rly mirrored in other Kimberley 

studies, which :dso revea l a relationship 

between fire, ground cover and 

mammal numbers. Thalie Partridge, 

a PhD student from Macquarie 

University in Sydney, doing research in 

Purnululu National Park (the B ungle 

Bungle Range) found that while some 

species like the Kimberley pebble-

Above Pa le field rat. 

Left Bushfire in rugged terrain in the 
Kimberley. 
Photos - Jiri Lochman 

111ou11d 111ouse (I> lohori/i-x) :111d the 

delicate mouse (P dclirnt11l11s) occurred 

in recently burnt h:1bitats, the desert 

111ouse (P dcscr/or) and the western 

chcst11ut 111ouse were restr icted to are;1s 

with spi nifcx cover of more than oO 

per cent . Such ;ireas were only found 

at least five years after a fire. 

Simibrly, Sarah Legge from the 

Au stralian Wildlife Conserv;111cy at 

Mornington Station in the Centr;1I 

Kimberley found that two of the three 

rnarnrnal species-the pale field rat 

(Ra1111s l11111n·yi) and western chestnu t 

mouse-we re restri cted to older fuel 

patches within burnt areas. l3oth sets 

of results , plus those collected last 

yea r in the Mitchell study, emph;1sise 

the import;mce of p :1 tches of post-fire 

ground cover fo r the persistence ;md 

abu11d:mce of sm;ill mamm;ils. 

DEC fire strategy in the 
Kimberley 

So what do these res ults m ean m 

terms of IJEC's fire man agem ent 111 

the Kimberley P. .. egion;, They indicate 

that fire regimes which maximise th e 

number of older fuel patches within 

burnt country will promote a more 

rapid re-establishment of mammals by 

providing suitable shelter from predators 



Right Burnt landscape near Kununurra. 
Photo - David Bettini 

Below right Aerial ignition of fuel 
reduction buffers in King Leopold Range 
National Park. 
Photo - Kevin White and Ed Hatherley 

within open, recently burnt country. 
These patches will be most effective 
as n1ammal refuges by experiencing at 
least three years without fire. However, 
achievement of such an interval is no 
mean feat in northern Australia. 

DEC's fire strategy is designed 
to protect areas of high conservation 
value as well as enhance diversity in the 
fuel-age structure within the region's 
conservation estate. The program also 
has a strong focus on providing safe 
access to, and protection of, camping 
areas within the many national parks 
located in ren10te areas across the 
Ki1nberley. 

DEC has deliberately developed a 
flexible strategy to mitigate the impact 
of wildfires and to enhance biodiversity 
conservation. The strategy is ain1ed at 
developing large management 'cells' 
surrounded by burnt butlers that protect 
the cells from large, dry season wildfire 
entering from outside. Such a strategy 
also reduces the risk of wildfires that 
start inside the cells from impacting 
on neighbouring cells. The strategic 
buffers are burnt early in the dry season 
in an attempt to break up the country 
into managem.ent corn.partments. Wet 
season (Decem.ber to March) ground 
and aerial mosaic burning airn.s to 
establish and maintain the habitat 
mosaic within the cells to enhance 
biodiversity within the landscape. This 
wet season 111.osaic burning also seeks 
to reduce the impact oflate dry season 
wildfires within the cells. 

The early, dry season burn program 
is implemented while the annual grass 
growth is only partially cured and the 
cool weather conditions and moist soil 
profile ensure mild fire behaviour that 
will readily extinguish overnight or 
along natural barriers like grass species 
change or riparian zone fringes. 

DEC has conducted six years of 
operational experimentation in the 
Kimberley to develop the current 
annual fire management practices. This 

experience has significantly contributed 
to the knowledge and understanding 
of fire ecology in these complex land 
systems. During the six years there 
has been only one year without a 
reduction in the areas lost to wildfire 
on DEC estate. In 2006 the total area 
burnt by all fire activity on DEC estate 
was less than 20 per cent compared 
with 35 per cent of area lost in the first 
year of operation. However, DEC only 
has direct management responsibility 
for about 2.8 million hectares of parks 
and reserves in the Kimberley. The vast 
majority of naturally vegetated land in 
the Kimberley is managed by pastoral 
or Aboriginal interests. The area lost to 
wildfire outside the conservation estate 

in the same period has continued to 
increase in n1.ost years. 

Improving the northern fire 
situation 

DEC is endeavouring to improve 
on this performance. Due to the vast, 
inaccessible nature of the Kimberley 
and limited information on local fuel 
and weather conditions during the 
wet season, there may well be burning 
opportunities that are being m.issed. 
Advances in remote sensing to monitor 
and predict the condition of fuels, more 
reliable local weather information and 
advances in aerial ignition technologies 
may provide opportunities to 
further improve prescribed burning 
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perfornunce to more rapidly achiew 
stable, eco logically based fire regimes 
on the Kimberley conservati o n estate. 

In northern Australia there 1s 
similarity 111 the approaches being 
deployed to redu ce the impact of 
unplanned wildfire. Lmd and fire 
m anagement agencies across the tropical 
north of Australia share their research 
findings and experiences, and frequently 
exchange information. There is also 
increasing collaboration in training, 
resource sharing and information 
management systems. Land managers 
in the Northern Territory use broad 
landscape-scale burning with external 
buffers to protect the conservation 
estate and pastoral values. In WA, 
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Above Boab tree in the Kimberley. 
Photo - Bill Belson/Lochman 
Transparencies 

Left Desert mouse. 
Photo - Jiri Lochman 

DEC uses wet ,md earl y dry season 
mosaics supported by a buffer system. 
Pastoralists often use prescr ibed fire on 
their boundaries to protect themselves 
from wildfires and use fire on their 
leases to manage pasture values. And 
Northern Territory and Queensland 
land manage rs have unde rtaken 
collabor,1tive fire managelllent projects 
with Indige no us communiti es that 
have allowed a localised mosaic to be 
established in some areas and bought 
about a red uction in late dry season 
fires. 

Despite such efforts, there arc 
three major challenges to sustainable 
fire manage men t and bio diversity 
conservation in the tropical savannah . 
Firstl y, collaboration and partnerships 
need to be further strengthened 
between government land managers, 
fire managem ent agencies, local 
governments, traditional owners and 
pastoralists. Secondly, the fire ecology 
knowledge that underlies sound fire 
management is incomplete. Fire ecology 
knowledge needs to be expanded to 
enable more confident decisions on 

fire management to be lllade for the 
wide variety of ecosystems in the 
Kimberley. And fi1ully, the quantum of 
resources required to apply pro-active 
fire management in ;1 vast, sparsely 
populated landsca pe such as th e 
Kimberl ey 11ceds c 1reful cons idera tion. 
Advances in aviatio n technology and 
the involvelll c11t o f residrnt Aboriginal 
communiti es arc o pportuniti es that 
need to be explored and developed . 

Despite such chall enges and the 
fa ct tha t contemporary fire pattern s in 
the Kimb erley are stro ngl y suspected 
of havin g a signific1nt detrimental 
effec t o n the l<imberlcy's uniqu e 
natur:d heritage, it is not too late 
to do somethin g about it. DEC, in 
partnership with other stakeholders, 
can redu ce the 'bad ' fire and increase 
the 'good' fire. It will ta ke hard work , 
a lo t of good will and the focused 
appli cation of resources. But it can 
be don e. 

Ian Ra citord is the K1n1ber ley Region':; 
Fire Ecoloyist tor the Department 
ot Environment and Conservation 
(DEC), based in Kununurra. He can be 
contacted on (08) 9168 4217 or by emaI I 
( Ian. radfo1·d@dec. wa. gov.au ) 

Kevin White was DEC's Regional Fire 
Coordinator. based 111 Broome. 
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Woolly foxglove 

The genus Pityrodia was named 
by Robert Brown in 1810 from a 
collection made in Queensland 
in 1802. It is a common, wide­
spread Australian member of the 
Lamiaceae family, which includes 
the well-known genera Hemiandra 
and Prostanthera. Some 56 
species have been described, 27 
of which are found in Western 
Australia . All are commonly known 
as native foxgloves due to the 
resemblance of their flowers to 
those of that genus. The Greek 
name Pityrodia refers to the scale­
like leaves of the type species. 

Native foxgloves are evergreen 
perennial shrubs that range in size 
from 15 centimetres to more than 
three metres high. Many species 
are disturbance opportunists. 
That is, they germinate from soil­
stored seed following fire or other 
disturbance, quickly mature, flower 
profusely and slowly age. 

Woolly foxglove is a small 
shrub to 30 centimetres high with 
its stems and leaves covered in 
dense, white , woolly hairs. The 
wrinkled, egg-shaped leaves are 

usually two to four centimetres 
long and one to 1.5 centimetres 
wide. Attractive deep red to 
pinkish-yellow flowers appear 
between late September and 
November. These are either 
solitary or arranged in clusters of 
three to five along a main stem. 
Each flower has five petals with 
wavy to tooth-like edges and four 
stamens that extend beyond 
the flower tube with the style 
extending further beyond them. 

Woolly foxglove was first 
collected by John Septimus Roe 
in the nineteenth century and 
was described as a species of 
Dasymalla by Stephan Endlicher 
in 1839. In 1917 the species 
was placed in Pityrodia by George 
Druce. Native foxglove is currently 
known from a handful of locations 
over a range of 58 kilometres 
between Caron and Buntine in 
WA's northern wheatbelt, growing 
in areas of yellow sandplain with 
sheoak, bottlebrush, wattle and 
featherflower species. 

Due to restricted habitat 
and threats associated with low 
population sizes, land clearing, 
road maintenance, weed intrusion 

and lack of suitable disturbance, 
the species is declared as 
Rare Flora under the Western 
Australian Wildlife Conservation 
Act 1950 and ranked as Critically 
Endangered. The species is not 
listed under the Commonwealth 
Environment Protection and 
Biodiversity Conservation Act 1999. 

With funding provided through 
the State Government's two-year, 
$15 million Saving our Species 
initiative, woolly foxglove will be 
the subject of a five-year interim 
recovery plan. Recommended 
recovery actions include promoting 
awareness of the species, 
surveying, monitoring, mapping of 
critical habitat, obtaining biological 
and ecological information, weed 
control , seed collection, and 
disturbance trials to stimulate 
germination of soil-stored seed. 

If you think you have found 
native foxglove in the Dalwallinu­
Perenjori area, please advise the 
Department of Environment and 
Conservaton . 

Photos by Catherine Page and 
Rebecca Hayes 
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Above Mount Le Grand. 
Photo - Gordon Roberts/DEC 

Opposite page 
Top Le Grand Coastal Trail. 
Photo - Andrew Davo/1/ Lochman 
Transparencies 
Right Honey possum on a pincushion 
hakea (Hakea /aurina) . 
Photo - Ian Solomon 
Far right Mount Le Grand at sunset. 
Photo - Dennis Sarson/ Lochman 
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ape Le Cra11d N :1tio11:tl l'ark 

near Espcr:rn cc is treasured 

fo r its w ildl y spectacula r co;1st. 

Here gi:rnt gr:rn i te boulders tower 

high above the earth, massive stretches 

of beach sweep across the coast and 

oceans dazzle wi th intense hues of 

blue. 

In the d ist:111cc, island peaks 111;1rk 

the 11<:cklace o f isLrnds of the ll...cche rchc 

Archipelago. And inla nd, sandpb in 

hea th harbo urs sprrn g wildflowers 

which erupt annua ll y fi-0111 the austere 

growth in lashings of brill i:m t colo ur. 

T he r:1w, rugged beauty m e:ms the 

32,000-hcctare park exudes a remote, 

almost desolate feel, yet it is just a 

30-mi1111tc drive from the town of 

Espera11cc. 

Exploring the park 

Yo u can explore C:1pc Le Cr:rnd 

Natio nal 1>a rk's w ild reaches 011 the 

15-kilometre Le Grand Coasta l 

Tra il , w hi ch links many of the park 's 

m os t spectacular coas ta l sections. 

Alternatively, break the trail into four 

shorter sections. 

Le Cr:1llll l3eac h marks the trail 

starting poi1 1t and is also the site of one 

of the park's two camp grounds. These 

ca mp gro u11ds arc complete with septic 

toi lets, solar hot w;1ter showers and 

cam p kitchen facilities . Eac h b:1y is 

t11cked away by itse lf, affording yo 11 

privacy. The ca mp gro1111d is perched 

on the edge of ;1 wide stretc h of 

be:1ch overlook ing island peaks in the 

dist:lllce. 

The wa lking trai l connects Le Crand 

13c:1ch w ith the spcct;1cular sweep of 

bc:1ch ;1t Hell fi rc 13:iy. Here, like m ost of 

the p:irk 's beaches, thl· s:llld is so clea n it 

sq ue:1ks as you w:tlk ;icross it. 

Walk another two ho urs from 

Hellfire 13ay and yo11 ' 1! arriw :it th e 

pictu re-perfect Th istle Cove. Hcre a 

season:1 1 freshwater strc:1111 spills from 

the hills, ca rves its way throu gh thc 

sand and tri ckles into the o ce:1n. 

A white ribbon ofbe:1ch curvcs towa rds 

a soaring g ranite peak in the distance, 

and giant boulders are strewn across 

the land and into th e sea. 

Next stop on th e walk is the ever­

popular Lucky [fay, named by Matthew 
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Flinders in 1802 after he took shelter 
here from a storm. Lucky Bay is famed 
as being declared by scientists as 
officially having the whitest beaches in 
the country. It is also the site of the 
second of the park's camp grounds and 
is the best place in the park to launch 
a boat. 

Walk another two to three h ours 
and you'll reach Rossiter Bay. Explorer 
John Eyre named the bay after the 
captain of the ship lvfississippi, which he 
encountered here after completing his 
epic and gruelling journey across the 
Nullarbor in 1841. 

Away from the coast, you can 
also hike up Frenchman Peak­
a two-hour journey which can be 
very steep in places . Frenchman Peak 
soars 262 metres above its surrounds 
while Mount Le Grand is 345 metres 
high and Mississippi Hill is 180 
1netres. 

These massive grani te outcrops were 
formed over the past 600 million years 
as erosion and movements in the Earth's 
crust shaped them to their present form. 

Then, some 40 million years ago 
when sea levels were about 300 m.etres 
higher than today, the currents , waves 
and eddies further sculpted the peaks, 
carving out tunnels and caves . 
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Rob Island he 
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Plants and animals 

C ape Le Grand National Park's 
inland sandplains are particularly 
beautiful in spring when seasonal 
wildflowers adorn the landscape with 
colour. 

The lashings of colour of the 
red kangaroo paw are particularly 
stunning, splashed across the undulating 
heath-covered sandplain. A variety of 
banksias also occur here, providing 
nectar and insects for the tiny and 
impossibly cute honey possum. Other 
mammals like the quenda or southern 
brown bandicoot and the ubiquitous 
kangaroo also live within the park's 
reaches. 
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park facts 
Where is it? 30 kilometres south­
east of Esperance, 50 kilometres by 
bitumen road. 
Total area 32,000 hectares . 
What to do Walking, camping, 
boating, picnick ing, sightseeing, 
natu1·e study, swimming, photography, 
fishi ng. 
Facilities Ba1·becues, tables, toi lets, 
camp sites, picnic areas, shade 
shelters, camp kitchens, water, 
informat ion bay, wal k trails. 
Nearest DEC office Esperance 
District, 92 Dempster Street, 
Esperance. Phone (08) 9083 2100. 
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W ell known for being spectacular 

or unusual, orchids are one 

of the largest of all plant famil ies, 

making up about 10 per cent o f the 

world 's plan t species. T hey arc varied , 

complex and engage the eye o f many 
bushwalking wildflower enthusiasts. 

Altho ugh a myri ad o f floral fo rms 

are known am o ng the orch ids, wi tho ut 

a doubt the orchid ge nus tha t exhibits 

one o f the most bi zarre adaptations is 

the Western Austrafon gen us Drakaca­
thc hamme r o rc hids. 

The hammer orchids 

Named fro m the type species 

Dmkaca clastica by Jo hn Lindley in 

1839 in honour of the accomplished 

botanical artist Sa rah Ann e Drake, 
Dmkaca is a gen us of ·1 () spec ies 

charac teri sed by small, flesh y, hea rt­

sh:1ped leaves, thin wiry ste ms and 

solitary fl owers, each with a hinged 

insect- like labellum (lip). T his latter 
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feature leads to th eir common name, 

with th e lip imagined as th e head of 

the h:1111111er and the arm the handle . 

Hammer o rchids arc among so m e 

400 orchid species found in Western 

Australia and , like th e maj o rity, are 

endemic to the so u th- west between 

Kalbarri and Israelite L3 ay. M ost species 

arc found in de ep sandy soils and all 

fa vo ur o pen are:1s, meaning th ey arc 

often seen al o ng o ld trac ks and around 

th e margi ns of sand pits . A keen eye is 

req uired to observe hamrner orchids 

bcc:1 use, while they :ire sometimes 

locally common , they arc small and 

have dull co louration. Harnrner orc hids 

can be found in fl ower between August 

and N ovember with the majority of 

species flowering between September 

and O ctober. 

Confused taxonomic history 

T h e t:1 xo nomi c history of th e 

hammer orchids ha s bee n one o f 

dispute and confusion from the time 

the genus was first named in the 

nineteenth century. When fir st 

descr ibed, just one spec ies, Dmkaea 
clastira, was recogn ised by English 

botanist John Lindl ey. Ja mes 
Drummon d, a botanist :rn d plant 

co llector with a specia l interest in 

orchids and who co llected the type 

spec imens o f D. clastica, was surpr ised 

by this, as two species were plainly 

evide nt around l'erth and he had sent 

them separatel y bun dled to Lindlcy's 

herbariurn. However, the two species 

had been mistakenly pasted togeth er 

o n the same sheet . Wh en he rea lised 

the mi stake, Drummo nd named them 

D. /i11i1/a and D. /11rida. So for m ore 

than a century, th e n,1m c D. elastica 
was applied to the wrong species-the 

commo n warty hamm er o rchid now 

known as Drummond 's D. lillida. 
A long and complicated series o f 

contributi o ns to th e genus fo ll owed, 

in volving the di scove ry of lll' W 

species, m11ncrous new desc ri ptions, 
1111 s11 ,11111 ngs ;1 nd rc 11;1111111 gs . L3y 

the 1980s four species had been 

named- the glossy- lc:1fcd hammer 

o rch id (D. clastira) , warty hamm er 

orchid (D. li11ida) , ki11g- i11 - his-carriage 

orchid (/)_(;lyptodon) and narrow- lipped 

ha 111mer orchi d (D. t/1ynniphila). 

First modern-day study 

The most recen t chapter in the 

hammer orchid story-a ta xo nomi c 

review of the genus ca rri ed o ut ove r 

25 yea rs-is a parti cularl y exciting one. 

T he stud y is th e first based on modern 

coll ections and field data and recognises 

1 () species within the Drakaea genus, 

including the description of six new 

species. Official n;1ming o f the new 

hamme r orc hids took place in 2007 in 

a pape r written by Stephen H opper and 

Andrew Brown published in A11stmlian 
Sys tematic Botany. It bases its ta xo nomy 

in part 011 the pe rceptions of wasps! 

Previous page 
Main Wasp with warty hammer orchid . 
Photo - Babs and Bert Wells/ DEC 

Left Kneeling hammer orchid. 
Photo - Andrew Brown/ DEC 



The review began following a 
mapping program undertaken in the 
early 1980s by Stephen Hopper when 
at the former Department of Fisheries 
and Wildlife, the precursor to the 
Department of Conservation and Land 
Management, now the Department of 
Enviromnent and Conservation (DEC), 
in collaboration with knowledgeable 
locals. The program was aimed 
at determining the taxonomic and 
conservation status of orchids. Through 
the program and follow-up research it 
becarn.e evident that despite the great 
amount of interest shown by numerous 
botanists and orchid enthusiasts over 
n1.any years, undescribed taxa of 
Drakaea still existed. Six new species 
were subsequently recognised. 

By 1992, five of the six new species 
had been identified. T hese were the 
kneeling hammer orchid (D. conco/01) , 
late hammer orchid (D. co1if/11e11s), 
slender hammer orchid (D. gracilis), 
lonely hammer orchid (D. isolata) and 
dwarf hammer orchid (D. micrantha). 

The sixth new species-the lost 
hammer orchid (D. andrewsiae)-was 
recognised only as the taxonomic 
review of the genus was finalised . 
Although photographs of the lost 
hammer orchid were taken in the 
early 1980s, no plants had been located 
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and no specimens were known in the 
Western Australian Herbarium at that 
tirn.e. However, in 2004 a collection was 
discovered at the Adelaide Herbarium 
that had been made by Mrs P. Andrews 
from Gnowangerup in September 
1930, and this was able to be used 
as the type collection. Subsequently, 
the prominent Western Australi an 
orchidologist Garry Brockman took 
a photo of the species in September 
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Top The only known recent photograph 
of the lost hammer orchid . 
Photo - Garry Brockman 

Above and above right Type sheet 
and specimens of the lost hammer 
orchid collected by Mrs P. Andrews 
in 1930. 
Photos - Bill Barker/State Herbarium of 
South Australia 
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2004 when he found two plants in a 
weedy area of rc1111unt bushland cast 
of Cnowangcrup. Se;1rchcs since then 
have failed to find the species, but it 
is hoped that it still ex ists in bushland 
som ewhere. 

As part of the revision of the 
hammer orchid genus, many field 
surveys were conducted and these 
explored the interaction between male 
wasps and the wasp-mi micking lower 
petal (lip) o f the orchids. 

Pollination tricks 

It has been discovered that the 
lip of many orchids takes on physical 
similarities to female wasps to enable the 
orchids to attract male wasps fo r cross 
pollination. This biologically complex 
adaptation is repeated in several Western 
Australian orchid genera but nowhere to 
the remarkable degree as in the hammer 
orchids where the significantly enlarged 
and highly modified lip or labellum 
actually resembles an insect more than 
it docs a petal. 

Although the function of the 
insect-like lip of ham.m er orchids 
drew speculative comm ent as early as 
1951 , a full understanding of its role 
in attrac ting pollinating insects did 
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not begin until male thynnid w;1sps 
were seen visiting flowers of the 
co mmon w:irty lnmmcr o rchid in 
the Darling Scarp cast of the Perth 
suburb o f Kclmscott in the early 
1970s. 

American pollination ecologist 
Professor Warren Sto utamire 
was visiting Australia at the time, 
conducting fieldwork on the function 
of unusual o r rare floral chara cters in 
orchid species aimed at enticing insect 
po llinators. Warren was told about 
the thyn nid wasps visiting comm on 
warty hamme r o rchid flowers. T his led 
him to study other hamm er orchid 
species and resulted in his publica ti on 
of illu stratio ns and descriptio ns of 
the mechanisms used by the hammer 
orchids for pollination. 

Understa ndin g th e matin g 
behaviour of thynn id wasps is integral 
to understanding how hammer orchid 
flowers arc pollinated. T he fe male 
thynnid wasp is flightl ess so when 
it is ready to mate, it cl imbs up low 
vegetation and releases a pheromone (a 
sexually attracting odour). The stingless 
winged male thynnid wasp detects the 
pheromone and zigzags upwind to find 
its source. 

Above Warty hammer orchid. 

Left Late hammer orchid. 
Photos - Babs and Bert Wells/DEC 

Once the male wasp locates the 
mu ch sn1alkr female it picks th e 
fe male up and they mate in flight. 
T he 111alc immed iately flies to ;1 source 

o f nectar so they can share a nuptial 
dinn er before decoupling. T he female 
thynnid wasp then drops to the ground 
and burrows below to find beetle 
larvae, which it renders immobile with 
its sting before laying eggs on the 
victim . 

Sexual confusion 

It h as been established that 
hammer orchid flowers emit an aerially 
transported chemical that mimics the 
pheromone of the female thynnid wasps. 
The male thynnid wasp, when picking 
up the orchid's deceptive scent, behaves 
as if it had located a receptive female 
wasp-it heads towards the source. 

Th e hamm er orchid 's wasp-like 
lip sits at the end of an intricately 
constru cted hinged attachment. When 
the male thynnid wasp finds what it 
perceives to be a pheromone-releasing 
fema le wasp, it grasps the female and 
tries to fly away to mate. But instead, 
the m ale and the lip arc forwards with 
the wasp's momentum-made possible 
by the hinged attachment-until its 



Above A thynnid wasp flies up to a 
slender hammer orchid flower, attracted 
by its appearance and scent. 

Right The wasp grasps the female wasp­
mimicking lip, hoping to mate. 

Below right It then arcs forward, 
colliding with the orchid's column. 
Photos - Babs and Bert Wells/DEC 

back collides with the orchid's column 
(a structure within the orchid flower). 

During this process-and as the 
baffled wasp probably tries to work 
out what has gone wrong-the male's 
upper thorax (the middle section of 
its body) comes into contact with 
the stigma and anther (the top part of 
the orchid's column) . This is what the 
orchid needs for pollination to occur. 
The wasp may pick up sorn.e pollinia 
(pollen packets) on its thorax or, if it 
already has some on it frmn a previous 
visit to another hammer orchid, some 
m.ay rub against the stigma. 

A specific attraction 
Building on the work of previous 

researchers, a study was conducted into 
which thynnid wasps were attracted to 
which hammer orchids. To do this, sets 
of different species of hammer orchid 
flowers were set up in vials of water in 
areas of bushland where male thynnid 
wasps were known to be active. The 
wasps could then be watched to see 
how they interacted with the flower 
baits. 

V 
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Above Eight of the 10 known s pec ies of 
hamme r orchid. 
Photo - Step/1en Hopper 

Right Leaves of the dwarf hammer 
orchid . 

Far right Searching for ra re hammer 
orch id s. 
Photos - Andrew Brown/DEC 

Th l' st udy L"Stablis hl'd th :1t the 

thynnid wasps that pollinate hanuncr 

orchids display spec ies-specific ity. This 

means w hen given a c hoice , e:1c h 

species of wasp is selective in w hi ch 

spec ies of hammer o rchid it attempts 

to m;ttt: with. Th t: co nserv;1tion of the 

thy11 11 id wasps is thcrt:fort: illl porta n t to 

the co nservatio n of the orchids. 

T he ;1ctio 11 s of the wasps provided 

ev id ence that the subtle fl o ral 

diffe rences betwee n the hamm er 

orc hi ds w;1rran ted na min g several new 

species. T hi s explains the assertion th;lt 

the new hammer o rchi d ta xo nomy is 

based in pa r t on the perceptions of the 

wasps. 

Fungal association 

Even if th e pollination process goes 

smooth ly and the o rchid 's po llen gra ins 

grow down into th e plant's ovary 

where they develop into a mature seed, 

seed germin:ition is not guaranteed. 

Orchid seeds are ;uno ng the smallest 

plant seeds :ind this m eans they are 

unable to germinate and grow on their 

own, as they lack the necessary nutrient 

store. 
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Most te rrestrial o rchid s require 

cert;1 in mycorrhiz:tl fungi for seed 

germination ;1nd h:m1m n o rchids arc 

no exception. T he fungus ;1lso supp lies 

the mature orchid plan t with water ;111d 

11 utr it: 11 ts durin g its se;1so11;1l growin g 

cyc le. In th e abse nce of this association 

the orc h id wo u ld not be able to su rvive 

for long due to its poor photosynthetic 

capabili ties and its la ck of a nornul 

root system . So the surviv:1 1 of hammer 

orc hids not on ly reli es 0 11 the wasp­

assis ted pollin at io n process but also 

on a guaran tee that the appropri;1te 

myco rrh izal fun gus is present in the 

so il. 

Naturally rare 

Ham mer o rchids are amon g the 

most endan gered Western Australian 

orchids wi th six of the species now 

extremely rare in their natural habitat. 

T h e lost hammer orchid is not known 

to have any ex tan t popu lations in the 

w ild while the glossy-lea fed hammer 

o rchid is now confirn.:d to just a few 

;1rc;1s of rernn;111 t bushLmd al ong the 

Sw;1n Co;1st;tl l'Ltin. Other rare speci es 

;1re the kneel ing h;11rn11er orchid, bte 

ha111111cr orchid, lonely ha111111cr orc hid 

and dw;1rf ha111111er orchid. 

While the T hreatened status of th e 

ra re hammer orc hids is la rgely due to 

past Lind clearance and o ngoin g threats 

suc h as rising s;d in e water t;1 bles, weeds, 

i11:1ppropriate fire regi111es and changes 

in hydrology, several hammer orchids 

;1ppea r to be 11:1tur;11ly r;m.: . T he re:1so ns 

;1re largel y un known and research is 

under w;1y to determine the specific 

ca uses of r;iri ty. 

Taking a closer look 

Rpn Phill ips, a PhD student ;1t 

T he University of Western Australi;1 

and the l3otanic Gardens and !'arks 

Authority, is undertaking research to 

b etter understand fa cto rs affectin g the 

evolution and conservation of ra re 

ham mer orchid species. T his research 



Right Habitat of glossy-leafed hammer 
orchid. 
Photo - Andrew Brown 

Below right Wasp with narrow-lipped 
hammer orchid. 
Photo - Babs and Bert Wells/DEC 

will increase our knowledge of the 
orchids' biological and ecological 
requirements , including habitat 
requirements , fungal associations 
and the sexually deceived wasps that 
pollinate them. The research will yield 
important insights which will help in 
the future conservation of hammer 
orchids. 

Ryan's research is currently focusing 
on the factors influencing rarity and the 
formation of new species in hammer 
orchids . By combining experimental 
baiting for pollinators (using flowers 
picked under a scientific collecting 
permit from DEC) and for 1nycorrhiza 
(using orchid seed baits), he hopes to 
determine the causes of rarity in all of 
the endangered hammer orchids. 

A key early discovery is that there 
is considerable variation in the causes 
of rarity between different species 
of hammer orchid. For example, the 
dwarf hammer orchid has a widespread 
mycorrhizal fungus but its pollinator 
is extrem.ely lirn.ited. At the other 
extreme, the kneeling ham.mer 
orchid has a widespread pollinator 
but is restricted by its own specific 
habitat requirements. An unexpected 
result is that all species enjoy a very 
high pollination rate-a sign of the 
effectiveness of sexual deception. It 
is hoped that this will enable a high 
survivorship of current populations. 

Conserving for the future 
The conservation of the hammer 

orchids is an enduring concern and, 
in order to protect them, five of 
the 10 species are legally protected 
under the vVildlife Conser1JationAct 1950 
and the Commonwealth En1Jironment 
Protection and Biodiversity ConsewationAct 
1999. This highlights the ongoing need 
for active research and management to 
ensure the conservation of this unique 
part of Australia's orchid heritage. 

In particular, surveys for the lost 
hammer orchid are urgently needed 
to establish its conservation status. So 
far, it has been recorded only three 
times from the Gnowangerup-Tunney 
district about 350 kilometres south­
east of Perth and it has not been found 
in recent searches. 

DEC staff have written interin1 
recovery plans for the late and 
lonely hamrn.er orchids and are updating 
a previously published plan for the 
glossy- leafed hamrn.er orchid. These 
recovery plans outline the actions 

that are needed to urgently address 
the threatening processes most 
affecting the survival of these species 
and begin the recovery process. 
Many of the recovery actions 
have been implemented and with 
ongoing action it is hoped that the 
future of the rare hammer orchids is 
ensured. 

Hopefully the bizarre flowers and 
behaviours of hammer orchids will 
continue to captivate us so we are 
inspired to keep learning about and 
protecting them well into the future . 

Andrew Brown is the Threatened Flora Coordinator with the 
Department of Environment and Conse1·vation (DEC). He is 
the honorary Curator of the Orehidaceae and Myoporaceae 
at t he Western Aust ralian Herbar ium, a life member ot the 
Western Austra lian Nat ive Orchid Study and Conservation 
Group and has conducted more than 30 year's research into 
Western Australian orchids, including t hei r biology, ecology, 
taxonomy and genet ics . Andrew has col laborated in the 
descr ipt ion of 131 new Western Australian orch id taxa, 
including the six new hammer orchids inc luded in t his article. 

Stephen Hopper became Director of the Royal Botanic Gardens 
at Kew in October 2006. He is an internat ionally recogn ised 
plant conservation biologist who collaborated in the discovery, 
classification and description of 300 new plant taxa and led 
t he de livery of improvements to programs and infrastruct ure 
at WA's Kings Park to world-class standards. He is Visiting 
Professor at The Universi t y of Western Austral ia and t he 
University of Reading, and is a Fellow of the Linnean Society. 

Joanna Moore is a DEC Communications Officer. 
She can be contacted on (08) 9389 8644 or by email 
(joanna.moore@dec.wa.gov.au). 
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The notional and regional porks of the Darling Range 
east of Perth ore precious for their scenic beauty 
and provide valuable habitat for native wildlife . 

They ore a lso ideal locations for recreationa l activities 
such as wa lking , picnicking , horseriding , abseiling 

and rock climbing . W ungong Reg ional Pork­
one of four regional porks in the area- is on outer-city 

haven for native animals and humans alike . 



I 

T he Forest Management Plan 2004-
20 U rnst1gated the separation of 

the Darling ltange R.egio1ul Park into 

four separate regional parks in C hidlow, 

Kalamu11da, Kclrnsco tt- Martin and 

Wun gong. The four regional parks arc 

currently nam ed afte r their loca lity, but 

the D epartment of Enviro11111cnt :111d 

Conserv:1tio11 (DEC) is in consulta tio n 

with Aborigin al groups to rename th e 

parks with I ndigcnous titles. 

The regi onal park in Wungong is 

an :1rca of 4,'I ()] hecta res, directly cast 
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of the tow n of Byford. It is made up of 

a number o f separate blocks, the biggest 

of which are th e Wungong Valley, 

nearest to l3yford , and C hurchmans 

Brook, which is adja cent to the 

Ca nning ltiver. These areas cover a 

variety o fbndscapes :1nd accommoda te 

a range of plants and :minds. 

Wungong Valley 

Wungo ng Vall ey lies amon g the 

rumred hills at the edne of the D:1rlin" ::-,::, b ~ 

Scarp, where th e ter rai11 is rou gh and 

:1ccess is by a single dirt tr:ick.The red, 

rocky so il supports towering st:1nds of 

Previous page 
Main Forest understorey. 
Photo - Sallyanne Cousans 
Insets from left Bushtail possum. 
Photo - Jiri Lochman 
Firewood banksia . 
Photo - Rob 0/ver 
Scarlet robin. 
Photo - Jiri Lochman 

Left Western grey kangaroo. 
Photo - Jay Sarson/ Lochman 
Transparencies 

Below Sweeping vistas in Wungong 
Regional Park. 
Photo - Paul Bums/ DEC 

marri (Corymbia calophylla) and jarrah 

(Eucalyptus marginata) trees. Under the 

canopy lies a thick carpet of low-lying 

heath and tangled undergrowth that 

provides perfect cove r for the valley's 

na tive m arsup ia ls. 

Over th ousa nds of years , wind and 

rain h:we scrubbed :1way patches o f 
topsoil from some of the v:1l lcy's stee p 

slopes , exposing th e granite bedrock 

ben e:1th. These bare outcrops form 

spectacular features ag:Hnst a backdrop 

of woodLrnd gree nery. Over time , 

furth er erosio n has cut dee p sli ces in 

th e rock :rnd poli slH:d so111c sections 

so that they glea m in the sun , creating 

an odd contrast of smooth and rough. 

Along the cracks :rnd crevices in 

the rock, pa tc hes of native grass and 

the occasion ,il sheoak (l lllocarnari11a 
_(inscria1111) retain a tenuous gri p on the 

sheer hillside. 

Thro ugh o ut the Wnngong V;1lley 

there arc co ntinu:11 reminders of 

n.iture's li fe cyc le. A sol itary, lo11g­

de:1d j:1rr:1h tree si ts ;1top a steep hill , 

blc:1chcd white by the sunlight and 

hollowed out by rot and decay. The 
tree h;1s prob:1bly been dead fo r 

dec ides, but still provi des habitat fo r 

11:1tivc species such :1s posst1111S a11d 



Above Rock climbing at Churchmans 
Brook. 
Photo - Phillip Calais 

Above right Tranquil scenes in Wungong 
Regional Park. 
Photo - Paul Burns/DEC 

parrots. Some trees and bushes still 
bear black scorch marks fron, the last 
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bushfire. Fires can threaten animals, l_it, 
destroy plants and remove much of the 
ground cover that is used as habitat. 
However, it also plays an important 
role in regeneration and clears space 
for new shoots to push up through the 
soil without having to compete with 
larger plants for sunlight. The heat of a 
bushfire also enables the seed pods of 
the firewood banksia (Banksia mcnziesil) 
to open and, after a fire, kangaroos and 
quenda are provided with a feast of 
tender, green shoots. 

Churchmans Brook 

Churchmans Brook is a smaller 
section of the regional park that lies east 
of Armadale, overlooking Roleystone 
Valley. The vegetation of Churchmans 
Brook differs greatly from Wungong 
Valley. Water-loving paperbarks 
(!vlclaleuca acacioidcs) thrive along the 
banks of the Canning River, together 
with thick groves of flooded gums 
(E11calyptus rudis). Because the area has 
been subjected to grazing, there is very 
little undergrowth. In its place, weeds 
like watsonia, blackberry and Paterson's 
curse have sprung up to choke out 
the scrub, seriously affecting the area's 
biodiversity. Fortunately, volunteer 
groups such as the Churchmans 
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Bushland Association have weeded 
broad areas along the Canning River 
and successfully revegetated the 
banks with indigenous bushes and 
reeds. Further from the river, there is 
evidence of the native bush fighting 
back, as a field of Paterson's curse 
succumbs to a grove of marri saplings. 
As the saplings grow and spread their 
branches, the prolific weeds are shaded 
out, enabling more marri trees to 
establish themselves. Over decades, 
generations of trees have crept down 
the field to form a cascading wave 
across the clearing. 

A steep cliff 
Churchmans Brook is 

face within 
one of Perth's 

Legend 
Sealed road 

gong Regional Park 

• 
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most popular climbing locations and 
offers climbs with a range of difficulty 
levels that cater to the beginner to the 
'hardnian'. The breathtaking panorama 
from the top of the cliff, which 
enables you to see deep into the 
Roleystone Valley and along the 
Darling Scarp, is well worth the effort 
of making it to the top. A few metres 
up the cliff face lies a narrow alcove 
and although moisture permeates 
through the back wall of the cave, 
it is well protected from wind and 
rain. It is believed the infamous 
bushranger Moondyne Joe used the 
cave as one of his many hide outs along 
the Darling Range. 
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History 
The Nyoongar Aboriginal people 

have inhabited the south-west of 
Western Australia for thousa nds of 
years, including the Perth hills where 
Wungong Valley is located. 

However, it wasn't until the rnid-
1800s that Europeans began to settle 
in the area. History records hostile 
m ee tin gs between the Aboriginal 
p eople and the new European settlers. 
H owever, in other instances Aboriginal 
p eople are said to have helped their 
European counterparts with such tasks 
as finding water, and relatively friendly 
relations ensued. 

Wungong was one of the first 
established fanning distric ts in WA. 
Thomas Saw first bought into the area 
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near Admiral !load, downstream from 
what is now Wungong Dam, in 1865 
with his brother-in-law, William Lacey 
Gibbs. Gibbs' share in th e land was 
acquired by William Butcher se nior the 
fo llowing year. 

The Butcher family was to have 
a significant in£luence on the fu ture 
of the area, their impact extending 
from Armadale-Kelmscott th ro ugh to 
Serpentint-~Jarrahdale.William Butcher 
senior was said to have arrived in Perth 
at the age of 12. The boy had a note 
pinned to his coat asking for "a good 
Christian family to take him in and 
care for him". H e worked around the 
Gingin area for some years, before 
marrying M arian Horton in 1853.They 
moved to the Kelmscott district, where 

Left Short-beaked echidna. 
Photo - Jiri Lochman 

Below left Wungong was one of the first 
established farming districts in WA. 
Photo - Courtesy Battye Library 
(012796d) 

William began ca rting s:111dalwood 
along the ro;1d from Freman tl e to 
Alb;111y. It was through this busi ness 
that he discovered the potenti;d of the 
Wun gong Vall ey. 

After buying Gibbs' land , Butcher 
built a cottage close to the brook-the 
first of four dwellings built in the area 
by the Butcher fa mil y. The cottage no 
longer exists :md all that remains of 
the Butcher ho mestead is a cement 
slab an d a coup le of gnarled mulberry 
trees . Fur ther up the Wungong River 
lie the re mnan ts of a water mill, which 
was ada pted to churn butter, cut 
timber and grin d wheat. In 1900, the 
13utcher fomily 's presence in the area 
was co11so lid:1ted, when Saw sold some 
of his land to n .. obert Datt, who had 
married Sarah Ann 13utcher in 1886. 

C hurchmans Urook der ives its 
name from Capta in Charles Blissett 
Churchman , who arrived at the Swan 
River Colony in 1830 with an ambition 
to farm the land, and by 1831 was 
assigned 5,666 acres in the district now 
known as llol eys ton e. Churchman 
arrived at a difficult time in the Swan 
l~iver Colony's history. Money and 
labour were in short supply, and food 
was scarce to the point of starvation. 
Like many other se ttlers unaccustomed 
to their new smroundings, C hmchman 
struggled against the unyielding land 
and harsh climate, without success. The 
strain eventually took its toll and in 
·1833, at the age o f 43 yea rs, he died of 
'apoplexy or paralysis' . 

C hurchman died without leaving 
a will, and m any years passed before 
his estate was rea.llocated . His land 
was left to return to its natural state, 
undisturbed until the middle of the 
nineteenth century. 

Managing the park 

DEC faces a ntm1.ber of challenges 
in managing the regional park in 



Right Wungong Regional Park is popular 
for bushwalking through jarrah forest. 
Photo - Dennis Sarson/Lochman 
Transparencies 

Below right Bushranger Moondyne 
Joe is believed to have used a cave in 
Wungong Regional Park as a hideout. 
Photo - Paul Burns/DEC 

Wungong. Because 1nost of the land had 
been used for agriculture, weeds pose a 
major problem to the maintenance 
of biodiversity and the provision of 
habitat for native wildlife. It requires 
ongoing effort to manage existing 
weed infestations and control new 
ones. The area is also at high risk of 
bushfires.The steep hills make access for 
firefighting vehicles difficult, while also 
increasing the volatility of a spreading 
fire. The fire risk makes the creation 
and maintenance of fire breaks essential. 
However, choosing a good alignn1ent is 
important, as the tracks are susceptible 
to erosion from rain washing down the 
hilly slopes of the valley. Introduced 
anirnals such as foxes , rabbits and 
pigs do significant damage to native 
species through habitat destruction, 
competition for green feed and preying 
on native mammals. Apart from being 
environm.entally destructive, feral pigs 
can pose a serious danger to people, 
so DEC runs a seasonal trapping 
program to keep pig numbers in check. 

The Wungong Valley provides 
habitat for a number of native manm1als, 
including western grey kangaroos 
(lvlacropus Juliginosus) , western brush 
wallabies (M. irma), brushtail possurn.s 
(Trichosurus 11ulpecula) and echidnas 
(Tachyglossus aculeatus) . The quenda or 
southern brown bandicoot (Isoodon 
obesulus) is making something of a 
comeback in the area, as the low 
scrub provides the small marsupial with 
shelter and a place to hide from its 
main threat, the fox . However, despite 
its recent recovery, the quenda's future 
in Wungong remains uncertain, due to 
the pressure of feral animals and nearby 
development. 

The valley is also home to an array 
of bird species, and is a popular site for 
birdwatchers. A variety of honeyeaters 
occupy the regional park, such as the 

New Holland, brown and white-naped 
honeyeaters . The area features white­
breasted and western yellow robins, 
as well as splendid and red-winged 
fairy-wrens. The distinctive call that 
gives the golden whistler its name can 
be heard throughout the valley, as well 
as the rising chirps of grey fantails. 
A number of colourful parrot species 
also occupy the area, including western 
rosellas, red-capped parrots and elegant 
parrots . In recent times the valley has 
become home to a family of wedge-

tailed eagles, and the occasional emu 
has been spotted roaming through the 
bush. 

Churchmans Brook, along with the • 
Wungong Valley and other sections of 
the regional park, have been allowed 
to re-vegetate and recover. Many 
of the marks of human occupation 
have been erased as the native bush 
reclaims cleared land. Now people can 
enjoy and use the land in a way that 
doesn't adversely affect the natural 
surroundings. 

Paul Burns was a f ina l-year, creative writ ing student at 
Curtin University when he undertook a work exper ience 
placement with LANDSCOPE and wrote th is article. 

Thanks to the Department of Environment and 
Conservation 's Plann ing Officer Jac inta Overman, 
Parks and Visitor Services Division Acting Manager 
Brendan Dooley and Operat ions Officer Tony Edd lest on 
for the ir input into the article. 
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Dampier Archipelago-
islands, islets and rocks, all 

lying wi thin a 45-kilometre radius of 
Dampier-is th e richest area of marin e 
biodiversity kn own in Western Australia , 

comparable to that of the Great l3arri er 
R et~f (see ' Dampier Down Under', 
LA NDSCOPE, Summer 2003-2004). 

The archipelago's waters will soon be 
protected by two iniportant m;i rinc 
conservation reserves . 

The proposed Dampier Archipcbgo 
Marine Park will cover about ·122,000 

hectares and protect the waters around 
most of the islands in the archipelago. 
The diversity of fish and corals in the 

Dampier Archipelago is comparable 
to other parts of the lndo-l)acifi c and 

many of the species ,ire common to 

several areas. However, p eculi arities 
in the stru cture of the islands mea n 

these coral recE arc unique. More th:111 
2 15 species of cor,1 ls , many of which 
occur both inshore and omhore, have 
been recorded . In inshore waters, co rals 

grow prolifica lly on rocky slopes but 
genera lly do not fo rm reek Most of 
the co ral reeE in the archipelago :1re 
fringing reef~. 

T he proposed P. .. egnard Marin e 
M:lllagc1nc11t Arca wi ll straddle the 
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• Proposed Dampier Archipelago Marine Park 

mainl:ind coast west of Dampier and 
cover an area of approximately 62,000 
hectares (sec 'Marvellous mangroves 
and mud' , LANDSCOPE, Spring 
2007). It will extend from Eaglehawk 
and West In tercourse islands eastwards 
to South West P. .. egnard Island. 

The Dampier Archipelago has 
exceptiona l natural be:iuty and hi gh 
conse rva ti on val ues. Several of the 
beaches arc important nesting sites 
for hawksbi ll , flatba ck and green 
turtles, with Rosemary Island having 
the larges t hawksbill turtl e rookery 
in the Indian O cc;in. More than 40 
species of shorebirds and migratory 
waders use the saltmarsh cs , mangroves, 
extensive mudfl:1ts and intertidal reef~, 
and some of the sma ll , outer islands and 
rocks support large seabird colo ni es . 
'Tht: proposed D:1111picr Archipelago 

Marine Park is also an important 
area for migratory humpback whales 
and dugongs graze on the seagrass 
meadows. 

Zoning in on conservation 

Like most other marine pa rks :111d 

reserves in WA, the proposed D:1mpier 

Archipelago Marine Park will be a 

multiple-use reserve that ca ters for a 

wide rangt: of activiti t:s. Multiple-use 

rese rves rdkct :i balan ced approach to 

consnving the natur;il environmen t 

and providing opportunities for pcopk 

to enjoy and appreciate it. 

Previous page 
Main Pavona decussata corals are 
commonly found in turbid waters of the 
proposed Dampier Archipel ago Marine 
Park. 
Photo - Suzanne Long/DEC 
Inset Recording the abundance and 
length of fish along a monitoring 
transect using underwater stereo video 
equipment. 
Photo - Alicia Edwards/DEC 

Below Much of Searipple Passage is 
like ly to be a sanctuary zone when the 
proposed marine park is declared. 
Photo - David Bettini 



Zoning is an irn.portant part of the 
management framework in multiple­
use nurine parks and reserves. The 
establishm.ent of sanctuary zones ( or 
their equivalent) is an integral elem.ent of 
'best practice' multiple-use marine 
parks and reserve system.s worldwide. 
Sanctuary zones prohibit all forms of 
extractive activities, including fishing, 
so the establishment of sanctuary zones 
is often the most contentious part 
of the planning process. Sanctuary 
zones provide natural refuges for the 
conservation of marine biodiversity, 
form reference areas for research and 
monitoring to help scientists measure 
the irn.pact of human activity on the 
environm.ent and are im.portant areas for 
passive recreation, nature appreciation, 
tourism. and public education. 

Sanctuary zones only comprise 
about seven per cent of the proposed 
Dampier Archipelago Marine Park. 
While this percentage is below 
emerging benchmarks for sanctuary 
zones in tropical multiple-use marine 
parks and reserves, it represents the 
achievable outcome of a protracted 
community planning process. These 
processes attempt to balance the best 
conservation outcomes possible, in 
terms of marine park and reserve 
design, while minimising irn.pacts on 
existing recreational and other uses 
and hence retaining local community 
support for the park or reserve to be 
established. Once the proposed marine 
park and marine management area 
have been established, the results of the 
local research and monitoring studies 
and public marine education programs 
will be used to better inform and 
dern.onstrate to the local community 
the numerous benefits of sanctuary 
zones. 

The proposed Dampier 
Archipelago Marine Park is popular 
for a wide range of recreational activities 
including scuba diving, snorkelling, 
fishing and boating. The best diving is 
on the outer islands, such as Delambre, 
Legendre, Kendrew, Rosemary and 
Enderby islands, and the reefs that lie 
between them .. 

The Dampier Archipelago provides 
recreational fishing opportunities that 
are greatly valued by local communities. 
In fact, the nearby population has the 

highest level of boat ownership in WA. 

Once the marine park is declared, 
fishing will still be permitted in most of 
the park and there will be no restrictions 
for divers, snorkellers, wildlife watchers 
and other low-impact users. 

Long-term monitoring 
Once the 1narine reserves are 

established, the only way to tell if 
the new zoning and management 
strategies are working successfully 
1s through ngorous and regular 
scientific monitoring. For this reason 
the Department of Environment and 
Conservation's (DEC's) Marine Science 
Program carried out its first two-week 
monitoring survey in the Dampier 
Archipelago area in September 2007. 

A previous study in the Dampier 
Archipelago by Barry Hutchips of 
the Western Australian Museum. had 
revealed that most recreationally 
targeted fish species within the 
archipelago were strongly associated 
with coral reefs, so DEC's marine 
scientists decided that the first survey 
would focus on coral reef habitat 
(future surveys will target different 

Top Diverse coral community near 
Conzinc Island. 

Above Hawksbill turtle in a mangrove 
creek in the proposed Enderby Island 
sanctuary zone. 
Photos - Shannon Armstrong/DEC 

fish habitats). Survey sites with similar 
coral cover and coral species were 
selected to minimise the effects of 
habitat variability on changes to fish 
assemblages. 

DEC's marine survey team, led by 
Research Scientist Shannon Armstrong, 
recorded coral reef communities and 
their associated reef fish, both within 
and outside proposed sanctuary zones. 
Six 50-m.etre-long transects were 
surveyed at each of six sites at both 
Legendre Island and Sailfish Reef A 
subsequent survey in mid-2008 will 
establish sites at Delambre Island, 
Hamersley Shoals and Kendrew Island 
to provide baseline data before the 
creation of the marine park. 

These areas were chosen for several 
reasons. They included areas within 
proposed sanctuary zones; they offered 
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good stretches of cora l reef o n which 

to locate transects; :md they w ill :ilso 

enable scientists to make compar isons 

with histori c da ta because past surveys 

of fish and co r:11 reef co111111uniti es have 

been undertaken ,it several o f th e sites. 

Divers worked in g roups of three. 
T he first diver sw;1n1 al ong th e transect 

recording the :1bu11d:m ce ;111d length of 

fish using an underwate r stereo- video, 

closely followed by a second di ve r w ho 

recorded transect length. T he third 

diver recorded the cover of co rals and 

other plants and a11i111als attached to 

th e sea floor ,1long th e transect aga in 

using an underwater video. 
Although the scienti sts undertaking 

the September 2007 survey were 

astonished at th e large vari ety o f marine 

habitats , they did not see a lot of large 

rec reationally targeted , site-attached 

fish species such as coral trout, which 

indicated that areas within th e proposed 

marine park may b e signifi cantly 
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depleted of these spec ies . Givrn th ese 

observati ons, it w ill be interestin g to 

see if the ge neral ,1bundance and size 

of such fis h species increase over time 

within san ctu :iry zo nes . 

Wh en it becom es avaibble, th e 

informati on gained from the survey 

will give invaluabl e insights into th e 

current heal th o f marine communities 

of th e proposed Dampier Archipelago 

Marine l'ark and provide a basis on 

which to compare th e results o f fu ture 

surveys in th e area. 

Future surveys 

Som e larger fish species targeted 

by recreati onal fi shers may avoid scuba 

divers but arc likely to be successfully 

sampled us ing baited remote stereo­

video. This tec hnique involves lowering 

baited video cam eras to the seafloor to 

record th e size and numbers of fish 

durin g set time intervals. A second 

survey w ill be condu cted in mid-

Top The proposed Dampier Archipelago 
Marine Park will protect the richest area 
of marine biod iversity known in WA. 
Photo - Shannon Armstrong/ DEC 

Above left DEC Research Scientist 
Shannon Armstrong records the 
condition of corals using underwater 
video . 
Photo - Alicia Edwards/DEC 

Above Edible red jel lyfisl1 (Crambione 
mastigophora). 
Photo - Suzanne Long/ DEC 

2008 to coll ect data on fi sh ;1bundancc 

and length using this method. T he 

combination of th e two different 

survey tec hniques will provide more 

comprehensive information on changes 

to th e abundance and assemblages o f 

fish species in the Dampier Archipelago 

over time. 

The baited remote stereo-video 

survey will target additional fi sh habitats 

to th e first survey. Researchers may also 

establish sites aimed at determining 



Above Luxuriant corals at Nelson Rocks 
in the proposed Dampier Archipelago 
Marine Park. 

Right DEC will monitor crown of thorns 
sea stars as part of its long-term 
monitoring program. 
Photos - Shannon Armstrong/DEC 

whether benthic protection zones 
within the proposed m arine park are 
effective at protecting bottom-dwelling 
fish species over time. 

Future surveys will also include 
estimating the size and density of 
recreationally targeted tropical rock 
lobsters inside and outside proposed 
sanctuary zones. DEC researchers will 
also be keeping a watching brief on the 
densities of crown of thorns sea stars 
and drupella snails-which predate on 
corals and can sometimes reach plague 
proportions and damage large areas 
of reef (see 'Snail threat to Ningaloo 
Reef?', LANDSCOPE, Sumn1er 
2007-2008) . 

To better understand seasonal 
variations in fish abundance and length 
and rock lobster size and density at 
the Dan1pier Archipelago, surveys will 
be repeated during different seasons 
over the next two years. The data 
will provide an estimate of the size of 
such differences against which we can 
compare the differences between fished 
and unfished areas. 

These surveys will form. part of a 
long-term monitorin g program. 
Monitoring of other key marine 
ecosystems, such as mangrove 
communities, which are good 
indicators of whether m arine park 

managem.ent strategies are effective, 
will be worked into the program at a 
later date. The baseline data collected 
during these surveys will serve a critical 
management function by allowing 
scientists to determine trends in the 
condition of these areas over time 
following the establishment of the park 
and its zoning scheme. 

Future management direction 
Information gained fron1 this long 

term marine research will improve 
marine management, planning and 
policy fo r the proposed Dampier 
Archipelago Marine Park. Monitoring 
the condition of the marine 
environment over time will enable 
DEC to assess the effectiveness of 
different management regimes for the 
proposed marine park. 

Monitoring human impacts­
manifested in changes in the marine 
environment over time-will facilitate 
the best possible management of this 
important area. 

Carolyn Thomson-Dans is the Department 
of Environment and Conservat ion 's 
(DEC 's) Senior Communications Officer 
(Marine) . She can be contacted on 
(08) 9336 0121 or by email 
(caro lyn .t homson-dans@dec.wa.gov.au). 

Shannon Armstrong is a Research 
Scient ist with t he Mar ine Science 
Program in DEC's Science Division. 
She can be contacted on 
(08) 9219 9794 or by email 
(shannon.a1·mstrong@dec.wa.gov.au). 
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M ucl: ~~ the wl~ea_tbelt region, of 
Weste111 Aust1aha has a bleak 

history of broadscak clearing for 

agriculture, resulting in rising watL:r 

tables, salinisation of creeklines ;111d 

the loss of flora :rnd E1u na th:1t on ce 

inh:1bited these ecosystems. However, 

in the north of the region 0 11 the 

edge of the ra 11gclands lies :1 µ,ired of 

formerly common habitat. 

Imm ediate ly north of the 

agricultural zone µ,1st 1);1lw:1llinu ,11 Hi 

Wu bin lies a vast tract of s:11 1dµlai11 and 

woodlands th:1t has bee11 g ra zed by 

sheeµ and goats, inhabited by feral cats, 

foxes and wild dogs, a11d suffered the 

effects of an increase in wildfires, but 

h:1s not bee11 clci red. It is ;1 tr,1nsitio1ial 

env iro n1ne nt incorpor:iti ng flor:1 typica l 

of the South-West 13otanical l' rovince, 

which was for merly dominated by 

vast tr:1cts of E11raly11t11s woodlands :md 

flora from the drier Eremea11 l3otanic:il 

l'rovi11ce, dominated by mulga (Awcia 
011rnm) shrublands and known locilly 

:is the 'mul ga-eucalypt line'. 

Changing land use patterns 
The southe rn rangelands are 

ch:iractcrised by pastoL1l lc1ses, with 

;1 sµattcring of conservation reserves 
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an d an aruy of mining te11en1ents with 

i11tcrests in iron o re, gold :md gyps um. 

Among these very obvious primary 

industries, the business of conservatio11 

is also increasing, championed by a 

diverse range of org;m isations . 

Within close proximity to one 

a11other lie the Austr;ilian Wild life 

Conservancy's (AW C's) Mount G ibson 

Wildlife S,111ctuary :md the Department 

of Environment and Conservation's 

(DEC's) K:irar,1 and Lochada stations­

pastoral leases 0 11 which stock numbers 

h:we been reduced or removed 111 :1 

bid to return them to a more natur:il 

state. l3ush Heritage Austr:ilia's Cha rl es 

l):1rwi11 ll..eserve ,uid Ni1 1gh;111 Stati011's 

Indigenous Protected Arca ma11aged by 

the l'indidcly Aborigiml Corporation , 

link th e properties, adding strength to a 

region:11 foc us 0 11 co nserv:ition. 

Integrated predator control 
DEC, AWC and the Invasive 

Animals Cooperative Research Centre 

(IA Cll..C) started a project in early 

200() on the 'integrated contro l of 

introduced pred:1tors ' in the so uth ern 

r:lllgcbnds in :in ;1ttl'111pt to control 

fern! cats, foxL'S allli wild dogs using a 

single baiting str:1tcgy. 

K,1rar:1- Lochada was chosen as 

the 'control' site, where introduced 

predators were not baited. With :1 

simila r suite of habitat types, Mount 

G ibson w:1s chosen ;1s the 'trc;1trnent' 

site, where introduced µredators were 

controlled with an annual aerial baiting 

of the c ntirl' 130,500- hecta re pastoral 

lease. I nstcad of the standard dried 

meat bai ts injec ted with I 080 poison 

th:1t have bee n used in DEC's vkhtm, 
S/ ,icld ini ti:itive ftir m:llly years, 70,000 

'E r:1dic:1t' saus:1gc baits , developed by 

Dave Algar and his team from DEC, 

were used in an eH<.>rt to target feral 

cats, with the add ed bonus of also 

controlling foxes :111d w ild do!-,rs. 

The problem with cats 
Feral cats are recognised as 

contributing to the decline of n;1tive 

fauna in Australia (see ' C ontroversi:1! 

Cats', L.!ll\!DSCOPC, Sun1111er 2007-

2008). C:1ts were thought to have been 

introduced to Australia in the 1820s, if 

not earlier, and had spre;1d throughout 

the continent by 1890, inhabitin g 

:ilmost every habitat. They were even 

able to populate the hot, dry deserts of 

inl:mcl Australia, w hcrc the fox is absent 

clue to the unpredictable na ture of food 

and water resources. 

H istorica ll y, baiting programs 

for feral cats have been ineffective, 

principally because cats do not readily 

co nsume the standard dri ed meat 

baits used for introduced predators. 

Development of the Er:1dicat bait 

Previous page 
Main Woodlands. 
Photo - Marie Lochman 
Insets Spin ifex hopping mouse, fera l fox, 
cat and goat. 
Photos - Lochman Transparencies 

Left The northern wheatbelt is mostly 
characterised by agricultural land. 
Photo - Marie Lochman 
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Above New baiting techniques target 
feral foxes. 
Photo - Alison Dugand 

Above right Sand plots helped 
determine predator abundance. 
Photo - Steffie Hilmer 

Right Fox tracks. 
Photo - Alison Dugand 

Far right A 'hair snag' used to trap DNA 
and enable species identification. 
Photo - Neil Hamilton 

has provided an effective method in 
both experimental and operational 
baiting campaigns for reducing feral 
cat nun1bers across broadscale areas . 
Cats find the fresher sausage-style bait 
more palatable and foxes and dogs will 
consume either. 

In semi-arid and arid zones the best 
time to conduct these baiting programs 
to maximise their effectiveness is under 
the cool, dry conditions oflate autumn 
and winter. At this time, rainfall, which 
will cause degradation of feral cat baits, 
is less likely to occur than during the 
sun1n1er 111onths and the abundance 
and activity of all prey types, in 
particular predator-vulnerable young 
mammalian prey and reptiles, is at its 
lowest. Feral cats are therefore more 
likely to be hungry and more willing 
to take alternatives to live prey. 

Taking the bait 
As part of this monitoring regime 

eight permanent track survey transects 
were established at both Karara-Lochada 
and Mount Gibson, providing a broad 
coverage of both sites. Ten permanently 

marked sand plots, positioned at the 
edge of the tracks and located at one­
kilometre intervals along each 10-
kilometre transect, were used to survey 
introduced predator abundance. Each 
sand plot was positioned within a small 
clearing in a bush or n1anufactured 
with brush and fallen trees to create 
a one-way or 'blind' sand plot with a 
single entrance. Sand was placed in the 
entrance channel to pernut detection 
of any animals entering the plot, and 
also one metre from the entrance 
to enable detection of any animals 
that passed the plot without actually 
entering it. 

Each plot contained three lures: 
a FAP or Feline Attracting Phonic 
(audio cat call) , Pongo (a delightfully 
smelly blend of cat faeces and urine), 
and a non-toxic Eradicat bait. This 
combination of lures was designed to 
attract the three introduced predator 
species to the sand plot and it also 
provided a reward system to encourage 
further visits . Each sand plot was then 
monitored for the presence or absence 

of tracks for four consecutive days 
during each survey period. The sand 
plots were swept each day to clear 
evidence of any previous animal activity 
and, at each plot, a record was made of 
a species' 'visit' or 'pass ' and whether 
the Eradicat bait was removed. 

Introduced predator activity along 
the transects was measured before and 
after baiting (in July and August) and at 
approximately three-monthly intervals 
(October, December and April) to 
provide information on the rate and 
extent of re-invasion into the baited 
site. Use of these sand plots has also 
enabled seasonal bait uptake to be 
assessed. 

This 'index of relative abundance' 
has provided a comparison of predator 
abundance over time but has provided 
no infonnation on the actual number 
or 'absolute abundance' of the cats, 
foxes and wild dogs ofKarara-Lochada 
and Mount Gibson. New methods, 
using DNA analysis to determine the 
real number of introduced predators, 
are currently being trialled.A 'hair snag' 
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(a central post with double-sided tape) 
was located at the entrance of each 
of the sand plots so that ;111 imals were 
forced to brush past it as they entered 
the plot. Collected hair can then be 
used for DNA analysis to identify 
individuals and thus provide estimates 
of the absolute population si ze of feral 
cats, foxes and wild dogs. 

Results 

At the Karara-Lochada control site, 
fox abundance was quite high from the 
outset. Plot occupancy results for foxes 
ranged from 35 per cent to 81 per cent 
of all sand plots visited. By comparison, 
at the baited Mount Gibson site, over 
the same period, plot occupancy rates 
started at 12 per cent in July 2006 
just before the first aerial baiting. An 
immediate reduction to zero per cent 
fox abundance was demonstrated after 
the July 2006 baiting. This absence of 
foxes continued right through until 
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December 2006. At this time foxes 
began to reappea r (fou r per cent plot 
occupancy), but did not re-invade 
Mount Gibson until March 2007 when 
plot occupancy rates increased to 18 
per cent and con tinued to climb to 30 
per cent just before the second aerial 
baiting in August 2007. 

Cat plot occupancy results mirrored 
those of foxes at both locations, ranging 
from 25 to 53 per cent at Karara­
Lochada, while at Mount Gibson rates 
dropped from 23 per cent initially to 
one per cent immediately after the first 
baiting and remained at zero per cent 
through to March 2007. A gradual 
increase to 10 per cent just before 
the second aerial baiting in August 
2007 meant that cat abundance a year 
after the baiting was less than half of 
the initial level, a good indication of 
the overall effectiveness of the baiting 
strategy for feral cats. The success of the 
first baiting program was demonstrated 

Top left Lochada Station . 
Photo - Steffie Hilmer 

Top Setting drift fences and pitfall traps. 
Photo - John Angus/DEC 

Above left Carpets of wi ldflowers adorn 
Mount Gibson. 
Photo - Jacqui Richards 

Above 'Eradicat' bait. 
Photo - Rob Brazell/DEC 

again last year with complete removal 
of both foxes and cats following the 
winter baiting. 

Introduced predator ab undance 
was lower at Mount Gibson than 
Karara-Lochada before the start of 
the program due at least in part to 
AWC's past baiting for foxes and 
dogs using 1080 dried meat baits and 
ongoing wild dog control programs 
within the region, supported by the 
Department of Agriculture and Food 



Right Kultarr. 
Photo - Jiri Lochman 

Below right Reticulated dragon 
( Ctenophorus reticulatus). 
Photo - Katrin Koch 

WA (DAFWA), DEC, AWC and Bush 
Heritage Australia. Wild dog track 
counts remained relatively low at 
both sites in the first couple of years, 
possibly as a result of DAFWA's wild 
dog initiative within the pastoral zone 
whereby pastoral lessees bait regularly in 
order to control predation of livestock 
by wild dogs . 

Hope for vulnerable prey? 

The more intriguing but longer­
term part of the predator-prey 
equation is whether the reduction of 
introduced predators will benefit prey 
populations-those small mammals, 
reptil es, birds and invertebrates that are 
predated by cats, foxes and dogs. 

Pitfall and Elliott trapping were 
conducted at 12 sites within four habitat 
or landsystem types characteristic of 
both Karara-Lochada and Mount 
Gibson: Acacia shrublands on yellow 
sandplain; Eucalyptus woodlands on red 
loamy sandplain; Acacia shrnblands on 
granitic breakaways; and saline flats . 
The fauna surveys were conducted 
twice each year-firstly in winter, 
just before the baiting to assess prey 
abundance at its lowest, followed by a 
second survey in spring, when reptiles 
were active and small mammal and bird 
populations had received an influx of 
new recruits after breeding. 

Small mammal and reptile 
populations were certainly higher at 
Mount Gibson than Karara-Lochada. 
A greater abundance of introduced 
predators at Karara- Lochada may 
be reducing these prey populations. 
However, it is possible that habitat or 
rainfall differences between the two sites 
may also be affecting fauna abundance. 
The next couple of years will help tease 
out some of the relationships between 
predator and prey species. 

In the meantime, the fauna surveys 
at both sites have turned up an array of 
new species that had not previously been 
captured in the area. For example, the 
ranges of the southern ningaui (Ningaui 
yvonneae) and the kultarr (Antechi1101nys 

laniger) have been extended westwards 
with captures at Mount Gibson and 
Karara-Lochada respectively in spring 
2007. At Mount Gibson an additional 
gecko, Lucasium sq1.1arrosus, the southern 
shovel-nosed snake (Brachyurophis 
semifasciata) and the spinifex hopping­
mouse (Notomys alexis) were trapped 
also for the first time in spring 2007. 
None had been trapped during the 
previous three trapping sessions since 
the start of the collaborative IA CRC 
project, nor during a range of fauna 
surveys conducted by AWC or during 
mining company surveys in the area 
conducted since 2000. 

Research continues 

The results for the first two years 
of the project have certainly provided 
encouraging signs. They have shown 
that introduced predators can be 
controlled for many months after 
the winter baiting. However their 

numbers, particularly foxes, gradually 
increase over the summer and autumn 
to a level that is likely to inhibit 
native fauna recovery. To address this 
fox re-invasion, additional baiting 
using fox baits will be conducted at 
Mount Gibson in March-April 2009 
to supplement the July 2008 aerial 
Eradicat baiting. In doing so, we aim 
to suppress fox numbers until the 
subsequent aerial Eradicat baiting 
in July 2009. The ongoing intensive 
monitoring of predator and prey 
distribution and abundance, as well 
as the influence of environmental 
conditions, will again enable us to 
determine whether this additional 
control 1nethod yields even better 
results in reducing predator abundance, 
and perhaps ultimately, an increase in 
prey abundance. 

At Karara-Lochada a predator 
control program will start in mid-2008, 
replicating that of Mount Gibson. The 
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;1dditio11 of a11othcr h:1i ted area , while 

removing the control site, will enable 

us to detern1i11e w heth er the b:1iti11g 

str;1tegy tri :1lled :it Mount G ibson is 

also effec tive ;1t K:1r:1r;1- Loch:1d:1 where 

introduced predator nL1111bers ,1re high. 

The baseline data gathered in the first 

two years of the project ;1t Mount 

Gibson an d K:1rara-Loc ha d;1 wi ll the11 

be LJsed to assess futLJ re ch;rnges i11 

pn.:d;1to r and µrey ab L111dance as the 

project he:1ds tow:irds completion m 

;m other two ye;irs' time. 

Student involvement 

111 conjLJnction with the baiting 

program, several stud ents have taken 

p:1rt i11 a range of sLJb- µrojects. Danielle 

Ol iver fro m T he U ni versity ofWestern 

Australia recently co ndLJ cted a stLJ dy 

exa minin g the fa LJn a asse m blages at the 

contro l and baited sites , determining 

the relative abundance of µrey species 

ava ilable to introduced predators and 

describing any differences between 

the sites. Katrin Koch from the 

Jo hann Wolfgang Goethe University 

111 Frankfurt, Ge rmany, has been 

examining the stomach contents of 

foxes and cats to describe their diet and 

determine w hether ni che separation 

in diet occurs between fera l cats and 

foxes. 
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Steffi Hilmer, also from the Johann 

Wolfg:rng Goethe University, is halfway 

through a foLJr-year l'hl) study into the 

p hysiology o f fera l cats. She has been 

m easu r ing energy consumption and 

therm o regulation of fe ra l cats from a 

range of Australian mainland and island 

habitats, looki ng fo r physiologi cal 

differences th,1t may h:we evolved since 

th eir colonisation of the co ntin ent. H er 

work w ill provide ;111 underst:mding of 

the feral cats ' successfiil colonis:1tion of 

the Austr:ilian continent and place this 

predator in ;m ecological fr,1mework, 

togethn w ith n;1tive Australi :111 wildl ife , 

th :1t may in turn provide a novel 

:1pproach for further µroJects foc usi1 1g 

on the contro l of feral cats . 

Fauna reconstruction 

AWC plans to re- introduce ;1 suite 

of th rea ten ed m:1111mal species such 

as the 11umb:1t (Myr111erohi1-1s jiiscio /11 .1) , 

Left Fat-tailed dunnart (Sminthopsis 
crassicaudata) at the base of a pit trap. 
Photo - Katrin Koch 

Below left A wheatbelt stone gecko 
( Dip/odactylus granariensis). 
Photo - Steffie Hilmer 

red- tai led µha scog:ile (Pha.ffc\Qrlil' ,-,1!11m), 

bilby (!Vlam>lis fr(QOlis) and banded and 

ru fo us hare- wa lbbi es (La,1;ostm11!111s 
frrsr ia111s and L a.i:offh1·s1cs /1irs111t1s) , 

w hi ch fo rm e rl y o ccur red 111 the 

region. l11iti :1ll y, :111i111 als w ill be housed 

in a large fenced enclosure free o f 

introduced pred;1tors in a similar l':ish ion 

to AWC's Scotia Wildlife Sanctuary 

in western New South W;iles, where 

seven threatened ma111111als have been 

succe.-sfu ll y reintroduced into a 4,000-
hect;ire enclosure. 

A longer term vision of AWC is 

to one day re-introduce those same 

species back to the greater unfenced 

pa rt of M ount Gibson and su rround in g 

are;1s, to recreate the former 111an1m:1l 

co111111t111ity 011 a region;il sc:1le . 

Similarly, DEC w ill be able to 

contin ue reintroductions o f threaten ed 

faun:1 in WA, p:1rticubrly in the semi ­

arid and :irid zom·s where fc r:d c:1ts 

re111 :1 in ;1 foctor inhibitin g th e success 

of trans locations . The te chniques 

developed by DEC, AWC and the 

IA C ltC at Mount G ibso n Wildlife 

Sanctu:1ry and K:irara- Lochad:1 stations 

w ill hoµefully m:1ke this visio n a reality 

w ithin the next few yea rs. 

Jacqu i Richards is a Regional Ecolog ist for the Australian Wi ldl ife Conservancy (AWC), 
based in Perth . She has been involved in the conservation of threatened mammals 
and predator control in Western Australia for more than a decade. She can be 
con tacted on (08) 9380 9633 or by email (jacqu i@austra lianwildlife.org). AWC's webs ite 
(www.australianwildlife.org) prov ides more information about the organ isat ion . 

Dave Algar is a Sen ior Research Scientist at t he Department of Environment and 
Conservat ion 's (DEC's) Science Divis ion at Woodva le. He has wo1·ked t hroughout WA 
conducti ng research on f eral cat control for the past 15 years. He can be contacted by 
emai I ( dave.algar@dec. wa. gov.au). 

The Invasive An imals Cooperat ive Research Cent re (IA CRC) aims to counteract the 
impact of invasive animals in Aust ral ia through the development and applicat ion of 
new technolog ies and by integrating approaches across agencies and juri sd ictions. Its 
website (www.invasivean imals.com) provides information about IA CRC programs. 

The authors wish to thank the many staff from DEC and AWC and the volunteers who have 
been involved in the pro ject dur ing the past two years, part icu larly Neil Hamilton, Craig 
Stephens, Jim Rolfe, Steffie Hilmer, John Angus, Trish Gardner, Phil Boglio and Mike Onus. 



ame an oot 
\Nhiteman Park and the Western Australian Birds 
of Prey Centre share a vision for the rehabi l1 talton 
and protection of native animals 

a by Elise Carr 



W hiteman Park, located in the 

Swan Valley, provides a valuable 

habitat fo r a range o f plants and animals 

by ac ting as an impo rtant refu ge within 

25 kilom etres of Perth. The park is also 

ho me to th e Western Australi an l3irds 

o f Prey C entre, which is devo ted to th e 

care and 111 a11age111 en t of native birds 

of prey. T he centre features an outdoo r 

aren a for interacti ve an d edu ca tional 

di sphys whi ch offer visitors to th e park 

th e ex hihra ting o ppo rtunity to see 
e;1gles, fal cons, kites and owls up close 

o r soarin g thro ugh th e sky. 
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Wi thin its 4 ,200 hectares of bush 

and wetland, Whiteman Park also 

provides desirable nestin g grounds for 

a vast array o f wild bird speci es. Mo re 

than ·100 spec ies of birds inhabit th e 

park , including a pair o f nestin g wedgc­

c:1iled eagles whi ch have made th e park 

ho 111 e fo r mo re than eight years. Last 

year th e pair produ ced two chi cks in 
th e breedin g seaso n. 

Feathered football star 
Th e mos t we ll 

Weste rn Australian 

Centre's inhabitants 

wed ge- tailed eagle, 

know n of the 

l3ird of l'rey 

1s Au zzie th e 

fam ed no t 
o nly for ente rtainin g visito rs 

al so 

to 

fo r White man !'a rk but 

its associati o n w ith th e West Coast 
E;1gles Football C lub. 

With th e coope rati o n of 

the D epar tm ent o f Enviro nm e nt 

;1 nd Conse rvatio n (DEC), Au zzie 

hi ghli ghted th e impo rtan ce of b ird 

re habilit;1tio n a nd p ro tec ti o n , and 

raised th e pro file o f th e Western 

Australi :m l3irds of l'rey Cen tre by 

111 akin g ga m e :1p pc:1rances durin g 

th e 2007 AFL seaso n. Au zzie fl ew 

aro und the gro unds o f Subia co O va l 

be fore West Coas t Eagles ho me g:1111 es 

impressing audiences wi th its grace and 

two-metre wingspan. The appearance 

o f Auzzie at Subiaco, as well as on 

tel evision shows and at exhibitions , 

is a positive pla t form fo r providing 

edu ca ti o n :11 informatio n abo u t th e 

preservatio n of these am azing ani mals. 

Rise to stardom 
Taken fro m its nes t Ill Ali ce 

Springs, Au zzie was kept ill egall y as 
:1 pet un til ;1 uth o r ities resc ued and 

p Li ced it in a te111po r:1ry ho me wi th 

;1 Northern Te rri tory wildl ife ca re r. 

Once Au zzie's conditio n was assessed 

:111d an expo rt licence obtained, the 

l3irds o f Prey C entre w as auth o rised to 

start reh:1bili tatio n :111d provi de it with 

a new ho me in th e west. 

Afte r tr,111sportin g Au zzie fi:0 111 

th e N o rth ern Te rrito ry to l'crth, 

:m assessmen t was car r ied o ut to 

de termin e the level of ' human 

imprinting' by watchin g Au zzie 's 

beh;ivio ur an d response to va ri ous 

env ironm ents. T he assessment dee med 

Au zzie non-re leasable as a res ul t of 

human in te rference th at had rendered 

it unabl e to sur vive in th e w ild . The 

assessm e n t also res ul ted in approval 

!or th e centre to include Au zzie 011 

its edu cati o n lice nce, w hi ch :i llows 

f.1una to be displayed for educatio nal 

purposes. Sociali satio n and ensurin g 

famili ari ty to a broader v:1ri ety of 

envi ronments was necessary to adapt 

Auzzie to life as an ambassador fo r the 

centre and all birds of prey. 1 f not for 

the commitment, tim e and expertise 

o f th e centre, Auzzie wo uld li;ive been 

euthanased . 

Bird rehabilitation 
T he rehabilita tion o f Au zzie, as 

with any wedge- tailed eagle or bird 

o f prey, was very invo lved. Treatment 

Previous page 
Main Auzzie the wedge-tai led eagle. 
Photo - Dennis Sarson/Lochman 
Transparencies 

Above left Juvenile wedge-tailed eagle. 
Photo - Whiteman Park 

Left Wedge-tailed eagles have long 
entertained visitors at Whiteman Park. 
Photo - Ann Storrie 



and recovery, with the purpose of 
preparing the animal to return to the 
wild, requires a great commitment of 
time, constant training, husbandry and 
regular assessment by a knowledgeable, 
specialised carer. The importance 
of custom-made aviaries , transport 
logistics and diet are paramount in 
ensuring the condition and survival of 
the bird. 

There are three stages of 
rehabilitation and protection when 
treating birds of prey. The firs t stage 
involves animal collection, initial 
hospitalisation and intensive veterinary 
monitoring. Issues of confinement fo r 
injuries such as a broken wing or 
leg, as well as necessary medication 
are addressed. The second stage is a 
less intensive transition phase, which 
fo cuses on rehabilitation and constant 
care to regularly assess the progress and 
wellbeing of the bird. The final stage 
specialises in flying training before 
release, if the bird is deemed suitable 
to return to life in the wild. This 
involves providing stimulus so the bird 

can think for itself, scavenge or search 
for food and regain the ability and 
confidence to survive independently. It 
is im.perative for the carer to determine 
a bird's fitness level and establish the 
best exercise programs to ensure it can 
fly and therefore enjoy a successful 
release. 

The Western Australian Birds 
of Prey Centre receives several calls 
each week from people asking for 
advice or assis tance with injured or 
rn.alnourished birds and babies that 
have fallen out of nests. Birds are 
cared for on an individual basis, with 
their own rehabilitation program and 
regular personal assessments . It can 
take a couple of weeks to 12 months 
to rehabilitate a bird, with the average 
time being three to six months. 

The centre is run by Yvonne Sitko, 
and employs eight other staff who are 
assisted by volunteers . T he centre is 
funded by donations and m oney raised 
from educational dem onstrations, 
such as flying displays and talks for 
school and corporate groups. All of 

Left Auzzie at a West Coast Eagles 
football game at Subiaco Oval. 
Photo - William Crabb Photography 

Above The Western Australian Birds of 
Prey Centre rehabilitates a number of 
species , including the brown falcon. 
Photo - Whiteman Park 

Below Whiteman Park flag. 
Photo - Dennis Sarson/Lochman 
Transparencies 

the displays and talks use birds that 
are unable to be returned to the wild. 
M any organisations, including DEC, 
rely on the centre to rescue, rehabilitate 
and care fo r sick, injured and orphaned 
birds. 

Flying into the future 
T he relationship between 

Whiteman Park and the Western 
Australian Birds of Prey Centre will 
continue to support the protection and 
educational awareness of these birds 
of prey through the park's school and 
holiday education programs and park 
flying displays . By doing so they will 
help to ensure these magnificent birds 
survive well into the future. 

I \\:~ 
.' I. ~, ,~ ,'-~ 
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Elise Carr worked with Whiteman Park 
in environmental communicat ions 
and as the Volunteer and Educat ion 
Coord inator. Wh iteman Park can 
be contacted on (08) 9209 6000. 
Anyone who finds a sick, injured or­
orphaned bird or animal can cal l 
the Department of Environment and 
Conservation's 24-hour, seven-day­
a-week WILDCARE helpline on 
(08) 9474 9055 for help and advice. 
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urban antics byJ 

Karma 

The sa lt spray always stung 
my cracked skin and froze my 
small thin frame, but mum said 
the ocean was good fo r me and 
that there was something out 
there to warm the cockles of my 
heart. Therapy or not, mum was 
always right. 

As children we play along 
an ocean's edge searching for 
a crab, a starfish or a broken 
shell-believing always , as we 
look, we will find something new, 
or perhaps something very old. 

We now know that our 
ancestors came from the sea and 
that in our collective imagination 
we may think the beloved dolphin 
is a distant cousin. There is 
no doubt, however, that this 
mammal always warms the 
cockles of our hearts. 

The urban areas of many 
towns and cities in the south­
west of the State have ocean or 
marine estuary environments that 
surround, entwine or abut them. 
It is entirely possible that most of 
the population, thereabouts, have 
had a dolphin experience. 

The bottlenose dolphin 
( Tursiops truncatus) regularly 
visits our shorelines and even 
stays within large estuaries for 
long periods , where it interacts 
with people. My first contacts 
were some 60 years ago when 
I spent many family holidays 
swimming, f ishing and crabbing in 
the then backwoods of Coogee, 
Yunderup and Mandurah. 

Times have changed but not 
so the enthralling contacts with 
dolphins. Even now, two small 
groups often plunder shoals of 
mullet some 50 metres from my 
office in Mati lda Bay, Crawley. 
Here excited staff get a regular, 
recharge of life as the dolphins ' 
power dashes and aerial leaps in 
the shallows create white-water 
mayhem. Now and then, the tiny 
short nose and melon head of 
a young animal entertains as it 
breaks the surface and casts 
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' a glad eye towards a cheering 
audience. 

Bottlenose dolphins have a 
fascinating social structure. While 
they have a defined home range , 
members do change from time 
to time. They assist each other 
in f ish herd ing, calf rearing and 
even mating, as males cooperate 
to herd a fema le in reproductive 
condition then take turns to mate 
with her. It is thought that this 
herding technique prevents rival 
groups from having access to 
her. Hmm .. . very considerate and 
protective. 

Unfortunately the bottlenose 
dolphin , like its relative the 
whale, often strands, either 
singularly or in small groups. 
While there is much conjecture 
whether sonar and other 
human interference is at times 
responsible, natural events 
such as vi ra l sickness, injury 
from fighting or tidal stranding 
resulting in severe sunburn 
are more the norm. Recently, 

DID YOU KNOW? 

a report from Peel Inlet to ld 
of a boating family who were 
thoroughly entertained by an 
animal with the number 20 on 
its dorsal fin. Department of 
Environment and Conservation 
records indicated that 'Twenty' 
was one of four dolphins that 
stranded when the tide changed 
in Lake Goegrup north of 
Mandurah on the Serpentine 
River in March 1997. All four 
were rescued and transported 
to deep water in their Peel Inlet 
home range. Officers freeze­
branded (a painless process) 
the animals and listed their vital 
statistics before release. Such 
rescues and records are proving 
to be scientifically and thoroughly 
worthwhile. 

Was this encounter a thank 
you, or just fate? Who knows , but 
female 'Twenty' at 2.03 metres 
long and a tad sunburned in 
1997 was still go ing strong and 
from all accounts was very happy 
to see us again. 

• Bottlenose dolphins talk to each other using groans, grunts , 
whistles and squeaks. 

• They find their favourite food-fish, squid and octopus-by making 
a series of clicks called echolocation. 

• Each individual seems to have its own signature whistle, but it's 
the sounds we can't hear that may be the most important. 



Northern exposure ... 

The Tur u~1ise Const 

The Marine Life 
of Ningaloo Marine 
Park and Coral Bay 

$18.95 

If you 're north-west bound , this book is the perfect partner. 
It takes you from the unique reefs off our coast to the 
strangely eroded formations of Purnululu National Park and 
the endless red plai ns of W estern Australia 's heathland. 
Maps, descriptions, photographs ... this book has them all. 
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The Turquoise Coast s 
The Golden 
Pipeline 

$29.95 

The best of the 
North West 

$9.95 
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$34.95 

Gascoyne Murchison 
Outback Pathways 
plus three CDs featuring 
Pathway stories 




