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enabling them to be relocated to natural habitats. 
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W
estern Austr:dia is home to 

many strange, showy and 
wonderful pLmts, including 

the Albany pitcher pbnt ( Ccpha/0111s 
j,,1/iwlnris), the sundcw family (Droscra), 
kingias, the evcrlastin gs, the banksia 

family and the southern heaths. But 

equally intriguing are the almost 

unknown tiny plants that inhabit 

many of our wetlands-members of 

the Centrolepidaceae, Hydatelhceae 

and Juncaginaceae families. These 

plants have ancient lineages ste111111ing 

fi-0111 deep in the past, when Australia 
was joined with other continents 

as the supercontinent Gondwana. 

Traditionally, these fascinating pyg111y 

plants have been placed close to the 

grasses in their taxonomic classifications. 

But new research has revealed them to 

be more closely related to primitive 

flowering plants like the waterlilies. 

Small but significant 

Despite being wetland plants, these 

tiny plants are supremely well adapted 

to our dry climate. They are tiny and 

able to grow fast and furious in very 

ephemeral wetlands on granite rocks, 

seeps on salt lakes and clay pans. Most 

of these highly reduced species arc wind 
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pollinated (:1 few arc water pollin;1tcd), 

with very simple flowers consisti ng of 

:t single :rnthcr or ov:try :111d no petals. 

Their dry pollen is usually held up 

to the wind and they have feathery 

stigmas to catch the pollen. Often the 

flowers and the whole plant arc red in 

colour-a sunscreen to protect their 

delicate leaves and flowers. l3ecn1sc 

of their size and r:1ther ch:tracterless 

flowers, few people notice these pbnts 

and their true relationships have long 

re111ained obscure. 

The Hydatellaceae are :1 s111all 

southern hemisphere family of 10 
species in the genus Ti-it/111rin (five in 

southern WA, one in New Zealand 

and one in India), with 80 per cent of 

species found in southern WA confined 
only to the area. 

Until recently they were included 
in the fa111ily Centrol epid:1ceae-itself 

a southern hemisphere family of 33 
species in four genera (Ap/1elia, Brizit!a, 
Cc11trolepis :md Caimardia). This f:t111ily 

also has 111any species in southern WA, 
with 65 per cent of them endemic, 

normally dampland annuals. Some 

species have bristly fruits and are 

distributed on fur or feathers, some 

hold their seeds on the parent plant 

during summer but most shed the111 

i11to the dryi11g mud. 

Defining the difference 

l11 1976,species of the Hydatellaccae 

family were segregated from the 

Ce11trolepidaceae family because of 

differences in their polle11, a11ther 

structure, embryologic:il differences :rnd 

seed a11atomy. They also differ in 111any 

aspects of their biology from other 

111embers of the Centrolepidaceae. The 

Hydatellaceae are normally sub111erged 

aqu:itics, with thin soft leaves that often 
lack gas-exchanging openings called 

sto111ates . T hey shed their seeds into 

the drying mud a11d appear to have 

110 specialised dispersal systems. Nearly 

half of the species have the sexes 
separated 011 different pla11ts. However, 

so111e pla11ts classed as wind-pollinated 

members actually appear to use water 

and several appear to be able to set seed 

without fertilisation. 

Since being separated in their 

classification, the relationships of this 

small family have remained obscure, 

with numerous possible relationships 

proposed. But recently, using DNA 

studies, the H ydatellaceae has become 
regarded as a very primitive group 



Above The female form of common 
trithuria (Trithuria austinensis), flowering 
in a granite pool in Cape Arid. 

Right The male inflorescence of common 
trithuria. 

Far right Claypan trithuria (Trithuria 
bibracteata), a bisexual plant, in flower. 

Below The inflorescence of pointed 
centrolepis (Centrolepis aristata), showing 
pollen held in boat-shaped anthers. 
Photos - Greg Keighery/ OEC 

of flowering plants , more closely 
related to basal flowering plants such 
as the waterlilies, rather than other 
monocotyledons, such as grasses or 
lilies. A very recent study suggests 
that they even nourish their embryos 
externally, more like a conifer than a 
flowering plant. 

Despite being inconspicuous in 
flower and stature, Ii-ithuria in the 
Hydatellaceae family has hit the 
scientific press with stories of its 
unusual nature and new classification. 
It again clearly demonstrates that sn-iall 
can be very significant. 

Greg Keighery is a Department of Environment and Conservation senior principal 
research sc ient ist based at Woodvale. He can be contacted on (08) 9405 5142 or by 
email (g reg.keighery@dec.wa.gov.au). 
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T here's a rustle in the bushes at 

Penguin [sland, a flash of khaki 

trousers and Murdoch University 

scientist 13elind:1 Cannell emerges from 

underneath the low scrub. Dusting 

herself off, she gets up, grabs her tool 

box :md marches on to the next site 

where she drops to her knees :md again 

pokes her head out of sight under the 

brambly growth. 

l3elinda 1s conductin" b her 

fortnightly check of the little penguin 

(/]11dy11t11/a mi11or) nesting boxes on 

Penguin Island, recording the presence 

of adult penguins, chicks :md eggs and 

taking s:1mples of the chicks' fluffy 

Previous page 
Main Little penguins at the Penguin 
Experience Island Discovery Centre. 
Photo - Michael Pelusey 
Inset and this page below Penguin Island. 
Photos - Michael James/DEC 

~ 

covering of down. An assistant takes 

notes of the site number, the weight of 

the bird if encountered, its approximate 
:1ge and whether it has been marked 

with :1 micro-chip. 

It's :1 repetitive task that takes most 

of the d:1y but l3elinda tackles the task 
with enthusi:1sm. She's continuing :1 

proJect that st:1rted 111ore th:rn 20 years 

ago :md aims to understand more 

about these delightful creatures. Despite 

years of study, much :1bout these birds 

remains unknown. And recent trends 

suggest the Penguin Island population 

could face decline if their food sources 

dwindle and boat traffic incre:1ses. 

Penguin Island 

The 12.5-hectare Penguin 

Island Conservation Park lies just 

600 metres off the mainland coast 

near Itockingham. It is co111plctcly 

surrounded by the waters of the 
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Sho:1lw:1ter Islands Marine Park, which 

features a combination of shallow 

waters, rocky reefa, islands and seagrass 
meadows-a diverse range of habit:lts 

that are important for little penguins 

and other seabirds and shorebirds as 

well as bottlenose dolphins, Australian 

sea lions and other marine life. 

Penguin Island itself is home to 

Western Australia's biggest colony of 

little penguins, sometimes called fairy 

penguins or blue penguins. [ t is the 

northern-most little penguin colony 
in WA :md the western - most in the 

world. Aside from small populations 

on Garden Island and Carnac Island, 

the next closest colony is at Albany in 

the south, though they have also been 

recorded at other destinations in the 

south-west. Despite Penguin Islands' 

position within a protected marine park, 
it lies in re:1sonably close proximity to 

heavy industry at Cockburn Sound. 
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The colony of little pengums on 
Penguin Island has been given the 
highest conservation status of the 256 
n1ajor colonies oflittle penguins around 
Australia. This status was awarded 
after considering the population size, 
location, vulnerability and history of 
scientific research. 

So why do little penguins favour 
Penguin Island and not other coastal 
habitats? The penguins remain close to 
the coast, rarely travelling more than 
10 kilometres from the shore. Radio­
tracking and satellite tagging of the 
Penguin Island penguins have revealed 
they mostly stay within the Murray 
Reef System, which lies roughly 10 
kilometres from the coastline.They also 
need to be within 20 to 30 kilometres 
of a reliable food resource, to have 
few predators, and be exposed to few 
threats. 

While the penguins face several 
threats , Belinda and her fellow 
researchers at Murdoch University and 
the University of New South Wales can 
only determine whether populations 
are stable, increasing or in decline if 
they know the size of the population. It 
is difficult to accurately determine the 
population of Penguin Island penguins 
because it is impossible to locate and 
check every natural nest on the island 
without damaging or destroying the 
tangled undergrowth in which the 
nests are made. However, one way of 
estimating the population is to mark 
the penguins , release them and see 
how many times they are recaptured. 
Penguins will often re-use the same nest 
site from year to year so the information 
gleaned from monitoring nest sites 
helps make population estimates. 
In addition, Belinda and her team 
conduct night beach counts at four 
different sites on the island, one site 
per night, and repeat this four times 
a year. They set up a temporary 
fence at a beach site that penguins 
use for arriving back at the colony. 

Top right The urban spread of Rockingham 
with Penguin Island in the foreground. 
Photo - Dennis Sarson/Lochman 
Transparencies 

Right box inset A little penguin. 
Photo - Michael James/DEC 

Little penguins are aptly named­
they are the smallest of all penguins, 
growing to Just 330 millimetres tall. 
They are also the only penguin to 
breed in Australia and the only one 
to wait until dark before returning 
to their colony. In the evening, they 
fo1·m groups and cross the beach to 
the sand dunes where they nest In 
crevices and burrows. On Penguin 
Island, the soft sand means burrows 
often col lapse so they nest under 
the thick scrub instead . They signal 
time for the morning return to the 
oceans with a 'yap -yap' cal l before 
they regroup and waddle down paths 
to the beach and the sea. 

Little penguins usually live for about 
six or seven years but have been 
recorded to live fo1· up to 20 yeaI·s. 
They reach sexual maturity ai. two 
years and choose their mate after a ritual ised courtship . 

Adults share incubation duties, one parent sitting on the eggs while the other 
feeds at sea. Eggs hatch after f ive weeks, after which the chicks grow rapidly. 
They are left by themselves at about two weeks old while both parents spend the 
day at sea catching enough food for their offspring. The young penguins leave the 
nest at eight weeks old. At Penguin Island , they take to the seas, only to return 
to their Penguin Island homes after at least one year. No one knows where they 
travel during thi s time, The adult penguins can lay two sets of eggs In a year, and 
depending on food availability, may raise both clutches. This ability to reproduce is 
important, especially as up to 70 per cent of the chicks die w1th1n the fi rst yeaI· 

These superb swimmers 'fly' through the water using the1 1· modified wings, m 
flippers. They lie belly down on the surface of the water when at rest. The Penguin 
Island birds dive to depths between one and 20 metres, with a dive duration of about 
10 to 30 seconds. Their dives here seem to be lim ited by the depths of water they 
are in , as little penguins elsewhere can dive up to 70 metres. These hard -working 
little birds can dive 150 times an hour In their search fo1· food- a feat recognised 
in thei1· scientific name, Eudyptula, which is Latin for 'good little diver'. 
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As the penguins come ashore they 

are co1-ralled, marked , weighed and 

rele;1sed. I11forn1ation from this study 

over three years will help better assess 

the numbers of penguins which i11h;1bit 

the isla11d annua ll y. 

In addition , the Department of 

Environment and Conservation (I )EC) 

has installed a video camera which 

records one of the beaches at rnght, 

e11;1bling penguins to be co unted as 

they com e ashore. Data gle;111ed fi-0111 the 

c;unera wi ll help with ;rny future studi es 

into the Penguin Isbml popuLttion. 

Research 

T he Pen gui n lsbnd study-fund ed 

by D EC, Austr;1li;111 l~csca rch Cou 11 cil 

Linkage, Frcrn:mtle Ports, Department 

of l)efcnce,Tiwcst and Winifred Violet 

Scott Trust-involVL's fortn ightly checks 

of 120 111;111 -m;1dc nest boxL'S ;u1d 58 

11atur;d nest sites on Penguin IsLmd ;111d 

13 nest boxes 011 G;1rden Island . The 

nest boxes arc p;irticubrly useful :is they 

e11:1blc rese;1 rchers to e:1si ly obsnve the 

penguins, eggs :111d chicks ;111d :1cccss 

thcin to weigh ami 111ark them fi1r future 

idc11tifie1tirn1.The penguins arc 111arkcd 

hy inserting a gr:1i11 -s izcd 111 icro-chip 

u11dcr the pe11gui11s' skin- the same w;1y 

that dogs ;llld c:1ts arc micro-c hipped. 

The penguins ;1rc then simply sc:111ned 

for identification. 13y monitoring nests 

with known individua ls, Llclinda and 

her team c:111 determine when the 

penguins ;ire breeding, how successfu l 

they arc ;1t raising ch icks, how mu ch 

weight the adults ga in or lose during 

the breeding season and how we ll the 

chicks are growing. 

Twenty yc:irs of study on Penguin 

Island and eight years on Garden Island 

has helped Llelincb work o ut differences 

between years and potenti:1lly the c:1use 

of differences. For ex:1111plc, a late st;1 r t 

to breeding, coup led with lower than 

average body weight or poor breeding 

success, is like ly to indica te that fish 

;1bundance is lower than normal. 

Top left Juvenile little penguins in a nest box. 

Centre left Little penguins nest in th ick 
scrub on Penguin Island. 

Left Murdoch University scientist Belinda 
Cannell monitors and stud ies the Penguin 
Island penguin population. 
Photos - Jiri Lochman 



Last year's research may reveal a 
troubling trend. It showed a much 
lower number of breeding birds (only 
112 eggs were laid in the Penguin 
Island nest boxes in 2008, compared 
with 173 in 2007). However, as about 
60 new boxes were added in 2006 
and penguins are less likely to use 
the boxes immediately, these figures 
cannot be compared against longer­
term averages. Belinda has also recorded 
greater fatalities in the past year, birds 
weighing less than average and moulting 
occurring much later than usual. Little 
penguins must reach a certain weight 
before moulting begins. These factors 
suggest the penguins may be eating less. 

The argurn.ent that this is caused by 
a scarcity of food is lent further weight 
by satellite tagging of 30 birds over 
two years. During incubation, one of 
the parent birds usually leaves the nest 
for three to five days in search of food 
while the other parent incubates the 
eggs . When one parent returns, they 
swap roles, allowing the other parent 
to forage for food before returning to 
the nest. But recent tagging has shown 
the parents to be away from the nest 
for much longer than the usual three to 
five days- up to 13 days. This suggests 
the penguins may have to hunt longer 
and harder to find food, leaving their 
mate literally starving on the nest while 
they await their partner's return. 

So what is causing the apparent 
demise in their food source? 

Penguin diet 

Past examinations oflittle penguins' 
stomach content has revealed they 
feed primarily on whitebait, pilchards , 
anchovies, garfish and blue sprat, with 
whitebait forming 60 to 80 per cent 
of the diet. So if penguins are failing 
to gain weight, it is likely that these 
species, particularly whitebait, may be 
less abundant. 

However, determining what could 
be affecting these species is difficult. 
Department of Fisheries research 
showed an increase in juvenile salmon 
numbers last year. As older salmon eat 
smaller fish like whitebait, this could 
be having an effect on penguins. Past 
research has also shown a correlation in 
a strong Leeuwin Current and penguins 
weighing less than usual. However, while 
there are theories why the current and 
its warming, south-ward flowing waters 
have this effect, at this stage Belinda 
says there's no definitive answer. 

Conservationists have expressed 
concerns that plans for a new boat ramp 
at Port Kennedy may further threaten 
pengum food sources. The proposed 
ramp is positioned near a whitebait 
nursery, potentially threatening 
whitebait populations- a maJor food 
source for the little penguins . 

Above Penguin Island. 
Photo - Sarni/le Mitchell/DEC 

A precarious existence 

Declining fish stocks are not the 
only threat facing little penguins. Like 
other marine creatures, they are prone 
to entanglement in fishing line and 
other debris (see 'Don't rubbish our 
marine wildlife' on page 40) . Their 
tendency to make shallow dives and 
to rest on the smface of the water 
also makes them prone to boat strikes. 
Studies have revealed that some penguins 
spend almost 70 per cent of their time at 
sea in the top one to 1:\vo metres of water. 
Belinda has reports of many penguins 
that have been killed or wounded from 
boat propellers. In fact, 30 per cent of 
the dead penguins Belinda studies have 
evidence of injury likely to have been 
sustained from watercraft. This problem 
is exacerbated in the Rockingham area 
as it is reported to have the second 
highest boat ownership per capita in 
WA-a trend that is increasing. 

Water pollution may also be 
banning penguins. However, no study 
has been made into the effects of water 
quality on penguins. Oil spills and 
damage to nesting sites through storms 
or erosion also threaten little penguins 
and their habitats. 

LANDSCOPE 13 
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Protecting penguins 
Despite the threats fa cing these 

delightful creatures, ongoing study is 
providing guidance for management to 
protect the penguins on Penguin Island. 
DEC, which manages Penguin Island 
Conservation Park and the surrounding 
marine park, regularly consults with 
Belinda and other researchers when 
it conducts work on the island. It has 
installed boardwalks across the island 
to enable visitors to ex plore, without 
damaging the nests of penguins and 
other seabirds that :ire nestled in the 
undergrowth. In 1995, the Department 
of Conservation and Land Management 
opened the Penguin Experience Island 
Discovery Centre. The centre features a 
central enclosure which houses a sniall 
colony of penguins that have been 
rescued and nursed back to health. 
An army of dedicated volunteers 
and DEC staff nuns the enclosure 
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and related interpretive displays :md 
provides visitors with information 
about the penguins and their biology. 
By allowing the publi c to see and 
learn about the penguins here, they :ire 
discouraged from trampling across the 
island's fragile vegetation in an attempt 
to find the secretive birds themselves. 

DEC has undert:1ke11 :1 beach 
renourishment progr:1m on the south 
side of the island, adding some I 0,000 
cubic metres of beach s:md on the 
beach in attempt to reduce erosion. 
Continued erosion was endangering 
the infrastructure 011 the island ;1s well 
as the arrival point that some penguins 
use to access their nests.A combination 
of storms and high tides in 2007 
resulted in a vertical wall of sand that 
the penguins could not climb up to get 
to their nests. Sand bags were originally 
put in place to help the penguins access 
their nest sites- a move which helped 

Left Beach renourishment program work 
on Penguin Island. 

Below left Belinda Cannell checking one 
of the penguin nesting boxes. 
Photos - Sarni/le Mitchell/DEC 

one s:1telli te- tagged penguin to find its 
mate. Another penguin, however, spent 
five nights returning to the island but 
could not find its way to its nest :1nd 
eventually gave up. Sin ce the ;iddition 
of the sand to the beach, consequent 
study has found that although penguins 
must travel over wide stretches of 
beach, they have successfully :1ccessed 
the shore and their nests. 

Penguins and people 

Despite 20 ye:1rs of study, much 
remains to be learned about these 
ende:1ring birds. However, funding for 
the current study ends in September 
2009. Further study would unlock 
more of the secrets about little 
penguins- inforrn:1tion like wh ere 
they go after they leave the nests 
and just how threatened th ey are. 
Stopping briefly near the azure w;1ters 
of the Shoalw:1ter Islands Marine !'ark 
that surround !)enguin lsl:md, Belinda 
speaks of her hope to learn more about 
these enigm:1tic birds. 

"They need so meone to be an advocate 

for them," she says. 

"With in crc;1si11g u rb~1n isation conies 

i11 cre:1s i11 g th rc-;1ts. We hun1:ms recreate 

in the same waters th e pengu ins rely on 

for survival. Without more information , 

we won't be able to offer them the 

protec tion they deserve." 

Samii le Mitchel l is a Department 
of Environment and Conservat ion 
publ icat ions offi ce1- and LANOSCOPE 
editor. She can be contacted on 
(08) 9389 8644 or by email 
(sam i I le . m itchel l@dec. wa. gov. au) . 

Thanks to Dr Belinda Cannel l f rom 
Murdoch Universit y for her assistance 
wi t h thi s art icle. Unt il September 
2009, Belinda can be contacted on 
(b.cannell@murdoch.edu.au). 



bookmarks by Samille Mitchell 

Birds of the Greater 
South West Western 
Australia 
Author: Simon Nevill 
Publisher: Simon Nevill Publications 
304 pages, soft cover, full colour 
ISBN: 978 0 9803 4812 5 
RRP: $34.95 

This delightful full-colour field 
guide helps bird watchers to 
identify the myriad of bird species 
that occur from Carnarvon in the 
north to Kalgoorlie and Esperance 
in the south-east. The first section 
of the book focuses on the region 
itself, habitat types and provides 
tips for people who are new to bird 
watching. 

The bulk of the book is 
dedicated to individual bird 
species, with information on their 
description, status and where to 
find them. Each species entry 
features a distribution map and 
colour photographs. 

Fixing Climate: The 
story of climate science 
add how to stop global 
warming 
Authors: Robert Kunzig and 
Wallace Broecker 
Publisher: Profile Books 
ISBN: 978 1 8466 8860 7 
288 pages, soft cover 
RRP: $29.95 

Wally Broecker-one of the 
first scientists to recognise global 
warming (he is said to have coined 
the term)-joins forces with science 
writer Robert Kunzig to produce 
this look at the Earth's volatile 
climate history. The book deals 
with ice ages, planetary orbits 
and more -all written in a popular 
history style. It concludes with 
some wild ideas to combat climate 
change, including artificial trees 
and underground storage. 
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Geology of Western 
Australia's National 
Parks 2nd Edition 
Author: Peter Lane 
Publisher: Peter Lane 
ISBN: 978 0 6464 8217 0 
108 pages, soft cover, full colour 
RRP: $29.95 

The second edition of this 
book makes the often complicated 
science of geology accessible to 
the layman. It provides easy-to­
understand descriptions of geology 
in many national parks across the 
State. You can learn fascinating 
facts like how the south coast is 
the remains of an alpine mountain 
range, how Kalbarri National Park 
shows signs of the first life to 
have emerged from the oceans, 
how Karijini National Park may 
hold clues to some of the earliest 
bacterial life on the planet, and 
more. 
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C aves hold an almost primal 

fascination to visitors. It 's simply 

enthr:1lling to explore th ei r dark reaches , 

lll arvel at th ei r jewel-like forms and 

guess at the people or animals who 

h:1ve used th em ove r the 111 ill c1111 ia.You 

may be i11 a cave stl'epcd in Aborigina l 

legend, one that is home to prehistoric 

foss ils o r you may be so111ewhere tha t 

harb o urs bizarre life fo rms found 

nowhere else i11 the world . 

Wes tern Australia 1s ho me to 

thousands of caves r:111g111g fro1 11 

yawnrng cave rns co 111p le te with 

da zzling crystal-like formations to tiny 

tunnels wending deep within the earth. 

Many come ado rn ed with underground 

streams or Jllirro r-like bkes, further 

ad din g to th eir bea uty. The south-west 

is parti cu larl y ri ch in encha ntin g caves 

o pen to tou r ists. 

Cave formation 
Caves are mostly formed within 

areas o f limestone, which is partia ll y 

so luble and there fore pro ne to 

dissolution into features like caves :1nd 

go rges.These bndsc:1pes, for med lll:1inl y 
by th e dissolving of roc k, arc known as 
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karst landscapes . In addition to caves, 

karst fea tures include such formations 

known :is limesto ne pavl'111ents, closed 

depressions known :is dolines and the 

Pin nacles in Nambung N:1tio11al l':irk 

ne:1r Cerv:rn tcs. 

13ut w hat exactly is liml'stone :1nd 

how docs it form? Li111 es tonc is :1 

scdilllcntary rock co nta ining :it le:1st 

50 per ce nt calcium ca rbon :ltc. M ost 

li111esto nc w:1s form l'd in an cien t Sl'as 

by marin e anima ls, plants and micro­

o rgani sms that made use of th e calcium 

c1 rbonate from the sea wa ter in the 

co nstru ction of their shells, skeletons 

and o ther stru ctures. The main areas 

o f limeston e in WA occur in th e 

so uth -wes t, Nulbrbor, Cape R.ange 

near Ex111ou th and Kimberley. 

Limestone is not very so luble in pure 

w:1ter, however, ground water is usu ally 

sligh tly acidic due to th e presence of 

ca rbon dioxide from plant decay. This 

forms weak carboni c acid which , over 

grea t periods of time, can dissolve away 

the rock to form caves. M ost caws 

were fe)r111ed by w:itcr moving slowly 

throu gh the zone below the water t:1blc, 

1nainly :1t the top of the s;1turated zon e. 

Cave passages may form along cracks 
and fractures in the limestone. 

Nature 's crystal wonderland 
The m ost spect:1cular caves are 

home to deco rati o ns know n as 

speleotherns. T hese natural forinations 

form :111 underwo rld of dazzling beauty 

:llld i11trigt1 L'. T hey sh ine like Jewels, 
hang like d:1ggers and adorn cave 

w:ills, ce ilings and floors with weird 

and wonderfu l forms. T hey range in 
size fro m minute helictites, only ;1 fow 

millimetres lo ng, to large pillars and 

flowsto nes weighing several tonnes. 

There are also stalactites, stalagmites, 

shawls, columns and straws. But what 

exactl y are these weird fo rma tions and 

how do they fo rm? 

T he speleothems typically found 

within caves co m e from a secondary 

deposition , usually of calcite (ca lciu11 1 

ca rbonate crystal) . Other depositions 

found in WA are halite (sodi um chloride 

o r common table salt) and gypsum 

(ca lcium sulphate). Cave deco rations 

usu:dl y t;1ke n1:llly thou s;rnds of yc;irs to 

fo rm :llld arc therefore non-renewable 

in human li fet ime sc:1ks. 

Speleothems are cre:1ted when 
slightl y ac idic w:1tcr seeps down 

through th e limesto ne bedrock an d 

dissol ves calcium carbonate. Wh en 

the so lutio n rea ch es an air- fill ed 

cave, a discharge o f carbon dioxide 

may alter the water's ability to hold 

these minera ls in so luti o n, ca usin g 

its solutes to precipitate. Over time, 

th e accumu la tion o f th ese precipitates 

may fo rm speleothems. T he rate of 

speleo the m growth depe nds on the 

amount of ca rbon dioxide held in 

so luti on, rain fa ll, surfoce veget:1tion, 

density o f the lim eston e, temperature, 

and o th e r factors. Different 

combinati o ns o f foctors crea te different 
speleothems. 

Previous page 
Main A cave in the Boran up Forest in 
Leeuwin-Naturaliste Nationa l Park near 
Margaret River. Some caves are so fragile 
that specially permitted visitors must 
remove their shoes. 
Photo - Ross Anderson 
Inset Yanchep National Park cave. 
Photo - DEC 

Left Lake Cave. 
Photo - Samil/e Mitche/VDEC 



Ancient animals 

Caves can act as windows to the 
past-virtual museums of treasures 
that provide clues to ancient anirn.als 
which once roamed the Earth, early 
human inhabitants and climate from 
days long past. 
A cave's constant conditions , alkaline 
environment and protection from 
disturbance means they are ideal for 
preservation of fossil and sub-fossil 
material. As such, caves are often home 
to fossilised remains of animals that 
may have fallen into caves, animals 
that may have used the cave as a lair or 
bones that have washed into caves. 

Several caves in the south-west 
are particularly well known for their 
megafauna, which are anim.als weighing 
more than 45 kilograms that became 
extinct about 45,000 years ago. 

Legend 
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Jewel l Cave 

For exan1ple, Mammoth Cave in 
the south-west has remains of long­
extinct animals like a giant marsupial 
called Zygomaturus trilobus, that was the 
size of a small hippopotamus and may 
have lived like a marsupial version of a 
hippo, inhabiting swan1py regions and 
feeding on plants. A partial skeleton of 
a giant echidna sized one-n1etre long 
and called Zaglossus hacketti was also 
discovered here-the biggest known 
monotreme ever discovered. And two 
species of the now extinct short-faced 
kangaroo were also discovered in 
Mammoth Cave, preserved deep below 
the earth. 

In the Kimberley, Windjana Gorge 
in Windjana Gorge National Park holds 
the bones of Diprotodon (another long­
extinct, hippo-like creature), the teeth 
of an extinct giant crocodile and scant 

Top left Pendulites. 
Photo - Brian Combley 

Above left Helictites. 

Background above Diverse cave 
formations. 
Photos - Samille Mitchell/DEC 

remains of a thylacine, more commonly 
known as a Tasmanian tiger. 

Murn.mified thylacine remains were 
also discovered in Thylacine Hole in 
the Nullarbor and dated at 4,500 years 
old. Nullarbor caves also have complete 
skeletons of the m.arsupial lion 
(Thylacolco carnifex) , skeletons of three 
species of short-faced kangaroos and 
bones of a giant wombat (Phascolonus 
gig as) , a giant kangaroo (Procoptodon 
goliah), extinct species of wallaby and 
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more. These remains are dated from 

the Pleistocene epoch, from 180,000 
to I ·1 ,550 years ago, and are the best 

preserved examples found in Australia. 

Early humans 

Ancient human occupation has been 

revealed from the depths of Western 

Austra li an c1ves .The cave c1 lled Devil's 
La ir, in the so uth -west, h:1s stoll(; and 

bone artefacts, intact c:1111pfire ash­

beds and enormous quantiti es of 

111:1111111:1! and other bones which show 

Aboriginal people used the area so m e 

50,000 years ago. Some of the stone 

artefacts w ere used as tools-proof 

the caves were used for preparing 

food, making wooden i111ple111ents and 

carry in g ou t other camp activities. 

The discovery o f teeth from youn g 

chi ld ren suggests family groups visited 
th e cave. However, occupation seems 

to have been very occ1sional, perh:1ps 

taking place only during cold or wet 
weather. 

Other caves in th e region show 

food remains, identified as suc h because 

th ey are charred and occur in beds 

of long-<lead campfircs , and m:my of 
the bigger m:1m111:d bones had been 

deliberately smashed, offering fi.1rther 

proof of hum:rn occupation. 

Caves closer to the co:1st are home 

to more c:1mp fire beds, quartz artefacts, 

vertebrate remains (including fish ) and 

marine and freshwater mollusc shells. 

They arc dated at 800 years old and 

provide evidence that these caves were 

used as overnight and meal ca mps. 

Caves in other arc:1s have reve:1lcd 

fragments of burnt e111u eggs hell , 
indicating Aboriginal people ate emu 

eggs when available, and o ne site 

con tained many kangaroo jawbones 

without front teeth , possibl y because 

the teeth were removed to m ake too ls 

o r ornaments. 

Top left Giants Cave. 
Photo - Sarni/le Mitchell/DEC 

Centre left Cave spider. 
Photo - Anne Wood/DEC 

Left Calgardup Cave. 
Photo - Michael James/ DEC 



Cave life 

The dark reaches of caves offer 
too little light for plant growth and 
are therefore not associated with the 
number and variety oflife forms found 
in smface habitats. But these intense 
black habitats are son1etimes home 
to communities of bizarre creatures 
-rn.any of which live nowhere else in 
the world but their own cave. 

Troglobites are species that spend 
their entire lives 111 subterranean 
habitats, and can't survive elsewhere. 
They live an amphibious or terrestrial 
lifestyle. They usually have reduced or 
totally missing eyes and pigmentation. 
They often have elongated appendages 
such as antennae and legs. Troglobites 
are adapted to a very narrow range 
of environmental conditions such as 
temperature and humidity and so are 
particularly sensitive to change. 

Some animals (troglophiles) may 
live their entire life within caves, but 
can also be found living in suitable 
smface habitats.Yet others (trogloxenes) 
rn.ay live part of the time in caves, 
and part outside. Cave-dwelling bats 
are an example of this. They shelter 
within suitable caves but must leave 
periodically to find food. 

Stygofauna are creatures which 
live fully in water. They include cave­
dwelling crustacean species such as 
remipedes, an1phipods, copepods and 

ostracods. Given the dark environments 
in which they live, most of these 
creatures are without pigmentation and 
eyeless, or have only residual eyes. 

Cape Range National Park near 
Exmouth is home to one of the most 
significant cave fauna areas on Earth. 
The terrestrial fauna is a relict of a 
much wetter past, but the present 
day arid climate has resulted in the 
extinction of related surface-dwelling 
species. The aquatic fauna includes 
Australia's only two troglobitic fish, the 
blind gudgeon and the blind cave eel. 

Caves that feature mats of roots 
from trees growing above, such as 
some at Yanchep National Park and in 
the Leeuwin-Naturaliste Ridge, may 
harbour many aquatic cave animals. 
The root mats provide food and shelter 
for these animals, which include 
invertebrates and sorn.e night fish. Some 
of these species are ancient. And some 
of the root mat communities are listed 
as critically endangered due mainly to 
their lirn.ited distributions and falling 
water levels. 

Cave hotspot 
The Leeuwin-Naturaliste Ridge in 

the south-west is the biggest area of 
coastal limestone in WA and features 
the most easily accessible and stunningly 
decorated caves . The Departn1ent 
of Environment and Conservation 
(DEC) manages two of these caves 

Above left Bride Cave is a popular abseil 
site in the Leeuwin-Naturaliste area. 
Photo - Marie Lochman 

Above Giant limestone caves are common 
in the Nullarbor. 
Photo - Ross Anderson 

-Calgardup and Giants. Calgardup 
Cave is unlit and self-guided, providing 
the opportunity to explore at your 
own pace. It is fascinating to run the 
bean, of your head or hand torch over 
the cave walls and see what formations 
appear in the light. It's also enjoyable 
to sit on one of the several seats in 
the cave and soak up the enchanting 
atmosphere. In addition to beautiful 
crystal formations, Calgardup Cave 
contains a stream that trickles through 
the cave all year around, carrying 
nutrients to the tiny cave creatures that 
inhabit the water and many tree roots 
that can be seen dangling from the roof 
and trailing into the water. 

Calgardup Cave 1s also an 
information centre for the Leeuwin­
N aturaliste National Park and the 
booking centre for the cave and abseil 
permit system that manages access to 
the adventure caves and wild caves in 
the area. 

Giants Cave is one of the biggest 
and deepest caves on the Leeuwin-
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Above A cave in the Eneabba area. 
Photo - Ross Anderson 

Above right Adventure tours are popular 
at Ngilgi Cave near Yallingup. 
Photo - Sami//e Mitchell/DEC 

Na tura li ste Ridge. It is entered via a 

spectacular collapsed do line almost I 00 
Jlletres in diameter, ;rnd plunges 86 
metres into the earth. You can explore 
its dark reaches on a self-guided tour, 

scrambling up ladd e rs, squeez111g 
through tunnels and !lle:mdering 
through e1Hir11rnus caveri1s. T he 
infi·astructure is !llinimal , lll eaning you 

feel like ;m earl y exp lore r discovering 

this underground wonder. 

Further north ne,ir Yallingup is the 

stunning Ngilgi Cave, managed by 

Ceographe Lby Tourism Associ:1tion. 
Ngilgi was the first cave in WA to be 

opened to tourists. It has enchanted 

visitors with its dazzl ing forms for 

more than a centu ry, and also features 

in the legends o f th e local Wardandi 

Aborigiml people. 
You can join a semi-guided ewe 

tour whic h provides inform:1tio11 about 

the cave but :1 lso gives you time to 

ex plore yourself. Adventure tours 
with hard hats and head torches are 

also ava ibbl e for those wishing to 

witness the cave's deepest reaches-an 

exh ilarating way to explore. 

Caveworks runs another three 

caves open to tourists o n Caves 

Road-Mammoth, Lake :rnd Jewell. 

Mammoth Cave is one of the south­

west 's biggest and most spectacular 

caves. Its enormous caverns are thickly 
encrusted with exquisitely beautiful 
forms . Mammoth Cave is also a natural 
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ti111e capsule- home to ancient fossi l 

remains of extinct animals. 
Lake Cave's w,1tery entrance rn:1kes 

thi s cave p:1rti cul:irly stunnin g, :is it 
reflects th e stri kingl y lit formations 

that encrust the ce iling :111 d walls. In 

fact, this cave has one of th e most 

impressive and beautiful entran ces of all 

the Western Austr:ilian tourist e wes . It 

occurs at the bottom of :1 huge closed 

depression , and is so named because of 

:i n undergro und Like, which is for!lled 

by a stre:1111 flowing through the cave. 

Jewel C,lVL' is :1 treasure chest of 

lavish ewe for111ations that range from 
tiny, crystal - like clusters to enormous 

flowstones that glow gold 111 the 

artificial light. The cave is named after 

the Jewel C:1sket, :1 sma ll formation in 

the lower section of the e we. As you 

enter the cave, you 'II en counter a huge 

chamber and several tree roots spira ling 

down from th e roof. These ;ire the 

roots of karri and 111arri trees seeking 

moi sture far below. 

Protecting caves 
Many coasta l towns , farms and 

even suburbs of Perth arc situ ;1ted on 

kars t. This makes these areas prone to 

problems like sinking, coll apse, and 
pollution of groundwater. Groundwater 

moves rapidly through karst areas with 

little opportunity for filtering. As such, 
to protect karst areas it is necessary 

to consider and protect th e entire 

catchment area . 

Sinkholes and collapses in karst 
areas can occur spon taneously but are 
often th e consequence of changing land 

use and drainage on the surface. For 

example, burst water pipes have been 

respo11sible for scver,11 Lmd co llapses in 

brst areas-a 111:ijor problem if houses 

or infr:istru cture :ire situated nearby. 

When visiting c 1vcs it is important 

to remem ber that th ey arc sernitive 

to cnviron111c11t:1] impacts. C;1ves :ire 

usually ver y stable environments 

where any change can have an ;1dverse 

effect. Visitors should move c1 refully, 

di sturb as little as possible, and leave 

nothing behind . Any dama ge must 
be co nsidered irreversible in hum;rn 

lifrti111 c scales. For this reason, D EC 

:md other ewe 111 ;111:1 gers restrict access 

to caves to ensure visitors remain on 

bo:irdwalks and dcsign:1tcd paths. 13y 

doing so, they prevent dama ge to th e 

fragile decorations that visitors have 

come to admire. 

Samii le Mitchell is a Depart ment of 
Env ironment and Conservation (DEC) 
publications off icer and LANDSCOPE 
editor. She can be contacted on 
(08) 9389 8644 or by email 
(sam ille.mi tchell@dec.wa.gov.au ). 

Anne Wood is DEC caves manager and 
can be contacted on (08) 9757 7035. 

Information in t his art ic le is based on 
the newly released book Discovering 
the Caves of Western Australia. 
The book is available for 
$6.50 from bookshops 
and tou rist out lets, 
by phon ing WA Naturally 
Publicat ions on 
(08) 9334 0437, 
by ordering on line at 
www.dec.wa.gov.au/shop 
or us ing the order form 
between pages 
40and41. 
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D uring the past 12 months, 
television and print media have 

reported on expeditions discovering 
new species of pbnts on remote peaks 
in exotic locations like New Guinea 
and South Africa . In the mca11ti111c, 
continuing detailed studies of our 
bushland routinely uncover new plants 
on 1>crth's doorstep that go completely 

unreported. 
Such discoveries should perhaps 

not be unexpected since south-west 
Austr;11ia, the arc;1 west of an imaginary 

line stretching from Shark Bay to 
Israelite Bay, is an internationally 
recognised biodiversity hotspot for 
flowering plants and Perth is central to 
this region. 

Flora hotspot 

About 8,000 species of flowering 
plants occur in the south-west of 
Australia ;111d about 6,000 of these arc 
only found here. It !us also long been 
known in botanical circles th;1t plants 
arc not distributed uniformly across 
the south-west, but rather concentrate 
in a variety of nodes of high species 
richness and local cndcmism. Some of 
these nodes arc large, like the southern 
(Albany to Espcrance) ;md northern 
Quricn Bay to Kalbarri) sandplains. 
These sandy soils arc remarkable for 
both species richness and cndemism in a 
range of shrubs from the banksia, myrtle, 
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pea and heath families. Conversely, 
the wet forests of the south coast arc 
diversity centres for herbaceous groups 
such as the sedges, trigger plants and 
a wide variety of endemic species 
such as the tingle trees and Albany 

pitcher plants, whose ancestors hark 
from ancient ti111cs. 

Within these broad nodes there 
arc smaller areas that arc centres of 

locally endemic species- places like 
Stirling P ... :mgc, Fitzgcr:1ld l~iver and 
Lesueur national parks. Groups of 
plants also show different centres of 
species richness within the south­

wcst, including the cucalypts in the 
Goldficlds and the wattles in the north­

eastern Wheatbelt. 

Perth regional hotspot 

While many of these areas have been 
long recognised and well documented, 

nearly two decides of detailed survey 
work 011 the Swan Coastal Plain and 
adjacent Darling Scarp has revealed 
that the ;1rea around Perth is itself a 
local hotspot of species richness and, to 
a lesser extent, ende111is111. 

Many people have been involved 
in these decades of discovery. However, 
pivotal studies were the Southern Swan 
Coast;1l Pl:iin Survey between 1992 and 

1994 and the documentation between 
1995 and 1998 of ;ii] of the plants in 

111ore than 70 bushland areas in ,the 
same area of the Swan Coastal Plain. 

The Southern Swan Coastal Plain 

Survey focused on systematically 
comparing 111ore than 500 fixed sites 
(in 10-square-metre quadrats) in the 

different pbnt communities on the 

Previous page 
Main Fuchsia grevillea (the Darling 
Range and scarp subspecies of Grevillea 
bipinnatifida subsp. bipinnatifida). 
Photo - Jiri Lochman 

Above One of the new soon-to-be­
described species f rom within the 
Melaleuca systena complex, growing on 
the Muchea limestones near Bunbury. 
Photo - Bronwen Keighery 

Left Another new species soon to be 
described from within the Mela/euca 
systena complex growing on one of the 
Tamala limestone ridges north of Perth. 
Photo - Greg Keighery 
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D uring the past 12 months, 
television and print media have 

reported on expeditions discovering 

new species of plants on remote peaks 

in exotic locations like New Guinea 
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pitcher plan ts , whose ancestors hark 

from ancient tim es . 
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arc sma ller areas that arc centres o f 
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Stirling R.ange, Fitzgerald !liver and 

Les ueur nationa l parks. Groups of 
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spec ies ri chn ess within the so uth ­

west, including the eucalypts in the 

Goldfi elds and th e wattl es in th e north­

eastern Wheatbclt. 

.... ,~ ':' ~-,,.- ~ .,; '\·~.t- ' -· ,• . , • t4~fi~I-;: 
. .di!!-· ... 1 

.. ~_,-: , ... ,'I' ··-~ • 

. . ... ; .. .,,J· ,.~'·' •,:;J:. • • • • \ '.' ! 
. ~... . . , .• ., ... ... ;;,<JI., . '. . • • .; " •• ' • . • ·• ,, 

;J,t : r -" ~" • .,~, . • .., • . • ~ , • ~ • • _,t,--•• • 
·. ··•. , "-~" .. , .. ,, . ,1~,··· • ~: · . • ·,. • • ,; •• '· •• • ' ·. • c.c:,, ..r:•. •. • 

. •-:> ' . ..... ,,,. '" ,, -~- . ., • - ··" , • • •• ' '. .. • ' • ·.• •• ,, •• • ,. ·J, , . . , .. ' .. ;; ~• ;r .. ,1, r.'J:"'.- .. • ·• . ~Jf • • ;-,c • • • • • • • '"-"' .. . ,-,..,. -:~ , 
:ii .• .J:; . ... -"·?2, . " . ." · w. ;;• ' ,;.: • •. • , ., • • • ,., , • • ! ;<• •••• ·,1,; • (' • • • 't 

/ 

·'"" - ...... .... .. , ,'!I{ .• , • " .. , • , • ,. .. , , .. .,,. , -~f:_-.:,...... •• t • ' • • • 
•• , ,'11".- .... .,. -~ - .. . .• ' .•·· .. .. • •,· • .,., •• ~·-- . ·" ,.. "- ..r ... · . . .• •• ' ·--' ,,, .... , ' • • • .• "· . , • ' . . • . . . . • . . • .. • • ; ·• I ·., ' ; ·• ,..,,,:,· • • ) :.• ' . . . . . ... . ,.. . . : \ . "'" • ., ,,.,. --· • " •• • • .. . •~ ••. ;· .. . . - . ·.. . ·. ·,l,:_ ''./,:1'<·:· ·, '• :·,·· ··:, ~ • •' . / . · ,-~' . . • • • .. • ... • , ,l\ . ,._ ,., 

. ' ,/ , ,' •• ·: •. ~h)~ \; :,i •:. ::: : )~;k' :~ 
I 

24 LANDSCOPE 

Perth regional hotspot 
W hil e many o f these areas have been 

long recognised and well documented, 

nearl y two decades of detailed survey 
work on the Swan Coasta l Plain and 

adjacent Darling Scarp has reveal ed 

that the area around Perth is itself a 

loca l hotsµ ot of species r ichn ess and , to 

a lesser extent, endemism. 

M:my people have been involved 

in these decades of discovery. Howeve r, 

pivo tal stud ies were the So uthern Swan 

Coastal Plain Survey between 1992 and 
1 ')94 ;rn d the docu 111 e11tation be twee n 

1995 and 1998 of all of the p lants in 

more than 70 bushland areas in the 

same area of the Swan Coastal Plain. 
T he Southern Swan Coastal Plain 

Survey focused o n systematically 
comµaring more than 500 fixed sites 

(in 10-squarc- mctre quadrats) in the 

different plant communities on the 
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Main Fuchsia grevillea (the Darling 
Range and scarp subspecies of Grevillea 
bipinnatifida subsp. bipinnatifida). 
Photo - Jiri Lochman 

Above One of the new soon-to-be­
descri bed species from within the 
Mela/euca systena complex, growing on 
the Muchea limestones near Bunbury. 
Photo - Bronwen Keighery 

Left Another new species soon to be 
described from within the Melaleuca 
systena complex growing on one of the 
Tamala limestone ridges north of Perth. 
Photo - Greg Keighery 



Right The newly recognised swamp 
tribonanthes growing in a clay pan on 
the Pinjarra Plain. 

Far right One of a series of new Eryngium, 
the swamp devil, from a clay pan or vernal 
pool on the Pinjarra Plain. Vernal pools in 
California support a diversity of plants in 
the same genus. 

Below right A spiky blue devil from a clay 
pan on the Pinjarra Plain. As the name 
describes, this new devil has prickly leaves 
and heads of blue-tinged flowers. 
Photos - Bronwen Keighery 

plain and involved scientists from 
government and the community as 
well as other members of the general 
public. The study provided data on 
the distribution and patterning of 
more than 1,400 plants and found 
15 previously unknown species, 
three presumed extinct species and 
new populations of 10 declared rare 
plants. It also documented a series of 
rare plant communities, most listed 
as threatened (see 'Threatened plant 
communities of the Swan Coastal 
Plain', LANDSCOPE, Spring 1996). 

The work on fixed sites and 
bushland area inventory continues 
today (see 'Bound by a love of flora', 
LANDSCOPE, Spring 2008). More 
than 1,500 quadrats are now included 
in these studies and more than l 00 
inventories of bushland areas have 
been made. The studies are helping 
with conservation planning north 
and south of Perth. The conservation 
planning projects include the update 
of the System Six report (the 1983 
conservation plan for the Swan Coastal 
Plain), Bush Forever (the conservation 
plan for Perth's Swan Coastal Plain) and 
the Swan Bioplan Project, which is the 
current conservation planning project 
for the Swan Coastal Plain south of the 
Perth Metropolitan Region. 

This work has raised the number of 
known flowering plant species recorded 
for the Swan Coastal Plain to n1ore 
than 3,000, of which 1,700 are from 
the Perth Metropolitan Region alone. 

The diversity is a result of the 
juxtaposition of major geological 
features like the granites of the Darling 
Scarp and sands of the plain as well 

as highly diverse wind, water and 
erosional-deposited soils, limestones and 
ironstones. The area is also home to 
diverse wetlands, especially the clay­
based vernal pools (seasonal pools that 
fill up in spring) which have very high 
species richness and local endemics. The 
big variation in rainfall across the area 
further contributes to species diversity. 

New plant discoveries 

New plants continue to be 
uncovered during this work. There 
have also been significant rediscoveries 
of species not seen for long periods. 

Most of these discoveries are found 
in highly restricted and, until recently, 
poorly studied habitats. 

One of these habitats is the 
limestone hill landscapes which line 
the coast north of Perth. This habitat 
is listed as a threatened ecological 
community and supports both the 
current widespread shrub 1Welale11ca 
systena and a new species related to this. 
The two species differ mainly in leaf 
characteristics, and were considered 
as local variants of the widespread 
but variable lvlelale11ca systena in the 
recent revision of the genus. However, 
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a new study has revealed both species 

growing together in several locations 

with no signs of hybridisati o n, or 

in tergradation-;1 very good indi ca ti o n 

that these ;1 re two separ;1te species. 

Perh aps the m ost surprisin g new 

pbnts are ;1 ser ies of new g rasses, 

recently includ ed Ill a new g ra ss 

classific1tio11. One of these is a salt­

tolerant ;1 nnu al grass o riginall y 

collected from the V:1sse Estu;1ry ;111d 

id entified as the widespread Pu ccincllia 
strir'tt1, w hich was rediscovered after 

70 yea rs on the Lescl1e11 :1u lt Estu:1ry. 

I 11 2007, Alex Williams, an exper t in 

grasses who volunteers at the Western 

Australian Hcrbarium , n.1 111<:d th is as 

a new species-th e Vassc puccincllia 

(/>11rri11cllia ,,assn,sis). 
Co in ciden ta lly, :il so 111 2007, 

a new annua l tumbk wced gnss 

(Lac/11,agrostis ueso111yr1irn) was described 

by a Melbourne botanist. Al lied to 

species normally growing i11 fres hwater 

swa mps , this new species had three 

su bspec ies descr ibed , o ne loca ll y 

co 111111011 upl and g r,1ss rest ri cted to 

Ga rde n Island and two others restricted 

to seeps and woodLmds o n l(ottnest 

Isla nd. 

The eastern alluvi,11 fli ts of th e 

Sw,111 Cmstal PLiin, ci llcd the Pi11j :1 rra 

Plain, support ;1 ser ies of diverse wetbnd 

co mmunities. The most diverse of these 

communiti es are associated with clay 

fl ats and depress ions, ;1 lso known ;1s 

clay pans o r vernal pools. It is 0 11 these 

h:1bitats th:1t more than 1 () plants new 

to scie nc e have been recogn ised. These 

in cl ud e the sedge Keighery's sp ikernsh 

(Eleocha ris ke(!;hery1); the herbs G ibson's 

blu e squill (Chau1acscillc1 gibso nii), 

Top left Two entities of the common hovea 
from the Bul lsbrook Nature Reserve, soon 
to be recognised as different species. 
Photo - Greg Keighery 

Centre left The beautiful Bronwen 's 
grevillea from the Whicher Scarp. 

Left Graceful jacksonia (Jacksonia 
graci//ima), recently described in a revision 
of the genus, was first recognised in the 
wetlands of the Jandakot area. 
Photos - Bronwen Keighery 



Right background The leaves of Grevillea 
bipinnatifida subsp. pagna. 

Below right The golden flowered variety 
of Lambertia multiflora in the Talbot Road 
Bushland. 
Photos - Bronwen Keighery 

swamp devil (Eryngium pinnatifidum 
subsp. pal11stre), spiky blue devil (to 
be named as Eryngiun1 ferox), swamp 
tribonanthes (1hbonanthes 1111ijlora) and 
a tiny Sanwlus; and several shrubs, one 
Astartca species and one Hakea species. 
The surveys have also found that the 
highly restricted spider net grevillea 
( Grevillea thelemanniana) is composed 
of two separate forms, one in the Perth 
area and the other in the Coojarloo 
area. These are being described as 
separate subspecies, which will result 
in the southern subspecies being again 
confined to a few wetlands in the Perth 
area. 

Another strange habitat on the 
Pinjarra Plain is the Muchea liinestone. 
Associated with this limestone is a series 
of disjunct populations of many species 
characteristic of the coastal limestones. 
Because of its unique composition 
and the very few areas remaining, the 
vegetation of this habitat is a threatened 
ecological community and, on closer 
examination, it looks like some of 
these separated plants are unnamed 
species . These include two tussocky 
speargrasses , both initially placed with 
the coastal A11strostipa Jlavescens, which 
are now being recognised as separate 
species, one in Gosnells and Bunbury 
and the other only known from near 
Bunbury.These species are more closely 
allied to inland salt lake species. Other 
examples of new species in this habitat 
are a Hibisws and a Melaleuca. The 
Nfelaleuca is another related to 1Welaleuca 
systena. It is expected that more new 
plants will be distinguished as studies 
continue. 

Another interesting habitat is the 
foothills of the Darling Scarp. The 
well-known Grevillea bipinnat{fida, one 
of the parents of the widely cultivated 
grevillea Robyn Gordon, has also 
been found to contain two separate 

Understanding plant classification 

All plants (and animals) are grouped and then named (classified) in a bas ic 
hierarchy of genus and species. The genus reflects the ir shared features and past 
histories wh ile the spec ies gives the particular features of that species. This is the 
binomial system established by Linnaeus that enab les biologists throughout the 
world to immediately see what is related to what. 

A genus is a group of species that share similar characters and are genetical ly 
related. For example the native honeysuckle genus. Lambertia, is a group of shrubs 
with small heads of honey suckle-like flowers much loved by honey eaters. 

A species is a group of populations with common characteristics and are usual ly 
capable of mat ing with each ot her to produce vigorous fertile offspr ing. For 
example the prickly honeysuckle or prick ly lambertia (Lambertia echinata), grows 
in the south-west on Cape le Grand , around Albany and near Busselton. This level 
is the bas ic unit of classification . 

A sub-species is a group of popu lat ions less distinct than a spec ies, but based 
on readily ident ified characters and normally occupying a discrete geographical 
range. For example the ironstone lambert ia (Lambertia echinata subspecies 
occidentalis) has yellow flowers and long narrow floral bracts and is confined to 
one population on the Busselton ironstones. 

Varieties differ in minor ways from other populations. The golden lambertia 
(Lambert/a multiflora va r. darlingensis) with yell ow flowers is distinguished from 
the red lambertia (Lambertia multiflora var. multiflora) with red flowers . 

So the classification system is always ordered genus-spec ies-subspecies ­
variety. 

subspecies, one confined to the foothills 
between Harvey and Serpentine. New 
surveys along the southern foothills 
have uncovered a new very restricted 
triggerplant (Stylidium korijekup) in a 
small area at Harvey. Because this is the 
only known rern.aining rern.nant of this 
vegetation it is difficult to reconstruct 
this species' original range. 

Species groups 
These examples show a comn1on 

feature of our rich and diverse flora. 
Detailed ecological and taxonon1ic 
studies are showing that many 
widespread species, previously 
considered to show continuous 
variation across their ranges, contain 
very discrete forms that are best 
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considered as a complex of closely 
related species. The newly segregated 
species can be very rare. 

As an example, these include such 
well-known species as common hovea 
(I-1011ea trispernw) and common brown pea 
(Bossiaca criornrp11). Despite being subject 
to recent excellent taxonomic revisions, 
these species contain populations that 
differ in morphology, habitats and fire 
responses , that are difficult to elucidate 
in a broader study. 

Currently considered a widespread 
variable subspecies, common hovea 
contains at least three entities on 
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the Swan Coastal Plain, several of 
which co-occur. In l3ullsbrook Nature 
R.eserve both the very large flowered 
I-1011e11 tri.1pm11a var. _1;m11dijlom and the 
coastal plain form of common hovea 
grow together, with no sign of hybrids 
or intergradatio n. Both of these forms 
re-sprout from a tuberous rootstock. At 
the base of the Whicher ltange near 
13usselton the ' true ' common hovea (a 
very small-flowered partially tuberous 
form, common through the jarrah 
forest from Perth to Albany, where the 
species was named) co-occurs with the 
coastal plain form. 

Above The beautiful red flowered variety 
of Lambertia multiflora from bushland in 
the Badjingarra area. 

Left Wendy's logania is on ly found 
growing in a small area of the northern 
Whicher Scarp. 
Photos - Bronwen Keighery 

New hotspots 

Not only are new plants being 
routinely un cove red but so too are 
new potential biodiversity hotspots. 
Past su rveys h:we show n that the 
Perth :1rea constitutes a biodiversity 
hotspot, and curren t work continu es 
to un cover areas that deserve thi s 
ranking. People working on the Swan 
Biopbn Project have examined areas 
not covered by previous studies to 

ensure a more complete picture o f 
the region. The surveys have fo cused 
on the Dandaragan Plateau (north of 
Perth) and the Whicher Scarp (east and 
south o f Uusselton). 

Previously, surveys in the 1990s 
around Whicher National Park had 
un covered a series of local endemics, 
such as the Whicher flannel fl ower 
(Act i11 ofus /.ll/1ichcrrr11us), Bronwen 's 
grevillea ( Cre11illea bronwenae) and 

Which er gastrolobium ( Castrolobium 
whicherense) . Imagine the surpnse 
wh en guadrat-based surveys of the 



Right Star angianthus (Angianthus 
drummondii) is another of the many new 
plants found growing in clay pans on the 
Pinjarra Plain. 

Below Female plants of the Whicher 
lomandra (Lomandra species) have male 
and female flowers on separate plants. 
It took years to find flowering male and 
female plants of this new species. 
Photos - Bronwen Keighery 

northern section of the Whicher Scarp 
uncovered a new series of local endemic 
species-Whicher lomandra (Lomandra 
whichercnsis), Wendy's logani.a (Logan/a 
wendyac) and two new Platytheca species. 

The subsequent report on the 
flora of the Whicher Scarp shows the 
area deserves to be considered as a 
separate biodiversity hotspot in itself. 
There are very high levels of species 
diversity (more than 90 species in 100 
square metres) in some of the banksia 
woodlands, which is comparable to 
the northern and southern heathlands. 
This small area contains more than 900 
species of flowering plants. 

The report documented that 
the area has more than 40 ende1nics 
and 240 species of conservation 
significance (100 disjunct populations, 
81 species at their range ends and 60 
rare species). Of particular interest is 
the fact that several of these highly 
disjunct populations (Lambert/a rar!flora 
subsp. rar[f/ora and Larnbertia echinata 
subsp. occidcntalis) are already formally 
described as separate entities from the 
main species populations. Preliminary 
estimates are that another 25 require 
genetic and taxonomic study. These 

include the now very rare populations 
of Dryandra baxteri (threatened by 
Phytophthora dieback), which needs 
urgent m.anagement, the already rare 
Dryandra 1nirnica and the Sabina River 
form of showy dryandra (Dryandra 
Jormosa), all of which may prove to be 
separate entities. 

Outcomes and the future 
The major aim of these detailed 

studies is to use the results to improve 
the reservation and conservation for 
many threatened communities and 
species on the Swan Coastal Plain. 
These improvements are reflected in 
the fall in the number of plants on 
the Swan Coastal Plain that were not 
protected in reserves from 261 in 1999 
to 115 by 2005; and that most critically 
endangered communities have had 
habitat purchased and reserved. 

Many of these previously unknown 
taxa are highly restricted and could have 
easily been lost forever without being 
recorded if their remnant habitat had 
been cleared, given the developn1ent 
pressures in the study area. It is a 
reminder that in a mega-diverse region 
of flowering plants on a world scale, 
there is no substitute for continuing 
careful survey of our flora both in the 
wild and in the laboratory. Accepting 
the current state of knowledge as 
complete will surely result in the loss 
of rare components of our unique 
biodiversity. We know there are many 
new plants still awaiting discovery in 
our bushland and segregation in the 
Western Australian Herbarium. The 
thrill of discovery still awaits a new 
generation of botanists if we keep 
the 'bush forever ' in our city and 
surrounds . 

Greg Keighery is a Department of 
Environment and Conservation (DEC) 
senior principal research scient ist based 
at Woodvale. Greg has worked on the 
plants of the Swan Coastal Plain and 
adjacent scarps since he began work as a 
botanist more than 30 years ago. He can 
be contacted on (08) 9405 5142 or by email 
(greg.ke1ghery@dec.wa.gov.au) . 

Bronwen Ke1ghe1·y is a DEC senior 
environmental officer. Bronwen has been 
working on the plants of the Swan Coastal 
Plain for the past 20 years. She can be 
contacted on (08) 9405 5136 01· by email 
(bronwen.keighery@dec.wa.gov.au) . 
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feature park by Samill e Mitchell 

Mount Augustus National Park 
Mount Augustus 

dom inates the 

landscape in the 

eastern Gascoyne and 

lures visitors from afar. 

Above Mount Augustus. 
Photo - David Bettini 

Opposite page 
Right Aboriginal engravings. 
Photo - Rob 0/ver 
Far right A stream cascades down 
through Kokte Gorge on Mount Augustus. 
Photo - Brett Oennis/Lochman 
Transparencies 
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T he towcr111g hulk of Mou11t 

Augustus so;irs 715 metres above 

the surroundin g pbi11 deep 

within the red hea rt of the Gascoync. 

You can sec it fi-0111 at; ir, ;1 slu111bcri11g 

geologica l giant w hi ch ch;mgcs hues 

with the path of the sun, from shades 

of purple ;1t dawn through to greens, 

browns and brilliant red in the late 

afternoon light. 

History 

The mount and the surrounding 

Mount Augustus National Park 

are rich in Aborigi1d history and 

significance. The local Wajarri people 
know the mount as 13urringurrah in 

reference to a Dreamtime story. During 

this mystical ;ige, a yo un g boy ca ll ed 

IJurringurrah escaped th e rigo urs of 

his tribal initiation only to foce the 

conseq uen t wrath of his tribesman. 

They tr:icked him down and speared 

and clubbed him to death. The Waja1Ti 

people say the shape of th e mount is 

the boy lying on his belly with his left 

leg bent up beside his body. The rock 

formations to the west of th e mount 

show his wounds. 

Ancient Aboriginal art adorns many 

of the mount's caves. Some of the art 

is so old its meaning has been lost to 

At\\'' 
"""\\1 

• Mount Augustus National Park 
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time. W;1jarri believe a spirit continues 

to live on the mount today. As such, 

they treat it with gre;1t respect and 

;1dvocate that others do the sa m e. 

The mount earns it~ European name 

from explorer Fr;mcis Gregory who 

scaled it in Jun e 1858 and named it after 

his brother, Augustus. 

Natural attributes 
Mount Augustus is often marketed 

as being the biggest rock in the 

world-twice the size of its famous 

cousin Uluru. Dut Mount Augustus is 

not a rock, as such. It's a sandstone and 

quartz massif with the rather unwieldy 

geological title of an asymmetrical 

anticline. This refers to the rock layers 

that have been folded into an arch-like 



rn 111:1 m:i mm nm A 
Mount Augustus National Park 

Burringurrah 

Second 
Junct ion 

•••·•·· Gully tra il 
······---· Summit trai l 

X Track Junction 

0 

Enlargement of summit trail wit h shaded areas 
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structure, w hich Mount Augustus was 
about 900 million years ago, before 
erosion created its current for m. 

The mount stretches about eight 
kilometres along its uppermost ridge 
and covers an area of 4,795 hectares . 
Water drains fro m the rock and seeps 
beneath the surrounding sands to feed 
groves of w hite-barked river gums 
w hile elsewhere rn.ulga, myall, gidgee 
and other wattles adorn the red 
sandplain . 

Animal life is varied , ranging from 
prehistori c- looking goannas to red 
kangaroos, euros and birds of prey 
circling on the thermals above. N earby 
Cattle Pool is a bird watcher 's paradise. 
H ere riotous flocks of budgerigars 
explode from the branches of trees, and 
water birds such as black cormorant, 
swans and ducks adorn the permanent 
waters. 

Exploring the park 

One of the best ways of viewing 
the changing faces of M ount Augustus 
is setting out _on the 49-kilorn.etre 
circuit drive. This drive takes in rocky 
creek gorges, caves, Aboriginal rock 
engravings, picnic sites and walk trails. 

Hikers will find an ex tensive 
selection of walk trails, ranging from 
250-metre trails to picnic areas and 
gorges to the challenging 12-kilometre 
return walk to the mount sunu11it. 

£ff Vistas 
There is no drinking water in the national park. 

fJ] Wal king t rack 0 1 23 4 5 

kilometres 

About five kilometres west of the 
park boundary is Emu Hill Lookout­
the ideal spot for taking photos of 
the mount at sunset. Cattle Pool, also 
known as Goolinee, is also well worth 
the visit. This permanent pool on the 
Lyons River is home to a riot of birds 
and is revered by the Waj arri people for 
its spiritual value. 

T here is no camping within the 
park but accommodation is available 
at the nearby Mount Augustus O utback 
Tourist R esort. Accommodation is also 
available at the historic Bangemall Inn 
located on Cobra Station, a fo rmer 
pas toral lease now managed by the 
Departn1ent of Environm ent and 
Conservation fo r its conservation 
values. 

Where is it? 850 kilometres nort h­
east of Pert h, 490 kilometres east of 
Carnarvon via Gascoyne Junct ion and 
360 kilometres from Meekatharra. 

Total area 9,1 68 hectares . 

What to see and do 49-ki lometre 
circuit dr ive trai l. Emu Hill Lookout, 
Cattle Pool, walk tra ils, Aborigi nal art 
engravi ngs. 

Facilities Picnic areas, wal k t rails, 
interpret ive si gnage. 
Relevant DEC office Carnarvon, 
59 Oliv ia Terrace, Carnarvon, 
ph (08) 9941 3754. 
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Two 
P---...op es 
Boy Nature 

Reserve 
This natura l 
wonderland near 
Albany harbours 
some of the world's 
most threatened 
anima ls . 

- -



T wo Peoples Bay lies between the 
massive granites of Mount Gardner 

and Mount Manypeaks, 35 kilon1etres 
east of Albany on the far south coast of 
Western Australia. The high rocky hills 
around Mount Gardner ( 408 metres 
above sea level) form a headland on the 
south side of the bay, protecting it from 
heavy Southern Ocean swells. 

The granite coastline to the east, 
north and south of Mount Gardner is 
very steep and deeply incised to form 
streams that descend to the sea. The 
islands that surround the coast are the 
crests of drowned granite hills. The area 
is underlain by rocks of the Albany­
Fraser Orogen formation created 1,200 
to 1,400 million years ago. These rocks 
are ancient sedim.ents that were intruded 
by bodies of granite. The undisturbed 
coastline and diversity of landscape 
features, such as the shoreline, cliffs, 
beaches, reefs, offshore islands, headlands, 
mountain peaks, dunes, lakes and various 
vegetation associations, contribute to 
the area's spectacular scenery. 

History 

Although the land around Two 
Peoples Bay was occupied by the Minang 
Aboriginal people, the name of the area 
ca111e about through a chance m.eeting 
in 1803 between Captain Nicolas 
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Baudin's ship the Geocrzraphe and the 
sealer brig Union under the command 
of Captain Isaac Pendleton. The French 
and American meeting on the far side 
of the world was commemorated by 
white settlers in the name Baie des Deux 
Peuples, or Two Peoples Bay. Due to 
the rich marine life and availability of 
fresh water, the bay and adjacent areas 
became an early focus for sealing and 
whaling activities in the first half of the 
nineteenth century. 

For many years,Two Peoples Bay was 
used by commercial fishers and became 
a popular recreation area for Albany 
residents with picnics and fishing being 
the main activities. Shacks were first 

Previous page 
Main Two Peoples Bay. 
Photo - Damon Annison 

Left Nosiy scrub-bird. 
Photo - Jiri Lochman 

Below Mount Gardner. 
Photo - Jiri Lochman 

erected in the early 1930s and a small 
reserve for camping and recreation 
was set aside. Increased interest in the 
bay as a holiday resort and private 
applications for dwelling sites prom.pted 
the Department of Lands and Surveys 
to consider declaring a town site at the 
bay. The resultant Casuarina town site 
was formally gazetted in March 1 961. 
But by this time, the rediscovery of 
a small brown bird, the noisy scrub­
bird (Atrichornis clamosus), not officially 
sighted for n10re than 70 years (see 'Two 
Peoples Bay: a haven for the lost and 
found', LANDSCOPE, Winter 1996), 
had conservationists from around the 
world clamouring to protect the bird's 
habitat. After several years of debate 
and discussion it was agreed that the 
Casuarina town site plan should be 
cancelled and a reserve created for the 
conservation of fauna instead. 
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The Two Peoples Bay Nature 
Reserve was formally gazetted in 1967 
and covers the entire headland, the 
adjacent islands and the short istlmms 
connecting to a wetland system of 
lakes, strean1s and swamps-remnants 
of an estuary in the Pleistocene era. 

Floral diversity 

The landforms and soils support 
a diversity of vegetation associations, 
with more than 30 plant communities 
identified. Tree-dom.inated communities 
classified as low forest are prominent to 
the north of Moates Lake, but also 
occur on the margins of the lakes and 
along the major streams of the wetland 
system, around the picnic area and in 
small pockets in deep gullies on Mount 
Gardner. Woodlands are found to the 
north of Moates Lake as well as on the 
dunes between Moates and Gardner 
lakes and the north-eastern slopes of 
the Mount Gardner headland. 

Low heath and shrublands dominate 
the isthmus area on limestone and 
calcareous sands and extend to the 
deeper sands at higher levels around 
the headland. Dense scrub and thicket 
dominate much of the headland 
occurring in gullies and on the slopes. 

Legend 

Sealed road 
Unsealed road 

Track(4WD) 

Nature reserve 
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To ilet 

Wal king t rack 
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The 622 vascular plant species 
recorded in the reserve reflect the 
great floristic richness of south-western 
Australia. The reserve is comparatively 
rich in species of Orchidaceae and 
Liliaceae. Other important families 
include Proteaceae, Myrtaceae, 
Papilionaceae and Epacridaceae. The 
genera with the largest representation 
are triggerplants (Stylidium), beard 
heaths (Leucopogon) , spider orchids 

Point Gardner 

~ offin Island 

Cl 

Above Velvet rush . 

Photo - Anne Cochrane/DEC 

(Caladenia), wattles (Acacia) , Banksia 
and Hakea. 

The reserve has three declared rare 
species: the pine-leaved andersonia 
(Andersonia pinaster) , the grand spider 
orchid ( Caladenia huegelii) and the 
granite banksia (Banksia 1Jerticillata). 
A number of priority conservation-
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listed flora species also occur within 

the reserve, including a small moss 

(Pleurophascun1 occirlentale), the showy 
flame pea ( Chorizen,a reliculat11111), 
the Plan tagc net triggerplant 

(Stylirlium pla11tagi11l'll111), J;1111es' 

papc rlil y (u1x111annia ja11u:si1) , a wax 
flower ( Cl1r1111cla11ri11111 _{<)rrcslii su bsp. 

orari11111) and E11rnlyp111s x missilis , a 

sma ll hybrid ndlec gum tree. The 

major flowering period for the flora is 

October. 

Noisy scrub-bird haven 

Jn addition to the threatened noisy 

scrub-bird, the reserve has an unusually 

rich bird life . Some of the 188 species 

recorded are sea birds, like the great­

winged petrels (Pterorlronrn 1nacroptera), 
flesh-footed shearwaters (P1-!{finus 
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car11eiJJcs) and little penguins (E11rlvpt11/a 
111i11or), wh ich breed on Coffin Island. 

Others arc trans-equatorial waders 

or nomadic species of honeyeaters, 

lorikeets and p:1rdalotes, which appear 

in response to seasonal blossom . T he 

majority, however, are residents th:it 

breed within the reserve. For the no isy 

scrub-bird , the managelllellt of habitat 

and a long running translocation 

progralll have seen breeding 
populations of scrub-birds established 

between Two Peoples l.3ay and C heynes 

13each, with a number of birds also 

found on Bald Island. Wildfire is a key 
threat to the survival of these mostly 

ground-dwelling birds and, in recent 

years, more than half of the population 

was lost in a single wildfire on nearby 

Mount Manypeaks. In addition, the 

Above Two Peoples Bay andersonia. 
Photos - Andrew Brown/DEC 

Above left Two Peoples Bay moss. 
Photo - Sarah Barrett/DEC 

Left The western bristlebird. 
Photo - Simon Nevi/1/Lochman 
Transparencies 

presence of the western bristlebird, 

th e heath sub-species of the western 

whipbird and the Australasian bittern 
further increase the reservc's status for 

bird conserv:1tion. 

Mammal refuge 

T he mture reserve is also a h:1ven 

for a number of r:1re and uncommon 

mammals. A tot:d of 28 mammals 

have been recorded. Twelve of these 
are native 111arsup i:1 ls, ·10 are other 

11ative mammals and six are introduced 

species. The mammal founa is typica l of 

the wetter areas of the south coast with 

many species at or ne;ir the eastern limit 

of thei r ran ge. The quokka (Scto11ix 
hrachy11n1s), relatively scarce on the 
mainland, is of note at Two Peoples Uay. 

T he ho11ey possum (Thrsipcs rostra/11s) is 

present in hea ths and scrub despite the 

reduction of many of its preferred food 
sources as a result of the plant pathogen, 

common ly referred to as Phy1ophthom 
dieback. The diggings of the quenda 

or southern brown bandicoot (Jsoodo11 
ohes1.,/11s) are widespread and individuals 

are often seen during th e day crossin g 

roads and tracks within th e reserve. 
Western ringtail possums (Pseurlochein.1s 
occiden.talis) are occasionally seen in the 

low forest trees on Mount Gardner. 

Sightings of mammals in the reserve 

have increased since foxes have been 



Right Gilbert's potoroo. 
Photo - Jiri Lochman 

Below South western carpet python. 
Photo - Alan Danks/DEC 

Below right Banjo frog. 
Photo - Andy Ballard 

controlled under the Department 
of Environment and Conservation's 
wildlife recovery program Western 
Shield. Among the marsupials, Gilbert's 
potoroo (Potoro11s giluertii) is of major 
importance and, until 1994, had been 
officially proclaimed extinct (see 
'Lost and found: Gilberts potoroo' , 
LANDSCOPE, Autumn l 995) and 
had not been officially sighted in 125 
years. The population comprises fewer 
than 40 animals and the species is 
regarded as Australia's most threatened 
mammal. Steps taken to ensure the 
ongoing survival of this small mammal 
include a comprehensive demographic 
monitoring program that involves radio 
tracking and trapping animals, cross 
fostering of animals (see 'Cross-fostering 
Gilbert's potoroo', LANDS COPE, 
Autumn 2008), translocation of 
individuals to a nearby island, away from 
foxes and cats (see 'Bald Island getaway 
for Gilbert's potoroo', LANDSCOPE, 

Spring 2005) and the establishment of 
a new fenced mainland population. 

Other life 
The freshwater systems of the reserve 

appear to be at the western or eastern 
limits of a number of endemic fish 
species, including the threatened trout 
minnow ( Galaxius truttaceous), known 
from only a few locations in the Albany 
area. Several frog species have been 
recorded from the reserve including 
the moaning frog (Heleioporus eyrei), 
the motorbike frog (Litoria moorei), the 
banjo frog (Limnodynastes dorsalis) and 
the slender tree frog (Litoria adelaidensis). 
Reptiles found in the reserve include 
oblong turtles (Chelodina o/Jlonga), 
marbled geckos ( Christinus marmoratus), 
King's skink (Egcrnia kingii), carpet 

pythons (1vforclia spilota subsp. im/Jricata), 
bobtails (Tiliqua rugosa subsp. rugosa) 
and southern heath monitors ( Vara1111s 
rosenue,gi) . Many of these reptiles can 
be either seen or heard when walking 
at Two Peoples Bay. In recent years 
a population of the trapdoor spider 
'Moggridgea' was found in a gully on 
Mount Gardner. This spider's ancestors 
occurred at the time of the super­
continent Gondwana. 

The sea adjacent to the reserve 
also has high conservation value and 
provides feeding areas for many marine 
mammals. Marine mammals recorded 
off Two Peoples Bay include the 
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corn 111 011 dolphin (Dc/pl,i1111s dc/p/,is), 
the bottle-nosed dolphin (Tiirs iops 
fn111 c11 111s), which is often recorded in 

schools of 20 o r mo re, so uthern right 

whales (E11h11l11c11a a11s1mlis), which arc 

regular visitors with fe m ales and c:ilves 

so metimes prese nt during the c:ilving 

seaso n, humpback whales (Me,Qaplcm 
11011acn11,Qliac), sperm whales (Pl,ysct,·r 
111arroccpl,a/11s) and killer w hal es (Orci 1111s 
orrn). 

The reserve also has a very rich 

and varied fungal flor,1, particularly 

in the long-un bu rn t areas o f heath 

and woodlands. Extensive surveys have 

revealed 44 1 species, the majority 

undescribcd. Some of th e more vis ible 

,md hi ghly colou rful species found in 

early autumn to early spring include 

the orange fan (A11tltmcop/1yl!t1111 archen) 
and the yellow navel (Lichenomphalia 
chro111acea) fungi. T he abundance of 

fungal species is associated with th e 

exclusion o f fire resulting in th e 

accumulation of o rgan ic matter in 

and on the soi l. Gilbert's potoroo is 

heavi ly reli ant 011 undergrou nd fun gi 

or truITTes for food. 

Deadly dieback 

Dieback ca used by the plant 

pathogen Pl,ytophtlwm cinnarnomi has 

been present in the reserve for a long 

time and has had a major effect 011 

the vegetation. The consequent loss of 

banksia from much of the isthmus and 

granite hill areas may have resulted 

in a change from open woodland to 

open h ea th. The rare Albany banksia 
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(Ba11b ia 11rrtiril!ata) has become extinct 

from the reserve due to the pathogen. 

Dicb;1ck 1s currently affecting 

hakca and banksia-dominated scrub 

and thi c ket on Mount Ga rdner, 

leaving more open sedge-do minated 

c0111m uniti cs. W,i lkcrs in th e ;irea arc 

advised to keep to established tracks 

and should be mi11dful of walking 

in the bush in wet so il condition s. 

Keep in g wa lki ng boots ckan of mud 

and soil wil l help prevent spread o f th e 

disease to o ther sites . Fire may also alter 

the structure of the vegetatio n over 

time and the long period since fi re is 

unusual fo r compar.ible areas of co:1stal 

vegetatio n. T he changes occurring in 

the vegetatio n after fire and the effects 

of dieback have implica tions for the 
co nservation of m ;my of the rcservc's 

uni que species . 

Left Looking towards Mount Manypeaks 
from the east. 
Photo - Michael Pe/usey 

Below Yellow navel. 
Photo - Neale Baugher/ DEC 

Exploring Two Peoples Bay 
Two Peo ples l3ay is an important 

area fo r scie ntifi c study but sti ll provides 

o pportunities for publi c recreation :rnd 
e njoyment. M o re tha11 SS ,000 visito rs 
:1 ye;1r are :1ttractcd to the :1rea , a 

rebtivcly high number o f visitors for 
a nature rese rve. Due to th e rare fauna 
species found atTwo JJcoples l3:1 y, public 
rccre:1tion;il activities :ire kept to a 
minimum , with low-impact recreation 

such as nature pursuits f:1vo ured. T he 
beaches of Two l'eoples l3ay arc clean 
and w hite and the w;1te rs cool and clear. 

l 11 particular, the calm protected waters 
of Little l3each , nestled betwern li chen­
covered gra nite headla nds, are idea l for 

swimming. Crystal cl ear waters 111:1ke 
diving a popul:ir activity and the fish 
life is o utsta ndi ng, dr,1w ing recreational 
fish er folk. Due to the rich diversity of 

marine spec ies i11 the area, th e waters 
o ffTwo J>eoples l3ay ,i re set to become 
a marrnc rese rve to conserve 111:1ri11e 
plant and :rnimal life. A sho rt stro ll 011 

the Two !'copies l3 :1y Heritage Tra il 
leads you over the he:1dl:md and along 
the beach, t;1king in in te restin g va ntage 

points providing t.1ntasti c views of 
the coastline and intersecting several 
d ifferent vegetation communiti es. Gas 
barbernc fa cilities and a grassed p icn ic 
area c;111 be fou nd ne,1r the main beach 

and a visitor centre is located nearby. 

Anne Cochrane is a senior research scientist worki ng with the Department 
of Environment and Conservation (DEC) in Albany. She can be contacted 
on (08) 9842 4500 or by emai l (anne.cochrane@dec.wa.gov.au) . Informat ion 
in this art icle is based on DEC's new publicat ion Discovering Two 
Peoples Bay Nature Reserve. The book is avai lable for $6.50 trom 
bookshops and tour ist out lets, by phon ing WA Naturally Publ ications 
on (08) 9334 0437, by ordering online at www.dec.wa.gov.au/shop 01· 

us ing the form between pages 40 and 41. 



e dangered by Andrew Brown 

Woolly lysiosepalum 
A member of the Sterculiaceae 

family, Lysiosepalum is a small 
genus of five species endemic 
to the Albany-Geraldton area of 
Western Australia. All are shrubs 
to 1.5 metre high with attractive 
pink or pink-mauve, star-shaped 
flowers. Petals are reduced to 
scales or are absent, and the six 
sepals are petal-like. The name 
Lysiosepa/um is derived from the 
Greek /ysios, meaning loosening, 
and the Latin sepalum, meaning 
sepal, in reference to the divided 
sepals found in all species. 

While three Lysiosepalum 
species are relatively common, 
the other two, pepper-scented 
lysiosepalum (Lysiosepalum 
aromaticum) and woolly 
lysiosepalum (Lysiosepatum 
abollatum), are rare, with the 
former known from one population 
near High bury and the latter from 
one population near Wongan Hills. 

Described by Carol Wilkins in 
2001, woolly lysiosepalum is a 
dense shrub to 1.5 metres high 
by 1.5 metres wide with stems 

and leaves covered in distinctive, 
white, woolly hairs-hence the 
species' common name. Its leaves 
are mid green in colour, and 10 
to 16 millimetres long by two to 
three millimetres wide. Up to eight 
pink, or pink-mauve flowers, 
16 to 30 millimetres across, are 
borne on inflorescences 40 to 
90 millimetres in length. Flowers 
appear between August and 
September. 

Woolly lysiosepalum is similar 
to wrinkled leaf lysiosepalum 
(Lysiosepa/um rugosum) in having 
an upper leaf surface that is 
wrinkled rather than smooth, but 
is distinguished by its shorter leaf 
stalks, and leaves with large, long­
stalked hairs, rather than small, 
stalkless hairs. 

In the single-known locality, 
the species grows in red and 
orange-brown sandy-clay soil with 
York gum (Eucalyptus loxoph/eba), 
sandplain mallee (E. ebbanoensis), 
and Acacia , Grevillea and 
Hibbertia species. 

Woolly lysiosepalum was first 
collected in 1976 and, despite 
numerous surveys since, has not 

been found anywhere else. Just 
129 plants are known and, due 
to restricted habitat and threats 
associated with low population 
size, poor recruitment and drought, 
the species is currently declared 
as rare flora under the Western 
Australian Wildlife Conservation 
Act 1950 and ranked as critically 
endangered. The species is 
not currently listed under the 
Commonwealth Environment 
Protection and Biodiversity 
Conservation Act 1999. 

The Department of 
Environment and Conservation's 
(DEC's) Avon-Mortlock District 
Threatened Flora Recovery Team is 
implementing an interim recovery 
plan for the species. Recovery 
actions include fencing to exclude 
stock and other herbivores, seed 
collection and propagation of 
additional plants. 

It is possible that there are more 
populations of woolly lysiosepalum 
in the Wongan Hills area. If you 
think you have found this species, 
please advise DEC. 

Photos by Sonya Thomas 

LANDSCOPE 39 



I n 2005, Phil Coulthard , from 

the l3un bury Dolphin Centre.:, 

photographed a baby dolphin with ;1 
recreational fi sh hook and ri g under 
its eye that had opened up the flesh. In 

21)()0, an autopsy 011 a 13rydc's whale 

that died in Tr ini ty l3 ;1y near Cairns 

revcaled th;1t it had tightly packed plastic 

in its stomach. Supermarket bags, food 

p;icbges, bait b;1gs, sheets of plastic and 

remnants of garbage bags had all been 

ingested, but no food was fou nd. Sadly 

these kinds of incidents are becoming 

m ore and m ore commonpla ce. 

Go for a stroll o n any rem ote 

island anywhere in the world and you 

will find plastic litter on beaches. For 

example, Mystery Bay on Dirk Hartog 

Island, one of the most remote beaches 

in Western Australia, is literally covered 
in ropes, polystyrene floats and plasti c 
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rubbish . Whcrc is all this junk coming 

from? Histor ica ll y, both the sh ipping 

and fishing industries have played a 

large part in causing th e problem , 

sometimes inadvertently. Plasti c 1s 

either lost fi-0111 ships o r deliberatcl y 

dumped. Even plastic dumped o n land 

ca n be blown for long distances or 

car ri ed along waterways , eve ntual ly 

endin g up in th e ocean. 13ecause it 

takes years to break down , this waste 

ca n spend decades riding the world's 

ocean currents before being dumped 

on a 'wreck trap' like Mystery l3ay. 

Turning turtle 

T he rubbish itself is one problem, 

but th e real damage occurs when 

marine animals confuse plastic bags , 

balloons, bait packets, lolly wrappers 

and rubber with prey and cat them. 

M:rn y specics o f turtle.: fced o n jellyfish. 

To a turtle's senses, floating plastic bags 

arc indistinguishable.: from food. Sea 

birds ea t po lystyrcn c balls and plastic 

buoys, after con fu si ng them with fish 

eggs and cru stace;111s. l3alee n whalcs 

such as blue.: w halcs, humpback w hales, 

southern right whalcs and the l3ryde's 

whale menti oned before take big gulps 

of water to feed on krill that th ey 

filter through th eir balern, and may 
accidcntally swallow plastic rubbish 

when fcedin g. 

Ironi cally, sGirvation is the rn ;tjor 

ca use of death for birds or m am mals 

that ingest plastic. It is indigestible 

an d can fool the animal into beli eving 

its stomach is full of food, as well 

as preventing proper digestion o r 

elimination of any food that is eaten. 

Sea birds caught in marine debris may 



also be prevented from moving quickly 
through the water, reducing their ability 
to catch prey and avoid predators. They 
can also suffer constricted circulation, 
asphyxiation and subsequent death. 

A 2007 study in Queensland 
found that plastic bags were the leading 
cause of death of marine turtles, with 
23 per cent killed by the ingestion of 
marine rubbish. 

Entanglement 

Entanglement is another problem 
associated with marine rubbish and is 
also increasing in frequency, especially 
as populations of threatened whales 
that rnigrate along our coast recover in 
numbers. If animals becon1e entangled 
in lines, nets, ropes or plastic, it can 
restrict their movement and lead to 
starvation, infection, amputation and 

Main Juvenile sea lion entangled in fishing 
net. 
Photo - Nick Gates/Lochman 
Transparencies 

Right A rope in the mouth of a minke 
whale caused it to starve and strand at 
Dunsborough. 
Photo - DEC 

drowning. Turtles, whales, sea lions, 
sea birds and dolphins may be severely 
injured and even die if they become 
entangled. 

In March 2005 a southern right 
whale had to be rescued from waters 
between Albany and Denmark 
after it was sighted dragging heavy 
60-millimetre ropes and large floats 
consistent with those used in deep 
ocean fishing in international waters. 
More recently, a 10-metre Bryde's 
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Left DEC's Doug Coughran disentangling a 
leatherback turtle off Scarborough. 
Photo - Fisheries WA 

Centre left This sea lion was eventually 
captured 10 months after it was first 
sighted and DEC staff were able to 
successfully remove the rope. The sea lion 
survived. 
Photo - Kevin Crane/DEC 

Centre right Hooks and line embedded in 
a bott lenose dolphin ca lf's face. 
Photo - Phil Couthard 

Below DEC team successfully 
disentangl ing ropes from a humpback 
whale off Scarborough in 2004. 
Photo - Pauline Goodreid/DEC 

whale entangled in ropes off the Western 

Australian co:1st at Cervantes was freed 

on 20 M:irch 2008 by the crew of the 

Department of Fisheries patrol vesse l 

/- fa111cli11, supporti ng Department of 

Environment and Conscrv;1tion (DEC) 

rescue efforts. On :ll'riving at the site, 

the cn:w found the whale was in very 

poor condition and st:1rting to drown. 

1Jec:1use the wh:ile w:1s sn1all and very 

leth:1rgic, :1 decision w:is madl' to cut 

sollle of the ropes which fortu11 ;1tcly 

enabled the whale to swim away. 

An upsetti ng worst case involving 
entanglelllent in marine debris was 

experienced by D EC staff on 29 March 

2007 whe n a minke whale was found 

stranded in shallow water at Meclup 

IJeach , Dunsborough . The whale was 

e ntangled in rope debris , was severely 

emaciated and starving. Its shocking 

cond ition was caused by a loop of rope 

thro ugh the mouth which prevented 
it fro111 feedin<>. T he entan1rlement b b 

was probably carried by the five- to-

six-llletre minke whale fo r more than 

·12 11101 1ths. Sadly, the whale did not 

SUrVtVe. 

DEC has formed a spec ialised 

ma ri ne mammal disentanglement team 

that is at the forefront of developing 

techniques to safely resc ue and 

disentangle w hales and other marine 

anima ls. In WA, the fishing industry 

is also very proactive and supportive 

of efforts to reduce the probability 
of large w hale e ntangl ements and 

has adopted world's 'best practice' in 

making changes in the way it operates 



and recovers any discarded fishing gear 
when found, returning it to shore for 
appropriate disposal. 

Keeping the sea plastic free 
Govern1nents, non-governn1ent 

organisations and local communities 
everywhere are taking action to 
reduce litter in our oceans and raise 
public awareness. The Commonwealth 
Department of the Environment, 
Water, Heritage and the Arts conducts 
a 'Keep the sea plastic free' campaign 
to raise public awareness about the 
consequences of marine litter (it 
estimates that more than 70 per cent of 
rubbish in our oceans is plastic) . 

Marine park rangers from DEC help 
educate boat users and other marine 
park users about disposing of plastic 
bags and other rubbish thoughtfully. 
DEC has recently developed a website 
for primary school students (www. 
marineparks.wa.gov.au) which includes 
pages on the effects of litter on marine 
wildlife (see 'New marine parks website 
a hit with kids' on page 51). It is also 
developing a teachers' resource on 

Above Dolphin Discovery Centre and 
DEC staff have been working to cut away 
knotted fishing line embedded in the beak 
of a dolphin calf in Bunbury. 
Photo - Dave and Fiona Harvey 

Above box background Ocean debris 
accumulation at Mindarie Keys marina. 
Photo - Len StewarVLochman 
Transparencies 

Right Marine animals can mistake floating 
plastic bags for jellyfish. 
Photo - Eva Boogaard 

Do you know how long it takes for lit ter to break down in t he ocean? 

Paper bus and park ing ticket s: two to four weeks. 

• Orange and banana peel: up to two years. 

• Cigaret te butts : one to five years. 

Plast ic bags: 10 to 20 years . 

Foam cups and t in cans: 50 years. 

Aluminium cans: at least 80 years. 

Plast ic bott les: 450 years. 

Fine fishi ng net: at least 600 yeaI·s (much longer for heavier nets). 

• Glass bottles: one mil lion years. 

More than 260 animal species worldwide have been recorded entang led in or 
having consumed fishing line, nets, ropes and other discarded equ ipment. 

An astound ing 86 per cent of all mari ne tu rtles are affected by mari ne debr is. 

Every day sh ips throughout the world discard 5.5 mi llion pieces of rubbish into 
our oceans. 

Aust ralians use moI·e than four bill ion plastic bags per year-if t hese were t ied 
toget her they would stretch around the wor ld 42 times! 

manne parks for secondary school 
students that includes a field trip to 
collect and analyse marine debris found 
on local beaches. 

Last year, the Western Australian 
town of Exmouth, which is the nearest 
large town to Ningaloo Marine Park, 
made a huge leap forward, becoming a 
'plastic bag free' town. The local Cape 
Conservation Group has run a six­
year 'No plastic fantastic!' education 
campaign to make the community 
aware of the problem with plastic 
bags and to persuade the community 

and tourists to use reusable bags. On 
1 November 2008, both the local 
supermarkets stopped putting people's 
shopping in plastic bags, which are no 
longer available. 

Above all, public education is vital. 
All the policing in the world will do 
no good until individuals and industry 
realise the impact of plastics on the 
marine environment. It may once have 
seemed fairly harmless to toss bait 
bands or lunch bags overboard. One 
look at a sea lion slowly dying must 
surely convince you otherwise. 

Doug Coughran is a Department of Environment and Conservation senior wildl ife 
officer specialising in marine wildlife incident management. He leads efforts to 
disentangle marine animals trapped in debris. He can be contacted on (08) 9334 0339 
or by email (douglas.coughran@dec.wa.gov.au). 

LANDSCOPE 43 







~ 

. I 

N ature conservation .i s a 

challenging task, especially 

in a place as diverse as the south-

west of Western Australia where the 

natural assets arc diverse, poorly known 

and suffer 11un1crous threats. T<.1 help 

fill the gaps in knowledge, the Avon 

N:1tural Diversity Alli ance (ANDA) 

has developed :1 project called Avon 

l3asel ining to measure, o r ' base line' , 

the arc:1's natural v:1lues. Information 
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gleaned from the wide-ranging project 

will be used to support many other 

projects aimed at conservin g th e natural 
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prim:iril y agr icu ltural region within 
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Project parameters 

ANDA is a partnership between 

gove rnment and non-government 

organisations th at tac kles nature 

co nservation in the 13- million-hectare 

Avo n Nll.M !legion . T he regi o n 

stretches from just beh ind the Pe rth 

metropolitan area, through the central 

and so uth ern Wheatbelt and beyond 

the ;wricultural JT"JOn to abo ut t"I b 

halfw:1y between Southern Cross and 
Kalgoorlie-an are:1 twice as big as 

T:1sm:mi:1. Country towns including 

Won g:111 Hills, Mukinbudin , N ortham, 

M er redin , Like Crace, Ko ndinin and 

Beverley li e within th e area . 

The Avon Nll....M regi on straddles 

w ha t is known as the South West 

13otaniul Province of Western Australia , 

one of the wo rld 's biodiversity hotspo ts. 

This hotspo t title recognises the regi on's 

high di versity of species-th e Avon 

is hom e to m ore than 5,000 different 

types of plants, of which more than 

400 are confined to the Wheatbelt­

and the high level of threat to this 

biod iversity.T lirc:1ts include ve getation 

clc:iring, pest :1nimals, sa lin ity an d 

climate change.The south-west ofWA 

is r:111 ked as one of the six world 

biodiversity hotspo ts 111ost vulnerable 

to clirn:1te clnnge. 

Vege tation clearing in the area 

has occurred from the beginning of 

European settlement in WA. Within 

the agri cu ltural area, which makes up 

most of the region, ·16 per cen t of the 

vegeta tion is left, o r about ·1 .3 million 

hectares. Agriculture has led to patchy 

remnants of native vegetation-about 

110,000 patches across eight million 

hectares of ag ri cultural land . 

Previous page 
Main Wandoo woodland in the southern 
Wheatbelt. 
Photo - Marie Lochman 
Insets from left Carnaby's black­
cockatoo. 
Photo - Babs and Bert Wells/ DEC 
Grevi/lea scapigera. 
Bindoon starbush (Asterolasia nivea). 
Photos - Andrew Brown/ DEC 
Western spiny-tailed skink near Koorda. 
Photo - Rowan Inglis/DEC 

Above Salinity-affected land. 
Photo - Jiri Lochman 



Above Biodiversity of flora in the 
Wheatbelt region. 
Photo - Marie Lochman 

Right Wongan Gully wattle (Acacia 
pharangites). 
Photo - Luke Sweedman 

ANDA is supported by the Avon 
Catchment Council (funded through 
the State and Commonwealth 
governments' Natural Heritage Trust 
and National Action Plan for Salinity 
and Water Quality) and includes a 
range of government and non­
government organisations which have 
come together to conserve the natural 
values of the region . Greening Australia 
WA, WWF-Australia and the Western 
Australian Govermnent departments of 
Environment and Conservation (DEC) 
and Water are members of ANDA. 
Run by DEC, the Avon Baselining 
project was conceived by ANDA with 
the intent of informing the alliance's 
five other conservation projects about 
the natural attributes of the area. 

Where do we start? 
Collating data across an area as 

large as the Avon NRM region was a 
significant task. It involved gathering 
existing data from a range of sources in 
each of three broad areas: natural assets, 
threats to these assets and current or 
historic conservation programs. Some 
of these datasets are huge. 

For example, there are more 
than 80,000 plant specimens, known 
as vouchers, from the region in the 
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Western Australian Herbarium, some 
110,000 bird records from Birds 
Australia's Bird Atlas and more than 
26,000 animal vouchers from the 
Western Australian Museum. DEC's 
Threatened Flora Database was also a 
useful source of information, providing 
13,000 records about declared rare 
flora. Frequently, taxonomy was a major 
issue-for instance the bird names used 
by Birds Australia differ from. those used 
at the Western Australian Museum. 

Fascinating flora 

It is astounding to think that 25 per 
cent of Australia's flowering plants can 
be found in the Avon NRM region. 
The region also has a high number 
of WA's threatened and priority flora 
populations and perhaps this is to 

be expected, given the amount of 
vegetation that has been cleared during 
decades of farming in the agricultural 
region . For example, 34 per cent of 
WA's 13 7 critically endangered plant 
taxa are found in the Avon NRM 
reg10n. 

The process of examining plant 
specimens at the Western Australian 
Herbarimn showed that there are large 
areas in the Avon NRM region from 
which few or no specimens have been 
gathered. In a region with such high 
plant species diversity, dozens of rare 
plants and many endemic ones, this is a 
cause for concern. Also, there are many 
taxa that have been recorded infrequently 
and, due to the imprecise records for the 
vouchers, it is hard to know exactly 
where they were collected. 
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T he Avon is also home to one of 
the world's rarest plants: Bancroft's 

syrnonanthus (Syn,011a11tln1s /Jancroftii). 
Previously thought extin ct, this species 
was rediscovered in 1998 with the 
reco rding of a sin gle plan t within 
the region. This single plant has now 
been cloned and two new populations 
established from th ese clones. No 

o th er known popula tio ns exist fo r the 
species. 

Fauna under threat 
Across the reg ion there are nearly 

l ,200 known fa una species, including 

·165 species of bird , 121 reptiles, 56 
m,1mmals, 22 amphibi ;111s, 19 fish and 

more than 800 species of invertebrates. 
The fauna currentl y fo und in the 
Avo n an: a subset of what w,1s th ere 
historically : th e endangered dibbler 
(Paratec/1i1 111s apicr,/is) was recorded in th e 
region in ·1843 nea r N ew Norcia ; the 

western ringtail possum (Pseudorlicirus 
occide11talis) was last reco rded in the area 
in th e I 970s from Tu t;1nning N ature 
ll...eser w; and the c11da11ge red western 
barred bandicoot (Pcra11H·lcs liougai,wil/e 
/1011,~ai1111illc) also has just one record 
from the region , in I<)()(,. 

T hese spec ies arc now considered 
locally extinct and this contraction from 
the region is consisten t across the so uth ­
west: the dibbler is now only found on 
off-shore islands and the south coast; 
th ere have been no confirmed sightings 
of th e western ri ngtail possum in the 
Wheatbelt since th e ·1970s; and the 

only natural populations of the western 
barred ba ndicoot are o n two islands off 
the mid-west coast. 

H owever, many other threatened 
fau m can still be found in the regio n. 
l~or example, the red-ta iled phascogale 

(Phascogalc rn/11ra) is sti ll known in 

Top left Scarlet lechenaultia (Lechenaultia 
laricina). 
Photo - Andrew Brown/DEC 

Centre left Botanic Ga rdens and Parks 
Authority's Bob Dixon with Bancroft 's 
symonanthus (Symonanthus bancroftii). 
Photo - Marie Short/DEC 

Left DEC conservation officer Rowan Inglis 
releasing a rock wallaby at Mount Caroline 
Nature Reserve. 
Photo - Nicole Willers/ DEC 



Right The southern dibbler is now extinct 
in the Avon NRM region. 
Photo - Jiri Lochman 

suitable habitat and so are black­
flanked rock-wallabies (Petrogale lateralis 
lateralis) and numbats (ivlyrn1ecobi11s 
Jasciatus). Declines of fauna, though, 
are continuing. Of the 165 species 
of birds in the region many, such as 
the sedentary woodland birds, are in 
decline. 

The challenge is to identify the 
taxa in decline, determine ways to 
halt the decline and ensure that this is 
incorporated into the ANDA projects. 
So far, the Avon Baselining project has 
identified the declining species, their 
locations, the processes which threaten 
their survival and what actions are 
required to ameliorate this decline. 

Conservation threats and 
programs 

The conservation of plants and 
animals in the Avon NR..M region is 
complicated by the patchy structure 
of its ren1aining vegetation and the 
small size of these remnants. Of the 
110,000 patches of vegetation in the 
agricultural area, nearly 70,000 are less 
than one hectare in size and only about 
1,000 are more than 100 hectares. 
This fragmentation results in the 
modification of ecological processes 
and species activities and is a severe 
threat to biodiversity in the region. 

Furthermore, salinity is causing 
habitat loss, effectively 'clearing' more 
land of native vegetation. And the 
situation is probably worse than it 
currently appears because there is a 
delay between habitat loss and loss of 
species. This is called 'extinction debt' 
and it may be centuries before it is 
folly realised. Ubiquitous foxes and cats 
pose another threat, as do Phytophthora 
dieback and climate change, which is 
expected to substantially reduce the 
rainfall in the region, having unknown 
impacts. 

Ref1ecting the substantial 
biodiversity of the region, there are 
numerous biodiversity conservation 
programs in place. Many of the larger 
nature reserves in the region are part 
of DEC's Western Shield fox baiting 

and fauna recovery program. Every 
DEC district in the region has a 
flora conservation program and staff 
dedicated to conservation and recovery 
of threatened f1ora. DEC's Land for 
Wildl{fe program works with local 
landholders to help them manage their 
bushland to preserve habitat. 

The Avon Catchment Council, 
through ANDA, has provided an 
opportunity to augment these programs. 
Back from the Edge is an ANDA project 
aimed at recovering threatened fauna 
and flora across the region. The 
Healthy Ecosystems project, which is 
managed by WWF-Australia, works 
with landholders to protect priority 
ecosystems. The Ecoscapes project, 
managed by Greening Australia, 
WWF-Australia , the Department of 

Water and DEC, is working to recover 
biodiversity at a landscape scale. The 
Avon Baselining project provides 
information on the current state of 
biodiversity in the region, to help each 
of these projects proceed. 

Prioritisation is the key 

The first phase of the Baselining 
project was to collate all the regional 
biodiversity data into standardised 
formats. This allowed for the second 
phase of the project-analysing these 
data to inform or prioritise the other 
projects within ANDA. For example, 
the rare flora monitoring data were 
analysed, aimed at informing the Back 
from the Edge project about the salinity 
risk, other risks and the monitoring 
history of each population of rare flora. 
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l:laselining also identified the priority 
ecosystems for the Healthy Ecosystems 
project. 

The third phase of the biodiversity 
Avon Baselining project was to 
identify gaps in present knowledge 
and programs and prioritise them. 
One of the first gaps identified was 
th e la ck of fine-s cale vegetation 
mapp111g in a format that could be 
used by ANDA proj ects. Baselining 
has now synthesised all existing fine­
sca le vegetation mapping across the 
region into a searchable geographic 
information systems database. This 
constitutes an area of about 185,000 
hectares, or more than eight per cent, of 
the remnant vegetation in the region's 
agricultural area. 

Another important gap the Avon 
Baselining project identified was the 
need to develop a strategic conservation 
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Left Landho lders and WWF-Australia 
officers discuss a voluntary covenant near 
Trayning in the Wheatbelt. 
Photo - Mike Griffiths 

Below Colourful snakebush (Hemiandra 
ruti/ans). 
Photo - Andrew Brown/DEC 

plan for the region. T his challenge is 
now being ta ckled by Professor l3ob 
Pressey from James Cook University 
for the Avon's vegetation, ecological 
communities and species. The plan 
will create an analysis of return on 
investment in conserving the rare, 
priority and of-concern fauna and 
flora species that have been identified 
through the analysis stages of the Avon 
Baselining project. The plan will help 
determine how best to deal with 
conserving these valuable assets in a 
region of such complexity. 

Baselining is rnrrently developing 
a framework for vegetation management 
and restoration, which defin es 
management objectives.The framework 
is based on the Avon Baselining project's 
vegetation mapping component, some 
work delivered through the 1-kalthy 
Ecosystems proj ect and a co-managed 
project between WWF-Australia and 
the Avon Baselining project . The 
project, called the 'After the Fence', is 
being delivered by Murdoch University 
and CSIR.O and asks the fundamental 
question:"ls fencing remnant vegetation 
useful?" The project specifically 

examines what happens when fences 
are put around patches of York gum, a 
common Avon community. 

Where to now? 
The Avon Nl(.M region 1s an 

area of high biodiversity conservation 
significance that is under high threat . In 
researching biodiversity assets, threats 
rnd existing bi odiversi ty-rela ted 
prognms across the region, the 
Avon Baselining project collated and 
interpreted data which will enable 
the all-important prioritisation of 
conservation actions. The partnering 
five projects in ANDA are already 
achieving great results , working at 
the species , biological community, 
ecosystem and landscape levels of 
biodiversity. In addition to the programs 
which are already under way, it is hoped 
the knowledge gained will help with 
prioritising more on-ground work as 
well as landscape-scale biodiversity 
planning for the future. 

Jeff Richardson is the coordinat ing 
ecologi st with the Avon Base lining 
project team and is based DEC's 
Sc ience Divi sion at Kensington. He can 
be contacted on (08) 9334 0548 or by 
email (jeff.richa1·dson@dec.wa.gov.au) 

Joanna Mooi-e is a DEC communications 
officer. 
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New 'Tlarine parks 
website a hit with kids 
The Department of Environment and Conservation recently 
developed a new website, www.marineparks.wa.gov.au, 

to inform primary school students about why it is so important to 
conserve Western Australia's amazing marine environments 
in marine parks and reserves. 

~ •. 
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by Carolyn Thomson~Dans, Kate Fitzgerald and Ryan Scott 



I t is vital that the State's marin e 

parks and reserves are manage d to 

ensure they relllai11 in good condition 

and on e of the 111ost effective w;1ys to 

do this is through comn1unity educatio11 

a11d public ;1w;irc11css 1)rogr:1111s. Young 

people now :1ccess 1nfor111:1tion ill lllOrl' 

:111d n101-c sophisticated ways, and :my 

co nscrv:1t io11 agency th:1t is serious 

;1bout ed uciti11g c hildre11 :1 bout our 

i1nporL111t 11:1tur:il :1rc:1s 11eeds l"O h:we 

:1 l·i111 :rnd i11ter:1CtiVl' website. As :1 resul t, 

thL' lkp:1rtn1ent or E11vin>llllll'Ilt a11d 

Co11snv:1tio11 (I ) EC) rece11tly deve loped 

a new website to educate primary 

school stude11ts about 1n:iri11e parks and 

the unique pL111ts :1nd ;n1imal s that they 

suppor t. The site co11t:1i11S sc ie11ti t1 c;1ll y 

acc unte infon11 :1tion and ca n be found 

at www.m:1ri11ep:irks.w:1. gov.a u. 

Marine park mania 
Three friendly anin1atccl rn :irme 

ch;1r;1ctcrs fe:Hurc on the ho111c page of 

the website: Ti11' the b;1by humpback 

wh:dc, 'Tc.iot ' the Western Austr;di:111 

sc:1horsL' and :1 fr1e11dly g reen turtle, yet 

to he 11 :1 111ed (kids with :my suggcstio11s 

f<ir 11:1111L'S may write to L;-1 NDSC() J>J :) . 

ThL' :n1i111:1tio11s wnc dr:1wn hy t:1k11t.cd 

l'crth illustr:1tor I ):1rrcll White. 011 

another r1:1gc , kids can ' Meet the C rew' 

to find out 111orc :1bout these char;1ct.ers 

;rnd their personalities. 

In the M ;1rine l'ark M;lllia sectio11 

of the website, kids c:n1 f111d out wh:1t 

111:1ri11e parks ;1re :llld why we need 
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thelll, wh:1t you cin :rnd c:rn't do in :1 

lllarinc p:1rk :111d discover the different 

lll ;iri11e p:1rk zo nes and what they m ean. 

In ;n1other are;1 of the sitL', c hildren can 

lc:1rn :111 about 111 ;1r111e littl'r :1nd its 

dcv:1st:1ting effect Oil 111;1rinc wildlife, 

;111d find out wh:1t positive action they 

c n1 }1lTS011:ill y take· to 11L'come :1 Mari11c 

l':1rk l'rotu: tur. This is ()Ill' or i-ll L' lllOSt 

popul ;1r sections of the website. 

Information 'sponges' 
,,rilll:iry school students arc often 

;1skcd to prepare school :1ssign1ne11ts 

;1bout m;irine ani111:1l s, so in the ' Fun 

mrl!lIDUtI.:l 
IZtli1b 

mnliolitlfl 
~ 

Facts' section they can find inforn1ation, 

underwater footage ;rnd photographs 

about m ;1rinc pb11t:s ;rnd ;1nilllals found 

111 Western Australian lllarinc parks. 

Thc1T arc Y2 topics in 'Fun F;1cts' 

r:rnging froll1 bluL'. wh:1lcs, coral reefs 

:l!l d !llangrovcs to linlc penguins , 

sea sta rs ;rnd grc;1t whitL' sharks. This 

i1li"i:1nn:1 tion is prcs L' lltL'd i11 :1 w:1y th;1t 

:dso helps children to understa nd why 

our State's marine p;1rks arc so spcci:il 

;l!ld important ;md how people should 

c:ire fc)r them. 

This will help to educate not just 

children, but their p:1rents :is well, since 

pare nts of prim:1ry school students 

usually help them to access and orga11ise 

information for their ho1nework. As 

any parent will tell you, prilllary school 

aged childrrn arc literally 'sponges' who 

re;1dily ;1 bsorb and retain information 

that they gather during their important 

forrnative years, so giving thclll marine 

conscrv;1tion mcss:1ges at this age will 

Previous page 
Main Animated marine characters 
featured on the home page of the website. 
Illustration - Darrell White 
Inset Jellyfish. 
Photo - Suzanne Long/DEC 

Above Website screen shot. 

Left Diver at Marmion Marine Park. 
Photo - Ann Storrie 



Above Green turtle at Ningaloo Marine Park. 
Photo - Tony Howard 

Right Clownfish at Rowley Shoals 
Marine Park. 

Below Nudibranch at Jurien Bay 
Marine Park. 
Photos - John Huisman 

auger well for the aquatic environment 
in the future. 

The 'Marine Park Secrets' section 
presents some fascinating facts 
Western Australia's marine 
that many people would not 

about 
parks 
know 

and the 'Galleries' contain stunning 
photographs of several parks and their 
wildlife that can be downloaded for 
free for all non-commercial purposes. 

The kids marine parks website is also 
a platform for linking to information 
on WA's 12 existing marine parks and 
reserves and four proposed marine 
parks and reserves on DEC's main 

website (www.dec.wa .gov.au) . Most 
people know about Ningaloo Marine 
Park, but market research undertaken 
in 2007 showed that very few people 
could name any of our other, equally 
special, marine parks. The website will 
help fill some of these gaps in the 
public's knowledge. 

Big hit 
The website became operational 

in July 2008 and recorded more than 
50 ,000 hits in its first six months. It 
was promoted later in the year with 
colourful posters that were distributed 
to schools throughout WA. 

Despite being originally developed 
for primary school students to use as 
a resource when researching school 
assignments, the website is now set to 

Carolyn Thomson-Dans is a special projects officer with the 
Department of Environment and Conservation. She can be 
contacted by emai l (carolyn.thomson-dans@dec.wa.gov.au) . 

Kate Fitzgerald was fo1·merly a DEC marine educat ion off icer for 
var ious mari ne parks around t he State. She can now be fou nd at 
t he Australian Institute of Marine Science working as a research 
assistant for t he Scott Reef Research Project. Kate can be 
contacted by email (k.f itzgera ld@aims.gov.au). 

Ryan Scott is a DEC web developer and content coordinato1·. 
He can be contacted on (08) 9389 8644 or by email 
(ryan.scott@dec.wa.gov.au) . 

Kate and Carolyn were t he d1·iving forces behind establishing the 
new websi te. Kate designed the site and Kate and Carolyn wrote 
the content. Ryan bui lt the site and undertook the visua l des ign. 

become a resource for school students 
of all ages. With the Department of 
Education and Training, DEC 's Marine 
Policy and Planning Branch is also 
developing a teaching guide on marine 
parks for Years 8 to 10 Society and 
Environment students. The resource 
is being written by Susie Bedford, a 
highly respected science educator who 
teaches part-time at Exrnouth Senior 
High School, and should be published 
in the first half of 2009. The secondary 
students will be able to access a great 
deal of the information they need to 
complete the six-week unit of study at 
www.marineparks.wa.gov.au. 

While the site's popularity 1s 

already exceeding expectations, it will 
continue to be improved and added to 
over time. 
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Karabmia Wildlife Sanctuary, 

loca ted in th e Perth hills near 

C hidlow, is o ne of the Au strali an 

W ilrl lifc Conserv:rn cy's (AW C's) 

properties that works to fulfil! th e 

not-for- profit o rg:111isa ti o n 's biodiversity 

co nscrv,1tio n mi ss ion . It was purchased 

by Martin Copley 111 19 ') I (sec 

' K:ir:1b111i ,1 S:1nctuary' , L/'INDSCO /JE, 
Sum111<.: r ·1997-98) ;111d was the 

birthplace ;1nd in spiration for AWC's 

network of 20 sanctua ri es n ow 

covering 111 ore than 2 .5 milli o n 

hecta res of Au stra li :1. AWC h:1s been 

:1ble to protec t habitat and prov ide 

land manage m en t to he lp co nserve 

m o re than 65 per cen t of Australian 

terrestrial 111all1111al species ;1nd 72 per 

cent o f terrest rial bird species, not to 

m e nti on the reptiles, frogs :111d unt,1llied 

invertebrate con1munities. 

The 280-hectare Karakan1ia 

Wildlife Sanctuary is situated in the 

no rth ern Jarrah fo rest in the D:irlin g 

Range ;1ml is sur ro und ed by a vermin­

proof fe nce tha t excludes foxes and 

1-l:r,d c:1ts. The property w:1s purchasl'll 

to restore so111e of the for111e r Darling 

R :111ge f:1una th:1t w:1s once widespre,1d 

;1 nd alrnnd :1 11t in the region, but had 

Lkcl i11 ed ur disappe:1red :dtogcthcr dm· 

pri111aril y to pred:1tio 11 by introdu ced 

predators. 
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• Karakamin Wildlife Sanctuary 

Reintroductions 

Kar:1kan1ia 1s ho me to :i suite of 

threa te ned mamm:11 species , w hi ch 

were tr:111sloc:1ted by AWC :111cl the 

D epa rt111 e 11 t of Envi ro111 11 e nt :1nd 

Conservatio n (DEC). A complete Li ck 

of 111edium-sized n1 :111nnals w:1s 

:1ddressed w ith the reintrod u ctio n of 

woylies (Bl' /1011,Qia 11c11irilla1a), qucnda 

or southern brown bandicoots (lsoor/011 

olil's11/11s) and nu111bats (l\ll)lm1 crolii11s 

.fr1scirJ11Js) 111 1994, western ringt;1il 

possums (Ps('//rlod1ir1Js offidrntolis) in 

1995, mainland quokkas (Sc to11ix 

lm1c/1y1Jms) 111 ·1996 and t:1lll111ar 

w:1lbbies (!\l/r, rrop11s l' II.Q<'llii) 111 ·1998 . 

l3rusht:1il possums ('li-ir/1os11ms 1nil11cmla) 

:llld brush wa ll :1b ies (M11ffO/l1JS ir11111) 

we re present when the s:lllctu:1ry w;1s 

fen ced. However, both popul:itions 

were supplemented w ith ;1cl di tional 

;1 ni111 :ds to bolster the S11dl 1H1111lwr 

o f founder ;111 i111als originally e nc losed 

within the fence. 

Since cons tructing the fen ce 

and removing introduced predators, 

Karakamia h as p roven itself as a 

bo untiful source population fo r many 

thre:1tened mammals. More th:111 670 

:111i111 als h:1ve been tr;rnslocated from 

K:1rakan1i:1 to other re introductio n sites 

around Austral ia . T he s:1nctuary offers 

a safe haven fo r these threatened 

ma111111als tha t have decli11ed elsewhere 

oil the m :1 inbnd , where foxes and 

fe ral c:1ts re111:1i11 ab und:111t. Fenced 

popul:itions also provide a sec ure 

breeding nu c leus with w hi ch to 

repopulate the Lindsc:1pe if, o r when, 

a global soluti o n to combat the 

threatening processes cau si ng 111am111al 

d ecli n e and exti n ctions h:1s been 

found. 

Woylie wonderland 

This re introduction success has 

b ee n obvious with so m e species . 

While the woyli e may be ex perienc ing 

population decli11es in the so u th-west 

ofWcstern Australia, there arc no signs 

of such ;1 decline behind the preda tor­

proof fe nce at K,1rak:111 1i ;1. AW C st;1fT 

estimate there :i re at lc:1st 500 woylies 

in th e 280-hecta re s:111ctu:1ry, a density 

of two woylies per hectare. Th is is 

p robably si111ibr to the pe:1k in 11t1111 bcrs 

found in the wild i11 the I lJ90s afte r the 

insti ga ti o n of DEC's Wes/cm Sliicld fox­

baiting program. 

Nearl y 800 woylies ha ve b een 

bo rn and indi viduall y marked at 

K;1i-;1b111ia , ini tiall y w ith ca r tags and, 

in mo re rece11t times , w ith passive 

implant transponders (PIT tags) , sma ll 

microc hips inserted under the sk in at 

the back of their n eck.The high density 

of woylies combin ed with recent dri er 

rainfall yc:irs led AW C to transloc;lte 

Previous page 
Main Woylie. 
Insets top left Numbat. 
Photos -Jiri Lochman 
Top right Quenda . 
Centre left Tam mar wallaby. 
Photos - Sallyanne Cousans 
Bottom right Brushtail possum. 
Photo - Ann Storrie 

Left Predator-proof fencing protects the 
sanctuary. 
Photo - Sallyanne Cousans 



Above Visitor centre at Karakamia. 
Photo - Andy Ballard 

Above right Woylies. 
Photo - Ann Storrie 

Right Brushtail possum. 
Photo - Jiri Lochman 

anin1als to alternative sites in an effort 
to reduce both intra-specific (within 
species) and inter-specific (between 
species) con1petition for food sources. 

Just five years after their initial 
release at Karakan1ia in December 
1994, AWC began moving woylies 
to its Paruna Wildlife Sanctuary, 30 
kilon1etres away in the Avon Valley. 
More than 300 woylies were moved 
in five separate translocations between 
2000 and 2006. More recently, woylies 
have been moved to AWC's Scotia 
Wildlife Sanctuary in New South 
Wales, into an 8,000-hectare feral­
free area enclosed by a fence. Woylies 
disappeared from New South Wales 
before the 1920s, and had been declared 
extinct in that state. 

Many woylies were also translocated 
to conservation estates in the south­
west ofWA, including Avon Valley and 
Kalbarri national parks and Tutanning, 
North Kalgarin, Cervantes and Julimar 
nature reserves, and to a private 
sanctuary, Genaren, in New South 
Wales .Woylies have persisted at many of 
these reintroduction sites, however, the 
populations have never mirrored the 
rapid increase seen within Karakam.ia. 

There is little doubt that foxes and feral 
cats have prevented repopulation of the 
forested areas of southern WA where it 
once roam.ed. 

Possums to Lorna Glen 

The brushtail possum. is another 
species for which Karakamia has proven 
a boom. town. Any visitor driving 
through the entrance to the sanctuary 
in the evening will have to dodge the 
brushtail possums as they scurry across 
the tracks. With the absence of foxes 
and cats it has been very obvious that 
the brushtail possums spend more time 
on the ground than they do in the tree 
tops, making them even more visible 
than usual. 

In 2008, 35 brushtail possums were 
translocated from Karakamia to Lorna 
Glen, a pastoral lease managed by DEC 
about 1,100 kilometres north-east of 
Perth, to top up the population of 
animals originally released in 2007. By 
all accounts the possurn.s have settled 
in well to their new home, using the 
hollows in the river red gum woodlands 
that fringe the creeks and wetlands and 
provide excellent shelter during the day. 
Several have even taken up residence at 
the hon1estead and are regular visitors 
to the kitchen and outside dining table. 
There may be an opportunity to send 
more animals to the rangelands to 
further reduce the possum population 
within Karakarn.ia. 
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Restoring ecosystem function 
One of the original aims 111 

establishing Karakamia Wild life 
Sanctuary was not only to recreate 
the past mam mal fauna assemblages of 
the Darling Scarp, but also to restore 
function to an ailing ecosystem where 
natural processes had been disturbed 
for many years. While obviously not 
possible to mimic the bushland of 
200 or 300 years ago, due to the 
irreversible environmental changes 
wrought by European settlement, 
the vision of reversing some of these 
changes started with the eradication 
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of in trod uced species, followed by 
mammal reintroductions. The hope 
was that bringing back just a small part 
of the former ecosystem would igni te 
a seri es of processes and linkages to act 
in a catalytic mann er, in turn bringing 
other processes that had either been 
disturbed or removed back to the 
environment. 

One of the most remarkabl e effects 
has been associated with bringing 
woylies back to the j arrah forests . 
The ground litter layer in surrounding 
long-unburnt areas, such as John 
Forrest National Park, is often deeper 

Above Jarrah forest typifies much of the 
Karakamia Wildlife Sanctuary. 
Photo - Richard Wo/dendorp/ AWC 

Left A wedge-tailed eagle chick in nest. 
Photo - Jiri Lochman 

th:111 within Karak :1111i :1. Woyli cs have 
effcctivdy incorpo rated mu ch of the 
leaf litter layer into the soil profil e 
through their dail y digging in search 
of subterran ean fungi, which forms 
a large componen t of their preferred 
diet. Their staggering ability to turn 
over five tonnes of soi l a year per woylie 
improves water penetration and soil 
nutri ent levels- a vital compo nent in 
improving the typically nutrient-poor 
lateriti c soils of the Darling R.ange. 
In turn , this results in lower leaf litter 
accum ulation rates offering a lower 
fuel load , :md thereby decreasing the 
bushfire risk within the sanctuary. This 
red uction in fuel load has modified 
AWC's prescribed burning program, 
providing an opportunity to conduct 
fewer, smaller burns to create a fin e­
sca le mosaic of structural diversity and 
density within the vegetation. 

Another interesting outcome has 
been the replacement of introduced 
predators by native predators such 
as the wedge-tailed eagle. A pair of 
wedge-tailed eagles has nested in or 
adjacent to Karakamia for many years, 
constructing grandiose stick nests in 



Right Western pygmy possum. 
Photo - Jiri Lochman 

tall jarrah trees and typically rearing 
one or two chicks a year. At the end 
of each breeding season, an assortment 
of prey remains collect at the base of 
the nest, providing an insight into the 
diet of the birds. In WA, wedge-tailed 
eagles' diets are usually made up of 90 
per cent rabbits, with the odd reptile 
or bird and other mammals such as 
kangaroos and wallabies. 

Not surprisingly, the major 
component of the diet of the pair at 
Karakamia was brushtail possums and 
woylies (57 per cent), Australian ravens 
and wood ducks, with the odd bobtail 
skink (Tiliqua r11gosa) or Gould's monitor 
(Vciranus gouldii) . There were only a 
handful of introduced species found 
among the prey remains. The birds 
of prey preferred to hunt threatened 
mam.mals from within the sanctuary 
rather than rabbits from surrounding 
agricultural land and forested reserves, 
and take birds from open areas in the 
paddock and near the dam in the 
southern section of Karakamia. Perhaps 
a new equilibrium has been attained 
at Karakamia where the abundant 
mammal populations can now sustain 
a level of natural predation. 

Other benefits 

With the removal of introduced 
predators, four additional mammal 
species have made an appearance at 
Karakamia. The occasional chuditch or 
western quoll (Dasyurus geoffroi,) appears 
in the sanctuary. There is some concern 
that they will eat the reintroduced 
threatened m.amm.als. However, like 
the wedge-tailed eagle, they are simply 
reclaiming their right as a top predator 
within the ecosystem. 

Another mammal to pop up is the 
mardo or yellow-footed antechinus 
(Antechinus jl.avipes). There are not many 
that can clain1 to have watched a mardo 
sunning itself from their office window 
or heard the pitter patter of paws as 
they cheekily scamper across the rafters. 
Western pygmy possums (Cercartetus 
con.cinn.us) and dunnarts (Smin.thopsis 
griseo11enter) have also appeared in annual 
trapping surveys. All these animals are 

likely to have occurred in the Darling 
Range before the establishment of 
Karakamia, but the com.bination of 
introduced predator control within 
Karakamia and DEC's U--'c?stern Shield 
program has undoubtedly provided 
the opportunity for their numbers to 
increase. 

Birdlife within Karakamia is prolific 
with more than 100 species recorded, 
including the beautiful red-tailed black­
cockatoo, screeching their distinctive 
call "karak, karak . . . ", from which the 
sanctuary derives its name. A large 
number of water birds are recorded in 
and around the dams and surrounding 
riparian habitat, which offer a diversity 
of vegetation to acconu11odate a far 
greater variety of fauna than the 
surrounding agricultural areas, remnant 
vegetation and water reserves . 

Managing mammal populations 

The reality of surrounding an 
ecosystem with a fence has created 
some interesting management 

problems-some predicted, some 
quite unexpected. The high number of 
woylies at Karakamia makes it difficult 
to trap other species, such as quenda, 
possums or tanunar wallabies. Even 
with intensive trapping programs, 
nearly all traps are filled with woylies 
within an hour of dusk. Competition 
for the universal bait of peanut paste 
and rolled oats sometimes results in 
two woylies successfully maneuvering 
their way into the trap before the door 
shuts . 

One of the key issues at Karakamia, 
and other fenced areas, is to determine 
the carrying capacity of target species 
and manage those populations and their 
impact on the broader ecosystem and 
other species. AWC is addressing these 
issues through ecological monitoring 
to measure the success of management 
techniques and by translocating 
animals to other sites that are free from 
introduced predators. 

For example, the tammar wallaby 
population has increased significantly 
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during th e past two years, becon1ing 

the most frequently seen wallaby in the 

paddocks at night . In response, AWC 

is translocating tammar wa lbbies to 

its P:1 runa Wildlife Sanctuary, where 

a fledgling popubtio11 h;1s already 

become well escib li shed, providing 

further in surance for this rare and 

beautifu l wa llaby. 
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Habitat restoration 
Co nside rable effo rt has been 

expended on restor ing degr;1dcd 

sections of l< arakamia w ith many ho urs 

of vo lu ntee r assistance. Th ickets of 

golde11 w reath w:i ttle (Ar11ri11 s a/1:{!1111), 

one-s ided bottlebrush (Calotlia1111 111s 

q11arlr[/1rl11s) :ind rnarn (Cory111hi11 
rnlophylla) have been pbn ted 111 

paddock areas and arc now used by the 

throngs oftammar wa llabi es th;it clum p 

together at the edge of the paddock 

areas. Where trees have been felled to 

ma intain fireb reaks, the logs are moved 

into th e undergrowth to add habitat for 

invertebrates, reptiles , small mammals 

and birds. Weed management is an 

ongoing issue as staff a11d vo lun teers 

target noxious weeds such as cape 

tulip, arum lilli es, lupin s and tagasaste 

from paddock and riparian :ireas to 

ensure these spec ies do not infest the 

bushland. 

The are,1 around the dam was 

successfu lly rehabi litated using a 

combination of direct seeding and 

planting of a ra11 ge of loca l reeds a11d 

sedges. The resu ltant vegetation is now 

so thick tha t it is almost impenetrable 

and nine species of frog can now be 

hea rd croaking and qu:1ckmg from 

the dam :md associated creek li11e. T he 

reintroduced quokbs :ilso f'.ivo ur the 

habitat, w ith :1 p:11r occasio11a ll y si[.\htcd 

0 11 spo tlight wa lks. 

So111c areas of· p:1ddock have hce11 

retained within l< ;iraka111 i;1 :1s they 

arc preferred forag in g grounds for 

species such as t:nn111ar wa llabi es, brn sh 

wa lLib ies a11d western grey kangaroos . 

T he paddock areas also provide a 

rcm:irkable v iewin g point fo r visitors 

to the s:inctuary. Cryptic :1ni111a ls such 

as qu cnd:1 become readily visible by 

spotlight in the open grass land and 

even ringtai l possums that usually 

ca m o uflage themselves :unong the 

thick foliage can be sern using the 

l:1rge habitat trees that remain in the 

paddocks . 

On the tourist trail 
l<ar:ikamia presents a ra re 

opportu nity fo r Per th rcsidrnts ;md 

visitors to w it11css th e diversity once 

present within ou r j ;irrah frlr<.:sts. It 

is one of the few p laces that people 

can co111c to sec a su ite of threatened 

n1;1111mals in their 11:1tu ral habitat. AWC 

cond ucts eve ning interpretive w:ilks and 

spotlight tou rs at l(ar:1kamia, fulfl lling 

a role in ed ucatin g the publi c about 

the plight of Austr:1lia's thrcatrncd 

mammals, w h ,1t is being done to reverse 

the decline of some species , and how 

A WC has assisted in th e process. T he 

regular wa lks through the sa nctuary 

provide a wealth of oppor tunistic 

information to accompany routin e 

m on itoring via ann ual trapping and 

quarterly spotlighting. 

The future 
As things stand, the long- term 

o utlook for Austr:ilia 's 111 ediu 111- sized 

mammals, along with many other 

Above left Signs reminding visitors to 
take care on sanctuary roads. 

Left Revegetation around the dam. 
Photos - Sallyanne Cousans 



Above Boardwalk over Cookes Brook at 
Karakamia. 

Right Looking for possums during an 
evening guided walk. 
Photos - Sallyanne Cousans 

animals,is grim.But in the southern half 
of Australia, where the fox and cat have 
wreaked such havoc, Karakamia does 
provide a glimmer of hope. It shows 
that, freed from fox and cat predation, 
successful populations of threatened 
native mammals can be re-established. 
AWC n1anages additional fe ral-free 
sanctuaries within Australia, including 
Faure Island where fe ral cats have 
been eradicated (see 'Return to Faure 
Island', LANDSCOPE,Autunm 2007) . 
AWC's overall reintroduction strategy 
is designed to ensure these places 
are managed in an integrated manner 
while continuing to expand a network 
of feral-free sanctuaries. Meanwhile, 
the search for a long-term solution for 
controlling fox and cat predation must 
continue relentlessly so that AWC and 
others can help build a future where 
fences are no longer required. 

Jacqui Richards was a wild li fe ecolog ist wi t h Austral ian Wildl ife Conservancy (AWC), 
and now works as a consul tant. She is involved in the conservat ion of threatened 
mammals and the control of introduced predators in Western Austra lia and can be 
contacted on (08) 9438 1239 or by email (jacquel ine.richards@bigpond.com). 

Martin Cop ley is the founder and chairman of AWC . 

Trish Gardner is an AWC guide and can be contacted on (08) 9572 3169 or by email 
(karakamia@austral ianwi ldlife.org) . 

The authors wish to t hank t he many staff and volunteers who have assisted in 
creating and managing Karakamia Wi ldlife Sanctuary as a haven for threatened 
mammals and a source population for reint rod uction sites throughout Australia, 
particularly Andre Schmitz, Barry Wilson and Jo Williams. 
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Love is all around ... 

Summer and early autumn 
might best be described as a time 
when spring, for most insects, 
is really in the air ... and on the 
ground and in the water and the 
dirt under your feet. It is that time 
of the year when, from evening 
onward , being outdoors can be 
murder or magic. 

Around any home barbecue, 
the near horizonta l rays of the 
sun shaft through the shadows of 
bush and buildings to expose a 
seething cauldron of busy bodies 
and you suddenly realise you are 
out-numbered, out-flanked and 
out there with perhaps millions of 
insects. At t imes they will bite you, at 
times they will caress your ear with 
a cool swish of wings and at other 
times they will crawl with a nice but 
nerve-wracking tickle over your bare 
feet. They are with us, they are on us 
and, for all we know, they are in us. 

Insects are a major group of 
arthropods, which are those animals 
having a segmented exoskeleton 
and jointed appendages. They are 
the most diverse group of anima ls 
on Earth , having more than a 
million described species and an 
estimated 30 million undescribed 
species which altogether represent 
90 per cent of the life forms on the 
planet. 

To further excite any human, 
insects are not to be confused 
with that group of arthropods 
with similar appearance, those 
being wood lice, crabs, lobsters, 
sand hoppers, spiders, ticks, 
mites, scorpions, centipedes and 
millipedes, to name a few. 

It might be said that insects have 
been so successful on the planet 
for some 300 million years because 
they possess an uncanny wisdom 
and do many things that humans 
do. They raise crops, herd insect 
'cattle' that they 'milk' of a sweet 
liquid and some are like architects 
and engineers-they construct 
intricate living quarters with year­
round weather control. There are 
insect carpenters, papermakers, 
slave raiders and undertakers. It 
is also well known that ants, bees, 
wasps and term ites live in social 
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organisations more complex than 
those of human societies. 

Some 50 million years before 
the first vertebrates, the evolution 
of wings by many insects gave 
them ascendancy over all other 
life forms at the time. Most 
insects advanced even more 
quickly by achieving complete 
metamorphosis from egg, through 
the specialist food gathering 
activity of larva (grub or caterpillar 
form) then pupa (dormancy) 
and then imago or adult form. 
So efficient is the food-gathering 
capabi lities of the North American 
polyphemus moth (Antheraea 
po/yphemus) caterpillar, it 
consumes an amount equa l to 
thousands of times its birth weight 
in days. 

In truth, many insects are 
considered pests by humans but 

DID YOU KNOW? 

then again we know that they are 
gatherers of refuse and in doing 
so, are responsible for much of 
the planet's good topsoil quality. 
The most useful of all insects 
are insectivores, those that feed 
on other insects. Without them, 
potentia l reproduction and survival 
of all insect offspring could literally 
bury the Earth in a single season. 

Insects have an enormous 
ability to adapt and resist, so when 
you next wield that aerosol insect 
spray, wonder what it's really doing 
to their genetics. One day they may 
al l gang up on us, or to be more 
positive, perhaps offer to give us 
a ... claw. 

One cou ld go on forever but 
the more we learn about insects 
the more they will probably turn 
out to be the real 'never ending 
story' of our planet. Who knows? 

• Caterpillars have several thousand muscles and humans only have 
about 500. 

• Female painted apple moths (Teia anartoides) have no wings; 
their caterpillars disperse by making an open gossamer sail out of 
silk and sail away on the wind. 

• Some wasps can count, they've never been taught, but they know 
that they must always leave a certain same number of prey for male 
young and considerably more, but always the same number, for 
female young to survive. 
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