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Pictures so stunning, 
You might forget it's a calendar. 

The new LANDSCOPE 2004 calendar 

A wonderful collection of photographs -
13 scenes of Western Australia in scintillating colour. 
All in a convenient calendar that'll look terrific 
on your wall or fridge, at work or at home. 
And what a beautiful gift! 

Some of the features of the LANDSCOPE calendar: 
• Stunning photograph for every month
• Text describing the areas photographed
• Location maps
• Historical notes by key dates
• School and public holidays shown

Get your copy now $16. 95 
from bookshops, newsagencies, card shops and from 
Australia Post shops around Western Australia. 

The lANDSCOPE 2004 calendar is also available directly from the publisher for $16.95 plus $3 .55 
(in Australia) or $9.55 (outside Australia) postage and handling. Prices include GST. Sturdy 
envelopes ore provided with all calendars for postage or gift presentation. 

Phone (08) 9334 0333 and use your credit cord, or post your order with a cheque or money order 
to lANDSCOPE calendar, Locked Bog 29, Bentley Delivery Centre, Western Australia or order 
on line at the Deportment of Conservation and Land Management's NatureBase website 
(www.naturebase.net). You can also visit our main office at 17 Dick Perry Avenue, Kensington. 
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J udymae Napier is the Information 
Officer for rhe Dcpartmem of 
Conservation and Land Management' 
l'i lbam Regional Office in  Karrarha . 
She is a mint: of local k nowledge aml 
has an excellent understanding of the 
reg ion's pbncs and animals. Judynrne has 
v isi ted most of the breathtaking sires of 
the Pilbam parks. he ha unbounding 
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enthus iasm and an  undollbtcd affinity 
with the country. 

David Pearson is a principal re;earch 
scienti t based at the Wi ldl ife Research 

encre in  Woodvale. Hi  research i nterests 
include rock-wal laby conservation, dest:rt 
ani1mls, Aboriginal e thno-ecology and 
the management of fire for conservation 

Welcome. II 1s with bo h a  sense of de l ight, and a l i t t le  ner vousness, t hat I invite 

you to explore the latest issue of LANDSCOPE.

My de l ight and nervousness are based on changes to the content and presentat ion 
we have in i t iated with th is edi t ion. We hope t hat you w i l l f ind them an 

improvement on whflt, tor many, was a l ready a pretty good and worthwh i le 
magaz ine on conservation, parks and wi ld l ife in Western Aust ra l i a. 

Wh i le cont inuing to advocate for conservat ion and improved land management. 
and to prov ide you wit h  st imulat ing and thought -provok i ng  content in an easy-to­

read sty le, we set out to create a fresher look for the magaz i ne and to g i ve you 

more reasons to subscr ibe and share LANDS COPE with  your fami ly and fr iends. 

From cover to cover, th is is what we've done. 

The cover cont inues to feat ure t he stunning nature ar t of Ph i l ippa N i kul insky and 

other botanical  art ists . but has been redesigned to g ive i i  more newsstand appeal 

and to make it easier for readers to quick ly discover what  stor ies are being 
featured 1 n  the magaz ine. 

I ns ide , we've tr ied to make the magaz ine more accessib le and navigable .  The 

contents page has been changed f rom a s i ng le page to a two- page spread. This 

a l l ows a clear d ist inct ion lo be made bet ween the feature articles - which now 

have more deta i led story desc r i ptions - and t he regular departments (such as 
Endangered and the very popu lar U rban Ant ics) .  

We've expanded t he magaz ine from 56 t o  64 pages s o  that w e  can prov ide you w i th  
more content , from leading sc ient ists , wr i ters and photographers , on  conservat ion 

and WA's remarkable nat i ve plants, an imals, parks and other special p laces. Each 

issue of LANDSCOPE wi l l now I nc l ude at least one more major f eat ure article than 

in the past. 

Bush Telegraph has been replaced by new m i n i  features scattered throughout t he 

magaz ine (see Heath mouse eludes searchers on page 6 and Vo lunteers g i ve 

wet lands a hel ping hand on page 48) and two new regular  departments :  a page ot 

book reviews (Bookmarks, page 9) and a two-page featu re on a nat ional park (see 
Francois Peron National Park, page 1 8) .  

I n  the des ign of the magaz ine, we are mak i ng bo lder use ot the extraord i nary 

photography that we have access to. and you wi l l f ind more deta i led maps 
included with featu re art ic les. We've a lso changed the  typeface throughout t he 

magaz i ne to make It eas ier to read .  

Th is contr ibutors' page is a lso a new feature and prov ides you  with more 
background informat ion on who 1s author i ng the feature art ic les. 

And f inal ly, we have reta ined the current cover price (which was last i ncreased in 

Janua1 y 1 997) and we wi l l ma i ntain that for as long as we can . 

E njoy the read . I look forward to you r feedback on the magaz i ne, and we' l l  see you 
again i n  spr ing. 

Ron Kawal i lak 

Execut i ve Editor 

in desert lands. Right now, Dwid is 
focusi11g on threatem:d reptiles ,  and 
particularly the carpet and P i lbarn o l ive 
pythons. 

Greg Keighery i s  a botanist and 
principal  research cienrisc currently 
working on the biological urvey of plant 
occurrence and disrribution thtaughouc 
Western Australia . He previously worked 
in the K in� Park and Botanic Gardens 
A u thority on the biology of natiw plants.  
Greg's interest in  garden h istory and 
bushwaJk ing  adds forth er to his 
appreciation and ei<pertise in  plants and 
wild/lowers. 

Drew Haswell is a project, manager for 
the Department of Conservation and 
Land Managemenc and currently i the 
executive officer of the Tua rt  Response 
Group. Drew has held a variety of 
posit ions in  the depntmcnt such as 
regiona l  strategic planner, policy adv isor, 
regional and distr ict 111rnagcr and 
princi pal planner for fire management 
services, a l l  of which have given him a 
broad apprec iation of comcrvation and 
land managemenc issues. 

Nell Burrows is Direcmr of the 
Depanmenc of Conservation and Land 
Management's cience Division. A fire 
re earch scientist , he speciali ses in the 
effects of fire on the environment and has 
a professional in terest in the  impact of 
predators on native wi ld l ife and manrnial 
conservat ion in  ar id  zones. Neil cherishes 
those times when he i s  on biologica l 
survey in remote desert areas of the 

tare-getting down to gras roots.  

a lso contributing  . . .
Kevi.n Bancroft. Joe Denshemcsh (Monash 
University) , Verna Co rello, John Hunter, 
Bren t Joh nson,  Gary Kendrick .  
Robyn Phillimore, Libby andiford,  
Carolyn Thomson-Dans, 
David Whitelaw, Alan Walker. 
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Cover illustration by Philippa Nikulinski 

The I l1orny devil's ferocious a1 pearance 
belies its nalu,e this lizmcJ feet.ls only 011 
anls. II is common I rouglloul lhe Shark 
Bay area and 111 Francois Peron Nal101 al 
Park. 

Back cover photo Marie Lochman 

Rudall River National Park 

S11111ilex dlld �a11d are. y11 nymous w1lh 
lhc P1lbara re�J1on ol Wcsle1 n Auslraha. 
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6 Heath mouse eludes searchers 

Where, oh when.: has that little mouse gonL·? 

10 Researching lhe Recherche 

One of Western A11stralia's 111<1st bcautitiil ;rnd little-k11uw11 ;irl·;is of 
underwater wilderness goes umln the 111iLTOKOjll'. 

21 Fire for life 

Fire diversity pro111ores biodivcrsi y. 

27 Mysterious sand swimmers 

Bene:1th the s:111dy desert.� liw strange, .�ighrless nl';llllrl'S. 

32 Cape Le Grand National Park 

Wh;ic's behind the 11a111cs of Mount Le Cram!, 7 histlc ove, Lucky 13ay? 
You'd be surprised! 

38 Spinifex in your socks: bushwalking the Pilbara 

A soo11-to-lx·-n:kasni book, /J11sl,wr1//.1s i11 1/w / >il/1,in1, will giw visitor� ;1 
new perspecti c of this wild and varied rq;io11 of WA. 

45 Volunteers give wetlands a helping hand 

The Fricnds of Unxton Street Wetlnnd� colltribute counLlcss hours to its 
upkeep. 



48 Floral trappings 

While there are many carnivorous plants, the Albany pitcher plant is one 
of a kind. 

55 The tenuous tuart 

What is causing the decline of tuarts? A State Government Taskforce is 
working with local communities to find out. 

Regulars 

3 

9 

Contributors and Editor's letter 

Bookmarks 

Prehistoric Mammals of Australia and New Guinea. 
Beneath Busselton Jetty. 
Silly Baby Magpie! 

18 Feature park 

Francois Peron National Park. 

20 Endangered 

62 

The pine featherflower. 

Urban antics 

Sea lions. 

Publishing credits 
Executive editor Ron Kawalilak. 
Editors David Gough, 
Carolyn Thomson-Dans. 
Contributing editors Verna Costello, 
Rhianna Mooney. 
Scientific/technical advice 

Kevin Kenneally, Paul Jones, Chris 
Simpson, Keith Morris. 
Design and production Tiffany Aberin, 
Maria Duthie, Natalie Jolakoski, 
Gooitzen van der Meer. 
Illustration Gooitzen van der Meer. 
Cartography Promaco Geodraft. 
Marketing Estelle de San Miguel 
Phone (08) 9334 0296 Fax (08) 9334 0498. 
Subscription enquiries 

Phone (08) 9334 0481 or (08) 9334 0437. 
Prepress Colourbox Digital. 
Printing Lamb Print, Western Australia. 

© ISSN 0815-4465 

All material copyright. No part of /he contents 
of the publication may be reproduced 
without the cons en I of /he publishers. 

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

Visit NatureBase at www.naturebase.net 

Published by the Department of 
Conservation and land Management. 
Dick Perry Avenue, Kensington, 
Western Australia. 

OEfAUMENT OF @ 
Conservation 
ANO LAND M ... AG.fM�NT 

CGluar,tria "-- IDhir■ ol WA 

LANDSCOPE 5 



6 LANDSCOPE 



A project i under way in Western 
Australia to find a population 

of the threatened heath mouse or 
dayang (Pse11domys s/10rtridge1) in order 
to study its biology and ecological 
requirements, and ultimately to explore 
ways to improve it� con ervacion status. 

In an effort to fill these knowledge 
g.ips, the Depanment of Comervation 
and Land Management launched the 
new project, which saw wildlife 
researchers, postgraduate students and 
volunteers spending two weeks in 
November 2002 and again in March 
this year searching for the heath mouse 
in and near Fitzgerald River National 
Park. While n-aps were laid at ites 
where heath mice had been caught 
during the 1980 and 1990s, none was 
caught during the later trapping 
exeroses. 

During the mid-1990s, captures in 
these areas were highly encouraging, 
and as recently as early 2002, heath 
mice occasionally turned up in the 
department's Western Shield traplines 
i11 the eastern part of the park. The 
next step will be to earch at Lake 
Magenta, where trapping for Western 

hield has al o turned up heath mice 
from time to time. 

Lake Magenta was also the site of 
an investigation into crapping records 
and habitat type to help predict where 
heath m.ice might occur, and a few 
mice were, indeed, found where 
predicted. Departmental researchers 
and a postgraduat student from 
Murdoch University will again 
investigate this and other possible sites. 

The heath mouse is quite stout 
and weighs up co 90 oram (much 
smaller tha11 the sim.ilar bush rat which 
reaches 200 grams). le usually has light 
brownish-grey fur, flecked with black. 
The blunt-nosed face ha bulging eyes 
and dark, hairy ears. The tail is shorter 
than the combined head and body. It 
has darker fur above, with paler fur 
beneath. 

Female heath m.ice reach se:il.'ltal 
maturity at abom one year old, and are 
thought to produce their young in 
spring. In captivity, they have been 
known to survive for several years. 
Studies on this species in eastern 
Australia have shown that grass and 
seeds form most of it diet. Very little 
else is known, but they are believed to 
use ne t and hallow burrow . 

Left facing page Heath mouse. 
Photo - Jin' Lochman 

Above Middle Mt Barren and Thumb Peak, 
in Fitzgerald River National Park. 
Photo - Marie Loch man 

Right Radio tracking at Fitzgerald River 
National Park. 

Photo - Brent Johnson 

The heath mouse was believed to 
be extinct in Western Australia for 
n1ore than 50 year before it was 
caught during a survey of the 
Ravensthorpe Range in 1983. These 
specimens were originally 1111s­

identified as bush rats. Only the 
discovery of fresh bone material and 
subsequent trapping of heath ni.ice 
dming a search for the threatened 
dibbler in Fitzgerald River ational 
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l'ark 111 I <)87 co11fi r1rn:d their 
existence. At the time, the s c ·ies h:1d 

last been recorded alive in WA in 1931. 
It is now known from only five 
locations in the southern Wheatbelt 
.md south coastal areas of the tatc, 
and from only two comt·rv.ition a1·e;1s 

in south-western Victoria. Limited 
genetic analysis has been u11tit:rt.1kcn 
:111d it appears that in both States they 
,1re the same sp ·cics. However, the 
limited studies t11Jdcrtaken hen: and i11 
Victoria suggest that cast<.:rn states 
he:ith mice and those in Western 
At1strali:1 occur in different h:ibitats, 
:111d each has different ecologiol 
rcquire111ents. This is not surprising 
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given the dista11u: between 1hcir 
populatiolls and the length of time 
they have been apart. 

The he.1th 11rnusc is listed as 
vu lncrablc u 11dcr Co1111110nwL·,dth 
lcgishtion. In WA, it i., listed as 'f:1t111;1 
that is rare or likely to ben>IIIL' extinct' 
.111d is the only thre:1ten ·cl ro knt i 11 
this State with no consnvatio11 
program. 

f-ire is used as a management tool 

on scve1�il of the comerv;1tion reserve, 
where the he.1th mouse persists, and 
111ini11g interests .1re becoming an 
incrcn,ing presence in :itijoining �re:1s. 
Information 1s needed on thl·sc 
potcnti:illy limiting foctors, as well as 

11,e possible cff<.:ct.s of introduced 
prt'dator.s a11d dicb:1rk. Ncvertht·les,, 
I )cp:1rt111L·11t of Cunscrv:1tio11 and L:111d 
M:magl'llll'llt rcsc;1rchcr. arc co11fidl'11L 
th:1t with the assistance of Murdoch 
Univnsiry ;1ml rhc support of mining 
comp.mies ;111tl mher Lmdlwlders, this 
study will grc:itly improve our 
knowledge :111d 1111clcrst.111ding of one 
of Australi;i's rarest rodents. 

Above left Heath mouse. 
Pholo Jiri Lochman 

Above Mu, cloch postgrmluale sluclent 
Damien Cancilla happily holds a bag 
conla1ni11Q 11 l1e,1lh rnousc in Lake Magenta 
Nature r�eserve. 

Left A recently burnt sile near Bandai up 
Hill will allow researchers lo irwesligate 
the eff els ol fire on heath mice. 
P/Jolos - Bren/ Johnson



bookmarks by Verna Costello

Prehistoric Mammals of 

Australia and New Guinea 
by John Long, Michael Archer, 

Tim Flannery and Sue Hand. 
244 pages, full colour, published by 

University of New South Wales 
ISBN 0-86840435-7 RRP $69.95 

Ancestral koalas, meat-eating 
kangaroos, rhinoceros-sized 
diprotodons, bizarre 'thingodontans', 
marsupial lions, primitive bats, 
toothed baleen whales and a host of 
other ancient creatures are to be 
found in this new book. 

The evolution of mammals is a 
complex, fascinating story beginning 
at least 225 million years ago, about 
the same time that the dinosaurs 
appeared on Earth. Although the book 
is often complex and technical, it is 
still readily accessible to lay readers. 
It provides fascinating information 
about the age, diet and habitat of 
these extinct mammals; how fossils 
are formed and dated; and how 
mammals evolved and are classified. 
There are 60 superb colour 
reconstructions by artist and 
palaeontologist Anne Musser, and 
160 colour photographs. 

Beneath Busselton Jetty 
by Ann Storrie, Sue Morrison 
and Peter Morrison 

145 pages, full colour, published by 
Department of Conservation 

and Land Management 
ISBN 0-7307-5531-2 RRP $21.95 

At more than 1.8 kilometres, the 
Busselton Jetty is believed to be the 
longest wooden jetty in the southern 
hemisphere, but it is 'what lies 
beneath' that entices divers and 
others interested in the marine 
environment to flock to this huge 
artificial reef. 

Both its size and its age (around 
140 years) have enabled the 
colonisation of the Busselton Jetty 
by an astonishing diversity of marine 
life that includes colourful corals, 
sponges, sea stars, shellfish, fish 
and other forms of marine life. 

This marine life-ranging from the 
beautiful to the bizarre-is detailed in 
the book and generously portrayed in 

PREHISTORIC MAMMALS 

of Australia and New Guinea 

the authors' excellent photographs. 
This is definitely a book to 

improve one's knowledge of marine 
life or simply to enjoy dipping into. 
Better still, it is a guide for those 
who want to explore the splendour 
that lies beneath the Busselton Jetty. 

Silly Baby Magpie! 
by JIii Morris 
Illustrator Heather Gall 

32 pages, full colour, published by 
Greater Glider Productions 

ISBN 0-947304-59-2 RRP $14.30 

Suitable for three to eight-year-old 
children, this exquisitely illustrated 
book is fun to read aloud, and is 
easily adapted for performance by 
children. Music, representing the 
individual birdsongs of the Australian 
magpie, pied currawong, pied 
butcher bird and willy wagtail, is set 
out at the end of the main story. 
Numbered drawings on the final 
page name the animals shown in the 
coloured illustrations throughout the 
book. 

The story charts in rhyme the 
baby magpie's progress from 
bursting out of its eggshell to 
adulthood. Magpies are a pleasure 
to watch with their babies, as 
readers of this book will find out. 

For further information phone 
the publishers on (07) 5494 3000 
or visit their website 
(www.greaterglider.com.au). 





Exciting onne research 

as begu in one of 

Wester Aus1rolia's ost 

beautiful and lilt!e know 

areas of underwater 

by Carolyn Thomson-Dans, Gory Kendrick and Kevin Bancroft 



T he magnificent Archipelago of the 
Recherche stretches for more 

than 200 kilometres :ilong the ·t.1te\ 
southern coastline, offahore from 
Esperance, and cont,1ins more than 100 
isbnds and 1 ,500 islets. 

The islands represent the high 
points of an ;:i1Kient land surface that i1, 
now flooded by the occ.111 Most of the 
islands an: exposed to high or 
moderate wave action from all 
directions and there arc few safe 
:111chor:1gcs or l;111di116rs, I II form and 
charaL·tl'r, tlu: isl.inds-whicl1 arc 
mostly inaccessiblc.-resemble the 
gr:111itic headbnds of the mainland 
coast. In the most exposed areas, 
smooth, steep-sided, rocky slopes 

12 LANDSCOPE 

I
I 

• Archlpofago 

of the Recherche 

plunge into the se,1. More sheltered 
b;:iys h:;ive boulders and tide pools. 
Lletwcen some of the hcadbnds there 
arc beaches backed by low dunes or 
gr;111ite slopes. The depth of the sea 
floor within the archipebgo averages 
about 40 metres, although the outer 
islands rise from depths of 70 metre. 
or more. 

Use of the area 

In 1627, Pieter uyts on the Dutch 
vessel G11/r/e11 Zeepnrd ('Golden 
Seahorse') p,1sscd through the 
archipelago, bt1t did not land in the 
arl'a. The 11ext arrival was Captain 
George V;rncouver, on the Di.,·n,,,r,·v, 
who ventured through the still­
n;1mckss archipelago in October 1791. 
In 1792, L'Cspm111c1• :111d Ln Rahtrdll', 
two Frn1ch vessels under the 
com111:md of Rear Admiral Llruny 
I)' · 11trL' ·;1steaux, were forced to seek 
shelter on the Esperance coast from a 
storm, conferring the mine of one or

their vessels on the spectacular isbncl 
group. In 1802, Matthew Flinders, 
:,board th<.: /-IMS liwesl(�nlM, bt:came 
Lht: first to <.:xplorl' :ind chart the 
rq;ion. I )uring the nineteenth century, 
scalers from the penal settlement atVan 
IJiemans L;md arrived, followed by 
Amt:ric:111 :rnd French wh:1lcrs. 

Tot-by, the lower rock slopes of the 
islands ,11-c important com111er ·ial 
fishing ;1reas for greenlip �nd brownlip 
ab:ilones. Cu111my sharks, whiskery 
sharks ;md dusky shnrks (bronze 
wh:ilcrs) are extensively fished by net 
and long linl' in these waters. Tlw 
waters of the ;1rchipebgo :tlso �upport a 
largL· proportion of thL· fishery for the 
southern rock lobster. A small trnwl 
fishery for saucer scallops also operates 
seasonally within the area, and there is 
a regionally i1nportant, developing 
fishery for pilchard. 

Woody Island is the only re:1dily 
accessible isbnd close to Esperance in 
the archipelago. It is also the only one 
on which overnight accommod:ition is 
av:1ilable. 

Previous page 

Main New lslancl (cenlre) and Rain Island 
{top) offshore from Cape Le Grancl 
National Park. 
Photo David Bellin, 

Insets (left) In format 1011 colleclecl during a 
major study o lh Recherche Archipelago 
will aid lh planniny of a marine 
conservation reserve. 
(right) Sea slug on an encrusting sponge. 
Pho/os - Justin McDonald 

Left Woody Island is one of few islands in 
the archipelago hat receives regular 
visitors. 
P/Jolo - Jiri Locilman 



The coastal waters, islands and 
marine life provide a drawcard for 
boating, diving and fishing. Awesome, 
but gentle, southern right whales visit 
the bays and sheltered inlets, between 
July and November, to calve. They can 
be viewed from vantage points on land 
or by boat. Divers can experience 
crystal clear waters, ruver e underwater 
life, cathedral-like caves, reefs and 
shipwrecks, including that of the Sanko 

Harvest, which ran aground on Harvest 
Reef 12 nautical miles off Espermce, 
on 14 Fcbwary 1991.The region is an 
angler's paradise, with snapper, salmon, 
herring and other popular species 
readily caught from beaches, jetties or 
boats. But, given increa ed pressures for 
development in thi lovely spot, how 

much longer can it stay tbnt way? 

Conservation values 

.All of the islands in the archipelago 
are nature reserves. Many of the island 
and emergent rocks in the archipelago 

are used as haul-out sites and breeding 
areas by Australian sea lions and New 
Zealand fur seals. The breeding 
colonies include the largest in the State 
for both species. There are also 
important nesting areas for the little 
penguin and the Recherche Cape 
Barren goose on several of the islands. 

In depths below 20 mecres, there 
are spectacular growths of attached 
invertebrates, especially sponges. Fish 
communities in the area are very 
diverse and even residential species like 

blue groper and queen napper, which 
are extremely vulnerable to fishing 
pressure, are abundant. 

In June 1994, the Marine Parks and 
Reserves Selection Working Group in 
their report A Representative Marine 

Reserve System for Western Australia 

examined the values of the archipelago, 
but was hampered by Jack of 
information. More than 30 years 
before, merubers of the Australian 
Geographic Society Expedition had 
publi hed the only studies on the 
marine plants and animals that 
inhabited the Hchipelago. Even so, the 
report concluded that 'reservation of 
the entire area as a multiple-use marine 
reserve is warranted'.The Marine Parks 
and Reserves Authority, th vesting 
body for marine conservation reserves, 

Top Lake Hiller on Middle Island. 

Photo - David Bellin/ 

Above Underwater animals such as sea 

squirts and plants densely coat rock 

surfaces. 

Photo - Justin McDonald 

subsequently identified the R.echerche 
Archipelago a being of high priority for 
reservation. New research projects aim 
to reverse the dearth of information. 

New research 

In 1999, the Department of 

Conservation and Land Management' 
Marine Conservation Branch successfully 
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:1pplied ti>r runding through th1: 
Marinl' Protected Arras Progr:rn1 orth<: 
Natural Hcril:1gc Trust (NI IT). Th�· 
prnJeL' involvl'd 111appi11g nt:tJOI' 
111:1ri11e habitats :111ti th<: 111:1rine wildlif1: 
distributions of thl' :1re:1, :1s wl'II as 
dL"wloping a preliminary undersrnnding 
or thl' physical occ:111ography of· the 

region. This project has involved .�t:iff 
from the dep:1rt111e11t's M:1ri11c 

Conservation Ur:uich and it� Espna11ct' 
District Office :is well :1s scientist� fro111 
The University of Western Auscralia 
(UWA) :111d w:1s directed at obt:1ini11g 
some of the i11form:1tio11 needed for 
the pb11ni11g of :1 m:irine conserv:1tio11 
reserve in the area. 

Top left Lealy seaclrngons inhc1bil lhe 
Recherche Archipelc1�Jo. The e fish arc 
prolu<.:led as II 1cir r('111ov<1I mitJlll lead lo 
lhP species cl1snppenr111n lrom ,111 ·m•;i. 

f'holo f' /('/ & MEll[JY N1rholas/Lorh1m111 
Tm11s1mrf'nr,cs 

Above The lower rock slr,pcs ol lhc 1sl,111ds 
me ImpoI Lant comm ,rcir1I 11s111110 mew, 101 
or enlip nlmlone. 

f'holo Eva Boog,1c11d/Loc/Jman 
Tmnsparenc ics 

Centre left Trnnslucenl reel se<1 squirl;; 
growing on the lube of a lubeworm. 

Lett Giant western blue groper tiave 

cl1sappeared from most heavily-fished 
parts of our coast, but are still seen in lhe 
Recherche Archipelago. 
Pholos- Gerhard Saueracker/Lochman 

Transparencies 



Last year, a consortium consisting 
ofscienti ts from VWA, with assistance 
from local commercial fishermen, 
tourism operators and community 
groups, began a detailed three-year 
study of the benthic (sea floor) 
communities of the archipelago. The 
project is funded by the Fisheries 
Research and Development Corporation 
and CJWA, and will build on the HT­
funded work done by the department, 
by examining the factors influencing 
the distributions of benthic marine 
communities in this area. 

In October 2002 a team of 11 
researchers spent four weeks urveying 
the distribution and abundance of 
habitats, seaweeds, invertebrates and 
fish on subtidal granite ree(� in inshore 
and offshore islands in the western part 
of the archipelago. 

This data forms the biodiversity 
component of the Fisheries Research 
and Development Corporation-funded 
fish-habitat mapping exercise presently 
under way in the archipelago. It is 
also supported strongly by the local 
community through the Recherche 
Advisory Group, an Esperance 
community driven coordinating 
organisation, the local commercial and 
recreational fishing groups, and ca h 
grants from the Esperance 1)ortAuthority, 
Black Swan Nickel, Portman Minjng 
and MG Kailis. The Department of 
Conservation and Land Mamgemenc also 
assisted th.is project in many ways: 
including the provision of support and 
accommodation from its Esperance 

Di trict Office, and financial and 
scientific upport foi- their survey 
undertakings have been provided by 
the department's Marine Conservation 
Branch and the HT 

The ream con isted of Dr Gary 
Kendrick (coordination and seaweeds), 
Nisse Goldberg (seaweeds),John Heine 
(seaweeds), Or Just.in McDonald (leader 
invertebrates), Dave Abdo (invertebrates), 
Simon Grove (invertebrates), Dr Euan 
Harvey (coordination and fish), Dave 
GulJ (fish), Nicole Harman (fish) Andy 
Bickers (sidescan sonar and rowed video) 
and Katrina Baxter (GIS and spatial 
design). Visiting the island further 
offshore necessitated u ing a much 
larger ves I, a local dive charter called 
the Southern lnrage. The as istance given 

Top Submerged granite walls are covered 
by invertebrates such as this fan-shaped 
hydroid. 
Photo - Justin McDonald 

Above The aptly-named harlequin fish. 
Photo - Gary Kendrick 

by its crew and d.ivemaster made the 
ta k all tha c much easier. 

Over the time of the survey, ocean 
conditions ranged from warm and calm 
co SO-knot gales, adding to the tmigue 
experience tl,e researchers had already 
had from the diversity and beauty of 
the underwater landscape they vi ited. 

The team studied the distribution 
and abundance of seaweeds, and 

LA OSCOPE 15 



16 LANDSCOPE 

attached inverrebrates, such as sponges, 
sea . quirt, bryozoans, hydroids and fish 
on sheltered and exposed locations on 

groups oF inshore and ofEhore isl:111ck 
They sampled at S-10 metres, 15-20 
metres and greater than 20-mctre 
depths at all locations. Their inshon: 
loi.:ariom were l.3bi.:k, Woody and 
Thomas islands. nd the o/Ehon: i. b11ds 
wcrc Long, Rcm:irk and Frederick. 

Oni.:e this survey was C()lllplcted, :1 
study oF the differcnu::s in distribution 
and :1bundall(:e oF seaweeds, attad,ed 
i11vcrtcbr:1tes and fish wne Further 
investigated, on sloping granite and 
vertical drop-off� at 15 to 20 mctres in 
depth, at Mondrain and Figure or Eight 
isl:m<ls. 

High-tech heaven 

l)uri11g the (;()llrSl' or the survey the
resc:1n.:h tc:1111 lltiliscd amazing high­
te<.:hnology rl'SC:H<.:h techniques co 
idcntity and map sea Floor habitats. 
They used hydroai.:m1sti<.:s (the use of 

sound in water) by whid, a depth 
sounder 111c:m1res the time it takes for 
a pulse or' sound to rdlci.:t off the 
bottom and back to the boat. This 
tei.:hnique can be used to dctl·rmine 
both thc depth and the type of h:1bitat 
prcscnt 011 the ,ca floor. A sidesi.:a11 
sonar-with two f:in-shaped bc:ims 
generatcd by transducl-rs-mounted 
011 a 'tow fish' bchind the boat can be 
uscd co build up a geo-rcfcrcnccd 
imagl' if you continue to go bat.:k :ind 
forth. This is exccllent for mapping 
h:ibitat transitions aro1111d coastlines 
and isbnck It is so sophisticated that 
it t.:an pick up individual bouldcrs and 
seagrass plants to a five-centimetre 
resolution. One of the intercsting 
habitats recorded wcrc vast beds of 
rhodolith-:1 type of calc:ircous alga 
th,1t looks like pd)blcs. 

Howcver, the rcsearchers still 

needed .,0111e way of ground truthing 

Above left Rug�Jed cond1l1ons make many 
islands 1n I lie Recherche Archipelago fairly 
Inaccessible. 

Left Many of the islands are important 
breeding areas for Austra I ian sea I ions. 
Pholos - Jiri Lochman



Right Kelp (Ecklonia radiafa) attaches its 
stem to the reef by means of a 'holdfast'. 
Photo- Clay Bryceflochman Transparencies 

these data, and this was achieved using 
video. Two types of underwater video 
systems were used, both of which can 
be deployed either by a diver or 
remotely. For towed video cameras, the 
researchers developed software chat 
overlayed Global Positioning System 
(GPS) and depth data onto videotape. 

Dr Euan Harvey ampled fish using 
stereo videography that he has been 
pioneering over the past six years. 
This method is non-destructive and 
very appropriate for surveying and 
monitoring in marine parks. The fish 
became more abundant and larger the 
further they went offshore, with some 
blue gropers they encountered being 
1.5 metres in length. It was also evident 
that the fish populations varied with the 
depth and that there were different 
combinations of fish Jiving on the more 
exposed ide of the islands, compared 
with on the more sheltered sides. 

Early results 

It eem that-in terms of finding 
new species-the survey has already 
struck gold. They have collected video 
of six pecies of fish that they are 
unable to identify using currently 
published material. Most of these are 
small wrasses living among the kelps. It 
also seems that there are five or six new 
species of algae. More amazingly, of the 
300 to 400 species of sponges chat were 
collected, around 40 to 50 per cent are 
likely to be species new to science. 

The research team still has many 
months of work ahead of them, 
analysing the collections and videotapes. 
An extended survey in April and May 
2003 incorporated more fine-scale 
collection work by divers. 

The future 

The Western Australian Museum 
recently held an International Marine 
Biological Workshop in Esperance. 
Over a two-week period, more than 
20 local and international cientiscs 
undertook intensive ecological, 
biological and taxonomic research in 

the nears ho re waters of the archipelago, 
further adding to the rapidly increasing 
knowledge base for the area. 

The Cooperative Research Centre 
for Coastal Zone, Estuary and Waterways 
Management (Coastal CRC) has been 
successful in attracting $3 million in 
supplementary funding from the 
Commonwealth Government. The 
seabed and estuarine habitat project will 
be developed by the Coastal CRC in 
collaboration with Curtin University, 
UWA, Defence Science and Technology 
Organisation, the Department of 
Conservation and Land Management, 
SonarData, Reson, Fugro Survey and 
the Georeality Group. The project will 
develop a toolkit of tace-of-the-art 
techniques for mapping, identifying 
and classifying seabed habitats, data 
interpretation and visuali acion 
techniques, and an education and 
training program. The Recherche 
Archipelaoo is one of the Coastal CRC 
project's key study areas. 

The results that flow from the 
current and proposed marine research 

activities in the Archipelago of the 
Recherche will substantially boost our 
knowledge and ultimately, the 
conservation of this unique and 
beautiful area of Australia. 

Carolyn Thomson-Dans 1s a 
long-time writer and editor for 
LANDSCOPE. She can be contacted 
on (08) 9389 8644 or by email 
(carolynt@calm.wa.gov.au). 

Gary Kendrick ,s a Marine Plant 
Biologist atThe University of Western 
Australia. He can be contacted on 
(08) 9380 3998 or by email 
(garyk@cyllene.uwa.edu.au). 

Kevin Bancroft is a marine ecologist 
with the Department of Conservation 
and Land Management's Marine 
Conservation Branch, based in 
Fremantle. He can be contacted on 
(08) 9336 0102 or by email 
(kevinb@calm.wa.gov.au). 
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feature park by Carolyn Thomson-Dans

Francois Peron National Park 

The rol Ii ng red sand 

dunes and dense acacia 

shrublands of Francois 

Peron National Park 

provide fou1--wheel-drive 

visitors with a 

wilderness experience. 

Above The Cape Pernn cliffs at sunset 

Above right from top Woylies have been 

reintroduced to the Peron Peninsula, in the 

Francois Peron National Park. 

Photos - Jiri Loch man 

An Aboriginal mia in the Francois Peron 

Visito1· Centre. 

Far right Bottlenose dolphins. 

Photo - Jiri Lochman 
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D 
eclared on 8 January 1993, 

Francois Peron National Park 

had its tenth anniversary this 

year. The park lies 10 kilon1etres from 

Denham, in the Shark Bay World 

Heritage Area, and is adjacent to the 

Shark Bay Marine Park. It covers some 

52,500 hectares of the Peron Peninsula. 

Taste of pastoral life 

Francois Peron National Park was 

once a pastoral station, and you can visit 

the old homestead to experience how 

life was on a remote sheep station. The 

road to the old homestead is accessible 

to two-wheel-drives for much of the 

year, but you should check road 

conditions with the Department of 

Conservation and Land Management 

office in Denham before your visit. 

The old overseer's quarters at the 

homestead has been converted into a 

visitor centre. A large wall mural at the 

visitor centre depicts local indigenous 

people, French maritin1e explorers, early 

pastoralists and fishers through to the 

conservation managers of today. Two 

sections of the display show how Project 

Eden, a plan to restore much of the 

native fauna to the Peron Peninsula, is 

changing Francois Peron National Park. 

One depicts the area before it became 

a national park, when old bottles, goats 

and other feral animals were prevalent. 

The other shows the native anirn.als 

that are being reintroduced. 

Now used to pump water into a 

recreational spa, the hot artesian bore 

was once essential to the survival of the 

form .er Peron Station. The homestead 

artesian bore was drilled between 

September 1922 and July 1923 and the 

water was pumped from the reservoir 

tank by three windrn.ills to nine 

watering points for livestock. Today, as 

well as being able to enjoy a dip in the 

hot water, visitors can often see the 

em.us and other birds that flock to drink 

in the overflow from the 'hot tub'. A 

nearby grassed area boasts barbecues and 

tables and is a great place for a picnic. 

Venturing into the wilderness 

While you can reach the homestead 

by two-wheel-drive vehicles for much 

of the year, you need a four-wheel-



drive (low clearance four-wheel-drives 

are unsuitable) to visit the park's scenic 

coastline, with its dramatic contrasts of 

red cliffs, blue water and white beaches. 

From. the cliffs of Cape Peron, visitors 

may see bottlenose dolphins playing, 

dugongs feeding, green and loggerhead 

turtles surfacing for air and large manta 

rays gliding past just beneath the 

surface. The park and the rest of the 

peninsula is interspersed with gypsum 

claypans known as birridas. Most 

birridas were landlocked saline lakes 

when sea levels were much higher, and 

gypsum was deposited on the lake 

floors. In some places, such as at Big 

Lagoon, the sea has invaded the 

claypans to form a shallow inland bay. 

The area was used by pearlers in the 

late 1880s and old pearlshells can be 

found on many of the area's beaches. 

Bush camping, four-wheel-driving, 

walking, beach fishing and swimming 

are popular in the park. There are bush 

camping areas with few facilities (toilets 

and gas barbecues) at Gregories, Bottle 

Bay, Herald Bight and Big Lagoon. 

The best time to visit the park is 

between April and October, when 

winds are generally lightest and the 

temperature is in the mid-20s (degrees 

Celcius). Temperatures can be 

extremely hot in the summer months. 

SHARK BAY MARINE PARK 
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W hile several threatened mammals 

survive on Shark Bay's offshore islands, 
a large number of species have 

disappeared from arid parts of Australia. 

This is largely because of predation by 

introduced foxes and cats and 

competition from introduced grazing 

animals such as rabbits, goats and sheep. 

The Department of Conservation and 

Land Management's Project Eden is 

attempting to bring back threatened 

wildlife to Francois Peron National Park 

and other parts of Peron Peninsula. 

As well as widespread baiting to 

remove feral cats, foxes, goats and rabbits 

from a 1050-square-kilometre area of 

the Shark Bay World Heritage Area, a 

3.4-kilometre fence has been built to 

keep the ferals out. Foxes have virtually 

been eradicated and around 50-70 per 

cent of feral cats have been removed. 

Bilbies and malleefowl are thriving 

since their release, and malleefowl 

chicks are con1111orily seen in summer. 

Despite Shark Bay being on the arid 

edge of their historical range, woylies are 

still holding on, five years after their first 

release. Unfortunately, the banded hare­

wallaby and mala have suffered predation 

from remaining cats. However, Project 

Eden continues to be at the forefront of 

ecological reconstruction research and is 

II Beach fishing 
Beach launching 

m Camping area 
Caravan area 

EJ Fuel 
El Historic site 
(I Lighthouse 
H Information 
'11 Scenic view 
m Walking 

• Francois Peron 

National Park 

continuing to develop new techniques 

that may soon allow other species such 

as the red-tailed phascogale, golden 

bandicoot, western barred bandicoot, 

sticknest rat, and chuditch to be returned 

to the national park. Project Eden is set to 

make the Shark Bay World Heritage Area 

one of the wildlife wonders of the world. 

park facts 
Where is it? 10 kilometres from 
Denham. 340 kilometres from 
Carnnrvon and 410 kilometres from 
Geraldton Entry -ees apply. 
Total area 52.529 hecta1 e". 
What to do Walking, p1cnick1ng. taking 
a dip 1n Peron's artesian bore or ho1 
tub'. tou1·-wheel-driv1ng. fishing, bush 
camping. 
Walks The Pastoral Lifestyle Walktra1I. 
fl 45-minute trail from the Peron 
homestead. takes v1s1tors through the 
hornestead and outbuildings of the 
former pastoral station. 

Must see sites Cape Peron. 
Big Lagoon. 
Naming The park was named after 
eminent French zoologist Frani;:01s 
Peron. who v1s1ted Shark Bay in June 
1801 and March 1803 aboard the 
Geog,aphe. describing many plants 
and animals for the first time. 
Nearest Conservation and Land 

Management Office Knight Terrace. 
Denham. Telephone (08) 9948 1208. 
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endangered by Andrew Brown

Pine featherflower 

Verticordias, or featherflowers 

as they are commonly known, are 

among the most attractive of our 

native plant species. Currently, 

101 species are known and these 

can be found scattered 

throughout the south-west of 

Western Australia. Some even 

occur in the arid interior. 

Although many are common 

and widespread, some are 

confined to very specialised 

habitats and several of these are 

currently listed as threatened. 

One of the rarest of these is 

Verticordia staminosa, a species 

that is confined to a few granite 

outcrops in the Wheatbelt. 

Verticordia staminosa has two 

subspecies and one of these is 

further divided into two varieties. 

All are currently declared as rare 

flora, with two of them ( Verticordia 

staminosa subsp. staminosa and 

Verticordia staminosa subsp. 

cylindracea var. erecta) ranked as 

critically endangered. The first of 

these is confined to a single 

granite outcrop near Wongan Hills 

and is commonly known as 
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Wongan featherflower. The 

second is found on two closely 

spaced granite outcrops near 

Newdegate and has the common 

name pine featherflower due to 

its erect habit and superficial 

similarity to a small pine tree. 

Pine featherflower is a small, 

many-branched shrub with very 

narrow, more or less stalkless 

leaves to one-and-a-half 

centimetres long. Its solitary 

yellow flowers have protruding 

stamens six to seven millimetres 

long that are bright red with 

yellow tips. Below these are very 

feathery, yellow sepals five to six 

millimetres long and two bright 

red persistent bracts. 

Pine featherflower differs from 

Wongan featherflower and the 

closely related granite 

featherflower ( Verticordia 

staminosa subsp. cylindracea var. 

cylindracea) in its erect habit, 

growing up to one metre high. 

Interestingly, pine featherflower 

grows with granite featherflower 

at one location and the two do 

not appear to hybridise. 

Some mature plants of pine 

featherflower have been killed 

when grazed by sheep. However, 

the main threat appears to be 

drought, with little winter rainfall 

in the Newdegate area over the 

past few years. Many plants look 

stressed and few seedlings have 

been observed. 

Pine featherflower was 

declared as rare flora in October 

1996 and ranked critically 

endangered in September 2000. 

A recovery plan has been 

prepared for pine featherflower, 

and the Katanning District 

Threatened Flora Recovery Team 

is coordinating recovery actions 

that address threats to its 

survival in the wild. A two-sided 

A4 poster has also been prepared 

and distributed. A copy will 

shortly be placed on the 

department's website 

(www.naturebase.net). 

If you want to know more 

about pine featherflower. detailed 

information can be found in the 

comprehensively written and 

beautifully illustrated book by 

Elizabeth George entitled 

Verticordia-The turner of hearts. 

Photos by Andrew Brown 





T he subdued natural landscapes of 
the south-west ofWcstern Austrnlia 

belie a diversity of wildflowers (111any 
of them found nowhere else) so 
remarbble chat the region is rccognisL'd 
as 011e of the world's 25 hotspot� of 
biodiversity, ;md the only one ill Au. trnlia. 

Fbmmable vegetation ;rnd hot dry 
su1111111.:rs have emt1red th;it fire is :1 
natural cnvironmL'nt;il factor, whi ·h, 
rogetlwr witl1 clim:,te, landform a11 l 
soils, has helped to forge this mq.;,1-
biodiversity over thousands of years. 
Uefore Europca11 settlc1111.:nt, fircs wen: 
started by lightni11g-, but more 
frequently by yoongar Aboriginal 
people, who used fire with co11ficknce,
purposL' and skill, as a tool with which 
to 111a11ag · :ind ma11iµ11l.m: the 
l:,ndscape, so that it· provided the 
physic:il a11d spiritual 11ecessicics of life. 

Living with fire 

Native pl:int:, animals and 
ccosyste111s have evolved in this fae­
pronl' c11viron111e11t. Many plant specie� 
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reprociuce or regenerate after fire (some 
cam1ot reproduce with ut ., fire). M:my 
pbnt co111munitie. 11eed particubr fire 
regimes to m:iimain their floristic anci 
structural diversity. Fires, ill a particular 
seqtK·nce or scale. are nct:ded to provide 
diversity of habit:1r for many animals. 
However, the way in which spl·eit:s and 
ecosyste111s respolld to fire varies. Some 
an:: quite resilient, returning t thL·ir pre­
fire c.:011dition relatively quickly, while 
others c.::in take decades to recover. o 
fire rq�i111e, or hi�tory of fin.: interval, 
season. i11tc11sity. patcl1i11L'SS and .�cale, is 

Left Most orchids, including this helmet orchid 
{Corybus recurvus), flower within 12 months 
of a lire. Research is needed lo understand 
better tile eflec s of fire o orcl1ids. 
Pho/o Neil Burrows 

optin1:il for all species. Fire clivnsiry c;m 
pro111ote biocliversity, but some fire 
regimes c:111 threaten biodiversity, 
espl'ri:illy in fragmentnl habitats or 
where introduced pests and diseases :1re 
present. 

Udc>re European settlCllll'nt, burnillg 
by yoongar pcoplL· most likely 
111:1intai11ed a patchwork-LJuilt of 
wgetatio11 ;1t difti.:rent �tagt:s of post-firL' 
devclopmcnt-rrom l"L'Ce11tly-bun1t 
patches to !011g-unburnt patchL·s. This 
fire 111osai · contained the iprend and 
intensity of wildfires. L1rge :uid intense 
wildfir ·s were nor i11 the best illten.:sts of 
Aborigi11al people, and wcrL' probably 
r:m·. Jn 111a11y p:irts of Australia. where 
Aboriginal fire 111:111age111cnL has ceased 
and attempt� h;ive bce11 m:ide to exclude 
fire, the fire n.:gi1rn: often becomes feral. 
Pci�il lire rq;i111<·s .tn.: ch,1racLLTisnl hy 
i11freque11t, large :111d intenst: wildfires, 
ignited by lightning or :1rsonist1, that 
c:n1se substantial environmental, social 
and economic d:m1nge. 

Previous page 
Main Regeneral1on of Paraserianlhes 
lophan/ha lrom soil-slorecl seed after a fire. 
Photo Jirr Lochman 

Insets (top) A I,oney possum ((arsipcs 
roslralus) u i1 g an old birci I es . The 
species depencls on f owei"s for ils food so 
prefers malue vegelat1on. 
Photo - Babs and Berl Wells/CALM 
(below right) An intense ligl1lning-caused 
wildfire began near Ml Cooke. about 75 
kitomelr s soulh of Pe1· h, In January 2003 
Photo Kris/wn Pollock 

Above (far left) Intense wildfires cause 
seveI·e damage lo forest ecosystems, which 
Lake many decades lo fully recover. and 
(left) can cause devaslalion to granite 
outcrops. 

Left Even granite outcrops. such as this one. 
provide little protection from intense wildfires 
burning under hot, dry and windy conditions. 
Photos - Ned Burrows 



Today, in our fragmented, urbanised 
and ettled landscapes, wildfires can 
threaten people, property and 
conservation values. The rapidly 
expanding rural-urban interface is 
most vulnerable, bur wildfires also 
tlweaten rural towns, farms and other 
infrastructure. The job of managing fire 
in regional areas, including containing 
bushfires, falls largely to volunteer 
brigade and to fu-e crews from the 
Department of Conservation and Land 
Management, the Forest Products 
Commission and the Fire and 
Emergency Services Authority. 

On lands managed by the 
department, the aim is to manage fire co 
comerve biodiversity, and to emure an 
acceptable level of protection to human 
life and property. Fire management is 
complex and potentially dangerous, and 
requires the skilful combination of art 
and cience. Fire science has advanced as 
a result of ongoing research, including 
stt1dies on fire behaviour and its 
ecological effects on natural ecosystem , 
undertaken by a range of organisations 
and individuals over the last fot1r 
decades. Although our knowledge is 
incomplete, fire management must be 
t1nderpinned by fire science. 

A fire symposium, attended by 
ollle 350 fire scienti ts, academics, fire 

m:l.nagers, volunteer conservationists, 

volunteer fire fighters and interested 
community members, was held in Perth 
in April 2002. The scientific proceedings 
of this symposium have been published 
as a book containing 20 chapters 
written by expert fire managers and 
scientists. This syn the is of the latest fire 
science and technology i helping the 
department to develop and adapt its 
fire management further. A revised fire 
management policy and framework is 
being developed, based, in part on 12 key 
scientific principles (see box on page 26). 

Setting objectives 

etting clear, workable and 
measurable fire management objectives 
for the conservation of biodiversity is of 
key sn-ategic importance. It will assist with 
developing fire management plans and 
standards, with determining strategies and 
tactics and with assessing the acceptability 
or otherwise of the environmental 
impacts of fire as they are understood 
from research and monitoring. 

To what extent should perceived 
wildfire threats to human life and 
property override biodiversity 
conservation objectives? One approach 
being taken by the department is co 
develop fire regimes that aim to 
conserve biodiversity, then to carry out 
a systematic wildfire risk analysis to 
determine the threat posed by these 

Above A hairy jugflower (Adenanlhos 

barbiger) resprouts and flowers three 

months after an intense wildfire. About 75 
per cent of forest species resprout after fire. 
Pholo - Jiri Loch man 

regimes to life and property. Fire 
management can then be modified 
where the threat is unacceptable. 

ot all biodiversity can be 
conserved all of the rime. However 
to ensure the best possible outcomes, 
managers set objectives at three 
different scales: bioregional, landscape 
and fire management Lmit scales. 

Bioregional scale 

The Australian environment has 
been divided into 80 broad 
biogeographic regions, which provide a 
framework for the development of 
a national reserve yscem and other 
natural resource management decisions. 
A bioregion is a large geographic area 
with similar climate, geology, 
landform , broad vegetation types, 
wildlife and land use. There are seven 
bioregions in the south-west of 
Western Australia, ranging in size from 
about 15,000 square kilometres co 
90,000 square kilometres. 
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Bioregion fire management 
objectives include the need to conserve 

the biodiversity of the bioregion while 
providing a sufficient level of 

protection to fire-sensitive ecosystems 

and to societ.11 values. A key strategy co 
achieve this is to maintain a mos .. ic of 
interlocking patches that represent a 

diversity of fire regimes with varying 
interv;ils between fires and on varying 

scales. Where a wildfire risk :rnalysis­
to determine the threat to fire-sensitive 
species and communities, and to life 
and property-has shown :111 

unacceptable risk of wildfire damage, 
mcasmcs to reduce the risk at this scale 
could include enhanced detection 

and suppression capacity; community 

education and awareness; and regional 
pbnning to minimise the exposure and 
vulnernbility of life and property. 

Climate models predict increasing 
aridity for the south-west, due to 
Cn:enhousc-induccd climate change. 

At the bioregional scale, this will most 
likcly extend the fire -�Cason and 

c:l1angc the w:1ys in whid1 t·cosystems 
respond to fire. Decreased rainf.111 will 

probably result in previously 11011-

Aa111111:1ble, damp ecosystems becoming 

dry and flammable; �lowcr ratt.:s of 

post-fire recovery; and reduced rates of 
fud accumulation. Then:: 111ay also bt.: a 
nt.:t.:d to decrease the frequency of fires, 
due ro the dec.:rc;1se in productivity. 
Current understanding o( the ways in 

which ecosystt.:ms respond to fire may 

not be applicable under a changed 
climate, so the effect� of climate change 

on fire re.,pomc will need to be 
carefully monitored. 

Landscape scale 

Within a biorcgio11, there art' likely 
to bt' many different landscapes. Several 
attr ibutes-including weather, soil 

types, assemblages of local pbnts ;md 
animals, and disturbance regimes­
tend to be simil-ar across the area. 

Above left Holly-leaved banksia (Banks1a 
ilicifolia) resprouls and tlowers within two 
to three years of a fire. 

Left Within four weeks of fire, drumsticks 
(Kingia australis) has numerous flowers. 
Photos - Neil Burrows 



Landscape-scale fire m.anagement 
objectives include maintaining 
biodiversity; maintammcr diverse 
ecosystem structmes, post-fire states 

and habitats; and protecting relatively 
fire- ensitive ecosystems and niches 

from frequent fire and from large and 
intense wildfires. 

Management strategies to achieve 
these objectives couJd include 
maintaining an interlocking mosaic of 

recently-burnt and long-unburnt 
patches of vegetation, and patches 
burnt iJ1 different seasons. Managers 
also need to reduce the likelihood of 
large-scale, intense and damaging 

wildfires by incorporating fuel 
reduction, fire detection and 
uppress1on strategies into the overall 

mosaic. Wildfaes chat do occur can be 
incorporated into the mosaic, but their 
size and frequency need to be limited. 

Vital attributes of key plants and 
animals can be used to estimate the 

range of desirable £re freguencies within 
a landscape. For instance, certain plants, 
known as obligate seeders, only 
regenerate from seed that is usually 
stored in the soil or in woody capsules 

on tl1e plant. For many of these species, 
fire is necessary to stimulate and 

promote seed germination and 
development. [fa fire occurs before these 
plants are mature enough to produce 

adequate seed re erves, these species are 
likely to decline. Conversely, if the bush 
in which such species occur goes for 
too long without a fire, some plants 
wiU be egually disadvantaged. It is also 
vital for managers to consider habitat 
requirements of key animal species, 
especially threatened species and those 
that have special habitat requirements 
such as long-unburnt vegetation. 

To ensure that scientists are able to 
monito1· the effects of fire, protectable, 
manageable and representative 'no 
planned burn' and 'regularly burned' 
scientific reference areas should be 
retained, where possible, as part of the 
mosaic. 

The fire management unit scale 

A fire management unit is an area 
within a l::indscape. It could be a (sub) 
catchment or a mapped management 
boundary, such as a forest block, and it 
could contain a representation of 

landforms, ecosystems and vegetation 
complexes common co the landscape 
unit. fire management units can be 
sinks 01· sources of recolonisation and 
can vary in size from a few hundred 
hectares to a few thousand hectares. 

Various plants and animals will come 
and go, depending on the interval since 
the last fire and the structural 
development of the vegetation. 
Maintaining diverse fire regimes that 
vary in season, frequency, intensity and 
patchiness will provide a range of 
habitats and opportunities for organisms, 
given that no single fire regime is 
optimal. A key objective at this scale is 
to protect fire-sensitive ecosystems and 
habitats, sucl1 as riverside vegetation, 
some swamps, wetlands and rock 
outcrops, from frequent fires or large and 
intense wildfires. Occasional summer 
or autumn fires may be needed to 
regenerate these ecosystems and habitat�. 

Top Larger macropods, such as the 
western brush wallaby, thrive in recently 
burnt, open vegetation. 
Photo - Jiri Lochman 

Above The noisy scrub-bird prefers long­
unburnt vegetation. It has poor dispersal 
ability so is favoured by small. patchy fires 
rather than large, intense fires. 
Photo - Babs and Berl Wells/CALM 

Strategic to achieve these 
objectives include varying the fire 
regime applied to a fire management 
unit over time: that is, varying the 
season, frequency and interval of fire 
based on vital attributes and life 
histories of key fire-sensitive species. 
The implementation of mostly patchy 
burns will create a mosaic within a 
mo aic, further adding to diversity of 
habitat at the landscape scale. Burn 
patchiness and protection of fire­
sensitive habitats is be t achieved by 
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Top Some spec ies such as re< I  swamp 
ba nlls ia (Banl<sia occirlan/alis )  are re<1d i l y  
ll i l lecl b y  f i re so  occur i n le ,  s l lam mable 
meas . F i re t r iggers l he re lease of seed 
I mm prol eel ive woody capsules .  

Above F i re promo lcs 1 hr c l< 'vc.lopn 1cn l  n f 
1 1u 1 1 1e 1 ous red :;wr1mp b,in l1s ir1 scet l l 1 11 r ;s , 
which l ;:il1e ;:ibou l  [ ou 1  yc ; }u ii lo 111a t 111(, . 
Pl iolo:, N/• 1/ /3u 1 1 ows

l ow 1 1 1 tcmi ty fi rl' s e t  u n d e r mo i s t
condi t ions i n  spr i n g, w h en v� r i a t i on  i 1 1
1 1 1o isru rc co n ten t  : 1eross r ill'  b 1 1cbcapc
w i l l  rcsu I t  i n  pa tc hy burn pa tterns .  or

course, th,TL' i .1 � r i sk : i ssoci :1tcd wi th
th i s  bec:w se thl· vcge t:ition  <.:Ou  ld re ­
igni te  as i t  dries m 1 t  over sum mer.
A l terna t ive l y, there is some l'vidcn ce
th:i t Nyoo ngar people burnt  pa rt1 o r
the  b n dsc:ipc vny freq 1 1 L· 1 1 t l y  1 1 1
s 1 1 n 1 1 1 1 t·r and  au Lu n m ,  w h i ch ,  over ti 1 1 1c ,
resu l ted in :1 leve l or  patc h i n ess .
( kcas i on :i l  i 1 1 te 1 1 SL' ti res u 1 H.kr dry
su 1 1 1 1 1 1er or : 1 1 1 tu 1 1 1 1 1 co ndit ions wi l l
s t i m u b tc rcgen c rn ti o 1 1 ac ross the
b n dscapc . H owever, beca use i n tense
fires  under dry con d i t i ons  :i re l ess
p:i tchy a n d  burn more hab i tat c l e men ts
such ;i s hol low l ogs and  cb1d trees , such
fi res should no t  be too frequ en t .
ltdatively fi re-st:n · i tivc ecosystems arc
best protected by burning the more
fhim mablc �nd fi rc-resi l iem ecosystems
in which they arc embedded .
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Princip le  1 Fu e 1 s  an P.nv 1 1 11n 1 1 1ent a l fac tor  l h<1t ha& 1nf luP 1 1cerl ,  and wi l l C 'n r ' I 1 nuP 
In 1 1 1f l uerwe, l lw n11 ! 11rP ol sout l 1 west I AnrlscapP.s and bmd1 VP.rs i t v 
Principle 2 SpP.r ie:, d lK I rrn 11 1 1 1 1 1 n i t 1.,s v,i ry 1 1 1  lhf'l i r fPRponsr• l o, ;,inq rPl ia 1 1r ,11 1 ,  
t i re K 1 1owlP.cifle ot l he 1 1 !0 h i 1-i l nr 1P.s 01 orqan i s 1 nf:, 01 r.om 1 11u 1 1 i f 1e, Mtf t hr-1i 1 
rH la l 10 1 1:;h 1p f o  f l rP should under p i n t he usP ot f i rv m nitl 1 t r-i l i->i'osy:-; I JrtJ <; , 

Principle 3 Fnl low1no J im, t>nv i ron r n Pt al I nct o r "  . uch as laridfnrm1;, l oµnw<.1phy 
ancJ l i f e h istor ies of var ious sµPc Ies , nnrl I and,1 111 r l 1111at " r->venf:.... of l Af l  d1 VP 
Pc1 isysl ems owarcls a nPw l 1 1ms 1P 1 1 I  '>la te wit I ,  1 1:lsp,•cl' lo �pPGtA!i co1 1 1r,O1, i 1 ion 
and slrur.ture .  T i i 1 :;  n ,ay prpwnt '\C 1 tm ( 1 sfr; frnin 1rleni 1 f y i nq whi h rhr1 1 1i:ir1 arP 
spP.,· 1 r 1ca l ly c.1 l t r ibutr1b lf' lo l i re. 
Principle 4 Fire rmrnagernrnl 1s r<>qu 1 rr?d t o r  1 wo pr i mary reasons , w/ 1 1ch ct rP 110I 
ner.c:sscJr i l y niurual l y exc lus ivr: a)  iu ,011sr>I vP h iochvrrs i ty a 1 1d b) to I r-•duc" l hr­
occ 1 irrnncP of l arqc, I n t c>nse wi l cl f II es , F i ri> m,1nc,0P1 1 1  ' I l l  shuuld cons ider lJot h 
ecolO! J IC.i l and pro ll'c l ion o l J]Pc l 1 ws 1 1 1  mnor i o  opl 1 1 1 1 isr. rn 1 tcomes. 

Princip le 5 Th l' clan wqu poh,n l i ,d ,  suppn•ss1on d d l 1cu l l y and l) io /oqi( 'a l i mpact 
(k i l l i nn  powr!I') of a f i re cind I hr> rn t0 o f rc->covcry fo l lowmq I ire ,m, 111 d i rPcl  
propo1 l ion l o t he t i r r ' s 11 1 I Pns1 t y ,md s i ,c . 
Principle 6 F irn <i lvers i l y promotes LJ 1nrl i vr_ r s i t y. /\ n  1n ler l r)ck 1nq mm;;iir o r pat c l 1 1!:; 
of vt:( )P I  n l 1011 r epresPn l i n 1 1  ,1 r an1 1L· o f /) 1o lou 1ca l ly der iwcl f i 1  li 1 1 ,  ·q ue I 1c 1 c0s , 
1 1 1 I P 1 va ls ,  seasons , 1 11 ( ens 1 t i es a n<I sca l i  s m�firl l o  i)l i 1 1corpC1r, i l r�d i 1 1 l o 
eroloqwa l ly based l i r e, rPu1 1 11 ("i if l 1ey , l i t :  l o  op l u11 1sr l hP cor 1 c;,• r v , l l 1011 1,f 
b 1nrl ivr>rs i l y I'l l t hr• l cmdscape sc.1 IP . 

Principle 7 Avoi< I , 1pply i 11q l lw san 11-• fire• rno1 1 m ovr• 1 l a 1w 111 1 as for lonr1 pe 1 iods 
of l / 111P, and avo id ext reme ren1 mes , such as VPfY l 1 r,q uP 1 1 I nr very infrnq1 1r n1i f i r , , 
i n terva l:c; , nv/>r l a 1w' areas. 
Princip le  8 Thri sca lp of l h (� f 1w- i l l (/Ucfid 1 1 1osnic shnll lrl ,1 ) enahl r-• d fspBrsa l of 
younn 11a l 1 vi, an imals I) ) op l 1 1n 1sc boi ,nclmy al) j l ,r l ,J ncl 1 )  opl1111 i s • <'( nni-,c l t v r l y, 
nr lw abi 1 1 l y  o f i1 1 1 1 r11a ls lo mow l hrr n Iqh l he lf:ln!l::w apE' 
Princip le 9 Al l  \ClV'Hi lah lr> knowllid P., in(' rt l ln  I l i f 17 is l or 1H' , t lr! l��1t n t n t iw pl;-int , 
and r1n111wb and 1nnwl1,qn,� nf Nyoanqrn  f l r- r>qnnP.', c: Jmulrl h,,. Sf'!d l o d �vP�OJ l 
JU'llo11ka l ly bc1�t-1d f i 1'ie 1 1?(11 1 1 \W, (d l<1nds ei f J" ui 1t r ,1 voiq hi t inn c.:n 1 n p lHx . 
Princip le 10 i ("- h is t pry, vP.peli:1J ioa <'omplr xes nd 1:-.ncbcap�f)il :,;hnu ld he 
1 1� , ·rl h'l rJrv11l" I ' k 1 1 1 1w 1 1 c1 1 1 r l  1 rk•c1 I 1 1 1 1 >  , , ! l 1 1 1 1 r • " " ' 1 •  l ; 1s l 1 1 1 1 1. 

Principle 11 W1 1ul 1 1 • L:<;lll \.lw rn,iqP. m I s t ,  uy l,,Jt /1 cun� ··• vf\t 10 ,incl ·11 1  1 f•1 a J  
va t , 1HS , cs ct <:y$ fe 1 \ L i  cind sl 1  , t u , •ti dPf)r O$th l l lU '- 1 bc-- JS cl t o  1dpnt i l y  rn1 
n 1 c: 1 1Ja4, · t h , conseq ur•nrr•. t1 f sur: 1 ,  ,m rvl!nL 

Prlncip le 12 1 1 n. 1nc1naye 1 1Wnl shou l r l f\rfilpl l (i d ,an/ 1 1 11 1 1 ro , mnunr t y <JXJJ l"t 1 c1 t iun:; 
r1 1 1d 1 1Rw lmowlHcl[jP qainr,rl l l t rnuqli 1 C:S( •rn d1 ,  1 1101 1 d n 1 1 nq  .iml (•xp 1 ir i t -•m· , • . 

l bsl·d ll l l  ou r  knowledge or thc fi re 
ecology o f  Wt 1 th-west l'Co�ystc1 1 1 s ,  Wl' 
ca 1 1  apply .i 'sewn way tc.1t ' to fin: 
1 1wnage 1 1 1 cn t ,  t·o check w hcthn it is 
c 1 1v iro11mc11t:i l ly  ;1 1 1 d  wci� l ly f r iendly:  
• Doc.� fi rc 1 1 1 : 1 1 1ag,- 1 1 1 c 1 1 t  restr ic l  thl·

s i ze ,  i n tensity, frequency ;1 1 1 d  i m pact
o f  w i ld fi res?

• Docs the ft rc reg ime rna i nta in a firL'­
i nduccd mosa ic a t  a 1 1 appropr i :l tl' sca le
;J l l (J provide :1 range of- post-fi re states?
Docs thi.: fi re reg ime inc l ude seasona l
d iversity?

• Do ·s the fi re i n ti.:rva l a l low seed ba nk.
to replenish?

• Docs t he  fi re regi m e  i n c l u de a
su fficient fire-free interva l co allow a l l  
habitat types ro  111:itu rc?

• Does the fire regime protect ' fi re
sensi t ive ' eco ·ystcms or allow them to 
n.:gencr:1tt:?

• I )oc. · the fi re 1 1 1;1 1 1agc 1 1 1  - n t  provide
a n  ;1c.:cptabk kve l  o f  protc<.:tion t<l
l i fe and p roperty?

1r t he  ;1 1 1 swer to c;1 ch of th ese 
quest ions i s  ' yc� ' , we arc wel l  down the 
p;1 th to 1 n;1 i 1 1 ta i 1 1 i 1 1 g  the sou th-west 's 
mcg;i -biodiwrs i ty, wh i l e  :,t the �:1 1 1 1c 
t ime being able to liw with fi re. 





L 1 v 1 11g you r  en t ire l i fe:: burrowing 
be low sa nd i s  a dau nting enough 

pros pec t ,  bu t  i m agi n e  i f  the  and 
above you r  h ead i s  sca r ing ho t  and 
l ies i 1 1  t he  m idd le  of sol l l c  of th e
dr i est  co u n try i n  t h e  worl d .  The
sa ndy deserts o f  Austra l i a  a rc home  co
the  remarkable m arsup i a l  moles  rh ;1 t
can survive a n d  reprod uce u nder such
except iona l  c i rc u msta n ces.

U 1 1 t i l  recen t l y, it was cons i dered 
t lut  the u n de rg ro u nd hab i t s  o f  
1 1 1arsu pia l l l lO les wou ld  protec t them 
frn1 1 1 fa l l i ng prey to fera l cl t� and  foxes .  
However, researc h er R . ;1 t: hcl  l ';dtr idgc, 
i n  her stu d ies on feral predators in th e 
'fo n a m i D t· s e r t  1 1 1  t h t· o rthcrn 
Terr i tory, fo u 1 1 d t h a t  t hc  rcm,1 1 ns of  
molc .  werc prese nt i n  I O per  ccn t  of 
fox dropµi n gs and th rec pc:r rt· n t or 
fer a l  · a t  droppi n brs that she e x;1 1 1 1 i 1 1 cd. 
Th i s  work has foc t 1scd atten t ion  on th t· 
co 1 1 scrva t io 1 1  sta tus o f  1 1 1 arsu µi a l  moles ,  
and rc:su l tc:d i n  some i n n ova t ive: 
tcrlm iquc: s  ro survey for 1 1 1oles :l ! l d  ro 
study the l l lystcrics o f- thei r c:col ogy. 

' WO speries o r  l l l :l rsu p i a l 1 1 \0 k-s : ire 
recogn ised .  The b b rr: 1 t u l , or nmt lwrn 
rn;1 rsup ia l 1 nolc (No/<11')1(/n ((lllri 1 1 1 1s) , i s  
en I I  fi n�·d w Wcstn 1 1  A ustr : 1  I i  ;1 . ;md 
ocn 1 r, I l l  : i n  : i re rn l i l l  W, 1 rhu n rn 1 
rh rough r ill' ( ; i hso1 1  a n d  C : re;it V i c  or i : 1  
dc:sl-rl, to t he  J l orth-wc:st co:1 s t i n  the 
Eighty M i le Ucach area .  Thl'  more 
w id espread i rj a r i tj : 1r i , o r  sou thc:rn 
m:trsupi :i l  mo le  ( ·. , 1oryrl('., 1 yplr lo11.1) , 
lKt:rn, th roughout  the C rcat Vinor i :i 
l )csert i n  both Western Austr:1 l i ;1 :rnd
Sou th Austra l ia , .lS wel l  as the: somhcrn
N orth ern lt:rri tory a 1 1d 1 1orth-wcstern
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D i st r i but ion of marsu p ia l m o l es 
• Museum specimens • Recent !'l ight mw,

South Aust rali:1. The two spcc1es :ire: 
d i lri wlr to dis t i n gu ish i 1 1  t h L· h a 1 1 d ,  
d i ffor i 1 1g i 1 1  sku l l  charactt· r i stics :i nd 
m i nor cx tc rn a l  fea tures .  l Joth a rc 
t:ons idc:rc:d to be n at iona l ly  rh rca c ened  
due to thc: i r  apparc.:n t  r;irity :l l l d  growin g  
conrerns that popu la t i o n ., 1 1 1 :1y be i n  
lkdi n c  d u e  to li>XL'S, ci ts  : m d  I l l J l l lerou, 
la 1 1dsc:1pe ch :1 1 1ges over rhc p; 1 s t  lT 1 1 tu ry. 

Tiny earth movers 

M :1 r,u p i . , i  1 1 1 nk, 1 1 .lV L' ,01 1 w  of  
t h L· 1 1 mst b i z: 1 rn: physir : t !  fi:a l l l re., of a ny 
1 1 ia 1 n 1 n :1 l ,  a co nseq uo.: n ce u l  evo lu t ionary 
proccs.,es and ancestors th ; 1 t were :1 b lc 
i ncreasin gly to ;1dapt co ;1 below-ground 
I i  fcstyle. They do no t  cxcav:l te 
co1 wt· 1 1 t io 1 1a l  burrow sy.,rc 1 1 1 s ,  bu r  rnrher 
t:1.m ne l  and  backfil l  :is they go, so th ; i t 
t here is l i t t l e sign of th eir p :1ssagc. I n  a 
sense, these biza r re l i ttle a l l imals seen 1 to 

move a l i t t le e l bow room with them as 
they push and dig by mean. of the no. e 
and front legs,  wh i le  t h e  back legs push 
sand bc:h ind  the body. 

M a rsup ia l  mo le s  l ack fu nct io nal  
cyt:s . The  ll attcncd h ead h ; 1 s  a large area 
or exposed, lea t hery s k i n  around dw 
n ost r i l s t h a t  forms ;1 h ard sh i e ld .  
The chc:st a n d  shoulders have wel l­
deve loped bony support, wh ich ,  a l nng 
with the 1 1 :is: 1 ! s h idd ,  absorbs t hc  brum 
of c( 1 1 1 s t:rn t ramming through tht· so i l .  
Thl· ca rs have ;1 s irnpk opcning ,  whid1 
is pa rt ly h idden u mk r th c f o r, ,1 1 1 d  l l l ost 
of the body is covt'red in s i l ky  crc:arn to 
ora n ge fu r. Thc  t.1 i l  i s  sma l l , ma rkc:d w i th 
r i ng-; a l ld  ten1 1 i 1 1atc:s i n  a horny k nob. 

To cn; 1 b lc propu ls ion th rough the 
s;md, the 1 1 1 : 1 rsupia l 1 1 10k '. fo re l i mbs 
have l 1 1 1dcr!c;ll l le co1 1 sidcr:ibk ch:l l lgcs 
:1 1 1 d  h :1w beco l l le cffit:icnt ' showls' . 
Over evol ut ionary ti mL' ,  th L· fore l i mbs 
h ; 1ve rotated :md extc 1 1 s iw 1 m1scub tu rc 
ha s  ckvd opcd tu cnabl c moles  co 
strongly f o rce sand back pa. t the body. 
" l\vo d ig i t s  on earh fore l i mb hav · 
rn:i. s iw rbws, rcn1 i 1 1 isce 1 1 t  nf the bbdcs 
of e : 1 rt h- 1 nov i 1 1g 1 1 1 ; 1rh i ncry, w h ich rut 
: 1 w:1y ; J l  t !w  sand :1 1 1d .,h ove l i t hxb- :mh 
:1s rhc l l l O i c  . ,dva nces. Other r la w, ni l  
d 1 ,· ha 1 1 d, .m· 1 1 1 u ch rcd un'd i 1 1  , i ·1, · .  
I kspi te  be i n g  :1wk w:1 rd- louk i l lg and  
re l : 1 t i vc ly s l uw-1 nov i ng o n  L l i e  surf: 1cl' ,  
moles a rc :1b l l' to disa ppear speedi l y i nto 
thl' s;;ind and thcn dig 1-:ipidly :tw:1y, 
c! L1 d ing c fTorts to dig t h cm up .  

Marsupial mole dreaming 

Desert A borigi n a l peoplc h :ive lo ng 
known :1 bour ma rsup i :1 1 mo les , bcc1 use 
of the i r  habi t o r  occ.:asional ly su rfacing 
:i nd l l l Ovi n g  above g ro u n d .  T hese 
su rface forays lc ;wc distincti ve tracks,  
typic1 l l y  sta rt i ng  w i th :1 c i rcu la r hole 
on ly  a (c;w l'el l l i metres deep (where the
:11 1 i l l l a l  has been una ble to bac.:k f i l l ) , :in d
ending i n  a 1 1e:1t p i l e  of s :1 1 1 d :ibout  I ( )
cc:n t i metres :i cro.is . ! 1 1  between thesl' i s
a s i n u o us be l ly  d r:ig borde 1Td by

Prev1oi1s page 

Main Marsupia l mole .  
Photo D Roff/Na/ure focus 

I nset Marsup ia l mo le tracks. 
Photo - Joe Benshemesh

Left he nolihern marsup ,a l mole . 
Photo Andrew Burbidge 



Above Distinctive track left by a marsupial 
mole shuffling along the surface. 

Right Traditional owner Mary Pan, from 
Anangu-P1tjantjatjara lands, holding one of 
the few itjaritjari people have ever seen. 
Traditional owners have played an integral 
role in recent iljaritjan research, working 
hard and enthusiastically as part of the 
successful research team, 
Pholos - Joe Benshemesh 

paddle-like impressions of feet and a 
small continuous groove left by r.he tail. 
Marsupial moles were not important 
food for Aboriginal people, presumably 
because of their small size and low 
encollnter rates. However, they are 
important in Aboriginal mythology 
and their blindness and tllnnelling 
habit feature in several Tjukllrrpa 
(Dreaming) stories abollt their exploits. 

In an attempt to clarify their 
distribution and abw1dance in desert 
areas of WA, the Department of 
Conservation and Land Manage1uent 
carried out a study with the assistance of 
Jan Turner, an anthropologi t with the 

gaanyarjarra Council. Observations of 
moles by Aboriginal people were 
collected throughom the Great Victoria 
and Gibson deserts, greatly extending 
their known distribution. Aboriginal 
people saw moles rnost often in winter 
and after rain, which appeared to 
force moles to the surface due to 
waterlogging. Ngaanyatjarra people 
refer to marsupial mole as irjarri irjarri 
or irjarrutju, and they feel affection and 
ympathy for the 'old bhnd one '. 

A LANDSCOPE Expedition to 

Queen Victoria Spring Nature Reserve 
in 1996 located a dead mole in the 
most serendipitous fashion. After 
initially stepping over what looked like 
a dingo dropping, closer examination 
revealed a large pair of claws on the 
foreleg. This find extended the range of 
marsupial moles more than 450 
kilometres further south than previously 
known, to the southernmost pare of the 
Great Victoria Desert in WA. 

Anatomy 

The initial discovery of the 
marsupial mole generated much 
excitement in the scientific community 
and intense debate abom the mole's 
relationship to other mammals. Much of 
what is known about the anatomy of 
the moles is based on dissection of 
Museum specimens many collected in 
the late 1880s and eady 1900s. Despite 
the lack of sophisticated equipment, 
Stirling (1888 and 1891),Wilson (l 894), 
Gadow (1892) and weet (1904) were 
able to document and publish many of 
the remarkable features of the species. 

Even so, the existence of a pouch 
(marsupirn11) was not initially noticed 
and they were grouped with the 
monor.rernes (such as the echidna and 
platypus). 

Over subsequent years, marsupial 
moles were �hulled from one 
mammalian group tO another, 
eventually being placed in their own 
family (Notoryccidae; derived from the 
Greek words notos meaning'south wind' 
and oryktes meaning'one who digs ' thus 
'southern digger') with links to the 
poJyprotodont marsupials (such as 
bandicoots). Recent work by Mark 
Westerlllan, using modern genetic 
techniques, found that marsupial moles 
were so different from other marsupial 
families that they warranted their own 
Order, indicating that moles have been 
evolving independently of other 
marsupials for a long period. Marsupial 
moles have external features and habits 
similar to the golden mole of Africa, but 
have evolved from entirely different 
ancestors, providing a fabulous example 
of convergent evolution. 
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Ecology 

Very l i t t l e  1s known about the  
ecoloi:,,y of m:irsupi : i l  moles ,  in part 
because they arc . o d i fficult to keep in 
capt ivi ty. The longe't captive record is 
ju st 1 0  weeks, but most di<.: wi th in  a 
month .The reason for this is unclear, bu t 
s tre. s and ou r poor Lmderst:1 1 1di 1 1g of 
these :mimals' requ i rl'mcnts arc probably 
involved .  Unt i l  n.:ccnt ly, our knowledge 
of their ecolo!,'Y has been l imited to 
what can be gleaned from Museum 
pecimen :md a range of ob e,vcrs, 

including Aboriginal people, who have 
encoun tered the animal  . For example, 
we know from specimens that  th e 
female rep,uductive system is similar to 
tha t  of other mar upials , and that females 
may have up to two young at a t ime 
(they only have two teats) ,  even though 
young have only been recorded twice. 
We also know that the ce te of the male 
are situated between the skin and the 
abdominal wal l-a mo t tmusual 
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Above Typ i  <1 1  Great Viclor ia Desert sand­
dune count , y inhabi lecl by mars 1p ia l  moles. 
P/Jolo D,,vul Pew ·on 

Left /\ l ,nc o f  11101 1 1  d !, wf 1crr l i l t' m.:11 !> 1 1 1  i i ; i l 
rnol hc1s nea r ly surlacecl m, n,erou t unes. 
Photo Joe Benshemesh 

posi tion for ;1 m;irsupia l . i >n:su 1 1 1 ;1bly, this 
i s  a nother ; td:ipt:i t ion for thei r 
underground l i fe. tyle, where thcr<.: is 1 10 
cool ing advam:igc i n  havi ng an external 
:crotum , bllt wh ich  may offi:r so1 1 1 e  
protective benefits a s  we l l  a s  reducing 
drag. Uu t  noth ing d:c i s  known about 
the reproduct ion. There ar<.: so many 
pL1 zzl ing CJl lCStions, s\ lch as how 1 1 1ol e. 
find  each ther co m:m: in :i l l  that sand. 

M us <.:u m  speci mens  h ave a l st) 
prov ided a l m ost :i l l  of the :1v: 1 ibbl e 
infor m:1 r io1 1  on the diet of marsupi: i l  
1 1 1oks. M ost of the diet consists of ants 
(panicularly the i r  eggs). tt-rm i tes :ind 
beetles, w i th occas io iul traces of .�pidcrs, 
grasshoppe1 and  seeds . In captivity 
mol ·s have eaten th<.: larvae of : 1  variety 
ofbct·tlcs, moths and other i nvertebrntes, 
c<.:n tipcde · •  spiders and even geckocs. 

A kaka rratul (northern marsupia l  
mole) recently caught by Aborigina l  
people nea r  Pu nmu com mun ity was 
sent to Phil ip Withers a nd Graham 
Thompson ,  p hy iologists at The 
University of Western Australia. They 
found that the body temperature of 

the mole was low (averaging arou nd 
30. 8° C) rcbtive to other 1 1 1an1pials and
also ,�rngcd widely whi le i n  c:iptivity (22 
to 3 1  ° ) .  I t, :ibi l ity to toler:1 tt' a low 
and fluctuating body t<.: 1 1 1per:itu rt· 1 1 1: 1y 
a l low th e mole to reduce i t� energy 
c nsu 1 1 1ptio1 1 (s ince fewer resou rces :m: 
spent keeping rhe body tcmperatu rt· 
clev:1 tcd) . This h:1s been i 1 1 terpret<:d :is 
either an adapt.1tion to avcJid overhe;1 t ing 
in the mois t  l l l icrohabi tat o f  the soi l or 
perhaps to cope w i th rd;1 t ivcly scarrc 
resour  ·es i 1 1  the  soil profile . 

D u r ing the last th ree yea rs ,  Joe 
Benshell lcsh has been working with 
Aborigi n :1 1  peop le a1 1d Earthwa t ch  
vti l un tccrs i 1 1  t he  A 1 1:1ngu-Pirja 1 1 tjarj :1 r:1 
b 1 1ds o l - South Aust1�1 l i :1 to try to learn 
:1bout  rhe ccolo!,!;y of itjar i tj:1 r i  i 1 1  the 
fi e l d .  Usi n!,!;  :1 b l end  of tradi t io 1 1 ;1 l 
tcd 1 J 1 it1 ues such :1s t 1�ic k i 1 1g, h igh-tech 
su rwi l l : 1 ncc equ ip 1 ncn r  and good old 
showl l i ng ,  t h is work has been 
r<.:l l la rbbl y successfu l . Nl'W 1 1 1 ethods 
h : ,ve bee 1 1  tl cwloped to rew:1 1  the 
hac k fi lkd 1w 1 1 1l'ls o( rhc  :1 1 1 i 1 1 1a l s ,  ;1 1 1 d  rhis  
h . 1 s  prov ided 1 1 1 urh- 1 1cnlcd tcd 1 1 1 iqun
for survey and for p iecing tot;e t lwr lhl'
subt err:1 1 1 c:m l i rl' or marsupi:i l 1 1 1o les.

The resu l ts haw lwe n  surpr is i ng.  
Fnr e:>: : ! l npk,  i n  th e s : 1 1 1 K· ;in:a s in 
w h i c h  we wou l d  wa l k ten s of 
k i l ometres to find :1 s i ngk m;1rsup ia l  
mok- track  on the su rface, wt: have 
foL 1 1 1 d  the l'q 1 1 i va kn t  of  tens  o f  
k i lomctrt·s of their  b:ic k f-i l l ed t u n n el s  
p e r  hect:ire u nderground .  This i s  partly 
d l l l' to the fact that the i r  u n dergro und 
signs m :iy l a s t  for yc:1 rs compa 1Td with 
on ly  day. for . u rfoce tracks,  bu t  i t 's a lso
a reflection of these :1 1 1 imals '  fossor i a l
habi t., a 1 1d tha t they surface on l y  rnrcly.
I 1 1 d eed, ex:1ctl y why marsu pia l  mo l es
smfoct· :l t a l l  i . a puzz l e, give n the
vu l nerab i l i ty of these bl ind :rn d s low-
1 1 1oving :rnima l s  ro a host of potc 1 1 ti a l
preda tors. U nderstand i ng t he  th rc:it
pos<.:d by i n troduced predators. su ch as
foxes ,  i s  part i c u l a rl y  i m po rt an t  :ind
depends  0 1 1  why, a n d  how often ,
1 9ant,pn surface. Tradit ional track ing
sk i l l s  have been i nva l uable i n  ri ndi ng
signs of moles 0 1 1 the su rfuce and in
in terpreti ng the behav i o u r  of  the
ind i viduals  that made them.

These techniques rely on signs the 
moles leave behind and provide a boon 
for answering many questions abou t  
th eir distribu t ion, habi tat preferences 
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Right Walalkara Indigenous Protected 

Area Ranger Robin Kankanpakantja 

listens to the sound of a marsupial mole 
burrowing through the sand. 

Photo - Joe Bens heme sh 

Below right Southern marsupial mole 

eating a gecko. 

Photo - Milt.e Gillam 

and general ecology. But without being 
able to observe individuals in their 
natural environment, it is difficult to 
deduce much about their behaviour or 
to estimate population izes. A means of 
observing animals going about their 
daily lives is therefore essential, and we 
have been developing ways of detecting 
and 'observing' 1cprJtJari using 
geophones (vibration detectors used in 
seismic and urveillance work). 

Fortunately, itjaritjari make very 
distinctive tunnelling sounds :md, with 
a grid of geophones, it is possible to 
count the number of individuals 
underneath the surface, and track the 
animals a they go about their normal 
activities underground. Although we 
have listened to the geophone grids for 
many hour and detected some 
itjaritjari, only a computer is able to 
listen long enough to collect systematic 
information and plot the animal's 
locations. To do this, George Jung 
(Geo cience, Monash University) has 
developed a sophisticated sy tem that 
wiJJ be trialed in the field thi year. 
While we may have to wait a while for 
an itjarirjari to wander into oui: study 
area, we are confident that when chi 
happens a wealth of information on the 
habits and ranging behaviour of these 
strange little animal will be obtained. 

The successes in the Anangu­
Pitjantjacjara lands have been largely due 
to the collaborative spirit of the work, 
and finding a site at which the animals 
tiJJ occur in reasonable numbers. Bue 

we don't know how representative this 
is of the vast areas in which the two 
species of marsupial moles are thought 
co occur. There i an urgent need for 
urvey throughout this range, and any 

sightings should be carefully reported. 

Mole patrol 

A 'Mole Patrol' kit encourages 
people travelling through desert areas to 
,vatch out for moles and their distinctive 

tracks and to report any sightings 
(see 'Bush Telegraph', LA DSCOPE,

Summer 2002-3). The information 
packs, which contain photos of the moles 
and their clistincrive tracks, are mailed to 
observers in the hope that further 
ightings can be made of this elusive 

inhabitant of tht de ert. If you would 
like further information, plense contact 
the Mole Patrol on (08) 8952 1541 or 
by email (tsnnc@ozemail.com.au). 

So next time you are out in the 
desert, especiaJJy if it's wee, watch out 
for the huffling tracks of the mar upial 
mole. You just might be lucky enough 
to see one of the most bizarre and 
interesting Australian mammals. 
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Cape Le Grand National Park 
European heritage 



Wild coastal sccncry, rugged 
,rranite pc:iks and swccpi11g 

hcath lands ch:ir.a:tcrisc Cape Lc Cr.rnd 
Nntional J >.1rk, a park or around 32,0!Hl 
hcrtarcs :1bout 30 kiloml"trcs \Ouch-cast 
or ·spnann·. 

hc Fn.:nd1 were.: :1mo11g thc first 
Europt·a11s to t·xplorc this roast. :1rriving 
in I kcc1 nbcr 1792. A11 expedition, 
under the command of Ad111i1�1I 13ru11y 
I )'E11tn.:castcaux, had saikd cast along 
ti 1c wolcnt so11Ll1 ·oasL of wh.lt was 
known :is 'Ncw Holland'. I )cspite :t 
brief to cxplor · thc b11d for it� w:itcr 
supply and agricultur:11 potential, and to 
report on it� local inhahit:mts, thc sailors 
did not venture.: ashore until they 
reached wh:it is now Esperance, whcrc 
they sp,·11t :1 few cby .. 
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• Cape le Grand Natlonal Park 

Howevt:r, the l're11ch were for from 
i111prcsscd by what they sa, .. Tht· 
expeditio11's ll:1turalist, Labillardicrc. 
noted tlut: 

'the intermr country was imerspcrscd 
with .,:111dy downs which had the 
;oppcar.111cc of gre:ir sterility'. 

hc ·olours :111d forms of the 
sandplain hc:uhs proniised no 
agri ·ultur:11 prospect\ Lo European eycs 
:Kcusto11wd Lo bright greens. Uut the 
wilclnowcrs delighted the n:1tur:1list, 
a11d a1no11g Labillardicrc\ discovt:rics 
was creeping banksia (/3n11/.:si11 repc11s), 
whose ground hugging Aower. rely 011 

pollin:ition by 111:immals such as the 
ho11cy pos.,um. 

The Prench 11:imes of many features 
arc a k:g:1cy from this period of 
exploration. L:tbilbrdiere described the 
events th:1t led to the ll,lllling or the 
southern cape: 

'L' li5ptrr111u· w:is driving towards the l:111d 
so rapidly th:lt ,he W:IS Oil the point or 
bcmi,; stranded when Citizen Le Gr:rnd 
. . . wclll to the 111:isthcacl in the very 
midst of the tempest a11d almost 
i111mcdiatc·ly carllc duw11, cxplai11ing 

with e11tl1usiasm that the. hip was ouc of 
dangcr 1 1-k then pointc·d out the 
and1ori11g place ... This disrnvcry saved 
both the· ,hip, I L'l:..,J'ir,111«· :1nd t.,, 
l�,·dw1·rlwl ... We· gaw lthc· c:1pc·I ... th.:
11:1J11e of :iuz.:n Le· Gr.11,d'. 

Flinders 

The lll'XI mariner of note to arrive 
was Englishman C:1pt:1in M. tthcw 
Flinders i11 1802. I-It: w:l\ determined 
to tt�ivcl through tht: isl:mds, which 
D'Entrccastt:aux h;id namcd the 
Archipelago of the ltechcrehc, but 
skirted 111 1792. However, he 
cncountcrcd a fairly severe summer 
storm. With, according to Flinders: 

'110 pru.,rlect or· sllt'lter under :111y uf the 
i,lands. I fouml my,df llllder thc 
nt· ·e,sity or :11\opti11g a ha,ardom 
111c.1surc . . . WL' stc•ercd din:ctly befi,rl' 
the wi11d for till'. main co;ost, wl,crc lhc 
appcar:1m:c of rn111e beaches behind 
ntlwr islarals. !c;,lVe a hope of fi11di11g 
ancl1orngc·. At .,cvc11 in the cvc11ing we 
entered a small sandy hay, and fi11di11g it 
shdtcred evcrywher,· except from south 
west . . . the :111d1or was dropped. he 
uitiral cir,·umsrancc under which this 
pl:Kc was dis ·ovcred induced lllC to give 
ir the 11:1111,· of L1Kky ll:1y.' 

Like l)'Entrecaste:iux Flinders was 
unimpressed with the appearance or

the land, though astonished at the 
variety of wildAowcrs: 

'The vegetation ind,,cd consisted of :111 
:ihundam variety of shrubs :111d small 
pl:1nts and yielded a delightful harvest co 
the bor:rnist,, hut to the· hc·nlsmc>n :ind 
ndtiv:Hor promised ,a,thing, not a hbck 
of grass, nor a squarc yard of soil from 
which the seed delivered tu it could be 
cxpcctt:d b:ick, w:,s pnceiv:tblc to the eye 
in its course over thcSL' :1rid plains.' 

Previous page 

Main Thistle Cove in Cape Le Grand 
National Park. 
Photo Col Rober/s/lochman Transparencies 

Insets from top Illustrations of Captain 
Matthew Flinders and Aclmiral Bruny 
D'Enlrecasleaux. 

Above left Captain Matthew Flinders, 
Image- Milche/1 Library. Stale Library of NSW 

Left Detail of la Recherche and 
l' Esperance. taken from a paint111g by 
Frederic Roux, now in the Musee de La 
Marine, Paris. 



However, Flinders thought Thistle 
Cove 'a smaJI but useful find' and 

n:irned it after Mr Thistle, the crew 
member who discovered it. With both 

wood ,md water here, Flinders thought 
it superior to Lucky Bay. 

Dming the visit, Flinder's gardener 

Peter Good became one of the first 
Europeans to scale Frenchn1ans Peak. 
He wrote that: 

'on ascending near the summit and 

arriving at the entrance we had supposed 

n cavern-we were astonished to find it a 
natural arch-entirely through the 

mountain on the summit we could 

count che country set on fire in 9 

differe·nt place, by the natives . . . but 

what we saw is barren, no lux11riant 

vegetation to be seen'. 

The fires were nsed by Aboriginal 
people to flush out animals and 
promote new growth to attrKt game. 

Good also described their attempcs 
to sample the local bush tucker, in this 
case the fruit of the zamia: 

'In t!iis day's excursion we met with a 

species of cycad with plenty of green 

fruit-on Clltting it open and tasting, the;, 

seeds were very palatable and full of 

juice. As water was scarce we ate heartily 

then made a Gre and roasted them and 

ate it in that form-but very soon after 

(were] taken with a pain in the stomach, 

a headache and repcat.:,d retching which 

continued all day'. 

The seeds of this plant were a staple 
food of the Aboriginal people, but they 
first removed the toxins and carcinogens 

by a complex and lengthy method 
involving leaching, burial and roasting. 

Sealers and whalers 

The next wave of visitors was the 
sealers, many of whom were fur 
hunters from Van Dieman's Land 
(Tasmania). The skins of New Zealand 
fur seals were particularly valuable, 

Above Lucky Bay. Cape Le Grand National 
Park. 
Photo - Jiri Loch man 

Below left This small unnamed bay 
between Lucky Bay and Thistle Cove can 
be seen wl1ilsl walking !he Cape Le Grand 
Coastal Trail. 
Photo - Marie Loch man 

Below Other crew members became 
extremely ill, after sampling the seeds of 
the zamia (Macrozamia reid/ei). 

Photo - Jiri Lochman 
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retching IS shillillgs at l<illg George 
Sound ,111d mon.' th;111 two pou11ds in 
London. H OWL'V ·r, by the 1840s, 
Western Australi:i's first industry h:1d 
rnlbpscd with the d ·cim:ition of 1hc 
\L·:il popubtions. 'lbd:1y, though, both 
Austr,ilia11 sc:1 lions and cw Zealand 
fur sc:ils :ire occasionally seen re:ting 
on the shores of these bays. 

Like scalcrs, whalers wcrc among 
th· first non-Aboriginal peopk: to 
benefit from th· 'di�covcry' of this 
rnasllinc. As the n:imc i111plies, tlw 
preferred t:irgct, in tlw d:1ys of opc11-
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bo:it whaling with halld lwrpoom, was 
tl1L' �outhcrn right wink. Thi� is 
bL·c:lllsc it was slow swimming, floated 
, lwn dead and yielded largc amount., 
of valuable products, particularly oil 
for illumin:11ion and lubrication, :ind 
baleen (horny pbtes that h:111g from the 
whale's u1 per jaw, used to filtcr food). 
Fortunately, thc�c whales have now 
i11c1Tascd in numbers from 11c:1r 
1:xti11ction in the late 1800s and, in 
winter and . pring, right whales arc 
frequcntly sightc I along this co, srline 
whcn fomalcs come clo. c to shore to 

give birth. A v-sh:1ped blow, the lack of 
:i dorsal fin and squarish flippcrs 
distinguish the right wh:de from 
other.,. hesc 111:immals :ilso h:we horny 
light-rnloured growths called 
callosities :irm111d their heads, and thL· 
pattern of these is 1111iqul.' to l.':1ch 
:111imal. 

Eyre overland 

111 1841, while :mrn1pting to 
become the first Eurnpl.':111 m cross from 
South Au�tralia to Albany by land, 
Edward John Eyre and his Al original 
guide Wylie approached Cape Le Crand 
from the i.:Jst. Exhausted and s11rfcri11g 
from the rigours of crossing the 
Null:irlmr, they wcrc heading forThistlc 
Cove where 1:li11dn� had previously 
n.:corclcd frl'sh w;1ter and whne Eyre 
hoped to f111d food: 

·w1..· cnt11111e1u;ed our Journey wirhout 
hrc:1kfast. I.kin� 11<.:arThistk C:ovc, whn� 
I i11tc11,kd to h:ilt srn11c· ti111,· ... I was 

Above Looking over Qranile lo1·s and This le 
Lake lo Frenchmans Peak. 
Photo Bretl Dcnn,s/Lochman 
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Left Southern right whale. 
Photo - Steve Sadler 



Right Hellfire Bay. 
Photo - Sieve Sadler

Below right Rossiter Bay. 
Photo - Dennis Sarson/Lochman 
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anxious co husband our little ·tock of 
flour in the hope that ar che little fresh 
water lake described by Flinders ... we 
should find abundance of flag reed for 
our support'. 

This reed was a 
(Typhn ang11s1ifolin), 

thought: 

native bulrush 
which Eyre 

'[an) excellent and nutritious food ... of 
agreeable flavour and wholesome and 
satisfying to the appetite'. 

On reaching Rossiters Bay, Eyre 
recorded that: 

'upon looking cowards the sea I thought 
I had discovered a boat sailing in the bay. 
Having haHily made a fire ... we fired 
shots, shouted, waved handkerchiefs and 
made every signal we could to attract 
attention, but in vain ... we stood silently 
and sullenly gazing after the boat.s as they 
gradually receded from our view. Whilst 
... brooding over our disappointment we 
were surprised to see both bo.1ts 
suddenly lower their sails ... Poor Wylie's 
joy knew no bounds and he leapt and 
skippered about with delight ... I was no 
less pleased ... [soon) we were domiciled 
on board the hospitable Mississippi---:\ 

change of circum ranee so great, so 
sudden, o unexpected that it sce1m:d 
more like a dream than reality.' 

The Captain of the Mississippi, a 
whaling boat, was Mr Rossiter, after 
whom Eyre named the bay. Nearby 
Mississippi HilJ, visible from Lucky Bay, 
was named after the hip.The Mississippi 

had arrived a few weeks earlier for the 
whale season. One chase wa made 
while Eyre was on board but was 
abandoned when they realised the 
whale was a humpback.Eyre noted that 
the whaling life was 'one of regularity 
but considerable hardship'. Once they 
had recuperated and had been provided 
,.vith tores, Eyre and Wylie continued 
their journey and reached Albany a 
month later. Like those before him, 
Eyre con idered the whole south coast 

'arid and barren in the extreme which 
no doubt delayed further interest in this 
coastline. However, he noted tl1e Cape 
Le Grand area: 

'Altogether seemed a favourable place 
and had we not 111ct with the wssel it 
would have held our to us the prospect 
of obtaining an abundant supply of food 
for ourselves'. 

A party led by explorer and 
prominent colonist John Forrest also 
passed through the area in 1870, in 
search of good country for pasture. 
During this expedition, Frenchmans 
Peak was named by his brother, 
urveyor Alexander Forrest, because it5 

shape was said to resemble a man 
wearing a Frenchman's cap. The 
Aboriginal name for the peak is 
Mandoorbureup. 

Today, the wild coastal cenery, 

wide beaches set in sheltered bays, 
rugged granite peaks and sweeping 
heath.lands continue to attract visitor 
to Cape Le Grand ationaJ Park. 
However, they are also encouraged co 
reflect on the park's early history. A 
two-kilometre return heritage trail 
enable visitors to retrace the footsteps 
of these early explorers. 
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Spinifex 
in your socks 

Bushwalking the Pilbara 

by Judymae Napier and David Whitelaw 



T he Pilbara region covers more 
than 5(,3,951 square kilometres of 

Western Australi,1 1s north-west, from 
the 'beach to the border'. A 11 :1re:1 
nearly two-:111d-a-half time. that of th-: 

State of Victoria, it is grand in both 
sizc and v,1ricty. l'ristinc islands, shcll 
beaches, hidden d-:serts and ,rncie11t 
seabeds :ire :ill part of this u11i9uc 

bndscap-:. A closer look reveals WA 's 
I, ighcst µenks, deepest gorges and 
oldest rock formations. In a playground 
of this 1mg-11itudc, there is 110 waiti11g 
i11 line. There arc cndless opportuniti-:s 
fr>r thme who don't mind going out 
:111d getting dirty to embark upon a 
jtn1rney of tfocovery in this final 
frontier. 

Dist:mccs from J >erth co the Pilbar:i 
region :md between its parks arc great, and 
this c:111 li111it the :111H)L111t of ti111e 

visitors have :1vaibblc to spend in each 
park. With this in mind, there is :1 

variety or tr.1ils tlut will helµ you 
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experience the best of each park­
some of the best walking and, in some 
pl:!ccs, scrnmbling in ht: Pi Ibara. While 
111:111y of the trails are suited tO a range 
of- t:xperit:nce :rnd fitness levels, the 
more :1dw11turou� walks posr 
sig11ific.lllt risks and must 11ot be 
ulldertakcn lightly. 

Take the high road 

There :ire sevt:r:1! walktr:1ib for 
thost: who like· to be 011 l,)p of things. 
Tht: 13actjirr:1jirra Trail is a loop th:1t 
tr:ivcrses the top oi· C::1pc Ra11gc 
Natiollal Park, negotiates the ruggnl 
limt:sto11e passes sµectacular canyo11s 
:ind of

f

ers bre:ithtakillg views cast to 
Ex mouth Gulf and west to the narrow 

eo;1stal pl:1i11, sand dunes :Ill l beaches 
th:1t form p:irt or the world-class 
Ningaloo M:1rim· P:1rk.Tht: tr:1il begim 

a11d ends at the Thomas arter 
Lookout, which-at 31 I 111etres above 

sea level-is one of the highest point� 

on the cape. Thomas Carter was a 
natural historian and collector of bird 
spccinnns who lived for a while at 
nearby Poim Clones. Ht: is niost 
famous for collccti11g the typr specirna11 
of the spinifexbird (J;rm,io111is rnrter). 

Lin1esto11e si11kholes arc a 
prcd ,minant feature of this cratered 
Lmdscape, providing a window into the 
c1vt: network th:it worms it. way 
bcnt·ath Lill' ranges. Ti) avoid ;1 f:t!I, st:1y 
011 tht: formed trail, which takes you uµ 
and down the r;mgcs, ;111d passes 

through dry cr,·ek beds carwd by 
torn:11ti,1l r:1111 ,md flooding. The 
climate is much drier now, but summer 
rainfall co11tin11es th· wt:athering 

process, undt:n.:utti11g hard byers and 
eve11t11ally ,·:n1sing brg,· blocks of 
material to break off and tum bk- to tlw 
bottom or lhl' gorges. There is 
110 permam:nt w:1tcr in the Cape 
R.angc gorgt•s and medium to lo11g­
rn11ge walks through the area :1re 
recommended for the cooler months 
of the year. 

I )odging ca111cls is 11ot so111ethi11g 

you'll have to do :dong the Chichester 
R:111gt' Ca1nt·l Tr;1il, but spare :1 thoughr 
f<.,r tht· animals and people that m:1dc 

:1r1d ncgntiatl'd ,hl'sc lr:Kb. Tlw c'11ncl 

trail in Millstre:1111-Cliichester N,1tio11:il 
J l;1rk was the transport mutt: used by 
c:nncl ;111d bullock tea111s to earry 
goods from the µort ,It Coss:1ck LO tht: 
inl:md l'ilb�1ra :u1d ru export the wool 
eliµ back out. They would carry up to 
11i11c trnmcs of supplies.The Chichester 
IClllge escarp111t:11t was so stecµ thal a 
blacblllith's shop w;1s set llf' 
permanently at the foot of tlil.'. range 
11e:1J" l'ython l'ool. Herc, the s111ithy 
repairt:d wheels and brakes that had 
tomt: :1p,1rt 011 the 'big hill'. 

P,-evious pnge 
Main The Chicluis\er R,rnuc. 
Pho/() David /3c[lmi 
Inset Roar ls icle w,lcl I lowers. i 11c I ucl i ng 
pmeush1ons, mulla-mullas and claisies. 
Pllo/o Bill Bachman

Left Mount Augustus National Park, 
looking east across mulga plains from 
Edney's lookout track. 
Pllolo - Bill Bachman
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Trails at Mount Augustu National 
Park will have you roaming up, down, 
around and over as you explore one of 
this State's most intriguing natural and 
cultural features. At twice the size and 
almost three times the size of Ayers 
Rock (Uluru), Mount Augustus rises 
abruptly from its flat surroundings. It 
has many fine examples of Aboriginal 
art that are many thousands of years 
old. At dawn and dusk, the colours of 
Mount Augustus change almost by the 
111.inute----from deep indigo to bright 
pink, orange or red, and occasionally 
green. You have to see it to believe it! 
(See 'Mount Augustus National Park', 
LANDSCOPE, Winter 1995.) 

WA's two highest mountains­
Mount Meharry and Mount Bruce­
are found in the Pilbarn region, and 
both are in Karijini arional Park. The 
park also protects a section of the 
Hamersley Range, which is the most 
extensive elevated area of land in 
Western Australia. 

Mount Meharry is the tallest peak, 
ar 1,245 metres, and Mount Brnce is 
che second highest, at 1,235 metres.You 
can fonr-wheel-drive to the summit of 
Mount Meharry, but the Mount Bruce 
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Right Hancock Gorge in Karijini National 
Park. 
Photo -Jiri Lochman 

walktrail requires you to walk all the 
way. Mount Bruce, known as 
Punurunnha to the local Aboriginal 
people, signifies the boundary of 
different language groups and features 
in many local legends. The visitor's 
book at the summit also tells a few 
tales. "I feel like an eagle up here ... it's 
fantastic" co "I'm on top of the world". 
Most of a day is required to do the 
walk, enjoy the views and explore the 
airy summit ridge. Visitors who can't 
get all the way to the top can still enjoy 
some great walking, views and 
interpretation closer to the car park. 

The low road 

If Mount Bruce feels like you're on 
top of the world, Hancock Gorge 
would have to be a journey to the 
bottom. While the gorge is not 
completely enclosed, with the height 
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of the cliffs and its sheer narrowness, it 
might as well be. Rocks have been 
worn smooth by the turbulent waters 
of flash floods, a reminder that the 
gorges are no place to be when there's 
rain about. Rocks and gravel flood over 
the gorge rim, scouring their way 
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down to Junction l'ool, when.: they 

combine with th,· debris and water 

from three other gorges before 

continuing downw:irds to Lhe river 

floodpbin. This trail includes so111e 

de111:111ding cli111bi11g 011 high, narrow 

ledges, and is 11ot for dw faint-hearted. 

At I )ales Corgc, in l(:1rijini N:1tirnl:II 

1>ark, you can follow a trail that takes you

along the rim of· the gorge before

11q.:oti:1ting the ste,·p slope down

to Fortrsrnc F:1lls, Olll" or the p:trk\

spectacular :1ll-year-rou11d watcrf:dls.

The many trees seen along the gorgt:

ri111 and surrounding landscape include

river gums (l111mlyJJl11s ra111aldull'nsis) up

to five metres high and w1:eping

northern paperbarks (Mda/euat a��c11ll'a).

Descending into the gorges, you p:1ss

native fig trees (/:ims pla1ypoda) and

cypress pines (Callitris .�l1111ro11f1ylln)

known to have survived for 380

years inside this dyna111ic gorge

environment. Further along the Dales

Top Lale alternoon reflections in Dales 
Gorge near Circular Pool in Karqin1 
National Pa1·k. 
Photo -£3re/l Dennis/Lochman Transparencies 

Centre left Forlescue Falls in Karijini 
National Park. 
Pholo Jiri Loc/Jman 

Left Mixed wildflowers including Goodenia 

sp., along Edney's Lookout track, al Mount 
Augustus. 
Photo - Bill Bachman 



Right Snappy gums in Karijini National 
Park. 

Pho lo - David Bettini 

Below right The Homestead Visitor Centre, 
in Millstream-Chichester National Park. 
Photo - Dennis Sarson/Lochman 

Transparencies 

Gorge trail you reach the aptly-named 
Circular Pool-a rock amphitheatre, 
spring-fed by crystal clear water 
tumbling down the fem-lined waJls. 
A dip here makes all the effort 
worthwhile. Brightly coloured 
dragonflies flit over the surface of the 
water, their voracious appetites 
supplemented by smaller insects 
buzzing around the pools. OnJy the 
stunning colours found in the rocks 
and pebbles along the gorge floor are 
able to compete with those provided 
by the unique insects found in this 
ancient envirornnent. 

In the Pilbara, there is much to 
remind you of the hardships people 
faced when they came to live in a 
region so foreign to many of them.The 
area suuounding Millstream was once 
a thriving pastoral station, family home 
and tavern, nestled between the 
Hamersley Range and the Chichester 
Range in the floodplain of the 
Fortescue River. The walktrail around 
the homestead lets you explore 
Millstream as it was in the early 1940 
[nformation plaques show the way, and 
cake the perspective of a 12-year-old 
boy, keen to share his favourite places 
and good times with you. The 
homestead environment is an oasis of 
permanent pools and lush tropical 
palms that have been preserved to give 
vi itors an experience of the amazing 
contrasts that only water can bring to 
the dry outback country. The 
Millstream homestead is now the park's 
visitor centre, providing interpretive 
information and insight into the lives 
oflocal AboriginaJ people and European 
settlers since before the last century. 

The local Martu Aboriginal people 
know Rudall River as Karlamilyi. 
Located where the Great Sandy Desert 

and Little Sandy Desert meet, it is one 
of the world's most remote national 
parks and is also Western Ausu·alia's 
largest. Rugged be.iuty, desert dunes, 
salt lakes and mountain ranges await its 
visitors. Be prepared, however, as the 
outback can be an unforgiving place 
for adventurers who are ill-equipped or 
not self-sufficient. (See 'Rudall River 
National Park', LANDSCOPE, 

Autumn 1997 and 'Land of the Lost', 
LANDSCOPE, Summer 1996-97.) 

Meet you at the coast 

ff you enjoy exhibitions, the 
Burrup Peninsula is for you. On show 
is an open-air gallery of mystical 
artwork-en"'raved over thousands of 
years-that shows a richness of 
traditional culture. Many sites also 
house sheU debris and stone artefacts, 
standing tones and patches of rock 
abraded from seed grinding. 
Temperatures among the rock piles can 
become quite high, so choose your 
time carefully. Don't forget to take a 
breath and capture the mood of this 
ancient rock art site and enjoy the 
experience that our unique Aboriginal 
heritage provides us. 

For an experience of the more 
natural kind, a walk along the northern 
rim ofYardie Creek, in Cape Range 
National Park, offers great views of the 
gorge and Indian Ocean to the west. 
Look out for the stilt mangroves 
nestled along the creek's edge, the grey 
foliage and mauve flowers of the Yardie 
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Creek morning glory (/p,,11wca 

)'Ordic11sis) :rnd rock figs (/ .'irns 

/,n,d1)'pt•d11) protruding fro1ll li11a:s1om: 
cracks :ilongsidt· he walk trail. As you 
lllakc your way along the gorge, look 
carefully down :ind along the wall 011 
the other side. The black-footed rock­
w:ilbby (Pctn;i:o/(' lotemlis) lives along 
rhe rock face of the gorge. A number of 
birds also !lest alollg the limestone cliff 
faces, while white-breasted se:1 eagle. 
(l-folin,·ct11i /rnn,Jiastcr) and ospreys 
(P(llufio11 lrn/in,·111.() soar overhe:id. 
The rugged limestone land. c;1pe of 

:ipe R.:mge provides a st.irk backdrop 
to the turquoise waters surrounding 

ingaloo Rec( but, in 111:iny ways, 
highlights the spectrum of scenery 
offered to visitors to the Pilb:ira region. 

A time to visit 

Most visitors to the Pilbara region 

arrive during autumn and spring. 
Winter days are plcas;mtly warm and 

clear, although nights can be ·old and 
sometimes frosty. In the peak su111mcr 
months, the refreshino- cool waters of 
the gorges and rock pools-which 
in winter can be too cold for 
swimming-compensate somewhat for 
the extreme heat. Summer has its own 
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:1dva11tagcs, with longer evenings and 

k�s bustle from orhn tourists in thl' 

parb. I lmwver, LK :1warl' that Lhl' 

weather c:in changc dramatically, 
because the l>i]bar,1 has a tropi ·:ii, sl'mi­

dcscrr ·limatc th:it is pronl' to cyclones 
and min-bearing thunderstorms. This is 

all part of the excitement that makes 
sure we keep one eyt: on the weather 
when venturing'out back'. 

Getting around the Pilbara is 

all part ol the discovery, wilh 
opportunities to fly, drive, take a ,-.uided 
tour or get off chc beaten track. 

The d 'sci nations on offer can provide 

you with so many choices char then: is 

alway� more to sec :rnd do, even after 

you've visited the rugg ·d coastline, 

seen th' mountain ranges and escaped 
to the desert s:illd dune .. 

he . election of walktrails we have 
covered give. only a glimpse of 
the discoveries you can make. 
The Department of Conservation and 
Land Management will soon release 

a book on walktrails in :di of 
the Pi Ibara region'. national parks. 
Bus/nun/ks i11 the Pilbara will invite 
those with an adventurous spirit to 
come and experience the Pilbara 

outdoors for themselves. 

Left No, 111 W st Ferry on Ya1·d1e Creek 111 
Cape Ranne National Park. 
P/Jolo Bill Relson/Lochman Transparencies 

Top Osprey feeding on buffalo bream. 
Photo Ch,is Surman/Lochman 

Transparencies 

Above Black-loo ed ,·oek-wallaby. 
P/Jolo Jiri Loc/Jman 

Judymae Nap1e1 has work d in the 
Pilbara region for 23 year , 1nit1ally 
a a horticulturist with the Fore t 
Department. and n w a the 
Information Office, for th 
Department of Conserv;;,t,on and 
Land Management. She lives In 
Karratha and can be contacted on 
(08) 9143 1488 or by mail
(jvdymaen@calm.wa.gov.au).

David Whitelaw 1s the Parks and 
Vi itor erv1ce Leader tor the 
Pilhara region. He has been with the 
Oepartm nt of Conservation and 
Land Management fo1 seven years. 
working from the Ka, rat ha office tor 
the past wo years. He an be 
contacted on (08) 9143 1488 or by 
email (dav1dw@calni.wa.gov.au). 

Bushwalks rn the Pilbara, a new book 
to be published by lhe Deparlrnent 
of Conservation and Land 
Mana ement. will be available later 
this year at a cost of $16.45 





A l argc number of wetlands wi th in
th e Perth metropol i tan area have 

been de. troyed o r s ign i fican t ly a l tered 
by clear i ng  or l andfi l l .  In fact ,  97 per 
ccm of the Swa n Coasta l Pbin has 
been c leared for  agricu l tu re o r  
hou. i 1 1 g. As a resu l t ,  ma ny of the µ l an t  
co m 1 1 1 1 1 1 i i t i es assoc i a ted  w i th th ese 
wet la 1 1 ds h :ive become ra rl' or even 
ex t inc t .  N eve r the less ,  some p la 1 1 t  
cm 1 1 1 1n1 1 1 i t ics sti l l  occur  i n  a sma l l ,  1 9-
hert :m: rc 1 1 1 1 1 a 1 1 r near Ur i xton  erect i n  
t h e  l 'crth  suburb o f  l<c 1 1w i c k .  

The Br i xton Street wet la nds l i e  20 
k i lome t res sou th -cast of Perch nea r  the 
b:ise of the Darl i ng  Scarµ.  h i s  sma l l  
rcm 1 1a 1 1 t  forms part  o f  t h e  Grea ter 
U r i x to 1 1  S tn:ct  Uu sh la 1 1 d ,  wh ich 
c o 1 1 t :i i 1 1 S  a ro u n d  1 27 hcc t a rcs of 
wgct:1 t i on .  Thc rescrve occu rs on the 
w i 1 1 t  ' J'-Wet n;, t� o f  the C 1 1 i l dford days. 

1 3r ixton trect wetb1 1ds s11 pµort a 
very r i ch  nor:1 , w i th more th:111 300 
d i ffc rem spl·c ies 01  pbn ts .  Th is  i s  
cqu ivalcm to more than 20 µer cen t  of 
J >erth 's nora in only 0 .005 per  ccnt  of 
the  a rc:1 . The wetla 1 1ds a l so co 1 1 ta i 1 1  
some r:m.' p lant conimu nit ies known as 
t lnc:i tened ero log-i c:i l com m un i t ies , 

sn l l ll' of wh ich  were featured i n  t h e  
:1 r t ide, 'Thn::1 te 1 1 ed pbn r  ro 1 1 1 1rn 1 1 i i t i es 
o f  t he Swa n  Coasta l P l :i i n '  (sec
UI / JSCOPL;', p rmg 1 9%) .  They
i n c l ude r ich herbb 1 1ds t l 1 t 1 t  owr the
w i n ter-we t  day µans ;  hcrb-r i  ·h
sh rubl :mds 0 1 1  chy fbt� ;  a 1 1d marr i
woodlands 0 1 1  t l 1 L' h igher grou 1 1 d  where
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th e soil i s well dr:i i necl . The wetl:in d. 
a lso provide habi tat for 1 1u 1 1H.:rt,us birds, 
1 1 1 :1 1 1 1 1 1 1 :i l s ,  frogs .i nd rqHilcs . 

Saving the wetlands 

I n  1 992, The Friends of Ur i x con  
Stree t  We tla n d s  was fo rmed .  They  
per s i sten t l y  l obbied govern m e n t  
agencies ro recognise t h e  s ign i ficance 
0 1  the  wetl a n ds . As :t t"L'Stt l t ,  the 
wet lands were saved from the dle ·t� of 
dcvdop 1 1 1 c 1 1 t . Tht· group comi sted nf 

members fro m  th t· Wa terb i rd 
Conscrv,1 t i o 1 1  Group, the  W i l dflower 
Soc ie ty and  conCL'rned members of th e 
ron rn n1 1 1 i ry. Li t e r. a 1 1 1 : 1 1 1 a gen w 1 1 t  
co 1 1 1 1 1 1 i t tec. re presented b y  t h e  Fri ends, 
t h e  W i ld fl ovve r Soc ie ty, the  
Dcµa rt1 1 1c 1 1 t 01 Cons e rvation  and La 1 1d  
Man agement and th t· City of Go. nd ls, 

w:1s fo r med to t:ih· o n  the  :i ct ive 
1 1 1 : i nagt· rn c n t  of the we t l a n ds .  a n d  

conti nues t o  m e e t  abou t twice a year 
to discu s m;magem cnt  issues. 

The Fr i ends h ave put couutless 
vol un teer hours i n to managing th e 
wet lands and p rovidin > in formation to 
the  p u b l i <.: .  Wo rk i n g  w i t h  t h e  
departmen t's Sw:1 1 1  Coastal Distr ict ,  the 
group  has erl'ctccl fences and s igns.  
pbnted . cl·d l i nl:,.-s , removed ru bbish :rnd 
begt 1 n  a progr.1 1 1 1  of  weed rnntrol ,  a l l  of 
which , as m ade poss i b l e th ro u gh 
1rn n 1cr  us gran ts (such  as :i t i oml  
Her i t :1 gc rus r  gra l l t\) obr:ii 1 1 cd  by  the  

gro u p. The Fr iends  gro u p  a l so  
coordinates regu lar gu ided walks and  
'work i ng bet·s '  i n  the wct lancls, a nd  
cond11ct� di splays in  sh opping centres, 
schools and I i i  r;ir i es .  

he Department of Conservation 
and Land  Man:1 gcmc1 1t  i s  <.:ommittcd to 
ensuring that the conservation va l ues of 
the Br ixto n  trect wetlands a rc 
ma in ta ined .  l 1 1  recen t  t imes, staff from 
the cl -•partment 's Swan Coastal District 
and the Westnn Austra l i an Threatened 
Spec ies and Com m u n it ies U n i t  
(WATSC ) have ass i sted i 1 1  1 1 1a 1 1agi 1 1 g  
the  wetland by  provid ing l and pb nning 

advicl' and some opcr;-i t ioml  measu res 

such :is fenc ing and  firdwenks .  Rcc:rntly, 
�ta ff  fi·orn th1.· d istr i<.:t , i n  rn1 1j u 1 1 · t i o 1 1  
wi th the  Friends group, bui l t  a loo kout 
so tha r  the publ i c  <.:OLt l cl  view th e 
nu merous  :pl·c i es o f  pla n ts and an imals 
rh :i r  in habi t the  s i re wi thout i 1 1 1 p: 1Cti ng 
on  the b11shb 1 1 d .  A F i re M,1 1 1agc 1 1 1 cnt
Stra tegy for the  s i te was , ibo developed

Prcv,ovs paqc• 
Top The clcl 1ca le f lowers of ea r ly Nancy 
( Ww 11 1bca d101ca) . 

Photo Greg l<eighc, y 

Centre Vol un l eers examine l he weed 
watsonia in t he Br 1 x l on St reet wet lands. 
P/10/0 Kale Brown 

Bottom Tile v iew ing p la t I or m. 
Pholo .Jiri lochman 
Inset The s l i  ik 1ng b lue I i nsel l i l y  
(Calecli!sia grandiflo, a ) .  

Pllolo Marie• lochman 

Above The l h realened p lan t  Keighery 's 
eleochar 1s (Efeocharis keigheryl) grows in 
the wet land. 

Left Looking across Br ix lon St reet wet lands. 
Photos Greg Keighery 



Above Brixton Street Observation Area. 

The incline at top left leads to the 

observation platform, which was built by 

staff from the department's Swan Coastal 

District, in conjunction with the Friends of 

Brixton Street Wetlands. 

Photo - Marie Lochman 

Right Small isolated populations of the 
weed Sparaxis were removed by hand. 

Photo - Robyn Phi//imore 

by WATSCU, in consultation with all 
relevant stakeholders. This plan aims to 
help maintain the high conservation 
values of the site through controlling 
fire frequency and using fire-control 
methods that promote the best 
regeneration of the bushland. The 
department also prepares Interim 
Recover y Plans for threatened 
ecological communities to help guide 
their future management. These plans 
outline the most urgent actions needed 
co reduce threats to communities. 
Funding has been provided by sources 
such as the Natural Heritage Tr ust 
(NHT) and Wetland Conservation 
Funds. 

Weeds 

Another major threat to the native 
flora and to the plant communities of 
the Brixton St1-eet wetlands is invasion 
and competition from bulbous weeds, 
such as Sparaxis, Watsonia and Freesia. 

Options for controlling these weeds, 
which grow closely among native plants 

m a wetland situation, are lirn.ited. The 
Environmental Weeds Action Network, 
in conjunction wid1 the Friends and the 
department, undertook a three-year, 
NHT-funded program to conduct 
research on methods of controlling 
some of tliese weeds, set up a bush 
regeneration demonstration site, and 
make management recommendations 
for weed control. Under this project, 
dense infestations of weeds were sprayed 
with chemicals and smaU isolated 
populations of weeds in undisturbed 
areas were removed by hand. 

The Brixton Street wetlands are 
not yet vested in the Conservation 
Commission, so management of the 
wetlands remains the responsibility of 
all the area's stakeholders. However, the 
department will continue to facilitate 

meetings with the stakeholders and 
assist the Friends group wherever 
possible. 

The Friends of Br ixton Street 

Wetlands are to be congratulated for 
their tireless work and cominitment to 
the area. Their work is a great example 
of community support for the 
environment and oftl1e positive changes 
that volunteers are able to make. 
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Flora I 

Insects that enter the Albany 

pitcher plant soon meet with a 

sticky end. This meat-eating 

plant is the only member of its 

genus and has no other close 

relatives in the world. 

by Greg Keighery 



T he Albnny or Western Australinn
pitcher plant ( Ccplini<>l11s_fi,/lirnlnris) 

is one of more than 500 spe ·ies of 
flowering pbnts that attract, catch, tr,1p 
and digest insect pn:y.Thcse plants occur 
in :1 wide variety of, oftl·n-u11n:larcd, 
flowering pbm fomilie� throughom the 
world. Many use sticky hairs (sundews) 

or rnctio11 traps (bladckrworts). 
OthL-rs-though this ad;1ptntion is less 
r;irc-havc developed co111plcx, yet 
passive, tr:ips k11ow11 ;1s pitchers. 

All '1111.:at-L':Hing' pb11ts grnw in 
soils with low orga11ir co11tL'lll :111d trap 
insec s to n1pplt.:rncnt an i11:1clcquatc 
s11pply of nitrogen. All or these I lants 
h:1vc leaves crn1t:ii11i 11g chlorophyll (the 
g1TL'll pig111e11t rh:a pl:t11ts use to 
conwrt sunlight, water and rarbo11 
dioxide into frlod :111d o.xyge11) :111d are 
c:1p:1bk of photosynthesis. Ht·11L'l', they 
ca11 grow and thrive whe11 provided 
with ,111 :idequate 11itroge11 supply, 
without 1K· ·ding ;111i111:1I prey. 
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Family history 

J l itchcrs have developed in th1Te 
unrelated groups of nowcring pla11ts: 
the American l)itcher phn s 
(S:1rr:1cc11i:1<:cac), dw tropic:d pitclin 
plams ( L'Pl'lllh:ire:1L') :11al the Western
Australi:rn pitchn plant (C:cph:1lot:ll·l·:1<.'}. 
I )espitl' this, the pitchl'rs of each group 
look n:marbbly si111ibr, rn1cc they :ill 
opcr:ltc in csse11ti:dly the s:1111e 111,11111lT. 

The Albany pitcher plant is not at 
all closely rebtccl to other pitcher 
plants. It is related to the stonecrops 
( ,r:iss11bcc:1e) and more disrnntly to the 
hydr:i11gc:1s (. ·:1xi fr:tg:H:l'ae). However, it 
is distinctly din ... :re11t fi-0111 bl1tl1 L>fthcsl' 
groups �111d is therl'forc placed in it� 
own fomily, the C:ephalotace:1e. 

The south-west of Western 
Australia is world renow11l·d for the 
diversity of its Aowni11g plants, but this 
diversity i� largely at the species (:111d to 
a lesser l'Xtent tl1L' gc1H1s) kvd. Our 
flor:1 is closely related to that of eastern 
Australia and there arc only :1 few small 
f:tmilies confined to our State (sec box 
011 1x1ge 54). 

The Albany pitcher pl:t11t was 
described by the great Frt·11Ch botanist 
L:1billardierc, in his public:1tio11 on thl' 
bot.lily or the oy:1gc wlll'I\ Ill' 
:1ccomp:111icd hl' I)' E11trt·c1stcaux
<.·xpedition to A11s1rali:1 i 11 17') I w 
1793. This voy:1ge Look six years 
hec:111Sl' of' the French Rl'volution :md 
w:1r with England and he did nol 
return to t=ra11ce until 111 179(1. 
•·1 he expedition th:1t L.ibillardiere
:1cco111pa11ied only b11ded at Espnanre,
sn it w:1s hl'iil'wd tlt,it pitchl'r plant,
grl'\V :il Cape Le Cr:111d (scL· p:1ges
12-17). However. :ifrer 1H1111l'rn11s
searches, three public:1tin11s and 173
ye:1rs had elapsed, it was finally
dctl'n11i111.:d that the species had been
described from :1 collection 111:ide at
Allw1y in 1803 by Leschl'll:iult de la
Ti>Llr, :l bot:mist 011 13:wdin's expedition.

P,cv1ous /Jd.(JC 
Main T!iis clo. e up ol a mature Alba11y 
pilclier planl (Ccphalolus /olliculans) 
pI\cl1cr shows ils shiny rhgesl ive llu1d 
P/Jolo Mm ic Locl1ma11 
Inset A fly e11ticecl by the odou1· al 
decaying in eels within a pitcher is poisacJ 
just above lhe slippery I rapping region. 
P/Jolo Babs and Berl Wells/CALM 

Above An Albany pitcl1er plant with normal 
leaves al reaI· and pitchers In the foreground. 
Photo - Greg Keighery

Left Albany pitcher plant showing mature 
open p1tcl1ers and a developing, still-closed 
pircher on the s011 surface. 
Pho lo - Jiri Lochman 



features of tfze 
/1{.WltJ pilc:l1er /ifcml 

Because of its unusual habits, the 
Albany pitcher planris one of the most 
closely studied of all our mtive plants. 
More than 30 scientific papers have 
been publi bed on aspects of it 
morphology (the form and strncture), 

physiology (the pms and their fimction) 
and its botanical relationships. Despite 
this, many aspects of this unigue 
Western Australian plane are still poorly 
known in the community at large. 

Habit and structure 

Pitcher plants are peretmial herbs 
with a short, fleshy rootstock bearing 
msettes of leaves. There are two types 
of leaves on the one pfan.t. The foliage 
(or norn1al) leaves are green, oval in 
shape and between 10 co 15 centimetres 
in length. ln cultivated specimens, these 
leaves are produced in autumn and 
winter and the pitchers-which are 
modified leaves-are produced in 
winter and spring. ln the wild, 

however, growth occurs between h1ce 
October and March. Plane vary from 
having a single pitcher co more than 
200 pitchers and unmodified leaves. 

ome plants that have been monitored 
are known to have lived for at least 12 
years. Most pitchers are produced in 
summer, when insect activity is at its 
peak. Pitchers die throughout the year 
and are replaced annually, but may live 
for more than two years. They do not, 
however, increase in size once open. 

At full size, the pitchers mea ure 
three to five centimetres long and about 
two to three centimetres wide (unbke 
other pitchers, the leaf stalk i. not at the 
base) and are . haped like a loose purse 
or slipper. Since the pitchers lie on the 
surface, they are supported by three 
thickened ridges, to ensure sufficient 
rigidity. Pitchers in foll sun are a deep 
red colour and are smaller than those in 
shade. The mouth of the pitcher has a 
thickened rim bearing approximately 

24 tiff 'claws' tha project inwards 
and downward . Thi. openmg 1s 
smmoumed by a lid, which lowers 
evaporation of tbe content of the 
pitcher and prevents rain from diluting 
the contents. The lid has a series of 
transparent 'windows' (lines of tissue 
devoid of chlorophyll). Numerous 
nectaries, which secrete a sugary 
solution, are found between and below 
the claws, on the outside of the pitcher 
and inside the lid. 

Attracting and digesting 

Inside tl1e pitcher, when it is cut in 
half lengthwise, two distinct zones can 
be seen: the trapping region (cornice) 
and the digestive region. The cornice is 
a thick collar of spongy tissue fanning 
an internal ridge. A covering of 
downward-pointing hairs gives it a 
slippery, gli cening surface. Below the 
cornice is a brief tran itional zone, 
before the start of the digestive region. 
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Droseraceae 
Drosera (sLindews) 
D1onrH1 (Venus ti� lri'J.1, 1 / 
Drosophyllum 

Ald,ovanda 

Rorldulaceae 
Roridula 

Bybtldaceae 
Byb/is 

Sarracenlaceae 
(Arr,e, Ican pitcher pldl ,ts) 
Sarrncenia 

HellfJmphorn 

Darlinglon,a 

Nepenthaceae 
(p,tclle1 plan Is) 
Nepenthe.-, 

Cephalotaceae 
Cephalot!ls 

Lentibularlaceae 
Pmgu1r.11/a (butterworts) 
U/11 ulA11c1 (hladrte, worts) 
Gent/sea 
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cosmopolilan 
North Americ:n 
Portugal 
Europe. SE Asia. Aust, al111 

South Africa 

Australia 

North America 
Sou I I AmA1 ica 
North America 

Madagascar, SE A. Ia to Q11eensl,1rn1 

south-western Austral Ia 

norther 1 hem1spher 
COSIIIOf)UI ii flll 
Atrica, Sout·h America 

The: digc:stivl' re!-;ion is s111ooth, 
purplish in colour :1r1d contain. two 
types of digestiVL: glands. Large spheric:11 
gLrnds :m: distributed ;miund thl' inside 
ofthl' pitcher, above the gl:mdubr 111:1\s, 
whcrl' s111all digl'stivc ghnds :1rc 
grouµed 011 :1 purµlish, kid1ll'y-sh:1pcd, 
g;l:rndubr 111;1ss 011 l'Kh side of the 
pitcher. Lklow this gl:rncl is the th11d in 
which the prcy drowns :md is digested. 

I 11scn-:; :ire :ittranl'd ro che pitchers 
by odour rro111 LhL· lll'd:lril's .111d 
de<.:aying prey, the colour ·d 111:irkings 
on the rim and lid, and the light 
coming through thl' 'windows' on the 

lid. C:r:1wling insects, such as nnts, 
attempting to r·c:1Ch the ncct.1ri,·s inside 
the it.c.:her slip on the surf:H:c of the 
cornice and foll imn the liquid. Flying; 

inserts :n · able to r,·ach the nect:H"ics 

Above left Marlagc1scar r,1lcher plc1nt 
(Nepenthes m.1dc1gc1scaricnsis), in Ille 
family Ncpenl11accae. 
P/10/0 Jiti Lochman 

Above Sundew (Drosera indica) in the 
ramily Droseraceae with a dragonfly 
caught fasL 
Pholo Dennis Sarson/Lochman 
Transparenc ms 

Far left Family Len1lubulariaceae. 
Bfadderwo1 l (Ulricul,wa ft,lva). 

Photo - Jiri Locl1man 

Left Northern byblls (Byblis /,ni{lora).

Pho/o - Marie Lochman 



Right Albany pitcher plant {Cephalotus 
follicularis) in the family Cephalotaceae. 

Photo - Jiri Lochman 

(or the fluid), but, when they attempt 
to escape by flying through the 
'windows', they hie the lid and 
eventually fall into the liquid, where 
they drown and are digested. 

Weird wetland 

The water within the pitchers is 
secreted by the plant and is almost as 
pure as distiUed water upon opening. 
This mini wetland ecosystem (such 
wetlands are also found in tree hollows 
and other pitcher plants) supports its 
own unique fauna-in only 20 
miUilitres of water ! This ecosystem was 
studied by Sally Clarke (from the 
University of Western Australi.a 
Zoology Department) in 1985. Sally 
found more than 166 species of plants 
and animals within the pitchers, 
including various species of bacteria, 
fungi, algae, protozoa (flagellates, 

ciliates, amoeba and microflagellates) , 
nematodes, roundworms, rotifers, 
arthropods (micro-crustacea, midge 
and fly larvae), water bears and water 
mites. The life forms within this 
ecosystem largely arrive via air 
currents, and are sustained by 
consuming the bacteria that aid the 
decomposition of the prey. 

The much larger tropical and 
American pitchers-containing nine 
to 30 millilitres of fluid-host a series 
of mosquito, midge and fly larvae (up 
to 38 species in Am.erican pitchers), 
which predate on other inhabitants. 
Some of these species are only found as 
larvae in these pitchers. Sally thought 
that the small size of our pitchers 
precluded large predatory species. 
However, David Yeates of the Western 
Australian Department of Agriculture 
has since shown that the larvae of 
a small flightless fly ( Badsis arnb11/a11s) 
may specialise in consuming decaying 
insect remains in our pitcher plant. 
Interestingly, tl1e adult female fly is 
flightless and looks like a meat ant, the 
most common insect prey of the 
pitcher. So there is probably more to 
learn about this weird wetland. 

Distribution and habitat 

Pitcher plants are found in and 
around moist acid peaty swamps, usually 
those with an ample and regular supply 
of fresh water. They are frequently 
found perched on the rootstock of tbe 
tea tree (Homalospernmm .firmum) that 
characteristically grows m these 
swamps, or they may grow directly on 
the soil surface. 

In the wild, pitcher plants grow 
between Cape Riche, along the 
swampy coastal plain south of the karri 
forest to the Scott Plains and West Bay 
near Augusta, with an isolated 
population near Yallingup on the 
Leeuwin-Naturaliste ridge. There are 
old, but still unconfirmed, reports of 

pitcher plants in the Locke Estate 
Nature Reserve (near Vasse, west of 
.Busselton), at the base of the W hicher 
Range and near Capel on the Swan 
Coastal Plain. However, detailed 
searches have not been able to confirm 
any of these reports. 

Unfortunately, pitcher plants arc 
apparently retreating from the western 
portions of their range. Recent searches 
have not relocated the populations 
from the Scott Plains, West Bay and the 
Leeuwin-Naturaliste ridge. We do not 
know if this is due to drought or the 
result of clearing intetfering with the 
natural hydrology or due to changed 
fire patterns, including a lack of fire. 
Pitcher plants can resprout fron1 their 
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. 1

Western Australia 's own plant families 

There are <; I x  other tFtm i i 1P.s of r, l anl s t·h;:it a 1 P  runf 1 nPd l o  
W .stern Au!->t i a l 1a . bu . n l 1ke hE/ p i 1 rhp 1 p ld nt. t hese n 1 f' 
r1 lmosf nk 1 1 11wn out s 1 rlP th , 1 n t i f 1  comrn1 1n i t y. Mosl 
IH I?. 1elnt 1 ve l y  -; 1 1 1F1 I I  ;md 01 1t,1 1n nnly Ollf' n 1 a f w spet ,e<,. 

Eremosynaceae 

nw , ol t t ,uy -;pecIes 1 11 t h 1 <; l a 1 1 1 i l v, E t P/t/O::,vrn• riertmr1/a , IS  
c:;ma l l  a nnuAI hPrh tha1 occl ! l s c1 l >undant ly atter ,;w1 1 1 1 1er 

f 1 1  Ps rn , andy sods helwt•P.11 Ma, qan•I R i ve,  ;:md Mm, 1 1 
Manypeaks II w1:1s on e com,1dernrl c1 po�sth lP e la 1 vP 111 
I h p i t ch ,1 o lanl . a:-. I ev wPI e hol h p rev ious Iv p larerl n 
I i i  . SH x i i  I r1 1 1ai;Bc1P (a 1, 1 qely r u 1r lh@1 1 1 her 1 1 1sphP1 . b-111 1 , ly ) . 
F -, p11 1osy11 1s c:; I i l l r ( 11 1  · rc1e , ,,rl a <' lm,e 1 P la t 1 vP ol l h 1s l a 1 1 1 1 l y  
Pt r rrl 1,.., l' liP. 0n ly rnl-'l t r v,• µ, esf'n f I I  Westr,, n A u s  ,a l ia 

Embl ingiac eae 

I he on l y  n iemhe of h,s f ,i m i ly, 1 hr s l i ppe, l low r 
(Embl/11q1c1 calt en/,f/nrn) 1 .., d pr 0s t r ri l P  pG• en111, 1 I shnr1 
l i ved ·oft w1 1 ,d d ·hrnl) ha , a l .  ,1 , 1 t iunda n1 ,i i  I , , I 1 re1>
, ., 1  l tmt>sf or lf' l1 1 I  l 1  i 111 r 1 wc1hi /l1 t c 1  Nrn 1 h West  d PC�
HnwP1 < a , 1, hi,m1 • r r ill l Y  1 11  th� upµHr fp,,v •s r1 1 1cl 1 1 • f H I
yH l l 1 1w ( <:n1 1 t t i  ,) 1 Ka l l >11 1 1 1 ) , 1 1 µ<1 IP rn <111lJP (Sh111 k B,w 
1 1n, thwr11 cis) l h , ,.., pla ri 1 , w r t h  1 I .  1 1 1  rusufll c; l ippe, 'hapt•d
f lowP.1 !- ,., cn1 1:-. 1dPrPd lo be 1 Plated to thp l.escht.m1ult 1a
l n 1 1 1 1 l y ( (-. nrle1 1 1c1re11P. ) 

l hf'(P rr , e .-1 l1,n r1 'P,f /P<, l) f l ;:, 1 1 1 1 1 ,es ha l  l 1r1v hAel l (P.( Pn t l y
.C::AtJ r P< i rt lPcl l , rn n  l hf' 1rnn l <'!cl sP.d( Jf'S ( RP.s l 1ona( ·"!, 1 P ) • >1 1 t h
basr <, l li -'lna t"1 1 1 y , d11� 1 1 1 1s , y p1 1 l il-' 1 1  1 1 1or f)holnl.lv nd I i " '
I ype I l iHSf' ,1 , e  thP A n arthr i aceae (wh 1,h co1 1 t c 1 1 1 1s -,pv . 1 1
-;peu �s 1 r 1 A nar lhrm, IH , qPly t ro , 1 1  wet l c1 1 1ds I a 1 11-1 1 1 1 lJ h nn ,
Ppr th I i  f'.;:iti /\ ,  rrl ) , Ecdeioc oleaceae l fWP spP.c le:-. 1 1 1
l w, , r l (�rn�r a . l: r · r /e 1 ,,co/pa ;1 1 1cl Gew 11 1�;w/ht1 l rn , n
sr11 1clpl,1 1ns 110r th d JJP1 r ) Hopkins iaceae ( tw1 , c:;pe1 ' 1P.
1 1 1 Hoµ1<ms11:1 I rm 11 Sr1 1 1rJpla rns bet wepn E nPa hl ia <1 1 1('1 I i'lk€'
K 1 nq ) r1 1 1d Lygin iaceae ( 1 1 H eP <;per1P. 1 1 1  l yqm1r1 , h o 1 1 1
sa1 1dy snr l s  l ro i 1 1 K R ll>ar , r tr, C<1µP A nd)

From top right A l tm ny p1 1 rhe, pli'tn l  (CPph,1/o/ 1 1s /oll1cuta11I'> ) 
Pflolo Ri'I/J. ,11 1 (1 Be, I Wells/ ,A/.M 
f mh/11 1q1,, ( F m hl 1 1 1q r , 1u;ae) , f 1 f'mnwnp ( f' rn1 nnsy1 1aceHe , f ,,,lr•11 J 1 •0J1,;¾ 1 1 1 r 1 1w<;hwhy<1 
( F l'rlP 11 11 nleH t ' ) ,  ,1•1 11 r 11,,11 1 / /Ja ( F r • r lfl11 wnle1:u:t1ar) . 
Pholm, <:11 1 •1 1 /'l/> 1qh1-'1 
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Distri but ion area of A l bany p itcher plant 
(Cephalotus fol/icularis) 

-
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root base a fter fi re . bu t  a rc ki lbl by hot  
su 1 1 1 1 1 1 c r  and a u tu m n  fi res tha t  burn out  
the  rootst0 1 .:ks  o r  peat  so i  I s .  h ey 
;1 ppc:1 r  to flower ,m d sn:d ;1 fi:cr less 
SL'Vl'l'L' fi res :md rcgc ncr: 1 tc  from seed 
: i ltc.: r �porad ic  hot su 1 1 1 1 1 H.:r fi res .  I t  is 
l i ke l y t l 1 :l l  : I  C l l l l l b i 1 1 : 1 t io 1 1  or a l l  these
fo ctors is  r-'spo1 1 s ibk for the clec.:l i n e  of
th i s  un iqut· spcr ics .

P i tch er pla n ts produce a slender, 
lca flcs�. i 1 1 A on:sce1 1cc ,ta l k ,  4 0  Lo 80 
Cl' n t i r n ctn:s t :1 1 1 .  w h ic h  bear  1 1 1 1 1m: rous 
sma l l .  sweet ly-scented.  w h i te flowers .  
• h L·se lack peta ls . b u t  haw s i x  flm1 1 1 i 1 1e1 1 t
sepa ls i 1 1s L L'ad . flowning occu rs fro1 1 1
J;1 nua ry  tn Marc h ,  when t h L' swa 1 1 1 ps arc
a t  the ir  d r iest . Held wel l  above the t1�1ps , 
the  flown., :i re pol l i na ted by :1 v:1 r i cty or
fl y i n g  i 1 1SL'Lt ., i n c l u d i n g  sma l l  fl i es .  bees
.1 1 1d , : isp,. P lowe r i ng a ppears to he
enh:1 1 1 tTd by fi re :J 1 1 d  t h e  i n llore ·n·nces
an: a l so n HJrl' v i s ib le  a fter fire.

C u ltivation 

l kr:1 t 1 Sl' n( i ts u m rsua l ,  ca rn i vorous
hab i ts th l' A l b:1 11y p i tcher ph l l l t  i s  widely 
grown i n  .�pec i a l i s t  col lect i o ns-usua l l y  
i n  po ts i n  pL' :i t-th ro ughou t t lw world. 
Pla n t s  :i re read i ly  grown from l e a f  
rn rt i 1 1!,>s or st:cds. W h e n  grown i n  fi.1 I I  
s u 1 1 ,  t h e  p i tcher� deve lop  a deep red 
rolour tha i s  very :1 ttr:1ctivc, o r  arl' 
mot tkd rcdd i sh -gree l l  i n  part ia l  s l ) ; )dc.  

U 1 1 for1 1 1 1 1a w l y, p i t c her  planrs :lrL' 
st i l l i l lq�:1 l l y  clug u p  from the wi l d ,  
desp i t e  bL· i 1 1g c:1� i l y  n i l r i vatcd . Th i s  
: 1r t i v i ty us 1 1 : 1 l l y  rl'su l ts i n  1 hc dea th  01 
. 1 1 1y  1 1 1 , i t u rl' p la n ts t h :i r a rc rc 1 1 1ovl'd .  

I 

( ' ' "'" f< p 1 r 1 t 1P1 ', • .., d !) I 1 • · 1 • pfl l  
1 R•,er1 1 c 1 '" 1 ,.. 1 1 1 , ,. 1  , J I  l h!-' 
I >r 1J<1 • l • rn , t Wr ld l il c  H, •,-,Po1H h 
( Pn t r e  11 Wonrlv<1 le. 1 1 • t c1n l •P 
, .. , 1 t < 1 ,  · ..,c l  ,n (OH) lJ40b � " fl( , (n hy 
l'l l ld i l ( , 1 r et1 �tall .i l 11 1 . wc1 . 1ov. r1u l  
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T uart  (E1 1calypt11s .f!o11 1plroccp/iala) is
found only on the Swan Coasta l 

Plai n , growin g from Jur ien  Bay i n  the 
north to the abi n:1 R iver, cast  of 
Uusselton , i n  the south  of Western 
A u stra l i a , :md i .  ge neral ly ·onfi n ed to 
l i mestone soi l s  close to the coast .  l e  is 
e s t im ated th a t bef o re E u ro pea ns 
a r r i ved there were more tha n  I 1 1 ,600 
hec t:ires of tuart  wood l :rn d .  M ost of 
these wen: la ter  dea red fo r agr icu l ture 
and urba n devclopmel l t .  

l 1 1  recent  yea rs , n:duct ions i n  the  
hea l th :1 1 1d v i ta l i ty o f  som e  re m a i n i ng 
tu:irt woodl a nds a t  Yalgoru p, south of 

M andurah , has h igh.]jgh ted the need 
for a comprehensive conservation and 
1 1 1 :1 1 1 :igcment  . tr:i t egy for :I l l  tuart  
ecosystems.  Likely threatening processes 
i nc lude cl i mate va r iab i l i ty, changed 
hydro logy, a l tered fi re reg i m es a n d  
repea ted a t tack by inse<.:t wood borers. 
L i t t l e  is  k n o w n  abou t t h e  t ua rt 's 
n:qu irenH.:nt� for nutr ien t s , or the rol e  
of soi l-borne fu n gi . 

Early descriptions 

Tu: i rt speci 1 1 1 :rns were fi rst  <.:ol lected 
from C rngrap h e  Uay a n d  by the  
French ex pl orer Lesch enau l t  i n  M;1y 

Scales of mapping 

1 80 1 , and the name later p ubl i shed in 
1 82 . e. crip t ion of tuart woodbnds 
were u ndertaken soon a fter Eu ropean 
sett le m e n t  of WA 's south-wes t .  I n  
1 8 3 1 , L i e u tenan t W i l l i : 1 1 1 1  Preston 
desc r i bed the Vass�· estuary area: 

'Thl' cm1 1 1 try passnl ovn this mornini,. 
w,1s beau t if u l ,  rl·sc 1 1 1b l ing :l fine  l'ark in 
England, w i th  t•xn· l lcnt  t i 1 1 1 bt- r, live or 
six to the :icn:.' 

a ter  that  ye�r, John  l l l l ssd l wrote : 

' /\  fa rmer could hard ly grudge the fine 
sprl':H l i 1 1g  t rees of rt·d : oml  whi te gu 1 1 1  and 
Jll'pper t 1 1 i l l l  L l 1e .s r 1 1 :i l l  por t irn 1  of the 
ground t lwy oc n1p icd, with an 
1 1 ndcrstorey typ ica l ly of br ight  sc1rle c  
:1 1 1d  ye l low flower, da i sy. buttercup and a 
pu rple 1 1 1 :1 r igo ld ' . 

I n  1 836, L i l' u tenan t  1- 1  W l h 1 11 bmy 
descr i bed th e La kc Preston Capel 
! l iver a rea : 1 s :

'Open cou ntry w i th  :1 good deal of grass
growing on a light so i l  under very luge 
wh i te 1-1u 11 1 s c:1 l l ed . . .  " too:u·t�".' 

S i xty years la ter, i n  1 896, pioneer 
fo 1'l·.m: r Jo h n  E d n i l·- l l row n wrott' of 
the  Ludlow a rea as: 

' l . i 1 l l l: s to 1 1c roun t ry wi  h tuans dotted in 
a park l i k l· f:ish ion . and occis io 1 1 a l brakes 
of pq1pcr 1 1 1 i 1 1 t (/1.�0 1 1 i., . f/1·.\' 1 10., 11) . . . . 1 1 1d  : 1

r ich t"arpt·L of : innu :i l  grasses.' 

Previous page 

Large ma t ure l uart l rce al Mann ing Lake , 
Per 11. 
Photo Jir i Lochman 

Left Tuar l g1 ove wi t h in Woodman Po i n t 
Reo ional Park sou t h ol Fremanl le. 
Photo Sallyanne Cousens 

State scale I n 1964 t he D i rector of t he  K ings Par k  and Botanic Ga rden , Di J S  Beard and others . 1 n 1 t 1aled a pro 1ect cal led lhe 
Vege tat io 1 1  Survey ot Wes tern Austra l ia t hat was later publ ished as a map ser ies between 1979 and 1 981 . A l l  vegetat ion In the 
Stale was c lassif ied accord i ng to dom i nant ecolog1ca l str uctura l  un i ts .  The study def ined the or ig inal  pre- 1 750 extent and 
ident i f ied s i x  broad domi nant types tor t uart on t he Swan Coastal P la i n  from Moore R i ver to Busse l ton . 

Regional scale I n  1 983 the then Depar tment of Conservat ion and E nv i ronment mapped vegetat ion commun i t ies of t he  Swan 
Coastal  Plain as par t of t he rev iew of conservat ion reser ves wit h i n  the Da r l i ng Svst�m 6 area. Geology, l andtorm and sod 
va lues. c l i mate zones and plant descr ipt ions were used to determ ine the communit ies. Tuart wood lands were def ined as part 
ot t h i s  proiect .  

Local scale I n 1996 the Depart , 1 1en ot E nv i ronmental P rotect ion and  others used survey plots to assess t he occurrence at local 
t uart popu lat ions. As expected , uart occu rs 1 n  a var iety ot f lor ist rc popu lat ions across i ts range inc lud ing wet lands and 
u p lands. Only i n  the southern t uart and pepperm i nt woodlands of the Spearwood Dunes . and t he tuar1 and/or pepperm i nt
wood lands of the  O u i nda lup D u nes Is tuart a def in ing species .
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Noted botanists Greg and Bronwen 

Keighery have written that the most 
likely original vegetation m the 

Ludlow area was: 

'... :1 tall open forest to call open 

woodland. In the southern area ... it 

appeared chat ruart grew over scattered 

trees of Agonis jle:rnosn and /3n11ksin 

srn111fi.< over low mixed shrubland over 

sedges, grasses and herbs. Towards the 

north, shrubs and l3n11k,in rtttc111llllrt 

became more common on the northern 

sandy rises.' 

Tuart communities 

Tuart is mostly confined to two 

coastal sand dune formations, the 

Quindalup Dunes and the Spearwood 

Dunes found to the north and south of 

Perth, although there are outlying 

population. near the Moore, Swan, 

Canning, Murray, Serpentine and 

Harvey rivers. There is also an 

interesting historical report, by 
Surveyor-General Vernon Fyfe, of 

tuart having once occurred on the 

Arrowsmith River, near Three Springs. 

Fyfe's repo1·t is supported by a specimen 
collected and lodged in the Melbourne 

1-Ierbarium (circa 1840) by the botani t 

Augusrus Oldfield, that was obtained 

near the Arrow mith River. 
The distribution of tuart and the 

vegetation in which it grows have been 

considered in a eries of studies at a 

State scale (dominant ecosystems), 

regional scale (vegetation communities), 

and local scale (floristic populations)­

see box on page 56. 

Tuart has wide environmental 

tolerance and occurs in a variety of 

situations across its range, including 

fresh, brackish and naturally saline 

wetlands and upland limestone ridges. 

The occurrence of tuart in plant 

communities on the Swan CoastaJ 

Plain demonstrates a high reliance on 

soil type and rainfall. 
There are 414 native flowering 

plants recorded within wart 

woodlands, including 38 species of 

orchids. The wildlife of tuart 

woodlands is not well documented. 
Present research has recorded 158 

species, including 92 bird species, 43 

reptile pecies and seven species of 

frogs. [n particular, 16 of the 35 Swan 

Coastal Plain's mammal species live in 

tuart woodlands, with the western 

Original Pre-175O 
Structural Vegetation Types 
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- Tall tuart woodland 
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some woodlands also conta,n mam (£ calophylla) or 

Banks1a spp. 
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ringtail possum and the common 
brushtail possum well represented in 
the tall tuart-peppermint woodlands of 
the Ludlow arc:1. 

lnvcrtebr:itcs, the 111ost diverse 
,0111po11ent of terrestrial e,o.-ystems, 
;in: poorly known for tuart. They are 
vit,11 to rhe c,ology of the :in::1s they 
inhabit, being the chief food of 111:111y 
birds, reptik�. :1111phibians and 
ma111111:il�. They also perfon11 other 
essc11ti:1I functions such as rcryrling 
1111tric11ts, polli11;1ti11g- pb11ts :111 I h·cping 
11aLure 111 balance by supporting 
important pred:1tors :111d their pa1·asites. 
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Tuart conservation and 
protection 

Most tuart woodbnds have been 
cleared for .1griculture and urban 
development. The rem.iining tuart 
woodl::tnds 110\ occur equally 011 
:rown and private l::tnds, so111t· of the 

bttcr being included in LandCare and 
Land for Wildlifi: progra111s. l'ro111inent 
stands arc found at Ludlow, Y:11ichcp 
:md Y:1lgorup 11:1tio11:1I parks. Significmr 
tu:1rt woodlands arc also located in 
Bold Park, Kings l'ark, ecr:1bup 

ational l'ark, the Tr igg Dunc 
bushl;mds, the Lcschcn:iult Peninsula 

Conservation Park and The Maiden 
(south of 13t1ssclton). uart :ilso occurs 
in Uush -orcver sites nt Yanchep, 
Woodman l'oi11t llq;ional Park and 
Lakes Cooloongup and Walyungup. 
Smaller remnant, of tu:1rr arc s,attcrcd 
across its 11:1tural range. 

Tht: co11servatio11 and manage1rn::11t 
of tuarl ecosystems i.s provided ar three 
levels. The first and pri111ary mc:1m is 
the existing system or' senll'l·d re,crves 
on the Sw:111 Co:1sL;1I l'lai11. Tuart's 
l'l'Sl'rve st:1tus was l:1st :ISSl'Sscd in the 
early 1980s, :1s part of C:onscrv:1tion 
Reserve, fcJr Wcstcrn AuHrali:1 Sytcm 
Six. The :1dequ:Ky of tuar reserv:1tio11 
requires Furthl'r rcfi11c111l'nt in line with 
nationally agrl·cd criteria for 
devl'loping .1 co111prche11sivc, adcl1uatc 
:111d rcprcsc11t:1tive rcscrvl' systc111. 

The scnrnd kvl'I l'nw1-cs that 
:Ktivitk·s that may disturb tu:1r1 
ccosystc111, outside reserves arl' 
carcFully ,onsidered and, where 

possibk, coi11pk-111l'llt:try to thl· 
ob_je,tives for tu:1rL co11sL·rvatio11 and 
111:1nagl'llll'llt wirhi11 rc�erws.This k-wl 
relics 011 dFcctiw :tatlltory procl·sses 
for controlling clc:1ring and n:tai11i11g 
11:1tiw wgl'tatio11 on lands i11tc11dl·d 
for dev ·lop111cnl'. So1111d tuart 
111anage111e11t and cffl',tivc p:1rtncrships 
011 freehold lands arc also i111port:111t .1t 
this level. 

lkcause tuart woo !l:111cls arl' now 
remnants of their original (prc-1750) 
extent. a third level of conservation and 
n1anage111e11t is IK 'Cssary to protect 
pbnr and animal spl't:ie.,, ccosystc111s 
and co111111unitil', that have gom· 
beyond the reach 01 the above two 
levels of protection, or where their 
survival is likely to be threatened. 
Manage111c11t strategics :iim to protect 
rhre:ue11ed pl:111b, :111i111�ls, ecosystems 
and co1111111111ities, and control the 
impact of threateni11g processes. 

Above left The west rn ringla1l possum is 
an 1mportanl mammal species ol luarl 
woodland 
Photo Geoff Taylor/Lochman Transparencies 

Left Dying luart, Peppermint Road, in 
Yalgorup ational Park. 
Photo- David Mitchell 



Since the mid-1990s, there has 

been a noticeable decline in the health 

and vitality of tuart trees, associated 

with chronic .insect infestation, in the 

Yalgorup area. The reason(s) for the 

decline are not totally clear as there are 

a number of contributing and inter­

related factors involved. Potential 

influences include the ongoing 

reduction in winter rainfall, changed 

hydrological and salinity factors near 

wetlands, soil type and nutrient supply, 

altered fire regimes, changes in the 

ecological balance between insect 

wood borers and their predators and 

parasites, competition with underst01·ey 

species, land clearing and roadworks. It 

is likely that the insect attack is a 

secondary phenomenon that becomes 

significant once the trees have been 

weakened by other factors. Satellite 

remote sensing tools are being 

developed to monitor changes in the 

extent and the health of tuart trees. 

What's being done 

Government and community­

based action is now under way to 

investigate the causes behind this 

decline in tuarc health, and to devise a 

strategy and action plan for conserving 
and managing the tuart woodlands. As 

an initial step, the Minister for the 

Above The above landSatTM images show 

vegetation changes between August 1999 
(above left) and November 2000 (above 
right). These figures have undergone 
preliminary analysis to contrast categories 

of tuart crown decline. The speckled red 

areas are dead tuart crowns (note that full 
colour equates to open water). The yellow 

represents bare branches and sparse 
crowns. Blue shows receding crowns and 

green represents full crowns. The areas of 
purple are those for which no 

interpretation Is available. 
Source-Li Shu 

Right Tree borer feeding on a eucalypt 
flower. 

Photo - J1ri Loch man 

Environment and Heritage established 

the Tuan Response Group 111 

November 2001. The main work of 

the group is to use its combined 

resources and knowledge to investigate 

the hierarchy of causes behind the 

observed decline in tuart ,  to devise a 

cuart conservation and management 

strategy and action plan, and to compile 

educational material for individual 

landowners and the conmmnity to help 

combat the decline of tuart trees. 

In August 2002, the Tu arc Response 

Group released the Status report for t11art 

conscnmtion and protection. It provides 

the latest information on tuart 

woodland communities, conservation 

within and outside reserves, tuart 

research and future management 

directions. That status report was 

developed to guide conu1mnity input 

during the preparation of the 

Government's tuart strategy and action 

plan later this year. [n October 2002, 

the group conducted seven stakeholder 

and conununity workshops between 

Lancelin and Busselton. These 

identified a range of tuart conservation 

and management concerns and issues, 

and will also assist the preparation of 

the strategy and action plan. 

A Tuart Science Workshop was held 
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by the group in July 2002, to evaluate 

future re e,1rch needs. Its purpose was 
to involve Govcrnme11t agencies the 

scientific community n11d industry in 
the development of re�earch priorities 
and auiom for th' sustainable 
managcme11t of tuart woodl:111ds. 

he group sun:essfully colbbor:1ted 

with L111iversitics an industry 111 
obt;1i11i11g Australi:m ll..csearch ou11cil 
funding for tllart research from July 
2003. TIK three-year research program 
i11d11dcs ruart vegctation systl'm hcalth 
1110dcli11g, cco-hydrology. invcstig:1tio11 
into pcst� a11d diSl'ilSCS, and the roil· or

u11derstorey co111petitio11 in tuart hcalth 
:md rege11eration. A tuart rcsearch 
business pla11 is 110w bcing prepan.:d. 

The Tuart Atlas 

A key .irtio11 1111dcrt:1kc11 by the 
Ti.1:irt ll..espollSl' (;roup has b ·en to 
develop a11 ':ttbs' to providc a morc 
:1ccurall' assess111c11t oftu:1rt occurn.:11ce 

Below Dead and clyinu luarl at Lake 
Preston. 111 Yalqoruri Nctlional Park. on0. of 
l11e woisl aflcclarl .11ca:;. 
Photo David M1tchcll 
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and the condition of its associated 
underston:y. 

The 'atlas' mappi11g process shows 

that there arc 110w arou11d 29,500 
hectares of tuart woodl:111ds 011 the 

'wan Coastal [>lain. This compares 

with 38,829 hectares that were 
previously 111:ipped in 1979. M:1ppin� 
of wart in 1979 w;1s donc at a scale of 
I :250,000. TIK latest I: I 0,000 fine 
sole mapping used high re:olution 
:icrial photography :md more up-to­
date computcr 111:1ppi11g tl'chnology. 
Thc earlier mapping was part of a 
project that classified Western 
Australia's l'lltire vegetation, whereas 
the new 1mpping focused only 011 
tu:irt woodlands i11 thl' coa�tal strip 
betwl'en Lancelin and Uw;sclto11. 

While SOllll' tu:1rt 111:1y h:wl' bcl'n 
dl'ared sincc it wa, 111:ipped in 1 1)7'), Lhe 
':irlas' shows th:1t arc:1s previously 
mapped as LUart arc, in f:tct, other 
woodlands of thc coastal plain. hi\ 
occurred bec:n1:e the t:ite-scale 
1nappi11g, by dd111itio11, reµ;io11aliscd Lhc 
patches that haw hl'l'll idl'ntifil'cl 

through the finer-�calc :1tla� mapping.At 
the �amc tillll', the 'atl:1s' has revealed 

new tL1:irt patcill'S th;1t had not been 
identified by thc prl'viou, 111.1�1pi11g.This 

includes some interesting occurrences 
on the Quindalup Dunes south of 
l3unbury, and at Woodman Poirn. While 
it means that tuart's extcnt is less than 
previously thought, the priority now is 
to work with the community tO 
develop strategic. and actions that 
emun; remaining tuart woodlands :ire 
propcrly conserved and 111anaged. 

The uart Atlas will contribute to 
rccon1111emhtio11s ftir additional tll:trt 
conservation reserves, and identify 
spcci:t! protection :111d 111:111:1gc111cnr 
links between tu:1rL i11 rl'Sl"rws and 
tu;1rc on freehold la11d. 

Conservation and management 
strategy 

Currently, there is 110 specific: 
docu111L"11t i,kntificd ns the State's tu:irt 
,:onscrvatio11 and 111a11age111e11t strategy. 
Tuart woodlands :ire 111:111:1ged in 

p:1rks, forests ,111d reserves by the 
Department or ConservaLion :\lld L:111d 
Management. Tuarc is abo managed 
i11 othvr significmt re�nv1:s by the 
llotanir C:tnkns :111d P:1rks Authority 

.111d by local authorities. Some tu:1rt 
woodlands on priv:lll' b11d arc included 
in LandCare a11d L,111d for Wildlife 
program.,. 



One of the newer means of 

conserving tuart is through the growing 

system of regional parks around Perth, 

Bunbury and Mandurah. Regional 

parks such as Yellagonga, Beeliar, 

Woodman Point and Rockingham 

Lakes, and the proposed regional parks 

at Peel and Bunbury, will assist in 

the protection of impoi-tant tuart 

woodlands in urban areas. 

The call for a comprehensive 

conservation strategy for tuart trees , 

ecosystems and associated communities 

requires the development of integrated 

and cooperative conservation and 

management approaches, to 

complement programs 111 existing 

reserves. The Govenu11enc's strategy and 

action plan will enable the conum111ity 

co be more aware of tuart (see 'Cherish 

the Tuart', LANDSCOPE, Autumn 

2003), and more involved a11d 

supportive of its conservation and 

mar,agement. The pbn will promote 

partnerships with community groups 

having differing interests in tuart 

woodlands, and ensure tuart ecosystems 

are identified and adequately 

represented and managed for 

conservation within and outside 

reserves. It will also ensure that 

significant stands and specimens of tuart 

trees outside conservation reserves are 

retained and appropriately managed. It 

will introduce research-based support to 

minimise the impact of processes that 

Above Tuart woodland from White Hill in 
Yalgorup National Park. The trees are kept 
low by salt winds. 
Photo -Robert Powell 

RightThe short-billed black-cockatoo is a 
key bird species of tuart woodlands. 
Photo - Jiri Loch man

threaten the health of tuart trees and 

ensure that accumulated knowledge 

leads to improved cuart management. 

Hopefully, this important work will 

lay the groundwork for conserving the 

tenuous but 111agnificent tuart for 

future generations of not just people, 

but the other plants and animals that 

are associated with tuart woodlands of 

the Swan Coastal Plain. 

Drew Haswell 1s the Executive Officer ot the Government's Tuar I Response Group 

and 1s a Pro1ects Manager with the Department of Conservat1011 and Land 

Management He may be contacted on (08) 93:14 0337 or by email 

(drewh@calm.wa.gov.au) 

Alan Walker 1s the Chairman of the Government"s Tuart Response Group <'lnd 1s 
Director of the Department ot Conservation and Land Management's Regional 

Services D1v1s1on. He may be contacted on (08) 9442 0328 or by email 

(alanw@calrn.wa.yov.au). 

To view the Status report for luart conservation dnd protect,on. the Tuart 

commun,cat,ons and public involvement plan and other tuart programs. v1s1t the 

NatureBase website (www.naturebase.net) 
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urban antics by John Hunter

Seal of Approval 

The swirling effervescence 

bubbled around my face and 

blurred my vision, then ... pop! 

A very large face resembling the 

neighbour's Labrador dog, with 

enormous black eyes and long 

stiff whiskers, stared down into 

my very soul. 

It's one thing to go looking 

for a wild animal, but when it 

comes unexpectedly looking for 

you it's potentially a dangerous 

situation. When you think you 

can smell the steamy breath and 

see the grubby canines, you're 

not sure whether to scream. or 

rush out to buy a new pair of 

Speedos. 

And so it was when the young 

bull sea lion decided to check 

me out in the surf at City Beach 

last year. He would have been on 

the way from his birthplace at 

breeding islands near Jurien Bay 

to seasonal resting grounds just 

off the Perth metropolitan 

coastline. Here. the animals loaf 

in small groups on a few islands 

and other rock outcrops while 

the females and their new pups 

stay at home to suckle and fish 

the environs of the rookeries. 

The Australian sea lion 

(Neoplwca cinerea) is one of the 

rarest sea lions in the world, and 

the only one found solely in 

Australia, from just east of 

Kangaroo Island in South 

Australia to the Houtman 

Abrolhos Islands near Geraldton 

in Western Australia. 

Of the order Pinnipedia, seals 

and sea lions are those marine 

mammals that have streamlined 

bodies, forelimbs modified as 

flippers. webbed hind limbs, and 

a tail reduced to a stump. The 

order comprises true seals. 

eared seals {fur seals and sea 

lions) and walruses. Eared seals 

of the family Otariidae spend a 

greater proportion of time on 

land resting, breeding, giving 

birth and moulting. They have 

ear lobes. longer flippers, a more 
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flexible neck and hind limbs tl1at 

can be turned forward for 

terrestrial quadrupedal 

locomotion (walking on all fours). 

Only about 1000 sea lions 

are found off our west coast 

and, while they are generally 

sedentary dwellers, the seasonal 

travellers that rest on and 

around Carnac, Little and Seal 

islands close to Pert11 do visit 

our city area from time to time. 

The animals have been seen in 

the Swan River opposite the 

central business district, Matilda 

Bay, Maylands and on the 

Canning River at Bull Creek. 

Arguably, apart from watching 

dolphins and whales, there is 

nothing more connecting to 

nature than the observation of 

our local suburban sea lions. 

There is concern, though, 

about the constant habit of 

visitors who generally disturb the 

wildlife when they land on 

Carnac Island Nature Reserve, 

DID YOU KNOW? 

which is not far from the mouth 

of the Swan River. People have 

been seen off-loading their 

children and picnic baskets to 

within a few metres of beached 

sea lions witl1 resultant lunges, 

bites and many near misses. 

Recently, a large bull was seen 

to 'torpedo' in on a family 

swimming right in front of the 

resting herd. As l,e stood up, a 

confused mother inadvertently 

held up a frantic, kicking child. 

Fortunately, the big fellow swam 

off, but we've seen what serious 

injury these wild animals have 

done to intruders on their 

breeding islands. 

If you go to Carnac Island 

please observe the rule of 

getting no closer than five to ten 

metres from the sea lions. 

Besides, you can see far more 

from the deck of a boat and still 

go for a swim, leaving the sea 

lions a safe haven. 

Sea lions are carnivores and use their powerful swimming and 

sharp teeth to catch fish, squid, octopus, cuttlefish, small sharks 
and rock lobsters. 

They breed every 18 months, being the only species of seal or sea 

lion in the world with this unusual breeding cycle. 

For more information see Discovering Penguin Island and 

Shoalwater Islands Marine Park published by the Department of 

Conservation and Land Management. 



Dive Beneath the Busselton Jetty 
Plunge into the amazing world beneath the historic 

Busselton Jetty-the longest jetty in the southern 

hemisphere. 

Featuring lavish colour photographs, this 140-page 

book looks at the piles of life that live both above 

and below the jetty. 

See the colourful corals, fish, sponges, octopuses, 

stingrays and other marine life it supports, marvel 

at pineapple fish and leafy seadragons, and 

experience life you never dreamed existed-all 

without getting wetl 

Other essential marine titles 






