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Edltorlal 

WA is a vast. sparsely populated State. and it is 
not uncommon to hear some parts of it described 
as 'the last frontie(. But there are few, if any. parts 
of WA that have not been affected by European 
settlement. 

Evidence of western civllization in some of the 
most remote areas is far too often the empty can. 
But even where there are no obvious traces. the 
effects have been profound. 

There is compelling evidence, for example, that 
the displacement of Aboriginal communities from 
much of inland WA - and the subsequent 
removal of Aboriginal firing practices - is directly 
responsible for major changes in vegetation, 
which in turn has resulted in the virtual extinction 
of many native animals. 

It is not always easy to pick the effects of 
European civilization on the natural environment 
even when the history is well-documented. This 
Landscope's account of the woodlands around 
Kalgoorlie talks about the often horrific 
environmental damage. but an obseNer of these 
woodlands today would have difficulty 
recognizing that vast areas were clearfelled less 
than 50 years ago. 

While the concept that we should 'let nature do 
its thing' has superficial appeal, the reality is that 
the purity of nature has been, and will continue to 
be. distorted by human presence. We have no 
option if we want to sustain the unique ecosystems 
of WA but to apply management principles. 

The history and management problems of 
Benger Swamp. which feature in this edition. 
illustrates two fundamental points. Firstly, even the 
most disturbed areas of WA can make a major 
contribution to conservation. Secondly, we must 
be careful not to change a system that works even 
though the way it works may not be 'natural'. 

As complex and as difficult as the task of 
understanding ecosystems is. the social and 
political factors which influence the type of 
management that can be applied are often more 
difficult to deal with. 

The key to good management is an 
understanding of the processes that drive the 
ecosystem. Once we understand what the natural 
processes are. we can then devise management 
systems which will mimic them. 

The only way to ensure that rational decisions 
are made on environmental management is to 
provide the facts 

COVER PHOTO 

Just when you thought you had seen every 
angle on our State symbol. photographer 
Jiri Lechman surprises you with a fresh 
perspective. 



Ho e on the Range 
D a ry Wilson 

Dir c or of Natur C 'l e, i1aron in WA 

Fifteen million years a o th.., st r Au 1ro110 was floo by 
a ,.. hollow ea Giant � hie trio v r a 
div f'\d abundant eart hAre 
crL T 1dd and a hug - ant1cl1ne wo form on m t 
lim ... ston� island Ifs we h I e Q- of tin,�ntol 
helf and was d rm a of t .... I n 

Coral r de L r, d j ne 1c 
lev I ro and er s and t e t,or 
fringing and f ed back and fo h Today, sea- nd still 
at a mod0ra e 1 and the on icl1ne now kn n a Cope Range form 
a penin ula of the contin nt 1uttin northwards 



Much of Cape Range is now a national park 
and the adjacent coral reef and lagoon is soon to 
be declared a marine park. It is a splendid place 
for recreation, at least for those of us who love wild 
and craggy places and the feelings of vastness 
and timelessness this arid land provides. It also has 
enormous heritage and scientific values. 

A series of fossil coral reefs along the western 
escarpment of the range preserves evidence of 
the various ice-age sea-levels, and a fossilized 
record of the marine animals which lived there 
during each stage. On the upper ridges of the 
escarpment where the original limestones are 
exposed there are fossil teeth of the giant sharks of 
earlier periods. Off-shore stands the coral-reef of 
present times, protecting a shallow lagoon 
between It and the beach. It supports a 
wonderfully rich modern reef fauna. 

After its uplift the Cape Range was cut by deep 
ravines which now lead down from the high 
watershed central ridge to the eastern and 
western escarpments resulting in an incredibly 
rugged landscape. It is a desert land and its dark 
red soils and craggy hills are sparsely vegetated, 
standing in stark contrast to the blue ocean on 
either side. 

Cape Range's tourist potential is obvious; we need to 
plan thoroughly to make sure it remains unspoilt. 

4 

\, '�\ ).■• • 
/,;.._ ,... t' -.: 

r: 

�������====�=��==�� t3 

A fossil shark's tooth, relic of a time 
when Cape Range was below the 
surface of the sea. 

On windy days when the offshore reef 
is Inaccessible Yardie Creek is a 
haven for holiday makers. 



The flora and fauna of the Cape Range 
peninsula contain many relict species. Together 
with their fossil antecedents they tell a fascinating 
story of the past climatic and evolutionary history 
of the region. 

During periods when Cape Range has been a 
peninsula it has been populated by plants and 
animals from the mainland. But during periods 
when it has been an Island its flora and fauna 
have been isolated from their mainland ancestors. 
Some unique species evolved there during periods 
of isolation. Other species, now also unique to 
Cape Range. were once more widespread. The 
land-snail Pleuroxia ruga, Banksia victoriae and 
lpomea yardiensis are examples of species found 
only on Cape Range. 
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A native land snail (Pleuroxia ruga), found only on 
Cape Range. spends the hot. dry periods stuck on 
the underside of stones. 

Banksia victoriae (above) and lpomea yardiensis 
(left), two of the plant species endemic to Cape 
Range. 

Cape Range is a good place for spotting the Soft Knob-tailed Gecko (Nephrurus Jevis).
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Children's python (Llasis childreni) constricting 
prey. 

Euro at evening. 
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The strange Blind Gudgeon fish (Milyeringa veritas}. 

Late In the 19th century some of the coastal 
plains of the peninsula were taken up as pastoral 
leases but since declaration of the national park 
no sheep have grazed there and hunting has 
been prohibited. Wildlife has prospered. There are 
few parts of this State where wildlife may be seen 
in such abundance. 



The best of both worlds - canoeing at the mouth 
of Yardle Creek. 

At some stage in the geological history of Cape 
Range certain marine creatures invaded the 
saline waters in underground caves which riddle its 
t!mestones, Uiid adapted to a life in complete 
darkness underground. Today a species of fish, an 
eel and two species of shrimp are likely to appear 
in the bottom of any newly-dug well in the flanks 
of the range. They are true troglodytes, colourless 
and blind. What do they feed on in there? How 
widespread are they in the cavernous limestone 
strata and do they travel about underground? 
Scientists have described and named these 
strange creatures but details of their biology and 
evolutionary history remain unknown. 

Aboriginals established a presence at Cape 
Range many millenia ago during one of the 
periods when sea-level was low and the range 
was connected to the mainland. There are large 
kitchen-middens along the present shore 
contair,ing the remains of the shellfish which these 
coastal people ate. In rock shelters along the 
escarpment several much older sites are known, 
representing occupancy at a time when the shore 
was further out and there was a wide coastal 
plain. These sites are tentatively estimated as 18-
20 000 years old. There Is much to learn about 
human history in this area. 

For all these reasons Cape Range is an area of 
Immense interest to scientists. It holds secrets 
which may one day explain many mysteries about 
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the history of our land. But that story is of interest 
and importance also to laypeople 

Cape Range is a special place which has much 
to tell and show us about our heritage. Knowledge 
and understanding can be greatly enhanced by 
communicating the natural history knowledge of 
scientists to park visitors. Plans are being prepared 
for the development of an information centre in 
the Cape Range National Park which will tell the 
natural history of the range and the adjacent 
Nlngaloo Reef. Fittingly this project is generously 
funded by the Australian Bicentennial Authori1y. 

The combination of such dramatic, arid scenery 
and abundant wildlife, with a coral reef, beaches 
and fishing of such qualify is unique. These are the 
very things which the international tourist seeks. As 
transport, accommodation and other facilities 
improve, Cape Range and Ningaloo Marine Park 
will become inevitably a tourist target. This will 
contribute greatly to the local economy, and the 
creation of local business opportunities and 
employment. These parks are significant financial 
assets like fisheries, forests or mines. 

It is possible to estimate the economic value 
(through tourism) of a heritage resource like a 
museum or a national park by figuring the number 
of visitors, their average expenditure on seNices in 
the region, and a variety of ·multiplier effects'. The 
total revenue generated and the impact on 
regional economics can be very large. 



But there is a catch. Increased costs as well as 
increased revenue will follow increase in the 
number of visitors. We all know that too much 
fishing results In depletion of fish stocks, that too 
many campers crowding the coastal dunes cause 
erosion. Like a fishery, a landscape is not an 
unlimited resource. like a pastoral lease, a park 
has a limited carrying-capacity. The people
carrying capacity of a park can be increased by 
proper management, but the basic principle is 
that management must ensure the long-term 
sustainability of the park's resources. 

The dilemma for park planners and managers is 
obvious. If the desire to increase park and local 
business revenue by promoting tourism outstrips 
the capacity of park authorities to meet 
management costs, then priceless heritage will be 
lost and the resource upon which the tourism 
depends will become degraded. 

Faced with this dilemma park management 
must either limit Increased use of park resources or 
find ways to increase revenue to meet escalating 
management costs. 

Resolution of this dilemma will allow Cape 
Range National Park. and others like it, to be 
managed as a community financial asset as well 
as a recreational resource and natural heritage. 

Shothole Canyon. 
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Use of vehicles in sand-dunes con cause serious 
erosion which is very expensive to repair. 
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Garden for Wildlife 

by Robert Powell 

Many of us who read 
Landscape care about nature and 
wish to make our own 
contribution towards 
conservation.One of the ways 
we can do this is by creating 
habitat for wildlife in our own 
back yard. 

This is an important subject 
because, if enough of us 
considered wildlife habitat as 
one of the purposes of our 
private land, even of small 
suburban blocks, there would 
be an enormous benefit to 
wildlife conservation. The 
Nature Conservancy Council 
in England has produced a 
'nature jotter' entitled The

Wildlife Garden. The following 
paragraph from its 
introduction summarizes its 
message: 

Wildlife may be safe in 
nature reserves but, on 
their own, these small 
areas are not enough if 
we are to continue to 
enjoy wildlife as an 
everyday experience. 
Most native plants and 
animals occur on private 
land, not on nature 
reserves. What we do 
with our land is thus 
extremely important for 
wildlife. 

The same is true here. 

How To Provide 

Habitat 

One approach, which many 
people have used, is to plant 
trees and shrubs that provide a 
large amount of nectar for 
honey-eating birds. But many 
birds and other animals do not 
use nectar; and, in any case, 
there is already a good supply 
of nectar in most Perth 
suburbs. 

Blackboyflowers are a rich source of food for honey-eating birds, and for Insects such 
as native bees. wasps. ants, moths and butterflies. Moreover. a wide variety of beetle 
species burrow Into the trunk and the spears. 

Blackboy seeds are easily collected in summer. They germinate readily, and the 
young plants develop much foster than is commonly believed, sometimes flowering 
at three years old. 

A better approach is to grow 
plants that provide habitat for 
insects. Insects are a very 
significant component of our 
fauna: about SO 000 
Australian species are known. 
Of these, only a tiny 
proportion are harmful to 
humans, so planning for 
insects does not mean filling 
your garden with flies and 
mosquitoes! Insects are a 
fascinating group in their 
diversity of forms and ways of 
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life, and they are a major food 
source for other fauna, such as 
lizards, birds and bats. Even 
most honey-eating birds also 
eat large quantities of insects. 

Many insect species depend 
on particular plants for their 
survival; thus numerous 
species have largely 
disappeared from Perth and 
other areas where there has 
been widespread clearing of 
vegetation. Plant species that 
occur naturally in the area 



(local species) will support 
more wildlife than plant 
species that do not. Not only 
introduced plant species but 
also native non-local species 
(e.g. Eastern States eucalypts, 
commonly sold in nurseries) 
usually support less wildlife 
than local plant species. 

If you have the opportunity 
to retain vegetation on a new 
block, this is of great benefit to 
wildlife, even if only a small 
part of the block can be left. 
Moreover, it will preserve 
something of the area's natural 
setting. Some bush species are 
difficult to propagate. 
Retaining them in gardens is a 
way of conserving these 
species and their associated 
wildlife. 

Grow Local Plants 

Local plants are those species 
that grow or used to grow 
naturally on your block or 
close by. Even having one local 
tree, or a few local shrubs in a 
corner of your block, is of 
value. 

Preferably grow the trees or 
shrubs from seed you collect 
yourself (with permission from 
the landowner). You will be 
surprised how easy it is to 
collect and germinate seeds of 
many, such as the euca!ypts, 
hakeas, me!a!eucas and 
sheoaks. Neighbours and 
friends will often accept left
over seedlings. It is cheaper 
than buying plants from 
nurseries! 

Many insects (and other 
invertebrates) and lizards live 
in or use ground litter. In 
suitable parts of the garden, 
leaves and twigs can be left to 
accumulate. This has the added 
advantage of keeping the soil 
cool in summer, and reducing 

The larva of this beautiful jewel beetle 
(Cyria vitligera) burrows into the trunk 
of swamp bonkslo (Banksia lillora/is), 
and the adult feeds on the leaves. 

Swamp bonksio is a small. stout. 
densely foliaged tree natural to Perth. 
It is on adoptable species that grows 
well in gardens. 

the need for watering plants, 
and thus contributes to water 
conservation. 

Leave trees and shrubs 
unpruned if possible. Old wood 
is good habitat. Select trees 
and shrubs that will not grow 
too large for the space 
available. 

In Europe, nest-boxes have 
enabled bird species to return 
to areas from which they had 
disappeared. Nest-boxes have 

Flooded gum ( Eucalyptus rudis) is a graceful medium-sized tree 
natural to the Perth area. where It occurs round lakes and swamps 
(e.g. Perry Lakes) and along the Swan and Conning Rivers. This 
vigorous species has a large amount of insect life associated with 
the leaves, branch lets. bark and trunk. It flowers over on extended 
period from late winter to early summer, and Is thus also a useful 
supplier of nectar. 

Flooded gum is readily grown from seed, which Is easy to 
collect. 
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also been used with some 
success in eastern Australia. 
You may wish to construct one 
as an experiment. The 
entrance-hole should not be 
too large, and the box should 
be placed high in a tree. 

Finally, we should consider 
eliminating or reducing the use 
of insecticides in our gardens. 

By taking the above 
approach, you have a 
marvellous opportunity to 
observe and experience nature 
right at your back door. There 
are quarter-acre blocks in 
Perth that have as many as 
eight species of small lizard, 
and where twenty species of 
bird have been recorded. This 
is a practical (and inexpensive) 
way of making a contribution 
towards nature conservation, 
which can also serve as an 
example to others.□

The Department of 
Conservation and Land 
Management has a list of trees 
and tall shrubs of the Perth 
Metropolitan Region and the 
soil-types they grow in 
naturally. 

For extra information on 
obtaining and growing local 
plants, you can contact the 
Local Plants Group (3 Barque 
Place, Kallaroo, W.A. 6025). 
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Diplomats from Day One 
-WA s St

r

omatolites-

Near Kalaoor1ie, about 2800 million�� 
stroniatollles were grONing on the e d

ge of 
volcanic hot springs 7nen the volcano erupted 
or eroded and f�� of stromatolites vvere 
carried� with other debris such a s \JOlcanic 
ash and deposited on the ocean floor. 

Strornalolites have been around sint:e Day 
One' of the e,oi� story. In W.A. vve have 
some of the finest IIVing examples of this 
ancient life-form. 
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Stromatolites 

-Australia's

Ancient Fossils

Science fic t ion au thors are 
fascinated by artificial 
in telligence and other  
i n terbreed ing between animate 
and inanima te .  But  their 
wildes t imaginings cou ld not 
improve on the bizzare 
experimen t s  produced by that 
'mad scientist ' :  evol u tion . One 
of the earl i es t  forms of l i fe was 
a t iny non -photosyn thetic 
bacter ium which adopted a 
s trange all i a nce with particles 
of sand and rock forming 
growing s t ructu res cal led 
s tromatolites . Over a bi l l ion 
years  ago s t romatol i tes 
dom inated shore lines of lakes 
and seas . Like other fo rms of 
ear ly l ife t hey have left a fossi l 
heri tage. Remarkably, 
however, such s t ructu res are 
s ti l l  being formed today i n  a 
few places th roughou t the 
world . Three of t hes e s i tes  are 
in W.A.  The bes t  known is i n  
Hamelin Pool a t  Shark Bay bu t  
there are importan t  
stromatol i te s i tes a l so i n  the 
coastal lakes of the west coa s t, 
particu larl y a t  Cervan tes and 
Lake Clifton.  

Stromatoli tes offer one of 
the best record s of ancien t 
organ ized cel lular activity,  and 
probably the firs t  indica tion of 
life on ea rth . They offer a 
golden opportunity for 
scientists of many disc ip l i nes 
-geologis t s, organ ic chemist s,
m icrobial ecologis ts ,  to
ment ion only a few. With no
need for a t ime machine, they
can s t udy bo th the fossi l

Th ree scien tists a t  the forefron t 
of stromatolite research in W.A. 
are Phi l lip Playford, head of 
Geologica l S u rvey, Ka thleen Grey, 

I also from Geological Survey and 
L inda  Moore from the  

I Microbiology Department at the  
Un iversity of W .A .  Phi l l ip is the 
expe rt on the  stromatolites a t  
Hamel in Bay .  Ka t h leen, a 
geologist ,  is pa rticu larly in terested 

I in the fossi l  record . Linda is 
researching l iv i ng s t romatolites at 

I Lake Clifton. 

record and the Jiving 
represen tat ive of an ancien t 
l ife fo rm . 

The world's oldes t known 
fos sil stromatolites were 
d iscovered i n  the North Pole 
Mining Di stric t of the Pi lba ra, 
and are about 3 400 m ill ion 
years old .  Non-photosynthetic 
bacter ia l iving in an 
atmosphere lacking oxygen 
probably formed these early 
s tromatol i tes .  They a re s imple, 
lamina ted s tructures which 
form a se ries of smal l  domes 
abou t 10  cm in diame ter. 
filamen tous s t ructures have 
been found in nearby rocks 
(these are known as black 
cherts, and are renowned for 
thei r abili ty to preserve fragile 
stru c tures in g reat  detail ) . The 
filamen ts are thought to be the 
traces of stromatolite-bui lding 
organisms .  

By about 3 000  m i ll ion years 
ago s t romatolites were 
common in sha l low mari ne  
environments and  a round the  
margins of hot springs,  and 
some of the constructing 
m icro-organisms qu ite 

Some of the organisms which construct stromatolites. 
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probably were photosynthetic, 
or at least were sensit ive to 
light . Younger examples from 
the Pilbara and from near 
Kalgoorlie in rocks 2 BODO

million years old form a var iety 
of domes,  cones and columns 
wi t h  s imple branching, and 
contain t races of m icrofoss i l s .  
Those from the Kalgoorlie area 
closely resemble forms 
grow ing i n  hot springs at 
Yellowstone today, and 
provide important c lues abou t 
how rocks in the area were 
formed . 

Numerous layers of small ,  
conical s t roma toli tes probably 
formed around the margins of 
hot  spring s associated with a 
volcano .  Because the m icro
organ isms prec ipita ted s i l ica 
from the hot wa ter, the 
s t romatol ites hardened i n to 
rock a lmost as quickly as they 
grew.  Eventually the volcano 
either exploded, or was s imply 
wea thered away . Debris, 
including boulders of 
s tromatol i t es, was swept down 
t he  flanks in great f lurries of 
ma terial, dumped in deeper 
wa ter and even tually bu ried .  
After bil l ions of years the 
ancient  horizon is once again 
a t  the surface, and the 
stromatol i te boulders can be 
found weathering out  of the 
softer volcanic ash wh ich 
su rrounds them . 

Nearly al l ca rbonate rocks 
between 2 000 m ill ion and 
1 000 m ill ion years old contain 
some traces  of s t roma tolites . 
The cons t ruct ing organ i sms 
are rarely preserved, so  
iden tifications have to be  based 



solely on stromatolite shape 
and structure. Nevertheless, 
there is now good evidence to 
suggest that certain shapes are 
restricted to particular time
periods, and that stromatolites, 
like other fossils, can be used 
to date rocks. 

The first green algae evolved 
about 1400 million years ago, 
and became important 
contributors to stromatolite 
growth. Rare, but 
exceptionally well-preserved, 
examples of these organisms 
have been found in the Bitter 
Springs Chert in the Northern 
Territory. They indicate a 
diverse community of both 
filaments and spherical 
organisms, some of which 
were blue-green algae, and 
others green algae. 

Stromatolites continued to 
show a wide diversity of form 
and were abundant until the 
end of the Precambrian about 
570 million years ago. Bacteria 
and simple algae were the only 
life forms until about 1000 
million years ago. Rapid 
changes then took place; first 
with the evolution of more 
complex algae, and then the 
development of the metazoans. 
Nearly all the varied forms of 
life known today have evolved 
in the last 600 million years of 
earth's history. 

The evolution of the 
metazoans marked a decline in 
stromatolites. They became 
less abundant and occur only 
sporadically in the later 
geological record, a factor 
usually attributed to the 
development of burrowing and 
grazing organisms, and to 
competition for ecological 
niches. 

Large domed 
stromatolites at 
Thuragoody Bore, east of 

Wiluna. These fossils are 
1 700 million years old 
(top). 

Stromatolite reef in Lake 
Thetis, near Cervantes. 

The Lake That 
Time forgot 

In 1979 Linda Moore did a 
year-long study of Lake 
Clifton's ecology. When she 
finished there were no avenues 
for her to continue her 
research. Recognising the 
significance of the 
stromatolites, however, 
prompted her to send a copy of 
her thesis to the National 
Parks Board. 

Neville Stanley, Emeritus 
Professor of Microbiology at 
the University of W.A., was 
curious about the strange 
structures he found growing 
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on the foreshore near h i s  Lake 
Cli fton ret i remen t home . 
E x tensive enqui ries drew a 
blank  u n t i l  he  found the 
Na t ional  Parks Board's copy of 
Linda 's t hes i s .  He  contacted 
L inda .  The resu l t i ng  
profess iona l  a l l i a nce produced 
research  which a t t rac ted 
world-wide a t ten t ion .  

Lake Cl i fton 's s t romato l i t es 
offe red unpara l l e l ed 
opport u n i t ies for research .  For 
a s tar t  they were close to the  
met ropol i ta n  area ,  wh ich  
mea n t  access to la bora to ry 
facil i t i e s .  Professor S tan ley's 
home became a base, and work 
began in earnes t at the 
beg i nn ing of 1 984 . After  h i s  
u n t ime ly dea th i n  October
1 984, the Un ivers i ty purchased
it to be u sed as a headquar ters
and l a bora tory for s t romato l i te
researc h .  L i nda ca rr ied on
a lone .

So many quest ions rem a i n  to 
be an swered . What  a re the key 
env i ron m en ta l  factors 
n ecessa ry  for s t romato l i t e  
fo rma t i on ? The  re f a t ive 
sca rc i t y  of l i v i ng s t roma tol i tes  
has  been a t tri bu ted to the  fact 
t h a t  t hey  were u sua l l y  found 
i n  ex t reme env i ronmen t s :  a rid, 
hypersa l i ne or  u nder frozen
ove r waters .  These condi t ions  
exc luded t hose organ isms 
which competed with or 
p reda ted upon t he 
cyanobacter i a  wh ich cons t ruct  

What Are Stromatolites ? 

the s t romatoli tes . Lake Cli fton 
is  low in sa l in i ty and  abounds 
i n  fauna; i n  fact ,  numerous 
crus taceans comfor tab ly  co
ex is t  wi t h  the stroma to l i tes .  
The  ad j acent  hyper sa l i ne  lakes, 
devoid o f  s t roma tol i tes , offe rs 
a cha nce fo r compa ra tive 
s t ud ies .  

One of the unu sua l  fea t u res 
of the Lake C l i f ton  
s t roma tol i tes is tha t  t h ey a re 
c lose l y  associa ted w i t h  a h igh 
bica rbona te fresh water  
aqu i fe r . L i nda  hypothes i zes 
t h a t  subs u rfa ce u pswel l i ngs o f  
f resh groundwater, w i th in  t he  
l ake and a long the ea s tern
shore, are colonised by
cyanobac t e r ia c apable of
s t a b i l i z i ng the  sed iment .  Th i s
fo rms a m icroen v ironment
where t h e  cyanoba c ter i a  t rap,
b ind and prec ipi t a te a l  i um
carbonate to form
s t romato l i tes . The more we
know abou t s t roma to l i te
forma t ion t he  more chance we
have  of shedd i ng  some l igh t  on
the or ig i n  and fo rma t ion of
cya nobact e ria - one of  t h e
ea r l i e s t  fo rms of l i fe on ou r
pla n e t .

Hamelin Pool 

The world 's bes t known 
colony of s t romatol i t es i s  a t  
Hame lin Pool, part  o f  Shark 
B ay ,  735 km  nor th  o f  Per t h . 
The a lga l  s t roma tol i tes there 
are t he most abu nd a n t  and  

diverse to  be found  in modern 
t imes .  They vary from large 
c l ub-shapes to col umns, 
cyl i nders, and complex 
bra nch i ng shapes . 

Hame l i n  Pool is a c lass ic 
env i ronment for remnan t 
popu la t ion s  of s t romatol i tes . I t  
i s  h ypersa l i n e  - some t imes up  
to tw ice as sa l t y  a s  normal 
seawater - and land locked on 
t h ree s ides . The nor th  side is 
pa r t ia l l y  blocked by the Fau re 
S i l l ,  a s ha l low sand  and  sea 
gras s bank .  Becau se o f  i t s  
ex t reme sa l in i t y  i t  i s  far l e ss  
d i verse in mar ine  l i f e  than the  
s u rround ing  ocean .  

Mar ine  gas t ropods (snai l s )  
gra ze upon  a lgae .  Their v ir tua l  
absence from Hame l i n  Pool 
seem s  a ma jor on tr ibut i ng 
fa tor to the s u rviv a l  of the 
a lga l ma t s. These  ma t s  from 
wh i h s t roma to l i tes develop 
cove r a Ia rge a rea of t h e  
i n t e r t i d a l  a nd  sh a l l ow-wa ter  
s h e l f  a t  Hamel in  Pool .  They 
have  been  known to reach 
dep t h s  of 3 m .  

The  pc 1·s i s tance o f  such  f i ne 
exa mp l es of s t rorna tol i tes a t  
H a m e l i n  Pool makes i t  an area 
of ex t reme sc ie n t i fic i n teres t .  
Hame l i n  Pool i s  o n e  of 
A u st ra l i a 's most importan t  
n a t u re reser ves, p re serving 
l i fe- forms typica l  o f  the period
long ago when l i fe on ear th
bega n .□

Special thanks to Kathleen Grey 

Stroma toli tes differ from normal  foss i l s  (such as shel ls 
or bones, which a re actual  par t s  of an imals) because t h ey 
a re formed by the a t ivi ties of m icr -organ isms. They 
resul t  from some combination of t rapping, binding and 
precipita tion of sediment .  The con struct ing organ isms are 
main ly bacteria, bl ue-green algae (cyanobacteria) and 
va rious green un icel lu l a r  algae (part icular ly green algae ) .  

S t romato l i tes g row as lay rs of sedimen t are  trapped or 
precipitated by the mic robia l  mat .  These layers, cal l ed 
lamina e, are a fea ture of many stroma tol i tes .  Sometimes 
l aminae a re related to day/n ight cyc les .  At nig h t  the bl ue
green algae f i laments are inact ive and form a dense mat
which  becomes a dark, organ ic- rich lam ina when
fossi l ised . Sediment set t Jes on the mat to form a l ight
colou red, organ i  -poor lamina.  Du ring the dayt ime some
of the buried filaments be ome act ive and move towards
l igh t .  They push upwards t h rough the layer of sedimen t
and form the next organ ic lamina when n igh t fal ls .  Not
al l  stroma toli tes follow this simple growth pa t tern . Some
lam inae are rela ted to seasonal varia t ions, a l i t tle l ike t ree
rings; others have more complex pa tterns of
development . Most stromatol ites, however, show a
distinctive, banded structure of a lterna te l igh t  and dark
laminae.

The m icro-organ isms form mats of gela tinous, sl imy 
fi lm  which traps particles of sediment .  St romatoli tes wil l  
on ly form when the m icro-organisms grow slightly faster 
than the ra te at wh ich sediment is deposited . The ma ts 
must also be able to keep pace with destruct ive gra zing by 
other organisms .  
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U R  B A N A N T I C S

A Haunting 
in  

Suburbia 

Screeeeech, screech . . .  thump . . .
ra t t le . . .  ra t tle. 

The house l ights  clicked on in the sultry dark of a 
summer night, and a string of explet ive issued 
from the next room. 'Bloody l i ttle so and sos. Where 
are my golf clu bs ?'. Footsteps clumped down the 
hal l and the front door banged . 

We were wi tnessing a nightly r i tua l ,  enacted wi th 
monotonous regu larity, month in and month ou t . I t  
didn't seem to  matter where or  when we  lived, we  
were members o f  a sma ll , but  select group . The 
front-l ine in an  unceasing vigi l  against th ings that 
go thump in the nigh t .  

I t  might  have  been F lorea t Park in  the 1 960s, 
Sunbury i n  the '70s, Wanneroo in  the '80s . The res t 
of suburbia slept, while we ba t t led the demon
haunted dark . You could always teJ I fellow hauntees 
by the t rembling handshake, and gau nt look in the ir  
eyes . 

After the rattl ing and shou ting subsided outside 
we knew too wel l  the sequence of events to follow . 

First ,  mysterious yel low c ircles would appear i n  
the  corners o f  the  lounge ceiling, and  mul tiply w i th 
frightening rapidity . As one was beginning to fade, 
the nex t would appear . A week later a faint musky 
odour would begin to permeate the house, gradually 
growing stronger as the summer wore on .  Friends 
would drop in less often ,  and leave more quickly . 
The curse was beginning to take effect . 

Soon scufflings, ratt l ings, and faint snuffling 
noises would whisper through the darkened house . 

St range droppings, spontaneously genera ted , i t  
seemed, by  the  very air, would l iberally oa t the car 
in the garage. The apple tree in  the backyard would 
sta rt to grow ha lf-eaten apples . . .  Amityville was 
kid's play by comparison . 

Then it was t ime for an  exorcism . I n  the '60s and 
'70s, i nstead of a pries t i t  was a wi ldl ife officer . Not 
bell , book, and cand le, but a ren ted wire trap. This 
was radical action for a radical s i tuation . 

After the f irst 'haunting ', i t  was interest ing to 
learn the nature of our pol tergeist . Not rats or cats, 
but  the not -so-common brush tai l  possum : a 
beautiful small furry crea ture with brigh t eyes, a 
bushy tail , and no roof manners . 

by Andrew Cribb 
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I n  thei r na t ive setting brushtails l ive and n es t  
high up in  t ree hol lows . Often they occupy the 
same t rees for years, or even generations .  Males 
tend to be terri torial , and have a defin i te ' home 
range', seldom ventu ring outside un less forced to 
move by a ca taclysm . Females appear more flexible, 
and wi l l  occasional ly  share a part of the ir  terri tory 
wi th other females , or move in and share a male's 
home tree when nesting . 

After the young are born and weaned they move 
out, seeking their own 'possum tree', and
terri to ries . Young males ,  particula rly, are forced to
find fresh pastu res where they won't clash with
estabushed ma les .

Possum terri tories are not large, and appear to 
ex tend only abou t 200-300 m in any dire t ion . But, 
th i s  can include a lot of roofs i n  subu rbia . 

In the met ropol i tan area they are one of the few 
na tive mammals that has su rvived in close 
proxim ity to human society . They can, and do, live 
and breed in small bush areas, provided they can 
find a suit able tree to dweU i n .  Their main 
requirement is a large enough hol low, h igh above 
the ground . Because m st large cavi ties in trees are 
formed from broken branches, or tops, most 
- "o �  ..  ........, f. ..-ooc �ro l � .,.. n o  n1'4 � ..-"� n t' J- on tn rf Ar l i n ,:a  n r  t''--"-'-' � • · ·  .. .. ..... ....... - · - ....... o ..... , ...... . .....  , .... . _ . ...... .. ...  - .. . . . .  - - -· ·  ... · - _. .. 

dead. Surveys in the fores t s  of the Sou th-West 
have found  tha t possum trees are se ldom, i f  ever, 
less than 40 cm in diameter . You an usua lly te l l  a 
possum tree by the pathway of scratch marks which 
lead up the t runk . 

The next best thing from a possum's perspect i ve, 
when these trees fall over, or are lopped, is a n ice 
warm, cosy  roof cavity - preferably in a yard 
which provides an abundance of fodder in season . 

How does this help you, the hapless hauntee in 
suburbia ? Possums are a protected species, and 
molesting them is not permi tted . The bes t advice, 
straigh t from the wi ldl ife officers who have been 
coping with the possum tribe for years, is make 
your  roof uninvit ing . The process 
is simple. A liberal sprinkling of 
mothballs in the roof avity 
will send them running . 
Then get some h icken 
wire and search for 
any entries in to your 
roof. Then nai l  them 
up. You r house is 
now possum proof, 
and if you ever get 
haunted again you know 
the answer . □



EXPLOITS AT ICY C�EEK 

At Icy Creek, within the Lane-Poole Reserve, a 10 
ha clearing that once grew cabbages, lettuces and 
tomatoes, has been re ently transformed into the 
Department of Conservation and Land Manage
ment's first bush camp for environmental studies. 
Fire-rings, tents and tables are now the order of the 
day. 

The Icy Creek clearing was once part of a 173 ha 
farm set amongst the scenic surrounds of tall jarrah, 
blackbutt and marri forest and a dense understorey of 
grass trees, zamias and aca ias where wildflowers 
su has alothamnus and grevilleas thrive. There are 
500 plant species found within Lane-Poole Reserve. 

The property was purchased in 1984 (for $310 000) 
after the Northern Jarrah Reserves Advisory 
Committee recommended that conservation and 
nature recreation were more appropriate land uses 
for the area than a proposal f r commercial gravel 
extraction. 

The transformation of the property from a farm to 
an educational community group camp was brought 
about by a Community Employment Program of six 
months duration, involving six men and women. 

The semi-primitive style site development and the 
surrounding 'wilderness' are unusual qualities for a 
school camp that provides for such a diversity of 
educational opportunities. The various plant communi
ties throughout the Reserve are habitats for a diverse 
range of fauna that the observant and adventurous 
may be fortunate to encounter while at Icy Creek. 
Fauna listed for the Reserve at present in ludes 29 
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species of mammals, 21 reptiles and amphibians, 10 
fish species and at least 78 different bird species. 

A forest-canopied amphitheatre has been con
structed for group meetings and performances. 
There is also a large open space area for recr ational 
activities. The one building will eventually be 
converted to a resource centre for use by educational 
groups involved in field studies. 

As well as providing an excellent opportunity to 
practice camping skills, the area is well suited for 
environmental awareness a tivities, as well as more 
scientific ecological studies. 

The forest surrounding Icy Creek was logged 60 
years ago and the area is now an ideal spot from 
which to consider management issues such as 
conservation, recreation, fire protection, dieback 
control, water quality in forest catchment areas, 
timber produ tion and bauxite mining. 

The campsite caters for a range of outdoor activities, 
being in proximity to the King Jarrah walktrail (a 16 
km circuit), the old Nanga Mill site, Nanga Brook and 
two small dams on Icy Creek. 

The development of additional facilities is con
tinuing with a community shelter, another amphi
theatre, an extensive walk track system and a 
confidence course. 

Bookings for the Icy Creek Bush Camp can be made 
through the Dwellingup District Office, Banksiadale 
Road, Dwellingup, W.A. 6213. (095) 38 1078. 









and fully opened 





Part of a panel of paintings at Gibb River in the Kimberley. A small Wandjlna head is surrounded by 
numerous snake heads, said to be the children of the great rock python (above). 

The rock python at Gibb River. Its mythological role Is comparable to other giant dreamtime snakes. usually 
called 'rainbow serpents· (top right). 

Come and tour W.A. s magnificent outdoor galleries. Your guide, 
Howard McNickle, has visited all the major rock art regions in 
Australia, and carried out detailed recording in the Pilbara, W.A., and 
the Victoria River District (adjacent to the Kimberley) in the Northern 
Territory. He has worked as a consultant with the Northern Territory 
Museum of Arts and Sciences. 
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Photography: Howard McNickle 

W.A. has some of the 
world's most outstanding and 
varied rock art. The ancestors 
of the present day Aboriginal 
inhabitants left a priceless 
legacy on rocks at many 
thousands of sites throughout 
the State. Two major rock art 
regions are recognised in W.A., 
each displaying completely 
different techniques and styles. 

In the Kimberley there are 
many pla es where large areas 
of sandstone have been 
dissected by watercourses to 
create overhanging rock 
shelters. These shelters 
provided ideal camping and 
occupation sites, especially 
during the wet monsoon 
period and wherever the 
surface is suitable, and were 
often decorated with paintings, 
many of considerable size and 
complexity. 

Due to the remote nature 
and sparse population of the 
Kimberley, only a small 
percentage of the existing rock 
art has been recorded, but it is 
obvious that marked changes 
in painting style are found 
throughout the region. In the 
West Kimberley, the dominant 
and most impressive paintings 
are the 'Wandjina' figures, a 
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distinct style of painting in 
which large figures, usually 
human but frequently also 
snakes, crocodiles or other 
animals have been painted 
onto a prepared 'whitewashed' 
background. This painting 
style disappears towards the 
east and is replaced by 
different styles including large 
colourful figures of contorted 
and snakelike beings. These 
changes in style continue from 
the Kimberley through the 
Victoria River District of the 
Northern Territory where 
many very large human and 
animal figures are also to be 
found, and to Arnhem Land, 
where there is a great variety 
of styles, including the well
known 'X-Ray' paintings. 

Pilbara 

Well to the south of the 
Kimberley region, and 
separated from it by the Great 
Sandy Desert, lies the second 
of the major rock art regions, 
that of the Pilbara. The 
geology of this region is totally 
different and a different type 
of rock art evolved. Sandstone 
is virtually absent from the 
Pilbara. Rock shelters and 
occasionally quite deep cave
like recesses do occur in the 



· I

banded i ron formations of the 
Hamersley Ranges, but the 
shelter wa l l s  are usua l ly  rough 
and blocky and rarely suitable 
for pa int ing. As a resu l t ,  the 
a rtists found another medium : 
numerous ou tcrops of dark 
rocks, main ly gran ite and 
doleri te .  The hard su rface of 
these rocks have a dark brown 
to black 'pa t ina '  of iron oxide 
as a resu l t  of wea thering over 
a long period of t ime in the 
ar id cl imate .  This coa t ing, 
however, i s  qu i te sha l low and 
can be abraded or pounded off  
by the u se o f  s ton tools to 
reveal the l igh t coloured 
undersu rfa e. By  t h i s  method
an  engrav ing w i th  a s trong
colour  con t ras t can be crea ted .
Wea ther i ng  to the orig ina l
colour or  ' re-pa t ina  ting' takes
place at an ex t remely slow ra te
so that an engra ving can be
expected to rema in  visible for
thousands  of years even when
tota l ly  exposed . This type of
h igh con t ras t  figure is quite
ra re i n  other engraving regions
of Austra lia, but  throughou t
the Pi lbara, the number of
engraved figu res would
cer t a i n ly run i n to hundreds of
thousands and quite poss ibly
to mil l ions;  no doubt  the
world's grea tes t oncentra tion
of 'petroglyphs'.

Ou tcrops along the coas t 
and various offshore is lands 
harbour many ou ts tanding 
s i tes, due to the sui tabal i ty  of 
the marine envi ronment  for 
occupa tion wi t h  i t s  abundant 
food sources .  Concentra t ions 
of importan t  s i tes a re also to 
be found among the granite 
ou tcrops of the Upper Yale and 
Upper Shaw riv r bas ins .  

Interpretation of 
Rock Art 

The Wand jina pain t ings of 
the Wes t l( jmberley are 
perhaps the bes t known and 
the most impres s ive of 
Austra l ian rock art styles . 
These pa int ings represent 
express ions of con t i nu ing 
religious beliefs of Aboriginal 
t ri bes of this region . The 

pain ted figures, u sually 
depicted on a prepared white 
ba kground, represen t the 
res t ing places of spirit beings 
who are responsible for 
thunder, l igh tning and the 
com ing of the ann ual 
monsoonal ra ins,  vita l  for the 
con t in ua t ion of vegeta tion 
growth and onsequently ,  
sources of food and  game.  The 
well-known s t yl i sed h u man  
figu res, faces o f  which  are 
portrayed with head ha lo ,  eyes 
and nose but no mouth, have 
been regu larly re-pa inted u n ti J  
recen t times . At s i tes in wh i  h 
snake or  crocodi le figu res are 
a lso pa in ted in the sa me s ty le, 
aborigi na l  i n formants ma inta in  
tha t  these  an ima ls are also the 
Wandj i nas and are as 
importan t  as are the human 
figures . The most common 
interpreta ti on is that the spir it  
beings t ravel led for long 
d is tan es and 'pain ted 
themselves onto the wal ls '  of 
the  rock shelters wh ich  they 
now adorn . Analys is  of small 
samples of painted pigments  
have shown that up  to 25  
sepa ra te la yers of pain t  have 
been  la id down a t  some s i tes .  

I n  addi t ion to the  Wandj i na 
pa in t ings, numerous pa in tings 
in  other s tyles, presumably 
much older, are a lso found in 
the K imberley region . These 
earl ier, u sual ly more 
wea thered paint i ngs are 
sometimes found a t  the same 
sites as the  Wandj i nas, often 
having been super imposed 
upon by the la tter . Present-day 
Aborigina ls  u sually cla im tha t  
the earl ier f igures a re not 
important  to their cu l t ure and 
often state that t hese other 
pain t i ngs were done by 'the old 
people i n  the pl aces where they 
camped', an  explana tion a l so 
commonly given by t raditiona l  
cus tod ian s  in o ther regions of  
northern Aust ra l ia .  

I t  is believed that only a 
sma l l  fraction of the rock art 
s i tes of the Kimberley region 
have yet been recorded, and it 
is l i kely that less than 1 0  per 
cen t  of the total number of 
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sites would be of importance to 
present day commun ities .  As 
to the age of the ear l ies t 
pain t i ngs, there i s  no rel iable 
method of dat ing rock art 
un less i t  is found to be
associa ted with datable
archaeolog ica l  layers, but  one
particular s tyle of smal l  thin
mono h rome an imated figures
known as 'Bradshaw figures '
found on d u rable rock  faces
may wel l  da te to thousands  of
years .

In  the Pil bara reg ion , where 
engraving is the dominan t  rock 
ar t  technique, a wide variety of 
s tyles and age d i fferences are  
a l so cl ea rly presen t. In con t ras t  
to the  Kimberley ,  however, the 



entire body of rock art can be 
described as pre-historic, for 
even the clearest and 
seemingly most recent of the 
engraved figures have no 
meaning to living Aboriginals. 

When asked for information 
concerning the figures exposed 
on the rocks the elders have 
stated that even their own 
grandfathers did not know 
when the engravings were 
made or what they were 
supposed to mean. It can only 
be assumed that whatever 
significance the engravings 
possessed to the artists who 
made them has now been lost 
in antiquity. One exception is 
the Yapurarra tribe who made 

the Burrup engravings and 
were - as legend has it -
killed in a massive war a few 
hundred years ago. There is 
also some conjecture that their 
art contained European figures 
-possibly French explorers.

There is some evidence that
rates of patination of rock 
surfaces (i.e. formation of dark 
iron-oxide coating) may have 
been considerably greater 
during the period when the 
Pilbara climate was even more 
arid than it is today, namely 
prior to the end of the last ice 
age. Therefore, some of the re

patinated early outline figures 
could easily have a minimum 
age of 10000-15000 years. 

This magnificent Wandjina head has been superimposed onto an earlier smaller 
head of similar style. Close to these paintings are a cluster of mud building swallows· 
nests. These nests plus Insect nests threaten rock painting sites (below). 
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Stylised human figures. commonly in 
red and White. plus a white outline 
figure of a fish. This Is typical of the 
East Kimberley s�es (above} 



Some Pilbara engravings st i l l  
v is ib le  today may da te from 
the first art i s ts, perhaps even 
from its fi rst occupa tion by 
humans . Animal s now known 
to be ex tinc t have been 
depicted in engravings, and 
such figures do not  a lways 
display total re-pa t ina tion .  

figures which clear ly 
resemble the thylacine o r  
Tasman ian Tiger, ex t i n c t  on  
t h e  main land for some 
thousands o f  yea rs, have been 
found  and n u merous early 
ou tlines of a kangaroo 
posses s ing  a fa t tai l ,  a 
characteri stic not  found i n  any 
present day species, have a l so 
been found t h roughout  the 
Pi lba ra .  

In the in land and  northern 
area s of the P i l bara, a series of 
qu i te d i s t inct i ve sty les  has 
deve l oped . Ther a re the h igh 
cont ra st, usua l l y  unpa t ina ted 
figures of the more recent  
t radi t ions .  These figu res are  
u sually fu l ly  engraved ra ther
than outl ine, a l t hough outl ines
of the recent  sty le do o cu r,
often par t i a l l y f i l led i n  or
i n ternal ly decora ted with bars
or spots . S tyl ised human
figures tend to dom ina te,
al though an imal  and b ird
f igu res are a lso common, often
being assai led by s pears or
boomerangs .

A pa rt icu lar  va r i ety of figu re 
now known as 'Woods tock 
figures' a fte r Woodstock 
Sta t ion where t h ey were f irst 
recogni sed is the most 
u nusua l .

Woods tock figures a re
dist inct  from o ther sty les of 
h uman  f igu res i n  that t hey are 
normal ly long and flex ible wi th 
arms, legs and bod ies  ori e n ted 
randomly, some t imes i nverted , 
whi le  hand s  and fee t are 
common ly represented as a 
two- toed fork . Un like mos t 
h u man representa tions i n  
Aboriginal  rock art, Woodstock 
figures are frequently depicted 
in profile in which the head is 
normal ly given a protruding 
forked muzzle and one or two 
long antennae-like decorations . 

The significance of these 
agita ted figures wil l probably 
never be known with any 
certainty but  throughout the 
far northern Austra l ian 
pa in t ing regions, from the 
K imberley through the 
Northern Terr i tory and into 
Cape York i n  Queens land , 
pain t i ngs of con torted, 
an ima ted or i nverted be ings 
are  often descri bed by 
Aborigi na ls  as 'sorcery' figures 
or 'devil ' figu res , pa i n ted for 
purposes of evil mag ic, 
presumabl y serv i ng the same 
purpose as bone poin t ing . 

Preservation 

Un l ike the more fam i l i a r  
forms of a r t , wh ich  are  housed 
and pro tected i n  ga l leries or 
p r ivate residences, rock art  is 
su bject to a t tack from the very 
day i t  is completed . The  most 
seriou s th rea t to the ma jor i ty 
of rock a r t  s i tes i s  weathering . 
A t  pa in t i ng s i tes, there is t h e  
addi t ional th reat of wa ter, 
cons truc t ion of b ird and i n sec t 
nests ,  a nd occupa t ion of 
shel ters by an ima ls .  I n  a few 
instances, s i tes are a lso 
th rea tened by h uman acti v i t i es  
and i n  some cases by 
vanda l is m .  

Up  un t i l t h e  1 960s the 
remote na t u re of the P i l bara 
and  t h e  sma l l  popu la tion 
meant  that  human ac tiv i ty  
posed l i t t le threat  to the rock 
art of the reg ion . More 
recen t ly, however, the 
development of the i ron o re 
and ot he r  m in i ng indus t r i es, 
the es tabl ishmen t of towns 
and the bui ld ing of roads , 
rai lways and port faci l i t ies has  
had a considerable e ffect on 
the envi ronment .  
Unfortunately, during the  
early years of developmen t ,  
f ew  environmental gu idel ines 
were in force and qu i te seriou s 
destruc tion of si tes did occur, 
pa rt ic u lar ly in developmen t of 
port facil it ies .  Fortunately 
more s t ringent rules are now 
in force and min i ng companies 
etc. genera l ly  take a more 

26 

responsible at ti t ude to 
preservation of the 
envi ronment, but  the growing 
centres of population , the need 
for recreat ion and the 
availabil i ty  of 4WD t ran sport 
means  tha t  v i s i ts to sites by 
un supervised part ies a re more
l ikel y  to take p lace.

Public Access 

Experience w i th rock art  
s i tes such as those a t  
Carna rvon Gorge i n  centra l  
Queensland, whi  h h ave long 
been accessib l e  to the public, 
has shown that even though 
vanda l i sm was common dur ing 
the yea rs up  un ti l  the 1 970s, in  
recent  years ,  s ince the s i tes 
have been developed and 
l i tera t u re made ava i lable to
v isi tors, vanda l ism has become
ex t remely rare, even though
visi tors are not  norma l ly
superv ised . Those who
appreciate the art  for i t s  va lue
a re cer ta in ly  l i kely to ho ld the
same respect for any further
rock art  which they may
encoun t e r. Therefore, wi th  the
increasing l ike l i hood of
unsuperv ised visits to rock art
si tes ,  espec ial ly i n  the Pi l bara ,
i t  may wel l  be adv isable to
open a few selected s i tes to
public access wi th  exp lana tory
sign s  or l i tera t u re so that a
general publ i c  awareness of
the price l e ss  heri tage of the
origi n a l  inhabi tants may be
aroused .

I t  is ra ther i ronic t h a t  many 
m i l l i ons of dol lars are spen t in 
bu i ldi ng  ar t  gal leries to protect 
and display modern works of 
art  and to purchase ar t  as g reat  
cost, much of which is 
apprecia ted by a select few ,  
while the  va s t  collect ion o f  
outdoor ar t  gal leries i n  thei r 
n a tu ra l  settings are left to 
deteriora te, mostly withou t 
even a photographic record 
hav i ng been taken .  Unl ike 
vege ta tion and wildl i fe, which 
are  i ncreas ingly conserved and 
protected, t h e  des truction of 
rock art is a one way proces s . 
When i t  i s  gone i t  is gone 
forever.□



The Museum's Role 

Aboriginal sites and objects 
in W.A. are protected under the 
Aboriginal Heritage Act 1972-
1980, which is administered by 
the Trustees of the W.A. 
Museum. Sites and objects 
located on land vested in the 
National Parks and Nature 
Conservation Authority and 
the Lands and Forest 
Commission, and managed by 
CALM, are subject to that 
legislation. 

The oldest s1yle of Pilbaro engraving Is 
that of deeply abraded outlines. 
usually of animal and bird figures or 
abstract designs such as concentric 
circles. These engravings usually 
display little or no colour contrast. 
having re-patinoted to the original 
colour of the rock over a long period 
of time (Hamersley Range National 
Park) (above). 

Some natural threats to rock art 
would be virtually impossible to 
prevent. This boulder. along with an 
Impressive panel of figures. has 
completely split In two (tap right). 

The large flexible figure Is a typical 
example of a Woodstock' figure. To its 
left Is a much smaller example of the 
some style. On the boulder In the left 
foreground Is an engraved panel. 
(below). 

In the most recent painting of the Wandjina figures. slmplythe head or the head and 
upper part of the body is represented. 
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The Nostalgic Naturalist 
b10ldTimer 

It was one of those days in late s ummer, a real 
sti nker with no breeze and the air so moist  you 
cou ld pour it .  Then came a blinding flash and 
simultaneous ear-spli tting crash as a bolt of 
l ightning speared into a roof top j ust over the road .  

I don't know whether it was  the  ozone from the 
lightning , o r  the noise of the thunder jol t ing my 
brain , bu t almost as i f  I was s tanding the re I cou ld 
visualize those storms in the Kimberley, when I was 
a young b loke. As the thunderstorm fi l led i n ,  a 
rainsqual l  en tered the st reet and rushed away to 
the north,  with my  memory jogging along beh ind it . 

Old Ginger had just  put  in a 'wet' a s  a ca rpenter 
on the Wyndham mea tworks const ruct ion j ob. He 
was a bi t of a loner, a funny bloke .  Wh ile the res t of 
the workers were down a t  the pub a t  every 
opportunity, Ginger would be cl imbing the Ba stion 
or borrowing a horse to 'have a b i t  o f  a squiz'. I was 
a bit that way myself ,  so when I saw him s i tt i ng at 
the end of the jetty 'watchin crocs', another of his 
pas times, I sauntered out  with a view to hav ing a 
chat .  

'G'day Ginge, what's happening?' I asked . 

He looked around a b i t  startled . 'Orh, ya 
frightened six months growth out  of me ! !  G 'day 
young fella, I was daydreaming. A flock of birds j u st 
f lew i n  towards Pa rry Creek, rem inded me of a day 
one of the old tr i besmen took me in to see t he b irds .  
Hey you're i nteres ted in the bush aren 't you ?' 

'Yeah, I suppose I am, ' I replied, sensing another 
one of G inger's yarns com ing on . 

'Wel l ,  that place is l ike magic . In five minu tes I 
can show you more than an eyeful of birds, more 
than you 've ever seen at once, millions of them !' 

Very few people ever doubted G inger, he was 
about  six foot and eigh teen stone, but I must admi t 
that I thought he was exaggera t ing a b i t .  He must 
have sensed my dis belief . 'Come Good Friday,' he 
said . ' If you want to, I'll borrow some horses and 
we'll get the Babblin (cook) to make up some crib 
and we'll have, l ike a picnic , and 111 show you the 
bloody birds !' he roa red jovially. Just then the black 
sky started to spit ,  in normal fashion for that time 
of the year, and Ginger and I dashed for cover. 

S lowly ,  over the next month or so, the clouds got 
less and less. Eas ter came around, and there hadn 't 
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been any rai n  for a whi le .  A cool breeze was 
wafting i n  from the sou th-east ,  and there wasn't a 
cloud in the sky .  On Good Friday Ginger and I rode 
out to the Nine Mi le ,  then headed north on a track 
across the fla t towards Parry Lagoons. The flat was 
l ike an endless green felt table, with a few boab
sk i t tles he re and  there. I t  was dry for the mos t pa rt,
and the horses were able to negotiate the black-soi l
p la in w i thout  d i fficu lty .

G inger hushed me and pointed to a dry ing swamp  
a hundred yards away . At f irst i t  seemed l i feles s, 
but  as my eyes became ad justed f realised that I 
cou ldn't see the banks of the lagoon for birds .  Then 
one of the horses snorted and as i f  they were one 
almigh ty crea ture, thousands and thou sands ,  or 
maybe a mil l ion ducks left the water and the grass 
surrounding the lagoon to blacken the sky l ike a 
thunderhead .  I j u s t  sat  there in wonderment and 
sa id 'St rewth ! '. Ginger j u st sm iled. 

It seems that during the 'wet' the whole of the 
fla t is mos tly immersed and so is a n  excel lent  
habi ta t  for waterbirds . As the monsoon ends,  the 
flat d rys out  and the birds are forced to concen t ra te 
on the more permanen t pools. Flash M ick, another 
old Wyndham man, was in town a month or so ago. 
He tells me tha t in Apr i l  or May, or when the t rack 
is dry enough, the quie t  observer can sti l l  ca tch a 
good eyeful of wa terbi rds on Parry Lagoons Nature 
Reserve . 
True as I'm s i t tin' here, cheers. 

For more informa t ion on the rel iabi l i ty of the Old 
Timer's ta le, contac t the CALM office i n  Kununurra .  
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WILDFIRE 
by Colleen Henry-Hall 
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It was Tuesday, 21 January 
1986, the fifth consecutive day 
with temperatures around 40°C 
and no relief in sight. 

Keith Latham had been on 
duty since 7 am at the Wabling 
Fire Lookout Tower, 30 km 
north of Wanneroo. At 10.30 
he spotted a faint puff of 
smoke about 4 km east of the 
Yanchep pine plantation. 
Within a few minutes seven 
more columns of smoke rose in 
a straight line about 100 m 
apart. An arsonist was at 
work. 

The Wanneroo fire would 
turn out to be a big one. The 
11ulTtbe1 of fii"e Hghtcrs �nd 
other people involved would 
eventually exceed 300. The fire 
would threaten communities at 
Yanchep Beach, Two Rocks 
and Guilderton, and would 
close Wanneroo Road to traffic 
north and south. 

From this fire many lessons 
would be learned and 
refinements made to fire
fighting procedures used by 
the Department of 
Conservation and Land 
Management. One of the 
major changes would be the 
development of a campaign fire 
organisation - a procedure 
that would enable efficient 
cooperation between CALM 
and other organisations such 
as the Bush Fires Board, the 
Police and the State 
Emergency Service. 

But at 10.30 am on 21 
January, this was the start of 
just another fire. 
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Fire-fighting strategy is 
devised by CALM 
officers at the 
Wanneroo District 
Office 

After the Walpole fire 
(left). 



Marilyn Ramsey, CALM's 
Wanneroo District Clerical 
Officer, took the radio call 
from Towerman Keith 
Latham . 

'When Keith gets excited, h is  
voice gets very h igh,  and when 
you're li s tening for the radio, 
you pick up on it right away. 
You know something's wrong,' 
Marilyn said. 

She would be at the radio for 
almost 24  hours, and in that 
time she was the cri tical 
contact  between the fire 
fighters and CALM officer s 
devis ing strategy. 

CALM's Wanneroo Distric t 
Manager Alan Briggs t reated 
the fire alert as he had many 

others : he activated 'Red 
Action' -automatic dispa tch of 
all Wanneroo fire crews, as 
well as two units from his 
neighbouring CALM District 
at Mundaring . 

'The first  half  hour is very 
hectic, with people heading off 
in eve ry direction, '  Alan Briggs 
said. 

Because nine out  of ten fires 
can normally be handled 
quickly by the Dist rict, the 
procedure is to send all 
available District crews to the 
fire as quickly as possible to 
figh t i t  when it is still small 
and put  it out before it grows, 
Al an explained . 

First to ar rive at the fire was 
Barry Morris's crew from 
Yanchep. 

'We found at leas t  s ix  fires 
burning in heavy banks ia 
woodland and on ly one or two 
were small enough for u s  to 
tackle,' he later reported .  

By the t ime five other crews 
had arrived 20  minutes later, 
the fires had j oined to form a 
fas t-moving front 500 m wide 
with flames up to 20 m high. 

From the f �rst r3dio r�port 
to the final mop-up, the radio 
channels were jammed with 
incoming information from the 
fire and outgoing directions 
from headquarters. By far the 
most fru strating part of 
fighting a bush fi re is the lack 
of ready informa tion coming in 
from the field . This is due to a 
number of factors, and the 
sheer bulk of in formation that 
must be transmitted is one .  
S taff a t  headquarters must be 
told where the fire is heading, 
how fas t  it's going, how many 
crews are fighting it and 
where. Staff in the field need 
to know where to concentrate 
their efforts, the wind 
direction, the temperatu re, 
wha t  the fire is predic ted to do 
next, and details of incoming 
men and equipment .  

By noon winds were gusting 
from the east  a t  45 km an 
hour. A sou therly wind change 
sent the f i re north at a furious 
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rate of 3000 to  4000 m an 
hour. It was obvious now tha t 
the fire was a ma jor one . 

The ' large fire organisation ' 
was pu t i nto gear - a cen tral 
command group headed by 
CALM's Fire Branch Manager 
Jock Smart and set up at State 
Operati ons Headquarters in 
Como would be the nerve 
cen t re of the fire. (It was the 
large fire organisation, 
inheri ted from the Fores ts 
Department, which played 
such an importan t part in last 
yea r's whale rescue at 
Augusta . ) The Ch ief Executive 
from CALM, the Bush Fires 
Board, the State Emergency 
Service and the Police worked 
side by side to deal with the 
emergency . 

Both the large fire and 
campaign fire organisations 
developed by CALM have five 
different  func tions .  

'Control' involves the total 
management of all fire 
activities . The controller makes 
decisions about how to fight 
the fire, where to place men 
and machines, what the 
priorities are. 

'In telligence' provides the 
controller with information 
and predictions on what the 
fire is going to do, weather 
forecasts,  maps, staff and 
equipment requirements and 
relative costs . 

' Suppression' is the 
organisation of the work on 
the fire line, a job hand led by 
the fire boss who follows the 
plan of action laid down by the 
controller. 

'Supply' involves the 
dispatch of all fire-fighting 
resources : men, machines, 
stores and fuel, food, 
accommodation and 
communications . 

'L iaison' is essent ial  at al J  
fires where the media and 
other out side organisations 
attend . The l iaison function 
enables briefing of media for 
pres s reports, and constant 
con tact with other 
organisat ions to make a 



cooperative effort in fighting 
the fire. 

Wanneroo CALM Forester 
Bill Muir served as fire boss at 
a critical stage during the fire. 
At the start of the fire, he 
went up in the spotter aircraft 
to get a view of the fire. 

'You know what it's like 
in the curl of a wave while 
you're surfing? Well, the 
smoke was rolling over and 
around the plane just like that. 
And once, when the wind 
changed suddenly, we could 
see the flame at the outer edge 
of the fire just stand right up, 
leaping from about 1 m to 8 m 
high,' Bill said. 

It was also while in the plane 
that Bill and the pilot had to 
guide a grader operator out of 
the smoke and flames after he 
was cut off from ground crews 
by the fire. 

The fire almost !aimed 
other victims too. A group of 
three heavy duty pumpers 

became bogged in deep soft 
sand while trying to cut off the 
headfire on a track near 
Coppino Lake parallel to 
Wanneroo Road. The crews 
couldn't get the trucks out and 
it became apparent that the 
fire would soon engulf them. 

Marilyn Ramsey, on the 
radio at the time, said 'It was 
so hard to be somewhere safe 
and to know that these people 
were in danger. All we could 
do was give them suggestions 
on how to keep the fire away.' 

First they cleared the area of 
flammable material and used 
their remaining water to wet 
the ground around the trucks. 
They climbed inside the 
vehicles, closed the windows 
and waited for the fire to pass 
over them. 

Fire Controller Jock Smart 
said later: 'That's one of the 
good things that came out of 
this fire. You can train people 
in survival techniques but 

you11 never know if that 
training will be okay in a real 
life situation. ln this case, the 
survival training and crew 
discipline saved these people.' 

During the night, the fire 
continued its fast pace 
westward. 

By early Wednesday 
morning, it was obvious that 
the next line of defence would 
have to be Wanneroo Road, 
the main link between Perth 
and Lancelin. Police roadblocks 
were set up on Wanneroo 
Road to keep the public out of 
the fire's path. 

A new control point was 
established on Wanneroo Road 
just north of the Yanchep pine 
plantation. District Manager 
Alan Briggs, after having 
served one shift as controller 
at Wanneroo Office, had had a 
rest and returned to the fire as 
field controller. 

'When I got to the control 
point, it was almost a tent city', 
Alan said. 

This fire-f1Qhter shields his face from the heat as he 
carries out a bockburn - one of the techniques 
used to bring wildfires under control. 
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A well-earned break. 
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Sca ttered around the area 
were an army platoon sent to 
help out with the fire, the 
CALM communications 
vehicle, Bush Fires Board 
personnel, t rucks being 
serviced, veh icles pa rked 
everywhere . 

'It was jus t  amaz ing, t his 
total confusion, and here were 
our men at tables way a t  the 
end trying to make decisions 
about  how to fight  this fire,' 
Alan said. 

One of the first things he 
did as f ield controller was to 
orde r po rtable toile t s, a 
neces si ty that had been 
overlooked . When they did 
arrive, they were deposited 
right  in the middle of the 
control point .  

He ordered whi teboards, 
tables, chairs, message 
runners . His effort s enabled 
the smooth ope ration of the 
cont rol point ,  which i n  turn 
ensured more e ffective fire
fighting and better 
communica tion with Fire 
Con t roller Jock Smart a t  
Headquar ters in Como. 

By  5 am the fire wa!; fa� i 
approaching Wanneroo Road. 
For six hours CALM forces 
and brigade members battled 
to hold a series of separa te 
headfires speari ng toward 
them from Barragoon Lake . 

Exhaus ted crews had been 
replaced that morn ing by fresh 
forces, with CALM crews 
arriving from Bussel ton, 
Coll ie, Harvey and Dwell ingup 
dis t ric ts .  Voluntary brigades 
from the G ingin Shire, 
Wanneroo City and Swan 
Shire had been fighting the 
fire since Tuesday . 

After a meeting a t  8 . 30 am 
Wednesday, Syd Shea, 
Execu tive Director of CALM, 
asked the Minister for Lands 
to declare a fire emergency 
throughout the southe rn  part 
of the S tate, which allowed the 
State Government to provide 
resources from its various 
departments to help  fight the 

fire. The Main Roads 
Departmen t sent two teams of 
heavy machinery, i ncluding a 
dozer, a bucket loader and a 
grader and operators. The 
State Emergency Services 
provided teams of fire fighters, 
and through their contact with 
the armed forces arranged for 
some 45  army personnel and 
trucks to help on the fire front .  
Other support came from the 
Police with traffic con trol and 
possible evacuation . S t . John's 
Ambul ance provided medical 
assistance; the Salva tion Army 
provided a field kitchen to feed 
the hundreds of men now at 
the fire .  

Wednesday's forecast was 
for hot conditions with north
east winds poss ibly changing 
to north-west later in the day. 
The worst scenario for fire 
st rategis t s  back at Como was 
for the north-wes t wind to 
drive the fire into vulnerable 
p ine plan tations and Yanchep 
National Park. The fire could 
then turn to the densely 
popula ted areas north of 
Wanneroo c i ty and could drive 
south nearly to Mid land. 

But the winds con t inued to 
be eas t to north-eas t all day, 
and the fire eventually ran into 
the Indian Ocean without 
directly threa tening any of the 
res idential centres . 

The wor1< doesn't finish 
when the fire Is out. After 
the Wanneroo fire, 
researchers Investigate 
the fire's behaviour. 
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The fire had been kept out 
of the valuable Yanchep pine 
plantations thanks to a narrow 
s tri p of land around them that 
had been purposely burnt by 
CALM three years before . 

The fire reached the coas t a t  
about 5 pm Wednesday, 22  
January . At that stage the  fire 
s tretched 30 km in leng th  and 
covered some 11000 ha .  The 
large fire-fighting force spent
the nex t two days securing the
fire's 80 km perimeter .

A year to the day la ter, 
CALM had another fire on it s 
hands - a 2000 ha bush fire in 
the Walpole-Nornalup 
Nationa l  Park on the south 
coas t .  

Jock Smart ,  who  served as 
F ire Controller on both fires, 
said 'We've seen a remarkable 
transformation from one fire 
to the nex t .  One of the most 
in teres t ing things is that 
everyone a t  the Wanneroo Fire 
was unsure of the l ia ison role 
- who was responsible for
keeping the Police, the SES and
the Bush Fires Board updated
on what  was happening and
what they should do . '

'At  the Walpole fire I was 
very pleased with the liaison 
efforts .  The fire highlighted 
the  fact that the management 
structu re can work in such a 
s itua tion,' Jock said . 

'A debriefing a lways follows 
any fire where CALM officers 
highlight good things and bad 
th ings , and t ry to plug the gaps 
before the next fire,' Jock said . 

The Wanneroo fire resulted 
in the developmen t of the 
campaign fire organisation and 
a series of practice ses sions at 
d i fferen t regions and districts 
where officers ran through a 
mock campaign fire and 
afterwards discus sed the ir  
actions and decisions .  

In Australia bush f i res are a 
fact of l ife - and somet imes of 
death .  Constant vigilance and 
continual updating of 
techn iques ensure that W.A. 
main tains its excellent record 
in fighting bush fires. 
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Gimlets and Gold-

The story of 

Kalgoorlie's woodlines 
Story & Photographs by CliffWinfield 

Think of forests in W .A. and you picture 
the green south-west; think of Kalgoorlie 
and you conjure with gold, not trees. But 
the green and gold are inseparable. The 
trees that kept the hearts of the mines 
pumping were cut from native forests miles 
from the goldfields and hauled along 
specially constructed bush railways. These 
railways were known as THE 
vVOODLiNES. 

Wood was needed for the 
steam-driven winders that 
hauled the ore to the surface, 
the generators that gave the 
cities electricity, the pumps 
that br ught the essential 
water from Mundaring, and of 
course for home cooking and 
heating. 

Without the salmon gums 
and gimlets of the goldfields, 
the miners would have had to 
move timber from the south
west in massive quantities to 
support the thousands of 
kilometres of shafts and stopes 
under the ground. 

Before long, the area about 
IS km radiu from the mines 
was cut out and it became 
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uneconomical for men with 
horse and cart to supply the 
fuel. A few entrepreneurs set 
up ompanies equipped with 
railways, and teams of utters, 
loaders and arters. 

The woodlines began forging 
out from Kalgoorlie. In 1903 
the W.A. Goldfields Firewood 
Supply company (WAGFS) 
(one of three supplying 
firewood and structural timber 
to the mines) had 60 km of 
railway and telephone line, 
four steam lo omotives, a 
sawmill to supply sleepers 
milled from salmon gums and a 
small town to support the 

ompany. The main camp was 
based at Kurrawang IO km 
south of the city. 



Wood was used extensively in the 
underground mines. 
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Two steam trains worked 
around the clock ferrying the 
timber to Kamballie on the 
outskirts of Kalgoorlie. There 
it was distributed to the mines 
and other consumers along a 
government railway encircling 
the main mines and service 
industries. The trains would 
return to the spurline after a 
round trip of up to twelve 
hours, and deposit a rake of 
empty trucks which the 
loaders would fill from stacks. 

Loading was by far the most 
onerous task on the woodline 
as some of the logs that had to 
be lifted by hand onto the 
trucks were 1.5 m long and 
weighed over 100 kg. 

There were occasional 
strikes for better rates and 
conditions. Some of the 
stoppages brought the whole 
goldmining industry to a halt 
for weeks. 

The timber companies 
employed 1500 men and 
supplied over 500000 tonnes of 
firewood and mining timber 
per annum - roughly 
equivalent to the current 
karri/marri chipwood 
operation. The other 
companies amalgamated with 
WAFGS to counter the 
economic pressures as haulage 
distances increased. 

By 1937 WAGFS was 
hauling timber over 170 km 
from its main camp near Cave 
Hill. The operation was 
uneconomical, but repeated 
pleas to the government to 
open up reserves closer to 
Kalgoorlie were resisted by the 
Forests Department. The 
ompany decided to try to 

lessen their overheads by 
reducing the haul distance, 
taking up new permits to the 
east of Kalgoorlie. This also 
meant that the woodline trains 
avoided crossing the 
government railway, for which 
it had been paying a toll of 
fourpence a ton. But the 
government permit now levied 
a timber royalty of threepence 
a ton. Moving the whole base 
town of 70 houses, shops, a 
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As  the sun rises on an autumn  dawn, a l ready the 
calm icy air is distu rbed by the distant blows of 
axes on t ree t runks and by the steam-snorting 
draugh t horses . 

Looking a round this out l andish se ttlemen t, in 
the m iddle of on of the most harsh and a rid a rea 
on ea rth,  we see that most of the larger bu ildi ngs 
are on wheels . The res t  a re made of f l imsy hes sian 
strung over bu sh poles and roofed wi th 
cor ruga ted i ron . The a d u l t  conversa t ion f i l te ring 
from beh ind  the hes sian wal ls is mostly S lav  and 
Ita l i an ,  yet  tha t  of th ch i ldren is Engl ish . 

I n  the 'main camp' l ife was hard and s imp le, wi th 
l ittle or no san i tat i  n . The hessian wal l s  prov ided
m i n imal privacy and  scant  protection from the
e lemen t s .  The on ly enterta inment was gambling
and dri nk ing i n  the ' tolera t ed ' sly g rog shan ti es .

This is the 'ma in  amp' of a goldfields wood li ne. 
P rhaps 160 km out  i n to the bu sh from Kalgoorlie, 
a dozen o r  so fami l ies and a hundred s ingle men 
a re out  here to ha rves t th t imber necessary to 
keep th gold m ines p rodu i ng .  

The  'main camp' was  where the  ma i n l i ne  from 
Kalgoorlie to the t imber ended . Here were the 
l iv ing quar t ers for married p op le, the horsemen ,
ca rters and rai lwaymen . The 'ma in  camp' a lso
offered services such as the schoo l, po l ice s ta tion ,
s tore and drapery . Al l  t hese were bu i l t onto
ra i lway wagons so they cou ld be eas i ly moved .
Main camps m igh t be moved very 18 mon ths or
s tay in on place up  to seven yea rs. The 'main camp' at Burro Rock left virtually no trace. 

hote l ,  and workshops from 
K u rrawang to Lakes ide, 5 km 
on the  o ther  s ide of the c i ty ,  
was not  seen a s  a g rea t 
problem to a workforc e 
accu s tomed to con ti nual ly  
mov ing camp.  

Du r ing  World War I I  I talian s  
working on the  Wood l i n e  
were in terned . Th i s  caused a 
c r i s i s  in t h e  gold i nd ust ry a s  
the woodl ines cou ld s upply 
on ly a small  pa rt of wood
dema n d s .  The produc t i on o f
gold was essen t i a l  to t he
na t iona l  economy, bu t
w i thou t  the I t a l ia n s  the
woodli nes were hopeles s ly
unders ta ffed . Rather t han
re l ea s e  p risoner s-of-war to
re l ieve the labou r shortage,
the government chose to
open m i n i ng  t imber res erves
close to the m ines for
f i rewood .

In 1 942  the  f irewood 
i ndus t ry was declared 
'protected' by the 
government . This meant  tha t 
i t  was cons idered as 
importan t to the securi ty of 
t h e  n a t ion as f igh ting the 

enemy and a l l  i nvo lved in the 
i ndu s try were requ i red by law 
to s tay i n  t hei r j obs on the 
wood l i ne ra t he r  t h an en l i s t  i n  
the a rmed  fo rces . Th i s  d idn' t  
ease the c ris is ,  b u t  i t  en su red 
tha t  i t  wou ldn 't worsen . 

A t  the end of World War I I  
t h e  WAGFS  was on l y  
serv ic ing one  th i rd of the 
needs o f  i t s  c u s tomer s. The 
managemen t decided tha t 
they could no  longe r carry on .  
They sugges ted th a t  the 
consumers shou ld buy them 
out  and run  t h e  bu s i ness
t hemse l ves . This went ahead
and the  S t a te Govern men t
underwrote a l oan  to a
consor t i um  o f  m in ing
compan ies and the Power
Corporat ion ( SEC) ,  which
ca l led i t se l f  t he  Lakewood
Firewood Company .

The  Lakewood F i rewood 
Company s t a r ted on shaky 
ground when, a lmost  
synch ronous with t he 
consort ium tak i ng over, the 
Power Corpora tion los t  i t s  
bigges t consumer .  Buses 
superseded electr ic trams.  
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La bour  shortage con t inued to 
be t he  g rea test  s t u m bl i ng 
b l o  k to regu l a r  s upply . 

Now, however,  the flood of 
refugees from war-torn 
Europe was t h e re to be 
t a pped . The company  u sed 
the sponso red i m m igrant  
scheme  to augment the i r  
l a bou r force .  Under th i s
p rogra m ,  i m m igrants  were
con t rac ted to work fo r two
yea rs fo r the o rgan i sa t ion
whi h sponsored thei r
m igra t ion .  Ma ny  h ig h l y
educa ted people from
sou thern  Eu rope, who had
never done any phys ica l work
to speak o f, found themse lves
fo rced to c u t  4 tonnes of
wood a day j u s t  to eke o u t  a
l i v i ng .

Lakewood F i rewood
Company slow l y  began to
p rosper and by 1 952 ,  550 men
produced 1 35 000 tonnes  of
wood for the year . But tha t
was  the  l a s t  peak fo r the
i ndu stry .  Soon afte rwards the
Power Corpora t ion switched
at f irst to coa l - powered
boi ler s and then to d iesel
(con t inued ouerle�f)



The inland of W .A. known as the Eastern 
Goldfields, is unique for the amount and type of 
vegetation that grows in such an arid climate. Of 
about 500 eucalyptus species Australia wide, 
roughly 10 per cent occur in the W.A. goldfields. 
Of those, 34 o cur only in the goldfields, making 
the area one of the richest in eucalyptus species. 

The 1897-98 Woods and Forests Department 
Annual Report shows that Coolgardie was one of 
the first places in the State to have a resident 
Forest Ranger. However, the Forests Act was still 
20 years away and the rangers were powerless to 
do much more than keep the peace between the 
wood cutters. Thus forestry was able to remain 
only on a 'care and maintenance' basis with more 
attention given to policing the operators than to 
onserving the resource. 

In 1926 George Brockway, a young graduate 
from the Adelaide University school of forestry, 
arrived in Kalgoorlie to take over as Officer-in
Charge. He was to remain involved in the 
administration of the inland forests from 
Kalgoorlie until 1949. He remained concerned for 
their conservation until his death. 

Bro kway brought with him a fresh view of the 
problems of managing and conserving the forest 
resour e of the region. He developed a knowledge 
of the area that is probably still unsurpassed. 

Brockway was particularly oncerned about 
land degradation. Apart from the goldfields, he 
was an outspoken riti of the mass clearing of 
woodlands in the developing wheatbelt. He 
managed to marry his knnwlPr!g., ;,nd 

Coral gum (E. torquata) (above) andmottlecah (E. 
macrocarpa) (top right) ore two beautiful goldflelds' gums tho1 
hove become very popular with gardeners. 
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appreciation of the goldfields eucalypts with his 
concern for the land by establishing a small 
nursery in Kalgoorlie in 1946. The nursery raised 
local eucalypts from seed with the aim of 
distributing them in the wheatbelt. The Forests 
Department Annual Report of that year describes 
the reason for establishing the nursery: 

In rlearing much of our wheatbell. loo little 
attention has been paid to !he relentio11 of 
shelter belts. woodlots, and in some 
iristanres, even shadr trees. Farmers and 
rounlry Road Boards ,ire now faced with the 
task of repairing. to some erlenl, the damage 
wrought ... 

Brockway's pioneer work in the cultivation of 
the inland eucalypts and his enthusiasm in their 
promotion was probably the biggest factor 
influencing the surge of publi interest in growing 
native plants. His small nursery grew in stature 
and size. In 1955 the operation was transferred to 
Dryandra then later to Narrogin. The CALM 
Narrogin nursery still supplies trees to farmers 
and local authorities. In 1986, 300000 seedlings 
left the nursery for planting in the agricultural and 
goldfields area of W.A. 

George Brockway instituted many other 
conservation projects: perhaps one of the most 
valuable legacies of his foresight was the 
hundreds of timber reserves scattered throughout 
the agriculture areas. In later years many of these 
became Nature Reserves, and today these are a 
vitally important system of onservation reserves 
within the wheatbelt region. 

The magnifi ent street trees of Kalgoorlie also 
tand as a memorial to this far-sighted forester. 



generators, as did the mines. 
By 1962 the woodline was 
only producing 9000 tonnes a 
year, most of that was logs 
and timber for use 
underground in the mines. 
But even that market was 
diminishing. The new 
underground technique of 
leaving rock columns 
standing to support the 
stopes, had reduced the 
demand for structural timber 
drastically. 

In 1965 the Lakeside 
woodline ceased operation, and 
by 1967 the railway line, 
engines and rolling stock 
were sold for scrap metal. □

Marble gum (E. gongy/ocarpa). 

What Happened To The Woodlands? 

The visitor to the Kalgoorlie area may find 
difficulty in believing this story. 

Healthy eucalypt woodland extends as far as the 
eye can see to the north, south and east of 
Kalgoorlie. With a few exceptions, the old woodline 
cutting areas have regenerated back to their former 
glory. Only the trained eye of the forester or the 
botanist can recognise the relative youth of today's 
goldfields woodlands. 

But what of the evidence of the past timber 
harvest; the tree stumps and crowns that were not 
used? Termites have made short work of the 
branches and twigs of the tree crown that wne 
left behind. Tree stumps an still be seen, but not 
within a few kilometres of Kalgoorli where they 
provided fuel for the miners' stoves. 

The extensive cutting created a dearth of 
firewood within easy reach of Kalgoorlie. However, 
the ready availability of gelignite (or 'fracture' as it 
was so aptly known then) provided the miners with 
an easy way of reducing the iron-hard eucalypt 
stumps to lumps of burnable wood. 

The exception to this success story is found on 
the broad drainage lines, or flats, to the east of 
Kalgoorlie. These formerly supported a woodland of 
salmon gum. Evidence suggests that the salmon 
gum flats regenerated as readily as the rest of the 
woodland, but were highly prone to grazing 
pressure by sheep. Those flats now support a 
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shrubland of blue-bush. Interestingly, similar 
salmon gum flats to the north of the town, where 
grazing pressures were less, have regenerated back 
to salmon gum woodland. 
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State's most important n s or water-
is most unusual a out Benger is that it is als 
growing. CALM Planning Officer Susan...Moore o 
controversy s rrounding Benger and some of the · fficu 
management decisions ahead. 
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Benger Swamp is like no 
other nature reserve in W.A. 
- its water levels are
artificially controlled and the
swamp bed is cultivated every
summer. Why have such
manipulative management? To
understand that it is necessary
to look at Benger's history.

History 

Over the 150 years of 
European settlement in the 
Benger area, the Swamp has 
been used for cattle grazing, 
potato and vegetable cropping, 
prisoner-of-war work camp, 
stick cutting and fodder 
cropping. Prior to this 
Aboriginals used the plentiful 
supply of food offered by the 
Swamp - waterbirds, frogs, 
tortoises and wetland plants. 

Local Aboriginals referred to 
the place as 'Bengerup' (place 
of water) or 'Beenja' (big 
water). In April 1836, 
Governor Stirling, the first 

The main drain at Senger 
Swamp. 

European to explore the area, 
described it as a 'vast marsh 
and swampy plain, 2 miles 
long'. 

By the 1890s the agricultural 
value of Benger Swamp had 
been recognised. Cattle were 
grazed on the dry Swamp bed 
over the summer months and 
by 1910 subterranean clover 
and water couch had been 
planted to provide pasture for 
stock. In the early 1900s the 
first potato crops were grown. 

The 1910s was a decade of 
rapid expansion of the potato 
growing industry on Benger 
Swamp. The area was divided 
into 152 lots with an average 
size of 2-4 ha. As well as 
potatoes other vegetable crops 
such as peas, beans and maize 
were grown. 

During World War II there 
was a lack of workers so the 

potatoes were harvested by 

prisoners-of-war Under the 
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supervision of the Forests 
Department, the prisoners -
known as the Civil Alien Corps 
- worked on the potato crops
at Senger and Donnybrook.

By the 1960s only a small 

percentage of the Swamp was 
still being used for potato 
growing. Despite several 
irrigation trials Senger could 
not compete with the better 
potato-growing areas around 
Manjimup. 

To enable crops to be grown 
and harvested before flooding 
in late May, the Swamp was 
drained in early December. To 
allow drainage (and facilitate 
filling) of the Swamp, and to 
prevent flooding of adjacent 
low-lying ground, a complex 
network of levees and drains 
was constructed. Thus, water 
levels on the Swamp have been 
artificially controlled for most 
of this century. During this 
time the Swamp was reduced 
from over 1000 ha to 570 ha. 



Agriculture also led to a 
number of other changes. The 
200 ha cropped between 1920 
and 1960 were treated with 
fertilizers and insecticides such 
as DDT. The native vegetation 
was cleared or disturbed. 
There was invasion by exotic 
species, particularly the rush 
T ypha oriental is (bulrush) which 
several botanists believe to 
have been introduced with 
European settlement. Fires 
were used to clear parts of the 
Swamp prior to ploughing. 
The introduced Typha stands 
rapidly regenerated from its 
underground roots, but many 
of the native melaleucas were 
killed. The melaleucas are 
particularly important as they 
provide nesting areas for a 
number of waterbirds, 
including the Freckled Duck. 

Benger Swamp is ranked, by 
the Royal Australasian 
Ornithologists' Union, as one 
of the top ten wetlands in 
south-western Australia. They 
observed over 3 000 birds in 
November 1982 and 4 3000 in 
December 1985, with a total of 
50 waterbird species -
including 12 that were 
breeding. The Swamp is also 
one of nine known areas in 
south-western Australia where 
Freckled Ducks breed. The 
Freckled Duck is considered 
rare and in need of special 
protection in W.A., and is fully 
protected in all Australian 
States. 

The conservation values of 
the Swamp were highlighted 
by honorary game warden Reg 
Taylor, who kept detailed 
records of waterbird use of the 
Swamp between 1957 and 
1969. During the 1950s he 
regularly observed 2 000-3 000 
ducks on the Swamp. Among 
these ducks was the rare and 
endangered Freckled Duck. He 

Damsel-fly (top). 

Great Egret (Egretta 
alba). 
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The Sacred Ibis 
(Threskiornis molucca) 
tokes flight from Benge, 
Swamp (left). 

A swamp for all seasons: 
the some spot during 
winter: prior to planting; 
and planted with the 
fodder crop sudox 
(below). 

Looking like the 
inspiration for a pointing 
of the Heidelberg School, 
these dairy cattle graze 
peacefully near Senger 
(bottom). 
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studied their nesting and made 
an important contribution to 
our knowledge of this species. 
This information provided the 
basis for purchase of 56 ha of 
the Swamp in 1973, by the 
then Department of Fisheries 
and Fauna. 

Habitat Requirements 
The Swamp provides a range 

of habitats, both at one point 
in time, and through-out the 
year. In the former case, the 
Swamp offers open water or 
mudflats or grasslands 
(depending on the time of 
year), bulrush stands and 
melaleuca thickets and forest. 
Over the year a range of water 
levels, across all three major 
habitat types, is provided -
from deep water (usually 
70 cm) to drying mud flats. 
Areas of open water are 
particularly important as they 
provide landing and refuge 
areas, as well as feeding 
grounds, for numerous 
waterfowl. 

The Need for 
Manipulative 
Management 

Senger Swamp is an example 
of the dilemma of managing an 
environment that has been 
severely disturbed; an 
environment that nevertheless 
has very high conservation 
values. 

Integrated management is 
essential to deal with pressing 
issues such as bulrush control 
and duck shooting. 
Management decisions must 
also take into account complex 
land tenure. 

It is essential to control the 
spread of bulrushes, which 
currently cover 50 per cent of 
the Swamp. If control 
measures are not implemented, 
they are.likely to spread and 

A burnt Melaleuca 
rhaphiophylla. 

cover the remaining 20 per 
cent of open water. 

At present, ploughing and 
subsequent cultivation of open 
areas of the Swamp appears to 
be the most effective and 
economic method of 
controlling the spread of 
bulrushes. There are two 
possible approaches to 
cultivation - either employing 
contractors or leasing parts of 
the Swamp to local farmers. 
Leasing parts of the Swamp to 
local farmers, for fodder 
cropping, creates few costs for 
CALM and provides a small 
return to local farmers who 
undertake the work. 
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This has significant 
implications for drainage. If 
fodder crops are grown the 
Swamp can be left to dry 
naturally, as their short 
growing season allows 
harvesting before the Swamp 
floods in June. Vegetable crops 
on the other hand have longer 
growing seasons requiring that 
the Swamp is dry and ready 
for cultivation by mid-January. 

Over the last 10-15 years 
the date of commencement of 
drainage has been based on the 
need to retain water in the 
Swamp for as long as possible 
to provide waterbird habitat 
and the need to have the 



Swamp dry by mid-January so 
cropping can commence. It 
should be noted that if the 
Swamp was left to dry 
naturally it would only take an 
extra six to eight weeks to dry. 

This artificial drainage 
regime has led to expressions 
of concern, particularly in 
recent years, that the Swamp's 
value as a refuge is being fore
shortened by a number of 
weeks and its values as a 
breeding area are being 
similarly affected. To assess 
the effects of leaving the 
Swamp to dry naturally the 
draft management plan 
proposes that the Swamp be 
divided into two 
compartments, north and 
south. The northern 
compartment will be drained 
so it is dry by mid-January, and 
the southern compartment will 
be allowed to dry naturally. 
This proposal will enable the 
Department to determine 
whether more waterbirds will 
use the Swamp if the entire 
area is allowed to dry naturally 
and if there are any adverse 
effects (e.g. increased salinity) 

that may be associated with 
natural drying. 

Water level management is 
made more complex by the 
range of land ownerships on 
the Swamp. Eighty-seven per 
cent of the Swamp is 
controlled by CALM, with 13 
per cent under private 
ownership. A portion of this 
privately owned land is used 
for vegetable cropping, 
requiring that the Swamp be 
dry by mid-January. Allowing 
the southern compartment to 
dry naturally will not result in 
land-use conflict as all 
privately owned land lies in the 
northern compartment. 

Senger Swamp has been 
used for many years for duck 
shooting. Over the last couple 
of years concern has mounted 
that duck shooting, although 
strictly controlled, may be 
threatening the Freckled 
Ducks at Senger. In December 
1986 the Minister for 
Conservation and Land 
Management closed Senger 
Swamp to duck shooters for 
the 1987 season. 
To achieve integrated 
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management and clarify 
management direction a draft 
management plan was 
prepared and released for 
public comment in December 
1986. The public submission 
period associated with the 
draft plan provides an 
opportunity for those 
interested to comment. 

Successful management of 
Senger Swamp for waterbird 
conservation is dependent on 
intelligent professional 
decisions and ongoing local 
support. 

Copies of the draft plan are 
available for your comment. o 

Write to: 
Di John5 
Department of Conservation 
and Land Management 

SO Hayman Road 
COMO WA 6152 

Phone: Di Johns, 367 0481 

The rare and 
endangered Freckled 
Duck (Stictonetta naevosa).



LETTERS 

May I congratulate all 
concerned with Landscope 
on the consistent high quality. 

With regard to the prison 
trees mentioned in the last 
issue, I heard another story 
many years ago that a 
mentally disturbed person was 
found by the police sheltering 
in the tree and he claimed he 
had been imprisoned there. 

I will be in the west in 
January and hope to renew 
old friendships. 

Vincent Serventy 

/.$ a teacher of 
environmental education and 
a long-time member of four 
wheel drive club in Perth I offer 
the suggestion that 
Landscope would be an 
appropriate forum for advising 
the public of proposed and 
recent track closures in 
National Parks. On a number 
of occasions in the post year ! 
have been involved with 
organising Club trips through 
National Parks/State Forest 
areas. Having initially 
consulted relevant maps and 
then conducting 
reconnaissance/ suNey trips 
we have been surprised 
several weeks later when 
taking club members through 
these areas to find tracks 
closed for conseNotion 
management. 

I have enclosed a gift 
subscription for our club with 
the hope of a wider 
readership of your magazine. 

Alan May 
Dept. of Social Science 
W.A.C.A.E. (Mt. Lawley Campus) 

The best thing to do Is contact the 
Regional Office of CALM. or the local 
ranger ( phone numbers are listed in 
the country directory) before you 
embark. You will then get up-to-the
minute advice on track closures. fire 
or road hazards, as well as good local 
informatlon on features and new 
facilities. Ed. 

Please find enclosed a 
photograph of a victim of 
littering along the North-West 
Coastal Highway near Minilya. 

Attracted to ants the 
goanna poked its head in a 
little too for and would have 
died a lingering death if not 
found wandering on the road 
verge. The goanna was 
released with no ill effects far 
away from the road. 

George Kulek 

Your Bungle Bungle article 
in the Summer Edition 1986/87 
was interesting and I have two 
questions that may be of 
interest to other readers. 

(1) You commented that
'Bungle Bungle become a
symbol of our wild north
west'. While I hove been
guilty of also referring to
that area as 'the north
west' should it not be
referred to officially as 'the
NORTH-EA5T'? (Wyndham
East Kimberley Shire for
example as opposed to
the Kimberley West Shire
across at Derby .... also is
not the Pilbara the true
north-west?

(2) On page 23 What is
Bungle Bungle'?

My question - What does
Bungle Bungle mean?

How did 'ir come by it's
name?

S.D. Breeden

My research proved fruitless - I leave 
this Question to the readers. 

Ed 
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I wish to congratulate 
everyone connected with the 
publication of this beautiful 
magazine. I am a retired 
compositor ( after 50 years in 
the printing industry), and the 
format, layout, art-work and 
type selection in this 
publication is first class. It Is 
very pleasing to see the results 
of excellent craftsmanship. 
Keep up the good work. 

M. Chance

Editor's Note 
We wish to apologise for the 
discontinuity in last Issue's 
article ·saving the Whales'; 
some paragraphs were 
transposed during production. 

Your letters are welcome. Please 
address any correspandence to: 

The Editor 
landscape 
50 Haymon Rood 
COMO, WA 6152 

Western Australian Art and Artists 
1900-1950' will be open until 
Morr,h 2Q, 1987 ot the \A/.,IJ.. A:t 
Gallery. This show Includes 
paintings, prints, drawings and 
watercolours by over 50 local 
artists. 

Karri Forest. 1925. George Pitt Morison 



This young Boobook Owl (Ninox novaeseelandiae) was found inside the 
entrance to Crystal Cave, Yanchep National Park, by Ranger Rod Annear. 
and photographed by Ranger Terry Goodlich. 

The Boobook gets its name from its two-noted call which sounds like 
'boo-book' or 'mo-poke'. Its call is remarkably like a nocturnal version of 
the European Cuckoo. 




