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Ants and our ecosystems

A LANDSCOPE Expedition with a difference

Four new conservation areas in the far north
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ROCK POOLS AND RUGGED RANGES—

WILDUFE OF THE NULLAGINE RIVER AND RIP@N HILLS
May 21 - 30, 2001

Helg survey a wide variely of fauna, including possums, rock wollabies,
quolls and © range of small mammals odapted io the ancient Pilbera
landscape. Travel easl of Maible Bor lo remole and beculilil counlry on
the Nullagine River lor some close encounlers will wiledli

LANDSCAPE OF THE HEART

A JOURNEY TO THE CARNARVON RANGE

August 1 = 11, 2001

Visil a lund ol contrasls, from red blulfs und rock pools to sand dunes
and sall lakes. Collec information on the plonts and birds of the area as
you learn aboul deserl and wildlife ecolegy in the remole: and beaulilul
Carmnarvon Range in the Litle Sandy Deserl of Wesiein Australia

NICHT AND DAY UNDER AN OUTBACK SKY
AN ASTRONOMICAL ADVENTURE
Augusl 18 — 25, 2001

Far awoy liom the cily lights, help astionomers lrom Perth Observatory
evoluale Mount Singlelon as a sile for asitenomical viewing. lesm aboul
the night sky and the lales! aslronomical heories ond see he Murchisen
ol lhe height of Ihe wildllower season

BUCKSHOT AND BREAKAWAYS —
PLANTS AND ANIMALS OF THE GIBSON DESERT

Seplember 3 - 14, 2001

Ihe Deseit Dreaming vision is 1o prepare the way lor Ihe evenlul
reinlioduclion of native species Io their natuial deseit habilat
Experience the grandeur and remoleness of an Austialian desert as you
work with planis and animals few people ever see.

BEYOND THE DREAMING —PROJECT EDEN
September 20 - 28, 2001

Be o port of Project Eden—make the Peron Peninsula the larges! area in
Australia where endangered animals roam freely. Voyage to Salutation
Island; enjoy close encounlers with native mommals ond repfiles;

assist in the reintroduction of endangered species;

and Hack their deadly enemies—leral cals.

—

Explore new horizons with

MONTEBELLOS MAGIC —SAILING THE PILBARA C@®AST
@ciober 6 — 14, 2001

Alter 40 yeors of limited occess, the Montebello Islonds are now being
oppieciated as e tourism deslinalion. Join scienlists en @ visil fo these
hisloric islands, site ol alomic lesling in the 1950s bul now baing ectively
manoged by CAIM for their conservelion velues. Veyoge lrom Bampier
o [xmaoulh as we explore these and other islands alang the Pilbaia const

SEABIRDS OF THE HOUTMAN ABROLHOS

December 11 ~ 15, 2001

Voyage lo the Abiolhos lslands in the Indian Ocean ofl Geraldion,
renewned for their colonies of breeding seabiids. Observe and recard
the myriad seabirds with Kevin Coale, one of Aushalio's best known lield
omithologisis and winner of WA Tourism's FACET Golden Guide Awaid.
leain oboul shipwiecks, snotkel in the crysial woters and, in the evenings,
hear lales ol Ihe islands' ‘engry ghosis'.

Send for your LANDSCOPE Expeditions
2001 brochure now.

Call (08) 9380 2433,

fox (08} 9380 1066,

email: extension@uwa.edu.au

or wrile lo;

IANDSCOPE Expeditions

UWA Exlension

The University of Weslein Auslralia
35 Stiling Highwaoy
CRAWILEY
WESTERN AUSTRALIA 6009 FREE

brochure
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Most of us only iknow of the exotic
pest ants that invade our kitchens.
But what of the great Australian anfs?
See page 23.

Armed with sketch pad, pencils, pens
and paints, an intrepid group of artists
set off en a brand new LANDSCOPE
expedition. See ‘Awash with Colour’
on page 28.

National Park lie side by side in our
north-west corner. Read about how
they are managed on page 17.

Scientists continue fo a'euelop ways
o locate, track and trap animais for

Four more conservation reserves now
offer greater protection lo areas in and

around the Mt(che:.’l Plateau. See ‘Parks  research. See ‘Tools of thé’Trade’ on

Winner of the 1998 Alex Harris Medal for excellence in science and environment reporting.
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Ningaloo Marine Park und Cape Range

For many years, the decline of
frogs in various parts of the world
has puzzied conservationists. \
A breakthrough came in 1996 whed
scientists isolated a new kind of '\
fungus that infects and may kitl frog.
Western Australian research new
under way fs beginning to answer \
some initial questions about the furigus
and its impact on our unique frogs.
See ‘In Pursuit of the Frog Fungus’
on page 18.

Cover illustration by Philizpa Nikutindl
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LOOKING BEYOND THE OBVIOUS

The success of LANDSCOPE in the 16 years of its existence has
been largely due fo the calibre of our contributing writers,
photographers and artists. Their lalent, knowledge and
enthusiasm has provided us with an abundance of fascinating
and beautiful stories - more than 450 fo date. In that tradition,
the contributors to this issue of your conservalion journal (ake
us from stippery indicators of ecosystem health, fo minule and
tiveless workers found throughout Western Ausiralia, 1o scientific
inmovation, fo spectucufar land and marine conservualion
reserees in our remole north, and more.

By any standard, Phifippa Nikulinsky is one of Australia’s
premier natural history artists and iffustrators, Best known for
her botunical waork, her ability to capture Western Australia’s
wildlite with her drawings and paintings is equally defightfuf and
imspiring, Check out her cover iflustration of ¢ motorbike frog
and the photograph on page 12, and ask yourselfwhether it is the
artist’s or the camera’s eye that has captured this animal best. It
is good thet we have both.

The decline of fray populations in various paris of the world
hus been o worrging indicator about the health of our
ecosystems. 15 the cause environmentel contamination, globat
warming, or something efse? In "I Pursuit of the Iyoy Fungus’,
Ken Apiin and Peter Kirkpalrick of the WA Musetnn's Alcoa Frog
Watch program examine the possible role ofa new kind of fungus
that infects and potentially kills frogs.

There may be between 700 awd 800 different wnl species in
Western Australia (and as muany as 20 differen{ species of unt in
your backyard} and they (oo are necessary o the health of many
native ecosystems. In “The Great Australian Ant’, Brian Helerick
explores the fuscinating arrvay of forms, behaviour and aduptions
found in these helpfuf agents of tand management.

For LANDSCOPE regutar Tony Friend, Principal Research
Scientist with CALMScience, the fight te seve our native fatuna
denands @ combination of technicol skill, creativity, physicaf
fitness and, occasionally, a sense of humor. In “Tools of the
Trede’, Tony writes abouw! the range of technologies that have
been adapted to biodiversity conservation work in W

No issue of LANDSCOPE would be complete without an in
depih look at some of spectacular and special areas in the Stale.
In ‘Parks of the Pluteau’, CALM's Kimberley Regional Manager
Chris Done takes us to four new conservolion reserves in und
around the Mitchell Plateau that give greater protection to this
scenic, hiologically important and remole part of the Kimberley.
And in ‘Range to Reel”, CALM’s Exmouth District Manager Douy
Meyers looks af the challenges we face in conserving the
environmental herituge of Ningeloo Marine Purk and edjoining
Cape Range National Park more than o decade ofter the first
formal management plan for the area was put in pluce.

Enjoy the audtumn end we'lf see you in winler.

Ko Wowtd

Executive Editor
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BRISTLEBIRD MAGIC SHOW

You need to trick them
into doing what you want
them to do. They're difficuit
to catch, and you need
patience getting them into
the padded cells! They're
western bristlebirds—one
of WA's most threatened
native birds.

Catching them for a
translocation from Albany
to Walpole was a
mammogcth effort involving
CALM staff and volunteers
from Perth, Albany and
Walpole. Special effects
were used to tantalise the
birds into nets.

"It's like a magic show.
You have to trick them into
entering,” CALM Regional
Nature Conservation
Program leader Alan Danks
said.

"Once yeu've attracted
them with carefully selected
calls, you use a specially
constructed mist net to trap
them. To begin with, we
missed more than we
caught, but the technigue is
improving!*

There are two populations
of western bristiebird, one
near Albany in the Two
Peoples Bay to Mount
Manypeaks area and the
other at Fitzgerald River
National Park. The species
inhabits dense near-coastal
heaths, eats insects and
seeds and is one of a suite
of heath and scrub birds on
the south coast.

It is endangered because
of clearing and tco-

frequent fire, as the bird
inhabits long-unburnt areas
of old vegetation. Because
it is a poor flyer it cannot
cover long distances to find
new territory.

CALM senior research
scientist Allan Burbidge is
leading the recovery effort
for the western bristlebird.

"We decided that
translocation was the wisest
way of ensuring a safe
future for them. The
program is funded by
Environment Australia and
CALM, and supported by
the considerable efforts of
volunteers," Allan said.

Last year, Allan's team
moved eight birds from
Two Peoples Bay Nature
Reserve to Nuyts Wilderness
in the Walpole-Nornalup
National Park. This year,
another seven were
released there.

"We know at least half of
them have persisted from
last year because we've
heard their distinctive calls.
This is an excelient result.
We're hoping they will
breed and establish a new
colony,” he said.

CALM staff and
volunteers drove to
Walpole, then walked
along bush tracks for an
hour before releasing the
birds from padded boxes,
used to protect the birds
from injury and stress.

Close-up of bristlebird.
Pheto - Neil Hamilton
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A seven-year profect to
catalogue the State's
flowering plants has
culminated in the release of
The Western Australian
Flora: A Descriptive
Catalogue. The last book of
its kind was published in
1970.

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

T ELEGRAPH

NEW FLORA BOOK RELEASED

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

Almost half of Australia's
flora grows in WA, and in
the south-western corner
nearly 80 per cent of plant
species grow nowhere else
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on the planet. But one-
fifth of the State's flora
is considered rare or
threatened, or as
having an uncertain
conservation status.

Many of these species
are well recognised by
conservation scientists

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

can be tracked.

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

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

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

Conservation, one of the

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

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

The Western Australian
Flora: A Descriptive
Catalogue is available from
CALM's Kensington office,
WA Naturally or the
Wildflower Society and
retails at $49.00.

TANDSCOPE 5
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WATTLE SYMPOSIUM: SOWING SEEDS FOR SOLUTIONS

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

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

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

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

Australia's fast-growing
acacias are widely cultivated
overseas, and in some
countries, especially the

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

Many rural areas in
southern Australia are
currently experiencing
serious land degradation,
caused primarily by past
clearing for agriculture. The
most serious issue is
increasing salinity over
much of the landscape, due
to rising water tabies.
Acacias have an important
role to play in reversing this
cycle of 1and deterioration.

They have fast growth rates,

great diversity in form,
grow on a wide range of
soil types, enrich the soil by
fixing atmospheric
nitrogen and are easy
to cultivate.

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

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

The symposium
will bring together
scientists and other

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

Australian dryland acacias”,

is scheduied for 13-14 July,
2001, and will follow an
International Legume
Conference in Canberra

urpose tree croy

P systems (salinity

during the preceding week.

The symposium will be
the culmination of a five
day botanical field trip to
the northern Wheatbelt and
adjacent arid zone that will
focus on many
contemporary landscape
and nature conservation
issues, including salinity,
species diversity, remnant
vegetation, landcare and
effective utilisation of the
flora.

Acacia usage in;
control, bioenergy, ete.)

iption fhalf day session)

§do m:lary plant products (tannin, gums)

“The Cunservatmn andVUl‘:ihsatmn .

Pot ntial of Australian

Thl; Sym)
BankWinst ¢,

— & 91 Australian Dryland Acacias”
_h_‘&h_

;!nl sium is tha winner of the i
anference Deval, ‘opment Reglonal

professionals to
explore a wide
range of issues and
possibilities
involving acacias.
The intention is to
build on what has

Asian region, are important
sources of timber and pulp.
They are also used abroad
for fuel woad, salinity
control, for food and as a
source of tannin to make
leather. Within Australia,

N Toregisteryour interese J; =
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BETTER OPTIONS FOR FOUR-WHEEL-DRIVES

Four-wheel-drivers have
been given greater
involvement in managing
CALM's tracks and better
access to CALM-managed
land.

A Memorandum of
Understanding between
CALM and Track Care WA,
the umbrella organisation
for the State’s recreational
four-wheel-drive
associations, was signed at
the Four-Wheel-Drive and
Adventure Show in South
Perth late |ast November.

The Memorandum of
Understanding sets out
guidelines on the behaviour
of four-wheel-drivers in
State forests, national parks
and other CALM-managed
fland.

Four-wheeij-drivers
will receive information
about responsible ways
to use the bush, flora,
fauna and tracks, and
information about
closures, openings,
logging and proposed
burns.

In the past, many of
these tracks weren't
designed for wide
recreational use, so there
were management
problems when four-
wieel-drivers began to
use them,

"We'll continue to
monitor any disturbance to
wildlife, physical damage to
tracks, noise and dust
pollution, the aesthetics,
littering, fire risk, health

and hygiene, and the need
for facilities,” CALM's
Director of Parks, Recreation
Planning and Tourism Jim
Sharp said,

Photo — Marie Lochman

CONSERVATION COMMISSION UP AND RUNNING

A new direction for the
management of Western
Australia's conservation
estate began last November
with the creation of the
Conservation Commission of
Western Australia.

The new Commission will
meet public demand for a
separate, independent body
to oversee the management
of State forests. The
Commission will be the
vesting body for all
conservation lands including
national parks, nature
reserves, conservation parks,
multiple-use State forests
and timber reserves.

Responsibility for native
forest and plantation
commercial activities has
been transferred from the
Department of Conservation
and Land Management
(CALM) to the new Forest
Products Commission.

The Conservation
Commission has its own

staff, including an auditing
section that will monitor
CALM's implementation of
management plans as well
as the harvesting activities
of the Forest Products
Commission.

Allied to the new direction
is a strong commitment to
build on the public
participation processes and
to facilitate more public
involvement in conservation.

The new Commission's
members are;

+ Campbell Ansell (Chair),
Company Director;

*Tom Day (Deputy Chair),
chair of the former
National Parks and
Nature Conservation
Authority (NPNCA), who
will provide continuity
between the former and
new authorities;

* Pat Barblett, founder
and chair of Forum
Advocating Cultural and
Eco Tourism and member

of the former NPNCA;

« Dr Jennifer Davis, Head
of the School of
Environmental Science at
Murdoch University;

*Glen Kelly, Project Officer
with the Aboriginal
Lands Trust;

¢ Barbara Morrell, Farmer
in the Shire of Kent,
member of the State
Salinity Council and
member of several
community landcare and
catchment management
groups;

» Graeme Rundle,
Secretary, WA National
Parks and Reserves
Association and member
of the Conservation
Council of WA; member
of the former NPNCA;

* Rodney Safstrom,
Environmental
Consultant and the Chair
of Greening Australia;
and

* Dr joanna Young,

consultant on forest
pathology and forest
management.

CALM will be responsible
for the integrated
management of conservation
lands and waters, including
State forests and timber
reserves, fire control and
hazard reduction burning.

The Department's key
functions include preparing
management plans for
consideration by the
Conservation Commission,
as well as providing
scientific advice and drafting
policy in relation to
sustainable management,
including sustainable levels
of forest resources
production.

The Conservation
Commission can engage
researchers when deveioping
policy and, in particular, it
will promote and facilitate
the involvement of the
community.

LANDSCOME: 7
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Western Australia has
been invited to be part of
the Royal Botanic Gardens,
Kew, UK Millennium Seed
Bank Project (MSBP).

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

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

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

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

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

8 LANDSCOPE

MILLENNIUM SEEDBANK

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

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

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

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

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

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

T ELEGRAZPH

an important 'insurance
policy'.

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

Milfennium Seed Bank Centre
Manager Anne Cechirane shows
Regelia megacephala seeds
collected from Cairn Hilf, north
of Moora, to Principal Research
Scientist David Coates and
Principal Research Scientist
Margare! Byrne.

Photo - Verna Costello



WORLD INTEREST IN AUSSIE BUSHCRAFT

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

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

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

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

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

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

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

20 pid

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

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

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

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

Return lo*
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guessing how the BBC
discovered the course. That's
right, through browsing
NatureBase—naturally!

Tim Hibbert at Daylight Pool in
the Great Sandy Desert.
Photo — June Eliis
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For many years, the decline of frogs in various parts of the
world has puzzled conservationists. A breakthrough

came in 1996 when scientists isolated a new

kind of fungus that infects and potentially

kills frogs. Western Australi@n research
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rog fungus? Never heard of it? To

be honest, neither had we before
August 1998. And neither had the rest
of the world prior to 1996. But work
over the past lwo years in Western
Auslralta has already led to a significant
increase in our understanding of this
newly identified and potentially
harmful disease of amphibians.

Frog fungus (Batrachochyltrium
dendrobatidis) is a microscopic fungus
that lives on frogs, or more correctly, as
a parasite within the skin of frogs and
other amphibians. 1t belongs to an
ancient group of funguses called the
Chytridiales (or ‘chytrids’ for short—
pronounced ki-trids). These tiny
organisms usually exist as free-living
single-cell organisms, moslt often in
water-bodlies or in soil. Although some
are parasilic on algae and aquatic
inverlebrates, the frog fungus is the
onty member of the group known to
live and feed on a verlebrate host.

DISCOVERY OF THE FUNGUS

Although the frog fungus is now
known from nearly every continent, it
was completely unknown to science
emil 1996, 1t was finally identified as a
new ‘pathogen’ {agent ol disease) hy

lwo teams of  scienlisls  working

1 2 LANDSCORE

independently, one at James Cook
University in Townsville, Queensland,
and the other at the National Zoological
Park in Washington DC, USA. Bolh
groups ol researchers were
investigating the myslertous deaths of
large numbers of frogs living in
apparently uncontaminated, healthy
environments. In Queensland, this was
happening in pristine rainforests in the
World Heritage Wet Tropics Area. In
America, it was happening in z0oos with
well-maintained and precious caplive
frog populations.

The breakthrough came only afler
several years of intensive research in
cach laboratory. Bolh teams followed

Motorbike frog (Litoria moorer).

l Previous page
Photo — Jiri Lochman

Left: A close-up of frog skin, heavily
infected with frog fungus. The circular
bodies are ‘discharge tubes’ through
which new sperves are released into the
environment.
Pholo - Lee Berger

Below: The molorbike frog, seen here

in anolher colour varialion, is a

common victim of Lhe frog fungus.
PPholo - Bahs & Bert Wells/CALM

many different leads, but eventually
narrowed Lheir search down lo a
mystery organism that appeared to be
conflined to the outermost layer of the
skin. After comparing notes and with
the help of mycologist Dr Joyce
Longcore, this organism was identified
as o chytrid fungus. The next step was
to isolate the fungus from sick frogs
and use it to experimentally infect
healthy (rogs. These test animals soon
became infected with the fungus and
developed the same clinical symptoms
including lethargy and muscle spasms,
leading to death. The tests established
the tink between the skin parasile and
the disease symptoms, al least under
laboratory conditions. Dr Longcore
subsequently gave the fungus ils near




to the frog fungus, but shows no
evidence of widespread decline.
Photo - Babs & Bert Wells/CALM

IBeIow right: Adult moaning frogs

IRight: Western banjo frog is susceptible

rarely enter water and infection rates
are lower than in many other species.
Photo - Brad Maryan

unpronounceable name, which means
‘frog chytrid of dendrobatid frogs’,
dendrobatids being the family of poison
arrow frogs, common victims of the
fungus in American z00s!

In the five years since its discovery,
the frog fungus has been recorded from
many parts of the world. The current
list, maintained on a website by
Associate Professor Rick Speare of
James Cook University, includes more
than 90 different amphibian species
from North, Central and South
America, Europe, Africa, New Zealand
and Australia.

Although the frog fungus was
unknown until 1996, earlier records
can be detected by studying historical
specimens stored in various museum
collections around the world. By this
means, infections have already been
recorded as far back as 1978 in eastern
Australia and to the early 1970s in
several parts of North America.

SUPPORTERS AND SCEPTICS

The discovery of the frog fungus was
heralded by many researchers as a
major breakthrough in the search for a
common factor linking frog declines in
various parts of the world. However,
other researchers remained sceptical
about its significance. Some expressed
doubts that any wildlife disease could
have such pronounced and widespread
impacts, unless the affected populations
were already compromised by some
other stress-inducing factor such as
environmental contamination or

changes in global climate. Other
researchers were dubious about
whether the laboratory resuits

accurately reflected conditions in the
field—a common  criticism  of
laboratory tests of this kind.

Nor could researchers agree on the
reason for the differences in timing of
chytrid disease outbreaks in different
areas. Was the frog fungus spreading
around the world, wreaking havoc on
amphibian faunas with little or no

resistance to the disease? Or was it a
naturally widespread organism, which
only emerged as a problem ‘disease’
when the relationship between host and
parasite altered, perhaps because of

environmental change or lowered
immunity? Many examples of both
kinds of ‘emergent infectious diseases’
can be cited from human history: for
example, the spread of influenza into
the New World in the sixteenth century
and modern outbreaks of cholera
following natural disasters and
disruption of water supplies.

Like many scientific breakthroughs,
the discovery of the frog fungus has
raised many more questions than it has
answered!

FUNGUS FOUND IN WA

The first evidence of the frog
fungus in WA came in 1998 from a
recently dead motorbike frog (Litoria
moorei) picked up on The University of
Western Australia (UWA) campus in
Nedlands by a concerned zoology
student. Diagnosis was performed by
Lee Berger, formerly of the James Cook
team, but by then based at the CSIRO
Animal Health Laboratory in Geelong,
Victoria.

The worrying news spread quickly.
Ken Aplin appealed for help in locating
sick or recently dead frogs, both
through the news media and direct to
several thousand dedicated members of
the Western Australian Museum’s Alcoa

LaNnscort: ]. 3
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Frog Watch. Within days, specimens
were coming in from [hroughoul the
metropolitan area and beyond.

Aninitial sample of 70 or so sick and
dead specimens was sent interstate for
processing and diagnosis. The resulls
were nol good news—positive infections
al various localities around Perth and as
far away as Wilchcliffe {near Margarel
River), Manjimup and Albany. Morcover,
fungal infections were recorded in al
leasl four species of frogs. A thousand
and one questions ran through our
minds. Was the fungus recently
introduced? Or had it always been here?
Would some species be more susceplible
than others and, if so, which ones?

LOCAL STUDIES

In 1999, we began a detailed study
of the freg fungus in WA. This was made
possible by funding from the
Department of Conservation and Land
Management (CALM) and the World
Wide Fund for Nature Australia Frogs

]. 4 LANDSCOPE

p U @
P 5 18 Wiy Gibb River Road
October 1999

Zone of likely frog lungus infeclion

SCALE
0 100 200 300 400 500km

Moorine Rock
© April 1992

Mt Merivate
July 1992
=)

—— Kambellu
October 1985

Program, and with Llraining In
diagnostic methods by Lee Berger and
Rick Speare. Curtin University provided
laboratory facilities. Additional work
was undertaken by Zoe Car, an Honours
student in Zoology at UWA.

Our combined studies aimed to
answer five basic questions. Firstly, how
widespread was the zone of infection?
Secondly, how Tong had chytrids been
presenl in WA? Thirdly, was there any
seasonal or geographic pallern in
infection rates? Fourthly, which species
were being infected? And lastly, which
of the infected species were showing
clinical  symptoms  of ill-health
including death? These questions were
designed o provide a solid foundation
for future management of the frog
fungus disease in WA,

To address the first four questions,
large numbers of specimens from the
Museum’s collection would need to be
examined, preferably covering a large
geographic area, a wide range of time

periods and a diverse range eof species.
However, Museum specimens alone
would nol provide an answer to the last
question. For this, many more sick and
dead frogs would be needed to compare
with the ‘healthy’ samples Lypically
collected and deposited in museurns.
Throughout the study, repealed calls for
help were issued, with good response,
especially from many Alcoa Frog Watch
members who look special care to
monitor the health of their garden frog
populalions. Many specimens also came
in from regional CALM offices.

After (wo years, we had examined
more than 4,000 specimens, covering a
50-year period and representing 28
differenl species. Most of this matertal
came from Lhe south-western corner of
the State—thus providing the most
detailed study of a regional zone of frog
fungus infection anywhere in the world.

ANSWERING QUESTIONS

Our studies answered many of our
original questions. We now know that a
broad zone of infeclion is present across
the south-west corner of Lhe State,
from just north of Geraldton, south
to Augusta and east o Esperance,
exlending inland nearly as far as
Southern Cross. This doesn’'t mean that
every frog population in the south-west
is necessarily infected al any one time.
However, il does mean that no site in
this region can be thought of as a
‘fungus free zone' in any long-lerm
sense.

We also know Lhat there is at least
one isolated infection point on the Gibb
River Road in the eastern Kimberley.
This is disturbing, as Lthere was
previously no evidence of the frog
fungus from anywhere in north-
western Australia, although inlections
are known from northern Queensland.

Initial hislorical studies by Zoe Car
produced some stunning evidence of
frog fungus infections in the Albany
region back as early as 1985! This led
her to speculate that the fungus might
in fact be native to the soulh-west
region. However, subsequent testing of
more than 1,000 sampies from the
period 1950-1984 failed te find any
earlier cases. Rather, our mere detailed
study appears te track the fungus
spreading outwards from an initial
outbreak in the Albany region, reaching



Perth in 1989, Esperance by 1992 and
Geraldton by 1998. These results clearly
favour the notion of an introduction
and rapid spread of the fungus, but this
picture could change with further
testing.

We found evidence of chytrid
infection in every south-western frog
species that we sampled intensively, a
total of 17 in all. Quite possibly, the
fungus can infect all frogs, although all
may not develop any other symptoms or
suffer any disease. Not surprisingly,
infection rates in different frog species
reflect their contrasting lifestyles. As a
rule, frogs that spend more time in or
near water, such as the motorbike frog,
had infection rates three or four times
higher than those, like the moaning
frog (Heleioporus eyrei), that spend
most of their life on land.

Four species of frogs dominated the
‘sick and dead’ sample brought in by
members of the public. These were the
two local tree frogs (the motorbike frog
and slender tree trog, Litoria
adelaidensis), the moaning frog and the
banjo frog (Limnodynastes dorsalis). In
each species, the chytrid infection rate
was at least three times higher in this
sample than in the corresponding
‘apparently healthy and aclive’ samples.
This is strong evidence that fungal
infection does indeed lead to ill-health
and death of at least these species of
frogs under natural conditions.

Given this conclusion, it was
disturbing to find no evidence in our
data that infection rates had fallen since
1985, hence no sign that local frogs
were becoming more resistant to
infection. Similarly, the fact that we
found such high rates of infection in
the ‘sick and dead’ sample also made it
unlikely that local frogs had developed
any strong resistance to clinical disease
over this period.

On a more positive note, the
intensity of fungal outbreaks appeared
to differ from year to year, possibly with
more ‘good’ years than ‘bad’ years so far.
Taking only samples collected around
Perth, we compared seasonal patterns
for each year over the past decade.

adelaidensis).

IRight: Slender tree frog (Liforia
Photo — Babs & Bert Wells/CALM

The graphs show a consistent seasonal
trend in infection rates, beginning with
values of one to five per cent during the
dry, hot months of summer and
autumn, climbing to around 10 per
cent through winter, and peaking at
between 20 and 50 per cent in spring
and early summer, before rapidly
dropping back to the summer low.
Between years, the spring to early
summer ‘peak’ has varied substantially
in severity. During the 1991-92 and
1998-99 periods, every second frog
around Perth was probably infected!
(Significantly, some Alcoa Frog Watch
members reported a 50 per cent
mortality among their garden frog
populations through winter to spring

1999.) However, between these periods,
infection levels were considerably lower
and there may have been lower rates of
sickness and death among local frogs.
An unexpected result of our study
was that infection rates did not seem to
be influenced by environmental quality.
Rates of infection were just as high in
relatively  undisturbed  bushland
habitats, away from strong human
influence, as they were at some of the
most disturbed and contaminated
localities in the Perth metropolitan area.

PAST AND FUTURE

The really big unknowns are
whether or not the frog fungus has
caused any lasting declines in Western
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shown no evidence of decline, but is
perhaps ‘'vuinerable’ to disease due to
its small geographic range.
Pholo — Granl Wardell-Johinson/CALM

I Below right: Kids netting for

I Right: The orange-bellied frog has

tadpoles—an age-old pleasure.
Hopefully, lulure generalions will
continue to enjoy the experience of living
together with frogs.
PPholo — Ken Aplin

Australian frogs so far, and whelher or
not it is [ikely to in the future. As far as
we know, WA has so far avoided Lhe
waorst impacts of the frog fungus. Along
the eastern seaboard of Australia, about
eight frog species have become exlincl
over the past two decades and others
are now highly threatened. Almost all of
these are from high allitude areas. in
Lhe south-west region, we can be fairly
confident thal no frog species has
become extinct or suffered @
catastrophic decline over the past 15
years—perhaps the lack of high country
in the south-west has somehow limited
the impact of the disease? However, we
cannot be so sure about other parts of
the State, especially the infrequently
visited Kimberley region. And have
there been more sublle changes, even
in the south-west?

Qver the past decade, CALM stalfl
and UWA researchers have accurately
monitored populations of the white-
bellied and orange-bellied frogs
{Geacrinia atha and (. viteliing), hoth
of which are restricted to smail natural
rangdes in the Margaret River area (see
‘Frogs: Value in Variely', LANDSCOPE,
Spring 19%4). The white-bellied freg is
declining and is listed as ‘critically
endandered’. The orange-bellied frog is
not, and is listed as ‘vuinerable’, even
though Lhere is evidence that the
species was infected during 1996. This
may be evidence that some species are
movre resistant o the fungus than
others, bul he picture is not clear.

Unfortunately, our work has shown
that al least some groups of south-
western frogs are highly susceptible to
frog fungus disease. To what extent are
these species under threat? The short
answer is that we don’t linow. In many
areas, populations of frogs have indeed
fallen dramatically over the past one or
two decades, but at present we are
unable to say whether this has been
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caused by frog fungus disease or by one
or more other factors, such as habitat
degradation or our growing dependence
on potentially harmful environmenlal
chemicals. We believe in being cautious
and vigilant. @ur studies of lhe frog
fungus will continue.

WHAT YOU CAN DO

Alter reading this article, you may
want to know how you can help our
frogs. To begin with, you can learn
about frogs and help o raise awareness
of disease and other threals to frogs.
You can also help to identify majoy
outbreaks and ‘epidemic’ years by
collecling sick and dead frogs (contact
the Museum to find out how). Another
way to help is to beceme involved in
frog conservation through assisting
with landcare werk. And we can all
make a small but important
contribution by looking after eur own

backyard, helping to make the
suburban environment more frog-
friendly overall (see ‘Frogs in the
Garden', LANDSCOPE, Winter 1993).
By working logether, we can help to
make the State a better place for frogs.

Ken Aplin is Coordinator of the
Westarn Australian Musgum’s Alcoa
Frog Wat: h program. He can be
contacted on {08) 9227 2826 or by
{frogwatch@muséuth.wa,gov.au.

Petey Kirkpatrich is a Curtin
University B el

{usen:
i fungy s Cliry
enrolled in Veterinary@tlence al
Murdoeh! L tversity but-continues his!
frogidisease work part time with the
Musewm. He can be contaeted by emait
(frogwatch@museum.va.gov.au).
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Until the late 1980s, most visitors
- to Ningaloo Reef went thereto
fish. When the Ningaloo Marine
Park was gstablished in 1987,
managers needed to encourage

. o5 ' »
more passive and educational
+ enjoyment of the park’s
‘ Spectacular reefs and

T
. marinZ»life. Other challenges were

to establish sanc‘tuary zones,
protect the park’s unique habitat
éhd,vsensitive marine gnimals liﬁé
turtles.and whale sharks,
and manage the adjacen m
More than a decade after its
establishment, Doug Myers looks
at the report card for Ningaloo.




ingaloo Marine Park protects the

largest fringing coral reef in
Australia and one of the few large reef
areas in the world found so close to a
continental land mass; about 100
metres offshore at its nearest point and
less than seven kilometres at its
furthest. Living among or near the
colourful corals is a remarkable
diversity of tropical marine plants and
animals, from dainty clownfish to
massive whale sharis.

The State waters of Ningaloo were
declared a marine park by the Western
Australian Government in April 1987.
After much public consultation, a
managemenl plan for the park was
released in November 1989. The park's
Commonwealth waters were declared
by the Federal Government in May
1987, bringing the park's total area to
approximalely 4,300 square kilomelres.
A joinl management arrangement
between the Stale and ederal
Governments enables the Department
of Conservation and Land Management
(CALM) and Fisheries WA o manage
the Commonwealth waters of the park
on a day-to-day basis,
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@ Ningaloo Marine Park
Cape Ranse National Park

The Commonweallh, via ils agency
Environment Australia, also provides
the State Government with financial
and Lechnical assistance for the park’s
overall management. Environmenl
Australia is currently preparing a new
plan of management for the park's
Commonwealth waters, to complementl
what is proposed for State-controlled
walers.

DECADE OF MANAGEMENT

Since the park was established,
visilors have gradually become less
focused on fishing and more likely to
visil the area to snorkel, go bealing and
view the plethora of marine animals.
This change in attitudes has helped
managers Lo encourage a censervation
ethic among park users.

Previous page

Main: A large staghorn coral at

Ningaloo Marine Park shows the
proximity of the reef to the shore.
Photo — Brelt Dennis/Lechman
Transparencies
Inset: Loggerhead turtle.
PPhoto = Peter & Margy Nicholas/Lochman
Transparencics.

Below: Ningaloo Reefl offers superh
diving,
Phole — Ann Storrie

The 10-year management plan lor
Ningaloo Marine Park is now being
reviewed and CALM recently undertook
an evaluation of the management of the
park over the past decade. The
evaluation provides an insight into
some problems and issues that emerged
over the past 10 years. This information
is now being used to develop a ‘new’
managemenl plan for the coming
decade.

Most objectives in the current
management plan for Ningaloo Marine
PPark have been achieved over the pasl
10 years. The park’s zoning system has
been implemented via legislation and




enjoyment of the reef is now a major
recreational activity at Ningaloo
Marine Park.
PPhoto — Colin Kerr

I Right: Passive and educational

world's few major reef systems that you
can snorkel to from shore.
Photo - Bill Belson/Lochman Transparencies

I Below right: Ningaloo is one of the

Centre in Cape Range National Park
also provides visitors with information
on Ningaloo Marine Park.
Photo - Dennis Sarson/l.ochman
‘Transparencices

I Bottom right: The Milyering Visitor

signs have been erected to advise users
of zone boundaries. Other significant
achievements include implementing
special regulations for recreational
fishing.

Extensive education programs,
especially those carried out soon after
the management plan was launched,
have achieved substantial public
appreciation of the marine park’s varied
attributes and a high level of
compliance with park regulations and
policies.

Significant objectives not achieved
over the past decade were associated
with management of pastoral lands
alongside Ningaloo Marine Park.
Coastal environments adjoining the
marine park have suffered from
indiscriminate four-wheel-driving and
largely uncontrolled camping. Future
management of recreational activities
in these areas is currently being
addressed by CALM and the Ningaloo
Reef Outback Coast Association (an
association of owners or managers of
pastoral leases abutting the park).

RANGE TO REEF

Cape Range National Park adjoins
Ningaloo Marine Park, and the two
parks can therefore be managed as a
single unit. Most visitors to the North
West Cape spend much of their time
enjoying the long stretches of beach,
at the interface between the two
parks. The beaches are potentially far
more susceptible to environmental
degradation than less popular areas and
require more intensive management.
The vparks are able to share
infrastructure and visitor facilities. This
strategy minimises administration and

clerical support, and avoids duplication
of resources.
Developments in

Cape Range
National Park are located to
complement marine park attractions.
The Milyering Visitor Centre, within
Cape Range National Park, provides

interpretation facilities for the two
parks (including the Commonwealth
waters of the marine park) from ‘range
to reef’. Some of the financial assistance
provided by Environment Australia is
used to employ additional staff during
peak holiday periods. Environment
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Australia  also provides funds for
ongoing maintenance of infrastructure
and public displays at Milyering. In other
words, the marine park benefits from the
fact that a superb facility could be built
on national park land right next Lo it,
while Cape Range Naltional Park dets
spin-off benefits from Commonwealth
funding available Lo the marine park.
Volunteer  campground  hosts
located at peak times in all large camp
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sites in Cape Range National Park
provide park visitors with ‘on the spot’
infermation on the coral coast parks,
The hosts are mostly retired people.
They provide invaluable support for
CALM stalf, who are coping wilh ever
increasing numbers of visitors.

ADJACENT LANDS

The Slate and Commonweallh
governmentls have agreed that the

Ningaloo coast allracis visilors from all
aver Lhe world.
Pholo = Bill Bachman

l Above: The exceplienal heauly of the

cornus, consumes living coral,

I Left: A small marine snail, Drupelle
Phito — Ann Sterrie

skeletons of corals destroyed by
drupella at Ningaloo Reef.
Photu — Geofl “Taylov/Lochman Transparencies

I Below: Fire coral overwhelms the
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coastal part of Department of Defence
lands, just south of Cape Range
National Park, will be jointly managed
by CALM and the Defence Estates
Organisation (DEQ). This land, locaily
known as ‘the bombing range’, was
recently given the title of the Bundera
Coastal  Protection Area. Bundera
Sinkhole, a large karst feature with
significanl geological values and habitat
for rare subterranean fauna, lies within
the pretection area. A joint draft
management plan for this land is
currenlly heing prepared by DEO and
CALM, as well as a recovery plan for
Bundera  Sinkhole, which s a
threatened ecological community.

A management plan for Jurabi and
Bundegi coastal parks and the Muiron
Istands, norlh of Cape Range Nalienal
Park, was recently launched by the
State Minister for the Environment.
The coastal parks are Class C reserves
for the purpese of recreation and
coaslal protection and abut Ningaloo
Marine Park. They are joinlly vested in
the Shire of Exmouth and Lhe Executive
Director of CALM. The Muiron Islands
are a Class C reserve for the purpose of
recreation and pretection of flora and
fauna. This reserve is jointly vested in
the Shire of Exmouth and Lhe
Conservation Commission of WA. It is
proposed thal day-to-day management
of all three reserves be everseen by a
managementl cemmittee with equal
representation from the Shire of
Exmouth and the local CALM effice.

MARINE RESEARCH

The creation of Ningaloo Marine
Parlc helped attracl significant scientific



Right: Measuring and tagging green

turtles at Ningaloo Marine Park.

Phote - Eva BoegaardL.ochman
Transparencies

RBelow: A golden ghost crab (Ocypode
convexa) devours a loggerhead Lurtle
hatchling.

Relow right: A green turtle returns to
the ncean after laying ils eggs.
Iholos = Jivi Lochman

interest in the area. More than 250
research projects have been undertaken
in the marine park over a 12-year
period.

CALM has established permanent
habitat monitoring sites throughout
Ningaloo Marine Park to detect natural
(such as cyclones or infestations of the
marine snail Drupella) or unnatural
changes in the marine environmenl at
an early stage. This information can
then be used o tnitiate management
stradegies to address the causes of such
change. A resurvey of 17 siles near
Coral Bay has also been undertaken to
assess the recovery of the reef killed by
a caral spawn shick in 1989.

Other current research projects
include a  comparison ol fish
populalions and marine habitals within
sancluary zones and those within
mulliple-use zones of the marine park.
A review of Lhe oceanography of
Ningaloo Marine Park is currently
being underlaken by CALM in
association  wilh  the  Australian
Institule of Marine Science and CSIRO.

PROTECTING TURTLES

The northern beaches of North West
Cape are significant nesling areas for
sea Lurtles, mostly green Llurlles
(Chelonia mydas). They come ashore
each year in varying numbers. Large
numbers of loggerhead turtles (Caretta
caretta) also nest at the Muiron Islands.
During  the  turtle-nesting
CALM stafl and volunteers Lag turtles
and monilar nesting  activily and
human interaction with turtles at
North Wesl Cape.

Further south in Ningaloo Marine
Park, loggerhead turtles breed along
the beaches near the small holiday
settlemenl of Coral Bay, especially
along the north-facing beaches of
Bateman Bay. A range of threats—both
natural and unnatural—Lo adult turtles
andt halchlings exists at these sites.
Human activity disturbs (he females
coming ashore to nest, introduced foxes

season,

dig up and eat the eggs, hatchlings
become trapped in deep tyve ruts left by
four-wheel-drive vehicles using the
beach and ghoslt crabs kill the
hatchlings as they head for the sea.

A community-run volunteer project
is reducing some of the dangers faced
by Lurtle halchlings in the Coral Bay
arca. The project is led by Peler Mack,
assisted by Tunding  from  the
Coastwest/Coaslcarve  program  and
supported by local CALM  staff.
Volunteers identify new nest siles early
each morning, before the wind has
blown away the Lurtle tracks. Careful
probing into the sand determines the
precise location of the nests. Each nest
is numbered and its date and posilion
recorded. The nesls are protected with
wire cages (o reduce fox predalion of
eggs and to protect the baby turtles
once they have hatched. The hatehlings
are  then released under more
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controlled conditions, to avoid some of
the threats to their survival.

Turtle watching has become a
significant attraction for people visiting
Ningaloo Marine Park, especially
during summer, when there is much
nesting and hatching activity. CALM
distributes a considerable amount of
educational material on appropriate
methods of observing nesting turtles.
Special light-reflecting interpretive
signs have been erected at popular
nesting sites.
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WHALE SHARKS

Human interaction with whale
sharks (Rhincodon typhus), the world's
largest fish, has become a major
attraction for people visiting Ningaloo
Marine Park. These awe-inspiring
creatures appear each year at Ningaloo,
usually between March and June. They
are evidently attracted to the area by
food pulses associated with several
seasonal  oceanographic  events,
including water movements related to
the Leeuwin Current. The filter-feeding
sharks’ diet includes tropical krill,
planktonic copepods and small fish.

Commercial whale shark tour
operators in Ningaloo Marine Park are
licensed by CALM and required, under
their licence conditions, to record the
number of paying passengers and the
number of whale shark interactions.
These data are analysed and total
numbers of visitors and shark sightings
are continually added to an ongoing

interaction between people and whale
sharks is helping to ensure the world’s
largest fish keeps coming back to
Ningaloo.
Photo — Ann Storrie

IAbove: A code of conduct for

from predators in the tentacles of a sea
anemone.
Photo ~ Peter & Margy Nicholas/LLochman
Transparencies

I Left: An anemonefish gains protection

database. The licence conditions
incorporate a ‘code of conduct’
developed by whale shark tour

operators and CALM staff.

Research on whale sharks within
Ningaloo Marine Park includes a
satellite tagging program conducted by
Dr John Stevens of CSIRO Marine
Research (Hobart), in conjunction with
Murdoch University graduate Brad
Norman. Brad is also studying aspects
of the biology and ecotourism industry
of whale sharks in north-western
Australia.

THE FUTURE

Ten years on, one of Australia’s most
remarkable marine areas remains a
healthy ecosystem, and establishment
of the marine park has gained wide
public acceptance within Western
Australia. The attractions of Ningaloo
Marine Park and its pristine nature are
becoming well known throughout the
rest of Australia and, indeed, the world.
Increasingly, the coral coast parks are
attracting  international  tourists
throughout the summer months,
historically a time of very low visitation.

Doug Myers is the Managey, of CALM’s

Exmouth District. He can be contacted
on (08) 9949 1676.




Which group of animals is found in every national
park and nature reserve in the State and plays a
fundamental role in ecosystems, by helping many
seeds to germinate and altering the soil profile?
The answer is ants. However, ants are more than
just helpful agents in land management. This group
deserves attention in its own right because of the
fascinating array of forms, behaviour and
adaptations found among its members.
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nts, like bees and wasps, belong te
‘.. the insect Order Hymenoptera,
with all ants being placed in the Family
Formicidae. Also, as with bees and
wasps, the Australian ant fauna is huge,
and contains many endemic forms
found nowhere else. Western Australia
boasts an enviable portion of this
diverse ant fauna. The western third of
our continent may be home to between
700 and 800 ant species, out ef an
Australian total of perhaps 4,800. All 10
of the Australian ant subfamilies have
Western Australian representatives,
though several of these, like the
Nothomyrmeciinae, are known from
only one or a handful of specimens.
Indeed, Nethomyrmecia macrops,
the only surviving member of the ancient
ant superfamily Nothomyrmeciinae, has
been termed ‘the fessil ant’. Two
specimens of this rare ant were
collected in 1931 ‘somewhere’ east of
Esperance, but it was not rediscovered
until 1975 in Seuth Australia’s Eyre
Peninsula, near the small settlement of
Poochera.

THE IMPORTANCE OF ANTS

Ants are necessary to the health of
many native Australian ecosystems. For
instance, ants perform a vital function
in dispersing seeds. Forty per cent ef
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the seeds dispersed by ants are from
Acacia and Eucalyptus species, and
the Proteaceae (the banksia family),
Fabaceae (pea plants) and Casuarinaceae
(sheocaks) are deminant families in
banksia woodland whese seeds are alse
spread by ants. The ants take the seeds
back to the nest, eat the oily appendages
and leave the embryos intact, enabling
them to germinate.

Ants also cycle litter in the soil.,
Decomposition ef litter is aided by the
dispersal of fungi and bacteria by anls.
In this way, anls help to modify the
physical and chemical preperties of soil.

AMAZING ANTS

Ants display an amazing variety ef
forms and lifestyles. Some ants, like the
tropical green tree ants (Oecophylla
smaraydina), which use their larvae as
living shuttles to weave tegether the
leaves of their nest, or the desert-
dwelling ‘honeypot’ ants (in the genera
Camponotus and Melephorus) are well
known. Less well knewn is the little
spinifex ant (@chefellus flavipes) of the
Pilbara and Kimberley regions, which
tends plant-sucking bugs (Order
Hemiptera) under coverings of plant
resin and seil.

In the south-western ferests, tiny
nocturnal hunters (members of the
Myrmicine tribe Dacetini) stalk their
springtail prey. These ants have jaws
like spring-traps, which snap shut when
sensitive hairs on or around them are
touched. The traumatised prey is then
stung and immobilised. Odontomachus
has superficially similar dentition to
some of the dacetine ants, but belongs
to the Subfamily Ponerinae and is
much larger, with a powerful sting. Its

A bulldog ant.

I Previous page
PPhoto — Babs & Bert Wells/CALM

from leaves, using silk produced from
the silk gland of the larva.
Photo —~ Hans & Judy Beste/Lochman
Transparencies

IAbove: Green tree ants build a nest

with a spider that it has captured,
These ants are skilful predators.
Phete — Jiri Lochman

I Left: A bulldog ant returns to its nest



jaws snap shut in as little as a third of a
millisecond, one of the fastest response
times in the animal kingdom!

The ubiquitous meat ants

(Iridomyrmex  purpureus  species
group) are well known to, and
sometimes detested by, country

residents of Western Australia, while
the unique bulldog ants (Subfamily
Myrmeciinae) have stings that can be
life threatening to people who are
sensitive to ant, bee and wasp venoms.
Rather more comical are the
enormous-eyed ‘robot’ ants
(Opisthopsis spp.), which move in
grotesque little jerks.

ANT DIVERSITY

These and many other ant species
are dominant life forms in most
terrestrial ecosystems of Western
Australia. Our ant biodiversity can be
astonishing. On mining tenements in
heathland at Eneabba, 300 kilometres
north of Perth, just over 100 ant species
have been found in a few hectares of
heathland. A similar number has been

Photo ~ Dennis Sarson/Lochman

lAboue: Channels excavated by ants.
Transparencies

drinking.

IAbove right: Ants (Iridomyrmex sp.)
Photo - Jiri Lochman

Right: Meat ants may carry smail
pebbles to their nest. They can build
huge mounds which are very large in
relation to the ant’s body.
Photo - Babs & Bert Wells/CALM

recorded from the trunks of four species
of eucalypt in the Darling Range. Nearly
60 species have been identified on the
Mt Eliza escarpment in Kings Park,
almost in the heart of Perth.

Ant diversity is reduced in
developed areas, although as many as
20 species of ant may still reside in
reasonably large backyards of the newer
Perth suburbs. In such areas, however,
exotic ant species or those that can
adapt to disturbance are more plentiful
than ‘bush’ ants. In fact, because our
ant fauna as a whole is sensitive to
disturbance, as well as to climatic
variability, ants are wvery useful
bioindicators in terrestrial ecosystems.
They are also abundant as a group, easy

to capture (especially in pitfall traps)
and reasonably easy to identify to at
least ‘morpho-species’ level without a
great deal of technical training.

A number of Australian researchers
are now using a classification of ant
communities pioneered by John
Greenslade (ex CSIRO, Division of
Soils) and Alan Andersen (CSIRO,
Darwin) to examine the effects of
overgrazing, rehabilitation of mine
sites, burning regimes and similar
environmental activities. Ants are
placed in functional groups according
to their competitive interactions,
postulated habitat requirements and
evolutionary history. Nine ant groups
are currently recognised. They are
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dominant Dolichoderinae (the huge
genus Iridomyrmex that dominates
native ant communities, and several
smaller closely related  genera);
subordinate Camponotini (containing
the sugar ants, Camponotus spp., as
well as Calomyrmex. Polyrhachis and
Opisthopsis); hol climate specialists
(Melophorus,  Meranoplus,  some
Monomorium and the spinifex ant);
cold climate specialists (Dolichoderus,
some Monomorium, Stigmacros and
several  smaller  genera); Lropical
climale specialists (such as the green
tree ant and red fire anl, Solenopsis
geminata); cryplic species (a number of
small,  litter-loving ant  genera):

opportunists (the little black house ant,
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Ochetellus  glaber, Paratrechina,
Rhytidoponera and some other genera);
generalised Myrmicinae (Crematogaster,
various small Monomorium species and
the large genus Pheidole); and specialist

predators  (the bulldog anls, the
Dacetini, and about half-a-dozen small
genera),

Researchers have noled some

important patterns when they place
their ant data into funclional groups.
For example, urban areas have lew,
il any, specialist predators. This is
mainly due to the absence of specific
prey species or prey in sufficient
abundance to support colonies of
large insects such as bulldog ants.
Householders also target the latter

species for extermination! Litter-
dwelling cryptic species are also usually
absent, or present only in small
numbers, since lawns and other plant
monocultures provide few suilable
habilats for them. In large disturbed
areas, such as new mine sites
or overgrazed paddocks, pioneering
dominant dolichoderines (especially
meat ants) and opporlunist species are
favoured, and their numbers are often
far higher than those of ants in olher
calegories. Over lime, with the return
of most of the original vegetation of
the area, their numbers can be expected
to diminish, while those of ants in the
other calegories rise. On the other
hand, unsuccessful  rehabilitation
resulls in disproportionate numbers
of dominant dolichoderines and
opporlunist species.

LODGERS IN ANTS’ NESTS

Ants’ nests also provide homes for
an astounding variety of invertebrales,
including spiders, mites. millipedes,
springtails, representatives of 10 or
mare  insect orders, and some
vertebrates. The most  important
inverlebrates from the ants’ poinl of
view are plant-sucking bugs, which may
he ‘farmed’ for their honeydew (actually
sugary faeces), Queens of the genus
Acropyga  even carry  honeydew-
producing mealybugs with them on
their nuptial flights! Many of the other
invertebratles are harmless scavengers,
bul some prey on the ants or their
brood.

Vertebrales found in ants’ nests in
Western Australia include certain
lizards, snakes (particularly blind
snakes in the Family Typhlopidae)
and native rodents. Around Pertl,
the small Gould's hooded snake
(Rhinoplocephalus  gouldii) can be
found in Lthe nests of stick-nest ants
(Iridomyrmex conifer). In the Pilbara,

Above left: Ants oblaining honeydew
from a plant-hopping bug. Ants will
protect these crealures from predalors
and parasiles.
Pholo — Ann Storrie

Left: A legless lizard (Delma australis)
emerges from an ants’ nest in
Filzgerald River National Park.

I’hoto — Babs & Berl Wells/CALM



native mice often shelter from
predators in the nests of large ants,
such as these of the mulga ant
{Polyrhachis macropus).

URBAN ‘TRAMPS’

Despite the presence of such a
diverse suite of ant species in relatively
undisturbed areas, ants seen by the
public in large cities like Perth are,
unfortunately, mostly exotics. Most of
these so-called ‘tramp ant’ species were
introduced to Western Australia around
World War II or just afterwards. Since
then, they have made steady progress in
dominating ant communities in and
around the larger towns and cities.
These ants have large colonies with
many queens, and can live in very
temporary habitats. Moreover, the
typical urban ground cover of bitumen,
brick, cardboard, concrete, lawn, sheet
metal and weod shavings is sufficiently
commodious for Singapore ants
(Monomorium destructor), Argentine
ants (Linepithema humile), ceastal
brown ants (Pheidole megacephala)
and similar exolic pests to make their
hemnes. At the same time, it dees net
provide pleasant living quarters for
native ant species.

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

Just as we have accepted that
changes in outlook and practice have
been necessary to ensure the
preservation of our indigenous
vertebrate fauna, so changes in outlook
and practice will be needed if we want to
retain our delightful, diverse and
ecologically important native ant fauna
in cities and towns. Otherwise we will
be hosting only the annoying and
damaging ant pests intreduced in a less
enlightened age.

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

Pheto — Jiri Lochman

Inset: A closely-related anlt in the same
genus as the nest builder.

Photo - Bill Bachman

Above: Bulldog ants investigate an
intruder to their nest.
Photo — Ann Storrie
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Brian Heterick is a part-time research
assistant in the Department of
Environmental Biology at Curtin
University of Technology. He can be
contacted by phone on (08) 9266 3598, or
email (rheteric@ALPHAZ.curtin.edu.au).
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A LANDSCOPE Expedition
with a difference
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With raw sienna, cerulean blue,

rose madder, cadmium red and

olive green to colour our palettes,

we set off to record the landscapes of
the Murchison and Gascoyne on our
journey to the largest rock in the world,

Mount Augustus.
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wr journey was a LANDSCOPE

Expedition that would, for the
first time, combine painting with
bolanical collecting. Brian Hoey, artist
and author, would guide us in drawing,
painting and photography. Botanical
aclivities would provide an additional
scientific and artistic focus on this
expedition. Collecting would be led by
Sue Patrick and Anne Cochrane,
bolanists at CALM's Western Australian
Herbarium. The resulting visual diary
would record the expedition from an
arlist’s point of view.

Visual diaries have been used for
centuries by travellers to record their
experiences, and were an integral part of
carly scientific journeys of expleration.
They encourage Lraveilers to heighlen
awareness of their surroundings, Lo
hone Ltheir observation skills and create
a record that is both personal and
historical. It is also a lot of fun and very
satisfying,

Although our itinerary was designed
to take us through some of the Stale's
best wildflower country, there would be
few carpets of everlaslings to capture in
our diaries Lhis year. The winter of 2000
had been dry throughout much of our
intended route. Instead, we would focus
on more rohust visual feasts—
gieological, botanical and historical
—during 10 days of trave! through this
fascinating country.

@ the botanical front, we knew
that about 80 poorly-collected plant
species occurred in the Murchison and

e =y

«ammladuﬁ-l ;:.._,.‘... _..,
e ¢k AN & TE M, G i TRl h.;
Pasy b isode” M Ad60%0T oo
Gascoyne regions. Many grew in
isolated areas that we would nol visit,
hut we hoped Lo lind and record some of
lthem and learn more about their
conservalion status. Other opportunistic
collecting  would  increase  our
knowledge of the area, in which the
plants were not well known,

We left Perth on a crisp winter’s
morning in early August, heading for
Wogarno Station via the Benedictine
monastery township of New Norcia.
The diverse group—from [Perth,
Margaret River, Melbourne, Sydney and
Canberra—travelling in the bus quickly
hecame acquainted. The botanists tagged
along behind in the support vehicle.
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® Mt Augustus

Three pages from Brian Hoey's visual
diary (from fop): sundown al Lizard Rock,
Wogano Stalion; far horizons, on the way to
Mount Augustus; and Stanley Bilkes laying
paint outside the cookhouse, Dairy Creek
Stalion, shearers quarters in background.
Inset: Wildllowers on the way to
Mt Auguslus.
P’hoto — Michael Holt

I Previous page

at Plintstone carpark, Mount Augustus
National Park.
PPainting - Brian Hoey

I Left: The bus (ramed by river red gums

As we headed north into the Eremaean
Botanical Province and with a lot ef
ground Lo cover, the bus rarely stopped
on this first day of travel. The paddocks
of the Wheatbelt gave way to acacia
shrublands and we spolted first Mount
Gibson and then Mount Singleton
rising from the undulating plain. Norlh
of Paynes Find we entered mulga
(Acaciu aneura) country, where the
small grey-feaved trees deminated the
local vegetation.

Wogarno Stalion, south of Mount
Magnet, was a welcome sighl. The lack
of recent rain was obvious, with few
flowers to be seen. Between the muigas
were the withered remains of annuals
that had germinated after early rains,
then died. However, ceuntry hospitality
was in full bloom. We were treated te
champagne as we watched our first
outback sunset al Lizard Rock, where
rock and sky glowed with rich,
changing colours. Then it was back 1o
the homestead for a splendid country
dinner and a good night’s steep in Lhe
shearers’ quarlers. Next morning we
left, hoping our hosts al Wogarno
would get more rain. Little did we know
how soon our wishes would be realised!

North te Cue, where gold was
discovered in 1892, We glimpsed some
fine buildings, including the Masenic
Lodge, said to be the largest corrugated
iron structure in the seuthern

Left: Breakaway on Curbur Station.
Painting — Malcolm Calder



hemisphere. Heading west, our goal
was Walga Rock on Austin Downs
Station, a monolith of red granite with
water-stained sides and dark weathering.
Its Aboriginal rock paintings impressed
us. Snakes, emu and kangaroo track
motifs, hand and boomerang stencils
and a controversial white painting of
a sailing ship ranged along the walls of
a high, weathered cave.

Later, a patch of desert peas, crimson
and black, were the only plants of this
species that we would see during the
entire journey. Further north, the
botanists travelling at the rear to search
for plants noticed an enormous line of
fast-moving clouds in the south-west.
Would the approaching front hamper
our journey northwards? At the Royal
Mail Hotel in Meekatharra we
discovered the answer.

MEEKATHARRA

Meekatharra is thought to be an
Aboriginal word meaning ‘place of little
water'—but not for us. Early next
morning the first raindrops fell, and by
breakfast time it was raining steadily.

(Pityrodia augustensis) growing in a
steep creekline on the lower slopes.
Photo - Michael Holt

IAboue right: Cave Rock at the Granites,

IAboue: Mount Augustus foxglove

Meekatharra.
Painting — Margaret Leavesley

after rain at Meekatharra.

I Right: Observing and collecting plants
Painting - Stanley Dilkes

Brian was concerned about the
conditions for driving. To the north
were unsealed roads, crossing the Hope,
Murchison and Gascoyne Rivers. Would
the rivers rise? Telephone calls were not
reassuring. The hotel could provide
accommodation for another night.
Reluctantly, we decided to postpone our
first view of Mount Augustus for at least
another day.

We put the wait to good use. A
poorly known plant was found here in
1986. Braving the rain, we headed for
an area of granites and breakaways
and there it was—red drummondita
(Drummondita miniata). Growing from
bare reddish rock on breakaway
edges, old gnarled shrubs bore tubular
orange flowers with yellow and mauve
fluffy stamens. Some of us counted
the population, others painted. The

landscape, clothed sparsely in small
shrubs and surrounded by grey mulga
shrubland, featured reddish conical
hills, caves, cliffs and tumbled boulders,
tilted and eroded. Rain drove us away
before lunch, but we continued our
painting and botany in an impromptu
workshop in the hotel dining room,
until the cry went up: ‘The rain has
stopped, the sun is out,” and we went
back to the gorge to finish our work.
Away by 7.00 am next morning, we
were eager to make up for lost time.
The mid-morning stop was at Mount
Gould, the site of the first police station
in the Murchison. The restored
building and mountain backdrop
provided more inspiration for the
artists. Evidence of local rains showed
in small patches of pink, white and
yellow annuals further along the way.

LANDSCOPE 3 1



Top: Expedilioners view Mount
Augustus at sunset, from Emu Hifl
Lookout.

Photo — Sue Palrick

Above: Painting on the banks of the
Geeranovo Creek, Dairy Creek Stalion.

Left: Anne Cochrane, Gwenyth Bray and
Kevin Bray using WATTLE, a new
electronic, interactive key for
idenlifying acacia species.
Photos — Michael Holt

Top right: Green birdflower (Crotaluria
cunninghanii).
Painling — Malcoim Calder

Abeve right: Plants ef the Gasgoyne:
fuschia bush (Eremophila maculata);
turpentine bush (£. fraseri); cassia; and
swainsona species.
Painting - Margaret Leavesley
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MOUNT AUGUSTUS

Mount Augustus at last came into
view—Dblue hazed by the time we reached
Lhe Mount Augustus ®utback Tourist
Resort, our destinatien for the night.
The largest known isolated monocline,
Mount Augustus is, in simpler terms,
the world’s biggest reck. This eight-
kilometre-long segment of sandstone and
conglomerate strata has been folded and
uplifted, with ancient granite beneath.
It is incredibly ancient—Dbetween 1,650
and 1,900 million years eld.

In 1989, Mount Augustus and the
land immedialely around it were declared
a national park. Pasteral statiens
surround the mountain—Mount
Augustus Statien to the north-east and
Cobra Statien to the south-west. Both
statiens surrendered portions of their



leases so that the park could be created
(see ‘Mount Augustus National Park’,
LANDSCOPE, Winter 1995).

At last, we stood below the mountain.
Viewed from Emu Hill at sunset on the

previous evening, its colours had
changed from green and blue, through
coppery pink and bronze to velvety
purple. At dawn it had glowed red and
now, in the early morning, its looming
height provided an awesome spectacle.
Rising more than 700 metres above the
surrounding plain, its soaring rock faces,
steep gorges and exposed summits
support very different plant communities
from those on the plains below.

We made an early start along the
dusty road, aiming to search for several
plants. Three small, short-lived species
on our list had a fondness for wet
places, so would we find them this year?
On the south-west side, we found that
the creek lines at the base of the rock
were still wet. Partly shaded from the
northerly sun by the mountain, and
meandering beneath groves of river
gums, they are fed by natural springs
seeping from the drainage lines of the
rock. We began our search.

In five localities we found the
ephemeral raspwort (Gonocarpus
ephemerus), collected only five times
previously, and an undescribed sedge
(Schoenus sp. Kalbarri) known from
only one other locality and collected
only twice before. Both were plentiful in
herb swards on the damp soils, as was a
small pink triggerplant (Stylidium
weeliwolli). Known from two other
localities, it grew here in four places.
We admired the Mount Augustus
foxglove (Pityrodia augustensis), a
shrub with deep lilac flowers that is
restricted to the mountain.

By late morning, we reluctantly left
this fascinating flora and continued
west to Cobra Station for lunch. The
former Bangemall Hotel, built in 1896,

is now used as the homestead, and
provided subject material for some
quick sketches after our excellent
lunch. After admiring the flourishing
gardens, we turned southwards towards
Dairy Creek Station, where we were
scheduled to stay for two nights.

DAIRY CREEK

The original homestead at Dairy
Creek Station was built in 1890, but was
replaced by another in 1904. The ruins
of the old building, close to our
accommodation in the shearers’
quarters, became a focus for our
paintings. The results were a wonderful
example of different artistic styles and
interpretations.

Wooded creeklines, stony flats,
claypans and breakaways yielded much
to interest the botanists. Two poorly

way to Mount Augustus.

IAboue: Stanley Dilkes sketching on the
Photo — Michael Holt

Dairy Creek Station.

IAboue left: The shearers’ quarters at
Drawing — Stanley Dilkes

collected, locally restricted species were
found: a grevillea (Grevillea subterlineata)
that grows on damp red clay flats at the
foot of breakaways, and an acacia
(Acacia atopa) found on upper slopes.
Journeying south, we made an
important discovery. A rocky landscape
of low red siltstone rises had some
uncommon plants in its sparse
shrubland. We found a white-flowered
shrub, not realising that it had been
collected only once before, and was a new
population of Hemigenia sp. Glenburgh.
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We also found mere of the grevillea
and a yellow mulla-mulla (Ptifotus
asterolasius var, {uteolus) a long way
north-west of any previous collections.

[n the carly afternoon, a shady poel
beneath large old river gums gave Lhe
artists, aided by Brian, mere to record.
Bilung Pool is formed where Bilung
Creek plunges about six metres, creating
a waterfall at the head of a gorge.
Beneath paperbarks and minniritchie
(Acacia  cyperophylla), along the
creekline, we found more plants,
including a pink-flowered lturpentine
bush and sedges a few centimetres Lall.

CURBUR

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

A story of a tragedy last century,
relaled 1o the lack of water on Curbur
(ortginally spelt Kurbur), is told hy
[Frank Wittenoom in his memoirs.
A shepherd was on the lease near water
with a ftock of sheep and rations to last
a month. However, the water dried
faster than expected and the shepherd
had no means of letting his boss know.
Most of the sheep died, and the
shepherd, who was Loe loyal Lo leave
them, was also found dead.

Plant searches were very rewarding
during our (wo-day stay al Curbur.
Twelve new populations of six poorly
known plants were found, particularly
on granite oulcreps and siltstone ridges.
Anne Cochrane, manager of CALM’s

in Colour—¥Painting a Path through
Lthe Murchison' LANDSCOPE
Expedition, August 2000.
Phote — Michael Holt

IA.’)(me left: Members of the ‘Awash

Centre lefl: The shearing shed at
Cobra Station,

river red gums,

ILeﬁ‘: Bilung Pool, shaded beneath
Paintings — Slanley Dilkes



Threatened Flora Seed Centre,
collected seed from two new
populations of Jamieson’s featherflower
(Verticordia jamiesonii), one of which
was a previously unrecorded colour
form with yellow flowers.

BACK ON THE BITUMEN

South of Curbur, after crossing the
Greenough River, the country began to
change. Higher rainfall resulted in
several stops at patches of everlastings.
Soon we encountered bright green
wheatfields and the bitumen road, the
first since Meekatharra, seven days
before. The natural vegetation changed
too, with more eucalypt woodland and
acacia shrublands. At the Carnamah

Hotel we celebrated and reminisced
about the wonderful hospitality we had
experienced during our journey.
During the expedition, each
member of the group had spent time
with the botanists, and their sharp eyes
helped to increase the collections.
Kevin and Gwenyth Bray found time for
bird watching and sketching, while
Malcolm Calder, a bolanist, painted
plants as well as landscapes. Stanley
Dilkes, probably the most prolific artist

The last page in Margaret Leavesley's
visual diary.
Painting — Margaret Leavesley

Ib’elow: Photographing flowers.
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in the group, produced lightning
sketches at every stop, and illustrated
his entry in the collective diary as well,
Michael Holt, who had been on a

previous expedition, took many
photographs. Margaret Leavesley,
another experienced expeditioner,

compiled an extensive bird list and
painted plants and places. Jacqui
Wisdom had a keen interest in plants
and plant recording, besides learning to
paint. The mainstay of the expedition,
Brian provided artistic guidance, kept
the schedule and drove the bus. He was
in his element, travelling the outback
while sharing his passionate interests in
heritage and community arts.

THOSE ELUSIVE PLANTS

Our jeurney achieved two aims:
producing a series of visual diaries,
and increasing hotanical knowledge of
the region we visited. We recorded
34 new populatisns of 15 poorly-known
species. This work would not have
otherwise been done. Somefimes it was
not until the specimens were identified
later that we realised the importance of
our discoveries. We need to revisit
seme of the populations to find eut
mere about them and survey other
places, so the expedition will be
repeated in 2002. Anybody inierested?
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ENDANGERED!

REEN HILL THOMASIA

long and five millimetres - wide.
Flowers are usually in groups of three.

Cedil Andrews, an early twentieth
century botanist, is believed to have
collected the first specimen of Green
Hill thomasia. This record is listed only
as 'within Western Australia', and was
originally identified as Thomasia
steffigera. Botanists later discovered
that the collection was a new species
—currently known as Thomasia sp.
Green Hill.

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

Another 23 years passed before
the species was seen again. In 1995,
consultant botanist Diana Papenfus,
who was working for the Department
of Conservation and Land
Management (CALM), discovered two
small subpopulations about 1.5
kilometres apart in remnant bushland
owned by the Benedictine Community
at New Norcia.
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The monks are keen to conserve
the rare thomasia, and recent
population counts are a tribute to
their management of the site. Plant
numbers have increased from 66
plants in 1998 to about 100 in 1999.
This clearly shows the importance of
conservation of private bushland. It is
also possible that the species may
occur in other areas of uncleared
bushland near New Norcia. A small
poster has been produced describing
and incldding photos of the species,
and it is hoped it will result in the
discovery of other populations.

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

Val English and
Andrew Brown
Photos by Andrew Brown

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

Due to its extreme rarity, Green
Hill thomasia is listed as ‘critically
endangered’ and CALM  has
developed an Interim Recovery Plan
for the species. The plan lists recovery
actions, including maintenance of
boundary fences and firebreaks, weed
control, further surveys and reqular
monitoring of the health of the
population, that will ensure the long-
term conservation of the species.
CALM staff will continue to work
closely with the landowners to help
implement the plan, which will help
guide the management of this highly
restricted species.
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by George Duxbury

_]ohn Forrest National Park is Western

‘:_,;}Ausiralia's oldest national park. While it

. is best known for its natural beauty, the
park also has some inferesting cultural
relics. One of these, the Swan View
Tunnel, is a reminder of the days when
the rail link fo the rest of Australia once
passed that way. It is the only railway
tunnel ever constructed in Western
Australia and is now part of the John

Trail, which runs




traddling the Darling Range, John

Forrest National Park is set in
jarrah forest that is still largely in its
natural state. In late winter and spring,
wildflowers are profuse and coleurful,
displaying the wide variety of plants
that inhahit the northern jarrah forest.

Having long atlracted visitors, the
park also has an interesting history.
According to Aboriginal people, the
rainbow serpent or Waugal crawled
across the land, leaving streams and
walerways in ils wale, and thence
created Jane Brook. The rocks in and
along the streams are said Lo be the
droppings of this wondrous creature.
Surrounding the centrally located
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@ John Forrest National Park

learooms are rock gardens, built by
sustenance workers during the Great
Depression of the 1930s. The gardens
lead down to Jane Brook, which has
been dammed to created a pleasant
pool. And a historic railway tunnel still
survives intact from the days when all east-
wesl rail traffic passed through the park.

CONSTRUCTION

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

The man in charge of the project o
build the new line and tunnel in 1893
was the greal Charles Yelverlon
O'Connor—the then lingineer-in-Chief
of Weslern Australia’s Governmenl
Railways. CY O'Conner later gained fame
for designing Fremantle Harbour and the
Fastern Goldfields Water Supply. The
surveying was carried out by John Tafbet
Burnett.

The contract to build the tunnel was
won by the South Australian firm
Smeaton and Hedges, and work began in
1894, In all, five bridges. six short
cutlings and a tunnel had to be built te
lay the new line. Four of the hridges and
the tunnel were within Jehn Forrest
National Park. The work was hard.
Workmen lived in tents near the tunnel.
The rock was unstable ancient granite
that had to be blasted and shored up on
the embanliments. The 340-metre-long
tunnel had te be lined with masonry
walls and an arched brick roef to stop
rock falls.

The work was scheduled for
completion within 12 months, but
unexpected difficulties in construcling
Lhe tunnel (which had to be cut through
solid reck), wet weather and other
problems (including a short strike by
horse drivers for an exira shilling on
Sundays) helped to stow he project
down, The tunnel was cornpleted in 1895
at a cost of about £12,600.

Previous poge
Muain: The Swan View Tunnel, which
was compleled in 1895,

I’holo - Anrn Storrie

Inset: Ticket from the final train journey.

Above left: Wandoo counlry within
John Forrest National Park.
Photo — Dennis Sarson/Lochman Transparencies

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



ACCIDENTS AND INCIDENTS

Being an engine driver at the turn of
the century was very different from
now. Shortly after the opening of the
new line in 1896, engine crews began
complaining about problems being
experienced while passing through the
tunnel. The locomotive cab was open
and this, combined with poor
ventilation within the tunnel, meant
that drivers and firemen were engulfed
in smoke and fumes from the
locomotives as they slowly inched their
way through the tunnel, pulling heavy
loads. Train crews found the summer
months best for passing through the
tunnel, as the strong easterly winds—
common to the area at that time of
year—blew the smoke and steam past
the cab in the opposite direction to
their travel.

The first serious accident occurred
in 1903, when a driver fell from the
engine after being overcome by
asphyxiating fumes. The fireman heard
the bump, but in the darkness and
belching smoke, paid no attention to
the sound. It wasn’t until the engine
reached daylight at the other end, that
the driver’s absence was noticed. The
fireman stopped the train and searched
the tunnel. Fortunately, his
unconscious partner had fallen clear of
the wheels and sustained only minor
injuries.

The worst accident took place on 4
November, 1942. A double-headed
goods train, pulling a load of some 431
tonnes (just 14 tonnes short of its
maximum allowable load), entered the

tunnel at walking pace. The locomotive
crews were quickly overcome by heat
and fumes and rendered unconscious.
The driver of one of the engines had
managed to shut off power before he
passed out, but the driver of the second
engine was overcome before he could
do likewise. He died on his engine in
the tunnel. The train started to roll
back, which caused the engine still on
power to slip into reverse, and the train
began powering backwards.

The guard had already alighted and
applied the handbrakes (although not
the vacuum brake, as he thought the
driver would quickly regain control) on
the wagons. However, the engine crews
were in no condition to regain control
and the train careered through Swan
View Station at an estimated 70 to 80

I Top left: Tunnel arch.

Top right: 'The eastern end of the
tunnel.

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

kilometres per hour. The runaway train
went into a runaway dead-end, which
had been constructed in case of such an
incident, The rear portion of the train
piled up in a mass of wreckage.
Fortunately, this had a cushioning
effect and saved the three unconscious
men from serious injury.

Following this accident, locomotive
loads, levels and configurations were
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changed, but tunnel ventilation still
proved difficult to overcome, and it was
decided to build a tunnel bypass on the
northern side. This was completed in
November 1945 at a cost of about
£150,000 ($300,000) and the tunnel was
then only used by trains moving
downhill. The last work on the tunnel
was done in 1956, when Lhe track was
lowered by 30 centimetres to allow
passage of the bigger locomotives in use
at the time, and to correct drainage
problems.

THE LAST TRAIN

The Mahogany Creek line, from
Midland to Northam, continued to be
used until the Avon Valley dual gauge
railway came into full operation. The
line closed on 13 February, 1966.
Although the trains are now long gone,
the old railway alignment remains,
clearly delineated by the embankments
and bridges. Park visitors can follow the
path of the old railway, which forms the
basis of the John Forrest Heritage Trail,
and walk through the tunnel.

But the old railway is far from the

only attraction of John Forrest National
Park. The scenic drive into the heart of
the park affords panoramic views over
Perth and the Swan Coastal Plain. Once
they enter its forested hills and valleys,
good walkirails throughout the park
encourage visitors to wander through
the bushland and admire the scenery of
the scarp. Some of the large, exposed
granike tors have been eroded over the
centuries into fantastic shapes, adding
to the diversity of the landscape. It
shows that we don't have to go to the
oulback lo enjoy the wonders of a
beaulifut place. In John Forrest National
Park there is a place of beauty, close hy.

TUNNEL FACTS

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

above the ceiling.

» The maximum height at the crown of the arch is 4.3 metres.

s The extreme width is 3.8 metres.

¢ The walls are lined with rock to the height of 2.4 metres.
* The entire arch is lined with 330,000 bricks, to step pieces of
granite falling from the roof onto the tracks.
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park in Novembeyr 1942, when locomotive
crews passed oul from heat and fumes
in the poorly venlilated tunnel.
Photo - Trevor Marshall

I Top: A major accident occurred in Lhe

¥ Above left: Falls in John Forrest
National Park.
2 Pholo = Jiri Lochman

I Abowe: Visilors can now walk through
the tunnel along Lhe John Forresl

& National Park Heritage Trail.

P’hots — Wayne Slorrice

Recently retired, Geerge [Duxbury was a
national park rangder for 23 years, and
Senior Ranger at Jobn Forrest National
Park for almost 12 years. He has a long-
standing interest in the park's old
railway system. George can be conlacted
on (08) 9298 8367.
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echniques to study wild mammals

are many and varied. Each species
has its own characteristics that make it
easier, or more difficult, to find, observe
or catch. Western grey kangaroos are
large, communal and feed in open
counlry, so are easy to find, observe and
count. Gilbert’s poleroos, by conlrast,
are almost impossible to observe as they
are very shy and remain in almost
impenetrable cover, where they can find
all of their needs. Opportunist foragers
like brushtail possums, boodies and
bush rats are easily lured inlo cage
traps, as they are attracted to a wide
range of smells that might be food. On
the other hand, numbats feed only on
termites. These insects occur widely
throughout the woodland habilat, so
termites or termite smells are a poor
inducement to enter a trap.

In many cases, it is possibte to study
the animal directly, by watching or
calching it. Indirect methods of study
may be used if an animal is particularly
secrelive or rare. For example, some
mammal species can be detected tsing
‘hair tubes’. A tube, pipe or arch is
placed in the animal’s habitat in such a
way Lhat the mammals will move
through il and feave Lheir hairs on
double-sided  tape  placed inside.
Depending on the species, bait may be
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used Lo atlract the quarry. Microscopic
examination reveals which mammal
species the hairs came from. Recent
developments in molecular biology
mean researchers can now sex animals
or identify individuals from their hairs,
These lechniques have been vital in
studying the critically endangered and
extremely secretive northern hairy-
nosed wombat 1n Queensland. Whereas
live traps need to be checked daily, hair
tubes can be left for weeks before being
checked, a significant advantage in
poorly accessible areas.

Indivect methods are oflen
time-consuming and therefore less
costly than divecl methods. Census and
survev lechnigues include recording
evidence of animals rather than the
animals themselves, Distinctive scats
{droppings), diggings or other evidence

less

Previous page
Main: Radio-tracking nocturnal animals
at Shark Bay.
Insefs clockwise from top:
Brush-tailed phascogale wearing a
radio-coltar,
CALM researcher Bill Muir checks a pitfall
trap for small creatures.
Photos = Jiri Lochman
Pygmy possums are often caught in pitfal
traps. Here a female and her young were
captured together.
Photlae = Bill Bachman

Left: Pillall traps cateh many small
repliles such as Lhis gekko Heteronotia
binoer.

Pholo — Neville Passmore

Below: A radio-collared female numbat
emerges from bher burrow in Dryandra
Woodland.

Pholo — Jiri Lochman

of feeding may be used to record the
presence and sometimes e abundance
of a particular animal. Surveys for
diggings and scals are used in CALM's
numbal reintroduction program to
monitor the spread of the animals into
their new habitat. Scal counts have
heen used to estimate numbers of
kangaroos. Pellets are cleared from
marked  plols  and  their rale of
accumtlation is used, in comparison
wilh data from known populalions, Lo
calculate abundance.




GOT YOU!

Capture-and-release methods are
usually used for studies of population
size and rate of change, because a wide
range of information can be gathered by
handling individuals. Population size is
measured by comparing the vatio of
previously marked to unmarked
individuals caught in a given trapping
period. The sex, size, weight and
reproductive condition of the captured
animals can  provide detailed
information on the health of the
population. Hair follicles or small
clippings of ear tissue may be taken to
sample the individual’s DNA. The DNA
samples can be used to compare
populations, to determine leveis of
inbreeding or to find new species. They
also provide a host of ether information
useful in managing and conserving
species. Bleod can be sampled to
determine the health of individuals and
popuiations. Capture is also necessary if
radio-tracking is to be used to learn
more about the animals and their
habitat.

How are mammals caught for
study? Most Western Australian
mammal researchers use twe types of

who rediscovered Gilbert’s patoroo,
sets a guokka trap in Two Peoples Bay
Nature Reserve.

IRr'gbt: Elizabeth Sinclair, a researcher

peers out of a modified Elliott®© trap.

I Below right: A brush-tailed possum
Photas - Jiri Lochman

and live animals to be [ocated. By the
use of forensic metheds, the cause of
death can generally be determined from
the remains.
Photo — Tony Friend

IBelow: Radio-coifars allow both dead

Al

traps. Australian-made Elliott© traps
are collapsible aluminium box traps. A
treadle releases an inward-folding door
to trap the unsuspecting smali
mammal, Twenty or 25 medium
Elliott®© traps pack into a carry-case for
easy transport through the bush. Wire
cage traps (‘possum traps’) are made by
several local manufacturers and catch
mammals from the size of a mouse to a
quokka. Bait containing peanut butter
is most commenly used, as it is an
amazingly universal attractant. In fact,
‘universal bait’ containing this olfactory
treat in one form or another features in
mammal research all over the worid. A
concoction of peanut butter, oats and
sardines is most commonly used in
Western Australia. Some variation is

necessary for targeted trapping—
Gilbert’'s petorocs, like eastern
Australian  potoroo species, are
attracted to bait containing pistachio
essence, presumably reminiscent of the
truffles that form their staple diet.
Where chuditch and woylies coexist, the
chuditch capture rate can be artificially
low because a woylie is caught in
almost every trap. A chuditch bait with
a high fish meal content was designed
to discourage woylies and attract more
chuditch.

Some situations or study species
require modifications te the standard
traps or the development of new traps,
and CALMScience technical officers
have been at the forefront of this
process. Wambengers are small enough
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to be caught in medium Elliott® traps
but strong enough to pull the deor open
after hooking their claws around its
edges. CALM Senior Technical Officer
Brent Johnson designed a stmople catch
for these traps thal prevents the trap
being opened so easily. Black-flanked
rock-wallabies bash themselves around
i cage traps, often losing young. CALM
Technical Officer Bob Bromilow
designed a ‘soft’ trap with walls of rope
netting suspended from but held away
from the metal frame. In the two 10-
hweclare ‘Return to Dryandra’ breeding
enclosures, several species of locally
exLlinct marsupials have been released
for breeding. Lasily stressed mala share
an enclosure with bilbies and marl
{western barred bandicoets). Cage traps
are ideal for catching bilbies and marl
but mala knock themselves around in
them. CALM Senior Technical Officer
Neil Thomas modified the standard
cage traps to exclude the larger mala
but not the bilbies or marl.

Anolher cemmon capture
technique ts pitfall trapping, which
employs a smooth-sided pipe or buclket
dug inle the ground. For some
unknown reason, perfectly healthy,
wary animals seem unable Lo resist
jumping down inside the unbaited pil.
The smaller ones can't jump or climb
eul again and are retrieved during a
daily check of the pit-trap. Some
mammals, such as dunnarts, pygmy
possums and honey possums, are more
readily caught in pit-traps than in
haited box or cage traps. Small reptiles
such as geckos are also mest easily
caught this way. Capture rates can be
increased by the use of a low fly wire
fence, 20 Lo 30 metres long, thal guides
animals towards the pit or line of pils.

No such easy methods are available
to catch numbats, contemptuous of
baited traps as they are. The standard
method is still to drive around until one
is seen, whereupon someone jumps oul
of the vehicle and runs after it, keeping
Lhe animal in sight until it enters a leg.
Then, if the hollow is too deep to

Above feft: A black-foeted rock-wallaby
I is released from a Bromilew trap.
Photo - Jiri Lochman
Left: CALM volunteers record details of
animals captured by pitfall trapping.
Phole — Neville Passmore



retrieve the numbat, a specially-
designed trap with a canvas shroud that
fits around the log is set over the
entrance until the numbat decides to
come out.

It is also rare for western ringtail
possums to enter traps, whether set on
the ground or in a tree. Capture also
relies on sighting an animal then
removing it from its perch. A dart-gun
that fires an anaesthetic dart has been
used to catch these arboreal marsupials.
A laser sighting device removes some of
the guesswork involved in delivering
the dart at a safe low velocity, while
compensating for its drop over distance.
Shortly after being hit, the possum fails
from the tree into a waiting blanket.

WHO’S WHO IN THE
MAMMAL WORLD

The importance of tagging captured
animals with a unique mark cannot be
understated. It enables researchers to
estimate population size. The fate of an
individual can be followed through
successive trappings, revealing its
growth rate, the development of its
young, the rate at which it produces
young and other details. In fact,
anything that changes over time can be
traced, including the movement of
individuals between traps set at fixed
points.

Methods of marking are varied, but
the most appropriate minimise the effect
on the animal while remaining readable
for its lifetime. Tattooing and notching
ears according to a numerical pattern
are two long-standing methods. A newer
technique employs an implant known as
a Passive Integrated Transponder (PIT),
developed for marking domestic stock
and pets. A small glass capsule (10 x 1.5
millimetres) is injected under the skin
from a sterile needle and remains there
for life. A portable reader is used to scan
each animal on capture. If an implant is
present, the reader displays a unique
10-digit code. Using PIT technology
removes doubt  from  animal
identification, but the cost of around
$9 per implant makes it too expensive
for some studies.

SPYING ON PRIVATE LIVES

The development of radio-tracking
in the late 1950s provided a powerful
tool to delve into the private lives of

allows its future reidentification for
research purposes.
Photo — Ann Storrie

I Above: A tiny ear-tag on a quenda

they can be recaptured regularly to
monitor their condition, growth and
reproduction. This numbat was found
with four-day-old joeys.
Photo — Tony Friend

Il(’iyht: Numbats are radio-tagged so

wild animals. A miniature transmitter is
attached to a captured animal. The
transmitter emits a signal for a set
period of days, weeks or years, allowing
the animal to be relocated by the
researcher during that time.
Radio-tracking allows individual
animals to be tracked remotely, so their
behaviour is not affected by human
presence. This allows nesting sites,
movement patterns, habitat use and
many other facets of the animal’s
biology and behaviour to be studied.
Species that are hard to catch, like
numbats, can be caught at intervals by
locating them and removing them from
their refuges. This method yields the
same type of information as periodic
capture through successive trapping
sessions. Dispersal of young or
translocated animals can be followed, as
radio-tagged animals can be located
from the air using a light aircraft
equipped with receiving antennae.
Miniaturisation and the
development of more efficient batteries
mean that smaller radio-tags can now
produce stronger signals for longer
periods. A seven-gram numbat radio-

collar with a battery life of six months
can be detected from a kilometre away
with an easily portable antenna and
receiver. Tiny transmitters with shorter
lives can even be attached to small bats
without a detectable effect on their
flight or foraging behaviour.

With  the arrival of the
microprocessor, quite sophisticated
functions can now be programmed into
radio-tags. ‘Smart’ transmitters can
turn themselves off and on at
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predetermined intervals so that they
enly use normal power levels when
needed, greally extending Lheir life.
Melion deteclors buill into tags vary the
time hetween signal beeps if the animat
is active. Combined with a clock circuit,
the transmilter can be sel to emil a
different beep rate at a set time (say 12
hours) since last movement, indicaling
that the animal wearing the tag has
died. Advances in technology mean it is
now possible to determine the time of
death of a radio-lagged animal.

A group in New Zealand is
developing Lransmitters that
communicate with each  other,
recerding  interactions  between
animals. One transmilter responds Lo
another that is very close to it, amd
records the identity of the other animal
along with the time of day. Thus, a
continuous log of each radie-lagged
animal can be created. This project
primarily targets the common brushtail
possum, introduced to New Zealand
and now a serious eccnemic and
envirenmental pest. Knowledge of the
possums’ habits will greatly assist the
development of hiological control
metheds in that country.

BEAM ME UP SCOTTY

While conventional radio-tracking
methods require the presence of
researchers in the field, the ARGOS

radio-tags can be detecled from
kilomelres away using an aircvaft-
mounted Lracking syslem.
Phato = Tony Iriend

IA/mue: The signals from even small

and anlenna, researchers can locale
and follow radio-tugged animals in
their hahitat,
Photo - Jiri Lochman

I Above right: Using a portable receiver

attracted into a cage trap by
‘universal bait'.
Phote ~ Ann Storrie

I Right: Measuring a King's skink
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system satellite network, set up to
record and relay the positien ef
oceanographic buoys, has been used for
more than 15 years to provide
automatic position legging for animals.
A transmitter fitted to an animal emits
2 signal that is detected by one of at
least two satellites passing overhead
between six and 28 times per day,
depending en latitude (mere frequent
passes cleser to the poles).

The position ef the transmitier on
the ground is calculated by measuring
the change in frequency (Doppler shift)
on twe or mere transmissiens during
one pass. The locations and other data
that can be transmitted via the satellites
are sent aulematically by the internet
to the researcher. The locations are

generally nol as accurate as these
achieved by cenventional radie-
tracking, and the transmitters are too
bulky Lo use with mammals much
smatier than a fox. The automatic data
collection is a great benefit, however,
and, though expensive, the cost
cempares with accommaodation, vehicle,
aireraft and salary costs needed te
menitor conventienal radie-tags.
Satellite tags really ceme into their own
when depleved on wide ranging er
migralery species. They have been used
with great success to frack albatrosses,
marine mammals, caribou and polar
hears. A satellite transmitter has been
fitted in a recent trial to a fox in the
nerthern jarrah forest of Western
Australia.




Right: Releasing a Gilbert's potoroo at

Two Peoples Bay. Pistachio essence

helps researchers lure these critically
endangered truffle-eaters into traps.
Photo — Jiri Lochman

very accurate location and activity
information for a moose in western
Ontario for several months before the
animal was killed and eaten by a pack of
wolves.
Photo - Art Rodgers

IBelow right: This GPS collar provided

GLOBAL POSITIONING
SYSTEM
The Global Positioning System

(GPS) satellite network enables ground-
based receivers to calculate an accurate
position anywhere on the globe. Since
GPS receivers became available to the
public 10 vyears ago, they have
revolutionised all human navigation
activities.

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

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

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

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

Tony Friend is a Principal Research
Scientist with CALMScience, based

at CALM's Alhany Research Centre.
He can be centacted on (08) 9842 4523
or hy email (tonyf@calnr.wa.gov.au).
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Four new conservation reserves in and around the Mitchell Plateau give greater
protection to this scenic, bioingically important and remote part of the Kimberley.



he Kimberley Plateau is a vast area

of more than 180,600 square
kilometres of comparatively flat, high
country in the extreme north
Kimberley. The (latness, however, can
only be appreciated from a distance. Up
close, the area is extremely rugged,
with tablelands and mesas rising to
nearly 800 metres above sea level in the
central part and dipping gently towards
the sea in the norlth and west. Steep
escarpments up to 300 metres high and
deep gorges carved over cens by large
rivers dominate landscapes on a local
scale.

The rocks here were formed when
large braided river systems deposited
sediments (some of them tn a shallow
marine environment) in the Kimberley
Basin, forming thick beds of sandstone
interlayered with beds of conglomerate,
mudstone, shale and dolerite (a
magnesium-rich form of limestone),
Some of these sedimentary beds are in
formations up to 5,000 metres thick
and are nearly two billion years old. The
source of the incredible quantity of
sediments that make up these beds was
a huge range of mountains {similar to
today’s Andes) on the soulhern margin
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of the Kimberley. At the time, the
Kimberiey was not part of Australia, but
attached to another conlinent to the
north.

Astonishingty, the sedimentary beds
are still  horizontal  and  easily
recognised over much of the area,
despite the massive forces thal have
been acting on them since their
formatien, Volcanic inlrusions 1,800
million years ago inlvoduced thick sills
of igneous dolomite and basall belween
the sedimentary layers, leaving older
sedimenlary rocks sitling on ever so
slightly younger (in a geological
conlext) volcanic layers.

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

Pholo - Steve Sadler

Left: The waterlily (Nymphaea
violacea) is common in billabengs and
swamps on the plateau.

Pholo — Kevin Kenneally/CALM

Belouw: An outerop of light-coloured
sandslone conlrasts with the tush wel
season growth in Lhe Milchell River
Nalional Park.
Pholo — Pamella 1Bukl

The Mitchell Plateau is a remnant
portion of the much larger Kimberley
Plateau. Fifty to 70 million years age
the region had a tropical climate (as it
does now) and the very high rainfall
caused deep weathering, leaching away
the magnesium, calcium and some
other elements and concentrating iron
and aluminium.

In mere recent times {about 17,000
years ago), sea levels rose as much as
180 metres, as ice from the last ice age
melted. This drowned the coaslline and
established a new coast, sometimes up
to about 200 kilometres inland front ity
former position. River valleys and




canyons became gorges flooded by the
sea, and hills and mountains became
islands and headlands.

A relatively humid tropical climate,
the stable geological and biogeographic
history as well as the area’s isolation
from other high rainfall tropics favoured
the development of a diverse, rich biota
over eons. This biclogical richness
(almost all of which is intact today)
along with the area’s scenic grandeur
and cuitural importance gave the
impetus for the creation of these
significant new reserves.

HISTORY OF USE

Aboriginal people have inhabited
the Kimberley for more than 40,000
years. The Wunambal people describe
the creation of the landscape as central
to their law and they have actively
managed the land for cultural and
sustenance needs ever millennia. The
remaining biological richness of the
land can largely be attributed to their
management and cultural activities. A
major management tool was their
expert use of fire and, after they moved
to Kalumburu and other centres in the
1950s, the area was subject to
inappropriate large-scale burning
regimes, After moving, local Aboriginal
people continued to visit their
traditional lands and in the last few
years have re-established a community
on the Mitchell Plateau.

From as early as 1819, when
botanist Alan Cunningham (who
accompanied Lt. Philip Parker King on
his surveys of the Kimberley coast
aboard the cutter Mermaid) went
ashore at Crystal Head and the Lawley
River, the area has been of interest to
scientists. Such early reports indicated
an area of immense biological interest
and this interest intensified after access
was impreved frem 1965 onwards,
allowing further investigations to be
carried out. In November 1976, a major
biological survey was undertaken of the
Mitchell Plateau, the adjacent lands in
the Mitchell and Lawley River drainage
systems and the shores of Port
Warrender. The survey was organised by
the WA Museum, with officers from the
then Department of Fisheries and Wildlife,
the then National Parks Authority and
the Field Museum of Natural History
(Chicago) also participating.
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Mineral exploration during the
1960s led to the discovery of low-grade
bauxite deposits. They were sufficient,
however, for mining companies to take
eut special permits to enable them to
mine the area should economic
conditions become favourable.
Exploration also opened up this
spectacular area to a few determined
tourists with four-wheel-drive vehicles.
The area’s reputation had spread by
1978, when 1 first visited and was
captivated by its unique vegetation,
relatively pristine conditien and
spectacular scenery. Further biological
studies sponsered by the mining
company were carried out from the
mid-1970s, and the richness of the area
began to be more widely appreciated.

By the mid-1980s, it was obvious
that steps needed to be taken to protect
the area’s fragile ecology from ever
increasing visitor pressure, large-scale
wildfires and feral animals. No
government department had formal
responsibility for the area, so an

informal alliance of concerned officers
from the then departments of Tourism,
Forests, and Youth, Sport and
Recreation was set up. The group was
known as the Kimberiey Natural
Resources Management Group. With
funding from the mining company, it
produced a brochure to guide people
within the Mitchell Plateau (but not
designed to attract people to the area)
and ensure they behaved responsibly.
The group also put up signs to help
visitors negotiate the confusion of
mining tracks that existed at the time.
The group had some discussion with
the Wunambal people, who provided
input into the naming of some of the
features.

These measures were useful but,
without resources to follow them up,
the area remained largely unmanaged
for some years. Community concern for
the area was growing, however, and the
local Land Conservation District
Committee arranged some litter clean
up and feral animal contro! over a
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number of years, while the Shire of
Wyndham-Easl Kimberley upgraded
the divectional signs. More recently, the
State Governmenlt and the mining
company (the Milchell Plateau Joint
Venture) entered into an agreement to
station a CALM ranger on Lhe plaleau to
assist the growing number of visitors.
Commercial tour aperators had by this
time set up camps on the plateatt and
offered scenic helicopter flights over
the area.

NEW RESERVES
In 1980, the [Environmental

Protection Authority's ‘Red Bool’ for
System 7 (the Kimberley) recommended
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the creation of conservalion reserves on
the Mitchell Plateau. In 1991, CALM’s
publication  Nature Conservation
Reserves in the Kimberley reassessed
and refined the proposals. The National
Yarks  and  Nalure Conservation
Authority accepted that the proposals
should be pursued on an opportunistic
basis. However, little progress was made
in expanding the conservation reserve
system in the area, mainly because the
mineral potential of the region had not
been  fully assessed and it was
recognised thal Aboriginal interests
needed further consideration.

Finally, in August 2000, The Western
Australian Government announced the

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

Photo - Jiri Lochman
Below far left: Stands of the cycad (Cycus

lane-pooler) occur on deeper soils.
Photo - Kevin Kenneally/CALM

swrrounding a dry creek bed.
Photo — Marie Lochiman

I Below feft: A patch of rainforest

creation of four new north Kimberley
parks, to protect and conserve the
region’s important ecosystems, cultural
features and landferms frem ever
increasing pressures. CALM was given
responsibility for actively managing
the areas. The new reserves are as
follows.

Laterite Conservalion Park,
covering 12,191 heclares of the Mitchell
Plateau, was reserved (o protect a
representative area of the distinctive
Mitchell Plateau vegetation. Mitchell
River fan palms (Livistone eastonii)
occur only on the plateau and in nearby
areas. o association with woollybult
(Fucalyplus minfala), Darwin
stringybark (#£. tetrodonta), Melvitle
Island hloodwood (Corymbia
nesophylla) and round-leaved
hloodwood (C. {atifolia), the palms
dominale the plateau vegetation. In
fact, this is the only locality in the State
where palms are such a dominant
feature. Also conserved in this area are
ancient cycad plants. The conservation
park was reserved with the cooperation
of the Mitchell Plateau Joint Venture
(which also held the Mitchell River
Pastoral Lease), which relinguished
portions of their pastoral lease and
mineral tenement,

Mitchell River National Park covers
115,325 hectares. Mitchell ¥Falls and
Surveyors Pool are the park’s two main
scenic atlractions. At Mitchell Falls, the
Mitchell River cascades over a series of
falls and pools over blocky layers of
sandstone, each successively more
spectacular, and finally plunges into a
deep gorge. Surveyors Pool s
surrounded by white bluffs of King
Leepold Sandstone. Riverine and
rainforest vegetation, mangroves and
extensive  sandstone  formations
represent some of the variety of habitat.
The new park adjoins the Prince
Regent Nature Reserve to the south



significant to the traditional Aboriginal
owners. It features strongly in their
creation stories.

IRig/zt: The Mitchell Falls is highly

the rugged north-west Kimberley and
some adjacent islands, including the
new conservation reserves.
Photos — Jiri Lochman

IBe!ow right: The monjon is confined to

and extensive Aboriginal lands to the
west,

Lawley River National Park,
covering 17,572 hectares takes in the
l.awley River catchment and extends to
the River's mangrove-lined mouth in
Admiralty Gulf. It encompasses a wide
variety of habitats and supports a diverse
range of plant and animai species.

Camp Creek Conservation Park, a
small reserve of just 1,267 hectares,
protects some significant rainforest
patches, some of which are subject to
long-term monitoring programs.

Thirty-nine species of mammal have
been recorded frem the Mitchell
Plateau area (the largest number
known frem any area of similar extent
in Western Australia), including the
monjon (Pefrogale burbidgei) and
scaly-tailed possum (Wyulda
squamicaudata). The newly-created
reserves areund the Mitchell Plateau
have all heen subject to previeus land
tenure such as pastoral lease. The
reservations will coexist with native
title rights.

MANAGEMENT

The new parks adjein Aboriginal
reserve. Complementary management
objectives for both tenures will go a
long way to ensuring that the unique
biclogical values, perhaps the least
impacted of all maintand Australian
regions, are maintained. Cultural
values will also be protected.

The involvement of the native title
claimants is considered by CALM to be
vital in the management process. A
management plan being produced by
the Wunamba! people is a welcome
initiative and will complement
recreation management concepts
jointly developed with them by CALM
over the past 18 menths or so.

CALM looks forward to effective
coeperative management with

Aboriginal claimants of the new
reserves.

Inappropriate fire regimes and the
presence in the area of feral cattle and
other exotic animals have been
impacting adversely on the region's
biota over recent decades and are two of
the major management imperatives. It
is hoped that fraditional knowledge can
be incorporated into modern fire
management techniques so that the
adverse impacts of fire can be
minimised. Feral cats are as much a
problem here as they are in other areas
of the State, despite its remoteness.

Managing the area so that visitors
can see and appreciate its values
without affecting them is a major
challenge and working in partnership
with the Aboriginal people from
the area will greatly enhance this
process.

Chris Done is the Regionai Manager
for CALM in the Kimberley. He can be
contacted on {08) 9168 4200 or by
email {chrisd@calm.wa.gov.au).
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URBAN AN

A primitive
thysanuran

There was a terrible commotion
in the house. Dad was on the warpath
and it was going to mean death for
silverfish that had eaten grandma's
face off in the hallway.

This sort of talk was frightening
for a youngster, as far as | could work
out we hadn‘t been fishing for weeks,
grandma lived in Melbourne and my
father didn't drink. And so to war we
marched, up and down the passage,
the old fly-spray pump going flat-
strap.

In those days you didn't query
adults, you simply waited to be told
what was really happening, or high-
tailed it to your room to quietly
decipher the innuendo. Finally | had it
—they were insects that had damaged
our family photos.

Silverfish... who in their right mind
started that misnomer?

Have you ever picked up a
treasured photo, or your favourite
1949 copy of Woman's Day magazine
from the bottom of a rarely used
drawer? Chances are that silverfish
have chewed, scraped, furrowed or
eaten right through your adored
image of the British royal family.

Silverfish are apterygote insects,
primitive wingless insects that moult.
They are of the Order Thysanura,
whose members are small creatures
with an elongated body, normal biting
mouthparts, and three long, tail-like
processes at the end of the abdomen.

While there are quite a few species
of silverfish throughout the world, the
one most familiar to us is Lepisma
sacharina. This animal is an immigrant
from Europe and is found in our
homes and sheds, where it inhabits
cool, dark and damp places.

Like so many common things, little
is known of the life history of our
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domestic silverfish. We do know,
however, that like ail the others of the
order, there is no metamorphosis or
passing through the development
stages of egg, larva, pupa and imago.

From the time it emerges from an
egg, the ftiny beast is a true
reproduction of its parents, and as it
grows it simply moults its ‘skin’ (which
is actually an exoskeleton) to achieve
a more roomy covering. After about
six or seven moults the five to 15
millimetre long adult is sexually
mature and carries on its life of
continuous activity with no apparent
resting periods.

Between September and March
{typical high season for insects)
silverfish  reproduce. The male
deposits a sperm capsule, and the
female picks it up and transfers it to
her genitalia (how really boring). A
rather large egg (about the size of a
small pinhead) for such a small animal
is then laid anywhere near a food
source, or simply on the lounge room
carpet.

Silverfish live for about four years,
and are nocturnal, They shun the light
and, when disturbed, scurry with
tremendous speed to hide in cracks
and crevices. The animals possess
strong toothed mandibles or jaws and
their food includes the surface of
bookcovers, photographs and
wallpaper. The starchy dressing in
these objects seems to provide the
chief attraction. Dusty corners also
seem to provide an attractive habitat
and food source.

Although they are considered to
be harmless, silverfish nevertheless
cause consternation in any household.
While we can clean and spray within
the home to rid us of these

i

freeloaders, one is thankfui that they
are mere specks on the carpet. The
fact that they will readily devour
their own cast off ‘skins’, or the dead
bodies of other insects, and in
captivity show unmistakable
cannibalistic tendencies, serves us to
give thanks they are not the size of
the family dog.

BY JOHN HUNTER

DID YOU KNOW?

© Their common name is due to the
rich silver lustre of their
exoskeleton, which is covered by
minute scales that become a
restdue of fine metallic dust when
brushed from the unimal. Under a
microscope each scale (s as
beautiful as a finely sculptured
scallop shell.

© Among the most primitive of
living insects. silverfish are so soft
and delicate they have never lefl ¢
single trace of their existence us
fossils in enduring prehistoric
stone.

There are also many native
species of silverfish that live under
hark and leaves on the ground
and never venture near human
dwellings. Others are folerated
inhabitants of ant and termite
nests.
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Pipidinny Swamp, on the coastal plain north of Perth,
is home to a variety of frogs.

Photo — Jiri Lochman
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