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The series of full-colour Bush Books is packed with easy-to-read 
information and quality photographs. With titles on plants and animals 
found throughout the State, and priced at only $6.50 each, these 
pocket-sized guides are perfect travel companions for any trip. 
If you're heading into the Pi Ibara, Bush Books to take include: 

Geology of Landforms of the Pi Ibara 

Plants of the Pi Ibara 

Hazardous Animals of North-Western Australia 

Mammals of North-Western Ai..lstralia 

Frogs of Western A..1stralia 

Snakes of Western A..1stralia 

171reatened and Rare Birds of Western Australia 

There's also 771e Marine Life of Ninga/oo Marine Park 
and Coral Bay with its detailed information and stunning 
photos showcasing the area's unique marine life. 

WA Naturally Publications 
DEPARTMENT OF CONSERVATION AND LAND MANAGEMENT
Locked Bag 29, Bentley Delivery Centre, WA 6983 
Tel: (08} 9334 0333. Fax: (08) 9334 0498. TTY (hearing impaired) facility available: (08} 9334 0546.
Order online at CALM's NatureBase website (www.naturebase.net). 
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contributors 
Ross Kermode. a Department of 
Comserv:ition and L1nd Management 
officer, has been involved with joint 
management at Milbtream- hichcstcr 

ational Park for the past 12 months. 
Ross acknowledge. the contributions of 
CALM I ndigenous Trainee lbngers Ken 
Sandy and Kingsley Woodley, former 
K.1rratha CALM Parks and Visitor Services 

editor's letter 

Leader Dave Whitelaw, MiUstream­
Chichester a tional Park ranger tail� park 
council members and the Juluwarlu 
Aboriginal Corporation for their 
colbborative effort in producing an article 
011 joint management in th.: Pilbara and 
for working pos itively together to 
conserve the env ironmental and cu lrnra l  
significance of the country into the fumre. 

The lure of the Pi lbara was summed up for me when a friend described the 
i t inerary p lanned for an overseas v is itor with only a week to spend in Western 
Austral ia: a two-day dr ive to enioy a day and a half in Kar ij in i  Nat ional Park ,  then 
back to Perth and t he airport .  

Kar i j in i is spectacular. Stretching over more than 600,000 hectares, the State's 
second largest national park is  well known for i ts breathtaking gorges and the red 
eart h of its spmifex country. Add the purple mu l la -mul la wi ldf lowers and huge 
termite mounds and the park seems typical P 1 lbara country. 

Bui as you'd i magine in an area about the same size as Victoria, the P l lbara offers 
qu i te a range of dest inations and experiences, from coastal areas such as 
N ingaloo Marine Park with Austra l ia's largest f r i ng ing reef, to the Burrup 
Pen insula, the site of an incredib le Abor ig i na l rock art ga l lery and a lso one of the 
powerhouses of Aust ra l ia's current resources boom. There are deserts and 
dramatic rock format ions, I nc l ud ing some of the oldest geolog ical features on the 
Austra l ian continent, as well as wetlands and nati ve palm trees that are t he 
remnants of ancient t rop ica l rainforests . 

Th is  issue of LANDSCOPE focuses on the Pi lbara so we can explore the region 's 
d i vers ity 1n some depth .  

Abor ig ina l art ists have been  depict i ng some of t h i s  d ivers ity for thousands of 
years, w i th  rock carv ings showing an i mals , p lants, peop le hunt i ng and ceremonia l 
images. Roz Hagan ex pla ins in Making their mark: Pilbara rock ar t ,  that  there are 
thought to be at least 300.000 and possibly even more than a m i l l ion mot ifs in the 
Dampier Rock Art Prec i nct. 

Our cover depicts the work of another art ist. long-t ime LANDSCOPE contr ibutor 
Ph i l ippa N i ku l i n sky. The art icle Soul of the desert by Steve Hopper and r ich l y  
I l lustrated with Ph i l ippa's work w i l l  help you  to  understand J ust what Alex 
N 1ku l insky meant when he said at the end of a f ie ld tr ip :  "We are in the front sta l ls 
of the un iverse" . 

The Department of Conservat ion and Land Management be l ieves that seeing 
t h i ngs from more than one perspective is v i tal  to ach iev ing its ro le successfu l ly. 
Learning together by Ross Kermode, Ken Sandy, K ingsley Wood ley and Judymae 
Napier te l ls how Indigenous community members and CALM staff in  the P i l bara 
are work ing together 1n nat ional parks. 

Between a rock and a hard place is another story about what we're learn ing in the 
P i l bara. The authors, Al lan Burbidge,  Norm McKenz ie, Stephen van Leeuwen, 
Lesley Gibson, Paul Doughty, Nadine Gut hr ie, Brad Durrant and Dav id Pearson,  
are part of the team work ing on a four-year biological survey of the P1 lbara. The 
logist ics of the survey are staggeri ng, w i th 300 sampl i ng s ites across a 19 mi l l ion  
hectare region. There are 15  pit traps at  each s ite, a network that  took f ive to s ix 
peop le about f ive months to instal l In  the most l y  rocky s ites. 

And you thought i i  took passion to dr ive four days for j ust a day and a half in 
Kar l j in l National Park . . .  

� �
Caf ls Bai ley 
E xecut ive Editor 

Stuart Halse has been with CALM 
since 1 985 and is a enior Pr incipa l  
Re earch Scientist. He began his  
professiona l career working on bats and 
ducks, bu t is  now involved in many 
aspects of wetland policy and ecology, 
inc luding su rveys of aquatic invertebrates 
and waterbirds across the. State and 
taxonomic work 011 crustaceans. 

Mike Scanlon. a Senior Technical 
fficer, began working with CALM in 

1 993 research ing the effects of fox 
control on red-t.1iled phascogales and 
numbats and was subsequently invo lved 
in AusR.ivAS, a program that 11sed aquat ic 
macroinvertcbratcs to measure r iver 
health. I-le is currently undertak ing the 
scygofaunal work associat.:d with the 
Pi lbar:i Biological Smvcy. 

Allan Burbidge has been n survey 
biologist in CALM's Science Division 
s ince 1 985, during which time he h;is 
worked on project.� from the Nullarbor 
to the K im berley and the south-west  of 
WA. His part icu lar exper tise is in b irds, 
but he has also worked with mammals, 
reptiles and p lants .  He is imernationally 
recognised in relation to h.is involvement 
in re earch and management of 
threatened birds, especially on the south 
coast. 

a l so contr i buti ng . . .
Ian Walker, Phi l ippa NikuUnsky, Steve 
Hopper, Roz Hagan, Ross Kermoclc, 
Ken Sandy, Kingsley Woodley, Judymae 
Napier, Verna Costello, John H unter, 
Craig Fau lkner, Kerry Faulkner. Andrew 
Burbidge, Mike canlon , Jim Cocking, 
Harley Barron , tunn HaL�e. Adrian 
Pmdcr, Joan Pawling. Jane McRae, 
tuart Mil ler, Norm McKenzie, Stephen 

van Leeuwen, Lesley Gibson ,  Paul 
Doughty, adine Guthrie, Brad Durrant  
and David Pearson. 
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Cover illustration by Philippa Nikulinsky 
The lesse,· wanderer !Jul letfly (Danaus 
chrys1ppus subsp. pelllia) 1s k11own lo s,p 
the nectar lro,n the porcelain like flowers 
ol lhe causlic bush (Sarcoslcmm;, vimin;,lc 
SLillsp. allslralc). one of I he few true 
SL1cculenl sllrnbs in I1,c Australian clcserl. 
The lessei" wanderer 1s" lrnown res1dcnl ol 
Ille 1-'ill.lilra reu1on anO 1111 Ile hiul1ly visible 
Ill OflC'll C:U1111l1 y, ]lilt 111 111,11 ly .ti ll'I I ,1111, 

Back cover photo Michael Pelusey 
I 1'1mlrrnl Pool, In Km1ji111 Nal ional P.i1 l1, 1s 
Ilic· li1sl 1K,ol v1s1lo1s will 1•111·n1111l1•1 111 
W1 :ilm, Gm tJU. Thl: po1>I 11,l'i ll 11<11 l<IW 
enl ranee but opens inlo a :;hndy. echoi1111 
clefl in rocks IJillions ol yE:ars old. 
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Making their mark: Pilbara rock art 

The Umrup t >e11imub is pmb,1bly the world's brgt·st ope11-,1ir ;irt g:ilkry 
;ind Austr;ili:i's largest mo11u111enr to Aboriginal ·ulturc. 

Between rock and a hard place: rich biological patterns 
amongst ancient red rocks 

A 111;1ssive, four-year survey of pL111ts :rncl animals or the v,1st Pilbarn region 
h,1s already 111acle 11cw discoveries. 

20 Nature's album 

Wc�tcrn Australian i1nagcs fc,aured hL·avily in a major nawrc photography 
competition. 

24 Wetlands of the Pi Ibara 

It only fills every Few yL•;1rs or so, but thl' I OO-kilo111ctrc-long Fortescue 
Marsh is i111111cnscly 1111port:mt to l'ilb:1r;1 birds ;111d aquatic pla11ts and 
a11im,1ls. 

32 Soul of the desert 

A magnilicL'llt 11cw book showcases the wildflowers and wildlife 01· our 
:1rid inrnior. 

39 Learning together 

Tradit·ional ownns :111d ni11scrvatio11 111a11:1gLTS havl' fou11d crn11111011 

gro1111d in 111;111agi11g l'ilban1 parks. 



44 Geology and landforms of the Pi Ibara 

The ancient rocks of the Pilbani have many tales to tell. 

51 Beasts of the underworld 

Hundreds of mtique and wonde1ful animals inhabit the groundwater of the 
Pilbara, even living betvveen sand grains! 

56 Delivering marine and coastal outcomes for the community 

How does the Pilbara's vast resource sector coexist with conservation and 
recreation in this biologically important region? 
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Making their 
mark: p·1bara 
rock art 

The immense open-air rock 

art gallery of the Dampier 

Archipelago and Burrup 

Peninsula, near Karratha and 

Dampier in Western Australia's 

Pilbara region, is Australia's 

largest monument to 

Indigenous culture. 

by Roz Hagan 

T hl' I :1111pier Rock Art l l rcci11cr 
lies withi11 the isl:111ds of the 

l):1111picr Arrhipelago i11ducli11g thl' 
IJurrup l'l'11111s11la, whnc thr :111ci--:11t 
1110unt:1i11s of the l'ilh:ir,1 llll'L't· the 
l11dian Occ:lll. At about ?..7 ki\01111:'trc.:s 
1011g ;rnd five kilometres wide, the 
Uurrup Peninsula-formerly an 
island-is the largest landmass in tlw 
;m:hiµclago. Along with its associatc.:cl 
isl;mds and coastal striµ, it is home to at 
lc;1st thrl'C tlm:ate11cd animal S))t'cic.:s 
and 3<J thn:atencd or endemic plant 
sµecics. A variety of habitats exist in this 
semi-arid region, including sandy 
beaches, rocky shores, saline mudflats 
and areas of mangrove swamp. The 
massive gabbro and granophyre boulder 
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piles forin thl' :1rchiµl'lago's 111ost 
distinctive topographic fe:1t11rc, ranging 
in colour fro111 :111 or:mgc-rccl to a dl'cp 
purpk, giving tlw la11d:c11.w a u1nquL' 
,md ch:1ractcristit.: aµp,';tr;mcc.:. 

History 

Pro111 thl' tinll' when ·the world w;1s 
wft' (rn;,1tion) until the I 8(10s, the 
D,1111picr Archipelago was the spiriwal 
;rnd lit,·ral home of th,, Yabur,ira people, 
close rebtions of the 1 !);arlum;1. 
However, becaLIS,' of the archipeb,.,.o's 
ceremonial importance and sµiritual 
ambience, many people from ocher 
tribes were attracted to the area. In 
1868, 26 Yaburarn people were 
murdered on the i land· in a series of 

raids, which became k11ow11 as the 
l�lying Foam Mass;1en:. TIH'Sl' incidents
clllsed e11<.>r1nous lossc: to the Yaburara
peoplc ,md. in the fi.>llowing period, the
:1rca by practically ab;mdoncd umil the
c:\l"ly I W,Os, whc.:11 substantial irnn-ore
deposits were discovered in the l'ilb:1r:1
rc.:gion. 1-l:1mcrslcy Iron subsl'lJU,·11tly
L'St,1blishcd the town of Da111picr, which
has a h:irbour and iron-orr processing
facilities. Ironically, the Dampier site w:1.s
rhoscn to avoid da,naging the smaller
rock :irt concentration at the fir. t choice
of Depuch I. hind, as it was cbimed that
no rock art existed in the ;1rea. The
massive concentration of many
hundreds of thomands of figure. w;is
'di c vered' between 1960 and 1970.



he Burrup Peninsula wa 
originally an island known as 'Dampier 
Island', and prior to that was known a 
Muntjuga, meaning hip bone sticking 
out'. In the l 960s, a cau eway was built 
connecting the island to the mainland 
and, in 1979, it wa renamed after the 
island's highest hill, Mount Burrup. 
During the early l 980s, approximately 
1800 decorated boulders were 
removed from the site of the North 
West Shelf gas processing facility near 
Withnell Bay and placed in an 
enclosure near Hearsons Cove, thus 
removing them from their historical 
context and re tricting access to them. 
Since then, construction projects, 
industrial developments and associated 

infrastructure have caused the lo s of 
thou ands of images. 

The art 

The Dampier Rock Art Precinct 
has the largest concentrations of 
petroglyphs (rock carvings) in the 
world, with estimates of the number of 
motifs ranging from 300,000 co well 
over a million images. Petroglyphs 
occur in other parts of Australia, but 
nowhere do they even remotely 
approach those of Dampier in terms of 
sheer numbers. Some of the 
pecroglyphs in the Dampier region 
may be up to 18,000 years old. Most of 
the engravings are on boulders near 
watercour e and rock pool , along 

Above Petroglyphs decorate many of the 

rocks of the Dampier Rock Art Precinct 

in the Burrup Peninsula. 

Photo - Michael Pelusey 

the shoreline, near scone resources 
suitable for making artefacts and along 
geological fracture Lines that provide 
the most practical corridors for 
movement from one area to another. 
The majority have been engraved on 
granophyre, the predominant rock in 
the area, while only a few gabbro and 
granite boulders have been u ed, 
probably becau e of their coar er 
texture. 
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Petroglyphs are formed using a wide 
range of tools, from fine points to wide 
chisels. Art in the Dampier area can 
be generally divided into two types­
shallow gr:1ffiti and deeply engraved. 
The sh:1llow grnffoi designs arc formed 

by removing the weathered surf.ice layer 
or crust of the rock, exposi11g the lighter 
colour underneath. Over ti111e, colour 

gradually returns to the c11gr:1vcd 
su1{tee (repatination) :111d, because there 
is little depth to the c11gravi11g, the 
petmglyphs sometirrn.:s become :1h11osr 
i11visible. The deeply engraved designs 
consist of grooves, usually between five 
and 12 rnillirnctres deep, formed by 
pecking, scoring or rubbing and, 
:1lthough they also rcpatinate, the depth 

to which they arc c:1rved 111e:111s they 
n;tai r I grcat<:r visibility. 

I 111,1gcs engraved i11to rocks of th<: 
are:1 serve ,l variety of purposi:s. SonK 
are part of increas<: sitt:s for particular 

species or events. St:11ior mt:mbcrs of 
the co11111w11ity were responsible for 
111:1i11tai11i11g the s:1cred significance of 
sites within their country, and for 
performing 'incri:asc rites' and other 
rituals that e11sured the pcrpi:tuation o( 
the ani111al and plant species :rnd the 

c011timrity of the ,easons. ( )thn i111ages 

relate to Aboriginal ancestral creation 
beings, spirit figures, ccr<:monies :md 
rites of p:iss:igc. Solll<: n:remonial ,md 

rites of passage places arc specific1lly 
for m..:n or wo111e11, while otht:rs ;1re 

open to all. Although many engravings 
have spiritu:il significance, others were 
representati()ns of everyday lift: or 

events. The Aborigin:11 artists depicted 
a wide range of subject m:1tt<:r and 
th<: Dampier precinct has :1 high 
percentage of lllarinc-based motifs 
including whales, dugongs. fish, turtles 
and st:abirds. Other designs reprcsellt 
w:1llabiL·,, kangaroos, snakes, cchidnas, 
people hunting and sacr<:d images. 

Above left Modern industrial infrastructure 

skirts a scree pile of ancient art. 

Photo - Bill Belson/Lochman 

Transparencies 

Left Many rock engravings represent 

everyday life, like hunting kangaroos. 

Photo - Michael Pelusey 



The Dampier Rock Art Precinct 
also featmes significant stone 
arrangements (single standing stones or 
clusters of stones). Standing stones were 
used to indicate the existence of fresh 
water, other natural resources, the site 
of a special event or a place of spiritual 
significance. Shell deposits (middens) 
and grinding patches are also scattered 
throughom the area. 

Industry and monitoring 

The Dampier region houses some of 
Australia's largest industries, including 
the North West Shelf Project, Pilbara 
Iron, Dampier Salt and the new 
Burrup Fertilizers project.A number of 
other projects are proposed 011 the 
Burrup Peninsula. The heritage value 
of the Dampie1· Rock Arc Precinct 
is clearly threatened by ongoing 
industrial development, through direct 
disturbance and destruction of heritage 
sites. Despite almost 40 years of industry 
in the region, no comprehensive study 
of the cultur.il heritage assets of 
the region had been commissioned. 
However, in 2003 the Western Australian 
government signed an agreement with 
three Native Title claimant groups: 

the Wong-Goo-T-Oo, the Ngarluma 
Yindjibarndi and the Yaburara 
Mardudhunera people. The agreement 
extinguished their previous Native Title 
claims over the industrial .ind residential 
areas of the BmTUf Peninsula and other 
land required by the State, but granted 
them greater connol over the non­
industrial portion . As a condition of 
the agreement, the State agreed to 
commission a Rock Art Study, to 
identify the impacts of industrial 

pollution and to prepare a management 
pl:in for the area. 

As a result, CSIRO, in collaboration 

with Murdoch University, has been 
commissioned to complete the first 
study into the possible effects of 
industrial emissions on Aboriginal 
rock arc of the Dampier Rock Arc 
Precinct. The project is to be managed 
by the independent Burrup Rock Art 
Monitoring Management Committee. 
The fom-year monitoring program, 
supported by local Aboriginal 
communities, is interclisciplinary and 
ambitious 111 scope. Ambient 
concentrations and deposition of 

pollutants will be monitored at seven 
sites, on the northern Burrup, Gidley 

Above The iconic spinifex, coolibah and 
red rocks of the Burrup Peninsula glow 
orange in the late afternoon. 
Photo - Carolyn Thomson-Dans/CALM 

and Dolphin islands, and at sites closer 
co sources of industrial pollution. Data 
collected from each site will include 
levels of nitrogen dioxide, sulphur 
dioxide, ammoma, BTEX gases 
(benzene, toluene, ethylbcnzene and 
>-.-ylene), aerosols such as .iir pollutant 

particles and dust, as well as rainfall, 
temperature, humidity, wind speed and 
'vvind direction. Microbiologists will 
examine the role microbes play in rock 
deterioration, and test whether 
inneased levels of nitrogen or sulphur 
from emissions promote additional 
microbial activity. Geochemi ts and 
archaeologists will assess the amount of 
weathering on the rocks by analysing 
physical, mineralogical and chemical

changes of the rocks, using optical 
and scanning electron microscopes. A 
mineral mapping cool will also be used 
to record subtle colour ;ind mineral 
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spectral ch;rnges in the St1rface 111iner:1ls 
over time between engravings ;ind the 
:1dj;icent undisturbed rock smfaces. 

The collected g:ts, particle :md 
we:tther data will be used to establish 
the origin of air pollutants and dust, to 

,1ddress concerns about possible dfectS of 
cmrent and future industry em.i·sions on 
the art, and to allow recommendations 

for the ongoing preservation :ind 
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conscrv.1tion of the rock art of the 
D:unpier Archipcl:igo region. 

Although many thousand, of images 

have alre:tdy been destroyed or n1ovcd 
from the precinct, it is now hoped that, 
through c:ireful management and 

cooperation between industry,

government and the local comnrnnity,
the rock art will urvive for 111any 
thousand of years to come. 

Above Petroglyphs are created by 
carving into the weathered surface rock 
with a range of tools. 
Photo - Bill Belson/Lochman

Transparencies 

Left Aboriginal carvings of emu 
footprints at Deep Gorge in the Burrup 
Peninsula. 
Photo - Jiri Lochman

Roz Hagan 1s a proJect officer in 
CALM's Pilbara regional office. 
She has a background in 
environmental science and has been 
working as partot the Nature 
Conservation Program team in lhe 
Pi Ibara. She can be contacted 
through Stephen While, Program 
Leade1 for Nature Conservation 
1n the Pi Ibara, on (08) 9143 1488 or by 
email (stephenw@calm.wa.gov.au). 



bookmarks by Verna Costello

Urban Antics - Tales of 
an urban naturalist 
Author: John Hunter 

Publisher: WA Naturally Publications 
148 pages, soft cover 

ISBN: 0 7307 5560 6 
RRP: $16.95 

It has long been a matter of 

debate among CALM's editors 

regarding where in LANDSCOPE

regular readers would turn when they 

first pick it up. It is this editor's 

contention that it would be Urban

Antics at the end of the magazine. 

Here, readers are assured of the 

same accurate, factual information 

found elsewhere in LANDSCOPE, but 

Urban Antics is laced with the 

author's inim itable, but irreverent 

humour and p ithy, insightful wr iting 

style. Thus fortified, these readers are 

then agreeably primed for the rest of 

LANDSCOPE's excellent articles. 

There are 68 tales of Western 

Australia's native animals and plants 

and their habitats. These are found 

under chapters ordered by season and 

describe what readers are most likely 

to find in their gardens and backyards. 

Urban Antics is available from 

most major bookshops, by phoning 

WA Naturally Publications on 

(08) 9334 0333, faxing

(08} 0334 0498 or online at

CALM's NatureBase website

(www.naturebase.net}.

Garruragan - Yindjibarndi 
Fauna 
Published and compiled by Juluwarlu 

Aboriginal Corporation 

87 pages, soft cover, full colour 
ISBN: 1875 946 543 

RRP: $24.95 

The Juluwarlu Aboriginal 

Corporation is to be congratulated on 

this ambitious undertaking, in which 

the text appears first in the 

Yindjibarndi language (one of the 

Aboriginal languages of the Pilbara}, 

then in English. The names of native 

animals are also indexed separately 

in Yindjibarndi, English and by their 

scientific names. Help is also 

provided with the pronunciation of 

Yindjibarndi words. The animals are 

separated into sections describing 

birds, reptiles, mammals, insects, 

fish and amphibians. 

Wanggalili - Yindjibarndi 
and Ngarluma Plants 
Published and compiled by Juluwarlu 

Aboriginal Corporation 

128 pages, soft cover, full colour 

ISBN: 1875 946 543 
RRP: $24.95 

The text is in English only, except 

for the headings, which give the 

Yindjibarndi, Ngarluma and the 

English plant names. Plants are 

described under separate headings: 

artefacts and ceremony, bush 

medicine, and bush foods. An Index 

of medicinal uses includes remedies 

for colds, flu, toothache, and heart 

and blood conditions, among other 

ailments. Another index details a 

variety of foods. There are also 

separate indices of common names 

and botanical names. To aid 

identification, these descriptions are 

supported by numerous colour 

photographs. 

The books are available from 

Juluwarlu Aboriginal Corporation, 

PO Box 111, Roebourne WA 6718 

Uuluwarlu@bigpond.com). 

Wanggalili 
Ylndjlbvndi and N1vh1ma Pl.ants 
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T he Pilbarn is awesome. Much of
the Pilbara is rock. Many of these 

rocks formed during the Archean 
between 2.S and 3.<i billion years ago, 
m,1 king them some of the oldest rocks 
on the planet. 

llec:wse of its geological history, 
and tht· impact of this history on plants 
and :rninds th:1t inlnbit the ;1n:a, th<: 
Pilba1-:1 is considnt:d a 11:m1ral r<:gio11 

borh geologically ;111d biologically­
thL' Pilbara biog<:ographic region 
corresponds closely with tlK Pilba1�1 
Craton, 0lll' of Australia's 111:1Jor 
geological buildin:� blocks. 

Scp:irating the ancient stony ridgcs, 
abrupt escarpments and steep sere<: 
slopcs arc geologically more recent 
areas-rolling stony plains of alluvial 
clays. silts, sands :rnd grnvcls. Corges, 
picturesque rocklwlcs and grassy 

Previous page 

Main A snappy gum in the rocky 

landscape of the Hamersley Range. 
Photo - David Bettini 

Inset CALM's Tristan Farmer and Tom 

Smith adjust a drift fence on a pit trap 
line. 

Photo - Jim Rolfe 

Below Spinifex. 

Photo - Jiri Lochman 
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floodplains occur along intermittently 
active river systems, such as the 
Fortescue :111d O:ikover, that drain the 
uplands. Along the mangrove-fringed 
we tern margin of the Pi Ibara there arc 
extensive co:mal A:1ts and Aoodpbins, 
such as the Roebourne Pl:iins and the 
De Grey River dt:lta. 

The J > ilb:in1 is t·normous, with an 
an;;1 :ilmost the size of Vi toria. Almost 
ewrywhcre, reddish rocks and �oils 
pr<:do111in;1te, as docs �pinifex ('lriodi11) 

grassland. hl· 18 '/hodi" spcci<:s in the 
l'ilb:1ra range from small rounded 
hummocks up to 20 centimetres high 
to large domes more than I .5 metres 
high and two or more metres across. 

lowcver there is also an intriguing 
111ix of tid:il A:1t�. mangroves, open 

pl:iins g1�1s�land savannas, woodl:inds, 
n1ount:1i11 ranges, gorges :111d 
tcn1porary tropical rivers, resulting in 
similarly intriguing mixes of pbnts :md 
:rnimals, 111:my of whid1 an: poorly 
known. 

There arc about 1730 described 

pla11L spl·cics in Lhl' Pilhara, with 
another 350 yet to be described. 

Currently, 150 plant species arc known 
rn1ly fro111 the l )i]bar:i ('e11dnnics'). but
it i, csri111ated that another I()() are still 
ro be dcscribed, which will put 
the number of Pilbara endc111ics 

. omewhe1·e in the v1cm1ty of 250 
species. Gras es, pea , daisies and wattles 
arc the most common plant groups, 
exemplified by the ·130 or so w:ittlcs 

recorded in the region. Althollgh most 
pictorial representations of the J> ilbara 
cithcr capture th' iconic white­
trunked snnppy gum (E11ralypt11s 
lc11cop/1/oia) over spinifcx with a 
turquoise skyline or :1 tranquil river 

pool lin<.:d with river red gu1m 
(E. m111nld11!C'llsis). cuctlypts arc not well 
rcpres<:ntcd. 

Pilbara Biological Survey 

Despite numerous biological 
surveys in the l'ilbara over the years, 

particularly in thL' iron-rich Ha111crsley 
Range, they haw been restricted in 
:m:a, or confinl'd to a rclativdy narrow 
rangl' of plants or animals. They h:we 
fi1rnished l'xcellrnt lists of the rich 
:1rray of flow<:ri11g plant� :111d vertebrate 
:1ni111:1ls found in th<: region. However, 
assernhbgcs of tlil'sc species arc nol 
well docu111c11ted :ind th<: distribution 
:111d habitat prdt.-re1Kcs nf111any spl'l:il', 

:Kross the Pilb:.1ra arc still 1.irgcly 
unknown, particularly for inwrtcbratcs 

.111tl short-liwd plants. 
Despite lhl' co11sidcr:1blc work 

:ilre. dy done by the Dt:partmcnt of 
Conservation and Land M:ln:1gc111cnt 



Terrestrial survey sites for the Pi Ibara Biological Survey 

D 

{) 
IND/AN OCEAN 

• 

A 

Legend 

Sealed road 

Unsealed road 

IBRA biogeographlc region 

Sampling sites 

0 20406080 

kilometres 

(CALM), the WA Museum and others, 
there was no regional context in which 
to assess results of studies at individual 
ites. This made it difficult, for example, 

to as ess the regional significance of a 
CALM-managed reserve, or to assess 
the conservation significance of a site 
proposed for a resource development. 
It was time for a major survey across 
the whole region. The Pilbara 
Biolooical Survey commenced in 
2003, to survey terrestrial plants and 
animals, wetland plants and animal ( ee 
'Wetlands of the Pilbara' on page 24-
29) and stygofauna (see 'Beast of the
Underworld' on pages 51-55). It is
likely to cost about 12 million, funded
by the State government (primarily
through CALM with assistance from
the WA Mu cum), the Conunonwealth
government (through the Natural
Heritage Trust) and industry, in
particular Pilbara Iron, Dampier Salt
and Straits Resources.

Major regional surveys already 
completed in other parts of WA 
include the Wheatbelt, eastern 
Goldfields, Nullarbor, I{jmberley 
rainforests and southern Carnarvon 
Basin (see 'Patterns m nature', 
LAND COPE, Sunu11er 1995-96). 

In previous survey of the Pilbara, 
the rocky nature of much of the 
ground limited pitfall trapping, due to 
difficulties in digging holes. This survey 
set out to sample all the major 
geological and landforrn surfaces, 
including the hard ironstone , granites 
and basalts. 

A well as uncovering new 
information about plants, reptiles, frogs, 
birds, mammals, spiders, scorpions, 
beetles and aquatic invertebrates, the 
survey will allow the development of a 
fi.-amework to guide sustainable land­
use and conservation planning in the 
Pilbara; help to assess the region's 
conservation reserve system; improve 
environmental impact assessments; and 
verify information about distribution 
of threatened species and ecological 
conununities. 

On the ground 

The sheer . ize of the Pilbara 
biogeographic region-19 million 
hectares-provides a huge challenge in 
e tabli bing sampling ites, undertaking 
ampling and detecting biogeographic 

trends (the way plane and animals are 
distributed in relation to climatic, 
geological, historical and biotic 

..... 

characteristics of the landscape). 
Became of this, and the limited 
number of killed staff available at any 
one time, tl,e survey will take several 
years. The terrestrial component began 
in 2003 and aims to report by mid-
2007. 

Three hundred sampling sites across 
the Pilbara (map) were selected to 
represent the major geological 
formations and landform types, 
encompassing a cross-section of soils, 
climate and vegetation types. The sites 
are on pastoral leases in national parks 
including Karijini and Millstream­
Chichester (Miliyana), on recently­
acquired pastoral leases, newly-created 
conservation parks,Aboriginal lands ;ind 
unallocated Crown land. Many are on 
nuning tenements and some are adjacent 
to active m.ining operations. Extra sites, 
including hilltops and other locations, 
are also being sampled for plants. 

Establishing the pie traps cook a 
team of five to six people, led by 
CALM Senior Technical Officer Jim 
Rolfe, about five months in mid-2003 
and nl.id-2005, using shovels, crowbars, 
drills and, often, blasting the hard rock 
to create holes for pit traps. At each site, 
they insraJled two SO-metre rows of 
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five vertebrate pit tr:1ps, with :1 low 
wirl' rcrn:e bt·rw1.:,:11 pits to guide 
a11i111:1L, i11 wlH�l1 tiK' s:1111pli11g tl':1111s 
opt·11t·d the pits. Five i11vcrtcbr;1tc pit 
traps wcrt· :ilso i11stalled :1t e:1ch site. 

The first I SO sites wt-rt· sampled for 
small grou11d-dwdli11g frogs. reptiles 
,md mammals in ( ktobcr 2004 :md 
M:1y 21 lOS. and s:1111pl i11g of tht· ,t·ro1HI 
set of I SO sites began i II Scptrn1bcr 
:ZOOS. Ill c:Kh s:11npling period, fi.ltlr 
te:11ns-usu:dly C()llsisting of three rn 
fo111 zoologist,-t·:1ch t:1kc 
responsibility for s:unpling 3S to -1-0 
quad1·ats. ·• :a:h quadrat is trap�Kd for 
st·ven tbys and nights. in each of two 
�easons. c;rou11ci vertebrates arc 
identified :rnd rekased, or kept as 
voucher specimens for rd'crence and 
further study at the WA Museum. Each 
site is surveyed for birds, and :my 
breedillg !loted. Terrestrial i11vcrt1.:bratcs 
:in.: trapped in pi� at the sa111e sites. 
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Sclened sit·es :ire surveyed for bats. 
At each site, soil sa111plcs :ire 

collected to dctcrrni11c soil chc111istry 
:111d structme, ;111d re..:ords arc m:ak or· 
other physicil a11d biologicil features, 
such as l:111dfor111 :111d vcget:1tio11 
structure. 

A prr�jcct this big has ro be a 
coll:1hor:1rivl' w11t11rc. Sn f:1r, -1-<I people 
h:tve been directly involved 111 
l"icldwnrk for thl' tnrestrial Zllology 
cn111prn1c11t of the project. Most ,trc 
CALM staff or ro11sult:111ts, s1>111c .ire 
from the WA Museum, a11d eight haw 
bccn Vlllu11tL'Crs. In addition, :tbout a 
dozen exµerts fi-0111 other institutions 
have helped to idl·ntify spt,c1111cns, 
p,1rticubrly invcrtebr:1tes. 

Frogs and reptiles 

Nine frogs :111d 111ort· tha11 120 
rcµtilcs arc k11ow11 from the Pilb,1r:1. 
Li:wrcis arc exceµtionally diverse, with 

more than 20 endelllic sµecies, a 
number likely to double when new 
species from the smvey arc formally 
described. One frog sµecies is endemic 
to the Pilbara, with another awaiting 
description. 

MorL' than I 00 sµccies of reptib 
have bcen recorded 011 the sites so far. 
A distinctive new gecko species w,1s 
discovered in the first weck of the 
survey in :111 :1rc:1 of the brge rocky 
bou ldcrs th:1t c1p so 111:iny l'ilh:ll·:1 
r:tnges but which have scldoll! been 
s:rn1plcd. We h:1ve :dso found two 
e11dc1nic species of pebbk--mimicki11g 
dragons ('/j11111w1111ff)'JJlis) :111d st·vcr;il 
new species of sa11d-swi111111i11g skinks 
(l..nis/11 ,111d llrc111i11.�d11ms). The survey 
h,1s u1H·ovcred cryptic species using 
genetic tcd111iques in several gecko 
groups, i11cl11di11g Di1 ,loi/11rty/11s and 
Ccliym. It h:1s also cxp:111ded thl' known 
distributions and darifil·d thL· h:ibital 
rdatio11ships of 111:1ny spi.:cil·s. 

Mammals 

l:1111111:11 hoiu:� ri·o111 si11kllOll'S ;111d 
c.1vcs i\re being itkntified hy Ali.:x
11:iynes of the WA M11seL1111, to
don1mt·11t the l'ilb:1r:1's origin:il
in:1111111:d f:1u11:1. At least S7 specie, were
origin:1lly present, of' which I I :ire now
exti11ct in the rcgio11-inforn1:1tio11
that is important f<>r rcintroductio11
programs. Three <ithers-the watn 1�1t,
pak field-rat :111ci western d1estnut
1noust�pi.:rsist 011\y nn thi.: region's
isbnds. Most of the regionally extin<.:t
spt·cii.:s ;m.: cithcr small 111:tcropods,
such .is the boodic, or L1rge rodents,
such as tlH· long-tailed hopping­
mouse.

We have so for rc<.:orded 17 sm.ill 
ma111mal species 111 the l'ilbara 
(exrluding bats): nine c.1r11ivorous 

Above left Clare Stevenson, from the WA 
Museum, checks a pit trap for small 
vertebrates. 
Photo - Allan Burbidge 

Left Botanist Greg Keighery records 
plants collected by Sue Patrick and 
Margaret Langley from a terrestrial 
biodiversity site on a red sand dune in 
the Cane River Conservation Park in the 
south-western Pilbara. 
Photo - Stephen van Leeuwen 



Above The long-tailed dunnart is an 

uncommon, patchily distributed species 

found in rocky areas with hummock 

grasses and shrubs. 

Photo - Jiri Lochman

marsupials (dasyurids) and eight rodents 
(seven native species and the introduced 

house mouse). The western pebble­
mound mouse (Pseudomys chap111a111) is 

now largely restricted to the Pilbara. 
The first indication that a pebble­

mound mouse may be in the area is a 

distinctive mound of small pebbles, 
which it gathers to form a nest. 

Dasyurids include three species 

endemic to the Pilbara: the conunonly 
caught Pilbara ningaui (Ninga11i 

ti111ealey1), a false antechinus 
(Pseudantechi,rns rory1) and at least one 
undescribed planigale species. Ningauis 
and planigales can be confused, but 

their behaviour is a first clue: the 
ferocity of the planigales contrasts with 

the tranquillity of the ningaui. Another 
dasyurid, the little red kaluta 
(Dasykal11ta rosamon.dae), resembles a 
little red bear and behaves like one as 
well. It is best to be attentive when 
handling one of these! Its distribution 

extends just beyond the Pilbara. The 
long-tailed dunnart (Sminthopsis 

/011gica1-1data), a striking-looking animal, 

is rarely caught but perhaps its patchy 
distribution is to blame. Two false 
antech.inus species (Pse11dan.tec/1i11us roryi 

and P. woolleyae) previously recorded in 
the Pilbara also appear scarce, but are 

able to jump-having adapted to 

massive rock outcrops-so can 
probably escape from pitfall traps. 

Tbe occunence of these mammals 

appears to be related to characteristics 
of their local environment. Certain 

species prefer areas with a cracking clay 
surface: the Lakeland Downs mouse 
(Leggadina lakedownensis) and striped­

face dunnart (Sminthopsis macroura) 

shelter in the deep cracks. Some, such 
as the common rock-rat (Zyzomys 

<1rg1-1rus), shelter in rocky outcrops. 
Others, like the ningaui, seem to turn 
up almost everywhere. Clues co the 
habitat preferences of some species 
come from their external anatomy. 
Rock-dwelling species either have 

striated footpads (long-tailed dunnart), 
or large, soft footpads (conm1on rock­
rat). In contrast, some species adapted 
co sandy surfaces, such as the lesser 

hairy-footed dunnart (Sminthopsis 

yo1111gso111), have hairy pads that act like 

running spikes. In the final analysis, we 
aim to furtber expose relationships 
between species occurrences and habit.it 
attributes, including the influence of 
climate, then use this information to 
predict where else in the Pilbara these 

species may be present. 
Bats are being surveyed at more 

than 50 sites, with 17 bat species 
known from the Pilbara. The two 
flying-foxes are by far the largest. The 
others are microbats, which use high 
frequency calls to avoid obstacles and 

locate prey during their night-time
forays. These search-mode calls are 

species-specific and a call dictionary is 
being collected using minidisc 

recorders. Night vision equipment, a 

portable radar gun and a video camera 
are used to gather data on flight speed, 
manoeuvres and habitat use, the first 
ecological study of structure in the 
region's bat fauna. 

We have found that Pilbara 

microbat communities fall into four 

ecological types: interceptors that 
catch their flying prey during a direct 
high-speed pass, such as the white­
striped bat; agile species that can out­

turn their prey in open habitats 
(common sheath-tailed bat) or in 
cluttered air-spaces (orange leaf-nosed 
bat); ambushers that wait on a perch 
then accelerate to overtake prey chat 

flies past or pounce on prey that walks 
past (greater long-eared bat ;md ghost 
bat); and slow, but manoeuvrable, 

gleaners that take prey from 
vegetation or the ground (lesser long­
eared bat and Arnhem Land long­

eared bat). Not all of these occur at 
any one site. Some species are 

restricted to the region's mangrove 
communities, others live close to 
riverine situations, while one is only 
present in the region in winter. 

Birds 

The Pilbara is home to about 250 
non-oceanic bird species, and is 
especially rich in birds adapted to arid 
areas. Pilbara birds don't seem to have 
as close a relationship to the ground 
surface as the ma1m11als, but vegetation 
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strncturc is i111port:111t. Fnr l'X'.1111pk, 
singing bushlarks ;ire co,11111011 011 
grassy pbi 11s 011 ;1 r:111g-c of soils. H. iwr 
syst ·ms, t·spel."ially whcre there ;1re river 
red gu111s :rnd c1t�jcputs, h:1vc the 
grc;ltest 1111111bcr of bird spn:ie,-thcy 
are like elo11g;1ted oaSl'S in ;1 tksL'l't of 
rocks ;111d spinift·x. 'omc spc<.:ics, 
including pt·acdul doves, bltK·-wingcd 
koobh11rras, bl:i<.:k-tailcd trcc<.:rccpcrs, 
star find1es and Tbrrcsian -rows, arc 
mort· or less confinc.:d to th1.:sc arc:1s. 
Others, such as spinifox pigeons and 
painted finches, are typically found 
nrnong spinifex on rncky slopes, but 
come in to pools to drink. Still others, 
such ns the.: spinifexbird and striated 
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gr;1,swrc11, an.: nonnally only found 111 
dc.:nsc, ht·:ilthy st:1nds of spinifcx. 

Creeping crawlies 

It is alr1.:ady clear that 111:1ny new 
spl·t:ies of tern:strial or :1t111:1tic 
i11wrtcbr:1tc.:s will be di,covcred :1s :1 
n:sult o( the survey, :111d 111:111y specie, 
:ire likely to be.: co11fi11cd to the i >ilbar:1. 

Twelve 111011ths of sampling 
inwrrebr:1tes ar the.: first 150 sites ha., 

prodrn.:c.:d about I 00 000 individual 
speci111c.:ns. These need to be.: sorted 
into major taxonomic groups in 
CALM's terrestrial invertebr:ice survey 
lnboracory. 0111e of rhese groups, 
partirnlarly beerks and spiders, ;ire 

Above The dangerously venomous 
Pilbara death adder. 
P/1oto - Ron Johnstone 

Left The painted finch feeds and breeds 
in rocky areas with spinifex. 
Photo - Jiri Lochman 

tlK·11 identified wirh input from he 
WA Musn1111 and other spcci:liist 
urg.1111s:1tirn1,, ,11cli ,1, thl' A 11srr.ili,u1 

ational Insect Collection 111 
C:1nberra. Other groups, such as wasps, 
arc Sl'llt directly to specialists in othc.:r 
organisati ns. 

Just wrting this material intti major 

groups has taken :1bout five person 
years, ;1nd Wl' still nc.:cd to identify the 
gn;;1t 111;1jority of these ,111i111als to 
spc.:cic.:s lc.:vcl. A broad range o( gnll1ps 
has been <.:aught, including ants, bnd 
snails, millipedes, 111itcs, centipedes, 
pst'11dost:orpions, 111:111tids, gr:i.-shoppers, 
nickl·t: and tennitL'S. Thc.:se groups, by 
virtue ot·1hl'ir gc.:ner:il gro1111d-dwt'lli11g 
h,1bit ,111d E1irly low 111nbiliry and 
dispcr�al G1p:1bilitics ran show highly 
loc:Ili,cd di,tribution :111d spc.:cifir 
habitat prdcrcnces :1cross the Pilb:tra. 

UL'C:tuse the 111a11111torh ta:k of 
sorting and ick11cifyi11g speci111c11s is 
not yc:t <:omplc.:re, we have; not yc.:t bec.:11 
.1bk to analyse.: ,my data, but there :1rc.: 
some inter<.:sti11g preliminary results. 
The native bee and wasp f:.11111;1 is 
highly diverse, with many groups 
p:irnsitising other insect�, spider , nd 
t:ven ocher wasps! Families repre ented 
include bee.�, stinging wasps, spider 



wasps mud-dauber wasps and 
magnificent metall ic wasps. 

More than 35 fami l ies  are 
represented in the rich and diverse 
assemblage of beetles . So far, we have 
identified the weeviJs, ground beetles, 
pie djsh beetles and dung beetles (more 
than 30 species in 1 2  genera) . Several 
species of dung beetles p reviously 
con idered rare or restri cted m 

rustribution have been found at several 
local ities in large numbers. Many new 
forms of ground beetles, i nc luding 

charismatic t iger beetles, are turning up 
regularly. So far, we have identified six 
species of tiger beetles and at least 80 
species of other ground beetles. Many 
are smaJl and cryptic, wi th highly 
restricted ranges within the u rvey 
area. Some are only oche1wise known 
from widely disparate localities in the 

orthern Territory or desert regions of 
north-east ouch Austra l ia .  

Bugs,  slaters , cockroaches and 
scorpions are yet to be examined in 
detail , but seem to be diverse across the 
region if not particularly rich at any 
one site. Various species also appear to 
have restricted ranges. 

We expect ground-dwel ling spiders 
to comprise 20 to 25 families , with 
around 250 to 300 species, about half 
the richnes of the Wheatbel t .  Jumping 
spiders (Salticidae) and ant-eati ng 
spiders (Zodariidae) have dominated 
previous surveys, compri ing around a 
th ird of all spider species recorded. The 
Pilbara survey is following the ame 
pattern, with at least one of these two 
f amilies being represented at every site, 
commonly by more than two species. 
O cher common famil ie i n cl ude 
mitu rgids Qar0e burrowing spiders) , 

lamponids (which incl ude the white­
tailed spider) wolf spider and 
oonopids (very small ,  orange spiders) . 
Local endemism amongst spiders seems 
to be lower than in previous surveys, 

with around 1 5  to 20 per cent of 
species appearing to be restricted to a 

local area (compared to 30 per cent  in 
the Wheatbelt) . Most species seem to 
be widespread throughout the Pilbara 
but many of these are l ikely be 
endemic to th e region. 

Because there has been so little 

invertebrate collecting in the Pilbara in 
the pas t ,  large numbers of species across 
all of the groups examined cannot be 
easily identified, and most of them will 
be unknown to science. This makes the 
process very exciting but al o especially 
time con urning. Many taxon omic 

issues need co be i roned out before thi 
huge dataset can be analysed. 

Next steps 

The survey is a lso recording plants 
and vegetation communiti es of the 
PiJbara, but  results from this extensive 
program are stil l some way off due to a 
rainless summer last year. Nevertheless , 
the botanical survey team has recorded 
numerous new populations of Priority 
flora and species new to the Pilbara and 
Western Australia, including ac least 
one wattle from the ease Pilbara. The 
team has a lso extended che known 
ranges of many other pecies. 

Botanical and zoological sampling 
will continue u ntil spring 2006. After 
this, there will be many hours of work 
sorting and ide ntifying specimens , 
followed by analy ing and interpreting 
data .  By mid-2007, a diverse et of 
cientific publ ica t ions will have been 

Above left A new species of wasp from 
Ml l l stream-Ch iehester Nat ional  Park. 
Photo - Nicholas Stevens 

Top An undescr ibed weevi l species 
found during the b io logica l  survey. 
Photo - Rolf Oberpreiler 

Above Al lan Burbidge checks a pit trap. 
Photo - Allan Burbidge 

prepared, with work underway to 

further distil the enormou amount of 
informati on  into a form that can be 
understood and used by anyone with 
responsibilities or an interest in land 
management in the Pilbara .  For years 
co come the information and 
specimens collected through the survey 
will provide researchers at CALM, the 
WA Museum,  and other insti tu tio ns 
around Austral ia wi th material to 
further i nvestigate the taxonomy, 
systematics , ecology and biogeography 
of the Pilbara plants and animals . 

A l lan Burbidge. Norm Mc Ken z ie. 
Lesley G r b:;on. Nad i ne Guthr ie. Brad 
Dur rant and David Pearson are a l l  
1oolog I sts based at CALM's Wi ldl i fe 
Research Centre Woodvale Stephen 
van L eeuwen Is a CALM botan is t 
based at Karratha. Paul Doughty 1s  
C urator of Herpetology at the WA 
Museum. 
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T he ANZA (; competition 1s
tightly focusL·d 011 A11str:d:isia's 

11aturc :ind its \ ildnness 1:mdscapL'. 
ow in it.� third year, the co111petitio11 ·s 

categories includl' .111im:1I bcl1:1viour, 
:111i1n:1I portr:,it, botanical subject, 
underw.ircr subject, wil krness 
lnnclscape, threan:ncd plants or animals. 
bbck and white phorogr:iphy and 
junior photogr;iphy. 

A competition snapshot 

Last ycnr'· competition attracted 
680 entrie from some of the be t 
photographers in Australia, New 
Zenland, France, the United Kingdom 
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;md the USA. ThL·y wcrL' judged by 
a panel of proti:ssion:,I photographers 
specialising in n:Htll"L' photography. 
A ZA C Nature's Chairm;m. l'erth 
surgeon Stuart Miller, said that the 
quality of ·ntries in the nine sectiom of 
the competition \ .1� very high. The 
style of many of the winning entries 
in 2005 was parciculnrly artistic. 
The 2005 competition included two 
innovations 111 format: the m:w 
section. I nterpretiv • Pbocogrnphy, 
where no limitation is placed on 
image manipulation, and the I ortfolio 
Prize for the best six image entered 
by any one photographer. 

Digital era 

The spread of entries showed rh:1t 
digit:11 photography is becoming :111 
inerl'a�ingly popubr fonn of capturi11g 
images, with :1!1110,t halfofrhc willning 
:md highly co111111endcd photographs 
taken on digital cameras.The exception 
was the Wilderness andscape section, 
where the winning and highly 
commended shots were taken with fillll. 

Unlike the year before, all sections 
of la t year' competition were open to 
film and digital photography. Thi 
reflects the major, and ever increasing, 
impact that digitalisation is h:wing on 



all areas of photography, particularly 
among amateur and semi-professional 
photographers. Gone are the days where 

the cost of fihn and processing were 

major comiderations for these groups, 
especially in nature photography, where 

it can be necessary for many frames to 

be shoe to capture the desired mo1nent. 

A winning shot 

Against a field of dingos, pythons, 
damselflies and spectacular wilderness 
landscapes, a graceful pelican launching 
into flight won last year's A ZANG 

ature and Landscape Photographer of 
the Year competition. The winning 

pelican photograph, titled 'Flight' by 
Western Australian JGtchner Bain, was 

all the more remarkable as Bain took up 
photogrnphy only three years ago. WA 
photographers dominated in 2005, 
taking om the overall prize and the 
Underwater, Interpretive and Junior 
sections, a total of four out of the 

possible 11 major prizes. 
The touring exhibition of the 63 

winning and highly commended 
photographs, created from the 
compet1t1on, opened at the WA 
Museum on 15 September 2005, then 
toured the museum's regional branches 
before travelling to the eastern states. 

Above 'Flight' was the overall winner of 

the ANZANG Nature and Landscape 

Photographer of the Year Award for 

2005. The photographer waited at the 
edge of Lake Monger for more than an 

hour, with his camera ready, anticipating 

the pelican's launch into flight. 

Photo - Kitchner Bain 

Previous page 

Top left The Survivors', the winner of 

the Interpretive Photography section, 

was taken shortly after a recent intense 

fire at Mount Manypeaks Nature 

Reserve, east of Albany, and was 

manipulated electronically by the 

photographer. 

Photo - David Boyle 
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Focused on conservation 

The ANZANG co111pctition has 
three primary aims: to encourage 
photogr:iphy or the natural world, to 
assist in raisinµ; public aw:1re11ess about 
it.� wonders and to r:1isc nioney for 
comervation. Funds surplus to the cost 
or e:1ch year's co111pctirio11 and tr:welling 
exhibitions :ire donated to conscrv:1tion 
organisations in Aust1�1lia, cw Zeal:rnd 
and ew Guinc:i that 111:in:1ge n:itur;1I 
habitat for n:1tiw llor;l and fauna and an: 
involved in 'bush buy back' sche111es. ln 
particular, the ·ompetition sponsors the 
work or Birds Australia, the Australian 
Wildlife Conservancy, the Au -rralian 
llush Heritage Fund and the R.oyaJ 
·oresr and Bird Protection ociety in
New Zealand. This is achieved largely
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by the support of thL· competition 
sponsors and in-kind support from the 
WA Must:u111. 

Stuart said the co1nperition was also 

an :1ppropri:1ce rcc()g11ition of· the skill 
involved in n:1tllfl'. photography, whid1 

is often not very co11rn1e1-cially vinble 
bur done more for the low of the 

subjt:ct. 
I 11formation regarding the annual 

co111petirio11, such as prize money, plus 
all of the winning and highly 
commended images from the 2005 

competition 111:iy be seen at 
www.anz;111gnatL1rc.com. A book, 
A ZA G I aturc a,,d Landscape 

Pliotogrnplicr of the Year: The ecC111d 
Collatio11, which showc:ises the 2005 

competition is available from the website. 

Above left Gideon Mettam took both the 
equal winning entries for the Junior 
Photography section, including 'Carpet 
python on bush·. 
Photo - Gideon Mettam

Left This impressionistic shot of jarrah 
and wandoo forest took out second prize 
in ttie Interpretive section. 
Photo - Andrew Davo/1 

Above Winner of the Underwater Subject 
category, which depicts bubble coral 
and a shrimp. The shrimp, which is only 
12 millimetres long, was taken at 
Christmas Island. 
Photo - Glen Cowans

Stuart Miller, as well as being a 
Perth surgeon, is ANZANG Nature's 
Chairman. He can be contacted on 
(08) 9481 1238 or by email
(compete@anzangnature.eom).

For more rnformalion about 
ANZANG and the Photographer 
of the Year competition, and to 
view the winning and highly 
commended images from 2005, 
visit www.anzangnature.com. 



endangered by Andrew Burbidge

Masked booby 

The masked booby has a wide 

distribution in tropical oceans. 

A subspecies of this bird, the 

eastern Indian Ocean masked 

booby (Sula dactylatra bedout1), 

breeds on islands off the Pi Ibara 

and Kimberley and is rare and 

listed as threatened. Perhaps 

only 1600 breeding adults exist, 

with breeding on fewer than five 

islands. 

Masked boobies can be 

distinguished from the more 

common brown boobies by their 

predominantly white colour and 

black face. The flight feathers 

and tail are also black and the 

large bill is yellow. Off the Pi Ibara 

coast masked boobies occasionally 

occur as far south as Exmouth 

Gulf and may be sighted in the 

Dampier Archipelago. The largest 

breeding colonies are on Bedout 

Island, north of the mouth of the 

De Grey River, and Adele Island, 

north of Cape Leveque. Limited 

nesting occurs on West Island in 

the Lacepede Islands, north of 

Broome. Counts by Department 

of Conservation and Land 

Management (CALM} staff and 

visiting ornithologists suggest 

there are populations of 300 to 

400 breeding pairs on Adele, 

120 to 270 pairs on Bedout and 

less than 10 pairs on West 

Island. Small numbers nest on 

islands at Ashmore Reef, where 

they and their eggs are 

threatened by illegal hunting by 

Indonesian fishers. 

Masked boobies, like other 

members of the gannet family, 

feed mainly on fish obtained by 

plunging from heights of up to 

100 metres above the ocean's 

surface. Feeding boobies make a 

spectacular sight as they dive 

almost vertically into the sea to 

more than three metres below 

the surface, before emerging, 

usually with a fish. 

The nest is a scrape in sand, 

either at the top of the beach 

or in open areas between 

vegetation. Two eggs are usually 

laid. Masked boobies will 

vigorously defend their nest 

against intruders, including 

people. 

Bedout Island, after which the 

subspecies is named, has 

several other breeding seabirds: 

brown boobies, least frigatebirds, 

crested terns, lesser crested 

terns and silver gulls. In the past, 

sooty terns and common noddies 

also nested there. However, 

predation by black rats probably 

caused these small terns to 

abandon the island. In 1981, 

staff from the former Department 

of Fisheries and Wildlife 

conducted the State's first rat 

eradication project on the 

24-hectare island, and it is hoped 

that breeding by small seabirds 

will eventually recommence. 

Photo by Dave Watts/Lochman 

Transparencies 
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Whereas most people think of a
wetland as containing still 

water, and perhaps being swampier 
thall a bke, the scientific definition of 
wetland induck: rivers . .-pringi; ,111d 

grou 11dwater, a· wel.l as lakes, sw,11nps, 
daypans ,111d rock pools. The Pilbar;1 
contains all of these wetland types. 

A quick glance at a11y 111.ip shows 
th,1t the Pilbara contains a rrnmber of 
brge rivers, such as the Ashburton, 
Fortescue and De Grey, but these flow 
only for brief periods at intervals of 
one to thrL'l' years. About once :i 
decade in the southnn Pilbara. and 
more frequently in the north, the flow 
cvents :1ssociated with very heavy 
cyclonic rain lead to widespread 
flooding and damagc to infrastructure. 
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An example is the damage caused to 
the North-West Co;mal Highway 
around tht! bridge over thc M;1itL111d 
River south of Dampier in carly 2004. 

Most of the time, h( wcver, Pilb;11-.1 
river. arc dry ;1long most of thL'ir 
length. A,iuati - Ii fc is concentrated in 
the occasional pcrmanent river pools 
that arc maintained by groundwater 
flow. S01netimes this groundwater flow 
is in the form of obvious springs at thc 
up:tre;nn rnd of the pool, but in othn 
cases it is in the form of subtle i11flow 
of w:1tcr stored in the sandy riverbed. 
The pools the111sdvcs arc scoured out 
by turbulent surfacc flow during flood 
events, which prevent, sediment from 
the surrounding landscipc slowly 
filling then 1. As wcll as m:1i11t:1i11ing the 

pools, the seaming action sometimes 
relocates them short di. tances 
downstream after flood events. Thi. 
emphasi es the dyn:m1ic nature of the 
Pi]b;ir;i envirnn111c11t. 

The biggest spri11gs in the Pilbara 
occur ;1t Millstrea111, on the lower 
l0ortcscue )liver, bl1t springs occur on 
:111 Pilbara river systems and prnvidc a 
variety of perm;111e11t aquatic habit;1t.,, 
even when they do not flow i11to rivt:r 

pools. Springs arc often surrounded by 
relativcly dcnse vegetation but can also 
e111ergc as seeps and very shallow, small 

pools on rocky, spinifox-covered hill 
sloµcs. In other situations, especially in 

gorges, springs and streams flow into 
dccp rock pools. Circular Pool in 
K:1riji11i National l\1rk and Python 
Pool 111 Millstream-Chichester 

ation:1I P:1rk arc just two examples of 
sµring-fcd rock pools. 

Fortescue Marsh 

At the other t!nd of the spectrum in 
terr11s of watcr per111:1ne11ce, 111:my 
clayp:111s hold water for only a few 
weeks. As a restilt, they llSually h;ivc 
little fringing vegetation. Most claypans 
fill irrcgubrly :1ftcr 1�1in or, if they are 
t>n river floodpbi11s, :1frcr river spates.
The largest chyp:1n i11 the Pillnra is
Fortescue Marsh. It receives drain:ige
from the upper part of the Fortescue
!'liver and floods every few years aftcr 
111,1jor cyclo11cs. It contains w:itcr for 
�bout six months after filling.Thc 111:iin 
w:itcrbody of the 111;1rsh lic., just north 
of l<arijini National Park and strctcht's 
for I 00 kilonll'trcs, fro111 the 
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Main De Grey River enters the ocean 
north of Port Hedland. 
Insets from top Australian pelicans in flight. 
Photos - David Bettini 
A damselfly (Agriocnemis kunjina) alights 
on floating pondweed in a Robe River pool. 
Photo - Michael Lyons/CALM 

Above left The central span of the 
Maitland River Bridge was left standing 
after tl1e road was washed away in 2004. 
Photo - Stephen van Leeuwen 

Left Fortescue Marsh as it dried in 
August 1999 with Karijini National Park in 
the background. 
Photo - Stuart Halse/CALM 



Pllbara wetlands sampling sites 
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Surface water sites 

Right Ashburton River water carrying red 
mud after recent rains. 
Photo - Jiri Lochman

NulJagine-Newnrnn Road to BHP's 
Newman-Port Hedland railway line. 
On the western side of the railway line, 
the marsh extends for another 70 
kilometres as a series of treed swamps, 
floodways and grassy pans. 

Recognition of the biological 
importance of Fortescue Marsh and 
other Pilbara wetlands ha come about 
only through the PilbaL·a Biological 
Survey (see 'Between tock and a hnd 
place' on pages 12-l 9), which is 
currently being undertaken by the 
Department of Conservation and Land 
Management (CALM). This urvey, 
across the whole Pilbara, i reco -ding 
the waterbirds, aquatic invertebrates, 
algae and fringing vegetation at 90 
surface-water wetlands. Fieldwork will 
not be completed until m.id-2006, but 
results have already led to a major 
reevaluation of the importance of arid­
zone wetlands for aquatic invertebrates. 
Groundwater systems in the Pilbara are 
included in the survey and have also 
been found to be extremely rich in 
species (see 'Beasts of the underworld 
on pages 51-55). 

Birds, birds and more birds 

The survey has shown that, as weU 
as being the largest surface-water 

, 
.. 

wetland in the PiJbara, Fortescue 
Marsh perhaps has the highest 
conservation ignificance. The marsh 
filled in 1999, 2000 and 2003 and 
received a small amount of inflow in 
2004. Waterbird counts in August and 
September showed more tl1an 250,000 
waterbirds were present in each year it 
completely fiHed. Altogether, 50 species 
were recorded, with Emasian coots 
(ma:,.,.'imum count of 80,000 birds), 
three species of ducks (with up to 
80,000 hardheads, 60,000 Pacific black 
ducks and 30,000 grey teal), little black 
cormorants (30,000) and black-winged 
stilts (25,000) being numerically 
dominant. Australian pelicans breed on 
the marsh in most years when it floods, 
and it was estimated that more than 
1000 pair of pelicans nested on islands 
in the eastern ection in 2000. 
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Waterbird numbers are less 
impressive at other Pilbara wetlands, 
with the highest count being 536 birds 
at a claypan near the momh of the De 
Grey River. Of another 165 surveys at 
80 wetlands during the last few years, 
only 11 had more than 100 birds. The 
greatest number of species was 23 at a 
river pool south of Port Hedland. 
However, the value of the Pilbara for 
waterbirds is greater than results from 
these individual sites suggest because of 
the large number of river pools 
scattered acros che PiJbara and, afi:er 
cyclones, the abundance of small 
claypan . Some idea of how many 
waterbirds can occur on small claypans 
is given by the growth of countS at 
Fortescue Marsh between late May and 
August 2000. During these three 
months, waterbird numbers increased 
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by 180,000, or 270 per cent, as a 
consequence of sn1allcr l�ilbara 
claypans drying out and birds moving 
to the 1n:,rsh while it still held water. 

The most 1111111crnus waterbirds at 
�111:111 wetLmds were Pacific black 
duc.:ks, grey teal :md little bl.1ck 
c.:ornwr;111ts. Other spcc.:1cs found 
rcgularly, but :ilways in low number�. 

includt• the bL1ck-frontn! dottcrcl. 
rbrter, whitc-f:ic.:ed heron, little piL·d 
con11or;mt a11cl Australi:tn pclican. he 
occ:urrc11n· of pl'licans 011 s111all inland 
pools often surpriscs co;1�tal dwcllcr�, 
but pclicms arc widcsprc:1d in the :1ri I 
zone. Less ul111111011 spcc.:ies of 

partirnlar intnest arc the brolg:t :111d 
bl:1ck-11t·t·knl stork (c.:olloquially 

known as jahiru). Both of li1esL' brgc, 
lo11g-kggL·d birds ot:cur frcquently in 
till' Ki111lK·rley and oc ·asionally 111 the 

l'ilb:11�1. The black and white jahiru is 
11e:1rly always solit;try whereas the 1110re 
gregarious brolga tends co travel in 
�mall grmqJ�. 

Below Circular Pool in Dales Gorge. 
Photo - Michael Pelusey 
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Another interesting <7ronp is made 
up of the migratory palaearctic 
shorcbirds. wo specics ofimcn:st in thc 
Pilbara arc the wood sandpipcr and the 
relatively 1�1rc little nirlcw. Most river 
pool� support a small numbn of wood 
sandpipers, and diligent ornithologists 
will usually bc abk to find littlc curlews 
in the northcrn l'ilbara. 

Spineless wonders 

l)cspitc the lan.?;L' m1111bcrs of
waterbirds found on Fortl'scuc M:1rsh, 
and in the l'ilbnra rcgion a: a whole, the 
outst�mding biological fcaturc ofl'ilbarn 
wctl:rnds is thcir extraordinarily rich 
aquatic invertebrate faun:1. Many of the 
I ()()(J spcc.:ics alrcady collcc.:tcd duri11g 
thl' survey occur in other arid :111d 
tropical parts of Australia, but so111c 
specics arc restricted to north-westl'rn 
Aust1�1lia ;111d even to thc l )ilbar;1 itself. 
An l'X:llllplc of the l:ittcr is the black­
:111d-gold danisdAy (Nosmtict.1 pi/bur:,), 
larv:ic of which inhabit wctla11ds at 
Millstre:1111. So rich is thc Pilbar:1 

i11vcrteh1:1tc fauna tlwt 213 i11vcrtcbratc 
specics werL' colkc:tl'd from ;i singlc 

wetbnd-l'ciican Pool 011 thl' De Crcy 

Riwr-in a single sampling ewnt. he 
li:t included 42 specil'� or lwctll's, 3ll 

water mites and 30 rotifers or wheel 
anin1als, so named because these 
111icroscopi · animals spin whilc feeding. 

Aquatic invertebrates wen; usually 
must species-rich at pern1a11ent 
wetlands, either river pools or sprin!:,rs. 
Lowest numbers of spccics werc found 
in tc111por:1ry claypan� or g1 .111itc roc.:k 

poob and s,1line wetlands (s,1lt always 
reduct's spccics rich11css). As a rule, 
rivcr pools :111d :prinsrs co11t;1i11 large 
nu111bcrs of bcctlcs :incl water I nitl'S, 
while claypans and othcr temporary 
sites h:ivc more c.:rustacc:llls and rotifer�. 
Uoth crustaceans and rotifcrs produce 
drm1ght-resistant cggs that cnable the111 
to survive in c.:laypan scdi111ent� when 
w;1tcr 111 thl' claypan dries. Cla111 
shri111ps. or conchostr:a;ans, arc an 
cxa111plc of crustacc;1ns that arc wdl 
adaptcd to arid c11viro11111cnt�. ThL·ir 

egw; h:1tcl1 withi11 days of wctlancls 

0oodi11g. The young recd on 11cwly­
wcttcd organic matter 011 the Aoor or 
the wetland, beforc laying thcir own 
drought-rcsistant �porcs within a 
coupk of wcek:, to ensure pcrsistenCL' 

of thc spccic�. 
Thc onc tc111por:1ry wetl:111d with 

high m11nhcrs of inwrtcbratc spreics is 
till· Fortescue Marsh. More th:111 130 



species were recorded there in late 

winter 2003. More than a third of these 

species were crustaceans or rotifers, and 

several new species were found that are 

currently being described. Four sites 

were sampled on Fortescue Marsh to 

capture the variety of this huge 

wetland, whereas only a single site was 

sampled at smaller wetlands. The extra 

sampling effort at the marsh is likely to 
be part of the reason such a high 

numher of species were collected, but 
the good quality habitat within the 

marsh provides the main explanation. 

Thus, the invertebrate sampling 
reinforced the picture that waterbirds 

provide of Fortescue Marsh as an area 
of particular conservation importance. 

Array of algae 

The biological values of Pilbara 

wetlands, however, are not restricted to 

waterbirds and aquatic invertebrates. 
Fish and frogs are widespread and many

terrestrial animal species use the fringes 
of wetlands. Many plant and several 

hundred algal species occur in Pilbara 

wetlands. The algae include some of the 

most beautiful microscopic plants in the 
world, the brilliant green algae known 

as desmids. An example is Mia:asterias 

d1om,1Sia11,1. Desmids arc composed of 

pairs of cells that are mirror images. 

These cells can occur as a single pair or 

be united into larger colonjes or long 

filaments. More than 100 species of 

des111ids have been found during the 

survey, the most common being various 

species of Cosm,viw11. 

Like aquatic invertebrates, algae are 

sensitive indicators. Some species, such 

as the desmids, occur only in clean 

water oflow salinity, while other types 
of algae tolerate waters with high 

turbidity, high nutrient levels or 

increased salinity. Hence, species 

composition varies according to 
whether wetlands are in a relatively 
undisturbed condition or are heavily 

used by stock. Cyanobacteria, more 

conm1.only known as blue-green algae, 
are well known in other pares of 

Australia as indicators of waters 

containing a lot of nitrogen and 

phosphorus. Some of these 

cyanobacteria are toxic to stock when 

consumed in large amounts. So far in 
the Pilbara survey only one, very 

disturbed, wetland has been found to 

contain these organisms. 

Top The desmid alga Micrasterias 

thomasiana. 

Photo - Jane McRae/CALM 

Above Clam shrimps (Lynceus sp.) lay 
drought-resistant eggs that hatch only 
after flood events. 

Left Black-necked stork. 
Photos - Jiri Lochman 

Below Fortescue Marsh in 2000. 
Photo - Stuart Halse/CALM 

Stuart Halse is a CALM Senior 
Principal Research Scientist based at 
Woodvale. He is coord111ating the 
aquatic component of the Pi Ibara 
Biological Survey. 

Adrian P111der, a Research Scientist 
based at Woodvale, is undertaking the 
surface-water component of the 
Pilbara Biological Survey. 

Joan Powling, a freelance algologist 
based m Melbourne, is identifying 
algae collected as part of the Pi Ibara 
Biological Survey. 

Jane McRae is a Senior Technical Officer 
based at Woodvale and is undertaking 
the surface-water component of the 
Pilbara Biological Survey. 

Stuart, Adrian and Jane can be 
contacted on (08) 9405 5100. 
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M illstr a 

1.: 1 e�hwale1· puuls I 1111�ed 

by sway1110 palms 

eme1·ge like an oasis 

from the r cl soil of 

Millstream Ch1chcst r 

Natio11al Park, lraditi nal 

home of th- Yindjibarncli 

people. 

Above Chinderwarriner Pool. 
Photo - Michael Pelusey 

Facing page 

Above right Sturt pea. 
Right Kingsley Woodley, one of two 
trainee rangers at Millstream-Chichester 
National Park. 
Photos - Kerry Faulkner 
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-Chiches er National Park

or the.: thousa11ds who visit ..:ach 
y..:ar, the park's main attraction 
amid tht: hot, harsh Pilbar:1 

bndsc.::1pe is tlrnt it has fresh water, and 
lot� of it. The Millstre;11n delta is a 
u11iqul' wc.:tl:llld, fed by a natural 
aquifer within the -orrescu · llivn 
catchment. The Fortescue is a braided 
w:1Lerw:1y that becomes constric.:u.:d :1t 
Millstre.1111 and diverts to the north­
west through :1 series of rocky gorges. 

An ancient land, a living culture 

Millstrl·am is ch:iractcrised by 
p1crurcsquc.: w:1tcrholcs (the biggest is 
up lo two kilo111etres long and the 
deepest i, 14 1netres) shaded by 
c.:adjeputs (Mc/a/mG1 .11�'l·nm1), river red 
gt11ns ( ·uc:.-1/ypws c;1111:1ldL1/cnsis) and 
palm trees. According to Yindjiharndi 
law, these pools were created in the 
I )re:1111ti111e by the grL·at w:1ter sn;1ke 
Warlu when ic travelled underground 
and broke to the smfoce of the then­
dry river, in pursuit of two young 
lieve that the Warlu now rest\ in Deep 
Reach Pool ( hanggangunha). 

In recognition of the park's 
importance to the traditional ownns, 

sea ff fi-0111 the Dep:1 rt11 ll'llt of 
Conservation and Land Management 
(CALM) h:ive worked closely with 
tribal leaders to e.�tablish and maintain a 
park council.The council is made up of 
10 Yindjibarndi and rwo N !,;<1rlu111a 
ciders who represent their communities 
at rq;ular 'on country' meetings. 

,ALM also works dosely with the 
Juluwarlu Aboriginal Corporation, a 
local Indigenous I ody dedicated to 
preservi11g Yinttiiharndi ·ulture. 

The council has been instrt111lL'nt:1l 
i11 :1ppointi11g two Yin<ljibarndi men 
with lont,: fomily associatiom with 
Millstrca111 :1s tr:1i 11el' r:mgers 

Pastoral history 

A ra1nbli11g homestead (circ:1 1920) 
is tcsti1nony to the area\ pastor,il 
history (the st:1tion ran 5:'i,000 shel'p in 
its prime) and today is the 1-lomestcad 
Visitor Centre, :111 interprl·tiw facility 
and focal point for it\ 111:tny visitors. 

In its early days, the area w:is 
traversed by Afghan carneleers c.1rrying 
goods between the ports and inland 
stations. Some of their tracks are part of 
the park', ystem of walktr�ils, such a� 
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the Chjchester Range Camel Trail. Its 
views across the coastal plain, pierced 
with spectacular Oat-topped peaks, 
provide some of the park's most 
tunning vistas. 

Plants and animals 

A walk along the Murlamunyjunha 

Trail, which meanders from the 
homestead to Crossing Pool, is 
testament to the diversity of the park's 
floea. The track weaves its way from 
spinifex grassland with occasional 
snappy gum (EuCJlypnis leucopliloia) and 

blood wood ( Corymbia hamersleya11a) 
trees to tall river red gum and cadjeput 

woodland that occur nearer the water. 
The Millstream palm (Livistona alfi:edi.i), 

a beautiful species of palm with fan­
like leaves, is endemic to this area and 
dots the trail. Between June and 
August, the park's wildflowers :1re at 

their peak, with species like the Sturt 
pea (Clia11dws formosus) adding a splash 
of vibrant colour. 

Euros and red kangaroos graze the 
lawns of the home tead in abundance 
and there is a huge diversity of avifauna 

ranging from the pectacularly 
dccornted star and zebra finches to the 
regal black swan. Grey-crowned 
babbler often frolic in the sprinklers 
that service the homestead lawn and 
the mournful cry of the bush . tone­

curlew is heard most nights. Millstream 
is home to the magn.i£cent threatened 
Pilbara olive python (Moreha olivacea 
l:m:mru), which can grow up to 4.5 

metres long. On a slightly smaller scale, 
the park is also home to more than 30 
species of dragonflies and damseillies, 

some of which can be seen O.itting from 
Wypad to lilypad at Jirndawurrunha 
(Chinderwarriner) Pool. 

Jirndawurrunha Pool is also the 

main front of CALM's battle against 
introduced weed species such as the 
Indian waterfern and the date palm, one 
of the most damaging pest plant species 
(see 'Feral Palms', LANDSCOPE, 

Autumn 2005). CALM's eradication of 
this species began in the early 1990s 

and continues today with Department 
of Justice staff and inmates at the 
Millstream work camp assisting with 
the program. 

11·--0· -� 
'Snake Creek 

L
Camping Area 

� 

park facts 
Where Is It? Three hours drive (190 km) 
south-east of Karratha. 
Total area Nearly 200,000 hectares. 

Naming The park was formed by the 
amalgamation of the Millstream (named 
after the Millstream pastoral lease) and 
the Chichester Range national parks. 

What to do Swim in the delta's 
waterholes; take the Homestead Walk 
around Jlrndawurrunha Pool, one of 
the park's most photographed sites, or 
one of seven other walktrails; or 
explore the two drive trails. 

Must see sites Jirndawurrunha Pool, 
sunset from Cliff Lookout, sheer cliff 
surrounds of Python Pool and the 
stunning views atop Mount Herbert. 

Nearest CALM office P1lbara Regional 
Office, corner Mardie and Lambert Road, 
Karratha Industrial Estate (08) 9143 1488. 
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Sou of the desert 

Illustrations by Philippa Nlkullnsky 

Text by Steve Hopper 

A new book. Soul of the Desert. 

by acclaimed Western Australian 

illustrato, and long-time LANDSCOPE

contributor Philippa Nikulinsky. witl1 text 

and captions by biologist Steve Hopper. 

was 20 years in the making. 



Australia's deserts di ffcr fro111 those
anywhere else in several respects 

rehited to the geological and 
evolutionary history of the continent. 
The most obvious m;mifostatio11 of 
Australia's 'desert soul' is its pbnt life, 
Charles Darwin's' hief embellish111e11t', 
ur, as Willi:1111 Da111µicr observed i11 
I (188, the dry µbees procluci ng 'diverse 
sorts of Trees; but the Woods :ire not 
thick, nor the Trees very big'. 

Woody plant life 111t1st h:we water, 
a11d that, indeed, is :i seco11d asµcct of 
the wul-vcgctation is for more 
extensive and better developed tha11 
prccipit:1tio11 levels wou Id suggest is 
possible. Water, mainly underground. is 
there for tlw tinding in Australia's 
deserts. These :1rc not thc w:iterlcss 
W:\SC\'S or Europe:111 explorers' 
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imaginings or more recent mass-media 
clepictio11s. A Sahara this is not. As the 
explorers very quickly realised, 
Aboriginal peopil' h:1vc sophisticated 
cultur:1! 111:1ps of water sources and 
their daily life, celebrated through song, 
dancc :111d c1ri11g for country. Thcrc is 
40,00( I years of collective wisdom 
:tbout this country's water sources. 

The low relief of the continent 
facilitates cross-continental movement 
of monsoonal rain-bearing depressions 
from the north. Subsurfoce w:1tcr 
retcntion is facilitated by underlying 
geology across vast are:1s, especially the 
Grcat Artesian 13:.isin of the east. 
13ut precipitation is highly v:1riabk. 
Soml'times the w111111er monsoon wilJ 
only touch the northern desert fr inge. 
Prolonged drought prev:1ils ill the 
interior. Most life rl'treats to permanent 
refuges. Only perennial pbnts and 
hardy :1ni1n:tb :in: evident, parched. 

Oc ·:1sionally, rain will sweep down 
from th ' north-west to the Nullarbor 
a11d 011 t·ast to the Central Ranges and 
Lakl· Eyrl' lbsin. 01· :1 south-westerly 
front will swcep up fro111 thc Southern 
Oce:111 in wi11trr and bring rain :ls far 
north as the southcrn J >ilb:11�1, dousing 
all of south1.:rn Australi:1 fi-0111 ,. est to 
c:1st. U11derground watc1· is rl'chargcd
:1s watcrcourses flood. Salt lakes, rock 
pools and claypam fill and invertebrate 
:tt1d fish populations explode into lite. 
Watnbirds arrive for the abu11d:111t
(cast. The desert greens and blooms,
with an 111uls in displays as v;1sr and as 
stunning ;1s Sl'l'n anywhnc 011 E:1rth. 
S111all 11u111111:1b go t·lirough hoo1n :ind 
bust cycles. The sky is d:1rkrned by 
flocb ofbudgcrig:m, and finches co1nc 
to fccd 011 ,1bu11d:rnt seed and drink 
their fill from myri:1d tcmpor:1ry pools. 
Reptiles �>f :1 di vcr.,ity umeen 
cl�cwhcre grow f:1t :ind numernm.
Frow; th:1t had l:1111 rorooned away 
emerge to 111:ite in puols ;llld claypans. 
Following good r;1i11, the :ibuud:mcc of 
Austr�lian desert life is :1 sight to behold. 
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Main Large.fruited mallee (Eucalyptus

youngiana). Blossoms attain five to eight 
centimetres in diameter, and the 
handsome ribbed fruits are a similar 
size. Stamens may be red, pink or yellow. 

Left and above Fruits of the blue• 
flowered bush tomato or ngaru (Solanum 

chippenda/e1), produced in abundance 
after fire, are very important to 
Aboriginal people. The fruits can be 
eaten raw or kept dried on skewers and 
transported. Some similar species are 
toxic, however. Wild capers has fruit with 
bitter seed and edible yellow pulp. The 
caper white caterpillars will often 
consume entire leaves. 



A third aspect of the soul arises 
from the arid zone's bi-direc tional 
winds, from the 111.onsoona l  north and 
cold south-west . These form 
longitudinal sand dunes almost to the 
exclusion of other dune types. 
Australian deserts are home to vast 
areas of welJ-vegetated longitudinal 
dune systems in the Great Sandy, Little 
Sandy, GreatVictoria,Tanami , Simpson, 
Tirari and Strzelecki deserts. 

BiologicalJy, the soul of the desert is 
embedded first in the old, weathered, 
quiescen t landscape of this i s land 
continent, where millions of years of 
rainfa! J have stripped the soil of 
nutrients and transported them to 
scattered pockets of fertile deposition. 
These fertil e refuges in a matrix of 
inferti l i ty are essen tial habitats for 
many organisms wh en times are tough, 
especialJy when they coincide with 
permanent smface water. 

Since inching away fron1 Antarctica 
40 mil l ion years ago, Australia has 
required i ncreasi ngly sop hist ica ted 
evolu tionary adjustm ent of its 
inhabitants as the continent drifted 
north and arid conditions developed. 
Nutrien t defic iency spawned tough, 
fibrous, perennial plants, low in forage 
value ,  favouring an extraordina ry 
abu ndance of termites as major  
herbivores, and  the  co-evolution of 
remarkab le  partnerships between 
plant-eater and gut 111. icroorganism to 
break down the rough forage. Termi tes 
and macropods each enj oy such 
symbiotic help. 

Th e perennial plants in turn 
provide a sn:uctu ra.l habitat for diverse 
groups of a n ima l s ,  including the  
greatest variety of desert reptiles and 
marsupials on Earth. Nectar i s  relatively 
inexpensive to produce compared with 
animal-dispersed fruit , so many desert 
plants attract nectarivorous honeyeatel·s 
to spread their pollen, and produce 

For the past 30 years. my husband Alex and I have trave l led extensive ly In 

remote areas of Western Austra l ia . I n  t he  past 1 0  years a lone ,  we have dr iven 
around 70,000 k i lomet res, explor i ng  and pai nt i ng  in the desert reg ions ,  and 

often work ing in very diff icu l t condit ions: w i n d ,  f l ies .  m idges, heat, dust, d ust, dust. 

m ud and ra in .  

A l l  summer I watch for cyclones and t rop ical  lows that w i l l  br i ng ra i n  to the desert 

and result 111 abu ndant growth and f lowering. I a l so  regular ly use the Bureau of 

Meteorology's webs ite and fo l l ow the cyclone pat hs and p lot maps. 

A f ie ld tr ip takes at least a mont h of preparat ion. Because where we most l y  go 1s 
very remote, we have to be tota l l y se l f -suff ic ient. as there are no shops and often no 

water .  We carry solar panels for power to run two f r idges, to charge batteries for 

GPS ,  radio sate l l ite phone and even my e lectr ic toothbrush . We a l so have a water 

f i l ter so if we come to a waterhole we can f i lter the water. 

I make t he men u ,  shop and pac k  up a l l  t he toad, with fru it  wrapped separately in 
k itchen paper to prevent bru is i ng and sweat i ng .  I have meat vacuum packed and 

buy long last ing vegetab les (cabbages,  carrots ,  pum pki n ,  k u mera, onions and 

potatoes) . Where poss i b le, we cook with campfire and camp oven but, for many 

p laces l ike nat ional parks or when weat her condit ions are bad , we have a gas stove. 

I organ ise t he  art mater ia ls and l i v ing arrangements- bedding ,  food , paper, camera 

gear, f i lm, m icroscope and reference books .  Alex does a l l the car stuff and organ is ing 
a l l  the e lect ron ics and cam pi ng equ 1pment-cha1 rs ,  tables, so lar panels ,  water, fuel , 

w i nd shelters and a l l  the many thmgs needed for a comfortab le work ing camp. We 

dr ive a car each and pu l l a tra i ler with one of t he cars-a travel l ing circus real ly !  

A lex has set up one car as a workspace with table and l ights so that I can work i n 
a l l  weather condit ions. T he other car has been mod if ied with a b ig bed i n  the back 
with big pu l lout drawers u nderneat h .  

I was a passenger on two t r ips to the L it t le Sandy Desert organ ised by Stephen van 

Leeuwen f rom CALM's Pi l bara regiona l off ice-ex plor i ng and col lect ing where 

there were no tracks. On one of t hese t r ips we had 77 f lat tyres and dr i nk ing water 

only (no washing) .  

We are fortunate in being able to stay tor extended per iods i n  p laces that many 

people just pass through .  and hope t hat we can cont i nue to do so for many years 
to come. Sitt ing at t he end of a work ing hol iday watchi ng a g lor ious sunset and 

s ipping on a wine, Alex made the memorable com ment: "We are in t he front 
sta l l s  of t he  u n i verse" . 

Phi l ippa Nlkullnsky 

copious seed eaten by an ts ,  birds and 
mammals a .l i ke .  And fire continues to 
play out its dramas, causing setbacks for 
fire-sensit ive plant and an.imals and 
opportuni ties for plants like spinifex to 
occupy new ground. 

So there it is, soul bared, relarively 
you ng, diverse, an ever-changing 
agglomeration of deserts on the planet 's 
oldest and driest mid-latitude continent . 
Australian are enriched by the presence 
of their deserts .  Although few live 
within arid terrain, all are touched by it 
at some time. Many of us would recall 
those vivid television pictures of the 
giant wall of desert d ust encroaching 
over Melbourne some years ago. 

The soul is there in the dust , the red 
rocks and blue sky, the wind and rain, in 

Above Dragon l izard (Ctenophorus sp.)  
and bu l l  ants ( Myrmecia sp.) .  

Above left Spiny-cheeked honeyeater 
(Acanthagenys rufogu/aris) on the 
flowers of the honeysuckle grevi l lea or 
u ltukunpa ( Grevillea juncifolia). The 
flowers are rich in nectar, favour i tes for 
honeyeaters and desert people a l ike . 

the dunes and salt lakes, in the people, 
and in the plant and animal li fe ,  wai t ing 
to be experienced, revealed, revered, by 
those who would look. Hopefully, 
recent events have not  dinuned 40,000 
years of h uman wisdom accumulated 
through desert life, and the future holds 
some promise for these quintessentially 
Australian landscape 
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From the initial idea to the finished work, each
painting is the result of many stages ot preparation.
I much prefer to paint and draw specimens that
I have collected. This is not always possible. I like
to see the plant growing In context. with its many
variations and idiosyncrasies, lo study what other
plants, birds and animals live in, on or near It, and
any otl1e, visually interesting associations. This
allows me to bring the pain1ing to life. I spend
much time travelling many thousands of
kilometres to find and see my subjects in situ.

\ I>-. 
Whtm in the field, I set off in th early morning \ //with all my gear in a backpack and 1ny binoculars 
slung around my neck. My backpack has a GPS, 

1

1 
}
_
I ff' 

a collecting notebook and lags, a walkie-talkie lo vz 
keep in ouch with Alex back at camp, camera, r; 
film, water bottle, snacks, secateurs, folding saw t I 

and magnifying glass. The specimens are sealed in
plastic bags to preserve 1 hem 101 the trip back to /
camp. For small delicate pieces I carry flat plastic-
lidded boxes. I photograph 1he growing plan1 a
well as the surrounding v getation. I also lake
many close-up shots of different sections (leav s,
stamens, stem junctions, bark pal terns and so on).
I walk, looking and collecting, to, many hours.
Back al camp, the pieces tor drawing are put in a
shady place, either ,n the fridge, or in a jar ol waler
covered with a plastic bay lo shield the plant from
the drying wind. I carefully study and draw many
detailed section drawings. I analyse colour and
make detailed colour notes while everything is
r re 11. ThesH are recorded in a colour dic.1ry. Al
this time, insects, galls or any other interesting
features which relate to this specimen are also
drawn and pho ographed, and notes are made,
I find the act of drawing is discovery. By carefully
looking and drawing, I try to understand everything
about my subject. I press a piece as a voucher
specimen between sheets of n wspaper into a
plant press. I also dissect a flower or a seed pod,
which I place under clear tape in my fi Id diary.
If ii 1s a woody plant, I keep a piece whole, with
truil, nuts or seeds. I can do only several field
drawings a day and often unde, very difficult
conditions-wind, dust, flies, heal, rain or mud. It
is difficult to keep paper clean in the field, so most
of my work 1s finished In my ludio at home. Many
paintings take weeks, even months, to finish.
For example, for a large specimen like Ramel's
mallee (Eucalyptus rame/iana), first I made a
large rough drawing ot the whole specimen as
shown. I then broke it up into uitable sections
and drew each piece separately, numbering each
drawing and locating it correctly. Back in my
studio. I used these drawings to reconstruct the
whole branch, using the colou1 notes and diary,
until I gradually completed the painting. I needed
the second desert trip to get fresh leaves and
flowers in order to complete the work, which will
have been on the drawing board for two years.

Philippa Nlkulinsky 
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ght Yellow flame grevillea 
kaliny-kalinpa (Grevillea 

eriostachya) at Coolbro Creek, 
in the Great Sandy Desert. 
This fire-tolerant shrub has large 
inflorescences often dripping nectar. 
Desert people seek the sweet elixir, sucking 
it directly or steeping inflorescences in water 
to make an enticing drink. Honeyeaters. too, 
relish the nectar. The species ranges widely 
in Western Australia, extending into the 
Northern Territory and north-west South Australia. 

Above Inland desert mouse (Pseudomys 

/Jermannsburgenis). 

Below Hibiscus species, such as Coates's hibiscus 
(Hibiscus coatesir) and Wills's desert fuchsia (Eremop/Jila 

willsii subsp. willsir) with the smaller flowers and leaves, 
enliven desert hills and watercourses with their distinctive 
flowers, especially after fire. 
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Philippa Nikulinsky is a freelance 
natural history artist. She has 
illustrated most tront covers of 
LANDSCOPE since 1990. Her particular 
Interest is plants and animals existing 
1n harsh and arid environments. Soul 
of the Desert, coauthored with Steve 
Hopper, Is her latest book. Philippa can 
be contacted on (08) 9386 6.375 or 
(08) 9389 9125 or by email
(Philippa Nikulinsky@ Nikulinsky.net). 

Steve Hopper is Foundation Professor 
of Plant Conservation Biology at 
The University of' Western Australia, 
following several years as Chief 
Executive Officer for the Botanic 
Gardens and Parks Authority. 
He can be contacted by email 
(steve.hopper@uwa.edu.au). 

Soul ol lheOesert 1s 
published by 
Fremantle Arts 
Press and 1s 
available tor 
$59.95 tram most 
good bookshops. ,.,,.,,,w,,�v.u. 



"wanggaynJam 

nhantharnyarndu 

ngurray1 talk for our 

country" 

Sylv10 Allor� Y1no11hornd1 Elde1 

Indigenous community members 

and conservation managers in the 

Pilbara are working and learning 

together in national parks, 

producing many positive outcomes. 
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by Ross Kermode, Ken Sandy, Kingsley Woodley and Judymae Napier 
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T here is depth and ageless beauty
in the Pilbara. This is ,1 bndscape 

of diverse e11viro111nc11ts. It comprises 
idyllit: isl.111ds, hidden shores :111d co:1,,tal 
waterways. A vast array of r;111gt·s 
and gorges :in· intersperse with 
spi11ifcx t:ou11try a11d coutrasted by 
the tra11quilliry of pallll-li11cd uatmal 
spri11h�- Sn;1ppy g;u1ns sta11d before a 
bat:kdrop of 111ountai11s floati11g in the 
he:1t haze. Deep inland 1s :1 sea of red 
desert dunes. 

It is :\ living contrast· of colour 
aud texture, co111111crcc and culture, 
esc:1pis111 a11d adventure, bhour a11d 
liti.:stylc beneath seemingly l'ndlcss 
blue :kies. There is :1 mysri<.]UC in thi� 
laud that writers, :1rtists a11d pol'ts ca11 
011ly try ro 111:1ke us 1111dersta11d. 

l'crh:ips here, whnt· thcrt· ,:.�ists 
k11owkdgc, a11cicnt· langu:1gc, stories a11d 
songs passed dow11 through g-t·nc1·;1tio11s, 
we can hope to g;1in some i11sig;ht into a 
deeper understanding :tnd apprct:iation 
of our natural enviromncnt. Anyouc 
who has shared tillle with traditional 
OWlll'rS m;1y :1grec; wlie11 ("l)]l\l\lllllity 
open, up country :111d sh;1rt·s st:oril'S (>!' 
the sig11ilic:111ce nl- sites. you hq.�i11 to 
Sl'l' :111d fl'l'I the penpk :111d r<11111t-ry in 
;1 lll'\V light. 
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Whcthn it is th<.: old 111:111 in the 
back of ;i L;111d Cruiser softly si11gi11g his 
way through country, or the laughter 
and rears of the old wo111c11 re111i11isci11g 
about their childhoods beside :1 n1irrorl'd 

pool, it is a dcqwr connection to 
country th;1t is hcartwanni11g ;111d rl'al. 
Austrnli:1 is a very old place; full of wry 
old stories in hundreds ofl:i11gu:1gcs. 

Within uational parks i11 the 
Pilbara, the forn1:itio11 of p;1rk councils 
a11d joint 111a11agt·111e1ll policil's arc 
:11lowing lndig-L·11ous ro1111111111itil's :111d 
he I )l'p:1rt111L·11c 01· ( :rn1.q_•rvation and 

L111d M:111:1µ-c111l'llt (C:AI.M) ro work 
L<lg,·tlH:r to C:ll"l' li1r ,·ou11try. 

"Nh:1:1n1du 11gl1rr:1 undc-y;tmdu 
11haar11du yabijiy:m1du jinagurduthunh:i. 
(;,111:ig:trri llh:lllw:iyi nli:1:1 11gurr:1. 

This is 111y rnuntry hdo11gi11g to 
lllY 1111.-lc- and 111y 1,1rnmlfothc'I' 
Jiu:1gunlu1hunh.1. '\'his is our knowkdg,· 
in this pl.ice; we h.1w \\•,·ling in this 
COlllltry," 

I )or:, Solo11w11, Y111(\jih:1rndi Elder 

Joint management through 
park councils 

Tlirouglmm thl' l'ilh:1r:1. Aborigi11:il 

peopk are i11volvcd i11 th,· 111:111:1g,·111c11t· 
ol t 011scrvatio11 l:i11ds, l'.,pcl"i:tlly 
11atio11al [>arks.This is ;1d1ievl·d thrnugh 
the nt:1blisl1111c11t ofp;irk co111it:ils. l'ark 
councils include representatives oflocal 
Aboriginal l:t11guagc groups and 
CALM staff. 

P�rk councils an: the forums by 
which loc:d Aboriginal language 

groups take p:1rt in the dct:ision­
n1aking pro ·esscs 011 nation;d p:1rk 
111;111age111c11t issues, a11d contributc 
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Main Millstream-Chichester National Park. 
Photo - Simon Nevill/Loclm1an 
Transparencies. 

Inset Children have an active role in their 
own future at the park council. 

Above Creation story spoken by Sylvia 
Allan along the Fortescue River. 
Photos - Ross Kermode 

Left Wildflowers at Mount Bruce, Karijini 
National Park. 
Photo - Rob Diver 



their knowledge of the areas to direct 
and assist CALM. Four park councils 
are established in the Pilbara region: 
Karijini Park Council, ingaloo/Cape 

Range Park Council, Jirndawurrunha 
Park Council (Millstrea1n-Chichester) 
and the Kadimilyi Park Council 
(Rudail River). 

Park councils meet on a regular 
basis. Topics of discussion include fer::il 
animal and weed control, protection of 
historic and cultural sites, new park 
developments (including improved 
signage and the establishment of new 
visitor facilities like walktra.ils, lookouts 
and campgrounds) and, importantly, 
Indigenous employment opportunities. 

Aboriginal Elders contribute 
significantly to park councils. They 
share tories of their past, including 
changes that have taken place to the 
surrounding landscape and wildlife. 
This infonnation can help scientists 
analyse wildlife population stability and 
changes that may have led to the 
extinction of some species, and to 
other species becoming threatened. 
Many Aboriginal people were born on 
land that is now vested as national 
parks. There is significant value in 
providing the opportunity for Elders 
and younger generations to return to 
their ancestral count1y, meeting up 
with family and friends, talking about 

the old days, sharing their concerns for 
the future of the land and their people, 
and just spending time in their country. 

An example of the type of outcome 
generated by park councils includes the 
development of the visitor centre in 
Karijini National Park, in which the 
local Aboriginal commun.itie provided 
their cultural knowledge and :trtefacts 
to drive the design and final product, 
which is now an award-winning visitor 
interpretation facility. Aboriginal 
people manage the visitor centre, 
giving visitor information and advice 
about the national park. Opportunities 
exist for the general public to interact 
with local Abori0inal people and learn 
about their association with the 
country. 

Aboriginal rangers are employed by 
CALM in the Millstream-Chichester 
and Karijini national parks. They 
contribute their knowledge of culture 
and tbeir cultural responsibility to care 
for the country, and incorporate this 

into their broader role as conservation 
managers of State lands and water 

Common ground 

"Engagmg at a meaningful level." 
Dave Whitelaw, CALM 

On the ground, at the interface 
with Indigenous communities, it is a 

Above Jirndawurrunha (the Bly pool) is a 
very special place in the Pilbara for us all. 
Photo - Karen Prosser

constant learning curve. Cross-cultural 
awareness is a necessity on all sides. 
Government language is often as 
difficult to translate as traditional 
language. Communication and 
understanding require time. 

Consultation is dynamic and can 
involve a myriad of stakeholders: 
multiple Native Title claimaJ1ts, 
industry, legal representatives, numerous 

government agencies, and Indigenous 
corporations and foundations. There 
often exists a history that may not 
always encourage openness of 
communication. 

The key to the success of park 
councils is in finding common ground 
and mutual interest. At the simplest 
level, the common ground is 
the country itself. The process is in 
meeting the people, learning the 
protocols, respecting them, bnilding 
trust and finding a path forward. ln 
reality, this takes a number of years 
of building relationships to achieve 
outcomes, making occasional mistakes 
but learning from them and sharing 
with conununity the challenges as well 
as the rewards. 

LANDSCOPE 41 



The Millstream- hichester ational 
Park Council is :1 collective of 
two I g:irluma :ind ·10 Yincljibarndi 
rl·prl'Se11tatives. It\ :ill about time 011 
the country, le:irning t0gether. 

People and places 

The park council has assisted in 
appointing rrni11ce n111!,!;er� l<e11 Sandy 
and Kingsley Woodley, who u11dert;1ke 
daily 111;111age111e11t of the park, engage 
with visitors :llld continue their study 
progr:1111s i11 conservatio11 and land 
111:1nage1m:nt. 1 1:,rk council 111e111bns 
also provide the trainees with 
knowledge, cultural trai11i11g, 11K·11wring
:ind the support they require to be ;1blc 
to confidently speak :1bo11l cou11try. 
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£30th Ken and Kingsley live in 
Millstream on the land of their people, 
the Yindjibarndi. Their connection to 
the land rnns deep. l<L'll lives at 
Millstream, where his mother was 
born, and Kingsk-y's gr:111dfacher's 
father, Wimiya King, walked and 
tr:,vdled through this land, teKhing his
childrc11 tcch11iques in hunting a11d 
g:ithcring bush foods, bush medicine 
and the cultural ways :ind 
u11dersta11dings of· his peopk. 

"My k11mvlcdgc of this land h:1s
been passed 011 to llll' by 111y F:,tl1L·r.Thc 
knowledge was passed on to him by his 
fother a11d g1�111dfothcr," says l<i11gslcy. 

l(en and Kingsley wen; scle ·ted by 
their peopk- to becrnnl' trainn· ranger� 

at Millstream. Ken s;iys that he is proud 
to be working for CALM and 
Yindjibarndi people on the p;irk 
council :mdjoint management te;im, He 
knows he was chosen becaus<." of his 
knowledge of the land and his ;ibility 
to do what is exµccn:d for his peopk. 

A vim! role Ken :111d Kin!:,rsky pby is 
to !t::,d rhc discussions at park council. 
"At these 1ncetings, it i. good to be 
able o gct up in from of my country's 
people :rnd put il i,1 w:1ys that arc easier 
for Lhcn1 to umlcrst:md wlicrt· :111d what 
CALM is tryi11g to 111akc out of this 
whole land and naticrnal park. I.king 
abk to confront matters Oil both sides 
is :1 challenge, and nobody told n1c it 
would lw this hard. hw it has been such 
:1 succL·ss,'' s:1ys I( in!,.rsley. 

l111pmt:111tly, 1(1:11 knows his rok in
Millstre:1111 is to proten th,· Lind a11d 
cultur:,I sit ·s frorn d:1111:1ge. hy spc:1king 
with touri.sts :1bo11t nH111try and 
c11surin!,!; sites arc not d;1111agcd by 
vehicles or people. 

As Aboriginal trainee ra11gcrs, l<en 
and Kingsley arc an i111port:111t link in 
the ch:,in of joint 111anage111c11t. 
l(inwdcy is surc"thcrc :,re other� like us 
somL·whl·n.: who c111 talk with Eldn,
:,nd 111;1!..L· it rigln :111d mah· it h,·ucr ti,r
thl' youngcr ge11LT:1tio11 .. _ 

"When the door swin!,,>s open, Its 
your turn to walk right thrm,gh and 
make something of yourself :111cl your 
people. Joint 111:1nage111c11t is great 
becaUSl' i is good for societie:, black 
and white, o h:,w a grc:1tcr rl'spn:t for 
each other a11d their countries, 110 

matter whnc they arc fi·rn11," he says. 
M:111y llll'lllhcrs or the co1111111111ity 

were born in this :,rca :111d, having lived 
;111d worked 011 the ho111cstc:1d. :IJ"l' ;1blc 
to give visitors a dccpn i11Siµ;ht into the 
natur :d, cu lrur:d a 11d historical 
i111pnrt:111cc of the arl'a. 111 particular. 
th,· pastoral days, as well �s pre­
scttkmcnt signilicancc. 

Left CALM trainee rangers Ken Sandy 
and Kingsley Woodley and men at a 
Welcoming Ceremony in 2005. 
Photo - Ross Kermode



Right Chi ldren at the park counci l create 
ban ners to celebrate their  culture. 
Photo - Ross Kermode 

Below A nat ive fig at Weano Gorge i n  
Karij in i  National Park. 
Photo - Alex Bond 

Shared vision for the future 

" Garr imarda nhaa Wimiya wangganha 
nhauwayi J irndawurrunha !  Mirda gundi! 
Nyrndawa barni. Banggarrima nhauwayi ! 

Used to stand here and my old un cle of 
mine,  Wimiya , ltsed to say ; go sec 
J irndawurnmha (lily pond) ! Don't forget 
it! All of you arc the next cnriers, stay. 
Go and seel We arc getting o ld now our 
generation ,  b1tt we got the young 
gener.ition-wnnc to teach tho.,c too." 

Dora Solomon,  Yindj ibarndi Elder 

Joint management at Mil ls tream has 
enabled developments that add value to 
the national park and generate 
opportunities into the future. Elders 
have identified a real need for kids to 
be able to learn abom their culture on 
their  country and have h elped 
Roebourne Primary School hold 
cultural l e ssons at Millstream , with 
Elder leading the traditional welcome. 
To encou rage ongoi ng involvement 
with schools, a new campground near 
the .Millstream home tead has been 
developed to accommodate the 
requirements specific for school camp . 

We have been able to develop 
accommodation for park council and 
commu nity members in the form of 
men's and women 's camps, and identify 

fu tme living a reas and sites that need to 
be protected. 

Juluwarlu Abori ginal Corporation 
has facil i tated cross-cultmal awareness 
cou rses for schoolteachers  from 
Roebourn e and Karratha . The Cossack 
Artists a nd l ndigenous art group are 
actively i nvolved in the fu tu re look of 
signage for the park. Gallery pieces will 
be included in an u pgra de of the visi tor 
centre , creating enterprise initiative.s for 
the community. 

Park councils are al o assisting in 
the implementation of cu l tural 
walktrails, with the view of establishing 
guided and self-guided tou rs , along 
with other community and visitor­
based opportu nities that are being 
placed in the management plan for 
Millstream-Chichester National Park. 

We are al l  working and learning 
together. Communication is open, we are 
on a journey and the direction is positive. 

"We love our country, i t 's in our hearts. 
Beaurifi.tl country trees, 111 arba (siJver 

cadjcput) , b;1wa (wate1:) ,  yidj irr i  wibrnu 
(waters ru nning) , ngarli garri wan.gau;iyi 
(water  l ily swnding a l ive) . We used to 
walk wicl1 the o ld people here tel l ing 11s 
stor ies  about onr coun try: tha lu 
bawangga bami (s i tes in the water) , 
potatoes . . .  wild potatoes g rowing .in the 
water. But we can't see them anymore 
now. Mirda 11. hau nhangtharr i  
nha l uwayin wagarrayi bawa ngga 
bunggarrimarda nhu nggirri la (we don't 
see. any more wild water chestnu ts alive 
in the water always going with them) . 

ot th.is road been here before; we used 
to walk anywhere h ere. Sic down 
marl ungga (in the shade) , li s ten to c l1e 
old people wan&,,<>ayiyangu shownma­
ngarl i nrnrda n hantharri warndayi 
(talk ing always showing us the tree) . Old 
peop le. old fella, used to show ltS the 
r.t inmaking tree there,Yu ndu Thalu (rain 
s ite) . But it's s till there,Yu ndu Thalu (rain 
s ite) . I t 's beau tiful country. We all come 
here, have a mee t.ing here, sit down 
and wanggaynjarri n hantlrnrr iyarndn 
ngurmyi (ta lk for our commy) ." 

Sylv ia  Allan ,  Yindjibamdi Elder 

Ross Kermode, a CALM off icer, was involved with jo int management at M i l l stream-C h ichester 
Nat ional Park for  the past 1 2  mont hs. He enjoyed t he  cha l lenges and rewards of work ing 
together with the community to conserve the environmenta l and cu ltural s ign i f icance of the 
count ry and is now sharing the cu lture of the south -west, based at Yanchep Nationa l  Park .  

Th is art i c l e  is  a co l laborat ive effort by CALM staff, J i rndawurrunha Park Counci l members , 
the Ju l uwarlu Abor ig ina l  Corporat ion , the N gar luma and Y indj ibarndi commun i t ies , rangers 
and Aborig i na l trainee rangers invo l ved with M i l lstream -Chichester Nat ional  Park .  

Thanks to Judymae Napier, Ken Sandy, K i ngs ley Wood l ey, Craig Fau lk ner, Tony Coy le, 
Wendy Bebbington, Dave White law and park counc i l members E ls ie Adams, J immy Ho1·ace, 
Maud ie Je 1-ro ld , Joyce Hubert, Sy lv ia Al lan ,  Bruce Woodley, J i l l  Tucker, Dora Solomon , 
Bruce Monadee, Lyn Cheedy, Trevor So lomon and R i cky Smith .  Specia l  thanks to M ichael 
Wood ley and staff at  Ju l uwar lu A bor ig ina l  Corporat ion for assistance with l ing u ist ics and 
translat ion and ongo i ng invo lvement wit h park counc i l  and community engagement at 
M i l lst ream,  J i rndawurrunha. For more informat ion about the Ju luwar lu Abor ig ina l  
Corporat ion, v is! www.j u luwar lu . pi l bara.net . 
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T he oldest  part o f  the  Pi lbara
Craton i · m ade of greenstoncs , a 

m ixture of volc: 1 1 1 i c  and  sedi mcnrn ry 
rocks ,  i nt rucled by gra nite l l lagma to 
form 'gra ni te-grecnstrn w tnr,1 i 1 1 ' .  The 
grecnsto ncs cont i 1 1 ucd  to be deposi ted ,  
a nd were i nt ruded by more gr:i n i te 
throughout  the fo l l owing 800 mi l l i on 
yl·:irs. Dur in g  t his  ti n l l', h uge stn:sses 
w i th i n  this  newly ft1r 1 1 1 t·d c ru s t  ca ust·d 
many  rocks to bt· scwrdy shea r,·d .  
fo ld ed ,1 1 1 d  f a u lted . arge vol u l l l e s  o f  
ho t  fl uid w1:re ge nerated dct· p  w i t h i n  
t he  cr:1 to 1 1 as  a n.:su l t ,  : 1 1 1d rn: 1 1 1 y  rocks 
and fa u l ts becam e n i i nera l i scd w i th 
gol d, coppe r, n i c kt· I , z i nc ,  ti n and  
tan ta lum . 

G ranite-greenstone country 

Tod,1y, the la ndscape of 1 1 1ud 1  of the  
n o rt hern l ' i l lnr: 1 is  s t i l l  dol l l i 1 1 a ted by 
d i st i n c  gr:i n i tt' ;i n d  g rcc nsto 1 1 e  
b1 1 d fonm.  C r,1 1 1 i tc-grcensto 1 w  cou n try 
t ends  to for 1 1 1  a m i x tu n.: o f  low 
u 1 1 d u la t i 1 1 g  h i l l s ,  1 1 1 0 1 1a c l 1 1oc b ( la rge 
i s o la ted l n l l s t h a t  sta nd :1 bove :1
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general Jy fla t  plain) , ·an dy pla ins ,  and 
rugged h i l l s  and  r i dges wi th  n a r row 
val leys that may be very steep-sided . 

Gr.m ice. the dom inant  rock tyµc of 
the two i 1 1  the n orthern p a rt of th e 
l ' i lba ra ,  forms seve ra l vast ovo id 
i nt ru s ions, up to 1 20 k i lometres in 
d i ameter. G ra n i te is  most l y ::1 coarse­
gr: 1 i n ed rock c o nsis t i n g o f  q u artz , 
fc l d sp:1 r :1 1 1 d  m i c1 ,  a n d  co1 1 1 1 1 10 1 1 l y 
we,1thns to a smooth su rface.  

C rcens t o n es , 1 1-e a 1 n i x tu re of 
volcm ic :md sed i men ta ry r ocks ,  wh i ch  
i n  d i e  l ' i lba ra i nc l ude  rhynli tc , basa l t ,  
ko m,1 t i i te ,  ba nded i ro n  forma tion 
( U I  I�) , s lrnk,  s i l t .�tom·, conglo1 ne r:1 te and 
chert. The grL·enston t:s l i e  between the 
l a rge grn1 i t c  i n t r us i ons,  as  l i n e :1 r or
c u rved be l ts ,  tens uf k i l omctn:s long .  I 1 1
cross-sect ion , t hese be l ts a re co1 1 1 1 no 1 1 ly
v-shapcd fo lds ,  or sync l i n es ,  :1 1 1 d  h ave
very steepl y cli pµ ing beds .

There is  a n  cxn: l len t expos u re of 
greensto ne s  at  M a ree Poo l , where the 

onh West Coasta l H ighw:1y crosses 
t h e  Ma i t la n d  R iver. At the so u t h ern 

end  of the pool is a h igh ly flattened 
and  stre t c h ed ro c k  type  c :i ! led  
myloni tc . 1 t for med when a m:tjor 
fa ul t , cal l ed  th e Shol l  Shear Zone, 
shea red and grow1d  th L· gr:mi tt: and  
gree nsto nes deeµ w i th in  the  Earth 's 
c rust  under  ex treme µrt:sst1re .  This  i s  
(l l l ,' o f  the 1 1 1 :tj or r.n i l t:;  w i th i n  the 
Pi lb: 1 1�1 , extendi ng for at  least 250 to 
350  k i l ometres i 1 1  a rough ly  n orth-case 
w so u t h - west d i rec t ion . G e o l ogist s  
bel i eve that ,  a t  0 1 1e  stage.  1 1 1ove1 1 1 cn t  
a l o n g  th i s  f·:\ l l l t zo1 1 c  ca1scd the  rocks 
01 1  t he  northern side to ht: d isp l :1 ccd 
1 50 to 200 k i lo 1 1 1 l'tn::s to the le ft, 
re l a tive to those 0 1 1  the so u thern s ide. 

Marble Bar 

About  th ree k i lometres wcsc of 
M :1 rblc U:1 r i ., :i spccucu  l :1 r ou tcrop of 
M :1rblc I J :1 r Chert . ;1 f ter w hich t h e  
tow n was n;1mcd . I t  i s  an u nustin l l y  
la rge a n d  i m press ive water-pol i shed 
rock ba r  across th e Coo 1 1ga 1 1 River, 
su 1-rorn 1ded by rugged h i l l s a nd  r idg1:s . 
M ,1 rble Uar  Chert is a scd i 1 1 1e 1 1 t:1 ry 
mck  col l l p  ,sed o f  1 n i croscop ic s i l i ca 
gr:1 i m .  I is  p a rt of t he  Marble 13 :i r 
greenstone bel t a 1 2-k i lom ctre-th ick 
successi on of vo lcan ic  and  sedi 1 1 1e 1 1 t:1ry 
rock s  r l 1 :1 c fon ned dur ing h e  A rch e:rn , 
abou t 3490 to 3350 m i l l i on yea rs :1µ;0. 

Evi dence of volc:mi c  :1ct iv i ty c an  
be  Sl't· 1 1  0 1 1  t he  south ern s ide  o f  t h e  ba r, 
j u st south  of the parki n g  lot rnd 011 rhe 
eastern s idt· of th e r i ver. Herc, ba,;a l t  
ove rlyi n g  the  c hert conta ins  bea u t i fu l ly 
preserved ' pi l l ow stru c t u res' . These  
for med  w hen l av:1 was  extruded 1 1 1  
d eep wa ter then  q u i<.: k l y  cookd to 
form 'pods'  of basa l t .  

D u ring  the t ime that the- gr;1 n i tc­
g 1Tcnsto 1 1 cs Sl'en  th ro u gh o u t  t h e  
l ' i l ba r a  wen.: fo r m i ng ,  t h L· ' ; l ! ' th \
sur t: lt'l' was a hosti le p l:1 n: ,  w i th l i t t le
o:,;ygen i 1 1  Lhc :1 t 1 1 10:p ht· re . and  o n l y
, irn p lc m i crob i a l  l i fe  t h a t  fo r med
st ro 1 1 1:1 to l i tcs . Some o f  t hese :i re up to

Previous page 
Main H andra i l  Gorge . 

P/Joto - Micilael Pelusey 

Left Jasper outcrop at Marble Bar in the 

P i l bara . 
P/Joto - Dennis Sarson/Lochman 
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3490 million years old-the world's 
oldest fossils :ind the first visible 
evidence of l.ifc on Earth. The world's 
oldest evidence of meteorite impacts 
also occurred in the Pilbara during this 
time (3460 to 2490 million years ago). 

Uplift and erosion 

By around 2800 million years ago, 
the formation of granite-greenstone 
terrain had ended, and a major period 
of uplift and ero ion took place 
throughout the Pilbara. The Pilbara 
Craton at this time was part of a brgcr 
continent that began to break apart 
along what is today its southern 
margin. As the crust stretched and 
became thinner, an. extensive rift was 
formed that ran in a west-north­
westerly direction. Consequently, 
around 2770 million years ago, a huge 
volume of molten rock from the 
underlying mantle was extruded along 
this zone, forming a 'sea of basalt lava' 
that buried tJ1e older granite­
greenstone terrain. These lava flows are 
preserved as part of a thick succession 
of volcanic and sedimentary rocks, 
known as the Fortescue Group. This 
was the beginning of the deposition of 

the vast Hamer ley Ba in, the youngest 
part of the Pilbara Craton. 

As the main period of crustal 
extension came to an end by about 
2690 mill.ion years ago, the Hame1-sley 
Basin then began to fill with sediment 
deposited on a hdf or platform that 
opened to an ocean. During this rime, 
extensive deposits of banded iron 
formation were laid down, such as 
those in the Hamersley Range. 

Continents collide 

Between :ibout 2200 and 1800 
million year. ago (during the 
Proterozoic), the ocean that lay to the 
south of the Pilbara Craton was closed 
dming a. series of coUisions with other 
ancient conrinents that included the 
Yilgarn Craton. This caused the rocks 
of the Hamersley Ba in to be deformed 
into large folds, as they were squeezed 
between two continents. Together, the 
landmasses formed the vast new West 
Australian Craton. Extensive mountain 
building took place along this collision 
zone, leading to another major period 
of erosion and the formation of a 
sedimentary basin called the Ashburton 
Basin. 

Above left Fortescue Falls, Karijini 

National Park. 

Photo - David Bettini 

Above Python Pool at Millstream­
Chichester National Park. 
Photo - Alex Bond 

Soon after, at around 1760 million 
year ago, the West Australian Craton 
collided with another continent to the 
north-east, called the North Australian 
Craton. This continental colli ion 

brought together most of what is now 
the western and central parts of the 
Australian continental landmass. 
Further collision brought together a 
much bigger assemblage of craton that 
formed the supercontinent of Rodinia 
by 1000 million year ago. 

Following the collisions, the crust 
then sagged over the junction between 
the cratons, allowing an inunense basin 
to develop that filled with sediments 
deposited by shallow seas, rivers and 

glaciers. In the eastern part of the 
Pilbarn, where the Little Sandy Desert 
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is today, this part of the basin is called 
the Officer Basin. By :1bout 7SO million 
years ago, towards the end of the 
Proterozoic, Rodinia began to bre;1k 
apart and, nlthough the AllStralian 
contitH.:nc remained mostly intact, old 
'joins between era tons were 
reactivated. Consequently, about 550 
lllillion ye;irs ago, subst:mtial faulting 
and folding took pbce in the Rutbll 
!liver area. 

North-cast of the l'ilb.1rn, where 
the Great Sandy I ksert is today, a huge 
basin ·ailed the C:mning 13:isin beg:111 
to form around 490 million years ago. 
As it slowly filled with marine and 
continental sediments, it partly covered 
older rocks at the edge of the t > ilb:11:t 
C:rnton :111ci i,, the ll_udall River :1rea. 
Cbciers formed so111e of these deposits 
around 295 million ye:1rs ago duri11p; 
the Pern1ian. Australia w;1s then µart of 
the Gondw:man suµcn.:ontinent and by 
close to the South Pok. The ghciers 
deeply scoured the l:llldscape, Cll"ving 

huge gbcial valkys that arc 
rccog11isahh.: today in th1.: 11orth-L\1stern 
p,1rt of the l'ilb:1ra. 

Glaciers 

One of th ' largest such valleys in 
the l'illnr:i is the W,1llal E111bay111t·11t. 
This w1.:dg1.:-shapcd area, nearly 150 
kilometres long. extends in a south­
cast1.:rly dircction fi-0111 1.:ast of Shay 

Cap, where it is ;1bcn1t 50 kilo111ctrcs 
widt·, and ends just solllh or Car;iwinc 
l'ool, roL1ghly par,illcling today's 
Oakovcr River valley. The :mcestr:,I 
O:ikowr River may have in fon 
originat1.:d when the Pcr111ian glaciers 
beg:111 to melt. 

Top left Aerial view of Lake 
Disappointment in the Little Sandy 

Desert. 
Photo - Jiri Lochman 

Centre left Rooney Valley, in Rudall River 

National Park, was carved by glaciers. 

Left Carawine Gorge. 
Photos - Marie Lochman 



Above Rock formations in Hancock Gorge. 

Photo - Dennis Sarson/Lochman 
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Above right Hancock Gorge, Karijini 

National Park. 

Photo - Jiri Lochman 

The great weight and force of 
moving ice ground up rocks from the 
vaUey floor and walls, redepositing 
them as beds of sediments, or tillite, 
when the ice melted. For instance, beds 
of sc;1ttered pebbles, cobbles and 
boulders up to two metres across can 
be seen along the four-wheel-drive 
track into arawine Pool, and also at 
Shay Gap and R.udall River. Some of 
the rock surfaces near Carawine Pool 
are highly polished with sets of parallel 
grooves, called striations. These resulted 
from scouring by rocks embedded in 
the moving glaciers. 

Rocky rift 

Around 1. 70 million years ago, a 
large rift developed within the crust off 
the northern side of the Pilbara, at the 
site of the present day North West 
Shelf. This marked the beginning of 
the break-up of Amtralia from 

Gondwana and, as the continental crust 

pulled apart, a sedimentary basin called 
the Northern Carnarvon Basin 
developed along this rift. Slowly, it 
filled with ;in enormous thickness of 
sediment, some of which was 
transported by rivers from the eroding 
rocks of the nearby Pilbara Cr;iton. 

During the last 90 milJjon ye:m, 
thick deposits of lim.estone have 
accumulated over the North West 
Shelf, some of which is now exposed as 
islands and coastaJ ranges. 

Evolution of the Pilbara 
landscape 

Today, the Pilbara region has a 
spectacular landscape of plateaus, 
gorges, ranges, razor-backed hills ;ind 
ridges, narrow steep-sided v;i\leys, low 
hills, pfains, dunefields, coastal flatlands 
and islands. The diverse landscape is 
very old, and much of it probably 
began to form at least 295 million years 
ago when Australia was p;irt of 
Gondwana. Glaciers carved broad deep 
valleys into the landscape, particularly 
on the north-eastern side of the 
PiJbara. After the glaciers retreated, the 
stnface continued to be eroded as 
rivers cut down through the landscape. 

Around the late Jurassic (about 1. 70 

million years ago), as Australia began to 
break apart from Gondwana, the 
Pilbara was probably gently uplifted. 
This caused an extensive interior 
dr:1inage system-the ancestral 
Ashburton Rivei�to develop. By the 
late Cretaceous (around 100 rn.ilbon 
years ago), wnnn and humid cbmatic 
conditions prevailed over the Pilbara 
region, and the underlying rocks 
consequently underwent deep 
weathering. 

Karijini gorges 

There are many gorges in the 
Hamersley Range, but the most 
spectacular are in Karijini National 
Park. Here, the plateau that forms the 
range has been deeply dissected to 
reveal magn_ificent vertical exposures of 
the 2500-m_illion-year-old banded iron 
formation (BTF). Although these rocks 
are ancient most of the landscape has 
formed in the last tens of millions of 
years. It is uncertain when and how 
this erosion took place, but it was 
probabJy during tl1e late Cretaceous 
and Early Cainozoic, when the Pi]b;ira 
was gently tilted towards the north­
west. This caused rivers in the range to 
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Above View of Red Gorge from Oxers 
Lookout. 
Photo - Jiri Lochman

Above right Undulating inland landscape 
with scattered termite mounds. 
Photo - Marie Lochman

dow1H.:ut throt1gh the rocks, r:ipidly 
eroding the softer shak and dolomite 
bene:,th the Bl I�, giving rise to 
spn:t:icular g-orgl'S and watnf;ills. Lines 
or weakness within thesc rocks, such ,,s 
foul ts and joints, would h:,ve aided this 
erosion. This process was cnhauced by 
the onset of :111 arid climate in WA, 

depicting the vegetation abk to cover 
and protcct the v:ilky sides. 

Material th:,t was eroded ;1t the 
highcr levels was transported tO the 
sides :ind floors of v:illeys, to form 
thick iron-rich deposits. As erosion 
continued, these deposits were 
themselves dis·ected, and are now 
preserved as mesas and tablelands, like 
those at Deepdale near Pannawonica. 
I3y around 40 million year ago, a. 
At1st1�1lia beg.111 to drift northwards 
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after separating fi-0111 Antarctica, the 

l'ilbara probably began to dry our, 
leading to lakes forming in old river 
valleys, such as chose of the Fortes 'llC 
:rnd the Oakovei-. 

During thc last two million years, 
su cssivc ice ages 111;-ide the ·li111:1te 
throughout Western Australia 
extn:mdy :irid. 13ctwern 25,000 and 
13,000 ycars :igo during the last icc 
:ige. aridity w;1s :,t a peak, probably 
causing the l:ist significant activity of 
the duncriclds in the Crcat Sandy 
Desert and Little andy Desert. As thc 

polar ice caps contracted For thl' bst 
time, :1bout 18,000 years :igo, :111d the 
climatc became wanner and more 
humid, sc;1 lcvcl bcgan co rist· and 
co:1st:1I areas wcre fl oded, leaving 
bchind higher areas as island., like the 
D:1111picr Archipelago :md Barrow 
Island. 

Huge field laboratory 

With such ancient rocks, the 
Pilbara is now internationally known as 
the best 'field laboratory' for tudying 
the early history of the Earth. Research 
is carried out by scientists from Japan, 
France, the U A (including ASA), 
the United Kingdom and Australia. 

This field laboratory is equally available 
to the µublic. . o why not t:1kc a copy 
of the Uush l:3ook Ce(1/og)' a11d 
Ln11d{<m11.< of 1/1c Pillwm c)n your next 
holid:1y co the region and discover 
�ome of this history for yourselves, 
whether you arc visiting so111e of the 
vast vistas of Karijini ational Park and 
its f.1mous gorges or the chert of 
Marble Bar. 

lain Copp 1s an interpreter in the 
Department of Conservation and Land 
Management's Interpretation and 
Visitor Information Unit. A geologist, 
lain also wrote the Bus11 Book Geology 
and Land(o, ms of the South-West. He 
can be contacted on (08) 9334 0553 or 
by email (iame@calm.wa.gov.au). 

This article is based on the full-colour, 
pocket-sized Bush Book Geology and 
landforms of /he Pilbara, also by lam 
Copp, which can be purchased from 
CALM or from most bookshops for 
$6.50. The author acknowledges the 
assistance of Kath Grey, Ian Williams. 
Arthur Hickman, Ian Tyler, Alan 
Thorne. Roger Hocking and Leon 
Sagas in writing the Bush Book. 





S cygofotrna are animals living 
permanently underground in w:ttcr. 

They occur in al! sorts of groundwater 
habitat�. fro111 the tiny sp:1ces between 
sand grains to large subten�111ea11 caws 
that have been formed over thousa11ds 
of ye:1rs as more soluble rncb h:1vL' 
dismlved. 13l'c:tuse stygofouna live i11 tht· 
d:1rk, they l:tck eyes :111d pig111c11t:1tion, 
:111 they also reno ro be fr,1gik :111d 
elongate i 11 slupe. Although so111t· 
spcnl's are fish-i11cludi11g two 

tlneatcncd spc ·ics fou11d at Capl' 
R.:111gc nc:1r Exmouth the blind cave 
eel (Oplli.,11'1'11011 m11dit!1u11) :111d the blind 
gudgeon (Milyni11,l!fl 11,•rit 1s)-111ost art' 
small cn1sr:in:a11s th:1L vary fi-0111 about 
0.3 to 10 111illi111ctn:s in Ieng h. 

Stygof.n111:1 haw gre;Jt scientific and 
nrnservation signific:t11Cc. They have :1 
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significant role in 111aintai11ing water 

quality, which 1s likely to be 
i11cn:asingly in1porr'.tnr as Westert1 
Australia relies more heavily on 

groundwat<.-r for domestic and 
industrial water Sllpply. As J utrients 

and oq.;:111ic 111:itter pen:olacc down 
from the smfon·, grazing stygof:tun:1 
redu<.:L' co11<.:e11trnrio11s or this 111:1tter. 
Stygofau 11:1 alst keep sp�ces between 
soil p,1rticks open, to m: i11t;ti11 
grou11dw:1t<.:r tlnw, which is :1 cricicd 
foctor in detcrn1i11111g the :llllOllllt or

water that can be :1bstr:1ceecl frn111 :111 
aquifer.Although stygof:wna do a lot or

engineering tu mai11t::1i11 st:1blc 
gro1111clw:1ter comliLions, they c;111 be 
overwhl'l111ed by pollution event� .. �uch 
:is l\l:l_Jlir pt·troku111 :111d SL'W:tgc 

spills. Crnundwater abstr:1ctio11 and 

dewatering of aquifers, usually to 
enable mining below the wnter table, 
.ire 0Lhe1 i111port::int threats. 

First discoveries 

Scicncific imeresc in �tygof:iun. first 
gathered mornrntum in WA when 13ill 
1-lumphr..:ys and Ure11to11 Knott from 
the WA Museum :111d The University nf 
Western Austr:1li:t, undertook systc111:1tic 
collecting in pools ofsubtcr1:111e:1n c�vcs 
:1t Capt:: ll:11tgc in thL' l:ttc 1980s. 
Subscqurntly, Uill 1-1 umphreys colln:tL·d 
111:rny new spccics 011 U:muw Island 
and in the l'ilb:11:1, :u1d -�uggt·sted that 

north-western Aust1�1li,1 had particttlar 
scientific :uid crn1stTv:1tirn1 sig11ificance 
for :,tygofou11:1. ThL· Environmenral 
Pn>rt'Ction Authority supported chis 
view :t11d bc.:ga11 to co11sidt-r likely 
i1111 :te s 011 stygof;1u11;1 whc11 assessing 
resource dcveloµ1ncnt project� i11 the 

l'ilb:1r:1. 
As ,0011 as stygof1u11:1 were inclu led 

i11 i111p:1ct :\SSl'SSllll'lltS, il bl•c;111ll' 
apparent how littlt- w:is known :1hout 
the distribution or· individu:il species. 
One of the problems was that nc,irly ;ill 
�s. c,sments appcared to collect new, 
rcstrinnl species th:Jt WLTL' potl'11ti:1lly at 
risk o exti 11ction i 1· development, 
pmceeclcd. W:ts this p:tttcri\ rc,11 or thc 
result of so little inform:1tion 011 
distributions of stygof:n111:1 species being 
:ivaibble? Was the s:Hllc species IK·ing 
ilkntificd as diHi.-rc11t (and rc,trictnl) i11 
c:Kh i111pact :1sscss111cnt because of an 
uncoordin: red ide11tific:1tio11 process? 

Previous page 
Main top Surveys of caves on Cape 
Range peninsula helped raise awareness 
about the conservation significance of 
stygofauna in north-western Australia. 
Photo - Geoff Taylor/Lochman 
Transparencies 
Below A stygofaunal beetle (Liodessus 
harley1) from just east of the Pi Ibara. 
Inset top A new genus of melitid 
amphipod is one of several being studied 
by DNA analysis to determine its origins. 

Above left A copepod belonging to a new 
family from the mainland Pilbara and 
Barrow Island. 

Left A new species of syncarid, one of 18 
found during the survey. 
Photos - Jane McRae/CALM 



Above CALM technical officer Jim 
Cocking measures water chemistry at 
Nimingarra Well on Muccan Station. 

Photo - Mike Scanlon/CALM 

Right Berringarra Claypan in August 
2004, several weeks after receiving run­
off from local rainfall. 
Photo - Adrian Pinder /CALM 

Published taxonomic descriptions and 
keys to all known specie would 
overcome this problem. 

Survey in the Pilbara 

In 2002, the Department of 
Conservation and Land Management 
(CALM) began a biological survey of 
the Pilbara as part of an ongoing 
inventory of Western Australian plants 
and animals, designed to provide 
information on species distributions 
and their conservation status. It will also 
enable efficient identification of areas 
suitable for nature reserves to conserve 
a much of the plants and animals as 
possible in a given area of land. Most 
survey effort is being directed towards 
terrestri;tl species, and the aquatic 
wildlife of river pools and other surface 
water bodies, but for the fu-st time 
tygofauna have been included. 

Including stygofauna will enable 
development of a framework for 
proper assessment of impacts of 
groundwater extraction a11d mining 
below the water table, and allow 
scientists to identify areas of 
particularly high stygofaun.al richness, 
where special measures to protect 
groundwater habitat may be necessary. 
De cribing new species of stygofauna is 
a major focus of the work, because 
until species are named and illustrated 

there 1s no basis for consi tent 
identifications or accumulating 
information about them. 

Collecting stygofauna is djfficult 
because there is limited access to the 
groundwater where they occur. 
Although some species occur near the 
surface in prings (which represent 
groundwater discharge at the surface), 
such areas are usually awkward to 
sample because they are associated with 
bedrock. Pastoral wells, which are 
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u su:t l l y more than  :1 1 1 H:tre i n  d i a 1 1 1 c tcr
and  not much 1 1 1 orc than 1 2 metres
dee p, o ffer easi e r  accc.:ss co
gro u ndwater.  H owc.:ver, wc.:l l s  are
l i m i ted in n u 1 1 1bcr, and  narrow, dc.:c.:p
bore. arc m u ch more common (50 to 
400 rni l l i 1 1 1 l' tres i n  d i a m e te r, w i t h
ave r:1gc de pth� o f  4 0  m etres, a n d  rh e
d c t·pest bore sam pled bei n g 1 60
metres) . Most bores a rc cased i n  i >V C
or stee l .  S lot� in  the casi n <> a l low wate r
excha n ge, . o th :u the grou n dw:itcr l evel
i ns ide t h e  bore re flects  o u ts i d e
c o n d i c i n n s .  S tygo fa u na 1 1 1 ovc i n to 
bores t hrough the s l ot� .

S:1 1 1 1 pl i 1 1g consists of dropp i ng a 
smal l  net ,  w i t h a brass wei ght  : 1 r rn ched,  
to the bocro 1 n of the bore : ind then 
h :1u l ing i t  back up th rough the water 
column to catch :tycrofauna .  This is 
repeatl.'d several t i mes.To date, 378 bores 
and 1 22 wd ls have each been s:1 1 1 1p led 
twice dur ing the su rvey. Sa1 1 1p l ing i · a 
blind proce ·s and the operator ha · no 
idea wheth er there are animals in the 
bore e caping the net. Prelimj nary work 
suggest$ tk1t only a th i rd of the ·pecies 
in tb<:: bore ,rnd i s immediate surrounds 
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:i rL' col l L'cted L' a c h  t i m e  a bore i .� 
sa m p led .  Abo u t  two th i rds of bores yidd 
stygo fo u na on first sam pl i n g, wi th :in 
:ive1�ige of 5 .4  speci es. 

Staggering results 

l:k fo rL' the  survey, a b o u t  40 spec ie. 
of stygof:wn:i we re k nown from t h e  
i > i l b:1ra , bu t  now i t  i s  c lear  that  :1 t least 
27 5 species exis t .  The most common 
stygofa u 1 1 a  :i re copepod and  ostracod
cn1 s taccans .  Forty- fo u r  spec i es o f  
copep ods have bee1 1  co l lec.:ted , 
i 1 1 c lu d i ng one  th :n bdo1 1 gs co :1 new 
fa m i ly so fo r k n own 0 1 1 ly fi-0 1 1 1  1 3 : i rrow 
I s l and  and the Pi lbar;1 . 

Abou t  73 new spec ies  o f  ostr:1<.:od 
have been discove red . Ostn cods arc 
s 1mll seed-l ike ani mals  w i th a ca lcified 
biva lved ca rapace tha t  is somct i 1 nes 
h ighl y ornamen ted . The d i ffe re n t  
shapes :ind pa tterns on the  valves o f  
each speci <:: · m e a n  that , even a fter 
death , these an im als  can  often be 
identified from a preserved valve of 
their carapace. 

A n other i mporta n t  gro u p of 
crustaceans are the am phipods.  These 

Left CALM techn ica l  officers J i m  Cock i ng 
and Har ley Barron video down a bore. 
Photo - supplied by Harley Barron/CALM

ra ther  sh r i m p- l i ke a n i m als  h ave 
trad it iona l l y bel' I I  rega rded as hav ing 
very l ocal isl'd distr i h u t i o 1 1 s  and bein g 
d iffirn l t  to cfot i ngu ish at species l evel . 
One  of the  major chal lenges o f  th e 
s ur vey wi l l  be improvi n g t:1xonom i c  
knowledge of th i s  group .  

Th e su rvey has  ic1l 1 1 1d : 1 t l east  four  
new spec ie s  o f  isopod crustacc:ms,  
w h i c h  a rt' c losely rebtl'll to the sla ters 
found in dumcst i l'.  g;mlens .  l ' i lb :ir : 1  
isop ods lx· l u 1 1gi ng to the ge 1 n 1 s 
Pilbamp/1 1'('( lfoims arc ( ;o ndw:1 1 1 ;1 1 1  rcl icts .  
Their c losest rcbt i ves a rc in I nd i a ,  
rdlccr i ng the  jo i 1 1 i ng o f  Western 
A ust 1�1 l ia and J 1 1dia 80 n 1 i l l i o 1 1  yea rs ago.  

( ther i n t e res t i n g cr11 sta cea 1 1 : 
i nc l ude sy n car i ck T h i s  speci es-r ich 
group of ra t h t-r t 1 1bu l : 1r  a n i m,1 l s  with  
poorl y d i ffere 1 1 t i :t tl'd l egs ha s  
rl' J l l'l'Sl' l l l : i l i vl'� th roughnu t  the.:  wor l d 
and they a re t:0 1 1 1 1 1 1 0 1 1  i n  grou ndwa ter 
in AusLr:1 l i a .  l )espi tt· t he i r  ub iq u i ty i n  
A ustra l i a ,  few have hern described, a n d  
the 1 8  spec ies found d u r i n g  t h e  survey 
a rL' : 1 1 1  u ndescr ibed.  

Not  al l  s tygo fa u 1 1a l  i nvertebrates arc 
crustan:an: ,  however, :1 1 1 d  1 5  species of 
w;1 tl'r n 1 i ces h:1ve bee 1 1  col lecrcd dur i ng 
the su rvey. Various worm spcci 'S have 
bee n co l lec ted, i n c l u d i n g a n  
u n descr ibed l l l a r ine  pol yc haete 400
ki lometres i n la n d  sou th of l 'araburdoo.
Two new species of S 1 J : 1 i l  l t :we bet' 1 1
f o und ,  i nc luding o m· i 1 1  which the shel l
is sh : 1ped l i ke a smal l cow's horn to
enable the sn a i ls tu m ove between s,md
graim. tygo fou n a l beet l es , wh ich a rc
common i 1 1  the Gold fields, appear 1 1ot to 
occm in the l ' i lbarn,  a l tho ugh they have
been found i 1rnnediatcly to the east.

Global hotspot 

Th ere is  clear evidrnce that th e 
l ' i l bara is a gl oba l  ho tspot fo r  
stygofauna .  S outh-we tern Austral ia 
has long been renowned for plant 
diversity, and is  now be ing recognised 
as a hotspo t  for c rustacean diversity i n  
surface wa ters. Thus,  th e stygofauna l  



Right The bed of Palm Creek, Millstream, 
has yielded several stygofauna species. 
Photo - Stuart Halse/CALM 

Below right A never-before-collected 
marine polychaete worm was found 400 
kilometres inland. 

Bottom right A completely new species 
of snail, with a shell shaped like a small 
horn, was located during the Pilbara 
survey. 
Photos - Jane McRae/CALM 

story is adding to an already established 
pattern of internationally important 
biological values in WA. 

The full explanation for this 
biological richness is still being 
researched. One likely reason for high 
richness and scientific interest of 
Pilbara stygofouna is related to che 
region's geological history. The central 
Pilbara has remained above sea level for 
more than 550 million years while the 
Ausrralian continent has joined and 
separated from other landmasses 
(Pangea and Gondwana) because of 
tectonic movement.As a result, it shares 
species lineages with many other pans 
of the world and these lineages appear 
to have radiated in the Pilbara over 
time, without the waves of extinction 
that have characteri ed most pares of 
the world with Jess stable land surfaces. 

ow that we recognise the 
antiquity of much of the Pilbara 
stygofauna, the challenge is to ensure 
the survival of these animals into the 
fi.tture. The current survey is only the 
first step in planning a conservation 
strategy. Habitat protection, which in 
this case is the maintenance of 
groundwater quantity and quality, is an 
essential component of conservation. 
Understanding the ecology of 
individual species is also imporcam, 
as to formulate a comprehensive 
conservation plan we need information 
about their lifespan the number of 
young produced, tbe distances that 
individual animals are able to travel, and 
their ability to withstand periods oflow 
water table as a re ult of drought 
or periods of dewatering by indusn-y. 
Hopefully, ecological studies will 
continue once the survey i completed. 

Mike Scanlon is a senior technical officer 1n CALM's Science Division and can be 
contacted on (08) 9405 5176 or by email (m1kesc@calm.wa.gov.au). 

Jim Cocking 1s a technical officer in CALM's Science Div1s1on and can be contacted on 
(08) 9405 5130 or by email (j1mc@calm.wa.gov.au).

Jane McRae is a senior technical officer in CALM's Science D1v1sion and can be 
contacted on (08) 9405 5140 or by email (Janem@calm.wa.gov.au), 

Harley Barron, a technical officer m CALM's Science Division, can be contacted on (08) 
9405 5158 or by email (harleyb@calm.wa.gov.au). 

Mike, Jim, Jane and Harley are all based at CAL M's Wildlife Research Centre al Woodvale. 
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How does the Pllbara's vast 

resource sector coexist with 

conservation and recreation in this 

D e I i Ve [ i n g 
biologically important region? 

marine and coastal 

outcomes for the comm n ity 
by Ian Walker 



T he Pilbara , is often regarded as the
engine room of the n ation ,  with 20 

per cent of Austral ia 's gross domestic 
product derived from the region . I ron­
ore, l iquid natural gas, petroleu m ,  gold 
and other minerals are all products of the 
Pilbara. Nowhere else in Australia do 
the terms 'multip le use '  come face to 
face wi th  conservat ion as they do in 
the Pilba ra .  The  reg ion contai ns 
Austral ia 's largest ports ,  longest private 
railway, largest gold mine and largest 
iron-ore p roduction areas. The  vast 
resource , ector coexists with cu ltural and 
environmental gems such as Western 
Australia 's largest and secon d largest 
national parks, Rudal l  River (KadamiJyi) 
and Karij ini ; Austra l ia 's largest fri nging 
reef at Ningaloo Marine Park; th e 
Montebello and Barrow islands; tb e 
Dampier Ardt i pelago; and Mil lstream­
Chichester National Park , to name a few. 

Connection to country 

The I ndige nous people have a 
strnng connection to this country and 
describe their orig ins in tl1 e Pilbara as 
'when the earth was soft' . J n many areas, 
native t itle rights have been grnnted. 
Others are j ointly managed with the 
trad i tional owners and the Department 
of Conservation and Lan d Management 
(CALM) . All of the region's major parks 
are jo in tly managed through park 
councils (see 'Learning together' on 
pages 39-43) . This pass1011 and 
conn ection to country is highlighted 
in the DV D A11 a11cie1 1. t /a 1 1d, a /i 11i11g 
wlt1 1re :  a 11is ion for J\llillstrem1 1 - Chichcsfer

Nalio 11.al  Park . Yo u  can view this 

DVD on CALM's NatureBase websi te 
(www.naturebase.net) , Juluwadu TV or 
by contact ing CALM 's Karratha office. 

Th is coexistence of people and 
industry col l ides in our marin e and 
coastal areas ,  where mining, industr ies 
and conserv:1 t io n have to exist 
symbio tical ly. Then throw into the mix 
commercial and recreational fishing, 
conunercial tour  operators such as 
whal e shark operators ,  pastoral ists and 
increasi ng nu mbers of tour ists. 
Working col l aboratively with many 
people and industries to conserve and  
sustainably manage these un ique areas is 
a challenge for the whole community. 

Marine and coastal protected 
areas 

Protected areas in the region have 
increased over the last decade, 
c onsi stent with national and 
international trends. Fot· example ,  the 
Convention of BiologicaJ Diver ity set 
a target of conserving 10 per cent of 
th e world's oceans in folly protected 
( 'no take ') area by 20 1 2 . WA is 
progress ing towards the e targets , with 
2 . 5  per cent of State waters fully 
protected in 'no take' zones (wi th 1 2.2 
per cent of State waters now in marine 
con ervati on reserves) . onsiderable 
efforts are still requ ired to reach these 
targets to ensure the world's marine 
areas are conserved. 

Om marine and coasta l areas a.re 
home to whales ,  whale sharks, manta 
rays turtles a n d  sh arks, aJong wi th 
thousands of otl1er planes and animals 
i ncluding cora.ls . The m:irine protected 

Opposite page 
Green turt les i n  the sha l lows at the 
Montebel lo I s lands. 
Photo - Peter and Margy Nicholas/ 

Lochman Transparencies 

Above Aerial view of the Montebello Islands. 
Photo - Col Roberts/Lochman

Transparencies 

areas off the Pilbara coast contain the 
majority of the State 's coral reef habitats . 
The waters around the Dampier 
AKhipelago have the richest marine 
biological diversity known in WA ,  and 
greater than the Great Barrier Reef (see 
'Dampier Archipelago down u nder ' ,  
LA NDSCOPE, Summer 2003-04) ! 

Proposed Dampier Archipelago 
Marine Park 

The proposed Dampier Archipelago 
M ar ine Pa rk (about 1 22, 1 70 hectares) 
and Cape Preston Marine  Management 
Area (92 ,750 hectares) lie in the Pilbara 
nearsh ore marine bioregion. The 1 2  
major a n d  30 minor islands in the 
Dampier Archipelago represent peaks 
of a dwwned landmass. The waters of 
the proposed reserves are relatively 
pristine, although there are areas of 
local ised species and habitat depletion. 

Marine habitats here are extremely 
vari ed ,  and include algae-covered 
limestone reefs, coral reefs, beaches and 
rocky shores. The marine plants and 
animals are predominantly tropical,  with 
a number of regionally endemic species .  
Intertidal soft sediment habitats generally 
support a species-rich inverteb rate 
fauna-an importan t  food source for 
migratory birds . Coral and fish species 
are a lso diverse .  Man grove areas upport 

LANDSCOPE 57 



1 1 1 a 1 1y  i nvcrtcbratL' S JJl'cics , and  prov ide  
nu rsery areas or shcl tcr for vertebra tes . 
Fou r  1 1 1 :1 r i 1 1e turt le spec ies 1 1 e s t  01 1  thL' 
beac hes, ;1n d  the ,1rca is  ,1 sign i ficant  
rookery site fo r  1 1 1a 1 1y species of SL'abi rds. 

I )a 1 1 1 p i er h;1s t hc  second la rgcst 
to 1 1 1 1,1gc por i n  A u stra l ia , wi th  most 
c;1 rgo bei n g  s:d t, i ro n -ore, l iq u e fied 
1 1 ; 1 tu ra l  gas and  co 1 1dc 1 1sa tc .  l 'roccss i 1 1g 
:1 1 1 d  ot h e r  i nd u st r i es a rc l i k e l y  to 
s ig 1 1 i fica 1 1 tly i n crease. The prod u ct i ve 
and  shc l tercd waters prov ide ,1 ra nge o r  
re -rca t io n a l  fis h i ng ;1 1 1 d di vi n g  
opport u n i t ies . 

Islands of the Pilbara coast 

More th :1 1 1  ]( J I ) i slan ds .  r:1 1 1 g i 1 1 g  
frrn 1 1  s 1 1 1 a l l  s :1 1 1 d  cays to t h e  2'.1 ,000-
l iect :1 rc Ba r row I s la n d .  l i c  hctwccn
Ex l l lo1 1 th G 1 1 l t a nd Port H ccil :mcL Most
a rc cn1 1 .�c rv;1 t io 1 1  n.:s,·rvcs .  The  isLm ds
a rc 1 1 1o s t ly  l i mes to n e, w i th l ow coasta l
c l i ff,, w h i te s : l l l dy hc;1 c h c s  a n d
ocr:1s i o 1 1 a l  p a k  or:1 1 1 gL·-brow n : 1 l l u v i :1 l
s :1 1 1 d p la i 1 1 s .  H owcwr .  those o f  t h e
D:1 1 1 1 p icr A n: hipcbgo a rc co1 1 1 poscd o f
bas:1 l ts ,  gra nophyrcs and  gr:m i tcs .

Vcgct:1 t io 1 1  i s  s i 1 1 1 i l ar  to that 0 1 1  the 
1 1 1 :1 i n l :1 1 1 d  coast . l sb nds of the  D:1 1 1 1 p in 
Arch i pl'Ltgo :1rt· the 1 1 1mt Rori s t i c a l l y  
d i vcrsc, wi th  s :mdpl :t i 1 1  : i nd dr:1 i 1 1 :1g ' 
l i n e  :1ssoci : 1 r i on s  be i n g  p:1 r t ic u b rl y
v,ir i e  I .  M :111 grovcs are more preva len t
on is lands closer to the  coast .

Many of the isb nds arc home to 
endemi c spec ies or . u bspccie · or 
1 n a 1 1 1 1 nal , reptiles and birds . M o  L larger 
i sb nds supp rt 111 : 1 111 111 ;1) popubt ions  
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( 1 1 1 ost ly n>dl:'nts) , with l 3 :1 1Tow I s la nd 
h avi n g  1 4  terrestr ia l 1 1 1a 1 1 1 1 1 1 :1 I  species 
and 1 10 rcral a n i 1 1 1 :i l s .  Fera l ra ts ci ts , 
foxes a n d  m ice  h,ivc now bcl' l 1  
eradica ted fro m 1 1 1 : 1 11y J > i l b:1ra i s l :mcis, 
howewr, the ho use mo use rc 1 1 1 :1 i n s  0 1 1  
Thl·vc1 1 :1 rd I sla nd, a n d  th e M omcbcl lo 
I s l a nds arc now depopu lated i n  nat iw 
1 1 1;1 1 1 1 m:1 l s  :1s ; \  resu l t  of ca ts :i nd r : 1 ts. 

ltcpt iks thr iw rn1 the i sbmk ( )("
parti cu lar s ign i fi c:1 1 1cc a rc t h l'  1-l crm i tl' 
l s l :l l ld worm l iza rd (A 1 imsin rosfmla
r<>." lmln) ,  w h i c h  is th rl· a t encci ,  ,l l lci
endem i c  rep t i les 011 l 3 a r row I s l and
( C1,• 1w1 1 1 s  /!(/ l l l lwri1 1 1 1 s  , 1criJ ) ('S : 1  n d
R /1n 1 1 1plw1y11Mc>11s /o1 1_�issi1 1 1 1 1s) . ltosc1 1 1 ary
l s l a nci in th e Da 1 1 1 p il'I' A rch i pel ago
supports the l :1rgcst h: iwksbi l l rookery
in the l n di :1 1 1  Occ:1 1 1 .  I J :1 rrow I s l a n d ,

cgcndre :i n d  I kl:rn 1bre I s l ands  i n  th l· 
Dam pier A rc h i pelago, :rn d t h e  
M o ntebe l lo l sL1 1 1 d s  a l so have s ign i fic: 1 1 1 t  
t u  rtk - 1 1cs t i 1 1g :1 re:1 s .  

The  e:1 r l i es t  k 1 1 ow 1 1  E u ro pean  
sh i pwreck i 1 1  Aus t r: i l i : 1 , r l ic 'I i-ya/. l i es 
1 1 orth-wcst of the  M o 1 1 tc bcl lo l sb nck 
Ea r l y 1 mr it i 1 1 1 e  i ndustries i n  the reg ion 
i nc l u d ed w h:di ng ,  pl'ar l i ng  :1 1 1 d  tu rtle 
h u n ti 1 1 g .  I n  the 1 \J SOs,  t h e  Br i t i .,h 
u 1 1dcrtoo k :1 to 1 1 1 i c  weapo n s  tcst i ng 01 1
the  M o n tchel l o  I s la nds, L' xp lod i ng
t h ree ; 1 to 1 1 1 i c  <.kv i u: s .  D u r i n g  thl·
test i n g, roads ;m d other fac i l i t ies wcrl· 
cons tru cted .  S t ruct u res a n d  a
considerable amoun t  of rubbish rcm;iin
from th is period . There is  residual ,  low­
l evel rndiati on on Trimou i lk  and  Al pha
islands a round the test ites.

Above Dolphi n I s land in the Dampier 

Arch i pe lago. 

Photo - David Bettini 

There a rc gas a n d  o i l  p rocessing 
f';1 c i l i t i es 0 1 1  I J :i r row, V:1 ra 1 1 u s  a n d  
T heven,1rd isla nds . 

Ageless stories in stone 

The Burn 1p  l 'e 1 1 im 1 1 b  conta i ns d i e  
worl d 's la rgest umtT l l t rar ion o( rock 
engravi n gs (sec ' M a king  thei r mark : 
i > i lba ra rock a rt '  on pagl:'s (,- 1 0)­
though t  to he u p  to 1 8 ,00( 1 yea rs o ld, 
o lder tha n the A n ci en t  Egypti :1 1 1  
Pyra m i ds-;rn d the  wo rl d 's h rgcst 
col l ect ion of st:1 1 1d i 1 1g sto nes ,.1 1 1d oth t.:r 
st:on c ;1 rrn 1 1gcl l lcnts .  Some o f  the sh e l l  
m iddens da te from 40( 10 ye;irs :igo , 

The  rocky  scree  or the Uu r ru p  
( M u ruj u ga) var i e s  i n  colo ur fro m  
ora 1 1gc red to dn·p p u rp l e . Th e rnast:i l 
s tr i p  cn1 1 1 p r i s c .1 s a ndy  bc;1 chcs, rocky 
shmc.1 , s ;d i 1 1 c  1 1 1 udRa ts ,l ! l d  a reas o( 
1 1 1 a 1 1 g rovc swa mp. Spi n i fe x  h u 1 1 1 1 1 1oc k 
gr, 1ss l :1 1 1 ds do1 1 1 i n a t c , w i t h  e mergen t  
s hni bs :md o p e n  low \, ood land .  Most 
trees a rc fou nd in gu l l ies, gorges :md 
creck l i n c.1 or i n  rock pockets. The 
peni mu l :i h :1s a r i c h e r  di versi ty of 
wi ld) i ti: t h :1 1 1  : 1 1 1 y eq u i va l e n t  s ized are;1 
of the Pi lbara, wi th  32 1 1 1 ,1 1 1 1 1 1 1 a l  spt.:cics 
(fo ur i n trod u ced) , 1 68 b i rds (one 
i ntrodu ced) and  60 rept i les and  frogs . 
The threatened Pi lbara olive python 
(U,uis C1li11ace11s bnrroni) , Rothschi ld's 
rock -wa l la by (Pcfrognlc rotl1schilrf1) , :1 1 1  
undcscribcd species or plan igak and



two LJndescribed reptiles, both 
belonging to the Lerista 111rrelleri 
complex, are of particular interest. 

The Burrup Peninsula also contains 
Australia's premium industrial estate for 
the natural gas industry and major port 
facilities. While most of the landscape 
1s intact, areas with industrial 
developmen.ts and related infrastructure 
have been significantly disturbed. A 
hist0ric native title settlement in 2003 
saw the State return freehold title of 
some 60 per cent of the Burrup 
Penjnsula to Aboriginal ownership. 
This area is to be jointly managed as a 
conservation reserve by the Indigenous 
owners and CALM, which will provide 
new opportunities for local Indigenous 
people and greater recognition of their 
unique place in the region. 

Montebello/Barrow Islands 

The Montebello Islands Marine 
Park (59,240 hectares), Barrow Island 
Marine Park (4530 hectares) and 
Barrow fsland Marine Management 
Area (148,540 hectares) are in the 
Pilbara offshore marine bioregion. 

Of more than 300 islands and islets 
in the area there are 265 in the 

Above Fishing at Hearson Cove on the 
Burrup Peninsula. 
Photo - Jiri Lochman

Right Cowrie Cove in the Burrup 
Peninsula Nature Reserve. 
Photo - David Bettini

Montebello complex, 40 111 the 
Lowend;tl group and nine in the 
Barrow Island region. The mainly 
limestone islands have convoluted 
coastlines with many embayments, 
lagoons and channels and exceptional 
habitat diversity. The Montebello/ 
Barrow Islands lie in an area considered 
to be the headwaters of the Leeuwin 
Current, so the reserves may be an 
im.portant source of recruitment for 
tropical species along the west coast. 

Mangrove con1.munities on the 
Montebello islands are of international 
significance due to their djstance from 
the mainland. Four species of marine 
turtles and at least 15 species of seabirds 
nest on the islands. 

Some of the hjghesc gualicy pearls 
in the world are produced within the 
reserves. The m,-uor commercial fishing 
activities in the region are fish trawling 
and line fishing. Recreational fishers 
target abundant prized table fish species. 

Ningaloo Marine Park 

The world renowned Ningaloo 
Marine Park, about 1200 kilometres 
north of Penh, protects the largest 
fringing reef in Australia. The park is 
globally significant, due to its close 
proxim:ity co the continental shelf and 
deeper oceanic waters. 

Most of the park' waters, plants and 
animals are in pristine condition. he 
corals of Ningaloo Ree( are diverse and 
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abundant, with changes in species 

richness occurring within relatively 

short dist:inces. Hundreds of fish and 

coral species can be observed including 

coral trout, pipdish, clownfish, rays and 

the odd reef shark. Turtles often swim 

:1111ongst the coral reef habitat�, which 

form abom two thirds of the park. 

Ni11g:lioo Rl'ef :ind its adjacent 
foreshore arc popular for c:11nping and 

water-basL·d activitiL·s. The reef's 

proxi1nity to the short· lllL':111s v1s1cors 

c:111 t'asily view the lagoon and reef 

co11111n1nitics without a boar. 

Rccrc:irion,tl line, spear a11d net fishing 

arc popular. However, over the last 
decade, the community has gained 
greater u11derst:111di11g of the ecological 

valut·s of thL· p,1rk, a11d the nccd to 

protect the park's 111:1ri11L' L'nviro11mc11t. 

This is evident in the i11crc:ising 

m1111bns of visitors to the park who 

pri1mrily enjoy n:1turc-based tourism 
activities such as s11orkdli11g and diving. 

The annu,11 aggrt·g:ition of whale 
sharks at Ningaloo was first 

documented 111 rhe early 1980s. 

Ni11g:1l00 is now a world-renowned 

hotspot for whale shark interaction and 
:1 11wdcl for succ.:cssfu I 11:1turc-b:1sccl 

tourism. Touris111 along tltc Ni11galoo­

Carnarvo11 coast is incrt·asing rapidly, 

with visitation to Ni11�1l00 i11n,·:1sing:1c 

approxi1 narcly IO pn cc11t each year and 
contributing around $127 million to the: 

Sc:;1cc's cco110111y. Ningaloo M,1ri11L' !'ark 

has more th:111 160 I iccnsed tour 
opcrators, up fi-0111 52 fivc yc:irs ago. 

Cape Range National Park 

Cape lt;1nge National Park 

c11co111passcs 50,581 hectares of rhc 

Cape R.ange pcninsub, a heavily 
dissec.:tnl lilllestonc range and fringing 

coa�tal pl:ii11 adj:Ke111 to chc northern 
part of Ni11g;1loo M;1ri11c !'ark. 

The park supports a r.111gc of flora 

:111d intcrnatirn1ally significant wildlife. 

v:1lucs recog11iscd by its inclusion on the 

Register of the National Estate :incl rill' 

Above left Perentie seeking food at 
Coral Bay. 
Photo - Bill Belson/Lochman 

Transparencies 

Le.ft Snorkelling at Coral Bay in Ningaloo 
Marine Park. 
Photo - Peter and Margy Nicholas/ 

Lochman Transparencies 



cu rrent proposal to nominate the area for 
World Heritage listing. The park protects 
a divers i ty of landforms (such as karst ,  
protected gorges , the anchialine system 
and coastal plain) , and many species at 
the l imits of their geographical range or 
i_n geographically isolated popu lations . 

The park is particularly ri ch in flora 
for an arid limestone environment, with 

630 species ,  subspecies and  varieties 
recorded. The diverse wildlife can be 
attributed to the range of habitats 
(from mangrove and intertidal marine 
to sandy ridges, subterranean wetlands,  
a L i u vial  pbins,  rocky ranges and caves) . 
I n ternationally s ignificant stygofauna 
(animals tha t  l ive in groundwater) l ive 
in the caves and there are impo rtant 
turtle rookeries along the coast .  Rich 
fossi l deposits include Pleistocene coral 
reefs that represent several periods of 
coral reef development. 

Cape Range National Park contains 
th e earh est known (Pleistocene) 
occupation site based on a marine 
economy in Australia . Sites with in the 

park have potential to reveal significant 
i nsights into regional cha nges to 
cl i 1nate, flora and fauna ,  and the 
lifestyles of Indigenous people. 

Recreation and tourism opportunities 
;wa.ihble to the growing number of 

visitors i n cl ude o u tstanding scenic 
lan dscapes, remote camping and 
natu re-based experien ces such as 
watching wildlife l ike ka ngaroos ,  
osprey and bustards. 

G i ralia 

The former Giralia pastoral lease 
covers about 230 889 hectares at the 

southern end of the Exmouth Gulf, one 
of the largest embayments on the WA 
coast. The eastern and somhern shores of 
the bay are dominated by mangroves and 
mudflat habitats of great significance. 

The area is rich in fossils . Those 
discovered include Archosaurian reptiles 
(P1e,-osaums) dating back to the lace 
Cretaceous (from 70 to 66 mil l ion 

years ago) . The area abounds with well 
preserved examples of marine animals ,  
including ammonites , corals and large 
shark teeth. 

Past01-a l stay accommodation is 
available at the home tead for visitors 
wanting to make the most of the 
natural environment and the 
h ospita l ity of the managers. 

I ntegrated marine and coastal 
program 

To ensme that our natural areas are 
conserved for future generations, CALM 
is undertaking a range of strategies 
with oth er government and n.on­
goveriu11ent agencies and, importantly, 

with the community. 
We need a change in approach and 

focus, where community needs are 
considered equally in decision making 
while protecting natu ral and cultttral 
values .As a result, a five-year marine and 
coastal  program has been establ ished, 
identifying strategies across the Pilbarn 
region to increase u nderstanding and 
managemen t of our un i gue  and 
outstanding natmaJ areas .  Key themes 
of th e program include planning, 

community engagement, research 
and monitoring, com pliance, park 
mai ntenance and capital development. 

Above Mangroves near the mouth of 
Yardie Creek,  Cape Range National Park. 
Photo - Brett Dennis/Lochman 

Transparencies 

A communication plan has been 
developed to encourage and engage 
the conmrnnity and involve them in 
management and conservation of the 

region .  Working wi th th e community 
and winning their hearts and minds is 
fun da m ental to th e l ong-term 

sustainability of the area. 
At the recent In ternati onal Marine 

Protected Area o n gress , Director 
General of th e lUCN (Wo rld 
Conservation Union) Achim Steiner  
made the point tha t  'we cannot  manage 
biodiversity, however, we can manage 
the people, their understanding and 
effects on i t ' .  

A real Australian experience, where 
the desert meets the sea, awaits you 
a long the mnrine a nd coastal 
environments of the Pilbara . Together 
we can ensu re that th e amaz ing 

diversity of marine and coastal 
environments and opportunit ies will 
be available for our  children 's c h ildren. 

Ian Walker 1s CALM's P i lbara regional 
manager. He Is based at  t he Kar ratha 
reg i ona l off 1r.e and can be contacted on 
(08) 91 43 1 488.

For further informat ion on the region 's 
Mar i ne and Coasta l  Program contac1 
CA LM's Ka, ratha or Exrnouth Off ice 
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urban antics by John Hunter

Desert tree frog 

Urbanites in our State's 

northern towns and communities 

also experience antics and have 

wild times and unusual stories to 

tell. 

Creatures often drift into town 

and, like their human 

counterparts, prefer to coexist in 

newfound, sophisticated comfort 

and accommodation. 

If there is one wild thing that 

is tolerated by people, it is that 

universally admired amphibian, 

the frog. They don't bite, they 

don't fight, and they're mostly out 

at night. They sing and don't sting 

and, most acceptably, knock off 

insects like mosquitos. My Mum 

loves them, so long as she 

doesn't have to pick them up and 

that's a bonus for the frog, 

because soaps and household 

chemicals on our hands are not 

good for Freddo's skin. 

One of the most common 

animals found across the mid to 

northern Australian continent-a 

place where the majority of our 

population isn't-is the small, 

robust and short-legged desert 

tree frog (Litoria rubella). 

Before human settlement the 

frogs were found in a wide range 

of habitats, from eastern wet 

forests through central deserts to 

the arid western coastal scrub of 

WA. Here they usually hung out 

with their mates, calling from 

trees and shrubs beside 

watercourses or from temporary 

or permanent swamps and 

lagoons. 

Then came human settlement 

and all those buildings with 

protected nooks and crannies, 

artificial light that attracted insect 

food, plumbing lines, and the 

dream accommodation of a cool, 

smooth, accommodating porcelain 

toilet bowl with human visitors 

who 'pull the chain', providing 

instant tropical flash flooding. 

A frog Heaven on Earth. 

And so started the northern 

urban antics and local name 
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change of 

L. rubella to that of

the 'northern dunny frog-'.

In the late 1970s, the 

Northern Superintendent of 

National Parks and the ranger for 

Millstream National Park (as it 

was then named) were inspecting 

a new 'kit' toilet that had just 

been erected at Crossing Pool. 

The ranger, a man of considerable 

size, attended the call of nature, 

but he had to leave the door open 

to accommodate his knees and 

feet. While the facility was being 

thoroughly put to the test. his 

boss wandered off to observe 

corella acrobatics in the nearby 

paperbark trees. A little while 

later, the tranquillity was 

shattered by a horrendous bellow. 

There was the man-mountain, well 

outside the privacy of the closet, 

eyes bulging, hopping around and 

furiously trying to pull his pants 

down. He'd pulled up his daks 

only to experience a cold wriggling 

object in his nether regions. 

A tree frog had jumped into his 

undies while they were down and 

DID YOU KNOW? 

was only discovered after a few 

strides down the track. 

There was also the tale of 

the mining camp silky terrier that 

loved to hunt tree frogs in the 

ablution block. The frogs loved 

the rows of pedestals, hand 

basins and lips, where they hid 

in the cavities to gorge on moths 

attracted by the permanent 

lighting. Every time someone 

pressed the flush button, a 

bunch of frogs would somehow 

survive going down the gurgler 

and, while they were 'shooting 

the rapids', Bimbo would rush 

past, dive in head first, and give 

the frogs the 'tom-tits' until his 

terrier urge was satisfied. Where 

else could you get such theatre 

at a loo near you? 

Frogs are considered by many 

as an indicator species to the 

wellbeing of the environment 

around us. Let's look after them, 

they are such wonderful 

creatures to have around. 

• Litoria is one of the most diverse genus of frogs in the world.

Some of the 61 species recognised in Australiain habit trees,

some are ground dwellers, one burrows and another skips upon

the surface of water.

• The little desert tree frog's screaming chorus is like that of a flock

of silver gulls. To avoid excessive water loss, while basking in

direct sunlight, it changes colour from the typical grey-brown to a

bright white.



Each of these special edition magazines is a collection of 
wonderfully illustrated features highlighting the two regions. 

The best of the 

South West 

The best of the South West takes 
the reader around some of the 
most popular visitor destinations 
in WA, describing world-class 
attractions, such as the Tree Top 
Walk, and showcasing the 
natural features and vistas that 
draw residents and visitors back 
again and again. 

The best of the 

South West 

The best of the 

North West 

The best of the North West 

explores the richness of the State's 
north end, from the vast ancient 
lands and varied geology of the 
Kimberley and the cultural heritage 
and tourist attractions of the 
Pilbara to the diverse and 
spectacular waters, and their 
inhabitants, of Shark Bay, Roebuck 
Bay, Ningaloo Marine Park and 
the Rowley Shoals. 

For only $9.95 each, these are sources of fascinating information as well as inspiration for your next trip. 
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