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THE NOISY SCRUB-BIRD IN THE DARLING RANGE

E NOISY SCRUB-BIRD is
one of the most intriguing
birds vou are likely w0 %
come across in Western :
Australia. It isn’t large or
spectacular and it doesn’t
dominate the skies in large raucous
flocks. Butthis small, semi-flightless
inhabitant of dense scrub draws
attention with its lond song and
tanialises with its easy command of
a tangled and impenctrable habitat.
Those with the patience to wait
quietiy may be rewarded with a few
climpsesofabright-eyed, cocky hird
dressed in subtle colours but with a
voicethatmakes yourearsring. After
a Cheshire Cat history of discovery,
disappearance and rediscavery, the
successful management of this
threatened species in recent decades
has ensured that the bird is well
established in coastal areas east of
Albany. One of Western Australia’s
conservation icons, the Noisy Scrub-
bird has recently been reintroduced
toits old hauntsin the Darling Range.
John Gilbertdiscovered the Noisy
Scrub-bird in November 1842 while
exploring and collecting in Western
Aupstralia for John Gould. With the
botanist James Drummond he
travelled from Perth to Augusta along
the coastal plain. From Pinjarra they
made a detour toexplore Mt William
in the Darling Range. They made
their way from the Murray River
rapids up into the hills, crossing
several westward flowing streams
before reaching their goal.

by Adan Dands

This was Gilbert's second trip to
WA and he was reasonably familiar
with the bird life of the colony. But
at the Murray he was tantalised by a
bird whose resonant song told him 1t
was something new. Gilbert wrote
o Gould in England: *._ its loud bt
pleasing note fairly made my ears
mng, and yet I could not =ee the
creature”. Al the first stream past the
Murray (now known as Drakesbrook)
after “waiting around in the rain for
days” heat last got a glimpse of itand
was able to shoot one. Gilbert zent
several specimens to Gould who
officially described the new species.
Gould was also intrigued by the bird
and wrote: “Few of the noveltes
received from Ausiralia are more
interesting than (this) species™. He
also predicied gloomily that it was
“destined to rarely meet the gaze of
civilised man”,

Gilbert considered scrub-birds
were locally common but after his
report, no other naturalist reported
them in the Darling Range, But

1

interest aroused cunosity and
ornithologists were keento find
out more about the life history and
breeding biology of the Noisy Scrub-
bird, They were intrigued by its
anatomical peculiarities - it has no
wishbone for instance - and puzzled
about its relationships to other birds.
The bird's elusive habits and
impenetrable habitathowever, made
it extremely difficult to study in the
wild or even lo obtain spacimens.
Frustratingly, as scientific curiosity
about the serub-bird grew stronger
in Australia and Europe, the serub-
bird was dwindling as its habitat was
ravaged by wildfire and clearing for
agriculture. By the end of the
nineteenth century the Noisy Scrub-
bird was referred to as “rara avis”, by
the 1920s it was widely considered
to be extinet. In 1948, 2 memonal to
the “sweet-voiced bird of the bush”
was placed at Drakesbrook. near the
site of John Gilbert's discovery.
Fortunately however, the Noisy
Secrub-bird was not actually extinet.
One liny population remained,
hidden in the deep guilies of the Mt
Gardner peninsula at Two Peoples
Bay. Here, less than 30 individuals
clung precariously to existence and,
in 1961, after more than 70 years
without an official record, the Noisy
Scrub-bird made a dramatic
reappearance.  This “rediscovery™
brought international conservation
attention 1o Albany and Two Peoples
Bay in the early 1960s. The Noisy
Scrub-bird was literally on the brink,

consned on page.d
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Greeting cuoryone!

In March this vear the State
Government released an update of
the Salinity Strategy. Thisisavery
impornant document for everyone
whose property could be affected
by salinity — indeed for all Western
Australians. Youcan obtain acopy
of the information package from
AeWEST. It comes with a booklet
which summarises the resources
available to landholders; “Salinity:
aguide for land managers™. Twould
urge every interested pérson —
especially anyone on an LCDC or
CG Committee - 1o read these, note
the current state of play and what
has — and has not - heen suggested
for the future. Reports on native
vegetation management and
drainage are also available from
AgWEST.

There is some great information
in this issue of “Western Wildlife"!
Among ethers, Steve Hopper takes
up the issue of the effect of climate
change on dryandras (raised by
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to explain just why WA plants are
unlikely to ‘move: to track the
climate”. Iohn Pate gives some
interesting detail about nitrogen-
fixing plants in the bush, Alan Danks
talks about translocating noisy
scrub-birds, while Ian Common
introduces us toalittle known group
of moths,

Personally, I was fascinated by
the “scat moths’ who undergo their
entire larval development within the
droppings of marsupials. Dr
Commen is interested in looking

for more of these moths from WA,
especially from possums, guendas
or tammars, but to do that he needs
poo samples. If you can locate
some scats which vou can
confidently attribute to a particular
native mammal (NOT roos) vou
might like to contact Dr Common
and ask if he would like vou to send
him some samples. The droppings
must not be too fresh, since adult
moths have to have ome to find
them and lay an egg. Well —it's 2
different sort of quest!
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Conioct defails for Land for Wildlife Officers

Location phone number
Heother Adamson Wismmedin {08y 9041 2488
Al Boter Morogin (08 9881 9218
Jenny Dewing Bricigetown OBy 9761 2318
Ficrva Falconer Cooow (0B)'9952 1074
hcira Hall Parh (08 9334 0427
Bob Huston hMuncoring (08 5295 1955
Cherie Kemp Bussetion (087 97521477
Sytvia Lelghton Alony (O8) 5842 4500
Anne Rick Newdegaie (68) 2371 1791

Review of "Managing
Your Bushland”™

As part of the Land for Wikdiife
package, many members will have
received a copy of the book
“Managing Your Bushland”. This
was published in 1993 as a text
outlining the principles on which
bushland management and
revegetation for nalure conservation
are based. Its now out of print, and
the authors, Ken Wallace and Penny
Hussey, are interesied in whether
vou have found it useful, as a suide
o whether it should be reprinted.

Sometime before the end of the
vear, a researcher will telephone a
random sample of LFWerr 1o ask
about your reaction o "Managing
Your Bushland”. If vou get such a
call, we would be grateful if yvou
would take time to answer the
guestions as fully as you can,

Many thanks in advance!
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however, and sirong measures were
neaded if it were to be saved from
exiinction.

Conservation

The first prioTily wius to protect
the bird"s hahitat. This was begun by
the c¢reation of Two Peoples Bay
Naturz Reserve. On-site management
made it possibletoexclude fire within

he reserve and this seems to have
been particularly important. Scrub-
bird numbers began 1@ increase from
1972, Such a small population
however, 15 at Ask from many factors

fire, habitat disturbance, predation
The solution is to build the numbers
quickly and spread the population out
in the landscape, But the bird needed
access tomorehabitatifthe population
was 1o grow enough to provide
security from wildfires in the longer
term. For a bird with very limited
powers of dispersal, this meant that
new populations would have to bz
created by translocation from the
rediscovered population, Fortunately,
by the early 1980s scrub-bird numbers
had grown enough to allow some
remavils und atranslocation program
hegan (o be developed.

Once the essentigl methods of
capiure, transpart and monitoring
were developed, the birds were taken
o new homes in a nuimber of places
along the south coast between 1983
and 1995 Populations developed
successfully inthe areacast of Albany
bur, interestingly, noi to the west
where there were several Tailures,
Overall however, the program was
successful and resulted ina five-fold
increase in numbers in the Albzany
area.

By 1995, however, scrub-hirds in
the Albany area were already
occupyving mostof the suitable habitar.
Mumbers would continue to rise as
these populations developed, but 1t
was clear that there were no other
areas suitable for establishing large
populations. There was a need o

look further afield. To the cast and
north, lower rainfall meant little
suitable habitat. To the west of
Albany, the unsuccessful attempts at
settling Noisy scrub-birds and the Iack
of any historic evidence that they had
occurred there, indicated little
likelihood of successinthat direction.

[ FAUNA

On the other hand, it was known from
John Gilbert™s records that scrub-hirds
had definitely existed in parts of the
Darling Range last century. Perhaps
somte hubitat still existed which would
allow the reintroduction of the Noisy
Scrub-hird 1o these former haunts?

During 1996 extensive survevs
were cartied out from the Murray
River, where il flows out of the hills
to the coastal plain, south to the
Wellington Dam, It soon became
clearthatthe riparian vegetationalong
the streams originating in the uplands
around Mt William contained habirat
which looked suitable for Noisy
Scrub-birds. This was precisely the
area where John Gilbert had recorded
the scrub-bird in 1842, The habitatin
this area- adistinet association within
the surrounding jarrah/marri forest -
15 characterised by a fringing forest
of Bullich (Ewcahvorus mepacara)
and Blackbutt { £ pratens) with A gonds
finearifoliin the siream zone, Dense
tangles of Gadmiaand Fvpocalverma
along the swampy banks provide an
egquivalent for the low scrub and
sedges af Two Peoples Bay.

First releases in the Darling
Range

Bepartment of Conservation and
Land Management staff, with the
support of Aleoa Australia, released
the first batch of Noisy Scrub-birds
from Two Peoples Bay in two sites in
this area duning Juneand July in 1997
The initial pioneer group consisted of
males anly, This wis 3 deliberate
strategy developed during the
previous ten years of translocation
work on the south coast,  Males,
although difficult tocapture, are more
eastly caught than females and are
psually in surplus.  Importantly,
becanse they sing when they establish
territories, they allow survival in the
new area to be monitored.  This
provides. a way of confirming the
new hitbitat without the possibility of
wasting precious females in
unsuitable areas,

In one of the release areas, the
males were fitted with dny radio-
transmitters before release allowing

their movements in the thick
vegetation to be followed without
needing to see the birds themselves.
For the few weeks in which the
transmitters remained attached, the
serub-birds led the scientisis up and
down the stream system as they
foraged and explored their new home,
Many “song battles” hetween
competing males were witnessed and
it was clear that territory ownership
changed hands, often several times.
Territory ownership was sezn o be
maore dynamic than previously
thoughl, This was a new observation
about serub-bird bshaviour, only
detectable by the uvse of radio-
transmitters with individually
identifiable signals.

But most imporiantly, the birds
continued to sing in the release area
indicating the habitat could support
them. A yearlater, althe beginning of
the nextbreeding scason, some serub-
birds were still singing. If they had
survived throwgh the summer, and it
was # particularly dry one, then the
chances of longer-term survival were
reasonably good. Tt was time to
introduce the surviving males to some
females. In 1998, the first females
and some more males were added o
the initial releace areas and a third site
was used as well. More miles and
females were released in 1999,

A small number of male Noisy
Scrub-hirds can now be heard singing
regularly in the Darling Range for the
firsttimie in over 150 years and only a
few kilometres from where Joho
Gilbert heard them in 1842, If the
serub-birds now presentand surviving
can be nurtured into establishing a
breeding population, their off-spring
may be better able o colonise the
available habitat. Indeed, for the
reintroduction to be considered a
saccess, we need to be able 1o
demonstrate that breeding is occurring
and young are being recruited into the
adult population, This will take
several years yet. But, the success so0
far is encouraging and, with luck the
Darling- Range could become a
permanent home fora new population
of Noisy Scrub-birds.

Alan Danks is Regional Leader
Natwre Conservarion ar CALM,
Albany. He can be contacied on
S22 4574
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DILE Pouliguen-Young's

recentarticle (Western Wildlife
4/2 pp 8-9) highlighted the
vulnerability of species of Dryandra
in south-western Australia to minor
climate change of up to 2°C. |
would like to expand on'two aspects
of this important issue — is it likely
that south-western plants might
disperse across the landscapetotrack
the climate? And, secondly, what
does the answer mean in terms of
best practice approaches to natural
revegetation and restoration in the
sotuth-west?

Dispersal capabilities

Effective dispersal involves
transport of seeds or vegetation
propagules some distance from the
mother plant, followed by
germination and successful
establishment to form a breeding
population at & new site,

One striking aspect of the
majority of the south-west's 8000
native plant species is the gbsence of
obvious means of seed dispersal.
Very few species have large wings
or light-weight seeds for wind
dispersal — orchids, daisies, some
native grasses and shecaks come
immediately to mind as exceptions.
But look at the seeds of eucalypts,
kangaroo paws or most shrubs and
perennial herbs that dominate south-
western plant communities and you
will sge that they are unlikely to
move away from the maternal plant
morethana few metres unless picked
up by cyclonic winds, firestorms,
sheet flooding or animals.

Another significant deficiency in
the flora are berries. drupes and other
fleshy fruits encasing seeds as an
enticement for birds and mammals
to consume and disperse seeds in
their droppings: Exceptions are
quandongs, mistletoes and many
southern heaths (Epacridaceae).
Legumes, including wattles, may
carry & fleshy structure attached to

FLORA

CLIMATE CHANGE,
DISPERSAL
MECHANISMS AND
REVEGETATION
WITH WA PLANTS

Sy Srephen Hopper

\; |.-f Acacio saligna
w5

individual seeds called an anl or
claiosome. These seeds are usually
gathered by ants and dispersed short
distances, often to underground
caches. Ina few species, such asthe
coastal wattle Acacia cyclops, the
aril is big and bright red, attracting
mobile birds as dispersal agents.
But, again, the vast majority of
south-western plants lack such
gnticements.

Indeed, it is predominantly in
relatively new or open hubitats that
obvious: adaptations for seed
dispersal are found - aquatic
environments, coastal dunes,
margins of rivers and salt lakes.
recent dunes or granile OUICrops are
places to look. The habitats that
dominate the south-west display the

converse — plants of woodlands.
forests, kwongan heaths and mallee
country for example usually lack
any obvious means of dispersal other
then gravity,

This situation contrasts strikingly
with that seen in most places
elsewhere. Rainforests. for
example, are replete with fleshy-
fruited species that attract animals
as dispersers, The woodlands and
forests of eastern Australia have far
more such species than do those of
the south-west. The vast conifer
forests of the northern hemisphere
are dominated by widespread fas:-
arowing species with seeds readily
dispersed by the wind or by fruit-
eating animals. Even the fynbos
heathland vegetation of South
Africa, so similar lo the south-west
kwongan in many ways, has a
predominance of berry fruits and
seeds adapted for wind dispersal.

Why is the dominant south-
western flora so different” The
explanation is likely to be found in
the great antiquity and continuous
presence of land in the south-west
above sea level and without major
disturbance from mountain-building
or massive glaciers for more than
200 million years. Such conditions
are almost unique on earth. They
explain why so much of the south-
west is so flat, why soils are so
highly leached of nutrients, why
such d complicated mosaic of
different soil types sits on the gently
undulating terrain of the wheatbelt,
and why so much salt sits in the
landscape.

The native [lora, during 1is
evolution over wvast periods. has
faced guite different selection
pressures to that of places where
massive glaciers covered vast areas
during the ice ages of the past two
million years, or where mountain
building has rejuvenated soils
through accelerated erosional
processes (e.z, eastern Australia
down the Great Dividing Range).
In the south-west, staying close w
the maternal plant has been the safest
bet for s¢eds and propagules for
tens of millions of years. In many
landscape positions, moving cven
tens of metres away increases the
likelihood of striking a different

4
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soil type and therefore being a1 a
competitive disadvantage to species
of the alternative soil preference.
Contrast this with being a plant
in a coniferous forest on the edge of
aretreating ice-age glacier in North
America or Eurasia. Vast areas of
rejuvenated bare fertile soil
beckoned to those species able w0
disperse their seeds long distances
Linte wonder that adaptations such
asprominent wings onseeds or bemy
fruits are so prevalent in these
habitats.

Implications for climate
change

An appreciation of the limited
sead dispersal capabilities of most
south-western plants suggest that
tracking climate change is an
unlikely option. Perhaps along
coastal dunes, riverlines and szlt
lake svstems some movement might
occur.  For plants of most other
habitats. however, much more likels
under a drying climate scenario is
that populations would die our in
marginal habitat and persist in the
landscape only in refugial wetter
habitat.

Evidence forthis is all around us
in the south-west, Many rare
relictual speciesare found inlocally
wet habitat such as on granite
puterops, on the southern slopes of
breakaways, on seeps and in
ephemeral swamps. This becomes
¢lear 1o a cursary read of habitats
coverad in CALM shook on WATs
threatened flora (see ref.).
Conservationofsuch seasonally wet
habitars will be a key strategy as the
climate warms.

| would venture to suggest that
Dir. Pouliguen-Young's con-
servative models for species of
Dryandra are overly optimistic as
they assume that species are capable
of colonising most patches of
preferred soil withina given climatic
envelope. Years of searching for

|__FLORA |

rare and poorly known plant species
in the south-west has impressed
upon me that oceupation of all or
cven half the available preferred
suil patches occurs rarely indeed. It
is far more common for species
occur sporadically in localised
patcheseven if their preferred soil is
quite abundant and continuous over
many kilometres.

One only has to reflect upon the
recent death ef many plants on
shallow soils adjacent to granite
outcraps in the jarrah forest,
wheatbell und goldfields during
summer heatwaves of the 1990s w
appreciate that persistent global
warming will have immediate and
dramatic impact locally. Moreover,
fiven the severe limitations on seed
dispersal of most native plants, and
refatively high propartion of weads
now in the south-western flora, such
deaths associated with global
warming may well exacerbate weed
nvaslon.

Implications for
revegetation

Theextraordinary limitations on
seed dispersal for most south-
western plant spectes indicate that

using local seed and planting to soil
type for revegetation are eritical —
far more so than anvwhere else on
garth, This will ¢nsure the
conservation of the full range of
biodiversity, including all the local
animals that track differences over
shart distances in the flora

Naturally, therée will be
differences in what constitutes local
seed depending upon the species of
concern. Researchiscurrently under
way o help put some figures for
local gene pools on a range of plant
species of different biology and life-
form. Already we know that forest
and major woodland trees in the
south-west having continuous large
populations ar¢ more genetically
uniform across their geographical
range than understorey plants such
as triggerplants, lilies or kangaroo
paws, or mallee species distributed
on 1solated granite outerops. Until
such research 15 well advanced,
however, the precautionary
approach is to stay as local as
possible in seed collecting within
the soil type being revegetated.
Relt Western Australia 'y Thregtened
Florg FO98 Fd A, Brown,

O Thomgson-Dany & N Marcfany,
CALA

LDr Steve Hopper s Director of the
Baoranie Gardens and Parks
Authority(formerly Kingy Pard and
Botanic Grardeny). He isa botarnive
and ecologist with special imtersst
o speciie plant proups, swch as
encalvprs and fangaroe paws, ard
in grawndte rock kabitars. He canbe
contaeted on 480 500
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OTHS and butterflies

constitute the largs insect
order Lepidopiera {insects with
scaled wings) which, next 1o the
beetles (Coleoptera), is the. largest
order in Australia. With about 400
species Australiahasa poor butterfly
fauna, whereas the moth faupa 15
richly diverse, with more than
10,000 named species and an
estimated fauna of some 22,000
species. As 1o other insects adult
moths have a tough external frame
or exoskeleton enclosing the softer
internal organs of the body, which
are bathed in haemalymph (blood),
They have six jointed legs and two
pairs of wings. The body, wings
and legs are covered with minute
overlapping scales, which contain
the pigments responsible for their
patterns and colours.. The head is
equipped with two antennae and

Fig. 1. Fhilobeto sp. wingsoon 20 mm, fomewings orangs,
clfarona-thind and leading eage dork brown; hindwings

dark brown

Figy. 3. Owythecioacceptella (Walker). wingspan 15mm,
forewings white, markings orange. hindwingsgray, finge

yErowiEh.

MALLEE MOTHS

v fan Comirtten

compound eyes, paired mouthparts
bearing complex sensory organs
and, usually, a coiled proboscis for
sucking up water or other fluids.
The mallee moths of the family
Cecophondae number mare than
3000 known species and represemt
about a guarter of the Australian
maoth fauna; a total of seme 5000
speciesisestimated. Mostare fairly
small, with cryptic colours and
markings, but many are among the
most beautiful moths, Their larvae
have very diverse, often complex
behaviour patterns, but for food most
depend onthe live ordead foliage of
the hard-fruit genera of Myrtaceae.
Nearly all of the known species feed
on dead Fucalvpins leaves, which
are tough and leathery and very
resistant (o breakdown, especially
in @ dry climate, They are rich in
phenolic compounds and tannins

that normally act as feeding
deterrents for mostoroanisms. Thus
mallee moths have asignificantrole
in breaking down dead eucalypt
leaves to humus, thus returning
nitrogen and other nutrients 1o the
poor soils characleristic of
Ausrralianforests. Exceptiorclear-
felling or large-scale wild fire, 1
believe that extensive control
burning at short intervals poses the
greatest threat to the survival of
these insects and the long-term
health of our native forests. The
relationship between control
burning and mallee math diversity
deserves scientific study.

It is thought that the Australian
mallee moths evelved from
Gondwanan stock and, after the
Australian continent split off from
Antarctica, theirextensive radiation
probably parallelled thatof the Jarge

CORNREeT on page T

forawings whifish, |

Fig. 4, Conobrosis ocervata (Mewrick) wirgspar 18 mm,
ading edge grey, markings oo

brown, hindwings grey-brawn, fringe pale yallow
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genus Lwcalypruy and other hard-
fruited Myrtaceae. Nearly all of the
271 named genera are endemic (o
Australia, and several are endemic
to the south-west. The greatest
concentration of both genera and
species occurs in New South Wales
and south-east Queensland, where
more than LO0D species are known
i nearly 200 geners. Only 356
nanied species 10 98 genera are
known from southern Western
Australia. However, the relatively
lewnumberolspecies recorded from
the south-west may simply reflect
the absence of resident collectors
with an interest in small moths.
Myrascia larvae teed on Live
foliage of Melaleuca, Lepio-
spermuer and Kunzeq.  Mvraseis
o megalocentra larvae, from the
= Geraldion area, live in portable cases
on Melalenca wicinare. The larvae
are unigue in having a diverticular
sac of the foregut in which they
secrate pure pungent oil from the
foliage, gaining protection by
regurging it on to any polential
predator. The secreled oil is
discarded when moulting oecurs but,
at pupation in the larval case. the
whale sac is shed along with the
lining of the foregutand other larval
cuticle. The sac of oil thus provides
a deterrent should a hird or other
predator aftempt to open the case.

Wingra has larvae using live
eucalyptleaves as food, and includes
some of the larger and most beautiful
mallee moths. W damiberrefia, which
has a wingspan of about 4 . has
rich pink fore wings and hind wings
which are light yellow in Western
Augstralia, but pink in south
Queensland. The slightly smaller
W. aurata has hook-tipped fore
wings which vary in shade from
yellow to orange-red.

It seems likely that the dead-leaf
feeding behaviour of Australian
mallee: moths is more ‘specialised
than live-leaf Feeding. This
‘Suggestion is based on the behaviour
patterns of several unrelated genera
of larvae that use live cucalyp
foliaze when young, but complete
‘their development using dead
alvptleaves. In Helivcausia. for
mple, the eggs are apparently
dinthe eucalyp! lree canopy and

[ raUNA |

the young farvae feed on the live
leaves. When about 1 em in léngth
they shelterbetween twoundamaged
leaves, join them lightly with silk
and sever the two petioles. Having
dropped to the ground the larva
attaches the two leaves with silk toa
stone or other object and feeds on
the two wilting and finally dead
leaves for the remainder of its
development. leaving only an
irregular oval shelter formed from
the leaf remmants. This it attaches
withsilk to atrec orstone and pupates
in 4 dense cocoon it spins within the
shelter. At least len species are
known, two of which., &
oecopfiorelfaand K, foriduiaoccur
in the south-wesl,

Dead cucalyptleaves are used by
most mallee moth larvae throughout
their development. Most of the 200
named species in each of two genera
Fhilobora (Fig, 1) and Ewlechria
(Fig- 2) are pood examples. Each
includes only about 20 named
species in the south-west, but most
of them, as well as several other
genera. would have larvae using dead
cucalypt leaves as food.

Wehaverecently discoverad that
as many as 50 species in three genera
of mallee maths, Zelanepsia,
Covefrecta(Fig. 3vand Scarochresis,
have larvae which depend for the
whole of their development on the
faccal droppings (scats) of
marsupials, including koalas.
brushrail possums, wombats and
rock and other wallabies. As the
first of these were reared from koala
scats, which consist of finely divided
fragments of theireucalypt-leaf food,
we suspected that the larvae were
thus using eucalypt leaves indirectly.
However, wombats and wallabies
do not eat cucalypt leaves. Nearly
all of our records come from eastemn
Australia, but one unnamed species
of Zedunepsia, twounnamed species
of Orythecta and one species.
Searachrests perigrapra, are fram
the south-west. Only one adult
(?Cxvthecta sp) has been reared so
tar from scals (rock wallaby)
collected in Western Australia.

Dung-feeding {(coprophagy)alse
occurs in the two large species of
Trisyntopa.  The larvae of 77
searophaga, from Cape York
Peninsula, live in the nesthollows of
the golden-shouldered parrot thatire
excavated in termite mounds. The
larvae feed on the dreppings
produced by the nestlings and
probably help to maintain a hyegenic

est environment, Those of 7.
eeryspoda have a similar role in the
nests of the eastern rosellaand mulga
parrot farther south,

Although the larvae of most
mallee moths depend on the foliage
of Myrtaceac as food, there are some
exceptions, Two species of
Concbrosis wilise the dead male
cones of Macrozamia cyeads,
apparently feeding on the pollen,
sporangia and microsporophylls.
Infested cones are covered byadense
webbing of silk, faecal pellets and
sporangia. £ ecenvarg (Figo 4) s
found on M. riedler in south-west
Western Australia.

lfan Common is an Henorary
Research Fellow of CSIRO
Entomology, uaving revired in [852
afier 34 years rexearch, mainly on
Microlépidaptera, especially mallee
Ay, He cam be contacied on
(37} KIS L2007,
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RESEARCH

LEGUMES IN NATIVE BUSH AND AGRICULTURE: POTENTIAL ROLES IN
FIXATION AND CYCLING OF NITROGEN?

IENEVER oneseesaprolific
crop of lupins, peds, faba
beans or chickpeas, orapasture rich
in clover or serradella, ane
immediately thinks of bacterial-
induced root nodules and their
capacity e supply lepumes with
fixed atmosphericnitrogen. Indeed,
without inputs from such crop and
pasture legumes, broadacre farming
in most regions of Australia would
he disastrously unprofitable, since
it is uneconomical for most farmers
toreplace the free source of nitrogen
from legumes with expensive
nitrogen fertilisers,

Nevertheless, 1t must be
remembered that our agricultural
systems operate successfully only
through centinued application of
superphosphate and. in certain
circumstances, any of a number of
other potentially limiting nutrients
such as potassium, sulphur, copper,
zinc. manganese, molybdenum and
cobalt. By correcting such
deficiencies. a situation is created
in which legumes flourish and
compete successfully with non-
fixing species in low nitragen soils.
Addidonally, whercacercal follows
a previous legume crop or pasture,
the: yvield of the cereal is noticeably
benefited by mitrogen released in
decomposition of residues of the
legumes concernad.

But what about mitrogen fixation
inthe original bushlands from which
ourartificial agrosystems have been
created?  In virtually all cases
legumes are present in significant
amount! in terms of numbers of
species and the collective biomass
which they represent. In fact in
some cases, such as mulga and
certain heathland systems, legumes
such as wattles (Asacia spp) may
comprise major components of
vegetation. Yet, is there evidence

Av Sohn 8 Pate

| Jacksanio furcelioia

thatsuch legumes are nodulated and,
if so, do they [ix nitrogen as
effectively as in our ameliorated
agricalmral systems?

Asafurtherissue, are therg other
classes of plant in native vegetation
which are able to engage in
symbiotic nitrogen fixation in a
manner akin to legumes? The
remainder of this shor article will
attempt to answer these and other
questions, mostly using information
which the author and hiscolleagues
have gathered from a range of
ecosystems in south west WA over
the past years.

Iz it correct to assume that all
legumes are capable of forming
nodules and therefore fixing
nitrogen? Legumes comprise three
groups, the pea family (Fabacecae).
the asecacias and their allies
(Mimosaceae) and the cassias and
their allies (Caesalpiniaceae).
Members of the firsttwo groups can

form nodules in the presence of
appropriate bacteria, while members
of the third group cannaot.

Even then, inspection of roots of
native members of Fabaceae and
Mimosaceac {peas and wattles) wall
often fail to show presence of
nodules, especially when dealing
withrelatively old plants. However,
stands of seedlings of short-lived
legumes (eg Bossiaea. Acacia,
Gromplialabinm, Serbania)
recrulting after recent fires would
be expected to be well nodulated
and can be shown by various
chemically-based assays to be
currently fixing appreciable
amounts of nitrogen. However, as
these stands are, nodulation
becomes much less prolific oreven
totally absent. Qurinterpretation of
this phenomenon is that the element
phosphorous, normally the poncipal
limiting nutrient in our ecosystems.
becomes transiently avaiiable after
a fire in the form of depesited ash or
released from plants killed in the
fire. On the other hand. most
nitrogen of above-ground biomass
i lost to the atmosphere as gaseous
ammonia and oxides of nitrogen
during the fire, and so under the
ensuing nitrogen-limited: phos-
phorous-sufficient conditions well-
nodulated legumes will flourish and
compete particuldrly effectively
with non-legumes., The pre-
dominance of shrub legumes in
many post fire understoreys in our
forest and woodland ccosysiems
attest to this.

Eventually, however, once
phosphorous dvailability declines,
both legumes and non-legumes have
toinvestincreasingly in specialised
feeding roots and symbiotic
associations with mycorthizal fungi
to access insoluble forms of
phosphorous. Ability to fix nitrogen

conttnged on pape 9
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is then no longer an issue,
Indeed, legumes might well
be disadvantaged if devoting
part of their resource of
photosynthetic product to
formation of nodules while
also supporting energy-
demanding mechanisms for
acquiring phosphate.
Mevertheless, despite their
decliming activity in fixing
nitrogen in later years, it is
generally agreed thar
understorey legumes of the
zbove kind play an important
role 1n replenishing nitrogen
resources lostin fire. In some cases
populations of such shrub legumes
die off more or less synchranously,
say 6-10 vears after the fire event
which prompted theirestablishment.
In such cases transfer of nitrogen to
nen-leguminoussibling speciesover
the following se¢asons may be very
noticeahble,

Itis well known that cycads such
a5 our zamia (Macrozamic riedled)
fix nitrogen through the agencv of
specialised  coralleid  roots
harbouring nitrogen-fixing blue
green algae (Cyanophyvie), and
sheoaks ( Casuarina, Alfocaswaring)
behave similarly usingroot tubercles
contzining the actinomycete
Franiza. Stadies suggestthese long-
lived species carry perennial
svmbieotic organs providing the host
plantmore or less continuously with
nitrogen, However, atleastin zamia.
nitrogen fixation becomes
particularly active after fire.
coinciding with the plant producing
a flush of new leaves and engaging
in fire-induced reproduction. In the
case of the above non-legume species
andequivalently long-lived legumes
one would expect significant and
continuous inputs of fixed N to be
made. thus contributing towards
maintenance of nitrogen capital
within the parent ecosystem between
successive fires,

One has to be careful before
condemning 2 legume as non-
functional in nitrogen-fixation
simply on the basis of not finding
nodules in its roots. MNodules on
most shallow-rooted legumes are
typically short lived and, as far as
south west WA conditions are

ephemeral counterparts in
near surface layers of the
soil.

A further example in
which unexpected results
have been obtained,
concems our recent studies
of nitroegen cycling in
mulga vegetation of
Western and eastern

Eostrolobiuiry Bilobum

concerned, aretypically present and
active only fora short winter/spring
perind when soils are moist and
temperatures are not excessively
high. So excavations in summer
would provide misleading
information on nodulating capacity.
Asageneral rule of thumb alegume
found to be carrying during the
growing season a population of
nodules collectively amounting 1o
3-10% of the mass of the plant would
be expected 1o be providing nself
with sufficient fixed nitrogen to
support growth, But the nodules
concerned would have to be healthy
and thisis bestindicated by presence
of red or pink pigmentation in their
central bacteria-containing tissues.
This indicates presence of
haemoglobin-type pigment essential
to proper functioning of the nodule
in nitrogen fixation.

Unfortunately we still know very
little regarding the nodulation status
and pitrogen fixing capacities of
many of our native legumes, nor
indeed of the strains of bacteria
which they require to nodulate
successtully. Research continues
to bring up surprises. For instance,
we have recently encountered
clusters of large elongated and
apparently perennial nodules at |-
4m depth encircling the deeply
penetrating tap roots of certain
native legumes (eg Acacia safigna,
Jacksania spp) and the fodder tree
legume tagasaste (Chamaecyrisus
profiferus). Being located in deep,
conunuously moist parts of the soil
profile these nodules are protected
from the seasonal drought and high
lemperature stresses experienced by

Australiz, Here we have
failed to find nodules on
any of the half dozen or so
acacias which dominarte
this class of vegetation.
Using a specialised stable isotope
techmique to assay the sources of
nitrogen which these legumes and
cohabiting non-legumes are using,
we have confirmed that symbiotic
inputs of nitrogen by the acacias are
insignificant and that they andother
non-fixing species appear to be
relying mostly on the large resources
of nitrate typically encountered in
soil and groundwaters of the
ecosystem. It is well known that
nodulation and nitrogen fixation of
agricultural legumes are strongly
inhibited by nitrate and possibly
this is what is happening in acacias
il our mulga sites, Supporting this
contention we have encountered
interesting legume populations
inhabiting ridges of leached wind-
blown sand around a lake in one of
the mulga habitats. In this unusual
situation the legumes turned oul to
be well nodulated and were shown
by our isotope assay technigue o
be heavily dependant on fixed
nitrogen. Incidentally, despite the
general absence of nitrogen fixation
by legumes in the major plant
components of mulga, fixation
inputs wereindicated as being made
by certainlichen crusts, and possibly
more importantly by termite
colonies. Worker termites have
been shown 1o have colonies of
cellulose-decomposing  and
nitrogen-fixing bacteria in their
guts, with the former micro-
organisms providing the latter with
energy-yielding sugars to
implement nitrogen fixation.
Furthermore, une can detect high
concentrations of nitrate in the soil
below certain termite colonies
suggesting that they may have been

contitued o page 18
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| MAKING CONNECTIONS |

OST of us tend to be focused on

our own pateh of bush and asa
consequence manage it 45 an isolated
entity. It may be worthwhile taking @
stepback and considering theimportunt
role ‘our patch” plays, orcould play, in
the broader vegetation landscape.

By connecting bush remnants, we
establish a living netwerk, which is
more diverse than the individual
elements. We then become panl of a
more robust svstem, that has the
capapity to bufferand protectour patch
from permanent loss of biodiversity
caused by a localised disturbance or
catastrophe. With time and good
management wildlife activity in our
patch should increase as u result of
being part of a larger system.

A project currently underway in
Bridgetown is looking to identify
apportunities where these broad
landscape connections can be made.

The BiG.IINCS Project

In March 1999 the Blackwood
Environment Society received funding
from the Natural Hentage Trust o
undertake the “"Bridgetown-
Greenbushes Nature Conservation
Strategic Plan”, now known by its
acronym as the BIGHNCS project,
The project is using a blend of
geographic information systems, on-
ground vegetation surveys, écological
cxpertise and local land manager
groups o idenufy and target priority
areas for future conservation
management and on-ground works
within the Shire of Bridgelown-
Greenbushes,  Ultimately  the
implementation of the strategic plan
should lead to an effective integrated
nature conservation network across the
Shire.

Bridgetown’s Vegetafion

Mosaic

The landscape mosaic in the Shire
is composed of a series of distinet and
typically unconnected elements. The
largest of these are the big areas of
State Forest to the south, west dnd
north, which extend well out beyond
the Shire boundary. These blocks
comprise about 73% of the native
vegelation cover in the Shire. Nestled
inside these large forest areas are 12

LINKING BUSH
REMNANTS

By Jenny Dewine & Pevid Sige

unconnected smaller [orest blocks,
some of which are State Forest and
others vanous categories of reserve,
which make up another 155,

Privately owned bush remnants are
then scarered between these other
vegetation elements, and account for
less than 75 of the vegetation coverin
the Shire. Of these 1500 private
remnants most are only several
hectares, with only around 150 being
20) hecrares or greater, and a third of
these modified to some extent (heavily
grazed, regularly burnt of partially
¢leared),

The other significant element in
the mosaic 15 the Blackwood River,
which splits the Shire roughly in two.
The fver can he both & connecting
element between vegetation rempants
for some species and a barrier for
others

Under the guidance of consultant
ceologists, the project team has been
abls to study the Shire's vegetation
mosaic, The most logical routes for
connecting all of the forestand reserve
blocks and the privaterémnants greater
than 40 hectares have

sciions between the larger public and
private bush remnants at-a whole of
Shire seale; it can be used at & muen
smallerscale, right down to individual
properties if the base data 18 accarate
enough,

The BiG.IINCS project has also
confirmed the importance of severzl
potential connections, which had
previously been recognised during
Land for Wildlife property visils
BiG.lINCS team member and local
Land for WildlifeOfficer Jenny Dewing
has been working with landholders
along one of these connections for 6
months,

Wheatlay to Wheatley Linkoge

During a Land for Wildlifeproperty
visitin December 1998, Jenny Dewing
and members of the Wheatley family
identified a potential landscape
connection through the property.
Commencing onthe Blackwood River,
the connection passes through their
remnant bush up to one of the Hester
Forest blocks and back down across a
number of large private rempants 10
the Blackwood River, about 1}
kilometres downstream. Ithas becoms
known as the “Wheatley-to-Wheatley’
linkage after the two distantly related
families that live at either end of the
link. The Blackwood Basin Group’s

beenidentified, Toavoild
dead ends 1in  this
proposed network, a
feast two connections
were made 1o each
element. The route of
each connection typically
optimises the use of
smaller remnants along
itspath toactas stepping-
stones, It also lakes into
account locaton in the
landscape (ridee,
creekline). the vegetation
types which it moves
through, and a social
consideration where
known (dees theaffected

landmanager have an
enlightened attitude to
nature conservation).
While the process has
focused on the con-
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Biodiversity Program has also recently
ranked this chain of remnants as a high
priority complex.

l.andholders in the linkage reflect
the changing demographic and landuse
profile of the Shire, where larger farms
are being broken up into lifestyle bush
blocks, hobby farms or tree farms. The
seventeen propertiesinclude three largs
farms. four small farms, two tumber
plantations, a tourist enterprise, aberry
farm. three bush blocks, a propeny
owned by the Shire, a DOLA Reserve
and part of the Hesler Conservation
Zone. Seven of the property owners
are absentee owners.

Ten of the “greater than twenly-
hectare” remnants in the Shire occurin
the Wheatley-to-Wheatley linkage.
Vegetation types include jarrah—marr
forest, jarrah-wandoo woodlands,
banksia—teatree thicket wetlands, rock
outcrops, the flooded gum woodiand
of the Blackwood River foreshore and
“bull and ti tree” gullies. The linkage
inclhades some large wandoo remnants,
a less common vegetation Type within
the Shirz.

L.andholders have reporied
sightings of the common weslern grey
Kangaroo and small mammals such as
chudiich, phascogales, brush-tailed
wallabies and possums, bandicoots and
water rats. Indeed, Eri¢ and Gillian
Wheatley atthe downstream end of the
linkage have an ongeing encounter
with a woung male chuditch.
Responsible for taking their poultry,
the chuditch was trapped on a number
of occasions, dutifully taken back to
the bush only to have itreturn for more
of the same several days later. The
chook pen is now chuditch-proofed.
The area also provides nesting sites for
red—tailed black cockaloos, wedoe—
tailed eacles and a number of owl
SpECIes.

Landholder Groups

In October 1999 landholders with
properties in the Wheatley-to-
Wheatley linkage were invited to a
mesting to learn about the BiG.IINCS
project, and to consider opportunities
for managing their remnant bush
together, with nature conservation as a
common goal. An important outcome
of the meeting was this new way of
seeing the landscape as an inlegrated
system. rather than isolated patches of
bush. There was general agreement on
the wvalue of working together.

Loaming about e forest oo with John
Ozl

particularly for weed and feral animal
cantrol and when applying for fencing
and revegetation grants,

Resources available to the group
include fencing subsidies from the
Blackwood Blodiversity Program.
advice on providing habitats for
wildlife for landholders who register
with the Lawrd for Wildisfe scheme, and
vegetation surveys and management
advice through the BiGIINCS project
From this-initial meeting two more
landholders within the group joined
Land for Wildiife, and two other
landholders deeided 10 covenant the
bush on their property. Covenants are
voluntary agreements to provide long-
term protection forconservation values
on private land.

From October to December 1599
Jenny Dewing (as Shire Landcare Co-
ardinztor) and Landcare Trainee
Anthea Paino carried out vegetation
community and condition assessments
on most properties within the hinkage.
Specific management issues were
discussed with each landholder on a
property- by- property basis

With landholders keen 1o learn
maore about the bush in their linkage,
John Dell, Senior Techmcal Officer
forthe WA Museum was invited down
in March this year. Twenty-five pecple
spent the whole day in the field with
John, walking and ralking as
representative sites on four properties
and in the Hester Conservation Zone
wergexplored. Landholders leamt first
hand about habitats and how tomanage
them for wildlife, with particular
emphasis upon reducing disturbance
and encouraging natural regeneration.

The key lessons from Johns visit
were theimportanceof the invertebrate

commumities that ive on the forest floor
and the unique managenient issues for
fragmented landscapes. As with all
situations where remnant bush and
farmiand adjoin, the balance between
fire prevention and wildlife habitat
maintenance was raised as a major
concern, The day was capped off by
evening spotlighting in the Hester
Conservation Zoneé which revealed a
pair of brush-tailed possums. a bam
owl, and many spiders. Following this
a fourth property registered for Land
for Wildfife and two others are
cionsidering covenants.

Landholders followed up the March
activity with a group fox baiung effort
in April. Twelve dozen 1080 balted
eggs werelaid across the linkage during
the same week.

Future Directions

Mt the big end of the scale the process
developing through the BiG.LINCS
project may be extended beyond ifs
current Shire limits, or could be taken
elsewhere and adapred to & quite
different vegetation landscape. At the
other end of the scale the process has
only just begun. Landholders are
thinking “whole of landscape™ and
“lang term”. What we do now will
haveimpactsintwo to three hundred
years and longer. Leamning to work
togetherin alandscape sense takies time
and involves negotiation and
compromise. There is an opportunity to
develop working partnerships with the
Bridgetown—Greenbushes Shire and
CALM. A workshop on  fire
management is planned. Several small
gaps in the linkage need revegetating,
and some remnpants still need to be
fenced. Importantly a start has been
made and this same processwill extend
to other connections identified by the
BiG iNCS project.

Senny Dewing iy the Land for Wildlife
(icer i Bridpetown, and David Singe
the Prafecr Managerifor e SiGHNCY
Projece. They both have properties on
the Blackweood River, where they are
CORASCIE WSl remnant vegelation
back 1o the river, Bork work owt of the
(Hd Radlway Srarion fn Bridgetown.
David's Boyup Brook property i
registered winh Land For Wildlie. Jenny
can be contacted on 9761 2315, and
Dervied om 9764 24500
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MANAGING WILD OATS AMONG NATIVE
GRASSES IN A YORK GUM/JAM

HE Quairading Nature Reserve,
600 hectares of bushland just
west of Quairading, contains a
diverse range of soils, landforms
and associated plant communities.
Salmon gum and  wandoo
woodlands occur on the heavier
soils, Hantia prioeoreswondlands
on the vellow sandy rises and
heathlands on grey sand plains.
York gum/jam woodlands grade into
rock oak woodlands around the
aranites and tamma shrublands
cover a range of soils including
sandy loams and gravelly sands,
Much of the bushland is relatively
undisturbed. howevera past history
of grazing in the York gum/jam
wondlands has left alesacy of weed
invasion. These woodlands have
historicully been favoured sites for
grazing, and wild oats (Arena
barbard) and blowfly grass (Briza
Marima) Are now  common
components of the understorey.
smothering and out-competing
many of the flowering native herbs
and native perennial grasses.
Previous studiesboth in Western
Australia and in native grasslands
in eastarn Australia have indicated
thiat very low rates of grass selective
herbicides spraved early in the
winterseasan caneffectively control
annual exotic grasses without
seriously impacting on other plants
including perennial native gragses.
Preliminary results of our work
among the native grassesinthe Y ork
gum/jam woodland at Quairading
are supporting these earlier studies
In early August 1999 when the
wild oats were around 10cm high.
plots of 20m x 20m were sprayed
with low rates of grass selective
herbicide (for exact prescription,
contactanthor). Within the spraved
plots the wild cats were very much
reduced both inabundance and size.
The blowfly grass was also much
reduced. There wasnolossofnative
grasses within these sprayed plots,

| PRACTICALITIES

WOODLAND

& Kate Brows

Blowfly ross

however there did appedr to be a
reduction in flowering particularly
in foxtall mulga grass (Newrachne
aglopecuroides). L will be interesting
to see what the néxt season brings in
the way of recruitment of native
species. Over the summer months
seed from native everlastings
including Ahodunthe manplesii, R,
cirring, and Weairzre aonminaio. also
from perennial grasses such as foxtail
mulga  grass,  Auwsrrosrpa
erichopiviia and A, efegantissima
were collected. Hopefully sowing
these into sprayed areas this autumn
will encourage natives rather exotic
invaders tomove into the gaps. Wild
pats’ seed 1s short lived (around six
months) inthe soil and so it was not
surpnising that few germinants were
observed in the sprayed plots
following summer rains in January/
February 2000.

The management of wild oats 1s
just one example of the sort of
management actions that are required
to effectively look after the
conservation values of woodlands,
In August 2000 the Environmental

Weeds Action Network and the
Wildflower Society will be holding
an on-site workshop at Quairading
highlighting looking after the
bushland and maintaining the
conservation values, Any effective
management of bushland requires
anunderstanding and knowledge of
plants (both native and introduced)
and their patterns of distribution in
a particular bushland paich. The
workshop will leok at how the
information gathered from the
September 1998 bushland plant
survey, carried out by the
Wildflower Society with help from
members of the Quairading
community, ¢an be used o help
manage the conservatipn valoes of
this diverse patch of remnant
vegetation.. Tt will include site
inspections and a visit 1o the wild
pats trnals.

Ref: Hitchmongh LD, Kigowr RA.,
Morgan S W, el Shears LG (1952
Lfffeacy af seune grass spectic
herbicider in controliing evoric gross
Seedlings i Haiive Srassy vegeiaion.
Plane Protection Quarreriy, 90 pp 28-
Jd

Kate Brows iy Project Officer for
he Environmental Weeds Aciion
Nerwork, She can be conmacied
it the Swarr Calchment Cenlfre on
G220 3300,

12




MNewsleer of the Land for Wiidlife Scheme

DO YOU LIKE TO WATCH IN BRIEF ' CARNABY'S COCKATOO

BIRDS?

If vou like to watch birds, if
vou can identify the local birds,
and if you live in or visit the
wheatbelt, then you can enjoy
watching birds for a new project.
The Wheatbelt Birds Moniloning
Project links the New Atlas of
Australian Birds and the
Biological Resources Survey work
being done for the Salinily Aclion
Plan by CALM.

Mews of a Community
Conservation Grant for this project
came to hand just before this
newsletter went to press, so we
can’t print more details here.

If vou're interested, contact
Chervl Cole, Birdy Anstralia WA,
TeliFay 9207 4058

TRIAZINE RESISTANT WILD
RADISH

Wild radish in WA has evolved
resistance (o miazine herbicides such
ds simazine and atrazine. A patch
was first discovered in 1998 1n a
paddock at Mingenew, When seec
was collected and tested in the
laboratory, 10-30% of seedlings
survived up to 18.0L atrazine
(normal paddock dosage is 6.0L —
2.0L pre- and 4.0L post-emergence
sprav). Ewvolution of resistance to
triazines by wild radish poses a
great risk to the oilseed, lupin and
pulse industries in WA and has the
poteniial to become very
widespread.

Abul Hasheem, the scientst
working on this problem, urges all
farmars to be aware of the risk
triazine resistant wild radish could

| pose, and to adopt integrated weed
| management including non-
chemical methods to control it. His
trials have shown that autumn
tickling, crop topping and blanket
wiping ar¢ effective In depleting
the soil seed bank and preventing
seed-setting in wild radish,

In bushiand, hand pulling or
wiping with aknockdown herbicide
are the best options.

For more information, conact
Dr. Abnl Hasheem, AgWEST,

D768 3333,

MEETTHE MILLENNIUM BUG!

It had to happen, a bug has been
discovered which will be named the
‘Millennium Bug'! Itis a small (2
mm long) water strider, living in
mountain streams in Qld and
northeast NSW. The bug will be
used as a biological indicator to
monitor the health of the streams.

For further information, contact:
Ebbe Niglson, CSIRO, oni(2) 6246
4255,

HITCH-HIKING TIGER
SNAKE!

New Zealand 15 snake-free, and
their quaranting authorities keep a
close watch on cargoes amving in
the country to try and ensure that it
remains so. Recently atiger snake
(Neotechis arer) was spolted by a
crane operator unloading containers
from Fremantle. He solved any
possible problems by dropping a
container on it! But it makes one
wonder how such an animal could
get on board a ship - presumably in
an open-sided machinéry-carrving
container, or hidden deep within
one of the hollow struts that are
used when the container is being
moved by a fork-lift.

The most interesting question
though - is the Fremantle container
wharf a haven for tiger snakes??

From Dok Veirch, Papabura,
New Zealand,

DECLINING - AND TOO
GOOD TO LOSE!

Carnaby’s Cockareois a white-
teiled black cockatoo living
nowhere else but the south-west of
WA, This big, visible and
wonderfully rowdy cockatoo is
specially protected as threatened
fauna. Most people know the
Carnaby’swailing "wee-o00” call.
But if we don't do something to
save it, people in the fumre may
never hear that wonderful sound.

This great cockatoo needs your
help. The first partof the recovery
plan for the Carnaby's will identify
some of its important breeding
areas in the wheatbelt so that they
can be protected for the future.
Birds Australia WA, CALM and
other community organisations
and individvals are working

together. You too can work with
us,

Carnaby’s Cockatoo breeds in
the wheatbelt between July and
December, If you see Camaby’sin
this area at this time of the year,
we'd like to hear from you. What
can you da? Tell us vou're
interested. We'll add vou to our
mailing list and send you reply-
paid postcards on which to record
information on where the birds
are, how many there are, and what
they are doing.

Carnaby’s needs
you!

Contact: Cheryl Gole, BA WA,

71 Oceanic Dr, FLOREAT 6074, |
Felfar: 9297 #9585,

Ematl; gole @stanvon. com.au |
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WHAT KIND OF FROG?

We live on a'small bush block,
close to Lake Powell on the west
side of Albany. The property itself
15 divided by a drainage channel
conveying storm waler lo the lake.
Being close to water, we share the
environment with a host of frops;
the guacking frog. moaning frog,
hanjofrog, slendertree frog, spotted
thigh frog, motorbike frog and
various froglets that we still have to
identify. We have noticed that with
this vear, being so wet, there e
miny more adult frogs than there
have been over the past four to five
years, Oursnake numbers also seem
to be fewer. The king skinks still
seem le be putin force and we have
noticed that they hunt frogs,
grabbing them by their hind legs
and flaying them backwards and
forwards asdoes acrocodile with its
prey, then devouring them when
they are pacified.

One particular frog has roused
our curiosity because of its dramatic
defence behaviour, and not being
experts we have vet to identify it
Its first reaction to disturbance is a
very loud screeching, This is
piercing and sustained. If ¢scape
seems impossibie, its next ploy is o
appear aggressive. When
approached (by a hand) it raises
iself on its oes so that it appears
somewhat larger and it jumps
straight at its aggressor with its
mouth open. [t has a large gape,
even for a frog, and will actually
grab a finger tp (quite painless!!!}
Finally, if these two behaviours do

Ciitt and Margarst White with one o

not work to its advantage, il enacts
the most amazing ploy of all - i
feigns dying!! It stretches out its
fore and hind limbs stiffly and at the
same time pushes itself on to s
back. In this position it quivers and
jerks spasmaodically, gradually
becoming rigid and changing
colour! The drab grey and white
colouration combined with the
extended body (which appears drv
and shrunken) has the appearance
of something dead - long dead - it
fooled us! Heurt failure mayhe?
We were sure it had expired.
However, after a fairly protracte
time the changes reversed and it
eventually hopped away, Obviously
this last behaviour costalotof effort
because the frog seemed a bitsiower
and maybe even exhausted.
Margaret and | have witnessed
this drama on only two occasions,
which coincide with the number of

fregs move cormmaonly found oo thelr
prapady - a motorbike frog (Litofa mooral)

times that we have seen this
particular type of frog. We hope to
see it again, although we mayv have
o wait 3 while. We will have a
camera ready next time,

Cliffand Margares Whire, Albany

Dale Roberts, Depr of Zoolpgy,
LIWA, savee “The behaviour sounds
like Neobarrachus pelobutoides
which sereams when agitated. blows
itself up and stands on all fours. T
haven’t scen the next bit where it
feigns death butthat does not surpnise
me. Colours could be this species
butthe grey 1s more suggestive of A
alfbiper. They may both behave the
same way, and both are likely w0
occur in your area. A good clear
photograph would be useful.
Incidentally, a lot of frogs scream
when threatened. Helioporus
species as well as Liwrie moorer
and L. evelorfyachus often do so.”

Recently there was a story in the
mediazhoul 2 ‘massive’, ‘new’ find
of groundwater from the Officer
Basin under the Great Victoria
Desert. It was going to supply Perth
for 40000 vears! PhilipCommander,

WATER UNDER THE DESERT?

a hydrogeologist with the Water
and Rivers Commission, cautions
everyvone to be very careful about
media hype ... The find is not new,
the guality is variable and, due to
very low rates of recharge. the

proposals for use will need
extremely careful evaluationif they
are to be sustainable,

For copies of Dr Commander’s
two papers relating to this, ring
9334 0530
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HIS photo was taken in March, and sent to us by Wally Jones of
Mundurah. Itshows a Handriz prionores with lots of small flowerheads
around the main one, Wally asks if we can explain why this happens.

It's probably cavsed by insects damaging the growing bud. If the damage
1$ 100 great, the stem dies and new shoots grow out, but sometimes the effect
is merely to segment the flower-producing cells, so that you get multiple
heads, like this. The most likely culprit 15 & shiny green weevil about 1 5cm
long which particularly likes eating 2 prionoter.

3 -:-'-. : 0
WHICH GRASS?
Following the recent interest in native grasses, 1 observed this native grass
in our sandplain paddocks. sometimes sparsely, but afier 6.5 inches of rain in
January it grew well and supported 14 bulls in one paddock forseveral months.
The photo was taken around the farm yard, where it has grown for 30 years with
no super and very light grazing. Can vou tell me which grass it 1s?
Bev Hall, Quairading
Terry McFarlane, CALM Science, Manjimup, says: “Itis an Austrostipa (spear
grass), but you will need to collect the flowering heads next October before it
can be identified o species.™

MORE CROW TALK - A
SHORT STORY

A pair of ravens builtanestina
tall marri tree, just below the canopy.
The nest, although distant, is in full
view from my kitchen window
where | frequently sit for my cup of
lea, particularly before breakfast,

I have watched these two bring
outyoung ravens overseveral vears,
mostly only one atatime. There is
no proof that it was the same birds
every year, but | thought so. Last
spring I noticed that the tree was
looking poorly but the ravens were
able to rear their usual nestling.
Summer has passed and the tree has
died.

The other morning asTsatby the
window sipping tea, the ravens
arrived one by one. What occurred
then was almostbeyond belief, They
discovered the old nest tree was
dead and barc and started to shout
and fly into the air, flapping wildly,
In and out and up they went, in and
around where the nest was, all the
time calling continuously in what
seemed like grief and fury.
Incredibly, this went on for a
considerable time, then they flew
away one by one. They could not
have gone far, because in no time
they were back and repeated the
performance again and again, until
finally they left and have not
returned.

lamnotone forimputing feelings
to birds, but in this case??? [ am
now watching for which tree they
will choose for a new nest this vear
— if they can find one.

Joanna Seabrook,
Hedena Valley.
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RUSHES AND SEDGES
WORKSHOPS

During March., four wvery
sucessful workshops were held at
Ongerup. Mount Barker, Tambellup
and Denmark, with the theme of
rushes and sedges in rehabilitation
work. The presenter was Linda
Taman. a consultant with huge
experience in growing and using
plants from these families and great
skill i presenting the topic. All
told, Y3 people attended the four
workshops and were unanimous in
their praise fortheday. and incalling
for more similar events:

The overall programme was
organised by Dorothy Redreau of
Greenskills, in collaboration with
Land for Wildiife. Greening
Australia and Water -and Rivers
Commission.  Each of the four
organisations took responsibility for
being host at one of the venues, as
well as contributing to the cost,
which was also supported by grants
from the Gordon Reid Foundation
for Conservation and NHT. This
wide collaboration worked very
well, and led to more being achieved
thaneach groupcould have managed
on 1t own. This model could well
be followed with other lopics in
future.

Svdvia Ledeteon

LEWNEWS |

Gossratalation:

To Avril Baxter (LFW
Narrogin) for winning “Runner
up” in the Indoor Display at
Wagin Woolorama. Yisitors
were enthralled by the fauna!
Fnofo: 0. Lamont

LFW STAFF WORKSHOP - THREE YEARS' ON

On 18*® 19" May, LFW staff gathered at CALM, Kensington, for a
workshop to consider the operation of Land for Wildiife, and what future
directions we might take. Shown here are; L-R back row: Penny Hussey.
Svlvia Leighton, Bob Huston, Avril Baxter, Fiona Faleoner, Claire Hall;
frontrow: Jenny Dewing, Heather Adamson, Cherie Kemp. (Anne Rick had
to leave carly, her littlies had developed a virus.)

TRIGGERPLANT
TREASURES

—
Stylidium mierratlil, Photo, K. Ksnneally

Once presumed extinet for more
than 100 vears, Stvidium merrallii
{Merrall’s: Triggerplant) was
rediscovered in 1976 in the Wongan
Hills area but wasn't officially
identified until 1992. Early this
March a healthy new population
was discovered near a zranile
outcrop on a LFWer's property in
the Doodlakine area.

Triggerplants have a sensitive
triggeraction thatisused as a unigue
method of pollination.  Insects
sipping nectar from the throats of
voung flowers disturh a ‘ingger
which releases a strap-like column
that carries anthers loaded with
pollen. Previously hidden beneath
the petals, its sudden release causes
a swinging blow which showers
pollen over the insect’s back, T
takes about 20 mins for the tngger
tofeset for the next visitor. Anthers
on older flowers develop a hairy
cushionorbrush between them, this
brushes up pollen from any insects
that had previously visited vounger
flowers, thus completing the
pollination cycle,

eshapeofriggerplant flowers
throughout the wheatbelt usually
resemble a small butterfly and are
of various colours, the most common
being bright pink with white throats
Each also his o secretive minute
petal ealled a labellum, which 15 an
added fascination and aid to
identification,

To date there are I differeat
triggerplants in the Shire of
Merredinanditisa great pleasure to
add Stvdédiien merrallii (Declared
Rare Flora - status: Vulnerable), to
that list.

Hearhér Adarison
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FUNGI

The Ghaoul Fungus

Fungt arg “as vaofled in  theair
reguirementaQsother arganlsms: One
group, called the ‘ammonia fung’
require nitrogenin the form of
ammaenia n order 1o grow ond Trait
An example from the soufh-wes!
forests and woodlands i Hebeloma
aminophium, the Ghioul Fungus:

This & o faily lorge foodstoal (cop
ahoir 14 omeacross), all-over Deige-
brown with nasty spares. It s alwoys
found growing alongside fhe
Carcossas of ROnganos, shaen, snakes
of othar sizatble animals. T frulis in
winter and ecrly spring:  $ince deoc
Doddies can eoour anywherns, tmokss
one wonder how many million furgal
spowes are floating inthe atmosphierns,
just waiting for the cppropna
gircumstances to occur so that they
con gevelop and grow,

Tresre are no known edible species of
restriomcs ey are ol more o 1S5
pascnous. though proololy not deadry

Husrration by K. Griffinks from 4
Freld Guide 1o the Larger Fungi of
the Darding Scang and the Sowrh
Wesr af Wesrern Australia -

FLORA

Zamia =5
e
Iomias grow weall in WaA's
repovershed soil, as they have the
apdlity to fix atmospheric nitrogen.
Maza: of "coralloid roots™ branch out
fromm the swollen underground bose of
thestam. These specialised rocts contain
cyanabacteria which fix nitrogan.
themsetvasrecelving corbohydrates from
treesir host,

Tamia (Mocrozamia reldial}is commonin
the Jarrah forast, ond widespreod
frrcughoul the southwest, The plantsare
sines mole or femals, The mole plonts
davelop several cones U To 30.cm ong.
which ore mode up of scoles with oollen
sacs undemeath.  Pollen is shed in lote
fng. Femdle plants seidom devels
mane thon Two cones, and thsy afe Ew

arge, welghing up to 14 kg, Each scoie

n the femols cone develops two soeds,
ariginaily brght red In colour, which are
reigasedwhenthe conerofs owiay. Emus,
and possibly ather anlmats, help fg
dispersa the saed.

These huge cones are-on encmaodLs cnain
on aplant’'sstored food resenves. Amale
plant uses T0% of its stored enemy in
oeder toproduce acons. Hokes 28% of
a female plant's store o produce aven
ona cone. |f, dueto burmning off, Zamios
are forced o use stored resarves foc
produce whole sets of new eoves every
faw yaars, therawlilbalittis ensrgyistt for
reareduction, ¢ cone production may
be mduced. By the time the store hos
Deen Duilt up, thefire comes ogain. This
may gocount for the opparent
preponderanca of male plonts in forast
aress.

Zomia isaves contain a substonce foxic
o stock. Graging of regrowth leoves
after fire o paftial clearing of the country
(e probobly the only fime whan thes
leoves ame palotable 1o sfock) coluges
“wiobbles” incatile: Zomigseeds conicin
CI Iol afstarch, and the Aborigino! peogle

g out the poison before sotfing

finady-oranching
coreioid mots
A

Tecemedl 1ol
ETE fwhes

Exconealed piand shuwﬁg'c\c_.rc.-:-'g oS

them. Whean Coptain fremantle
sxpioredthe Swon River his parfy roasted
and ofe the seeds, and were exiremely
i afterwards!  Incidenially, Charlgs
Fraser. the: Colonial Botanist of NSW,
explorad the Swan with o parhy fror
Captain 3tifing s HM.5. Secosssin 1827,
Meor Clalse Brook he reporded fomias
3] feet highl Zomigs-are sow growing,
sothese must hove besnextremaly oid.
Few such lorge specimens sl exist
althiough therg e sl someain Stockyard
Gully Natioral Pork.

Zomila *palm® is ot o good nome, as
tha: Zamia 5 a cycod a much mone
anciant group of plants than poims

A Ripe seads on femaie cone

¥ Plant with mais cone
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Frog WAtching

By Siee MeLawgiilin

¥ R

Litening for banjos, motor bikes and humming - signs of somes of the frogs found on
site.... Aibog sSimaon Sandover af one of Finiara Refinarny s permanent woter holss,

OTOR BIKES, banjos,

humming and quacking
.or...what do these noises all have
in common? Believe it or not they
are all made by local frogs! The
Alcoa TFrogWArch program
invelves collecting information on
just such frogs.

Managed by DrKen Aplin, from
the WA Mussum, the Alcoa
FrogW Atch program monitors what
frogs are where. FrogWAtch
members go out and listen to the
frog calls to identify the types and
numbersof frogsand also send dead
frogs found back to the museum
where they are checked for a fungal
disease called Chytrid Frog Fungus
which is Lilling frogs on a world
wide basis,

It going outand listening to frogs
ingenerallv cold and wetconditions
is not vour cup of tea, frog watching
team leader Simon Sandover, from
Alcoa’s Pinjarra Refinery, may have
the answer.

Simon isaSenior Environmental
Scientist. He has worked with
Pinjarra Refinery’s Environment
and Industrial Hygiene Assistant,
Tohn Caldwell. and Lynton Storer
of Hermng Storer Acoustics, tocome
up with a system that allows a tape
recorder and a computer to do all
the hard work. An acoustics graph

is produced from the recording,
which identifies each frog call.

Since the system has been
successfully rialed and tested onthe
sguelching frog, another six species
are currently being added, with the
final aim to have the sounds of 16
different frog species included.

It is important to remember tha
this innovation will not replace
people listening. We still need as
many people as possible out there,
listening and counting frogs as well
as collecting dead ones for the
TIUSEUR.

Why 1% this program so
important? Simon explains, “Lots of
frogs equals a healthy environment.
They are extremely sensitive to an
environment that is out of balance.
When this occurs the frogs will
quickly die off”.

Alcoa has developed a series of
wetlands as part of Pinjarra
Refinery's land management plan.
These wetlands have involved the
use of old *borrow pits’ that surround
the Refinerv’s residoe ares and are
now successful ecosystems and
home to many frog species.

If you are imrerested in geiting
invalved with the Alcoq Frop WArch
program, contact Or Ken Aplin ar
the WA Museum on 94272826,

RECRUITMENT OF
RED TINGLE

AFTER FIRE

USTAINABLE managementin

tall timber country is just as
problematical asin other ecosystems
- there are so many unknowns. Red
tingle { Lrcalypis fackvani) forests
are limited in extent, and so of
particularconcemn. Recently. ateam
of CALMScience rescarchers, led
by Lachlan McCaw, published data
on the survival of red tingle and
karti (£ diversicolon) seedlings after
low-moderate intensity fuel
reduction burng 4t two sites near
Walpole. They noted that most
seedlings emerged on burnt ground
created where litter had been fully
consumed, but some also emerged
on the charred surface of fallen logs.
Although initially seedlings were
quite plentiful, they declined rapidly.

The authors concluded: “Few of
the surviving seedlings exhibited
dynamic growth or appeared likely
to develop into saplings:  Small
gapscreated by natural tree fall were
nobetter stocked than areas beneath
an intact forest canopy. The
presence of red tingle and karn
seedlings following low to moderate
intensity fires used for fuel reduction
may not therefore lead to even-age
sapling cohorls of these species.
The scale and intensity of
disturbance required for effective
recruitment in red tingle-karmi forest
15 a subject worthy of further
investigation.”

Forihe full story, read: McCaw,
W.L., Smith, R.H. & Neal, LE.
| 12000,  Post-fire
\ ’ recruitment of red

’ tingle and karri
\ fallowing low-mod-
‘\,/. crale intensity
prescribed fires near
Walpole, south-west

Western Australia,
’7% CALMScience 3:

B7-94,

A ssven-manth
ald red lingls
sEnEcing,

g
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LEGUMEY continued from pupe 9

Acocia drewiona

in the past and continue to be
responsible for generating the large
poois of nitrate now evident in the
SVSILM.

S0 we still have mueh to learn
aboutnitrogen fixation and nitrogen
tyvcling in mative and agricultural
ecosystems. Inview oftheimportant
role of nitrogen in plant growth and
the dangers which can follow when
the element pellutes the
environment, research conductedin
the future on this topic is clearly
necessary and rewarding.

Sohn FPare is Emerines Professor at
the Universiny of Western Awstralia
where he confinues research on
enviropmenialiy-relared issues in
the Botany Depr. and Centre for
Legumes in Mediterranean
Agriculrure. He can be contacied
o (O8] D380 L1974 or 9380 2206,

Further Reading
Unkovich MI, Pate ]S, & Sanford P.

(1997} Nitrogen fixation by annual
legumes in Australian Med-

iterranezn agriculiure. Awsr L of

Agric. Res. 48: 267-293

Pate IS, Unkovich M1, Erskine PD &
Stewart GR. (1998) Australian
mulga ecosystems - 13C and [3N
natural abundance of biotz com-
ponents and their ecophysiological
significance. Plant Cell and
Emviranment 21, 1231-1242,

Pate JS & Unkovich MI (1999)
Measuring symbiotic nitrogen
fixation: case studies of natural and
agricultural ecosystems in a
Western Australian setting. IN
‘Physiological Plant Ecology” (Eds.
MC Press, JD Scholes & MG
Barker) pp. [153-173. Blackwell
Science, Oxford.

Unkovich MI, Pate ]S, Lefroy EC &
Arthur BJ. {in press) Inpus of
fixed nitrogen by the fodder wee
tagasaste at alley and planiation
densities en deep sands in
southwestern Australia.  Ause 1
Plant Physiology.

| ABOUT GROUPS

The communify groupn Gresn Skills
hos asked thobwe include information
agboufl fheir employment arm,
‘Ecojobs’,

ECCIOBS ENVIRONMENTAL
PERSCOMNMNEL:
FOR ALL YOUR ENVIROMNMENTAL
PERSOMNMNEL NEEDS
Azwio are intha middle of tha free
plonting season, |'would like toremind
evaryones that Ecajobs offers o wide
range of skilled environmaniat
pesonnal ot very affdrdable rates
starting frorm 517.50/hr (+ GST). Our
rates are all inclusive and we canalso
provide project coordingfion and
supendsion of volunteears,

Ecojobs Enwironmental Personnel
5 a project of Green Skills ing. which
nas beensucoessiully operating since
19935, Our clientsinclude the Botanicol
zordens and Parks Authority. the
Wiater ond Rivers Commission, warkous
councils, private consufanciss, aswell
as catchment and landcare groups.
We are looking forward to hearing
from you soon,
Jean-PaulCrsini, Ecolobs Coordinator
Grean Skls-Framantie
J0 Holdsworth Streeat
Framantie WA 81460
Fn, (08) 93361033, Fox (08) §334 3301
emaii: grekils@upnoway.com
Website:
hite:/ fweew . greenskils.green.net.au/

BUSH DETECTIVE
ANSWER

They ara Doublegee (Emax gusirals)
fruits. Early settiers brought the plant
from South Africa to use os a soiad
vegetable; and s now widesoread
aver the Staote. Red-ioied Black
Cockatoos ect the seed they are
able to crock the truit with thealr
powerful bills, (Try to crock open the
fruit yourself, 1o see how strong they
must be)

+ + + 4+
A final comment, from o feenage
LFWer.

&: Whof do you get if you coliectup
0 pie of Doublegee soods, make
haoles In them, and threcd hem on
hwine to make two ropes?

Ans: A doubie G-stingl

QUCH!!!

Bl

WEEKEND
GETAWAY!

Many LFW members have
faclitias for visitors - if vou are
lzoking for somewhers 1o go
where people cgare gbout
Bushiond -you need the WA
LFW Ecotourism Contoct List

Rimg $334 D427 for your cony.
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COMING EVENTS |

FUNGIMAP WORKSHOPS |

with Katie Syme

Lecm cbout the importance of fungi and haw o map heir
distribation

r Memeain Herbarium

P Sot-Sun 87 - 97 July

Contoct: Heother Adamson 9041 2488,

emall; eahera@oolm,wo.gov.au

- irabinag Field Study Centre - Dnvandro Woodlkand
- Frcioy 215 July 2600

» .00 am-3.30 om

cost 310,00

Contoct Avrll Boxtar 3881 2218 o

email; owilbEcalm wo.gow.ou

Croanised by Land Tor Wildlife and Fungimao

YORK GUM AND ASSOCIATED UNDERSTOREY

With Malcolm French

P Soat 29th July

> 1G.000m - 3.30 pm

Mesar: Sondalwood yard, Avon Termace, York
Crganized by River Consarvalion Society

LOOKING AFTER OUR BUSHLAND: FIELD DAY IN THE
QUAIRADING COMMUNITY NATURE RESERVE

» Quairading Community Centre

+ Tuesdoy 157 August 2000

 S30am-4om

Cost: not yat decided

Maintgining the consgrvation: values of bushlond and
managament of weeds.

To register, fng Barbara Jones: 9220 5300

Organised by Environmenital Weeds Action Nafwomn and
Wildfiower Sociefy of Wesfern Ausfralio,

GRASSTREES AND KINGIA

With Bill Loneragan

» Sot 26th Aug

P 1000 am - 3.30 pm

Meet Sondolwood yord, Avon Terace, York
Crganised by River Consandation Sociaty

WEEDS N BUSHLAND

With MNewvile Marchant
P Saf 3rd Sept

b 1000 am 0 330 om
Meeat: Sandolwood
Terrace, York
Crganised by River Conservation
Sociefty

yard, Avon

STOPPING TREE DECLINE IN THE GREAT SOUTHERN
A seminor ond Tield day on how o stop tree loss

Do your trees look like this
wandooat York? Smaliest crown
branches degd. clumps of
brownad leaves show newly
dead bronches 7

And the process continuing
remoaelesshy 7

Attend the workshom:

» Thursdioy Sept 147 2000

» 8.15am-4.30 pm

P Kojonup Memaozial Holl
Contact Al Bowher: 9887 9218,
Crganised by Lond for Wildlife
and Greening Westem Ausfrgiia

NEW BOOKS |

HAKEAS OF WESTERN AUSTRALIA; BOTANICAL
DISTRICTS OF IRWIN AND DARLING
By Jennifer Young
$20.00 + 55.00 postage

Thesscond Inasenes o llustrated guides 1o hokeaos, This
one covers the nomhem sandplains ond the southem foresTs,
essenficly from Shark Bay 1o Albany. including the Daring
Range, Aswiththe previous book (covering the wneatbel),
this has besn written to ossist with the identificofion of
hokeas for revegetation projects and It details fhe wee and
provenance fo which each plant belongs. Eoch speciesis
iNustraoted with clear ing drowings which will enable
identification, ond there ore dlso mony colour photographs

Anyone imizrested In wildiicwers, espacially T your
property is in the argg coverad, will find this an interesting
and useiul book.

To cbtain o copy. contact: J. Young, PO Box 576, WEST
PERTH. W& 6872, Prny 9242 2207

This Newsletter is a compendiwm of articles written by many differcnt people. The views expressed are those of the authers, not necessarily

those of the Department of Conservation and Land Management.

Published by the Department of Conservation and Land Managemenl, Perth. All comespondence should be addressed o
The Editor *Western Wildlife, CALM Wildlife Branch, Locked Bag 104, Bentley Delivery Centre, WA 6983
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