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MOLE CRICKETS

Terry Houstan

N biology, as in any branch |
of science., a line of
investigation can often lead the
researcher infto other avenues
of investigation, sometimes
with unexpected results. This
happenedatthe WA Museumin

apparent that two species were
dominant in suburban gardens.
| referred 1o these as the ‘matt
brown striped wing” and “shiny
black striped wing'species based
om the appearance of their fore
body and short fore wings,

2002, the year | began studying
the secret lives of sandgropers
(sce Western Wildlife Vol 7
No.2, pages 1 and 3).

In orderto obtain specimens

obciomsn)

Fig. 1 Gryliotoloa matt orown. Female of the 'mott
triown inviEve soeciss from Parin (he foided Hing
wings con be ssen exdending over the end of tha

respectively (Figs 1, 2). Oddly,
neither species was represented
in the Museum’s extensive mole
cricket reference collection,
A check of the Agriculture

of sandgropers formy research |
launched a public appeal via the
electronicand print media: This
resulted in a flood of telephone
calls. neariy all from the Perth
metropolitan area with people
claiming they could offer me

Department’s insect collection,
too, revealed only a few recently
collected specimens of these
‘invasive” species from suburban
locaiities. It looked suspiciously
like these garden-infesting
specieswere recent armivals from

“any number of sandgropers™
from their gardens. While a
few calls related to the genuine
article. most of the so-called
*sandgropers” proved to be
mole crickets. Mole crickets are only distant relatives
of sandgropers but they resemble them in certain respects,
particularly in having the fore legs highly modified for
digging. Like sandgropers, they burrow by simply
forcing soil to the sides, credting an open gallery. They
don’t excavate and throw out soil like most burrowing
creatires,

According tomany callers, these insects had appeared
in their gardens only in the past year or two, infesting
lawns, shade-houses and potted plants and often drowning
themseives in swimming pools or entering houses. Once
| began receiving specimens of these insects it was
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somewhere else. and thus began
my interest in the mole crickets
of Western Australia.

Whereas sandgropers are
descended from the diurnal
grasshopperand locist chan, mole cnickets are descendants
of the mainly nocturnal true crickets (family Grvllidae).
The two groups are thus classed in separate suborders of
the order Orthoptera, Theirsimilarites are superficial and
have arisen independently as adaptations to a burrowing
mode of life,

As in the true crickets, males of mole erickets (with
some exceptions) are songsters, producing chirping or
trilling songs by stridulation (1.e. thev rub their shortened
fore wings together so that a *scraper’ on one wing rubs
over a series of teeth on the other). Males sing in the
funnel-shaped entrances to their ground burrows and their

comrinued on page 3
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am editing this edition of Western
Wildlife while Penny Hussey
enjoys a well-ecamed hohiday.

Also taking a holiday is Svlvia
Leighton, LFW Officer, Albany,
Welcome te Pene Fewson who has
Joined us for a three-month period
while Sylviaisonlongservice leave:
Pene is based at the CALM office
m Albany and ean be contacted on
phone (08) 9842 43500 or email
penelopefizcalm wa gov.au.

The effect of climate change on
our flora and fauna has been the
sithject of several articles in this
Mewsletter in the past. The decline
i ramnfall in the south-west of WA
over the last 30 vears is affecting
our pative vegetation, In this
1ssue Frank Batimi’s article on the
changing water levels in deep bores
in the Helena Catchment indicates
that decliming groundwater over
the last 30 wvears has placed the
native vegetation under chronic
stregs,  Heather Gibbs writes on
the effects of climate on breeding
in Australian Birds. Just because a
bird is common at this point in time
doess not mean it is immune to the
effects of climate change. You can
assist by surveying breeding birds

INDEX

Bush Delective &
Comparison of changes to water levels
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and returning the survev forms
described in the amicle.

Readers of Western Wildlife are
quite often prompted to go looking
for the native flora and fauna
describedin thesepages, Perhaps vou
would enjoy leoking for the unusual.,
How about a strange parasite or an
underground orchad? One thing we
definitely don™t want to see in our
forestsis feral pigs. Seethesearticles
and maore in this edition.

The aricle on Myrmecia ants
m WW Vol.8 No.3 motivated lan
Conochie of Denmark to follow
and observe one of these ants for an
hour {see page 3). Congratulations
lan for being so persistent! Many
readers contacted Termy Houston in
responseto hisarticle on Sandgropers
(WW Vol.7 No.2). Sandgropers are
often confused with their distant
relatives the Mole Crickeis, which
lead Terry 10 underiake research on

these insects. See Terry'samicleon
page | of this edition.

In the July 2004 edition of
Western Wildlife we asked if any
Land for Wildlife member would
like LFW sign number 1080: Six
peaple contacted the Editor 1o say
they would like that number. Aname
wis drawn out of a hat and the sign
will be going 1 Leéon and Pauline
Guest of Westonia,

Keep sending vour letters
and phatographs as we do enjoy
receiving them. We love getting
feedback from Western Wildlife
articles too.

Claire Hall

B2 Emails B4

With the Incregsing nurmiber of virus-
canying Junkemalisthot are foating
choutin the eifer would everyvones
who-wishes o confoct LFW siaff
pleose micke thelr messoge tifle
very clearn Staif hove been asked
toingsh, unopened ony email from
an’ unknown sender unless tho
subjectindicotesthotitislegiimaots.
"Amazing nfoll " could be another
Migenonscamt Thonk you for your
consideration,
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Mole Crickers eontinued from pagé |

songsare amplified as aresult, being
audible for tens or even hundreds
of metres awav. Generally, too, the
mole erickets sing-only at dusk and
for one to two hours afterwards.
Their songs are lower in pitch than
those of most other crickets and
many people mistakeniy attribute
them to frogs.

Mole crnickets are not as well
adapted for life in the soil as are the
sandgropers. Their midand hind legs
are guite well develpped and they
can run about on the ground guite
rapidly. Theirantennae are whip-like
(though shorter than true crickets)
and a pair of long slender *feclers’
(cerel)extend rearwards from theend
of the abdomen. While hind wings
gre ofien reduced or absentimmales.
they are usually well developed and
functional inadult females(they fold
like fans and lie alpong the mid-line
of the abdomen, often hanging over
the end). Females emerge at night
and fly in search of mates, locating
the males 1n their burrows by their
songs. The hearing organs, asin other
erickets and karvdids, are located
inside openmings on the fore legs.
Females are commonly attracted to
lights at might.

Apart from having modified fore
legs, mole crickets differ from their
true cricketrelativesalsoin lackinga
needle-Tike ovipositor in the female.
True crickets inject their eggs into
the soil using the ovipositar but mole
crickers, living undersround, lay
thetr ezgs in special chambers and
are reputed to brood over them,

Maole erickers can be sufely
handled but they do have a defence
mechanism whichcan beunpleasant
— they expel a foul-smelling, dark
brown liguid from the anus when
disturbed. Some species also expel
a clear. colourless, viscid liquid
which doubtless serves to entangle
altacking ants and other small
predators.

Judging by studies overseas,
the diet of mole crickets can vary
from species to species, some being
strictly herbivorous; feeding only
on Toots or other parts of plants,
while others are carnivorous or
ommivorous, The diet of Australian

Fig. 3G rylotoipo Wannaod, i hisngtive
specissfom thePerthoraa fhefore wings
firne ciscs and hind wings

o
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mole cricksts seems to have been
little studied but my observations
have shown some WA speciesto be
predacious.

Inthe northern hemisphere. some
mole crickets are serious pests of
turf, pasmures and crops causing
damage costing millions of dollars.
One in particular, the Changa Mole
Cricket, a native of South Amenica,
was accidentally introduced inte the
IS A and also appearad in eastern
Australiaf Rentz 1993 ). Fortunately,
the invasive mole crickets from
Perth gardens proved not to be this
exotic pestspecies. Nevertheless. it
appeared that because of their large
size (body length up to 36 mn)
and powerful fore leos, they were
capable of causing some damage to
lavwns and plants simply by breaking
their roots as they tunnelled around.
Generally. though, Australia s native
mole crickets have not caused any
serious problems in agriculture.

In an attempt to identify the
‘Invasive’ species. | tumed to the
mostrecent revision of the Australian
male erickets: Ome & Alexander
(1983) included the mole crickets
in their revision of the Australian
aryllid crickets. They recognized
I} describad species of the genus
Grvllotalpa. noting that perhaps as
many as ten more species awaited
description and naming. | tentatively
matched Perth’s invasive species
to two eastern states species, G,
australisand G plinvialis. Giventheir
readiness 1o make homes in the soil
of well-watered potted plants. the
insects might have been transported
to Perth and other urban areas via the
interstate plant trade,

In the early days of my
sandgroper study T attempted to

fad

collect specimens for study using
intercept traps to snare the insects
asthey burrow along just beneath the
surface ofthe sand. This near-surface
tunnelling produces raised trails on
the surface of bare sand during the
wet winter menths and 1 had seen
plenty of such frails in bushlands
in and around Perth. My traps,
however, yielded not sandgropers
but mole crickets. Two different
species were found, one in coastal
dunesand adjacent bushland reserves
and the other in Banksia woodlands
on Bassendean sands. Both of these
mole crickets were notable for the
great teduction or virtual absence
of wings mn the adults (Fig. 3) and
the absence of the hearing organs
on the fore legs, Clearly these are
songless species and the question
arises as to how the sexes find one
another 1o mate. These two native
species were misidentified by Otte
& Alexander and are cleariv vet to
be named and described. A couple of
Museum specimens of a handsome
species from the extreme South-
West were also miswdentified as an
castern states species and represent
vet another undescribed species,

How many mole cricket species
are out there in the wild waiting
to be discovered 15 a moot point,
but gven for those we know about,
distributional information 1s scant
indeed. Not being particularly
aftractive insects, they are not
popular with amateur collectors
and tend to be scarce in collections:
The reader could assist the WA
Museum build a better picture of
the taxonomy and distombution of
our local mole crickets by forwarding
any specimens excavated orcaptured.
Particularly desirable are specimens
from outside the Perth metropolitan
arca, whether from bushlands, farms
or regional centres,

For further information telephone
Dy Terry Houston, Sentor Curator
(Entomaology), Dept. of Terrestrial
Irvertebrates, Western Australian
Musetm on 9427 2742 or e-mail
terry. houston(@museum. wa. gov.au,
A further reading 151 &5 availafle from
the Editor
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EADERS will most likely be
aware of the proposal made last

vearthat the genericname _———

of Acacia be conserved

with-a new Type species

chosen from the “Australian
group” of the genus (Orchard &
Maslin 2003). (Refer to the article
in Western Wildlife, Vol. 7 No.3, page
19—Ed,) Discussions and references
concerning this proposal may be
found at the following web address:
hitp:/rwwwoworldwidewattle.com/
infogallery/laxonomy/ .

The proposal has now been
considered by an international
panel of nomenclatural experts,
the Committee for Spermatophyta,
which is a specialist commitiee
of the International Association
for Plant Taxonomy (IAPT). The
‘Secretary of that committee, Dr R.
Brummitr, recently informed us that
the commitiee has voted to accept
the Orchard & Maslin proposal, An
officidl report detailing the reasons
for the comminee’s decision will
be published in the journal Taxon
{probably in the August 2004
issue). In the meantime we have
been given permission to make the
report available so it has been posted
on the WorldWideWattle website at
the above address.

pyohanthg

MOST
AUSTRALIAN
WATTLES LIKELY TO
REMAIN ACACIA

Briice Mastin
and Tony Grchard

It should be noted that the
Spermatophyta Committee’s
decision does not become binding
until it has been endorsed by the
General Commiittee of IAPT and
then ratified at the International
Botanical Congress in Vienna in
July 2005

The Orchard & Maslinaction was
triggered by the stated intentions of
some workers to subdivide deacia
mntoa varying number (about five)
segregale genera. 1T the rezultant
genera were named in accordance
with the original Type species
of Acacia (4. nilotica, sva. A.
seorpioides) it would mean that
mastof the Australian Wartles
{some 948 species from a
. total of 937 species
~. .\ currently recognized

' for this continent)
™| would most likely

" become known as
Racosperma.  Of the 390 or so
species that ocour outside Australia
roughly half would remain Acacra,
namely, about 60 from atotal of 185
in the Americas, 73 from a total of
144 in Africa and 36 from a 1otal of
89 in Asia. In these three regions
most of the remaining species
would become Senegafia except
that in tropical Asia there would
be ten species of Racosperma and
in the Americas 28 species would
be distributed between two small
endemic gencra.

The strategy proposed by
Orchard & Maslin to move the
Type species to the phyvllodinous
species 4. penninervis Sieberex DC.

Table 1: Species numbers for the five genera that will probably be recognized following subdivision of 4cacia sens.
far. (these numbers follow those given in Maslin, Orchard & West 2003). Generic names (column 1) are thosa that
apply following acceptance of the Orchard & Maslin proposal.

Genus Numbers of species
Americas Africa’ Asia Australia & Pacific Total
Fachellia c.60 73 36 {incl.c. 15 also 7 161
found in Africa)

Senewalio 97 6o 43 (incl. 7 also 2 (incl. 1 also 203

| found in Africa) found in Asia)
Acacietia | 15 - - - 15
New genus 13 - . - 13
Acacia - 2 10 (incl. 7 also 9535* 960

_ found in Australia
Total 183 144 89 (incl. c. 29 964 (incl. | also 1353
number occurring also found in Asia)
of species outside the region)

' Includes Madagascar Reurdon and Manritins,

* 2species in Madagascar, Reunion and Mauritius, (Note: Du Puy & Villiers 2002 consider that only ane species of this group
occwrs in s region. )

W48 species in Australia: 7 species in the Pacific.

confinied on page 3
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would mean that if{ when) deacia is
dismemberad, the name dcacia will
remain with the by farlargest group
of about 960 species comprising the
948 Australian spacies mentiohed
above plus 10 in tropical Asia,
seven in the Pacific and oneg or two
in the Madagascar region, The 73
African, 60 Amenican and 36 Asian
species mentioned above, plus seven
Ausmralian species would become
known as Fachellia. The African,
Asian, American and Australian
spectes destinad for Sencgalio (and
the twominorsegregate generafrom
the Amencas) would be: excluded
from Aeacia irrespective of the
Orchard and Maslin proposal. This
new generc armangement is shown
in the table opposite.

What does this mean for
Australian Acacia nomenglature?
Untila formal proposal to dismantle
Acacig sens. lar. is published,
nothing will change, anywhere.
If and when someong formally
publishes a proposal that, inter
alia, separates Acacia subgen.
Phyvliodinege from the rest of the
cenus. then this decision means that
the name dcacia followsitsnew Type
species nto the old Phvllodineae.
For Ausmaliantaxonomy, this means
that. apart from nine species which
will become Fachellia and twowhich
will become Senegalia, therest (975
species) remain as Acacia,

Bruce Masiin iv a Senior Principal
Resegrek Scientist with CALM s
Seience Division, Kensingion,
He can be contacted by email!
hrucemiaalm wa. gov.ai,

Tony Ovciard can be contacted of
the Department of Environment &
Heritage, GPO Box 787, Canherra,
ACT 2601

Related web link

hup:Avwwanbg. gov.auiephr/

2004 bl
Areference fist is available from the
Lditor:
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Acacias - protection
against dieback?

C{'_H_.[. [ this be the start of
finding a biological control for
dieback disease inplanis? Research
was carmed out on the ability of five
Western Australian dcacia species
to protect the highly susceptible
Banksia grandis from infection
by the pathogen Phyrephthora
cinnamomi in a tehabilitated
bauxite pit at Jarrahdale. Only
Acacia pulchella (prickly moses)
gave significant protection to
Banksia grandis for up to one vear
after inoculation. Inthe glasshouse
trial, A. pulchella, 4. extensa, 4.
fateriticola and A drummondii
did not protect B. grandis from P
efnnamomi, but they significantly
reduced P cinmamomi in the soil,
indicating a possible biological
conirol effect on the pathogen.

For the full story, read: D' Souza,
N.K..Colquhoun. )., Shearer. B.L.
and Hardy, G.E.St.J. The potential
of five Western Australian native
Aecacia species for biological

IN BRIEF

control of Phyvtaphthora cinnamomi,
Australian Jowrnal of Botany 32(2)
267 =279,

20% decline in Antarctic
seq ice extent
since the 1950s

If the global temperature were
increasing, then you would expect
there to be less ice evervwhere,
including in Antarctica. However
it i a difficult thing to measure in
a continent o remote and stormy,
amd wath se manv namral climate
variations to obscure any long-term
trends, However. recent evidence
from ice cores suggests that the
sea 1ce south of Australia has
retreated by about 1.3% of latitude
(approximately 170 km) over the
last 50 wvears, which represents a
decrease of 20%.

For the full story, read: Curran,
M.A.L, van Ommen T.D.. Morgan,
Wil Phillips; K.L., Paimer, A.S.
2003:  lece Core Evidence for
Antaretic Sea Iee Decline Since the
19505, Seience 302: pp. 1203-1206.
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ERAL pigshave beensesnasan

important pest in eastern
Australia for decades, but the
problems they cause in Wéstern
Australia have remained relatively
unknown until recent years, A
big reason for the increase in
public profile has been the recent
‘explosion” in feral pig numbers
and distribution in WA, Feral pigs
are very destructive pests, and
cause considerable damage for
bath conservation and tarming, and
a relatively small mob of pigs can
wreak havoc in the bush or en the
farm. Pigs will eat almost anything,
but theirhabitof “ploughing through
soil with their snouts in the search
for food causes the most problems.
Environmentally. pigs have been
implicated in the spread of dicback,
destruction of stands of rare flora,
and the decline of rare fauna specics
such asthe guokka. Theirimpactson
agriculiure are equally severe, with
damage to crops, dams and fences
accurring. as well as transmission
of important livestock diseases such
as leptospirosts.

Feral pig populations wére
initially established as a resull of
escape or release from farms, and
arenow found nght across the seuth-
west, from the Darling Range around
Mundaring through to the coastal
swamps of the Denmark area. Large
feral pig populations also exist in
the state’s mid-west and Kimberley
regions, but pigs have a -strict
requirement for daily water, and
consequently have not established
in the'staie’s interior. While pigs are
now widespread across the south
coast. these populations have only
really established in the last decade.
Deliberate transportation from
established feral pig populations
to uninfesied areas bv recreational
hunters has been blamed for much
of this recent expansion,

Feral pigs can be controlled via
a number of methods, including
poison baiting and shooting, but
in the forests of WA'S south west,
trapping has long been considenéd
the only practical method for
control. While fairly intensive
trapping programs have been in
place in certain areas of the south-
west for many years, feral pigs

FERAL ALERT

FERAL PIGS IN THE
SOUTH WEST

Jordan Hampton

are notoriously difficult pests to
control, and eradication. onie
a population has established. is
thought 1o be close 1o impossible.
Groups such as CALM and Water
Corporation aim their control etforts
at protecting small sensitive areas,
suchasendangered fauna habitat, or
drinking water reservoirs. Despite
removing many pgs through this
approach, re-invasion of these
sites has always been rapid,
necessitating expensive ongoing
control programs.

To help address this problem
of re-invasion, 1 undertook a
projeet in 2003, using the modem
approach of population genetics o
determine where these re-invading
animals were coming from, and
thus letting management agencies
know how large an area they must
control i order to protect their
sensitive sites. Examining the
genetics of a species ata population
level also allows us to see whether
populations are in decline. and how
far individual animals are moving.
A similar genetic approach has also

Feral pig in Coge freo

beenof great value in controlling the
troublesome Australian brush-tailed
possum i New Zealand.

This genetic study revealed that
feral pigs in the sputh-west do not
form a continuous belt, but rather a
sertes of small. discrete populations,
centred on major waterways, with
very little movement of pigs
between these populations, This
i5 great news for feral pig control,
a5 it will be possible to heavily
contrel one small population at a
time without pigs re-invading from
neighbouring populations, Theinck
inlong term control and eradication
is to be able to divide a group of
animals up into units such that
migration can-not eccur berwesn
units: Thisenables a classic "divide
and conguer’ approach. Genetics
really just defines the natural
existing boundames to migration
that would otherwise be difficult
to “see’.

In comtrast to the south-wes!
picture, areas 10 times larger would
have to be controlled 1n the castern
states before rapid re-invasion could
be avoided. Thiscomparison shows
that WA may have the best chance
of permanently getting rid of our
pigs, given that feral pigs in areas
such as the Serpentine River and
Denbarker are found in such small
discrete pockets, Added to thisis the
fact that genetic results indicate that
several south-west populations hava

contintied o page T
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Feral Pigs continued from page:8

suffered recent crashes in population
sizc, due to intensive control
pragrams. It seems a combination
of rugged terram for pigstocrossand
well organisad local control effortg
has enabled us to get on top of the
feral pig problem in the south-west.
If feral pig eradication, even at a
local scale. isat all possible, south-
west WA may be the ideal place to
attempt 1t

Jordan Hampton completed an
hanours thesis in 2003 based on his
feral pig research. He is currently
complering a degree in veterinary
science af Murdoch Universin. He
can bg contacted by email: jhamp
tonfastudent.murdoch. edu, au
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ASIAN HOUSE GECKOS ON THE MOVE

USTREALIA'S most successtul

invasive repiile species, the
Asian House Gecko. Hemidactylus
frenarus, 15 on the move, Originally
from Indo-Malaysia, Indonesia and
the Pacific islands. it s thought to
have armived in Darwin in the mid
1960s. They had reached Brisbang
by 1983 and are now found as far
south as northem cpastal MSW,
Sources are contradictory about
whether they are in the Kimberley

CLITERt consensus 15 "No’.

It is a2 moderate-sized vecko,
about 10em long. the back coloursd
grey or dark brown with black
flecks and the underside whitish.
It emerges at night to feed on the

insects attracted to lights - both
outside and indoors. It has quite
a loud call, roughly “chuck-chuck-
chuck™.

Until recently 1t was thought
that in Australia these geckos only
lived in aszsociation with humans
and their buildings, however Dr
Jessica Worthington Wilmer of the
Queensland Museum believes they
may be moving into bushland and
thus affecting local native species.

It would be worthwhile for
all northemn readers to attempt to
identify the geckos around vour
buildings. You might be surprised
to find how many lacal species
there are.

WEED ALERT

HAS KOCHIA BEEN
ERADICATED?

People involved in landcare
for some years will remember the
harrifying case of Kochia. Bassia
seoparia, brought n o WA from
America to rehabilitate salt land in
| 990 and sown at 68 sites across the
State. When 1t was pointed out that
the plantisa majorweed of cropland
elsewhere in the world (the importer
had not thought to check) an
eradication campaign began in 1992,
by which time 1t had naturalised at

52 sites. Determination. vigilance
and 5300000 — appear to have
been successtul as no Kochia plants
have been found since 2000, IMno
more plans are discovered, the
eradication programme will be
judged as successful in 2003,

FOLLOWING UP ON
MYRMECIA ANTS

lan Conochie of Denmark read
the article about Myrmecia ants
in WWES and was motvated to
fullow a solitary bull am for nearly
an hour as it wandered and paused
uecasicnally asifinatrance. Heasks
“Why are the Myrmecia Joners and
don’t establish ant roads™.

Answer: Our ‘resident expert’
advises that individual foraging is
a primitive style of ant behaviour,
In other words. not only are they
primitive anatomically. thev are
primitive socially as wezll. Tt
i5 thought that the original ant
ancestors were loners, gradually
coming together in communal
nests. then developing a tighter and
tighter social structure as it proved
to have an evolutionary advantage.
When the ants pause dunng their
foraging, they are probably sensing
theirenvironment for food or threats.
— Fd.,
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nativeparasiiethatgrowsonthe
branches of Melalenca lancénlata
has been known for many vears but
was finally named in 2002, The best
way to descnibe this speciesis thatit
looks like a samphire (common salt
lake plants) that has been randomly
tossed among the Melaleuca folage,
The Melalencarreaes occurasafringe
around the edge of a small semi-
saline lake south west of Eneabba.
At present this lake 15 the only
known location of this parasite and
although Melalewca lanceolata
is fairly common in the area the
parasite appears 10 be restricted to
a few trees within the population.
The parasitic plant is relatively
small and may vary from 7-10 em
in length withvery jointed branches.
The flowers are greenish in colour
andare 1-1.5 mmlong and clustered
on the active growing branch nodes,
surrounded by an opposing pair of
triangular rudimentary leaves, In
most instances it is the yellow of
the pollen bursting from the male
flowers that attracts the eve and has
led to the collection of this species.
The small green flowers were first
noted on specimens collected by
me in December (992, Previous
to this collection the parasite was
considerad to be a stenle relic of
an unknown genus as no flowering
material had been seen orcollected.
Although no marterial had been
collected at this stage the plant
was thought to be a member of the
Loranthaceas or mistletoz family.
The Loranthaceae isa family that
ig well represented in WA and are
gasilv recognised by the presence
of large coloured flowers and sticky
soft fruits. In 1960 this family was
fisrther divided to ereate the family
Viscaceae based upon differencesin
fioral. embryo and fruit structures.
The discovery of flowering
specimens led the author to realise
that this Eneabba material belonged
to the family Viscaceae, could be
placed inthe genus Korthalsella, and
was a possible new species,

AN unusual looking percnnial

STRANGE
PARASITE

Ray Cranfield

Korthoisels onhogsh slem

Korthalsellaisagenus of around
30 species that are parasitic mainly
on rainforest to open forest plants
occurring in several Pacific Rim
countries. In Australia there are
7 species of which 4 are endemic
with most species occurring on
the gast coast. The two curmently
recognised speciesthat ocourin WA
are both located m dry sclerophyll
scrubandare widsly separated from
cach other. In WA lirde is known
about the pollination of these
species orhow the seed is dispersed.
Based upon other known species of
Korthalsellawe can assume that the
fruit is usually under 2 mm long and
could be cither pear or ellipsoidal in
shape. The seed is known to be 2
disc about 1 mm in diameter.

This new species of Korthalsella
wasformallydescnbedandpublished
gy Koithalsella arthivociada® The
specific name refers to the jointed
{erthro) appearance of the branches
(clados). There are another two
species of Korthalsella that have
previously been recorded for
Western Australia.  Korthalsella
feucothriv has been found growing
on the branches of several dcacia
species within the arid regions south

eastof Wilunato the Warburtonarea
and also located in and areas of
south Australia. The other species
recorded for WA was Korthalsella

Japdanica subsp. faponica. which has

been reported growing at Mongers
Lake on decacia acuminaia.
Korthalsella arvthroclada has
been placed on the Department
of Conservation and Land
Management’s Prnionty Flora dist
There is a need to find out how
many individual plants occur at
this site-along with the number of
host plants infected. Any further
records or sighting of this unusual
parasite would be appreciated.
This species of Kerthalsella s
rare and excessive sampling is to
be avoided, photographs would be
desirable since our aim Isto consenve
this state’s Aoral biodiversity, The
more we learn about this species the
greater the prospect of maintaining
the population viability through
informed management practices.

Can yvou help? A good. clear
photograph with accompanving
details should he sent o Rayv at
the WA Herbarium, or emailed to
ravelfealm wa govaan (Please nate,
ay it is rare, the exact locarion of
the existing population will not be
provided. )

¥ Crinfield, RJ 2002 Korthalsella
aitlivoclada (Viscaceae). a new
spectes from south-west Western
Austrafia. Nuvisio 14: 361-364.

Did

That firchas coan dink withy ||
their heads down?  They suck
ug water and thergfore unfike
miost other birds, do nothove 1o
fip up thelr heads o swollow

=
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COMPARISON OF CHANGES TO WATER LEVELS IN DEEP BORES -
1975 TO 2004 - HELENA CATCHMENT, WESTERN AUSTRALIA

URTNG the mid 1970%%, the

Forests Department, being
concerned at the possible effects
of logging on salinity. commenced
some paired catchment studies
in the Helena catchment to
investigate this matter, Initially,
two catchments nominally in the
700 mm rainfal| zone wereselected
for treatment, Thesa catchments
were predominantly comprised of
Jarrah-marn with some patches of
wandoo on the lower flats and the
upper slapes. Rainfall, runoff, salt
discharge. salt storages in the soil
profile. groundwater depths and
salinities and shallow water-table
depths and salinities were recorded,
Mine deep bores were established
in each eatchment, t© measure the
salinity and depth to the confined
groundwater. In addition, about 20
shallow bores wercalsoestablished
to monitor the responses in the
perched groundwater table, After
a period of thiee winiers {J974-
76} for calibration, one catchment
was logged in summer 1976-77
and crown density was redoced
by about 50 percent. Monitoring
then continued for a further eight
Vears.

Runoffdata showed that the vield
of water was about one percent of
the average minfall of T00mm per
annum. Flow-weighted stream
chloride concentrations remaincd
very freshand ranged from 17 to 40
ppnt. Data from deep bores between
1973 and 1979 showed that the
mimmumwater evels recorded were
already falling in both ¢atchments,
by about (). 3metres/vear.

Prior to winter 1976, a further
nine deep bores were drilled close to
the castern margin of'the catchment,
mn the 300-600 mm ranfall zone
within predominantly wandoo forest
i1t the Talbot block and monitored
for four vears.

Frank Batini

These records now span a
period of over 23 vears and are of
considerable value. In October 200
| remeasured two of the deep bores
i the Wellbucket catchment that
formerly had held water and found
them dry. In early June 2004, at the
request 0f CALM, all of the useable
bores were relocated and measured
with Ms Liz Manning and Mr Bruce
MecGregor of the York LCDC.

Differences between mid to
late 1970Fs recorded bore levels
and recent re-measurements some
25 to 30 vears later were 9, 6 and
4.6 metres. The water level fell in
all bores. Some of the bores were
now blocked at depth and in one
case a dense mat of tree roois was
recovered from within the bore
casing. In other ¢cases many bores
thathad held waterinthe fate 1970's
were now drv.

Do anv of our readers have
similar long-term records of falling
water tables? TF so. could vou let
LFW or the Wandoo Recovery
Group have access to them?

The following observations arg
made;

b The observed reductions in
groundwater level over the past
25 wears are consistent with
records of reductions in rainfall
and catchment vield over the
same period.

P Groundwater tables are
replenished by rainfall and from
shallow groundwater tables,
usually through root channels
and lines of weakness in the soil.
The large decline in groundwater
at depth indicates that adequate
recharge has not occurred for at
least two decades.

P The large tall in groundwater
levels observed in all bores
suggests o me that the soil water
storage has also been depleted
since at least [975.

» While some wandoo trees may
access and wse some of the
groundwater. these stands are
nat generally reliant on access
to a deep groundwater table. In
anumber of bores drilled in the
mid 1970%s. healthy wandoo
WETS growing on sites that were
found to be dry at depth.

P Wandoo is also not reliant on
the ephemerzl, fresh, shallow
groundwater svstem. In a
number of cases, espacially on
upper slopes, shallow bores were
alwivs drv
Trees are very long-lived and

have therefore developed multiple

strategiesto cope with both climatic
change and attack by insects and
lungi, Drought strategies include
control over transpiration and
stomata, thick cuticles and bark, leaf
alignment, leatf fall, branch digback
and the replacement of its primary
crown by epicarmic growth. Aftack
and infection may be countered by
increased leaf or root production
and/or mobilisation of defence
mechanisms such as gum veins.
pertderm formation and occlusions.
The process is a dynamic one. tree
erowns may partially recover, and
then be aftected once again.
Drought strategies all use less

water and therefore mean that a
lesser amount of photosvnthetic
material is produced. Active
response to mfection or insectattack
reguires mohilisation of defence
mechamsms that need additional
photosynthetic products. Where
the negative impacts on the trees
are sustamned over long peniads
{some years or decades) by a
chronic climatic change or attack,
the availability of food resources
declines. so defence mechanisms
are’ severely stretched and may
then fail.

comrinied on pape 1)
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THE EFFECTS OF CLIMATE
ON BREEDING IN AUSTRALIAN BIRDS

Hearher Gibbs

LIMATE change is already happening, but how
will it affeer Australia’s unigue wildlife?

Effects on coral reefs, alpine regions. changes
in vegetation composition, plankion and grassland
productivity and others have already been documented'.

However, effects on birds and other common. easily
identified terrestrial species are still little known, largely
because of a lack of switable data — or because the data
has not vet been “discovered’ (perhaps it is hiding in
some old notebooks. ).

As part of my PhD study, | have looked at a lot of bird
surveys collected by volunteers in various bird groups
(including Atlas and Nest Record Scheme data). Results
to date suggest that the effects of climate change will be
immediate and substantial.

Oneofthe most useful data setshas turned out to be the
Garden Bird Survey used by the Canberra Ornithologists
Group. | believe it is a very practical and worthwhile
way to collect bird breeding ddta, and I'm hoping that
other groups and individuals will be inspired to try it
out for themselves.

The survey form looks like this:

For zach week, you record which species are present
as well as the stage of breeding. It 15 very simple. yet
effective’.

Survey forms and instructions arg now available from
myv web site - http://www.protoavis.com.awcbbs. htm.

It is also possible o submit “instant nest records™ via
my web site — because | would like 10 get as much data
as possible on the breeding dates of common species
(such as magpies), wherever and whenever they are

breedina!

{fvou would like further information Heather Gibbs can
he contacted on hgil@deakinedu.au.

See ‘Chmate change impacis on biodiversity in Ausirafta
arailable at hrp dwww deh goviawbiodiversinsciences
hedae/ereenhouse/index. itml,

The data and survey method are documenied in Veermun,
£ {2003) Canberra Birds: A Report on the first 21 years
of the Garden Bird Survey, Veermian, Canberra,

duly August

June |

Swation

Wiors species

Coimparicon of changes to water levels indeep bords - contimeed from page 8

Such a chromic situation may lead to what is referred
to as predisposition of a tree to fungal or insect attack.
External influences that may have been dealt with by
the tree 1n & normal situation now lead to severe debility
and tree death. A chronic situation such as an extended
drought period will not be relieved by one or two wet
vears. [fthe soil water storage has been severely depleted
over some decades. it can only recover over a longer
time period.

The data indicates that groundwater levels have been
in decline since at least 1975 The soil water storage

i

has also been depleted during the past 30 years. These
conditions suggest to me that the trees in the eastern
Helena catchment have been under a chronic drought
stress over this extended period.

Frank Batini was a forest researcher and environmental
manager within CALM; now ‘retived | heis a consultantin
the management of natural resources. Hecanbe contacted
on ph: 9437 1952 or email; batinit@mw.com.au
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REVEGETATION

RECONNECTIONS

A NEW LANDSCAPE-SCALE REVEGETATION PROJECT ON

HELL and Greening Australia

are partners in a project that
addrasses some of Australia’s
key environmental issues whilst
researching a “multiple: outcome™
approach to CO. capture: The
challenge for this new partnershipis
tounderiake large-scale revegetation
that is environmentally sustainahle,
socially positive and econdmigally
feasible. while also adding value
to existing reglonal conservation
activities. By combining lheir
skills. knowledoe and experience,
Shell and Greening Australia have
devised a three year project with
multiple outcomes which include:

P Reconstructing native vegetation
0 strategic arcas on 4 large scale
to recreate habitats for declining
wildlife, provide protection
against wind and water erosion
and reduce the impaect of
salmity;

P Working with landholders,
including indigenous groups, lo
develop and trial new forms of
biodrversity-focussed agriculture
that improve the environment
whilst developing crops with
commercial returns e.g, native
sandalwood, indigenous edible
crops:

¥ Using hiodiverse, dry-country
revegetation o sequesler
(store) carbon dioxide. a majoer
greenhouse gas, inwayvsthatalse
dehiver tangible ecological and
biodiversity benefiis,

» Developing new models for
carbon accounting valid for
biodiverse revegetation:

P Working with groups such
as the Fitzgerald Biosphere
(iroup. a community-hased
argamsation whose objectives
include developing sustainable
agriculture in their region,
to further develop skills and

THE SOUTH COAST

Barry Heydenrch

Experimenial "indusmal sfrength ™ direct seeding ot Corockerun, fimoed frough he

Recornachons oroec

knowledge local
communities.

Information and skills sharing
between local communities and
caperts in the fields of revegetation
and carbon accounting will underpin
the work of the project. Inaddition,
skills development will be facilitated
through hands on invelvement
of (ireen Cormps teams with local
communities over the lifetime of
the project.

[mportantly, this project
coninbutestoand supports Greening
Australia’s work as a major partner
in the ambitious landscape-scale
project known as Gondwana Link
(seearticle on page | 7ofthis issue).
Recomnections 15 focussed in the
Corackerup and Bremer Valleys,
which lie berween the Stirling Range
and Fitzgerald River National Parks.
The region contains many locally
endemic plam species; as well
as a nomber of wildlife species
under threat, such a2 the Western

amongst

Whipbird. Tammar Wallaby and
possibly Chuditch, as well as
abundant Malleefow]l, While it has
been fragmented by land cleanng
in the past, large areas of bushiand
remain - 4 valuable arey to Testore
and protect.

The first major part of the
Reconnections project. ravegetation
nfdamagedlandscapes, began inthe
winter of 2004 with approximately
100 hectares of native vegetation
being established, prnimarilyby direct
seeding, The plantings have arange
of putcomes, focusad both on purs
biodiversity and mixed biodiversity
plantines with  potentially
commercial native species. both
ol which have a range of benefits,
meluding nature conservation and
carbon siorage. The information
gathered from this imitial work
will help determine whether this
‘multiple ouicome” approach can
be applied to a wader landscape,
and by doing so, offer input into the

contimesd on page {2
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Salinisation of the Blackwood River - implications for the
inland fish fauna

HE Blackwood River is ong of
the few river svstems in
southwestern Australia in whichall
of the fish species endemic 1o this
regionoccur. However arecent study
of the Blackwood and its tributarics
has identified that salinity has caused
a massive decline in. or extinction
f. populations of native fish in
much of their onginal distribution.
In addition. competition from the
mireduced species Gambusia and
the predatory troutand Redfin Perch
has contributed o the decline.

The naturallv-vegetated. non-
zaline tributaries contain most of
what remains of the original native
fish biodiversity. The protection of
these unique. fish relies upon the
preservation of their remaining
habitat. The authors conclude:
“The example of the salinisation of

Blackwood Riverhighlights the nead
to act cautiously when removing
large expanses of native vegetation,
particularlv inand countries such as
Australia™

For the full story, read: Morgan,
D.L., Thorbum, D.C. and Gill, H.5,
2003. Salinisation of sputhwestern
Western Australian rivers and
implications for the inland fsh
fauna — the Blackwood River, a
case study. Pacific Conservation
Biology % 161-T1.

Two useful leaflets:

“Introduced freshwater species
in Western Australia”™.

“Native freshwater fishes of
south-western Australia”

Obtainable free from Fisheries
Western Australia, ph: 9482 7333,
email: headoffice@ifish wa.gov.au

Australian Heritage Council established

ATE last year. the Federal

Government passed new heritage
legislation and, as part of that, has
established a new independent
advisory body. the Australian
Hentage Council.  This body will
be responsible for assessing the
“Mational Herntage List™ and will
also provide advice 1o the Federal
Government on heritage maters,

To help, there is a new funding
programme called *Distinetively
Australian”. People are encouraged
to nominate places to this list
around three themes: a wide and
ancient land; building a nation;
and the Australian spirit. For more
information visit the website at
\’J\‘.’\’J_ﬂllc_gﬂ\ 11

Can Echidnas disperse
fungal spores?

YCORRHIZAL fung! are

essential for orchid seed
germination. thus the distribution and
dispersal strategies of the fungz must
be understood forthe regeneration of
endangered orchid populations. Leah
Feuerherdt investigated whether
echidnas spread these fungi in the
Mt Lofty Ranges. SA, and also
whether the animals were signiticant
soil disturbers. The answer was ves
to the soil disturbance, but no direct
gvidence of their actually carrying
spores in a field sitwation was
recorded. though in the lab they
held spores on their feet or fur for
at least 43 minutes.

Since the importance of
mycorrhizae in the health of our
bushiand is well known. and since
echidna are the only medium-
sized soil-disturbing amimal left
in many wheathelt remnants, it s
interesting to note that they may be
imadvertently involved in spreading
spores. Another plus for having an
echidna on the place!

Ref: The role of echidnas in
dispersing mycarrhizal fungl
associated with the endangered
Caladenia behrii north of Adelaide
and distribution of these Jungi al
Warren Conservation Park, South
Australia. LeahFeuerherdt. Honours
thesis. School of Environmental and
Recreation Management, Uni. 5.A,
Adelaide.

Reconnestiong - cominued from page )|

further development of Australia’s
Greenhouse Gas and Natural
Resource Management Strategies
and to revegetation efforts across
larger areas of Western Australia,
Shell and Greening Australia arg
working with the Cooperative
Research Centre for Greenhouse
Accouniing in developing the carbon
accountmg methodology.
Importantly, Shell funding of
$£500.000 isbeing utilised as catalytic
tunding to lever an additional
$300.000 of “in kind” or financial

support from a varety of sources
over the next three years. From
an international perspective, Shell
believes this project will provide
valuahle insights into how similar
projects can be applied around
Australia and in other countries.

Barrv Hevdenrveh is Project
Manager. Reconnections with
Gireening Awstralia (WA) and can
e conracted on tel (08) 9841 6311,
emat! harryvhldgawa.org.au.

Disclaimer: Greening Australia
is a partner in the Gondwana Link
Project. a project. which involves
thesuceessiul drawing rogetherofa
diversity of partners with a diversity
of approaches and views. Greening
Australia acknowledges that, in
some cases. our funding sources do
natalign with other parmers funding
policies. No financial relationship
between the Reconnections project
and other Gondwana link partners
is implied.
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TOWARDS THE
CONSERVATION OF THE
WESTERN AUSTRALIAN
UNDERGROUND ORCHID

Andrew Bain. Mark Brundret!, Jevemy Bouwzoure,
Kingrvler Dixvon

O.‘\'F_ of Western Austrilia’s most interesting plants
and possibly one of the rarest is the underground
orchid (Rhizanthella gardrers, Fig 1). What makes
thus plant so interesting vou ask, Is it the fact that this
orchid germinates, grows and flowers underground
or that it has an intimate life long relationship with a
specific fungus? Well 1t doesn’t stop there - the orchid
only grows in association with the broom honevmyrile
where the fungus attaches to the roots of the broom bush
completing a three-way relationship.

Recent research at Kings Park & Botanic Garden
and the University of Western Australia has successfully
germinated seed (Fig 2) of the orchid in association with
the plant partner that the orchid needs to ensure a supply
of carbohydrate and other nutnients. These plants (Fig
3) have developed rapidly and it is anticipated that some
will lower 1 2005,

A research project, with outcomes to assist in the
conservation of the underground orchid, commenced
in 2004. PhD research student Jeremy Bougoure will
investigate how R gardneri obtains essential nutnents
and sugars. This will be done using labeled isotopes
in conjunction with a cutting edge electron microscopy
technique.  Understanding how this unique species
acquires nutrients and especially sugars from its fungal
parmer will greatly enhance knowledge of this orchid's
basic biology and provide valuable information for
successful translocation attempis,

Our recent surveys with CALM (Esperance) and
Friends of Kings Park have discovered more than fifty
flowering plants in the southern populations indicating
a bright future. However, the northern populations in

the wheatbelt around Corrigin remain on the edge of

extinction withonly three flowering plants found this vear
(Fig 4). Given that over 100 plants were found during
surveys inthe 19807, urgent work i$ required to prevent
the exunction of these populations: This is especially
important as preliminary genetic data suggests that the
northernand southern populations may be taxonomically
separate. Further research is required to confirm this.

As new information is unraveled we will keep you
informedwith further updartes. Please contact the Orchid
Research Group ar Kings Fark and Bortanic Garden, ph
(O8] 4803648 for further information.

Figura 1 we fowesring underground orchids. Eoot
sonsstE ol 0= 50 Hnymgnoon fowers sl
gl iter hos Been removeg gl

- N % : b:;.-lﬂr:,r _.5
O ooiongad by tha
ey archid ond shb.

Seed 5 insered through windows cut in the sae of fhe pot.
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SACRED KINGFISHERS

OU may have noticed the colourful Sacred

Kingfishers recently as they return from their winter
“break”. Fred Gillings wok this photo of a juvenile
Sacred Kingfishersitting on a tree hollow on his property
at Bmdoon. Fred savs the kingfishers have visited but
have not been tempted to nest in his trees.

The Sacred Kingfisher Tadiramphus sanetus can be
found in WA in the south-west, Pilbara, Kimberley, and
offshore 1slands. They leave the colder regions between
carty Februarv and mid-Julv to winter in the northemn
tropics and the lower west coast (including Rottmest
[sland), returning between late August and late October.
They inhabit woodlands. and open forests, especially near
water. mangroves. and seashores, They feed mainly on
insects, but they will take marine animals. house mice and
lizarde, They will also take fizh from the water surface,
hence the name kingfisher, Sacred Kingfishers nest in
tree hollows and sometimes burrow into termite nests in

Soor=d kingfisher - Phato Fred Gilings

hollows orcliffs and sandbanks. A clutch ot 2-6eggsare
aid from Septemberto January in the north and October

to Decemberin the south.
Claive Hall

A Hiez ond maiks up,

TIGER SNAKE FOR TEA!

N December 2003, Gnselda Hitcheock of Barragup

niear Mandurah spotted this Gould's Monitor with a
Tiger Snakeinitsmouth! She says"ltheld the struggling
sniake by the neck for about an houruntil it zot dark and
next morning I saw the track where it had dragged the
snake off under some bushes” Truly a tep predator.
Goannas are surviving quite well in good bushland.
where the most obvious sign of their presence is the
horseshoe-shaped burrow entrance,

For lots of fascinating facts about these animals
(including the fearsome Komodo Dragon) read
“Goanna: the Biology of Varanid Lizards™ by Brian
Greenand Dennis King. (1993, NSW Uni, Press.) For
example, how would vou like to have met Megalania
prisca, which reached a length of 7 metres and weighed
650 kg? The first Aboriginal settlers probably did
meet them — no wonder there are some pretty scary
Dreamtime stories!

Penny Hussey

=l 2
—rr (d) -

phote = & Hitcheoek
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SLOW DOWN FOR FAUNA! |

T Stirling Range Retreat we have a number of
attractive signs that urge patrons oy drive slowly,
Appreciating this one from the lowest hollow on the dead
tree it the rear is an Austrabian Owlet-nighar (arrowed)
snoozing in the morning sun. Dead trees with numerous
' hollows such as this one provide accommodation for a
number of tiiTerent animals, and should be left standing
wherever possible.

There are many dead trees at the Retreat - believed
to have been killed by fire about 80 years ago, Instead
of being a liability. these trees are in very high demand
as multi-story housing apartments at nesting time.

There is frequently a lot a competition for nesting

. sites. Recently, several pairs of Purple-crowned Lorikeets
. were seen inspecting hollows in the same tree used by
the Owlet-nightar, much o the concern of the Rufous
Treecreepers whoalways nest in that tree! Another regular A GOLDFIELDS
visitor is a magnificent Tawny Frogmouth whe likes o SWIFT MOTH
keep everyone guessing as to his whereabouts.
Avleen Sands

HEN Steve

Davies®
photograph of a frog
cating a swift moth
(family Hepalidag)
appeared in WW Vol ]
TNod, ManWilliams B2,
of CALMSecience
commented that the
antennae needed 1o
be visible for a more
detailed 1D, Thus, when Grant Whiteman from the
Centre for the Management of And Ecosystems
photographed this one on “Southern Hills™ station,
he was careful to include the anmennace,

So, this lovely hepialid is. according to Matt, a
Trictena sp., because the antennae have thres rows
of combs. There are thrée (possibly more) species
of Trictena. Their larvae live in vertical twnnels in
the soil. feeding externally on the roots of eucalypts,
| emerring from the pupa te search for a mate after a
good fall of rain. They may live many vearsas larvae,
but their time as an adult 1s very short. They have no
mouthparts. so they cannot feed. but must find a mate
and lay their eggs within three days!

Chwlet-nighficrin free - arrow painfing fo bird

CARPET PYTHON RETURNS TO GIDGEGANNUF

remmincar that tisllegal to boks OHficarwas called into seFe the anirmgt ond intend
ority from CALM, Many speclas-of nafive founc the offendar. As thie python was token from Gegsgonnup
s = Loore cndg suffer distress and even dednh wisn Land for Widlife was gsked if fnere was a suitchiz LFW sife
from thasr usuc naital, Racently, Detectives in Fertr n e gren whiere the python could be refeosed. A 253 o

C aarrant ot a foctory unit ond jound afve ok e ate was chosen arid the python wos relstsed on
=f Pythaon (Morslio spifiofaimibricorial. A CALM ge aranite cutcrep

wativefouna Wilclitfz
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OUTH-WESTERN Australia is
home to a unique assemblage

of freshwater fishes, with eight of

the ten species being endemic to
the region. Similarly, all of the
freshwater craviishes of the region
are endemic. Although few in
number, the species of the south-
west are imporant in the ecology

of rivers, with the diets of most of

the region’s fishes being dominated
by terresitial insects, but most also
mclude nuisance species such as
mosquito and midge larvae, pupae
and adults in their diet. Freshwater
cravfish are similarly important in
thit! they are importantin the structure
and functioning ot aquatic food webs
as they can feed on a variety of food
Hems, particularly detritus.

Unforunately, due largely o loss
of habitat, but also from predation
by. and competition with, feral
fishes (of which there are tenin WA)
populations are rapidly declining.
For example. many native fishes have
been lost from large parts ol salinised
catehments such as the Swan-Avon,
Murray, Blackwood, and they have
alsobeen decimated from many dums
as a result of predation by redfin
perch (Perca fluviarlis), a species
that also preys heavily on marron.
The *dewatering” ot the Swan Coastal
Plain with drainage canals has also
led 10 most of the original wetlands
being lost.

The south-west region can be
defined as including all waters
between the Arrowsmith River near
Dongara and roughly the Thomas
River near Esperance, "While the
south-west region shares no fish
specieswiththe Pilbara or Kimberley.
1t does have two species in common
with soutli-eastern Australia,
meluding Tasmania, these being the
trout minnow (Galaxias frattacens)
(Figure 1) and the spotted minnow
or common jollytail {Galaxias
macidarnes) (Figure 2),

The trowt minnow 1s the rarest
freshwater fish in W.A_ héeing
restricted to the Two Pegple’s Bay
area east of Albany where the State’s
first vertical slot fishway has recently
been constructed w help the species
negotiate 2 small weir.

The spotted minnow is common
between Two People's Bay and
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FRESHWATER
FISHES OF
SOUTH-WESTERN
AUSTRALIA

Bave Morgan and Stephen Bearty

Fig. T Trour Minnone

Fig. 2 Spofied Mnmow

Fig. 4 Wesiern Pygmy Feach

the Thomas River-and is the only
(native) freshwater fish Found in
thie rivers cast of the Pallinup River.
The spotted minnow is extremely
tolerant of saliniy. with salinities
of around 45-346 parts per thousand
{ppt) being their upper limit (N.B,
seawater = 35 ppt). Their ability
o tolerate high concentrations of
salt, together with their small size
{max. 120 mm to1zl length) makes
them an 1deal fish for farm dams that
may be salt-affected, and, like other
native fishes, are good controllers of
mosquitoes and midges.

A numbér of others, such as the
black-stripe minnow, mud minnow

(Figure 3) and Balston’s pygmy
perch are rare and have remmant
populations scattered around the
south-west. Thesespeciesarelikely
to disappear from entire catchments,
resulting in the potential loss of
genetically distinct populations.

In conjunction with Land

for Wildlife, the Department of

Fisheries WA the Water & Rivers
Commussion, the Water Corporation
and the widercommunity. the Centre
for Fish & Fishenies Research at
Murdoch University has sought
funding in order to promote the use
ol native fishes in farm dams and in
new developments (artificial Iakes),
and to also restock areas from where
specics havebeenlost. Theideaisto
culture fish fromspecific catchments
s0 that stocks are not translocated
from outside catchments. For
example. properties and lakes et
within the Swan-Avon catchment
will only be stocked with native
fish sourced from that catchment
(e, western pygmy perch [Figure
4], nightfish and westem minnows).
There will also be a major focus on
re-establishing populations of rarer
species, and where possible, the
eradication of feral fishes. Otherams
aretodetermine habitat associations
and environmental olerances of the
region’s unique fishes.

Anyone interested in being
involved with the project.
particularly 1m the provision of
suitable waterbodies, should contact
Avril Baxter
{avrilbi@calm.wa.gov.au or
tel; OB81 9218) from Land for
Wildlife.

Dave Morgan is ¢ Research Fellow
at the Centre for Fish and Fisheries
Research ar Murdoch University
and has worked extensively on

the hiology and distribution of
freshwater fishes right throughout

Western Australia, Stephen Beatty
is completing his PhD ar the Cenre
examining the hology of native

Sreshwater cravfish and impacts

af introduced fish. Thev can be
eomtacted an 9360 6322 ar by emiil
an dmorgani@murdoch.edu.au,
sheativimmrdoch. edu.au.
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GONDWANA LINK - ECOLOGICAL RESTORATION AT THE
SCALE THIS COUNTRY NEEDS

Keith Bradhy

Irm:k-:rn it’s heen a great
couple of decades. In
the late 1970s, when 1
started getting involved in
‘matters bush’, the WA State
Government sull acuvely
encouraged widespread
clearing. Hundreds of
thousands of hectarss were
being pushed over every
vear.

Now. not only do
thousands of landholders
actively protect and manage
their bushland, but we have
also seen the emergence of
significant government based
support programs. such as Land for Wildlife.

While it's been a long journey. it"s not over vet. Tam
proud of the contribution I have been able to make to
this era of great change, but hanging over this pride are
a few “curly questions’, which | first bumped into in the
very early 1980s.

Fhalo! Armando Keesing

Reservotion is not preservation

In 1979 Steve Hopper published a wonderful journal
article on the evolution of the south-west flora - the first
ofa number of papers Steve has written on that intri guing
question “why is the biota of the flat and dry south-west
sorich?” The answer, it seems; lies in a complex interplay
berween the stresses of fluctuating climates acrass the
“transition zone” (between the wet forests and the anid
interior) and the complex mosaic of soil ‘islands’ we
have in the south west.

The work of Steve and others is opening a wonderful
window on the rampant evolutionary forces we have
swirling around us in south-western Australia. When 1
first read Steve’s paper [ was living al Ravensthorpe and
my evolutionary knowledge was not much more than a
basic understanding, thanks to Charles Darwin, of how the
different finch species of the different islands of Galapagos
had evolved. [ suddenly realised [ was living in some form
of “inland Galapagos™with islands of soils surrounded by &
‘sea’made upofothersoil islands, all supporting different
plant species and providing different wildlife habitats. The
ongoing pattems of evolution around me became NETV
visible, such as the way Grevillea macrostvlis becomes
Grevillea ripartita in a 30 kilometre range across the
middle of Fitzgerald River National Park, Or the way a
sequence of seemingly similar, *vetdifferent”, cucalypts1
wasunable to find scientific names for, were just partofthe

TheAustalion Bush HemtogeFund s Channinup Croalk reserve. ; = :
CregIong published results from its

with raveqatanon arzcn foreagn

same ongoing evolutionary
processes that Darwin’s
finches representad.

Steve's work also lefime
with a much bigger question:
in an area where we were
unable to even properly
conserve distinct species
and communities, what hope
did we have of conserving
the evolutionary processes
clearly vital o continued
ecological health?

In 1980 the WA Museum

biological survey of the WA
wheatbelt, This was a time
when ecologists were coming to terms with “island
biogeography™ theorics, which suggested limits o the
numberofspecies that would survive inany isolated piece
of bush. For mammals the Museum scientists came to
the gnim conclusion that *40,000ha approximates the
area of nature reserve likely to conserve that part of the
egional assemblage of mammals in 2outhern Western
Australia liable to persist in the face of moderate
disturbance by man and his agencies”. For birds the
conclusion was even grimimer: ‘Reserves of the order
of 30-94,000 ha are required 10 conserve most of the
avifauna of the wheatbelt’. While I am sure there has
en lots of scientific quibbling about these numbers. |
remain deeply disturbed by even the vague possibility
that, across the entire wheatbelt, only the Lake Magenta
Nature Reserve seems large enough to be in the long
lerm race.

My concems deepencdin 1982 when [ attended an Arid
LandsConservation conference in Broken Hill, and meta
scientistcalled Earl Saxon. Earl presented a paperwhich
compared the system of social apartheid, then in place
in South Africa, with what he called the *environmental
apartheid’ represented by the Australian nature reserve
system. In his view this system had predictable
consequences: ‘the few biological communities which
have designated reserves have no rights outside those
reserves. Thosereservesare physically inadequate for the
officially designated purpose. Environmental apartheid
gives the illusion of moral rectitude, but literally sows
the seeds of ecological revolution”,

Think about this nexttime vou fly over the wheatbelt,
and look down on the boundaries of the reserve system
and, despite all our efforts, the still largely ecologically
inhospitable fanming landscape that surrounds them.
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Then ponder the level of protection and management
those teserves need, as opposed to what they receive.
As Farl foresaw in 1982: *If the network of reserves 1s
to be our life support system, it would be fatal to design
reserves which are dependant on our economy for survival.
Management inputs must serve the goal of making the
svstem less dependent on further investment’.

We arenow starting tosee the place forwhole landscape
conservation, adding to the public reserve system with
private reserves, such as those managed by Land for
Wildlife members, and recognizing the threat that forces
such as salinity pose to the ‘protected arcas™. But these
*curly questions” still hang over all our work and all our
hopes.

In addition. we now know that our biota is even
richer than we thought at the time, with the wonderful
work of Steve Hopper, Greg Keighery, Mark Harvey
and others continually underlining that. And we get
constant confirmation that, even without further clearing.
biodiversity richness is continuing to decline. Scientists
like Harry Recher and Denis Saunders have become
chillingly prophetic in their statements that we are in the
process of losing 30 per cent of bird species from most
agricultural areas, with the losses peaking within the next
3040 years,

| do not want to live in such an impoverished place.

Confronting the 'curly guestions’

It"salways good toconfront the 1ssucs that concern vou
most. So, in August 2002, I wasdelighted to be appointed
as Coardinatorofthe Gondwana Link project, a partnership
focused on restoring fundamental ecological processes
across a broad swathe of south-western Australia. We are
moving bevond a single-minded focus on saving a small
selection of rare species or specific areas. Our vision
is: recannected country i south-western Australia, from
Kalgooriie to the karri, in which ecosystem function and
hiodiversity are restored and maintained,

Five groups currently make up the Gondwana
Link partnership: the Wilderness Society, Friends of
Fitzgerald River National Park, Fitzgerald Bicsphere
Group, Greening Australia and the Australian Bush
Hertage Fund. It's an interesting collection of groups.
drawing together the wide spectrum of environmentalism
in Australia, from on-ground landcare work to national
advocacy for fundamental policy change. We also work
closely with some international groups, particularly The
Nature Conservancy from the USA, and with the south
coast’s regional natural resources group. SCRIPT.

While our vision is a large one, our initial focus seems
readily achievable. It’s only 76 kilometers between the
Fitzeerald River and Stirling Range National Parks. and
significant parts of this gap are still under bush, either in
nature reserves or in large remnants on private property.
Since 1998 there has been a large corridar project operating
through the Pallinup-North Stirlings landcare group. to
protect waterway vegetation and replant strategic small
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links berween bushland areas, With support from the
Jerramungup-based Fitzgerald Biosphere Group. a
number of farmers have undertaken significant change
m their farming practices, with a view to becoming much
more sustainableand reducing the ecologcal damage that
flows from their property. Many of the smaller arcas of
private bushland are already fenced and under some form
of protection and management.

These are the essential arteries of a good conservation
network. Our task now is to keep the hean pumping by
focusing on the restoration of fundamental ecological
processesand building strong links between the remaining
bushland.

The first steps on the ground were taken in 2002, when
one of our partners, the Australian Bush Heritage Fund,
purchased 800 hectares of bushland and some 70 hectaras
ofeleared land on Cherininup Creek. Thisisanimporiant
piece ofbushland that sits between Corackerup and Peniup
Nature Reserves, Withsupport fromthe Commonwealth’s
EnviroFund, Bush Heritage and Greening Australia have
worked together to re-vegetate the 70 hectares of cleared
fand and strengthen the link into Peniup Nature Reserve.
Also that year, private conservation buvers Eddy and
Donna Wajon purchased nearly 500 hectares of bushland
further downstream on Corackerup Creek. Thispurchase
consolidates an important north-south link with the
Pallinup River and the coastal vegetation.

While further bushland purchases are being negotiated,
the project is now turning its attention 1o the main game,
which is building strong links across cleared land.
Gondwana Link is not about building a single, narrow
‘wildlife corridar® across the cleared areas. Rather, we
want to achieve # much broader change of land use that
not only provides greater ecological connectivity, but
also enriches social and economic life in the area. This
vision for rural Australia argues that such a matrix has
to be achieved, particularly in an arca where agnculture
is not as profitable as clsewhere and. as a consequence,
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popuiation levels and associated services are already in
decline.

This vear Eddy and Donna have started re-vegetating
the 100 hectares of cleared land that came with their
property. Greening Australia, working through the
National Trust’s Bush Bank revolving fund, 1s purchasing
an 800 hectare farming property adjoining the Corackerup
Mature Reserve, and over 100 hectares has already been
direct seeded with local species so far. Funds are being
sought to enable other strategically placed properties to
be secured and restored,

While many of the plantings to date are purely
ecological. we see scope to keep expanding and
diversifving the Link by also developing ecologically
and socially supportive commercial industries. based on
the botanical bonanezy the region is blessed with.

Anobviousexample ofthisis Sandalwood. Elsewhere
in Western Australia we have seen the development of
commercial sandalweod plantations, based on one or
rwiracacia host speeies to feed the parasitic sandalwood
planis. Work by Albany based researchers Geoff Woodall
and Chris Robinson has identified over 700 local host
species that sandalwood parasitises. The first of these
biodiverse plantations has been established and we
expect more to follow. On its own property, Greening
Awstralia hasalreadv established some of this biodiverse
sandalwood. as well as broom-bush plantations, for use
in garden fences. and a stand of Moort poles that have a
market as both fine wood and structural timbers,

Work has commenced on other sections of our
ecological pathway. In the wet forests of the south-
west The Wilderness Society, along with other groups,
has achieved significant ecological gains through the
end of old-growth logoing and the establishment of the
Walpole Wilderness Area. With support from donors
secured through its Gondwana Link involvement, The
Wilderness Society has employed Charles Roche towork
towards securing the ecological values of the vast tract
of mallee. woodland and heath stretching east of the
wheatbelt to the Nullarbor.

This area, as large as Tasmania but with a much

The reotflowsred Corockerup Moot Eucalyptus vesiculess, &
Che of e foodd endemic species Belng restoned to fheir forme:
AistrERon as- oot of the Goncheana Link revegetoiion afor
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greater level of biological richness, survived a number
of attempts last century to have much of it opened up
for wheat farming. Only a few small areas have ever
been cleared or put under pastoral lease. While there
is an inereasing level of mining actviny, this area 13 the
largest reasonably intact part of south-western Australia,
and the largest intact temperate woodland system in the
waorld. Italso provides a vital ecological connection into
the more ard interior,

Funding af the scale our environment needs

Underlying Gondwana Link’s program is a strong
commitment to developing a larger and more diverse
funding base for ecologically critical weork. Much of
the good work of the past few decades has either been
done on the smell of an oily rag or bzen almost orally
dependant on government funding programs, which are
often short-term in nature, Western Australia. and 1ts
immensely valuable biodiversity, takes up an area about
one-third the size of the United States of America. Our
populationisonly 1.8 million, ofwhich around | .4 million
live in Perth. Our economy, while strong, doesn’t retain
the surpluses of many western economies and we do not,
ver, have a culture of private generosity to conservation
causes, particularly for the dry country. Many of us are,
understandably, being overwhelmed by the immensity
of the urgent needs we tackle.

Giondwana Link partners have already developed
good links into the philanthropic sector. and have been
fortunate in gaining significant early donations. There
have been fellowship exchanges with senior fundraisers,
who work in the USA for The Nature Conservancy. which
has helped partner groups pain essential skills.

In March this year we hosted an inspirational visit by
Trustees from The Nature Consérvancy s Maine Chapter.
This groupofeommitied ¢itizens raise around $35 million
of private doner funds a vear for conservation work, ina
state with a population of only 1.2 million.

South-western Australiastill conting many awesome
landscapes, 15 now recognized as one of the worlds 23
biodiversity hotspots, and has a level of ecological
welrdness that fascinates and astounds visitors and
residents alike. We are learning to turn these features
into the dollars needed fo restore the most damaged
areas. [T we do this. and can use our work to restore and
underpin the most critical ecological processes, mavbe
our future can be one ot ecological richness and personal
1oy, not the ecologically bleak and socially impovernishad
landseape that looms so dangerously close.

Keith Bradby is Coordinator of the Gondwana
Link Praject and can be contacted hy email on:
kbradbviwestinet. com.au

A st af refevences i available from the Editor
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